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RNA helicases are conserved enzymes that utilize the energy

derived from NTP hydrolysis to unwind double stranded RNA

molecules. The amino acid sequence of an RNA helicase is

characterized by the presence of a centrally located "helicase

domain", consisting of eight motifs. Based on variations of the

sequence of the motifs of the helicase domain, RNA helicases

are further classified into families. We have recently identified

the two largest human RNA helicase gene families. DDX and

DHX gene families are named after the DEAD-box and

DEAH box (where DEAD and DEAH represent the one-

letter-code of the amino acids constituting motif II, the

signature motif, of the helicase domain).

RNA helicases play an essential role in various aspects of

RNA metabolism including transcription, splicing, translation

and degradation. Dysregulation of any of these critical steps

can potentially affect the final expression of cellular proteins

and consequently determine cell fate. There are several

examples of dysregulation of RNA helicases in cancer. The

majority of cases involve up-regulation. Thus, DDX1, DDX2,

DDX5, DDX6, DHX9, DDX43, DDX48, and DDX53 have

been shown to be up-regulated in various types of cancer.

DDX6 and DDX10 are involved in lymphoma/leukemia-

associated chromosomal translocations. DHX32 is a novel

helicase with unique structure, expression pattern and sub-

cellular localization, which was originally identified as a gene

down-regulated in acute lymphoblastic leukemia. In addition

to dysregulation of expression in cancer, RNA helicases have

been shown to be involved in the regulation and molecular

interaction with molecules implicated in cancer. For example,

DDX5 and DDX17 regulate the alternative splicing of the

proto-oncogene c-H-ras and CD44 (adhesion molecule

implicated in metastasis), respectively. DHX9 affects the

transcription of tumor suppressor gene p16 and p-

glycoprotein and functionally interacts with the breast and

ovarian cancer tumor suppressor gene BRCA1. Further

characterization of the role of RNA helicases in cancer is

required. Studies suggest that helicases could be potential

targets of novel therapeutic agents.

2
RIBAVIRIN IN TREATMENT OF HEPATITIS C
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The hepatitis C virus (HCV) is a major cause of chronic

liver disease worldwide, with approximately 170-200 million

people infected. The HCV viruses are transmitted by blood

and blood products and such transmission now occurs,

primarily, through injection drug use, sex with an infected

partner or multiple partners and occupational exposure.

The severity of the disease varies widely from mild chronic

hepatitis to cirrhosis and hepatocellular carcinoma (HCC).

Nowadays, the reference treatment is combination therapy

with pegylated interferon and ribavirin, which is an IMP

dehydrogenase inhibitor and immunomodulator. The

efficacy of treatment in our clinical trials was 87% in

patients infected by HCV genotype 2 or 3, whereas in

patients infected by HCV genotype 1 response to treatment

was 66%. The current combination treatment has significant

side-effects and is sometimes poorly-tolerated. HCV

genotypes 2 or 3 can be treated with a lower dose of

ribavirin and a shorter course of therapy, 24 weeks vs 48

weeks per patients with genotype 1. There is a growing

consensus that acute control of HCV infection is associated

with a vigorous intrahepatic antiviral CD4+ and CD8+ T

cell response, enhanced T(H)1 and natural killer activity.

Pretreatment genotype and response to therapy measured

at weeks 12 and 24 of treatment have been identified as key

determinants in decision making about continuing

treatment. Elevated serum ferritin levels and hepatic iron

deposition, as well as hepatic steatosis and high ALT levels

with chronic hepatitis C, are risk factors for HCC

development. Heterozygosity for the C282Y mutation in

HFE contributes to iron accumulation and fibrosis

progression in chronic hepatitis C. Ribavirin could cause

dose-dependent reversible haemolytic anaemia, it could be

managed with RBV dose reductions or with administration

of epoetin alpha at 40,000 IU once weekly, without

sacrificing optimal dosing of RBV. Among patients who

received ribavirin alone, serum ALT levels and

necroinflammatory features of liver histology were

improved, whereas symptoms, HCV RNA levels and hepatic

fibrosis scores were not changed significantly from baseline.

For HCV-HIV-coinfected patients, treatment is given when

blood CD4 counts are above 350/ml and before

antiretroviral (ART) treatment is needed.
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NEUROENDOCRINE DIFFERENTIATION IN
PROSTATIC CARCINOMA
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The statistics for prostate cancer make alarming reading and

set undoubted challenges for oncological research. In the
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Western world, where the incidence is highest, a man has a

10-11% chance of developing clinically apparent prostate

cancer, and a 3-4% chance of dying from the disease. In many

countries prostate cancer is now the second leading cause of

cancer-related death and in Northern Europe it has already

taken number one position as the leading cause of cancer-

related death in males. In view of its profound impact on the

healthcare sector, our current knowledge of the factor(s)

responsible for the development of benign or malignant

neoplastic changes in the prostate is surprisingly rudimentary. 

The widely accepted concept of the human prostate as an

organ dependent on androgens for its normal development

and function has been corroborated over the years by

numerous studies. Thus, the elucidation of androgens and

androgen receptors, and their effects on prostate physiology

and biochemistry, has been the central theme in prostate

research for more than fifty years, and different surgical and

drug-related androgen ablation treatments have been

developed. However, it has also become apparent that, as an

accessory male sex-organ, the prostate is not exclusively

dependent on androgens, but also on additional factors of

paramount importance in maintaining normal prostate

function and in the development of various pathological

conditions. Currently, there is increased awareness of the vital

but complex regulatory function of cell-to-cell communication

at the local prostatic level. The importance of peptide

hormones, growth factors, autocrine-paracrine regulatory

loops and stromal-epithelial interactions is now widely

recognised. In this context, a type of cell, commonly referred

to as neuroendocrine cells, has attracted attention owing to

the intriguing link between neuroendocrine cell differentiation

and tumour progression in prostate cancer. The scientific

understanding of the normal prostatic neuroendocrine cell

and neuroendocrine differention in prostatic carcinoma (PC)

– with clinical implications in terms of prognosis and therapy

– originate, to a large extent, from our laboratories. 

The mainstay for PC control is radical surgery or

radiotherapy when the tumour is confined to the prostate,

and hormonal ablation when it extends beyond the prostate

or becomes advanced. In patients with advanced disease,

about 70% initially respond to androgen ablation. Most

patients relapse within 3 years and only about 20% survive

for 5 years. The rapid progression of PC following failure of

primary hormone therapy is attributed to androgen-

independent tumour growth. Clearly, better androgen

ablation is not the answer for curing advanced PC. Thus

research efforts should focus on those factors that sustain

PC growth in the absence of androgens.

Neuroendocrine (NE) differentiation of PC has attracted

considerable attention in recent years. This phenomenon

has important diagnostic, prognostic and therapeutic

implications in the management of PC. The following

hypothesis has been postulated: NE phenotype cells in PC

are differentiated cancer cells, a subset of androgen-

independent cancer cells, that regulate the proliferation of

neighbouring non-NE phenotype cancer cells in a paracrine

fashion by secretion of NE products. NE differentiation in

PC, including its identification, quantitation and evaluation

in the presence of prostate cancer, has been recognised as

one of the future directions for basic research in PC.

In PC, NE differentiation occurs in from 60% to almost

100% of tumours, depending on how tissues are fixed and

what immunohistochemical techniques are used. In some

cases, the NE differentiation may even be the predominant

phenotype. The most common pattern of NE differentiation

in PC is a prostatic adenocarcinoma with scattered NE cells.

The frequent occurrence of NE differentiation in PC most

probably reflects the differentiation potentials of prostatic

stem cells. NE cells in individual malignant acini often

retained certain morphological characteristics found in the

benign counterpart, i.e. dendritic processes extending laterally

around adjacent non-NE phenotype cancer cells, yet clear

cytological features of malignancy are consistently present.

Both in normal prostate and in PC, NE phenotype cells

consistently lack the proliferation marker Ki67, as

documented by immunohistochemistry, while malignant cells

in the vicinity of NE cells have a higher Ki67-index than

distant cells. This indicates that NE cells are probably

terminally-differentiated, although one can not exclude the

possibility that these cells might dedifferentiate and lose their

NE features when dividing. The identification of NE cells in

regional lymph node deposits and osseous metastases implies

that they are unlikely to be "innocent" (i.e. unrelated to

prostatic carcinogenesis) cells trapped in PC.

There are some indications that NE differentiation in PC

may portend a poor prognosis and resistance to hormonal

therapy. It was concluded, in several studies, that the

detection of NE cells is a significant predictor of poor

survival. It has also been shown that serum levels of neuron

specific enolase and CgA correlate with resistance to

hormonal ablation therapy and a poor prognosis in

advanced PC. The more aggressive biological behaviour of

PC with NE components has been attributed to a lack of

responsiveness of NE cells to androgen ablation. Several

studies, using double-immunohistochemical stainings, have

shown that prostatic NE cells, both in normal prostate and

in PC, lack detectable expression of androgen receptors,

whereas non-NE phenotype cancer cells are variably

androgen receptor-positive, even in clinical androgen-

independent disease. The concentration of Bcl-2

oncoprotein, which is associated with resistance to

apoptosis, is proportional to the concentration of NE-

associated markers and, on immunohistochemical staining,

cells positive for Bcl-2 are in direct contact with NE cells

and their processes. Expression of Bcl-2 has been

demonstrated to correlate with the progression of PC from
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an androgen-dependent to an androgen-independent state,

possibly being involved in the process that allows prostate-

derived tumour cells to survive androgen deprivation. 

In conclusion, a combination of factors may trigger the

development of the hormone-resistant stage of prostate

cancer. Androgen ablation, introduced as an initial means

of controlling the cancer, ultimately selects for a population

of androgen-resistant cells, which become the dominant

type in the tumour. Androgen-independent cells can use

alternative signalling pathways to activate the androgen

pathway, or survive and proliferate in the absence of both

androgen and androgen receptor. Insight into the role of

neuroendocrine pathways and identification of genes

mutated or dysregulated during androgen-independent

progression, will supply crucial information regarding

androgen-independent growth and open possibilities of

interfering with androgen-independent proliferative

pathways, ultimately leading to better therapeutic treatment

of refractory prostate cancer. The long-term goals are to

understand the molecular mechanism of NE differentiation

in PC and its biological significance in the progression of

the PC, especially the androgen-independent disease 

Taken together, our current findings suggested that

dispersed NE-phenotype cancer cells in PC might be

differentiated supporting cells in the microenvironment,

whose presence has been selected for because they influence

positively the proliferation and/or survival of surrounding

non-NE cancer cells, by either paracrine stimulation and/or

direct contact. Further elucidation of the molecular

mechanism of NE differentiation and the biological function

of these NE cells is warranted in order to completely

understand progression of PC.
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PROSTATE CANCER PREVENTION BY IP6:
TARGETING CELL CYCLE REGULATION 

Rajesh Agarwal
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Deregulation of cell cycle progression is an underlying causal

event in growth and development of every form of cancer

including prostate cancer (PCA); the most frequently

diagnosed malignancy and the second leading cause of cancer

deaths in the western male population. Since PCA progression

is correlated with an increasing age, with a vast majority of

aged men considered as "high-risk population",

chemoprevention employing dietary agents could be a more

successful approach in controlling this deadly malignancy. The

prevention of PCA is also highly warranted because none of

the currently available treatments is capable of curing PCA.

Inositol hexaphosphate (IP6), a dietary constituent, has shown

promising efficacy against various cancers, however, limited

studies have been done with IP6 against PCA. In recent years,

we focused our attention on identifying the efficacy of IP6 in

PCA models, and defining its mechanism of action involving

cell cycle and apoptosis regulation. Since PCA growth is

initially androgen-dependent, becoming independent following

androgen-ablation therapy, studies were done employing both

LNCaP and DU145 cells that represent androgen-dependent

and –independent PCA models, respectively. Completed

studies by us show that IP6 induces cyclin-dependent kinase

inhibitor (CDKI) Kip1/p27 and Cip1/p21 levels in human PCA

LNCaP and DU145 cells, and that this induction results in

their increased interaction with cyclin-dependent kinases

(CDKs) and cyclins causing an almost complete decrease in

the kinase activity of CDKs and cyclins. These effects of IP6

ultimately lead to a decrease in the hyperphosphorylated

(together with an increase in hypophosphorylated) form of

retinoblastoma (Rb) or Rb-related proteins in human PCA

cells that causes their increased interaction with E2F, leading

to a down-regulation of E2F-regulated genes involved in PCA

cell cycle progression and growth. Together, a resultant

biological effect of these alterations in cell cycle regulators was

a G1 arrest and cell growth inhibition by IP6 in both LNCaP

and DU145 human PCA cells. In other studies, IP6 caused a

dose- and a time-dependent apoptotic death of LNCaP cells,

and a decrease in Bcl2 levels causing a strong increase in Bax

versus Bcl2 ratio, as well as an inhibition of constitutively active

AKT phosphorylation. In DU145 cells, IP6 treatment resulted

in apoptotic cell death via caspases activation. In pre-clinical

PCA prevention studies, IP6 in drinking water resulted in

suppression of hormone-refractory human prostate tumor

growth without any adverse effect on body weight gain and diet

and water consumption during the entire study. Though the

underlying molecular events related to cell cycle regulation and

apoptosis are yet to be established in these tumor tissues,

completed studies show that IP6- treated xenografts have a

significant reduction in PCNA (that is one of the E2F target

molecules)-positive cell, but increased apoptotic cell

populations. Based on these completed studies, we suggest that

more pre-clinical PCA efficacy studies are warranted with IP6

in the models such as TRAMP. Positive outcomes of such

studies, in conjunction with those completed by us, are

expected to form a strong rationale for a clinical trial with IP6

in prostate cancer patients.
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THE ROLE OF MYOEPITHELIAL CELLS IN BREAST
DISEASE
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The mammary myoepithelial cells form the outer layer in

ducts and tubuloalveolar structures, surrounding the inner

epithelial (luminal) cells and being surrounded by basement

membrane. Due to their contractile ability, they play an

important role in milk ejection during lactation. They are

also speculated to play a role in mammary development and

tumorigenesis. The identity of the myoepithelial precursor

cell is not clear yet. Several data suggest the presence of a

bipotent mammary progenitor cell, that can give rise to both

luminal and myoepithelial cells 

In hyperplasias, the myoepithelia are admixed with the

epithelial proliferation and play an active role in this

process, since both cell types proliferate. The in situ
carcinomas are neoplasms, and this fact implies a

monoclonal expansion of one cell population, which results

in a monomorphic histological appearance. One of the

reasons for this apearance is that the myoepithelial cells are

excluded from the neoplastic process.

The immunohistochemical detection of myoepithelial

markers remains the optimal approach to distinguish between

benign and malignant lesions. Thus, the presence of an intact

outer myoepithelial layer characterizes all benign breast

lesions, while a continuous or focally discontinuous layer is

noted in ductal carcinoma in situ . The hallmark of invasive

carcinoma is the loss of the outer myoepithelial cell layer.

Several markers have been reported as ideal for

highlighting myoepithelial cells: actin, SMM-HC, calponin,

h-caldesmon, S-100 protein, keratins 5, 7, 14 and, more

recently, maspin and CD10. Recent studies have

demonstrated that myoepithelial cells also express p63, a

nuclear protein homologous to p53. p63-positive

myoepithelial cells have been noted surrounding benign

epithelial lesions, and forming a consistent but

discontinuous rim around epithelial cells of in situ
carcinomas, while they are absent in invasive carcinomas.

The pattern of p63 immunoreactivity is nuclear and so it is

different from that observed with antibodies against

cytoskeletal proteins, which is cytoplasmic. Results from our

laboratory support the existing data that p63 can be useful

in the distinction between adenosis and invasive ductal

carcinoma, or between in situ and invasive carcinoma. p63

immunostaining could also prove useful in the evaluation of

intraductal papillary lesions.

The myoepithelial cells also express important regulatory

molecules that are believed to regulate their development

and differentiation, namely the Epidermal Growth Factor

Receptor, Fibroblast Growth Factor-2 (FGF2), members of

the Wnt family and activin ‚. In addition, it has been shown

that the myoepithelial cells are necessary for the

establishment and the maintenance of the mammary bilayer

and that they have “tumor suppressor” potential.

To date, we know very little about the cellular and

molecular characteristics of the precursors of myoepithelial

cells, and the mechanisms that regulate the myoepithelial

phenotype and allow for the expression of a double identity

(smooth muscle and epithelial). Furthermore, the nature of

the signals that are involved in the interaction between

epithelial and myoepithelial cells is largely unknown. These

unanswered questions provide a wide field for future

research.
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REGULATION OF RADIATION-INDUCED
APOPTOSIS BY EARLY GROWTH RESPONSE-1
GENE IN SOLID TUMORS
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Department of Radiation Medicine, University of

Kentucky, Lexington, KY 40513, U.S.A.

Ionizing radiation exposure is associated with activation of

certain immediate-early genes that function as

transcription factors. These include members of jun or fos
and early growth response (EGR) gene families. In

particular, the functional role of EGR-1 in radiation-

induced signaling is pivotal since the promoter of EGR-1

contains radiation-inducible CArG DNA sequences. The

Egr-1 gene belongs to a family of Egr genes that includes

EGR-2, EGR-3, EGR-4, EGR-± and the tumor

suppressor, Wilms' tumor gene product, WT1. The Egr-1
gene product, EGR-1, is a nuclear protein that contains

three zinc fingers of the C2H2 subtype. The EGR-1 GC-

rich consensus target sequence, 5'-GCGT/GGGGCG-3' or

5'-TCCT/ACCTCCTCC-3', has been identified in the

promoter regions of transcription factors, growth factors,

receptors, cell cycle regulators and proapoptotic genes.

The gene targets mediated by Egr-1 in response to ionizing

radiation include TNF-·, p53, Rb and Bax, all effectors of

apoptosis. Based on these targets, Egr-1 is a pivotal gene

that initiates early signal transduction events in response

to ionizing radiation leading to either growth arrest or cell

death in tumor cells. There are two potential applications

of the Egr-1 gene in the therapy of cancer. First, the Egr-1
promoter contains information for appropriate spatial and

temporal expression in vivo that can be regulated by

ionizing radiation to control transcription of genes that

have pro-apoptotic and suicidal functions. Secondly, EGR-

1 protein can eliminate ‘induced-radiation resistance' by

inhibiting the functions of radiation-induced pro-survival

genes (NFÎ B activity and bcl-2 expression) and activate

proapoptotic genes (such as bax) to confer a significant

radio-sensitizing effect. Together, the review of reported

findings demonstrates clearly that EGR-1 is an early

central gene that confers radiation sensitivity and its pro-

apoptotic functions are synergized by abrogation of

induced radiation resistance.
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THE ROLE OF NITRIC OXIDE AND ET-1 IN THE
PATHOBIOLOGY OF CARDIOVASCULAR DISEASES,
TUMORS AND NEURODEGENERATION: NEW
TARGET FOR DRUG TREATMENT?

Gjumrakch Aliev1,2 and GEOFFREY Burnstock2

1The Microscopy Research Center and 2Institute of

Pathology, School of Medicine, Case Western Reserve

University, 2085 Adelbert Road, Cleveland, OH 44106,

U.S.A.; 3Department of Anatomy, University College of

London and Royal Free Hospital of London and Autonomic

Nervous System Research Institute, London, U.K.

There are many common underlying risk factors that play key

roles in the development of cardiovascular, cerebrovascular

and neurodegenerative diseases. Nitric oxide (NO) is a short-

life key bioregulatory active molecule in the cardiovascular,

immune and nervous systems. NO is synthesized by

converting L-arginine to L-citrulline by the enzymes NO

synthase (NOS). A growing body of evidence strongly

supports the theory that this molecule is one of the key

targets in the disruption of normal organ homeostasis, which

causes the development of pathology such as those seen in

atherosclerosis, malignant but not benign brain tumors,

colorectal liver tumors and neurodegeneration including

Alzheimer’s disease (AD). It has been well-established that

endothelin-1 (ET-1) is the main vasoconstrictor factor.

However, the exact role of NO and ET-1 in the pathogenesis

of human diseases, especially atherosclerosis, tumors’ growth

and neurodegeneration, remains unclear and controversial.

Endothelial-derived, vascular NO activity appears to be a

main contributor to this pathology, preceding the

overexpression of other NOS isoform activities localized in

non-vascular cellular compartments. 

We studied the features of the NOSs and ET-1

immunoreactivity during the development of atherosclerosis

in humans and an animal model of atherosclerosis. The

development and progression of atherosclerotic lesions in

human as well as in Watanabe heritable hyperlipidemic

(WHHL) rabbits and Yoshida Hyperlipidemic rats (YOS)

is associated with increase of NOS2 and ET-1

immunoactivity. In contrast, there is a significant reduction

of immunoreactivity for NOS1 in aortic endothelial cells

(EC), but no change in NOS3 immunoreactivity in human

and WHHL rabbits. However, aortic EC from YOS rats

shows a significant decrease in NOS3 immunoreactivity

(p<0.05). However, subendothelial macrophages and

smooth muscle cells showed a different pattern of

immunoreactivity of NADPH-diaphorase (NADPH-d),

NOS2, ET-1 and NOS1. The lipid-rich macrophages in the

intima were positively-labelled for NADPH-d, NOS1-3 and

ET-1. Smooth muscle cells in the subendothelium and the

medial layers of the vascular wall were also positive for

these markers. These results are consistent with the

reduction of endothelium-dependent vasorelaxation, known

to occur during the development and progression of

atherosclerosis, and raise questions about the possible

mutagenic role of ET-1 in the development of

atherogenesis.

We also extended our study to human tumors. The

absence of perivascular nerves in tumor vessels suggests that

endothelium-derived vasoactive substances (NO and ET-1)

may be a key factor in controlling tumor blood flow during

tumor growth and metastasis. We studied the ultrastructural

distribution and immunoreactivity of different NOS isoforms

and ET-1 in human colorectal metastatic liver tumor,

malignant and benign brain tumors tissues, using pre-

embedding peroxidase-anti-peroxidase and post-embedding

immuno-electron microscopic triple gold labelling

techniques. Dramatically lower NOS1 immunoreactivity was

observed in tumor vascular endothelium (1-3% and 15-20%

in tumor and normal groups, respectively). As compared to

control groups, there were significantly fewer NOS3

immunopositive EC in metastatic tumor vessels (45-50% and

1-3% in normal and tumor groups, respectively). A striking

rise of NOS2 was observed in tumor vessel endothelium

(<1% in normal and 65-70% in tumor vessel endothelium).

The ET-1 immunoreactivity level was also significantly

higher in tumor vessel endothelium (85-90% in tumor, 15-

20% in normal group). This increased expression of NOS2

and ET-1 immunoreactivity was accompanied by the

increased expression of three NOS isoforms and ET-1

immunoreactivity in liver parenchymal and malignant brain

tumor cells, but not benign brain tumor or control liver

tissues. These data suggest that tumor vessel endothelium is

characterized by increased expression of NOS2 and ET-1

and by decreased expression of NOS1 and NOS3. These

characteristics are associated with the overexpression of all

three NOS isoforms and ET-1 immunoreactivity in non-

vascular cells. 

Research supports the theory that this molecule is one of

the key factors for the disruption of normal brain

homeostasis, which causes the development of brain lesions

and pathology such as Alzheimer’s disease. Especially, the

vascular NO activity appears to be a major contributor to

this pathology, before the overexpression of NOS activity in

other brain cellular compartments develops.

We speculate that pharmacological intervention using

NO donors and/or NO suppressors and antagonist drugs for

ET-1 receptors could delay or minimize the human

pathological process and may eventually be considered as a

specific treatment for disease conditions at their earlier

stages. 

Supported by Philip Morris USA Inc. and the British Heart

Foundation, UK.
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THE ROLE OF LIVER STEM CELLS IN
HEPATOCARCINOGENESIS

Malcolm R. Alison1 and Stuart J. Forbes2

1Department of Diabetes and Metabolic Medicine, Royal

London Hospital, Whitechapel, London E1 1BB;
2Section of Hepatology Imperial College London, U.K. 

Integration of HBV-DNA into the human genome is a

significant event in hepatocarcinogenesis. Moreover,

inspection of viral integration sites amongst tumour cells

indicates that each tumour is monoclonal: the question is,

which cell? Stem cells and cancer are inextricably linked and,

in renewing tissues, cancer is likely to be a disease of stem

cells. In the liver the identity of the founder cells for the

primary tumours is more problematic. The existence of

bipotential hepatic progenitor cells (HPCs), along with

hepatocytes endowed with long-term repopulating potential

suggests there may be more than one type of carcinogen

target cell. Sell (Cancer Res 63: 7553-62, 2003) has suggested

that, in models of hepatocarcinognesis, there may be at least

four distinct cell lineages susceptible to neoplastic

transformation. This supposition is based on the fact that

there is considerable heterogeneity in the proliferative

responses that ensue after injury. Thus, hepatocytes are

implicated in some models of HCC, direct injury to the

biliary epithelium implicates unipotent cholangiocytes in

some models of cholangiocarcinoma, while HPC/oval cell

activation accompanies very many instances of liver damage

irrespective of aetiology, making such cells very likely

carcinogen targets. A fourth cell type that might be

susceptible to neoplastic transformation is the so-called non-

descript periductular cell that responds to periportal injury.

By lineage tracing the direct involvement of hepatocytes

in hepatocarcinogenesis has been clearly established in rats.

The fact that oval cell activation (ductular cell reaction)

precedes the development of HCC in almost all models of

hepatocarcinogenesis and invariably accompanies chronic

liver damage in humans makes it almost certain that the

mature hepatocyte is not the cell of origin of all HCCs,

indeed perhaps only a small minority of HCCs are derived

from the mature hepatocyte. The fact that oval cells/HPCs

can be infected with HBV is also consistent with a possible

histogenesis of HCC from such cells. An origin of HCC from

HPCs is often inferred from the fact that many tumours

contain an admixture of mature cells and cells phenotypically

similar to HPCs. This would include small oval-shaped cells

expressing OV-6, CK7 and 19, and chromogranin-A, along

with cells with a phenotype intermediate between HPCs and

the more mature malignant hepatocytes. Cells with an HPC

phenotype have also been noted in a relatively rare subset of

hepatic malignancies where there are clearly two major

components, an HCC component and a cholangiocarcinoma

component, again suggestive of an origin from a bipotential

progenitor. Direct evidence of a role for oval cells in the

histogenesis of HCC has been obtained experimentally and

the evidence proferred for an origin of many HCCs from

HPCs is becoming increasingly persuasive. 

9
PALLIATIVE RADIOTHERAPY IN DUODENAL
BLEEDING DUE TO COLONIC CARCINOMA
INVASION

N.P. Alvarez-Aguila1 and J. Ortiz-González2

1Department of Radiotherapy and
2Department of Surgical Oncology, National Institute of

Cancerology (INCan), México D.F., México

Haemorrhage from a colonic carcinoma directly metastasizing

the gastrointestinal tract is uncommon. This unusual

presentation of upper gastrointestinal bleeding, due to colon

cancer invading the duodenum and treated by radiotherapy, has

not been previously reported. Objective: To report a case of

duodenal bleeding due to metastasis of colon carcinoma treated

by hypofractionated radiotherapy with split course. Materials
and Methods: A male 61-year-old patient with colonic mucinous

adenocarcinoma was treated with surgical resection and

adjuvant chemotherapy (5 FU – Leucovorin). In the three

months after the oncologic treatment, the patient had a clinical

evolution with duodenal bleeding and 26 red cell units were

required during this time. A high-grade mucinous

adenocarcinoma was demonstrated by endoscopic biopsy of the

duodenal lesion. 23Gy in a schedule of hypofractionated

radiotherapy with split course in days 1(5 Gy), 3 (5 Gy), 15 (6.5

Gy) and 17(6.5 Gy), with 15 MV, AP-PA fields, were

administrated without early reactions. Results: Only one red cell

unit was required 3 months after palliative radiotherapy.

Discussion: We utilized a subtolerance dose (23 Gy) which is

adequate to cause sufficient tumor cell kill and modest tumor

regression to produce symptomatic improvements, like

bleeding. The duration of symptom relief can be very prolonged

in relatively slow-growing tumors (adenocarcinoma). The ·/‚

of bowel is 3.9±0.7 Gy. Biological effective dose was 38 Gy.

Split course leads to recovery of capacity to repair sublesions.

The basic rationale was that proliferation during the treatment

gap would improve normal-tissue tolerance and thereby allow

the tumour dose to be escalated. The expectation is that tumour

control would improve and the incidence of early and late

normal-tissue complications would decrease. Conclusion:
Hypofractionated radiotherapy with split course may be an

appropiated option for palliative treatment in patients with

duodenal bleeding due to colonic carcinoma invasion. Advances

in the understanding of the disease radiobiology may help in

better treatment approaches.
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10
GENE EXPRESSION πN BREAST CANCER DEPENDS
ON TUMOR AGGRESSIVENESS

V. Ferrín1, C. Bocos1, J. Schneider2,3, E. Martín1 and J.J.

Álvarez-Millán1

1Universidad San Pablo-CEU, Madrid; 2Universidad Rey

Juan Carlos, Madrid; 3Fundación Tejerina-Centro de

Patología de la Mama, Madrid, Spain

Background: Breast cancer is a complex genetic disease

characterized by the accumulation of multiple molecular

alterations. Pathological and clinical factors are insufficient

to capture the complex cascade of events that drive the

clinical behavior of tumors. Our aim was to analyze whether

breast carcinoma gene expression depends on aggressiveness.

Materials and Methods and Results: The gene expression of

ten weakly-invasive and ten highly-invasive breast

carcinomas (Fundación Tejerina-Centro de Patología de la

Mama, Madrid, Spain) was analysed.Using Clontech DNA

arrays, in a nylon support and radioactive detection, we

identified a set of genes whose expression patterns

differentiated the two groups of breast cancer patients.

Differences in gene expression between weakly- and highly-

invasive tumors were observed in surface antigens such as

lysosome-associated membrane glycoprotein 2 precursor

(LAMP2) and annexin V, immune system proteins such as

plastin, transcription molecules such as homeobox protein

SIX1 and SOX-9 protein, receptors and growth factors such

as retinoic acid receptor alpha and RIG-E, calcium-binding

protein such as psoriasin, lipid metabolism enzymes such as

succinil-CoA transferase, proteases such as furin and

catepsin C, extracellular matrix proteins such as osteopontin

and matrix gla-protein (MGP), ras-related protein RAB-31,

clathrin heavy subunit 1 (CLH-17), cytokines and

chemokines such as beta chemokine exodus 2 and gamma

interferon induced monokine (MIG) and intracellular

kinases such as ribosomal protein S6 kinase. Conclusion:
These results indicate that gene expression profiling can

predict clinical outcome and lead to a more precise

classification of breast tumours. 

11
EXPRESSION OF THE PUTATIVE ONCOGENE
THIOREDOXIN IN MALIGNANT CELLS IS
ASSOCIATED WITH THIOREDOXIN REDUCTASE
AND PROLIFERATION

Fatma Al-Yatama1 and David T. Lincoln2

1Department of Medical Laboratory Sciences, Faculty of

Allied Health Sciences, Kuwait University, P.O. Box

31470, 90805 Sulaibekhat, Kuwait; 2Independent Research

Foundation, Chapel Hill, Qld., Australia

Thioredoxins (TXR’s) are small (12 KDa) redox proteins

with highly conserved active sites of -C-G-P-C- which

participate in redox reactions through the reversible oxidation

of this active site dithiol. The oxidised thioredoxin (TRX) is

reduced by an NADPH-dependent thioredoxin reductase

(TR) and the reduced thioredoxin (TRX) is a very effective

protein disulphide reductase. Through this action it is able to

effect the disulphide-dependent structural changes in other

molecules, causing the activation or inhibition of target

proteins. Thioredoxin reductases (TR) are the only enzymes

known to be able to reduce the active site of TRX.

Mammalian TR are homodimeric flavin adenine

dinucleotide-containing proteins with a C-terminal

selenocysteine residue that is essential for their activity.

Together TRX and TR constitute the TRX system, a key

cellular redox control system that is involved in multiple

intracellular and extracellular processes including cell

proliferation, protection against oxidative stress, anti-

apoptotic functions, regulation of the redox state of the

extracellular environment, growth factor and co-cytokine

effects and modulating the binding of transcription factors to

DNA, thus regulating gene transcription. As such it has been

increasingly implicated in the development and expression of

cancer phenotypes. To address the site/mode of action

through which TRX exerts its effects, immunohistochemical

assays using well characterized antibodies against TRX and

TR were applied to determine and localize TRX and TR

expression in human cancers. To delineate tumour cell

growth, we used the nuclear proliferation antigen detected by

PCNA. The results from this investigation show that,

compared to their normal tissue counterparts, nuclear and

cytoplasmic expression of TRX was increased in carcinomas

of the endometrium (45%), cervix (35%), mammary gland

(75%), gastrointestinal tract (40%), thyroid gland (60%),

prostate gland (30%) as well as malignant melanomas (50%).

There was a significant positive correlation of TRX with

neoplastic cellular proliferation measured by PCNA. Thus,

malignant cells which are highly expressive of TRX have a

greater proliferation rate and thereby also higher survival rate

compared to tumours expressing lower or minimal TXR.

Using a mouse monoclonal antibody, TR, the enzyme

involved in the reduction of TRX, was also increased in the

neoplastic cells, probably reflecting that a large amount of its

substrate (TRX) is also present. In the case of mammary

gland cancers, increased expression of TR was found in 30%

of lobular carcinomas, 60% of ductal and intraductal

carcinomas, 80% of the infiltrating ductal carcinomas, 100%

of signet ring and mucin producing carcinomas. In the case

of the thyroid gland, enhanced immunoreactivity was found

in 50% of oncocytic papillary carcinomas, 70% of papillary

and follicular carcinomas and 80% of the invasive follicular

carcinomas. In conclusion, a general picture emerges of

increased TXR/TR expression associated with
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tumourigenesis. While there are no doubt major differences

between individual cancer types, the overall results suggest

that increased expression of the TRX system contributes

significantly to various aspects of the different cancer

phenotypes, correlates the expression of these proteins with

the proliferative capacity, apoptotic resistance and an

elevated metastatic potential, implicating human thioredoxin

as a putative oncogene that confers growth and advantage to

tumour cells. With the newly developed assay in hand, it is

now feasible to question whether this thioredoxin -

thioredoxin reductase-related combined growth and survival

advantage translates into poor clinical outcome.

12
VERAPAMIL AND RESERPIN PROMOTE THE
KILLING OF INTRACELLULAR BACTERIA

Leonard Amaral1, Marta Martins1, Miguel Viveiros1, Clara

Leandro1, Diane Ordway1 and Joseph Molnar2

1Unit of Mycobacteriology, Centre for Parasitology and

Medical Microbiology, Institute of Hygiene and Tropical

Medicine Universidade Nova de Lisboa, Lisbon, Portugal;
2Institute of Medical Microbiology, University of Szeged,

Szeged, Hungary

The killing activity of macrophages has been shown to be

due to the availability of K+ as needed for the activation

of hydrolases present in the lysosome that fuses with the

phagosome containing the phagocytosed bacterium (1).

We have shown that the calcium channel blockers

chlorpromazine and thioridazine kill intracellular

pathogenic bacteria (2, 3). We now show that the calcium

channel blockers verapamil and reserpin, that have no

antibacterial activity, promote the killing of methicillin-

resistant bacteria after such bacteria are phagocytosed by

monocyte-derived human macrophages that have little

killing activity of their own. Because verapamil and

reserpin are known to be common inhibitors of ABC type

efflux pumps (4), it is hypothesised that the killing activity

noted is the result of their ABC type efflux pumps, which

originate from the plasma membrane component that

forms the phagosome. These pumps, that normally

function at the plasma membrane site and are responsible

for the import of K+, are now found in the phagosome

complex to be oriented in an inverted manner and would

export the ion to the outside of the phagosome. Inhibition

of these pumps would mean that K+ effux would be

inhibited and, therefore, the availability of this ion for the

activation of hydrolases present in the lysosome that fuses

with the phagosome, would be insured, hence killing would

take place. The similar employment of ouabain, an inhibitor

of the sodium-potassium pump, supports the aforementioned

hypothesis. 

1 Reeves EP, Lu H, Jacobs HL, Messina CG, Bolsover S,

Gabella G, Potma EO, Warley A, Roes J and Segal AW:

Killing activity of neutrophils is mediated through activation

of proteases by K+ flux. Nature 416: 291-7, 2002. 

2 Kristiansen MM, Leandro C, Ordway D, Martins M,

Viveiros M, Pacheco T, Kristiansen JE and Amaral L:

Phenothiazines alter resistance of methicillin-resistant

strains of Staphylococcus aureus (MRSA) to oxacillin in
vitro. Int J Antimicrob Agents 22: 250-3, 2003.

3 Ordway D, Viveiros M, Leandro C, Bettencourt R, Almeida

J, Martins M, Kristiansen JE, Molnar J and Amaral L:

Clinical concentrations of thioridazine kill intracellular

multidrug-resistant Mycobacterium tuberculosis. Antimicrob

Agents Chemother 47: 917-22, 2003.

4 Viveiros M, Leandro C and Amaral L: Mycobacterial

efflux pumps and chemotherapeutic implications. Int J

Antimicrob Agents 22: 274-8, 2003.

13
WHY DOES PCV CHEMOTHERAPY NOT WORK ON
HIGH-GRADE GLIOMA? A POSSIBLE ANSWER AND
WHAT WE COULD LEARN FROM IT

Verena Amberger-Murphy, Paula Kinsella, Naomi Walsh

and Martin Clynes

National Institute for Cellular Biotechnology, Dublin City

University, Glasnevin, Dublin 9, Ireland

Chemotherapy plays a significant part in the therapeutic

management of primary central nervous system tumours in

combination with neurosurgery and radiotherapy. However,

the effectiveness of chemotherapy on malignant glioma, in

particular glioblastoma multiforme, is still under debate. It

became obvious that most patients suffer from progressive

disease during or following chemotherapy. The role of drug

resistance and the blood brain barrier has been explored

and reported extensively, however, the effect of

chemotherapy drugs on invading tumour cells, which are a

major characteristic of malignant astrocytomas, have not

been shown yet. Materials and Methods: IC50 concentrations

(inhibiting cell proliferation of half of the cell population)

of the test drugs were determined in cell proliferation assays

using monolayer cultures. Established (IPSB-18) and

primary cell lines (UPHHJA and CLOM002) were grown in

spheroid cultures and implanted into collagen type-I gels.

The gels were overlaid with medium alone (control) or

medium containing various concentrations of chemotherapy

drugs (CCNU and vincristine (VCR)). Implanted spheroids

were incubated for 7-11 days and cell invasion into collagen

was measured every other day. Results: In the absence of

drug, tumour cells invaded the gel up to 800 Ìm within 7

days and 1000 Ìm within 11 days. The addition of CCNU or

vincristine at day 0 resulted in a 45% and 40% reduction of
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the total invasion distance. The addition of drug (CCNU)

after 4 days in culture resulted in a short delay of invasion

activity, however, after 11 days migration distance reached

control levels. Conclusion: CCNU and vincristine were

tested at concentrations resembling the reported plasma

peak concentrations in patients. Both drugs showed very

limited effect on the invading cells, in particular when

added after 4 days in culture. CCNU and VCR interfere

with the cell proliferation either by the formation of

DNA/protein crosslinks (CCNU) or by inhibiting the

formation of microtubules (VCR). It had been shown

earlier that the number of dividing cells is very low within

the invading cells, which could explain the lack of toxic

effects on the invasion capacity of the malignant glioma

cells. Since invasion presents the major obstacle in the

treatment of malignant gliomas, we suggest that newly

developed drugs should not only be tested for their anti-

proliferative effects but also for their anti-invasive effects

on tumour cells.

14
INTERACTION OF MAGNESIUM WITH 5’-GMP

J.D. Anastassopoulou1, N. Th. Rakintzis1 and Th. M.

Theophanides1,2

1National Technical University of Athens, Chemical

Engineering Department, Radiation Chemistry and

Biospectroscopy, Zografou Campus, Zografou 15780,

Athens; 2International Anticancer Institute, 1st km

Kapandritiou-Kalamou Rd., P.O.B. 22, Kapandriti, Attiki

19014, Greece

The interaction of guanosine-5’-monophospahte

(GMPNa2) with reactive oxygen species (ROS, .OH

radicals and O2
-Ø) in the presence of Mg2+ cations, as

Mg(ClO4)2, was studied. Comparison of the yields of the

reactions between GMPNa2 and hydroxyl radicals showed

that the presence of magnesium cations sensitised the

damage of the nucleotide, by doubling the effect. The FT-

IR spectroscopic data showed the addition of ØOH radicals

to the double bonds C4=C5 of the base, selectively. Using

also the technique of FAB mass spectrometry, an

abstraction of hydrogen atoms from C1’ and C5’ sites of

the sugar was observed, resulting in cleavage of ribose-

phosphate and/or phosphate groups. However, in

experiments with superoxide anions, O2
-Ø, the presence of

Mg2+ ions did not affect the yield of the reaction. These

results could be explained by considering the standard

reduction potentials of the pair Mg2+/Mg together with

that of the radicals O2
-Ø and eaq

-. It was concluded that the

ROS in the presence of Mg2+ ions in anoxy conditions

doubled the damage of 5’-GMP, while in oxy conditions

they did not affect the nucleotide.

15
OESTROGENIC COMPOUNDS AND OXIDATIVE
STRESS IN HUMAN SPERM AND LYMPHOCYTES IN
THE COMET ASSAY

Diana Anderson, Thomas E. Schmid, Adolf Baumgartner,

Eduardo Cemeli, Martin H. Brinkworth and John Wood

Department of Biomedical Sciences, University of

Bradford, BD7 1DP, U.K.

Reactive oxygen species (ROS) are produced by a wide

variety of chemicals and physiological processes in which

enzymes catalyse the transfer of electrons from a

substrate to molecular oxygen. The immediate products

of such reactions, superoxide anion radicals and hydrogen

peroxide, can be metabolised by enzymes such as

superoxide dismutase (SOD) and catalase (CAT),

respectively and, depending on its concentration, by

Vitamin C (Vit C). Under certain circumstances, the

ROS form highly reactive hydroxyl radicals. We examined

human sperm and lymphocytes after treatment with six

oestrogenic compounds in the Comet assay, which

measures DNA damage, and observed that all the tested

compounds caused damage in both cell types. The

damage was diminished in nearly all cases by catalase,

and in some instances by SOD and Vit C. This response

pattern was also seen with hydrogen peroxide. This

similarity suggests that the oestrogen-mediated effects

could be acting via the production of hydrogen peroxide,

since catalase always markedly reduced the response. The

variable responses with SOD indicate a lesser

involvement of superoxide anion radicals due to SOD-

mediated conversion of superoxide to hydrogen peroxide,

generally causing a lower level of DNA damage than

other ROS. The variable Vit C responses are explained

by a reduction of hydrogen peroxide at low Vit C

concentrations and a pro-oxidant activity at higher

concentrations. Also, flavonoids have been shown to

reduce responses. Together these data provide evidence

that inappropriate exposure to oestrogenic compounds

could lead to free-radical-mediated damage. It is believed

that the observed activities were not generated by cell-

free cell culture conditions because increased responses

were observed over and above control values when the

compounds were added, and also increasing dose-

response relationships were found after treatment with

such oestrogenic compounds in previously reported

studies. 

Thomas Schmid was in receipt of a Wellcome Trust

Travelling Research Fellowship; (062288); Eduardo Cemeli,

a Leonardo da Vinci Scholarship; and Adolph Baumgartner,

a Marie Curie fellowship (MCFI-2002-01611).
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16
IS THERE A PROGNOSTIC RELEVANCE OF CD44V6
IN PATIENTS WITH HEAD AND NECK CANCER?

Michaela Andratschke1, Christof Pauli1, Hjalmar

Hagedorn1, Mack Brigitte1 and Barbara Wollenberg2

1Department of Otorhinolaryngoglgy, Head and Neck

Surgery, Ludwig-Maximilians-University of Munich,

Grosshadern Medical Center, Marchioninistrasse 15, 81377

Munich; 2Department of Otorhinolaryngology, Head and

Neck Surgery, University of Schleswig-Holstein - Campus

Lübeck, Ratzeburger Allee 160, 23538 Lübeck, Germany

The glycoprotein CD44, a cell adhesion molecule, is expressed

in various types of tissue. In some epithelial tumors e.g. ovarian,

gastric and colorectal cancer specific isoforms of CD44 are

overexpressed, soluble isoforms detectable in serum samples

are elevated. In SCCHN the loss of CD44 isoforms has been

associated with shortened survival and metastases. We

performed a comprehensive study using immunomorphological

and biochemical techniques on both tissue samples and serum

samples in order to clarify whether CD44v6 is a valuable tumor

marker for SCCHN or not. Materials and Methods: Serum

samples of 26 SCCHN and of 12 healthy smokers have been

analysed for the existence of soluble CD44v6 by ELISA.

Additionally immunhistochemistry for CD44v6 of healthy

nonsmokers, healthy smokers, dysplastic mucosa and SCCHN

of different histological grading was performed. Results:
Regarding the serum levels of sCD44v6, there was no

significant difference between SCCHN and healthy smokers.

There was no correlation of serum level of sCD44v6 and UICC

stage, TNM stage and histological grading. In invasive SCC we

found a positive staining pattern for tumor cells but could not

find any statistical significance between the amount of marked

cells and the grading or TNM stage. Conclusion: Serum levels

of sCD44v6 cannot be correlated to common clinical

parameters and are not sufficiently sensitive to allow specific

distinction of smokers from SCCHN. Accordingly, the

immunohistochemical analysis showed no correlation between

the expression of CD44v6 and prognostic parameters like TNM

stage, histological grading and UICC-stage. In conclusion,

CD44v6 is not a valuable prognostic factor for SCCHN.

17
IN VITRO AND IN VIVO ANALYSES OF THE
INTERACTION BETWEEN 5.8S RRNA AND ARF
PROTEIN REVEAL A NEW DIFFERENCE BETWEEN
MURINE P19ARF AND HUMAN P14ARF

Laetitia Andrique, Olivier Ayrault, Chritian-Jacques

Larsen and Paule Séité

Lab. d’ Oncol. Mol., Poitiers, France

Both human and murine ARF proteins have been recently

reported to impair rRNA maturation and ribosomes

biogenesis through a p53-independent pathway. A specific

interaction has been established between 5.8S rRNA and the

murine p19ARF species. We report here, by use of both in
vitro and ChIP-RNA assays in vivo, the absence of any

interaction between the human p14ARF and the homologous

5.8S rRNA. Our data are not consistent with the involvement

of a 5.8S-p14ARF complex in ribosome biogenesis in man;

alternatively they suggest that the human protein does not

require such an interaction to achieve a similar function. This

result is a new argument in favour of functional differences

between human and murine ARF proteins. 

18
HUMAN GENOME ARRAY IN BIO-MEDICAL
RESEARCH

Ute Wirkner1, Christian Maercker2, Mechthild Wagner1,

Jan Selig1, Heiko Drzonek1, Uwe Radelof3, Anja

Kellermann3, Alexandra Ansorge1, Johannes

Maurer3,Christian Schwager1, Jonathon Blake1, Bernhard

Korn2, Amir Abdollahi4, Wolfgang Wagner5, Anthony D.

Ho5, Peter Huber4 and Wilhelm Ansorge1

1EMBL, 69117 Heidelberg; 2RZPD, 69120 Heidelberg;
3RZPD, 14059 Berlin; 4DKFZ Heidelberg; 5Uniklinik

Heidelberg, Germany

Based on the NCBI UniGene clustering (www.ncbi.nlm.

nih.gov/Uni-Gene), cDNA clones were selected from the

Image clone collection representing 51,145 clusters. The

Human Array (the first reported worldwide, produced in

October 2002) is one of the largest produced, tested and

validated in several key applications mentioned below, using

the very well-characterized clone selection UnigeneSet-

RZPD3. Microarray technology developed by our group

(EMBL) was used in the production, including new techniques

for reliable spotting of large arrays and hybridisation. 

The Human UnigeneSet-RZPD3 clone set was selected

according to the following criteria: i) more than one sequence

per cluster; ii) as close as possible to the 3’ end of the cDNA;

iii) Length of the insert between 500 and 1200 bp.

Of these clones, 38,000 have been sequence verified. The

characterization and annotation of a further 15,000 clones

is in progress. cDNA inserts were PCR-amplified, purified

and spotted on glass slides. Analysis of PCR fragments on

agarose gels, documentation, control DNAs (“spike-in

controls”) and Cy5- / Cy3-labelled oligonucleotides on the

slides, ensure the quality of the microarray and reliability of

hybridisation results.

The Human Array was applied to projects in the

characterisation and analysis of asymmetric division in stem

cells, angiogenesis in healthy vs. tumor vs. irradiated tissues,
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diagnostic markers in prostate cancer, cholesterol metabolism

and cellular pathways, cell aging process, and Comparative

Genome Hybridisation (CGH) of human, chimpanzee and

mouse tissues for evolutionary studies. Microscopic techniques

for the localization of expressed proteins and novel antibody

screening and detection with protein chips are discussed.

19
EXPRESSION OF MISMATCH REPAIR PROTEINS IN
INVASIVE AND IN SITU CARCINOMA OF THE
BREAST

Evdokia Arkoumani, Dimitrios Stefanou, Anna Batistatou

and Niki J. Agnantis

Department of Pathology, University of Ioannina, Medical

School, 451 10, Ioannina, Greece

Genetic instability is a characteristic feature of familial and

sporadic breast carcinomas. It is not clear whether defects

in the mismatch repair system accompany this instability. 

Aim: The purpose of this study was to explore the expression

of two of the proteins encoded by the DNA mismatch repair

genes, namely MLH1 and MSH2, in sporadic in situ and

invasive breast carcinomas of various types and grades

occurring in Greek patients. Materials and Methods: MLH1

and MSH2 expression was monitored immunohistochemically

in 60 breast carcinomas (20 in situ and 40 invasive) using the

monoclonal antibodies MLH1 (G168-15) and MSH2 (FE-11,

BIOCARE MED, Menarini-Hellas). Results and Conclusion:
We did not detect loss of MLH1 or MSH2 expression in our

material which included sporadic ductal as well as lobular

carcinomas. It is possible that the proteins detected by

immunohistochemistry are not functional due to epigenetic

modifications. It is also conceivable that other still

undiscovered genes may repair DNA through different

pathways than the MMR system and may be involved in MSI

observed in breast carcinomas. An intriguing finding is the

increase in staining intensity for MSH2 in the majority of

invasive papillary carcinomas examined. Taking into account

that papillary lesions exhibit distinct morphological features,

it is also possible that this finding is another clue to

unraveling their unique differentation profile. Molecular

studies with more cases are necessary for firm conclusions. 

20
ABC TRANSPORTERS: THEIR RELATIONSHIP TO
ILLNESSES AND DRUG-DRUG INTERACTIONS

Adorjan Aszalos

National Cancer Institute, NIH, Bethesda, MD, U.S.A.

About 48 ABC transporters are known today, and are

grouped into 7 subfamilies based on their genetic

composition. The ABC transporters transport a variety of

molecules across membranes, their function depending on

ATP utilization. Their size varies between 70 to 90 kDa-s,

they cross membranes 6 to 18 times and most of them are

glycosilated. The location of these transporters varies from

mitochondria, liver, adrenal, kidney, blood-brain barrier,

heart, etc. in the human body and in other living organisms.

The dysfunction of some of these transporters results in

illnesses. For example, a frame-shift in the genome of an

ABCA1 transporter is associated with Tangier Disease. The

hereditary Stargast disease is caused by mutation of the

genome of the ABCA1 transporter and is located in the

photoreceptor in the eye. One of the reasons for resistance

to chemotherapeutic drugs in cancer is the overexpression

of an ABCB1 transporter, the P-glycoprotein.

Blocking the ABCB1 transporter may cause drug-drug

interactions, resulting in, for example, penetration of

unwanted medication into the CNS compartment through

the blood-brain barrier. For this reason, unrestricted and

poorly-designed polypharmacy, applied to elderly, AIDS

and cancer patients, has been observed to cause dizziness,

seizures and other related unwanted clinical syndromes.

Drugs simultaneously used in patients, that can cause such

unwanted drug-drug interaction-related syndromes, will be

discussed.

21
THE NEUROHORMONE MELATONIN REGULATES
ACID/BASE TRANSPORT IN HUMAN PANCREAS
CARCINOMA CELL LINES

Sylvia Aust, Brucker Brigitte, Cem Ekmekcioglu, Jürg

Graf and Theresia Thalhammer

Center for Physiology and Pathophysiology, Medical

University of Vienna, General Hospital of Vienna, Vienna,

Austria

Although high concentrations of melatonin were found in

the gastrointestinal tract, the physiological role of this

neurohormone is still not completely clear. However,

previous studies showed that the hormone influences

bicarbonate secretion in the duodenum. Therefore, we

investigated whether melatonin might influence alkaline

secretion in the pancreas as well.

Studies were done in two pancreas carcinoma cell lines,

MIA PaCa-2 and PANC-1, in which expression of melatonin

receptors MT1 and MT2 were studied by immunofluorescence

and RT-PCR. HCO3
- secretion was assessed by recovery of

pH from alkaline load, the latter being produced by removal

of extracellular HCO3
-/CO2 and the intracellular pH was

measured with BCECF fluorescence.

Both MIA PaCa-2 and PANC-1 cells expressed the

melatonin receptors MT1 and MT2, although to a different
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degree. In MIA PaCa-2 cells, basal pH (pH 7.1) was increased

to 7.4, and the rate of acidification by Cl-/HCO3
- exchange was

accelerated if cells were exposed to melatonin 24 hours prior

to and during the experiment. The effect on basal pH was

dependent on the presence of extracellular Na+, indicating

stimulation of Na+/HCO3
- cotransport by melatonin.

Stimulation of Cl-/HCO3
- exchange was proved by dependence

of acidification on extracellular Cl-. In the presence of the

melatonin receptor inhibitor luzindol, both these effects were

attenuated. In PANC-1 cells, there was also a tendency for

melatonin to increase the baseline pH and to stimulate Cl-

/HCO3
- exchange, but these effects did not reach a level of

significance. Acute administration of melatonin during the

experiment, without preincubation, did not produce significant

changes in pH regulation in either cell line.

Our study showed that melatonin causes significant

effects on the regulation of intracellular pH and on HCO3
-

secretion in pancreas carcinoma cell lines. The effects of

melatonin may indicate both a physiological role of

melatonin in pancreatic HCO3
- secretion and in the

regulation of intracellular pH in carcinoma cells.

22
PHARMACOKINETIC AND PHARMACODYNAMIC
STUDIES OF ASPARAGINASES (ASNASE) IN
PEDIATRIC AND ADULT PATIENTS WITH ALL

Vassilios I. Avramis1, Eduard H. Panosyan1, Cecilia H.

Fu1, Paul S. Gaynon1, John S. Holcenberg2 and Dan

Douer3

1Pediatrics, Childrens Hospital Los Angeles - Keck School

of Medicine, Los Angeles, CA; 2Children’s Hospital,

Seattle, WA; 3USC/Norris Cancer Center, Los Angeles,

CA, U.S.A.

Asparagine (Asn) depletion in serum during ASNase

treatment (Tx) causes the death of lymphoblasts that lack

ability to synthesize Asn. The Asn serum levels during

treatment depend on ASNase activity, the rate of clearance

of the enzyme and the input of Asn in the blood circulation

from the liver and other organs. We developed a population

pharmacokinetic and pharmacodynamic (PK-PD) model

(NONMEM) to estimate the best-fit solution. The PK

analyses of ASNase demonstrated that the drug obeys one-

compartment-open model. This model provided the PK-PD

parameters in standard risk ALL patients (CCG-1962) and in

adult patients with ALL as well as the biochemical relations

between ASNase and Asn deamination. We compared the

ASNase, Asn, and Gln concentrations during induction

determined by HPLC amino acid assay in 57 patients who

received PEG-ASNase and 56 who received native-ASNase.

The half-life of elimination after i.m. route averaged 1.1 and

5.5 days for native and PEG-ASNase, respectively. A PK

advantage exists between PEG over native ASNase in

Induction, DI1 and DI2, however, no significant PD

differences exist between these formulations in children. In

adult patients, PEG-ASNase was administered as an i.v. dose

(2000 IU/m2) on day 16 of Induction. One adult patient (4%)

developed anti-ASNase antibodies [(Ab(+)] on day 22 post-

administration, which was neutralizing, whereas 18% of

pediatric patients were Ab(+) (PEG-ASNase arm). The Km

for Asn deamination by PEG-ASNase activity was 39.8 ÌM

in adults, which is 4-fold higher than the value estimated with

purified enzyme. The peak serum PEG-ASNase

concentration in adult patients averaged 1.27+0.47 IU/ml.

The half-life of elimination was 6.93 days, with a Vd of 2.42

L/m2. The half-life is higher than that reported in pediatric

patients after i.m. injection. The average PEG-ASNase

activity by day 15 was 0.36±0.25 IU/ml, a level sufficient for

optimal deamination of Asn (>90%). Deamination of Asn

was complete (<0.1 ÌM) in all patients by day 14 and in 3/4 of

patients by day 21. Considerable similarities exist between the

PK-PD parameters of PEG-ASNase in children and adult

patients with ALL. We are continuing to evaluate these PK-

PD parameters in adult patients with ALL.

23
HUMAN P14ARF SPECIFICALLY INTERACTS WITH
THE PROMOTER OF rRNA GENES: ROLE IN
RIBOSOME BIOGENESIS

Olivier Ayrault, Laëtitia Andrique, Christian-Jacques

Larsen and Paule Seite

Laboratoire d’Oncologie Moléculaire, Pôle Biologie-Santé.

40, avenue du recteur Pineau, 86022 Poitiers, France

The tumor suppressor Arf (Alternative Reading Frame)

protein (p14ARF in human and p19ARF in mouse) is mainly

located in the nucleolus. Consistent with its subcellular

localization, the protein has been shown to specifically

interact with 5.8S rRNA and with B23/Nucleophosmin and

to regulate ribosome biogenesis. 

Using chromatin immunoprecipitation technique (ChIP),

we have recently shown that the p14ARF protein specifically

interacts with a chromatin fraction that contains the rRNA

promoter sequence. These data suggest a role for p14ARF in

modulating rRNA transcription. 

24
EURYCOMANONE EXERTS ANTIPROLIFERATIVE
ACTIVITY VIA APOPTOSIS IN MCF-7 CELLS

Azimahtol Hawariah Lope Pihie

School of Bioscience and Biotechnology, Faculty of

Science and Technology, Universiti Kebangsaan Malaysia,

43600 Bangi, Selangor D.E., Malaysia
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Eurycoma longifolia Jack is well known among the

traditional medicine practitioners in Malaysia as a panacea

for many diseases. Eurycomanone is a type of quassinoid

extracted from E. longifolia Jack. Previous reports have

noted its potential use as an antiproliferative agent. In this

study, the purported efficacy of eurycomanone in inhibiting

cell growth and its mechanism in eliciting cell death was

evaluated on malignant breast cancer cells (MCF-7). These

cells were treated with eurycomanone at increasing

concentrations and viability was assayed by a dye inclusion

method employing methylene blue. The antiproliferative

effect of eurycomanone was evident only on MCF-7 cells,

with an EC50 of 2.2±0.18 mg/ml. The reduced cell number

suggested a possible cytotoxic effect, which was then

confirmed by apoptotic cell death as evaluated by the

TUNEL assay. High fluorescence intensity in the nuclear

region of MCF-7 cells treated with eurycomanone was

detected, depicting cell death via apoptosis compared with

non-treated nucleus. Apoptosis levels were found to

increase from >70% by 24 h, to >80% by 48 h and then to

>85% after 72 h. Nuclear fragmentation detected by

nuclear staining methods indicated apoptotic cell death

instead of necrosis. Western blotting revealed that the

expression of BCL-2, anti-apoptotic protein decreased 2 h

after treatment in contrast to the controls. However, BAX

pro-apoptotic protein remained at a basal level, thus

suggestive of a possible shift in the Bax to Bcl-2 ratio, which

favors apoptosis. The expression of p53 was not affected.

Next, the processing of the 55-kDa-initiator procaspase-8

was detected. Caspase-8 then, in turn, targeted Bid and

caspase-7. Bid was cleaved and active caspase-7 then

cleaved and inactivated PARP. The use of E. longifolia Jack

as a potential anticancer agent is reiterated by this study and

holds great potential for breast cancer treatment.

25
THERAPEUTIC DRUGS INDUCE DIFFERENT
SPECIFIC CHEMORESISTANCE MECHANISMS IN
DISTINCT GENETIC BACKGROUNDS

S. Maier, S. Strasser, P. Saiko1, C. Leisser, J. Hartmann,

Y. Bader, S. Madlener, S. Sasgary2, M. Grusch2, H.

Schott3, R. Mader4, T. Szekeres1, M. Fritzer-Szekeres1 and

G. Krupitza

Institute of Clinical Pathology, Medical University of

Vienna, 1Clinical Institute of Medical and Chemical

Laboratorydiagnostics and 2Institute of Cancer Research,

Medical University of Vienna, Austria;
3Department of Organic Chemistry, University of

Tübingen, Tübingen, Germany;
4Department of Internal Medicine and Pathology, Medical

University of Vienna, Austria

Aim: Overexpression of erbB2 receptor and mutation of p53

are typical for breast cancer with poor prognosis. To

investigate whether distinct genetic backgrounds (erbB2,

mutated p53) also give rise to distinct chemoresistance,

genetically manipulated mammary carcinoma MCF-7 cells

were long-term treated with nucleoside analogs AraC or

FdU. Furthermore, a novel conjugated AraC-FdU

heterodimer was tested for its ability to overcome

chemoresistance. Materials and Methods: MCF-7 cells were

stable transfected with either truncated tyrosine kinase

receptor erbB2 or with mutated (mt) tumour suppressor

gene p53. These clones were subjected to long-term

treatment with increasing doses of AraC or FdU. Western

blot analysis was performed to correlate the expression of

cell cycle- and apoptosis- related proteins with proliferation

and apoptosis rates upon treatment with AraC, FdU, and

conjugated AraC-FdU heterodimer. Results: ErbB2- and

mtp53- expressing MCF-7 clones acquired chemoresistance

against AraC and FdU. In resistant MCF-7erbB2 cells

caspase-dependent apoptosis was blocked, probably by

induction of inhibitor of apoptosis protein (IAP). AraC-FdU

heterodimer down-regulated IAP expression, thereby

allowing for cell death. In resistant MCF-7mtp53 cells,

caspase-dependent apoptosis was blocked downstream of

caspase 7 activation. The AraC-FdU heterodimer

circumvented this chemoresistance mechanism through the

apoptosis-induction factor (AIF) pathway. AraC-mediated

inhibition of proliferation was not executed in AraC-resistant

MCF-7mtp53 cells. Introduction of p14 gene re-established

AraC-mediated inhibition of proliferation, but the induction

of apoptosis still remained blocked. Conclusion:
Chemoresistance affects specific and distinct mechanisms in

different genetic backgrounds. The development of

chemoresistance affects the cell cycle, and / or apoptosis.

These results provide evidence that cell cycle and apoptosis

mechanisms are not necessarily interconnected.

26
INCORPORATION OF NUCLEOSIDE ANALOGS
INTO MITOCHONDRIAL DNA DECREASES IN THE
PRESENCE OF P53 PROTEIN

Bakhanashvili Mary, Novitsky Elena, Levy Itzchak and

Rahav Galia 

Unit of Infectious Diseases, Chaim Sheba Medical Center,

Tel-Hashomer 52621, Israel

Nucleoside analogs (NAs), used in cancer chemotherapy and

in treatment of virus infections, are incorporated into DNA

and cause cell death or inhibit viral replication. It is well

established that long-term therapy can cause mitochondrial

toxicity. The toxicity of NA may be related to their effects

on the human mitochondrial DNA polymerase Á, the
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polymerase responsible for mitochondrial DNA replication.

Although mitochondrial polymerase Á has 3’→5’ exonuclease

activity, the failure of this proofreading activity to efficiently

remove chain terminators may play a role in mitochondrial

toxicity of nucleoside analogs. Interestingly, a fraction of

induced tumor suppressor protein p53 translocates to the

mitochondria of tumor cells. P53 exerts 3’→5’ exonuclease

activity and may serve as an external proofreader for DNA

polymerases. It was of interest to analyze whether p53 is able

to remove incorporated nucleoside analogs from DNA in

mitochondria. Using mitochondrial fraction of H1299 cells

(p53-null) and an in vitro DNA primer extension assay, it was

shown that various ddNTPs incorporated into the elongating

DNA strand by mitochondrial DNA polymerase Á. Once

incorporated, NA became a poor substrate for 3’→5’

exonuclease activity of this DNA polymerase. However, the

incorporation of nucleoside analogs with mitochondrial

fractions of MDA cells, harboring high levels of p53 and

3’→5’ exonuclease activity, was lower as compared to those

of H1299 cells. Furthermore, the efficient excision of the

incorporated 3’-terminal nucleoside analogs from DNA

primer was observed with mitochondrial fractions of MDA

cells. Inefficient excision was detected with mitochondrial

fractions of H1299 cells. Thus, the data suggest that p53 in

mitochondria could play an important role of external

proofreader in removing nucleoside analogs from the 3’-end

of the DNA, thus reducing the toxicity of the NA’s. 

27
NUCLEAR MATRIX PROTEIN EXPRESSION IN
PROSTATE CANCER: POSSIBLE PROGNOSTIC AND
DIAGNOSTIC APPLICATIONS

C. Balbi1, R. Coradeghini1, P. Barboro1, S. Parodi1,2, A.

Rubagotti2, F. Boccardo2, D’Arrigo3 and E. Patrone3

1Experimental Oncology Laboratory, National Institute for

Cancer Research, L.go R. Benzi 10, I-16132 Genoa;
2Department of Oncology, Biology and Genetics,

University of Genoa, L.go R. Benzi, 10 I-16132 Genoa;
3Institute of Macromolecular Science, National Research

Council (CNR), Via De Marini, 6 I-16146 Genoa, Italy

Different lines of evidence suggest that the nuclear matrix

(NM), the protein framework which scaffolds the nucleus,

is a functional unit playing a pivotal role in the spatial and

temporal coordination of the events of gene activation. Any

change in the gene expression pattern, which occurs

throughout carcinogenesis, may partially depend on an

impairment of the regulatory functions of the NM.

Therefore, increasing interest has been addressed to the

study of NM changes associated with malignant

transformations and to potential clinical applications. In

fact, during the transformation process the NM shows

biochemical as well as structural changes, and tumor-

specific proteins belonging to this subnuclear structure have

been identified.

We demonstrated that in prostate cancer (PCa) tumor

cells are characterized by a complex NM protein pattern:

the development of poorly-differentiated tumors is

characterized by the expression of some proteins which are

not present in hyperplastic tissues or in more differentiated

tumors. In addition, we demonstrated that newly expressed

proteins are significantly correlated with the risk of

biochemical progression. These changes refer to proteins

which are not abundant. The number of copies per nucleus

seems to approximately match the number of chromatin

loops; therefore, these species are likely to be the

components of transcription complexes or "fine" modulators

of gene activity. Recently, we have demonstrated that, in rat

liver, the lamins and nuclear mitotic apparatus protein

(NuMA) are located within interphase nuclei, preferably in

the electron-dense area of the internal NM. Lamins make

up a three-dimensional network of thin fibers which extend

throughout the nucleus, whereas NuMA forms small islands

anchored to this network. These findings, taken together

with some published data about the possible role of lamins

in carcinogenesis, have prompted us to extend our

investigation to the characterization of the structural

components of the NM in prostate cancer. We quantified

lamin expression by immmunoblotting and, in relation to

the histological grade, by Gleason score. The relative

amount of laminin B increased significantly in PCa with

respect to non-tumor tissue and strongly correlated with the

Gleason score and, therefore, with the level of

differentiation of the PCa. These studies confirm that PCa

progression is related to profound changes in NM proteins

expression; the potential application of these proteins at the

diagnostic and prognostic level calls for further studies.

28
HOMOEOPATHIC MEDICINES IN CANCER
THERAPY

Prasanta Banerji and Pratip Banerji

PBHR Foundation, 10/3/1 Elgin Road, Kolkata-700020,

India

The role of homoeopathic medicines in the treatment of

different diseases, including neoplasm, requires thorough

exploration. Over the last decades, we have treated cancer

patients utilising medicines prepared according to the

homoeopathic pharmacopoeia. Specific medicines against

particular malignant tumours, an alien and non-permissive

concept according to classical homoeopathy, are the basis

of this new method of treatment. Materials and Methods:
Medicines were selected from a wide array of homoeopathic
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medicines. In this study, only patients suffering from

malignant tumours of the oesophagus, lungs and brain, with

complete documentation, were considered eligible. The two

homoeopathic preparations – Condurango 30c and Arjuna ı

were used to treat forty-seven histologically proven

oesophageal carcinoma cases; thirty-six cases were treated

with Condurango and eleven with Arjuna. Kali Carbonicum

200c was used to treat two hundred and seventy-five

bronchogenic carcinoma cases; Ruta graveolens 6c with

Calcarea Phosphorica 3X were used to treat two hundred

and eighty-one brain tumour cases. Standard protocols were

followed in all the cases to evaluate the efficacy of the

treatment. Results: Tumours in 19% of all patients were

completely regressed, in 21% cases tumours became static

and the remaining cases either discontinued (26%) the

treatment or deteriorated (34%). All regressed cases

became symptom-free and are now leading normal lives

even after two to ten years. 

29
OESTROGEN RECEPTOR BETA (ERμ) PROTEIN
EXPRESSION CORRELATES WITH BAG-1 AND
PROGNOSIS IN BRAIN GLIALTUMOURS

A. Batistatou1, D. Stefanou1, P. Kyzas1, A. Goussia1, E.

Arkoumani1, J. Panelos1, S. Voulgaris2, K.Polyzoidis2 and

N. J. Agnantis1

1Department of Pathology and 2Department of

Neurosurgery, University of Ioannina, Medical School, 451

10, Ioannina, Greece

Oestrogen receptor ‚ (ER‚), like ER·, mediates most of

the effects of oestrogens in a variety of tissues. Its

expression declines in breast, ovarian, prostatic and colon

carcinomas. We have recently shown that, in astrocytic

tumours, ER‚ expression declines, paralleling the increase

in tumour grade. BAG-1 is a multifunctional protein with

anti-apoptotic action, that may have an important role in

neoplasia and is possibly regulated by oestrogen receptors.

One of the direct targets of BAG-1 is HSP70. Aim: The

purpose of this study was to analyse the expression of ER‚,

BAG-1 and HSP70 proteins in two distinct types of glial

neoplasms, astrocytic and oligodendroglial, and to

investigate their possible correlation. We also examined the

possible correlation between ER‚ and prognosis in

astrocytic tumours. Materials and Methods: ER‚, BAG-1 and

HSP70 protein expression was monitored

immunohistochemically in 66 cases of astrocytomas of all

Grades (I-IV) and 20 oligodendrogliomas, using antibodies

against: ER‚ (385P, Biogenex, MENARINI diagnostics),

BAG-1 (335, DBS/MENARINI diagnostics, Greece) and

HSP70 (8B11, NOVOCASTRA Lab Ltd, UK), respectively.

We had available survival data from 19 patients with

astrocytic neoplasms. Results and Discussion: In astrocytic

tumours low ER‚ expression correlated significantly with

high grade, higher expression of cytoplasmic BAG-1 and

worse survival. There was also a statistically significant

association of BAG-1 nuclear expression with HSP70

cytoplasmic expression. This last association was also noted

in oligodendrogliomas. These results are consistent with the

hypothesis that ER‚, BAG-1 and HSP70 play important

roles in the pathogenesis and progression of glial neoplasms.

30
HISTOLOGICAL DIAGNOSIS AND CLASSIFICATION
OF GASTRIC CANCER: FROM CLASSICAL TO
MOLECULAR PATHOLOGY

A. Batistatou

Department of Pathology, University of Ioannina Medical

School, 451 10, Ioannina, Greece

Gastric cancer is an important cause of death in the

industrialized world, despite the fact that its incidence has

declined in recent years. More than 90% of gastric

neoplasms are adenocarcinomas. The remaining are Non-

Hodgkin lymphomas and stromal tumors. A great

improvement in diagnosis has been achieved with fiberoptic

endoscopy and biopsy. The accuracy of diagnosis reaches

95% and increases with the number of samples, so multiple

biopsies should be taken. 

Macroscopically, gastric adenocarcinoma presents with

one of four distinct growth patterns: polypoid, fungating,

ulcerated, infiltrating. Microscopically, there are two major

classification systems: the WHO classification, with the four

most common histological types (papillary, tubular,

mucinous, "signet-ring") and the Lauren classification, with

two major types (intestinal, diffuse). Many reports in recent

years have indicated several genetic deficiencies that are

responsible for the development and progression of gastric

adenocarcinoma. 

There is evidence that the two major histological types

have different pathogenetic mechanisms. For example, it has

been shown that E-cadherin expression is reduced/lost in

diffuse gastric adenocarcinoma, while it is preserved in the

vast majority of the intestinal-type. Moreover, germline

inactivating mutations in the E-cadherin gene characterize

hereditary diffuse gastric cancer. In addition, the two types

differ in genetic information concerning the loss-of-

heterozygosity (LOH) and microsatellite instability (MSI). 

In the latest TNM staging scheme, the most important

data are those on the depth of invasion, the absolute

number of lymph node metastases and the presence of

distant metastases. It is also recommented that "high-grade

dysplasia" should be used instead of the term carcinoma in
situ . As "early gastric carcinoma" we define a carcinoma
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that is confined to the mucosa and the submucosa only, with

or without lymph node metastases. 

Besides staging, other factors influence prognosis as well.

So the intestinal-type is related to higher 5-year survival,

while neoplasms of diffuse type or with abnormal DNA

content (aneuploid), and neoplasms with mutations in

oncogenes and/or tumor suppressor genes (such as p53

mutations, c-erbB-2 amplifications, E-cadherin mutations,

ras mutations), are associated with reduced survival. 

31
THE EFFECT OF A FARNESYL TRANSFERASE
INHIBITOR ON NGF SIGNALING IN PC12 CELLS

Judit Bátor and József Szeberényi

Department of Medical Biology, School of Medicine, Pécs

University, Hungary

The correct location of Ras proteins requires

posttranslational modifications. The first step is the

attachment of a farnesyl group (catalysed by the enzyme

farnesyl transferase), which is followed by the cleavage of

the 3 C-terminal amino acids and palmitoylation. In the rat

phaeochromocytoma PC12 cell line, in contrast to most

other cell lines, Ras is not required for proliferation, but

takes an important part in neuronal differentiation.

Inhibiting farnesylation of Ras proteins suppresses

subsequent modifications, and the immature Ras protein

remains in the cytosol. Even the constitutively active,

oncogenic Ras is unable to function under these conditions.

Since other proteins (e.g. RhoB, lamins, CENP-E, etc.) are

also farnesylated, to analyze whether inhibition of Ras or

other proteins is responsible for the effect of a farnesyl

transferase inhibitor (FTI) on NGF signaling, we performed

parallel experiments using PC12 and MM17-26, a PC12

clone expressing a dominant negative Ras mutant. We used

manumycin, a farnesyl-pyrophosphate analogue, as farnesyl

transferase inhibitor. Manumycin was found to be toxic for

PC12 cells at about 5 ÌM concentration: it caused apoptotic

DNA fragmentation. Manumycin inhibited proliferation

only when toxic concentrations were used. It slightly

increased the differentiation rate caused by NGF in the first

days. The effect of manumycin on the phosphorylation of

proteins involved in NGF signaling was also studied. The

phosphorylation of ERK requires Ras activity, while the

phosphorylation of Akt does not. Manumycin partially

inhibited the phosphorylation of these proteins induced by

NGF. In MM17-26 cells, ERK-phosphorylation was not

induced by NGF treatment and manumycin did not change

this. We also studied the long-term effect of manumycin on

NGF signaling. While PCNA expression did not change

after manumycin treatment, the level of cyclin D1 was

increased synergistically by manumycin and NGF treatment,

in PC12 as well as in MM17-26. We can conclude that some

of the effects of the farnesyl transferase inhibitor are Ras-

dependent, while others may be mediated by other target

proteins.

This work was supported by grants from INTAS (51022),

ETT (073/2001) and OTKA (T 037 528).

32
TUMOR PROGRESSION DEPENDS ON RESISTANCE
AGAINST INTERCELLULAR APOPTOSIS
INDUCTION

Georg Bauer

Abteilung Virologie, Institut für Medizinische

Mikrobiologie und Hygiene, Universitätsklinikum;

Freiburg, Germany

Nontransformed (effector) cells induce apoptosis selectively

in transformed (target) cells. This reactive oxygen (ROS)-

mediated process has been termed “intercellular induction

of apoptosis”. It has been shown to be relevant for a variety

of effector and target cell systems. In addition to

intercellular induction of apoptosis, transformed cells can

also be eliminated by ROS-mediated autocrine

selfdestruction. In this process, the effector molecules are

generated by the transformed target cells themselves and

establish intercellular ROS-mediated signaling between

transformed cells, finally causing their apoptosis. Sensitivity

to intercellular induction of apoptosis and autocrine

selfdestruction are strictly correlated to the expression of

the transformed state. 

Selectivity as well as efficiency of intercellular induction

of apoptosis are based on reactive oxygen and nitrogen

species. Extracellular superoxide anions generated by

transformed target cells represent the central element in

this signaling system. They allow and control four different

signaling pathways, based on HOCl/hydroxyl radicals,

NO/peroxynitrite, nitrylchloride and on the metal-catalyzed

Haber-Weiss reaction. Tumor formation and progression in
vivo seem to depend on the selection of transformed cells

that are resistant against intercellular induction of apoptosis

and autocrine selfdestruction. Resistant tumor cells still

express effector and target cell functions, but specifically

interfere with all four ROS-mediated signaling pathways.

Interference of tumor cells with ROS-mediated intercellular

signaling has been shown in an animal model system and for

all human tumor systems tested so far. This interference,

therefore, seems to represent a necessary component of the

tumor cell phenotype. Abrogation of tumor cell interfering

mechanism renders tumor cells sensitive to intercellular

induction of apoptosis and autocrine selfdestruction. This

approach may represent a promising novel therapeutic

approach in the future.
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HUMAN TUMORS RELEASE Th2 CYTOKINES (IL-4,
IL-10), INHIBITORS OF Th1 CELLS AND CTLs BUT
CpG ODNs ACTIVATE PDCs INTERFERON (IFN)
SYNTHESIS AND THE ANTI-TUMOR CYTOTOXIC T
CELLS– A HYPOTHESIS AND REVIEW

Yechiel Becker

Department of Molecular Virology, Faculty of Medicine,

the Hebrew University of Jerusalem, P.O.B 12272,

Jerusalem 91120, Israel

Human tumors inhibit the host adaptive immunity with the

release of Th2 cytokines which skew the Th1/Th2 cytokine

balance toward Th2 cytokines. As a result, the Th1 cells,

CTLs and IFN syuthesis are inhibited. Under these

conditions the tumors are able to metastasize.

Chemotherapy treatments cause tumor regression but

resistant tumor cells cause disease progression. Hypothesis:
In health the Th1/Th2 cytokine balance is maintained by a

control mechanism by which plasmacytoid dendritic cells

(PDC) synthesize type I IFNs, activator of Th1 cytokine

synthesis. Hematopoietic cells produce Th2, which moderate

the synthesis of Th1 cytokines. In cancer, the metastatic

tumors produce Th2 cytokines which skew the cytokine

balance toward Th2 cytokine, inhibiting the synthesis of Th1

cytokines and anti-cancer CTLs. The new approach to use

CpG ODNs treatment of cancer patients will restore the Th1

cytokine synthesis by inducing PDCs to release large

amounts of type I IFNs, which will reactivate the host anti-

tumor CTLs to clear the tumor cells. Reported experiments:
Primary skin melanoma tumor is controlled by PDCs present

at the peritumoral area, presumably releasing type I IFNs

(Cella et al: Nature Med 5: 919, 1999; Mohty et al: Methods

in Immunol 25: 397, 2004). However, IFNs synthesis by

PDCs is inhibited by IL-10 released by metastatic tumor cells

(Steinbrink et al: J Immunol 159: 4772, 1997; Enk et al: Int J

Cancer 73: 309, 1997; Vicari et al: Cancer Biol 12: 33, 2002).

Recently, with the discovery of human toll – like receptors

(TLRs), attention was given to TLR9+ PDCs, to which CpG

rich bacterial DNA or CpG ODNs bind and induce the

release of large amounts of type I IFNs. It was reported that

CpG ODNs have antimetastatic effect due to type I IFNs

(Hafner et al: Cancer Res 61: 5523, 2001; Vicari et al: J Exp

Med 196: 541, 2002). Additional studies reported that

peritumoral injections of CpG ODNs induced natural killers

(NK) and CD8+ T cells that mediated eradication of tumors

(Kawarada et al: J Immunol 167: 5247, 2001; Heckelsmiller et
al: Eur J Immunol 32: 3235, 2002). Conclusion: Treatment

of cancer patients with CpG ODNs has the potential to

activate the adaptive immune response that was inhibited by

the tumors Th2 cytokines. Activation of anti-tumor NK and

CTLs may cure the tumors metastases.

34
TRANSMISSION ELECTRON MICROSCOPY STUDY
OF THE EFFECTS OF WIDE BAND LOW POWER
MILLIMETER WAVES ON THE MCF-7 AND K562
TUMORAL CELL LINES

Amerigo Beneduci1, Giuseppe Chidichimo1, Sandro

Tripepi2, Enrico Perrotta2 and Antonio Vitetti1

1Department of Chemistry, University of Calabria, 87036

Arcavacata di Rende (CS);
2Department of Ecology, Electron Microscopy Laboratory,

University of Calabria, Arcavacata di Rende (CS), Italy

It was shown in our previous work that low power millimeter

waves inhibit the growth of some tumoral cells, such as the

human breast carcinoma cell line MCF-7 and the chronic

myelogenous human leukaemia cell line K562 (1). The aim of

the present work was to investigate the ultrastructural changes

induced by such electromagnetic radiation on these tumoral

cell lines. MCF-7 cells. Trasmission electron microscopy study

revealed some morphological changes associated with cells

subjected to sublethal injury: a reduced number of microvilli

(previously observed in the SEM analysis in (1)), vesiculation

of the smooth endoplasmic reticulum and the appearance of

autophagic vacuoles correlate well with the antiproliferative

effects of the irradiation treatment. Furthermore, the integrity

of the mitochondria was also observed. K562 cells. Loss of

surface blebs (previously observed in the SEM analysis in (1)),

evident increment of the number of vesicles, appearance of

autophagic vacuoles and nuclear swelling were observed in the

irradiated cells. These morphological and ultrastructural

modifications clearly agree with MMW-induced cell growth

inhibition. Additionally, well-developed Golgi apparatus and

rough endoplasmic reticulum with evident ribosomal

structures, a very intense secretory-endocytic traffic, and an

increased number of mitochondria were observed in the

irradiated K562 cells. These last findings, in apparent contrast

with the low proliferative activity of the irradiated cells, are

discussed and an explanatory hypothesis is presented. 

1 Chidichimo G et al: Selective inhibition of tumoral cells

growth by low power millimeter waves. Anticancer Res 22:

1681-1688, 2002.
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ANTIPROLIFERATIVE EFFECTS OF LOW POWER
MILLIMETER WAVES ON THE RPMI 7932 HUMAN
SKIN MELANOMA CELL LINE

Amerigo Beneduci1, Serafina V. Straface2, Renata De

Rose1, Giuseppe Chidichimo1 and Luigi Filippelli1

1Department of Chemistry, University of Calabria, 87036

Arcavacata di Rende (CS);
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2Department of Experimental and Clinical Medicine,

University of Magna Grecia, Catanzaro, Italy

We report a study on the effects of low power millimeter

waves (MMW) on the proliferation and morphology of the

RPMI 7932 melanoma tumoral cell line. Three different

frequency-type irradiation conditions were used: the 53.57-

78.33 GHz wide-band frequency range, the 51.05 GHz and

65.00 GHz monochromatic frequencies. Under all three

irradiation conditions, the power radiating energy was low

enough (< 1 ÌW/cm2) not to increase the temperature of

the cellular samples. Three hours of radiating treatment,

performed daily on the melanoma cells samples, was

performed at each frequency exposure condition. We

observed that the wide-band irradiation treatment

effectively inhibited tumoral cell growth. In contrast, neither

of the monofrequency irradiation treatments affected the

growth trend of the RPMI 7932 cells. A cytological study,

performed by optical microscopy, revealed that the low-

intensity wide-band millimetre wave radiation induced

significant morphological alterations to these cells. In

particular, changes in their characteristic star-like shape and

a reduction of the length of their extracellular filaments

were observed in the RPMI 7932-irradiated cells. A slight

variation in the nucleus/cytoplasm ratio was also noted.

This work provides additionally evidence of the profound

biological effects induced by low-power millimeter waves on

tumor cells in the 53-78 GHz frequency range of the

electromagnetic spectrum.

36
IMMUNOMODULATING ANTICANCER
ALKYLATING DRUGS: MECHANISMS OF ACTIVITY

Shlomo Ben-Efraim

Department of Human Microbiology, Sackler Faculty of

Medicine, Tel-Aviv University, Tel-Aviv 69978, Israel

Immunomodulating property of melphalan (L-PAM) and

Cyclophosphamide (CY) was expressed, in addition to the

tumor killing effect, by cure when a low dose (0.75 mg/kg L-

PAM or 15mg/kg CY) was used in mice bearing large

MOPC-315 plasmacytoma tumors.The cured mice were

resistant to a challenge dose of the syngeneic tumor and

their spleens contained specific cytotoxic T cells. It was

assumed that the cure was due to induced expression of

"latent concomitant immunity" occurring in mice bearing

large subcutaneous tumors.The immunomodulating activity

of alkylating drugs was related to effects on tumor cells

rendering them more susceptible to cytotoxic mechanisms

by enhancement of T-cell functions functions.

Immunosuppressive high dose of L-PAM cured mice

bearing MOPC-315 tumors, but they remained susceptible

to specific challenge. Moreover, mice cured from a freshly

induced non-immunogenic plasmacytoma by L-PAM

remained also susceptible to specific challenge. A low dose

of CY had an immunomodulating effect in human cancer:

reduction of ConA-induced suppressor cell activity in

melanoma,improvement of efficiency of melanoma vaccine

and potentiation of Delayed Type Hypersensitivity in cancer

patients. However, it is still difficult to evaluate the

therapeutic efficiency of inclusion of a low dose of CY in

therapeutic schedules.

37
GLIOMA TREATMENT: THE OLD IDEA AND THE
CREATION OF NEW KNOWLEDGE

Eugenio Benericetti

Department of Neurosurgery, University of Parma, Italy

Each single case of glioma is unique and should be

individually considered on the basis of anatomical locations,

involved structures, genetic characteristics and immunological

environment. A different behaviour of different histological

subgroups such as fibrillary, protoplasmatic, gemistocytic

astrocytoma and oligodendroglioma has been described by

Yagarsil (Neurosurgery, 1999). Therefore, tumours of

different areas may show differences in biological

aggressiveness. The author presents cases of astrocytoma

grade II or III which show low aggressiveness.

It is proposed to organize a net of experts who will

elaborate on the development and selection of the best

methods of management of glioma patients including

modern diagnostic methods, MRI, Diffusion/Perfusion

Spectroscopy, SPECT, for the establishment of specific

criteria for operation for each patient.

38
InsP6 AS AN ESSENTIAL INTEGRATOR OF
MEMBRANE TRAFFICKING 

Per-Olof Berggren

The Rolf Luft Center for Diabetes Research, Department

of Molecular Medicine, Karolinska Institutet Stockholm,

Sweden

Inositol hexaphosphate (InsP6) can be formed via complex

pathways of inositol phosphate metabolism subsequent to

activation of the phospholipase C system. We have shown

that InsP6 directly stimulates both exocytosis and

endocytosis and that it enhances the current through the L-

type voltage-dependent Ca2+ channel in pancreatic ‚-cells.

The direct effect of InsP6 on exocytosis is also mimicked by

the main InsP5 in cells, Ins(1,3,4,5,6)P5, and appears to be

dependent on PKCÂ. The effect of InsP6 on endocytosis is
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mediated by dynamin and dependent on calcineurin-

induced dephosphorylation, activation of PKC, inhibition

of synaptojanin and formation of PtdIns(4,5)P2. The effect

of InsP6 on the L-type Ca2+ channel is mediated, at least in

part, by inhibition of serine/threonine protein phosphatase

activity. Our studies in neuronal cells have confirmed that

the effect of InsP6 specifically relates to L-type Ca2+

channels and have also introduced the additional

observation that InsP6 can activate adenylate cyclase, a key

player in ‚-cell stimulus-secretion coupling. Moreover, our

studies in beta cells demonstrate that a small but consistent

transient elevation in InsP6 concentration follows glucose

stimulation and that the temporal changes in InsP6

correlate well with the initial rise in [Ca2+]i mediated by the

channels. The small changes in InsP6 concentration suggest

the existence of a small, metabolically active but physically

distinct membrane associated pool of this inositol

polyphosphate. Our data thus demonstrate that InsP6 is

involved in the modulation of pancreatic ‚-cell signal-

transduction, having an essential integral role in membrane

trafficking. 

39
RADIOSENSITIVITY OF PANCREATIC CARCINOMA
CELLS. IN VITRO AND IN VIVO STUDIES 

Nora Mohamad1, Vanina Medina1, Mariel Núñez1,

Máximo Croci2, Ernesto Crescenti2, Claudia Cocca1,

Gabriela Martín1, Graciela Cricco1, Elena Rivera1 and

Rosa Bergoc1

1Radioisotopes Laboratory, School of Pharmacy and

Biochemistry, Buenos Aires University, 956 Junin St.,

1113-Buenos Aires; 2Immunooncology Institute, 3200

Córdoba Av., 1187-Buenos Aires, Argentina

The objective of this paper was to determine, in vitro, the

radiosensitivity of a human pancreatic cell line PANC-1

(derived from human pancreatic carcinoma), and the in vivo
response of tumors to ionizing radiation when cells were

inoculated in nude mice. 

Cells were seeded in RPMI medium (3500 cells/flask) in

triplicate and irradiated 24 h later. The irradiation was

performed using an IBL 437C H type equipment calibrated

with a TLD 700 dosimeter. The dose range was from 0 to

10 Gy and the number of colonies was scored on day 7 post-

irradiation. Using adequate software, survival curves were

plotted, fitted to the linear-quadratic model and the

radiosensitivity parameters were determined. 

Results obtained were: alpha=0.53±0.09 Gy-1 and

beta=0.18±0.03 Gy-2. When different drugs, such as

insulin growth factor type-1 (IGF-1), were added to

culture, the radiosensitivity parameters did not show

significant difference. 

The in vivo effect of ionizing radiation was evaluated in

tumors induced in nude mice by s.c. inoculation of PANC-1

cells. Three groups of mice were employed (n=5 each): A)

one group received 2 Ìg/0.1 ml s.c. IGF-1 twice daily, over 4

days, before whole body irradiation with 10 Gy; B) another

group of mice was irradiated as A without IGF-1

administration. The results indicate that IGF-1 treatment

showed a clear protective effect on the small intestine and

bone marrow: the number of intestinal crypts were

significantly higher in A vs B group and A group showed

grade II aplasia vs grade III in group B; C) another group of

mice, bearing pancreatic tumors s.c. developed by

inoculation of 3x106 PANC-1 cells, received local ionizing

radiation. Radiation was delivered in 1.5 Gy/day fraction

over 20 days, using a Rich-Seifert X-ray generator, operating

at 0.1 Gy/min. Dose rate was determined according to the

OIEA TRS N0: 277, 1987 Proceedings. The obtained results

clearly showed a decreased tumor growth rate due to

irradiation (p=0.0021). Molecular studies are under way at

our laboratory to elucidate the mechanisms of response to

ionizing radiation in various types of malignant cells. 

40
HISTAMINE MODULATES THE ACTIVITY OF
ANTIOXIDANT ENZYMES AND ROS PRODUCTION
IN HUMAN MALIGNANT CELL LINES

Vanina Medina1, Graciela Cricco1, Gloria Garbarino1,

Mariel Núñez1, Gabriela Martín1, Ernesto Crescenti2,

Rosa Bergoc1 and Elena Rivera1

1Radioisotopes Laboratory, School of Pharmacy and

Biochemistry, Buenos Aires University, 956 Junín St.,

1113-Buenos Aires; 2Immunooncology Institute, 3200

Córdoba Av., 1187-Buenos Aires, Argentina

We have previously reported that histamine (HA) enhances

radiosentivity of malignant cells and also protects normal

tissues from high doses of ionizing radiation. In order to

investigate the molecular mechanism underlying these

effects, we evaluated the capacity of HA to modulate the

activity of antioxidant enzymes. We studied the action of

HA on the cell lines MDA-MB-231 (human breast

carcinoma), WM35 (melanoma) and PANC-1 (pancreatic

carcinoma). The levels of intracellular reactive oxygen

species (ROS) were assessed by flow-cytometric analysis

employing specific fluorescent dyes. The activity of the

antioxidant enzymes, superoxide dismutase (SOD) and

catalase (CAT), was evaluated in cell extracts by

spectrophotometric techniques. HA treatment produced a

significant decrease in cell proliferation and this effect was

correlated with a marked increase in H2O2, while O2
Ø- levels

showed minor changes. The activity of SOD and CAT was

significantly modified by HA. HA produced a two-fold
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increase and more than a five-fold increase in SOD activity

in WM35 and PANC-1 cells, respectively. In contrast, HA

produced a two-fold decrease in MDA-MB-231 cells’ SOD

activity. On the other hand, HA exerted a two-fold and

three-fold decrease in CAT activity in WM35 and MDA-

MB-231 cells, respectively, while increasing CAT activity in

PANC-1 cells. Interestingly, the effect produced by HA on

SOD activity was inversely correlated with basal activity of

this enzyme, that was 105±10, 370±25 and 22±5 units of

SOD per mg of protein (U/mg) in WM35, MDA-MB-231

and PANC-1 cells, respectively. 

The present data indicate that the selective effect exerted

by HA on cell proliferation and on cellular response to

ionizing radiation is related, in part, to the modulation of

ROS and activity of antioxidant enzymes.

41
ANTITUMORAL ACTION OF ROSIGLITAZONA. IN

VIVO AND IN VITRO STUDIES

Mariel Núñez1, Gabriela Martín1, Claudia Cocca1,

Carolina Kirchheimer1, Máximo Croci2, Ernesto

Crescenti2, Graciela Cricco1, Nora Mohamad1, Vanina

Medina1, Elena Rivera1 and Rosa Bergoc1

1Radioisotopes Laboratory, School of Pharmacy and

Biochemistry, Buenos Aires University, 956 Junín St.,

1113-Buenos Aires; 2Immunooncology Institute, 3200

Córdoba Av., 1187-Buenos Aires, Argentina

Thiazolidinediones are widely used for the treatment of type 2

diabetes mellitus. Peroxisome proliferator activated receptors

(PPARs) are members of the nuclear hormone receptor

superfamily. PPARÁ is of particular interest because it has

been implicated in several human pathological situations,

including diabetes and cancer. Current studies, looking for

more effective treatments, point out thiazolidinediones (e.g.
rosiglitazone (Rosi)) as possible antitumoral agents.

The aim of our investigation was to study the action of

Rosi in comparison with the antiestrogen tamoxifen (Tam)

by in vivo and in vitro experiments. We evaluated the effect

of Rosi (0.06 mg/kg/day) and Tam (1 mg/kg/day) on rats

bearing mammary tumors induced by three i.p. doses of the

carcinogen N-nitroso-N-metilurea. Basal glycemia, insulin

levels and glucose tolerance test were not modified by Rosi

treatment on rats. 

The results obtained showed that Rosi treatment

produces a growth inhibition of 45% of the tumors vs 55%

of regression produced by Tam (p<0.0001 vs controls

without any treatment). Combined treatment (Rosi+Tam)

produced regression of 75% of tumors. 

The effect of Rosi was also assayed on the mammary

carcinoma cell lines, MCF-7 (ER+) and MDA-MB-231

(ER-), employing the clonogenic assay. The results showed a

significant dose-dependent inhibition of cell proliferation

induced by Rosi. On MCF-7 cells, the results indicated a

EC50 value of 20 ÌM and 0.4 ÌM for Rosi and Tam,

respectively. On MDA-MB-231 cells, the EC50 were 30 ÌM

and 5 ÌM for Rosi and Tam, respectively. The in vitro
combined treatment indicated that the inhibition of cell

growth was significantly more important in MFC-7 cells

(Rosi 20 ÌM+Tam 1 ÌM) than in MDA-MB-231 cells (Rosi

30 ÌM+Tam 5 ÌM). The analysis of cell cycle by flow

cytometry clearly demonstrated that Rosi produced a cell

arrest in G0/G1-phase for both MCF-7 cells (at 48 h) and

MDA-MB-231 (at 24 h).

Our findings suggest that Rosi acts through both ER and

PPARÁ receptors. This findings has significant implications

for new strategies in the treatment of breast cancer. 

42
MOLECULAR MECHANISM UNDERLYING THE
INHIBITORY ACTION ON TUMOR GROWTH
PRODUCED BY THE COMBINATION OF ZN, SE AND
MN PLUS LACHESIS MUTA

Ernesto Crescenti2, Rosa Bergoc1, Máximo Croci2, Vanina

Medina1, Graciela Cricco1, Gabriela Martín1, Gloria

Garbarino1, Mariel Núñez1 and Elena Rivera1

1Radioisotopes Laboratory, School of Pharmacy and

Biochemistry, Buenos Aires University, 956 Junín St.,

1113-Buenos Aires; 2Immunooncology Institute, 3200

Córdoba Av., 1187-Buenos Aires, Argentina

We have previously reported the antitumoral effect of the

combination (O-LM) composed of Zn, Se and Mn (4 Ìg/ml)

plus Lachesis muta venom (4 ng/ml) in rats and mice (Int J

Cancer S13: 193, 2002). Furthermore, O-LM treatment in

patients with pancreatic or mammary carcinomas produced

a significant increase in survival rates (Int J Cancer S13:

245, 2002). 

The objective of this work was to further investigate, in
vivo and in vitro, the mechanisms involved in the therapeutic

action of O-LM.

Two groups of 10 nude mice, O-LMg (daily injected with

0.1 ml O-LM) and Control, were inoculated with PANC-1

cells. Tumors were evaluated after 100 days employing

routine histological techniques, PCNA, p53 and Mallory

Trichromic. The cell cultures of MDA-MB-231 (human

breast carcinoma), WM35 (melanoma) and PANC-1

(pancreatic carcinoma) were treated with O-LM (20 ml/ml)

and cellular proliferation was evaluated by the clonogenic

technique. The levels of the reactive oxygen species (ROS),

superoxide (O2
Ø-) and hydrogen peroxide (H2O2) were

determined by flow cytometry and the activity of the

antioxidant enzymes, superoxide dismutase (SOD) and

catalase (CAT), was determined in cell extracts. Tumors
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developed in O-LMg showed significantly lower growth rate

and tumor mass (3.77±0.95 vs 9.75±2.30 cm3). In contrast to

Control, O-LMg tumors presented great areas of necrosis,

milder vascularization with marked reduction in microvessels,

and an important lymphoplastic reaction. Furthermore,

PCNA was negative and p53 abundantly expressed by atypical

cells. Also, O-LM produced a significant decrease in cell

proliferation: on MDA-MB-231, 52±6%; on PANC-1,

41±7% and on WM35, 44±11% (p<0.01 vs control). In

addition, O-LM produced a marked increase in H2O2

intracellular levels and significantly modified the activity of

SOD and CAT in the investigated cell lines.

The present results demonstrate the capacity of O-LM to

modulate ROS production and the activity of antioxidant

enzymes. This action is enhanced in vivo by an increased

immune reaction and decreased angiogenesis that, in turn,

produces a marked inhibition of tumor growth.

43
ANTINEOPLASIC EFFECT OF HYPOGLYCEMIC
DRUGS ON EXPERIMENTAL MAMMARY TUMORS
AND MALIGNANT CELL LINES 

Mariel Núñez1, Claudia Cocca1, Alicia Gutiérrez1, Máximo

Croci2, Ernesto Crescenti2, Gabriela Martín1, Graciela

Cricco1, Elena Rivera1 and Rosa Bergoc1

1Radioisotopes Laboratory, School of Pharmacy and

Biochemistry, Buenos Aires University, 956 Junín St.,

1113-Buenos Aires; 2Immunooncology Institute, 3200

Córdoba Av., 1187-Buenos Aires, Argentina

It is known that breast cells growth is dependent on several

hormones and growth factors such as insulin and insulin

growth factor type 1 (IGF-1). On the other hand, it has

been reported that some hypoglycemic drugs, including

diarylsulphonylurea derivatives, have antitumoral activity. 

The objective of this work was to evaluate the antitumoral

action of glibenclamide (Gli), a second generation

sulphonylurea, in comparison with the antiestrogen tamoxifen

(Tam). In vivo studies were performed on an experimental

model of mammary carcinoma induced in Sprague-Dawley

rats by three i.p. injections of N-nitroso-N-methylurea. Both

Gli (0.2 mg/Kg/day oral) and Tam (1 mg/Kg/day i.p.), were

administered every day for 30 days when tumors reached a

diameter of 6 mm. Neither Gli nor Tam modified glucose

tolerance tests, plasma insulin and basal glucose levels. Gli

treatment produced a regression of 64% of tumors, while

treatment with Tam provoked a regression of 55% of tumors

(p<0.0001 vs control without treatment). Combined treatment

(Gli+Tam) potentiated the effect of Tam (p<0.01). 

In vitro, we studied the cellular proliferation on human

mammary carcinoma cell lines, MCF-7 and MDA-MB-231,

employing the clonogenic assay. A significant dose-dependent

inhibition of cell growth was observed in both cell lines when

Gli or Tam were assayed. In MCF-7, combined treatments

(Gli 50 ÌM + Tam 0.25 ÌM or Gli 50 ÌM + Tam 0.50 ÌM)

showed an additive effect on the inhibition of cell growth.

This effect was not observed in MDA-MB-231 cells. Cell

cycle studies performed by flow cytometry, showed that Gli

induced cell cycle arrest in G0/G1-phase in MCF-7cells, as it

had been reported previously. In addition, we observed that

Gli arrested the cycle in G0/G1 in MDA-MB-231 cells. 

Our findings represent a promising clinical application of

hypoglycemic drugs in combination with the conventional

anticancer breast therapy (Tam) in order to enhance

patients’ survival without increasing side-effects.

44
A REVIEW OF A NEW AGENT IN THE TREATMENT
OF NON-SMALL CELL LUNG CANCER: THE ROLE
OF PEMETREXED DISODIUM (ALIMTA ©)

Michael Bergqvist

Department of Oncology, Entrance 78, Uppsala University

Hospital, 751 85 Uppsala, Sweden

Lung cancer was a rare disease until the beginning of the

twentieth century, but since then it has become a common

malignancy worldwide, killing approximately 1 million

people each year. Approximately 2800 new lung cancer

cases are detected each year in Sweden. During the last ten

years, an increasing interest in the treatment of patients

with non-small lung cancer has resulted in newer

chemotherapeutic regimes, one of the more promising

newer agents being the newly developed antifolate,

pemetrexed disodium (Alimta). This compound is, in

contrast to other members of the antifolate family, a multi-

targeted antifolate, targeting the enzymes thymidylate

synthase (TS), glycinamide ribonucleotide formyltransferase

(GARFT) and dihydrofolate reductase (DHFR) pathways

of the folate metabolism. Several phase 1-2 studies have

been performed in the first line setting as well as a phase III

study, in the second line setting. A review of studies

performed on patients with non-small cell lung cancer,

treated with pemetrexed disodium presented.

45
DIAGNOSIS OF PROSTATIC CANCER

A. Bertaccini 

Department of Urology, Alma Mater Studiorum, University

of Bologna, Via P. Palagi, 9 40131 Bologna, Italy

Since the 80’s, the diagnosis of prostatic cancer has

dramatically changed. The PSA assay allows early disease

detection and has even changed the clinical staging of
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prostate carcinoma (T1c). Many studies have centred on

PSA and its derivates to increase its specificity, but currently

optimal cut-off levels for normality or pathological findings

are not available. In fact even very low PSA levels could in

some cases feature a prostatic cancer. This is the reason why

increasing the number of bioptic echo-guided cores and

patients submitted to the biopsy appeared advisable to

improve the prostatic cancer detection rate but,

unfortunately, the number of useless biopsies is an

undesirable side-effect. This is why, nowadays, studies are

focusing on increasing the accuracy of the TRUS (trans

rectal ultrasound) by working on its association with echo-

color Doppler imaging or with spectral analysis. Studies are

also in progress on prostate MRSI (Magnetic Resonance

Spectroscopic Imaging) in addition to MRI (Magnetic

Resonance Imaging) with endorectal phase-array coil. The

data available have demonstrated that a combination of

both techniques gives more accuracy in neoplasia detection

than MRI alone. In addition, nuclear medicine studies on

prostate Positrons Emission Tomography (PET), with coline

as a radio-marker, report preliminary data on the high

accuracy of this technique for prostate cancer staging.

46
EVIDENCE-BASED COMPLEMENTARY ONCOLOGY:
FACTS AND FICTION

J. Beuth and J.M. Schierholz

Institute for Scientific Evaluation of Naturopathy,

University of Cologne, Robert-Koch-Str. 10, 50931

Cologne, Germany

The concept of evidence-based complementary medicine

arose from the growing awareness that cytotoxic tumor

destructive therapies (e.g. chemotherapy and radiotherapy)

warrant optimization to provide a reasonable benefit for

patients suffering from carcinomas. Although the toxicity of

chemo-/radiotherapeutic regimens was ultimately increased,

demanding stem cell transplantation and other cost-

intensive support, no statistically evaluable benefit in terms

of overall survival could be observed for patients with

advanced carcinomas. These disappointing data and the

absence of therapeutic options finally resulted in the

identification of criteria other than survival to indicate

therapeutic benefit. For this reason, the remission rate was

postulated to correlate with therapeutic success, however,

biometric meta-analyses negated any such correlation.

Complementary medicine is by no means an alternative

to tumor destructive therapies, but a promising alternative.

It is the goal of evidence-based complementary oncology to

subject all potential complementary cancer treatments to

rigorous evaluation through appropriately designed clinical

trials. Neither conventional nor complementary treatment

should be spared the requirement to prove their safety and

efficacy through rigorous studies. Currently, several projects

that have emerged through the route of “complementary

and alternative medicine (CAM)” are being investigated by

scientific complementary oncology. The following

complementary approaches were evaluated, primarily using

standard methods of randomized controlled trials (RCT) or

pharmacoepidemiological cohort studies, as proposed by the

Center of Evidence-Based Medicine, University of Oxford,

U.K., e.g.:
ñ immunomodulation by standardized mistletoe extract

ñ defined antioxidant supplementation (e.g. sodium

selenite)

ñ proteolytic enzyme treatment

ñ hyperthermia

ñ nutritional advice

ñ psycho-oncologic guidance

ñ physical exercise/sports

The endpoints of those studies were based on the concept

of “patient benefit”, which means primarily an increase in

quality of life, but also an increase of relapse/metastasis-free

survival and overall survival. An overview of the most

promising complementary approaches, which were included

in the actual “Disease Management Programme Breast

Cancer”, are presented.

47
TUMOR AND NORMAL TISSUE RESPONSE TO
RADIATION THERAPY IN PATIENTS TREATED FOR
MALIGNANT GLIOMA 

M.Bignardi and A.Huscher 

Radiotherapy Department, Spedali Civili, Brescia, Italy

The most common high grade glioma is glioblastoma, which

carries a uniformly fatal prognosis with a median survival of

approximately 1 year and only sporadic long-term survival.

Prognostic factors for longer survival have been identified

among patient, tumor and treatment variables. Radiotherapy

(RT) was established as a standard postoperative treatment

by several trials showing prolonged median survival. However

cure is exceptional and treatment of unfavourable cases is to

a large extent palliative. Many unsuccessful attempts have

been made to improve the outcome of RT through

sensitizers, concomitant chemotherapy, altered fractionation,

unconventional beams, as well as dose escalation by means of

different techniques, such as brachytherapy, stereotactic RT,

3D conformal RT, intensity modulated RT. The RT standard

technique consists of 60 Gy total dose in 30 daily fractions,

delivered on a limited volume by means of non opposed non

coplanar conformal photon beams. The target volume should

include both the enhancing mass on CT (plus a 2 cm margin)

ANTICANCER RESEARCH 24: 3393-3698 (2004)

3436



and the high signal area on T2-weighted MRI. Older trials

did not show any benefit from higher doses, however the

rationale for dose escalation is strong due to the prevailingly

local pattern of failure. Dose escalation up to 90 Gy by means

of advanced RT techniques has not yet been fully evaluated.

Also, target definition through advanced imaging modalities

is still largely unexplored. While registration of

preoperative/postoperative MRI on planning CT is

recognized as a standard modality for RT planning, it is far

from being routinely used. Anyway, MRI-based planning may

also be inaccurate, as proven by tumor spread outside

conventional target volume displayed by MR spectroscopy.

Molecular biology could help in identifying prognostic

categories and in predicting radioresistance, which, for

example, has been related to EGFR up-regulation. While

allowing treatment intensification in better prognosis groups,

this will also give more confidence in selecting unfavourable

cases for palliation by hypofractionated RT schedules. Any

type of treatment intensification should face the risk of late

RT toxicity. The incidence of necrosis in normal brain tissue

is below 5% with conventional doses, but a trend to an

increase has been shown with higher doses. To keep risk of

necrosis at a minimum, the high-dose non-tumoral volume

should be limited by an accurate definition of target as well as

a selective RT technique. Late toxicity of RT can also include

impaired cognitive function, which is related to white matter

demyelinization and which has been observed in patients

treated on large volumes or whole brain RT. It is anticipated

that more advanced RT techniques will contribute to lower

the risk of impaired cognitive function.

48
ENZYMES OF REPLICATIVE FIDELITY OF DNA AS
TARGETS OF CHEMICAL CARCINOGENS 

Leon P. Bignold

Institute of Medical and Veterinary Science, Adelaide,

South Australia, SA 5001, Australia

Not all carcinogens (e.g. ethionine) react with DNA, and

many mutagens which react with DNA are not carcinogens.

No specific chemical structure of carcinogens which relate

to reactivity with DNA have been discovered. Thus 3,4-

benzypyrene and 1,2-benzypyrene both react with DNA, but

the first is a potent, and the second a weak carcinogen (1). 

Chemical carcinogens also react with proteins. DNA

polymerases are expressed in the S-phase of the cell cycle,

and their enzymic sites (synthesis, proof-reading and

mismatch-repair) are structure-sensitive. When impaired,

these sites cause, or leave uncorrected, multiple, mainly

point, mutations in a half "replication bubble" of DNA. 

That carcinogens might cause mutations by acting on

DNA polymerases was suggested in the 1970s (2) and could

be revisited by newer molecular biologic techniques (3). The

mutational pattern of mainly point mutations clustered

within the length of half a replication "bubble" might be

detectable in carcinogen-treated, cycle-synchronised cell

cultures, with restriction (endonuclease) fragment length

analysis and nucleotide sequencing of abnormal bands of

single-cell clones. If the mechanism is important to

carcinogenesis generally, then the pattern of mutation

should be caused by carcinogens and not caused by non-

carcinogenic mutagens in either in vitro or in vivo systems. 

1 Süss R, Kizel V and Scriber JD: Cancer Experiments and

Concepts. Springer-Verlag, New York, 1973.

2 Loeb LA, Springgate CF and Battula N: Errors in DNA

replication as a basis of malignant changes. Cancer Res

34: 2311-2321, 1974.

3 Bignold LP: Carcinogen-induced impairment of enzymes

for replicative fidelity of DNA and the initiation of

tumours. Carcinogenesis 25: 299-307, 2004. 

49
VON HANSEMANN, ANAPLASIA AND THE
CHROMOSOMAL AND GENETIC THEORY OF
CANCER

Leon P. Bignold1, Brian Coghlan2 and Hubertus

Jersmann3

1Institute of Medical and Veterinary Science, Adelaide;
2Centre for European Studies and General Linguistics and
3Department of Medicine, University of Adelaide, SA

5005, Australia

From the time of Hippocrates to the middle of the

nineteenth century, tumours were thought to be caused by

local imbalance of generally-distributed materials [initially

"humors", later "plastic" (growth-enhancing) substances],

possibly relating in some way to parasites or chemicals.

However, in the 1880s chromosomes were established as the

basis of the cellular hereditary material, and abnormal

mitoses were discovered in tumour cells. In the 1890s, David

Paul von Hansemann (1858-1920), then an Assistent to

Virchow, suggested that tumours form because alterations of

chromosomes or smaller units (Plasmen) of genetic material

are caused in normal cells by abnormal mitoses (1). He

described a model to explain how hyperchromatism

(hyperploidy) of nuclei occurs together with both "autonomy"

and loss of specialisation by tumour cells [this linkage he

called either "undifferentiation" (Entdifferenzirung) or

"anaplasia"]. For purposes of histopathologic diagnosis, he

graded "undifferentiation"/ "anaplasia" as "strongly",

"moderately" and "weakly" (2). 

Von Hansemann's system of grading tumours has been

used by histopathologists ever since, but his theory of

tumour formation involving abnormal chromosomes and
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Plasmen was completely rejected at the time and has since

been forgotten. Only in the last 30 or so years has the

importance of chromosomal and genetic abnormalities to

tumour formation, as was pioneered by von Hansemann,

been widely recognised.

1 Von Hansemann D: Studien über die Spezificität, den

Altruismus und die Anaplasie der Zellen mit besonderer

Berücksichtigung der Geschwülste. Studies of the

Specificity, Altruism and Anaplasia of Cells with Special

Reference to Tumours. A. Hirschwald, Berlin, 1893. 

2 Von Hansemann D: Die mikroskopische Diagnose der

bösartigen Geschwülste. The Microscopic Diagnosis of

Malignant Tumours. A. Hirschwald, Berlin, 1st edn 1897,

2nd edn, 1902.
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ANGIOGENESIS-INDEPENDENT GROWTH
MEDIATED BY CANCER STEM CELLS
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A highly infiltrative cancer stem cell phenotype was

established by xenotransplantation of human brain

tumors in immuno-deficient nude rats. These tumors

coopted the host vasculature and presented as an

aggressive disease without signs of angiogenesis. The

malignant cells expressed neural stem cell markers and

showed a migratory behavior similar to normal human

neural stem cells. The cells showed self-renewal capacity

and gave rise to tumors in vivo. Serial animal passages

gradually transformed the stem cell tumors into an

angiogenesis-dependent phenotype. This process was

characterized by a reduction in stem cell markers. Pro-

invasive genes were up-regulated and angiogenesis

signaling genes were down-regulated in the stem cell

tumors. In contrast, pro-invasive genes were down-

regulated in the angiogenesis-dependent tumors, derived

from the stem cell tumors. The described angiogenesis-

independent tumor growth and the uncoupling of

invasion and angiogenesis, represented by the cancer

stem cells and the cells derived from them respectively,

points at two completely independent mechanisms that

drive tumor progression. The present work underlines the

need for developing therapies that specifically target the

cancer stem cell pools in tumors.

51
OPERATION AFTER PREOPERATIVE SYSTEMIC
THERAPY FOR BREAST CANCER

J.U. Blohmer

Berlin, Germany

As a Member of the International Expert Panel on the

Use of Primary (Preoperative) Systemic Treatment of

Operable Breast Cancer I would like to present our

recommendations (Kaufmann et al, published in Journal of

Clinical Oncology 21: 2600-2608, 2003) 

The aim of surgery with or without primary systemic

therapy is to obtain clear margins of at least 1 mm at

pathology examination; tumor-free margins after the use

of primary systemic therapy should be ≥ 1mm. It is

assumed that defined tumor-free margins will result in a

higher breast conservation rate. No compromise should be

made in surgical margins to obtain a better cosmetic result. 

Again, no significant difference has been found

between primary systemic therapy and adjuvant systemic

therapy in 8-year local recurrence rates of breast cancer

(randomized trials). Patients diagnosed before the age of

40 and those with larger tumors, high rates of tumor

proliferation, or close or non-free surgical margins are at

higher risk for ipsilateral tumor recurrence after breast-

conserving surgery. This may be due to the aggressive

characteristics of the primary tumor, to suboptimal

surgery, or to the increased difficulty a surgeon may have

when estimating tumor area after multifocal tumor

shrinkage induced by primary systemic therapy occurs. For

these women, an increased rate of second surgical

procedures has been reported. Patients should be

informed about this possible disadvantage before deciding

for or against the use of primary systemic therapy. 

The same results were also presented by the German GBG-

and AGO-studies on primary systemic therapy. The rate of re-

excisions and secondary mastectomy was about 20%.
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CONTRIBUTION OF ADULT BONE MARROW-
DERIVED CELLS TO TUMOUR ANGIOGENESIS

Catherine Boisson-Vidal

Unité INSERM U428, Faculté des Sciences

Pharmaceutiques et Biologiques, 4 avenue de

l’Observatoire, 75270 Paris cedex 06, France

Most tumours growth requires a blood vessels supply. Until

ten years ago, it was generally accepted that vascularization

of solid tumours occurred exclusively through the extension

of mature existing blood vessels and their associated

vascular endothelium (1). Growing evidence now suggests

that endothelial progenitor cells recruited from bone

marrow also contribute to angiogenesis, at least in several

tumours (2-4). To date, mobilization, homing and

incorporation during new blood vessel formation of these

cells, as well as their interaction with tumour endothelium,

remain poorly defined. Current models inferred that

endothelial progenitor cells amplify vessel density by

increasing the number of endothelial cells available to

create new vessels. Data from two studies, however,

challenge that incorporation has any significant effect on

vessel density and tumour size (5,6).

In this paper, the molecular and cellular mechanisms

underlying these processes, from the release of the

endothelial progenitor cells from the marrow in response to

different stimuli (cytokines, growth factors, hypoxia…) to

their final incorporation into functional tumour

microvasculature, are described. 

1 Folkman J: Sci Am 234: 1976.

2 Asahara T et al: Circ Res 85: 1999.

3 Lyden D et al: Nat Med 7: 2001.

4 Reyes M et al: J Clin Invest 109: 2002.

5 Machein MR et al: Brain Pathol 13: 2003.

6 Vajkoczy P et al: J Exp Med 197: 2003.

53
NEUROENDOCRINE DIFFERENTIATION IN
CONVENTIONAL PROSTATE CANCER:
PATHOLOGICAL FEATURES AND CLINICAL
SIGNIFICANCE

E. Bollito

Division of Pathological Anatomy, San Luigi Gonzaga

Hospital, University of Turin, Regione Gonzole 10 I-10043

Orbassano (TO), Italia

Small cell neuroendrocrine (NE) carcinoma occurs very

rarely. On the contrary, many acinar (conventional) prostate

carcinomas show different degrees of NE differentiation.

This fact is probably related to the origin of the prostate

cancer from a stem cell included in the basal compartment.

Although the concept of NE differentiation in conventional

prostate carcinoma is very well recognized, its clinical

significance is still debated. Moreover, the relationship

between the expression of the NE phenotype and

parameters usually evaluated in prostate cancer, such as

Gleason's score, PSA and clinical stage, is controversial.

The detection of NE markers in blood and in tissue samples

can be helpful to study the impact of NE differentiation on

clinical behaviour. We observed a meaningful correlation

(p<0.01) between the immunohistochemical expression of

Chromogranin-A (CgA) in tissue sections and the value of the

plasmatic CgA. Evaluating both circulating and tissue CgA, we

found different percentages of positivity in organ-confined,

locally-advanced and metastatic disease. 

A statistically significant correlation was observed

between these data, Gleason's score and clinical stage, but

not with serum PSA levels. The high frequency of NE-

differentiation in patients with hormonal-refractory disease

suggests a role of hormono-therapy in the development of

this phenomenon.

An attractive hypothesis is that neuro-secretory products,

including bombesin, serotonin PTH-rp, calcitonin and

calcitonin-related peptides, induce proliferation of adjacent

exocrine cells (even inhibited by hormono-therapy) by a

paracrine mechanism. Vice versa, NE differentiation seems

to have no clinical significance in patients submitted to

radical prostatectomy.

54
COST ANALYSIS OF TREATMENT AND SCREENING
OF BREAST AND CERVICAL CANCER IN HUNGARY

Imre Boncz1,2, Andor Sebestyén1,3 and István Ember1

1Department of Public Health, Faculty of Medicine,

University of Pécs, 7624 Pécs, Szigeti út 12.;
2Department of Health Policy and Coordination, National

Health Insurance Fund, Budapest;
3County Baranya Health Insurance Fund, Pécs, Hungary

Two nation-wide organized cancer screening programmes

have started in Hungary (breast: December 2001, cervix:

September 2003). Aim: On the one hand, to assess and

compare the cost of organized screening programmes and

the treatment of breast and cervical cancer and, on the

other hand, to calculate the cost-effectiveness of breast and

cervical cancer screening. Materials and Methods: The data

derived from the financial database of the National Health

Insurance Fund of Hungary from 2001. The cost of

treatment included the cost of out-patient care, subsidized

medicines and incapacity to work. The expected benefits of

the screening programmes were modelled for a 10-year

interval. Results: The cost of treatment of breast cancer was

Abstracts of the 7th International Conference of Anticancer Research, 25-30 October 2004, Corfu, Greece

3439



around 8.6 billion Hungarian forint (29.9 million USD, 33.4

million EURO) in 2001, while the estimated annual direct

cost of the nation-wide organized breast cancer screening

programme was 1.68 billion Hungarian forint (5.8 million

USD, 6.5 million EURO). The cost of treatment of cervical

cancer was around 1 billion Hungarian forint (3.6 million

USD, 4.1 million EURO) in 2001, while the expected

annual direct cost of the nation-wide organized cancer

cervical screening programme was 1.3 billion Hungarian

forint (4.5 million USD, 5.0 million EURO). The cost of

one life-year saved during breast cancer screening, varied

between 271,000 forint (946 USD, 1,057 EUR) and 847,000

forint (2,955 USD, 3,299 EUR). In cervical cancer

screening, the cost of one life-year gained varied between

0.7 million Hungarian forint (2,513 USD, 2,805 EURO) and

1.5 million Hungarian forint (5,134 USD, 5,732 EURO).

Conclusion: The implementation of organized breast and

cervical cancer screening programmes has led to cost

savings in Hungary. The cost-effectiveness of breast and

cervical cancer screening is acceptable for the National

Health Insurance Fund.

55
FIRST RESULTS OF THE HUNGARIAN NATION-
WIDE ORGANIZED BREAST CANCER SCREENING
PROGRAM

Imre Boncz1,2, Andor Sebestyén1,3, Gábor Hoffer2 and

István Ember1

1Department of Public Health, Faculty of Medicine,

University of Pécs, 7624 Pécs, Szigeti út 12.;
2Department of Health Policy and Coordination, National

Health Insurance Fund, Budapest;
3County Baranya Health Insurance Fund, Pécs, Hungary

The Hungarian nation-wide breast cancer screening

programme was started in December 2001. Women aged

between 45-65 were invited by a personal letter, to visit the

mammography centre. Aim: The aim of the study was to

give an overview of the results from the first year (2002) of

the Hungarian nation-wide organized breast cancer

screening program. Materials and Methods: The data derive

from the financial database of the National Health

Insurance Fund (NHIF). The analysis included women who

had mammography screening in 2002 and until April 2003.

We analysed the call and recall rates, surgical, chemo- and

radiotherapy from the point of view of the National Health

Insurance Fund. Results: Within the organized breast cancer

screening programme, 315,212 women had mammography

screening in 2002 (43% acceptance or screening rate).

Approximately 23,249 cases (7.4% of screened women) had

further examination after recall. The time between the

mammography screening and the recall examination

(ultrasound of breast) varied between 7 and 30 days, with a

median value of 26 days. 2,538 patients (0.8% of screened

women) had some kind of surgical operation. 1,342 patients

had subtotal mastectomy, 528 had total mastectomy, 477

had operation because of non-malignant causes and 191 had

other operation. 1,364 women had radiotherapy while 906

had chemotherapy. The time between the mammography

screening and the operation was between 43 and 47 days in

case of subtotal mastectomy and between 50 and 53 days in

case of total mastectomy. Conclusion: The database of the

NHIF provided a basis for the monitoring of the breast

cancer program. We realized a wide range in the average

time between mammography screening and further

diagnostic and therapeutic procedures. This should be

reduced by the implementation of professional guidelines

into daily practice.

56
A PICTURE OF CAM FOR CANCER IN SPAIN

N. Borràs1 and I. Rihuete2

1Institute of Hematology and Oncology, Hospital Clinic,

Villarroel 170, 08037 Barcelona; 2Oncology Unit, Hospital

Universitario de Salamanca, Paseo de San Vicente 58,

37007 Salamanca, Spain

The use of Complementary and Alternative Medicine

(CAM) in cancer derives from the interaction of multiple

factors and differs greatly between countries. Culture,

legislation, availabiltity of products and practitioners may

modulate demands, recommendations and use. To evaluate

the current evidence supporting or disputing the use of

CAM in patients with cancer is difficult, since no guidelines

exist. Often, literature reviews are unavailable and language

barriers prevent the practice and dissemination of results.

Additionally, new resources are needed to gather

information. Aim: To determine use, attitude and

knowledge on CAM-cancer related issues in Spain. Materials
and Methods: 1) We performed a systematic literature

search for published articles on CAM cancer topics in

Spain. 2) We investigated what aspects of CAM cancer are

regulated by law, how the media deals with that subject and

what web products are available. 3) We conducted

individual interviews amongst health providers in two

particular settings of practice (physicians, pharmacists,

palliative care team, nurses and homeopathy practitioners).

4) We carried out a pilot study with eighty-two cancer

patients medically treated in an oncology setting in

Salamanca (Spain) in order to explore the CAM utilization.

Results: 1) We have been able to find seven articles written

in Spain. 2) Health authorities are aware of the growing

need to regulate this area. A law to control CAM has been

proposed. Health-related post-graduate courses on
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unconventional therapies exist. The media mainly stresses

the negative aspects of CAM and web pages focus mostly on

advertising and cancer protection advice. 3) Health

professionals rely on foreign information when answering

questions related to the use of CAM for cancer. 4) Eighty

cancer patients completed the questionnaire, 39% had

information on CAM and 28% were using complementary

therapies. Conclusion: A sense of poor scientific activity

regarding CAM for cancer has been detected. In Spain,

there is a lack of valid information about the use of CAM

for cancer and no guidelines or regulatory laws exist.

However, the patients’ utilization rate of CAM for cancer

in Spain is around 25%.

57
OPTICAL BIOPSY FOR AN ASSISTED
INTRAOPERATIVE DELINEATION OF TUMOR
RESECTION MARGINS

G. Bottiroli, A.C. Croce, R. Nano and E. Benericetti

1Department of Histochemistry and Cytometry, IGM-

CNR, Pavia;
2Department of Animal Biology, University, Pavia;
3Department of Neurosurgery, Hospital, Parma, Italy

Spectrofluorometric techniques are currently receiving much

attention for the development of a non-invasive, real-time

approach in tumor diagnosis. Both naturally-occurring

(autofluorescence) and induced fluorescence are considered.

Autofluorescence-based techniques exploit the fact that most

biological components – involved both in functional and

metabolic processes (coenzymes, flavins, lipopigments,

porphyrins) and in histological tissue organization

(constitutive proteins) – act as fluorophores giving rise to a

fluorescence emission that covers the visible range upon

excitation in the UV-blue spectral region. The potential of

autofluorescence to distinguish tumor from normal tissues was

investigated with a view to a real-time diagnostic application

in neurosurgery to delineate glioblastoma resection margins.

The autofluorescence properties of non-neoplastic and

neoplastic tissues were analyzed on tissue sections and

homogenates by means of a microspectrofluorometer, and

directly on patients affected by glioblastoma multiforme,

during surgical operation, with a fiber-optic probe. Scan-

microspectrofluorometric analysis on tissue sections evidenced

a reduction of the emission intensity and a broadening of the

main emission band, along with a red-shift of the peak

position, from peritumoral non-neoplastic to neoplastic

tissues. Differences in both spectral shape and signal

amplitude were found in patients when the glioblastoma

lesion autofluorescence was compared to those of cortex and

white matter taken as healthy tissues. Both biochemical

composition and histological organization contribute to

modify the autofluorescence emission of neoplastic with

respect to non-neoplastic brain tissues.

Induced-fluorescence based techniques exploit the fact

that neoplastic lesions take up certain exogenous

fluorescent molecules preferentially with respect to

surrounding normal tissues and can be targeted upon

exposure to suitable excitation light. Most exogenous

fluorophores currently being evaluated as contrast agents

for cancer detection include photosensitizers, developed

originally for photodynamic therapy (PDT). These include

porphyrin, hypericin and phthalocyanine derivatives.

Presently, systemic administration of porphyrin precursor 5-

aminolevulinic acid (5-ALA) is considered to provide the

best perspectives.

58
PROGNOSTIC FACTORS OF CERVICAL
CARCINOMA: THE ROLE OF ADHESION
MOLECULE CD44v6 

J. Bouda1, L. Boudova2, O. Hes2, M. Havir1, C. Tempfer3,

P. Kohlberger4, T. Svoboda5, Z. Rokyta1 and P. Speiser6

1Department of Obstetrics and Gynecology and
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Treatment individualization based on prognostic factors

belongs to important trends of the care of cervical

carcinoma patients. One of the recently studied factors, the

adhesion molecule CD44v6, has been described as an

independent prognostic factor in early stage cervical

carcinoma. The aim of our study was to clarify whether

CD44v6 evaluation can serve as a prognostic factor in

patients with FIGO IB cervical carcinoma.

We performed a retrospective study on 178 FIGO IB

(142 IB N0, 36 IB N1) radically operated cervical carcinoma

patients. The expression of CD44v6 was investigated by

immunohistochemistry (IHC) independently at two

institutions. The prognostic significance of established

prognostic factors and CD44v6 expression was analyzed by

univariate and multivariate analyses. Two different IHC

scoring systems, several cut-off levels for CD44v6 positivity,

and several statistical methods for IHC results evaluation

were used.
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In a univariate analysis, the most significant prognostic

factor for overall survival (OS) was lymph node status -

(p<0.001) followed by tumor volume, LVSI, GOG score

(p<0.01), and a deep stromal invasion (p=0.06). We found a

strong correlation between CD44v6 expression and squamous

cell carcinoma (SCC) (SCC vs. adenocarcinoma - p<0.001)

and between CD44v6 expression and deep stromal invasion,

LVSI, and GOG score (p<0.05). The CD44v6 expression was

not a statistically significant prognostic factor for OS in a

univariate analysis (p=0.39 Vienna; p=0.54 Freiburg). In a

multivariate analysis, the most significant prognostic factor

for OS was lymph node status (p=0.002), followed by tumor

diameter, and LVSI (p<0.05). CD44v6 expression was not a

statistically significant prognostic factor for OS or disease-

free interval (DFI) independent of the scoring method used.

In conclusion, we demonstrate that CD44v6 expression is

associated with LVSI, deep stromal invasion, and SCC, but

it has no prognostic influence on OS and DFI in a

population of 178 women with FIGO IB cervical carcinoma.

59
MEDICAL OPTIONS IN PROSTATE CANCER
MANAGEMENT

S. Bracarda, C. Caserta and M. Tonato

Division of Medical Oncology, Monteluce Hospital,

Perugia, Italy

The treatment of choice for advanced or inoperable

prostate cancer, one of the leading causes of death for

cancer in the male, is androgen ablation, which can be

achieved by surgical or medical castration (respectively

orchidectomy or luteinizing-hormone releasing-hormone

analogues) and is active in about 85% of patients. 

Unfortunately, despite this initially elevated tumour

response, all patients progress to an androgen-independent

status within 12-18 months. A possible survival advantage

achievable by adding a peripheral anti-androgen to medical

or surgical castration (maximum androgen blockade or

MAB) was recently refuted in a published meta-analysis on

8275 men, by the Prostate Cancer Trialist Group (The

Lancet, 2000). Data of steroidal vs non-steroidal anti-

androgens are, however, under revaluation.

Anti-androgen monotherapy was recently approved as an

active option for patients with locally-advanced non-

metastatic disease; the possible advantage awaited from this

approach are a significant reduction in treatment-related

side-effects (hot-flushes, fatigue, loss of libido, impotence,

osteoporosis). Similar advantages, and possibly an increased

survival also, are awaited in metastatic disease following

Intermittent Androgen Suppression phase III trials.

Patients who have progressed to an androgen-

independent status are candidates for second-line hormonal

manipulations with several agents such as anti-androgen

(withdrawal in patients submitted to MAB or addition in

cases submitted to LH-RH analogues alone), ketoconazole

or others. The overall response rate with secondary

hormonal therapy ranged between 20% and 80%.

Nevertheless, the response is usually short-lived, ranging

from between 2 and 6 months, and not related to improved

survival. Therefore, all eligible hormone-refractory cases

(HRPC) have to be subsequently evaluated for possible

chemotherapy options or best supportive care.

The prognosis of patients with HRPC is extremely poor,

with a median survival of about 6-18 months. In recent

years, various chemotherapy agents (estramustine

phosphate, etoposide, vinblastine, vinorelbine,

cyclophosphamide, paclitaxel, carboplatin) have been tested,

alone or in combination, in HRPC with some evidence of

activity in terms of bone pain palliation and PSA decline,

and a significant toxicity, mainly haematological. To date,

the mitoxantrone plus prednisone regimen has been

recognized, in the United States and Canada, as the

reference treatment in metastatic HRPC, even if no survival

advantage has been shown with this treatment. In the 2004

ASCO Meeting, however, the final data from the two largest

randomised trials in HRPC treatment (TAX-327, 1,006

cases and SWOG 99-16, 770 cases) were presented and, for

the first time in these patients a survival advantage was

achieved. Patients were treated with Docetaxel plus

prednisone (TAX-327) or estramustine phosphate (SWOG)

vs Mitoxantrone and prednisone. The survival advantage

was about 3 months in both trials. On the basis of these

results, the U.S. Food and Drug Administration (FDA)

approved Taxotere® (docetaxel) in combination with

prednisone for use in metastatic prostate cancer patients

with HRPC. Docetaxel will probably become the reference

drug for chemotherapy in metastatic HRPC. 

60
NATURAL PRODUCTS INTERFERING WITH THE
HOST-CANCER INTERACTION

Marc E. Bracke1, Barbara W. Vanhoecke2, Anicée De

Beyter1, Denis De Keukeleire3 Virinder S. Parmar4 and

Herman T. Depypere2

1Laboratory of Experimental Cancerology and
2Department of Gynaecological Oncology, University

Hospital, University of Gent, Gent; 3Laboratory of

Pharmacognosy and Phytochemistry, Faculty of
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Belgium; 4Bioorganic Laboratory, Department of

Chemistry, University of Delhi, India

Tumors are micro-ecosystems composed of genetically

unstable cancer cells and generally stable host components
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(fibroblasts, leukocytes, platelets, macrophages, dendritic

cells and extracellular matrix). Invasion is the result of

molecular cross-talks between cancer and host elements,

and these interactions govern cell activities such as cell-cell

adhesion, extracellular proteolysis and directional cell

motility. The micro-ecosystem opens an avenue to multiple

new targets for anti-invasive compounds, particularly to

targets in the genetically stable host compartment. Natural

products present in the diet or in food supplements were

screened for their possible interference with the molecular

cross-talk between cancer and host. An assay for invasion in

organ culture was used to test the effect of candidate

natural products: fragments of living embryonic chick heart

were confronted with aggregates of invasive cancer cells in

suspension culture. Invasion was evaluated histologically by

the progressive occupation and destruction of the heart

tissue fragment by the cancer cells, and the effect of many

hundreds of natural products added to the culture medium

was tested. Four screening programs have revealed some

potential anti-invasive compounds. First, (+)-catechin,

extractable from Gambir catechu Roxb., inhibits invasion,

because it binds to laminin, a component of the extracellular

matrix of the host tissue, and renders this matrix resistant

to proteolytic breakdown by the cancer cells. Second,

tangeretin, a methoxyflavone from the peel oil of citrus

products, blocks invasion, presumably because it up-

regulates the function of the E-cadherin/catenin complex,

which is known as a potent invasion suppressor. At the

molecular level, tangeretin interferes with the mitogen-

activated protein kinase (MAPK) pathway by preventing

MAPK phosphorylation. This pathway is involved in

cadherin activity, but also in natural killer immune

surveillance, so application in vivo should be considered

with caution. Third, two hops compounds, 8-prenyl

naringenin (8PN, hopein) and xanthohumol, increased E-

cadherin-mediated cell-cell adhesion between cancer cells,

and are potentially interesting as anti-invasive agents.

Xanthohumol is particularly interesting, because it

interferes with the MAPK pathway and induces apoptosis

and autophagy in the cancer cells selectively but not in the

host cells. Fourth, a systematic search for anti-invasive

compounds within the frame of an indo-belgian

collaboration, showed interesting results for the following

molecules: 3,7-dimethoxyflavone, prenylated chalcones,

flavanones, a pyrazole derivative, an isaxolylcoumarin and a

prenylated desoxybenzoin. These compounds exerted anti-

invasive effects at concentrations of 1 ÌM or lower. In

conclusion, natural products can have different action

targets in the micro-ecosystem of tumors, and can influence

invasion, which is still the major determinant of malignancy

in oncology.

Part of this work was supported by the Department of

Citrus of the State of Florida, U.S.A.
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MUC-1 (EMA, CD227, CA15-3) is a transmembrane mucin

which contains both a heavily glycosylated extracellular

domain and a highly conserved cytoplasmic domain, and

represents one of the counter-receptors for the cell adhesion

molecule ICAM-1. MUC-1 is expressed over the entire

surface of transformed epithelial cells, displaying an altered

pattern of glycosylation and it was found to be associated with

several epithelial tumors like ovarian, breast and cervical

cancers. The tumor-associated glycoform of the mucin is

known to expose multiple peptide epitopes which make

MUC-1 a promising tumor antigen with diagnostic as well as

therapeutic potential in the treatment of cancer. Adjuvant

mAb-mediated immunotherapy may provide an effective

method to prevent or reduce the spread of tumor cells.

Complement (C)-activating mAb directed to specific tumor-

associated antigens (TAA) such as MUC-1 should be used in

immunotherapeutical trials. Both normal and tumor cells are

usually resistant to C-mediated lysis, being protected from

autologous C by membrane complement regulatory proteins

(CRP) such as CD59 (protectin), CD55 (decay-accelerating

factor) and CD46 (membrane cofactor protein). 

The present study focused on flow cytometry analysis of

the membrane expression of MUC-1, ICAM-1 and CRP

associated with breast tumor cells isolated from patients, and

compared to their expression associated with SK-BR-3 and

MCF-7 breast adenocarcinoma cell lines. Potential

modulation of both MUC-1 and CRP expression, induced by

different stimuli like cytokines, PMA and oncolitical

treatment (doxorubicin, 5-fluorouracil and taxol), was also

studied. In addition, we determined, by flow cytometry, the

cell cycle phases and apoptosis of breast tumor cells under

study and, by immunoassays, the levels of expression of the

soluble forms of MUC-1, ICAM-1 and CRP in patients’ sera

or cell culture supernatants. Functional studies were

performed by using C-activating mAbs developed against

MUC-1, in the absence or presence of anti-CD59, anti-CD55

or anti-CD46 mAbs. When a combination of anti-MUC-1

and anti-CRP mAb was used, we observed significant

increases of C-lysis and the percentages of lysis correlated

with levels of membrane expression of C-regulatory proteins

in breast tumor cells, previously detected by flow cytometry. 
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Recent studies consider mucins and cell adhesion

molecules to be potential immunotherapeutical targets.

Tumor cells often overexpress one or more membrane CRP,

indicating an important role in tumor evasion. Our studies

indicated that the levels of expression of membrane-

associated CRP could influence the effectiveness of

immunotherapeutical strategies using mAbs directed to

MUC-1. But this effect might be increased if the resistance

of cells is diminished by using anti-CRP mAb. 

62
EXPRESSION OF ‚1 INTEGRINS, CELL
PROLIFERATION AND CELL MIGRATION OF
RENAL CANCER CELLS ARE REGULATED BY
DIFFERENT PKC ISOFORMS 

Walburgis Brenner1, Justine Gudejko-Thiel1, Frank

Benzing1, Isabelle Greber1, Barbara Seliger2 and Joachim

W. Thüroff1

1Department of Urology, University of Mainz; 2Institute of

Medical Immunology,University of Halle, Germany

Integrins are involved in many cellular processes including

cell adhesion, growth and progression of malignant diseases.

For instance, migration and proliferation have been

reported to be regulated by, among others, ‚1 integrins.

Physiological functions of integrins are associated with

protein kinase C (PKC). We investigated the influence of

PKC isoforms on integrin expression and the possible

consequences on proliferation and cell migration. Materials
and Methods: In the human renal carcinoma cell line CCF-

RC1, expression of the PKC isoforms ·, ‚I, ‚II, Á, ‰, Â, Ë,

ı, Í, Ï and Ì was determined and compared to the

expression of these PKC isoforms in tissue specimens of

renal tumor and normal renal tissue. Expression of ‚1, ‚2

and ‚3 integrins was investigated after treatment of the cells

with the PKC inhibitors RO31-8220, GF109203X and

GÖ6976 for 16 h by flow cytometry. Proliferation was

determined by the BrdU incorporation. Additionally,

migration of CCF-RC1 cells was quantified after treatment

of the cells with the PKC inhibitors RO31-8220,

GF109203X, GÖ6976 and Rottlerin using a

microchemotaxis chamber. Results: All PKC isoforms were

expressed in the renal carcinoma cell line CCF-RC1, renal

tumor specimens and normal renal tissue with the exception

of PKCÏ and ı. The PKC inhibitor RO reduced ‚1 integrin

expression by 92% and inhibited proliferation by 42% of the

value in untreated cells. In contrast, cell migration was not

influenced by RO31-8220, but treatment with GF109203X

or Rottlerin resulted in a reduced migration of 31% or 75%,

respectively. GF109203X and GÖ6976 reduced ‚1 integrin

expression by approximately 50% of untreated cells. ‚2 and

‚3 integrins were only slightly affected by RO31-8220,

GF109203X and GÖ6976. Conclusion: The largest influence

on ‚1 integrin expression was obtained by the PKC inhibitor

RO31-8220. The only PKC isoform which is inhibited by

RO31-8220, but not by GF109203X or GÖ6976, is PKCÂ.

Thus, PKCÂ seems to regulate the expression level of ‚1

integrins on the cell surface of renal carcinoma cells. Down-

regulation of ‚1 integrins by RO was associated with

reduced proliferation but did not influence migration. In

contrast, migration was reduced by the PKC‰ specific

inhibitor Rottlerin. These findings suggest different

mechanisms in regulation of ‚1 integrin expression and cell

migration in renal cancer cells, which may become

important for treatment of renal cell carcinoma.

63
TARGETED KNOCKDOWN OF THE RNA-BINDING
PROTEIN CRD-BP PROMOTES CELL
PROLIFERATION VIA AN IGF-II-DEPENDENT
PATHWAY

Baisong Liao1, Meera Patel1, Yan Hu1, Sandy Charles1,

David J. Herrick2 and Gary Brewer1

1Department of Molecular Genetics, Microbiology, and

Immunology, Robert Wood Johnson Medical School,

University of Medicine and Dentistry of New Jersey, 675

Hoes Lane, Piscataway, NJ 08854;
2Department of Dermatology and Cutaneous Biology,

Thomas Jefferson University, 233 South 10th Street,

Philadelphia, PA 19107, U.S.A.

Posttranscriptional regulation of the c-myc proto-oncogene

affects the levels and timing of c-Myc protein expression in

mammalian cells. The levels of c-Myc protein, a

transcription factor, establish a balance between

proliferation, differentiation, and apoptosis. The c-myc
mRNA coding region determinant-binding protein (CRD-

BP) was first identified as a masking protein that stabilizes

c-myc mRNA in a cell-free mRNA degradation system.

Thus, CRD-BP is thought to promote cell proliferation by

maintaining c-Myc protein at critical levels. CRD-BP also

appears to be an oncofetal protein, based upon its

expression during mammalian development and in some

tumors. Using K562 leukemia cells as a model, we examined

CRD-BP function in cells. CRD-BP gene silencing by RNA

interference significantly promoted proliferation, indicating

an inhibitory effect of CRD-BP on proliferation.

Unexpectedly, CRD-BP knockdown had no discernable

effect on c-myc mRNA levels. CRD-BP is also known as

insulin-like growth factor II (IGF-II) mRNA-binding

protein-1 (IMP-1). It has been reported to repress

translation of a luciferase reporter mRNA containing an

IGF-II 5’-untranslated region known as leader 3, but not

one containing IGF-II leader 4. CRD-BP knockdown
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markedly increased IGF-II mRNA and protein levels, but

did not alter translation of luciferase reporter mRNAs

containing 5’-untranslated regions consisting of either IGF-

II leader 3 or leader 4. Addition of antibody against IGF-II

to cell cultures inhibited the proliferative effect of CRD-BP

knockdown, suggesting that regulation of IGF-II gene

expression, rather than c-myc mRNA levels, mediates the

proliferative effect of CRD-BP knockdown. Thus, we have

identified a novel function for CRD-BP in cell proliferation,

involving a possible IGF-II-dependent mechanism that

appears independent of its ability to serve as a c-myc mRNA

masking protein.

64
INTERACTION OF 1·,25-DIHYDROXYVITAMIN D3

AND INTERLEUKIN-6 ON CONTROL OF HUMAN
COLON CARCINOMA CELL GROWTH

Wolfgang Brozek, Giovanna Bises, Thomas Girsch, Heide

S. Cross, Hans E. Kaiser and Meinrad Peterlik

Department of Pathophysiology, Medical University of

Vienna, Waehringer Guertel 18-20, A-1090 Vienna, Austria

The usefulness of the steroid hormone 1·,25-

dihydroxyvitamin D3 (1,25-(OH)2D3) as an anti-mitogen

may be curtailed by its potential to induce the release of

interleukin-6 (IL-6) from tumor-infiltrating lymphocytes and

possibly also from carcinoma cells. IL-6 has been implicated

also in autocrine/paracrine growth stimulation of various

solid tumors. However, with respect to colorectal cancer, a

relation between IL-6 expression in cancerous lesions and

tumor growth has never been established.

Using RT- PCR, we studied mRNA expression of IL-6 and

of the IL-6 receptor complex in human colon cancers of

different grades. In human colon carcinoma primary cell

clones, COGA-1A and COGA-13, and in the Caco-2 cell line,

we evaluated 1,25-(OH)2D3-induced IL-6 production, as well

as cellular growth in response to rhIL-6 (0.01-100 ng/ml). 

IL-6 expression in human colorectal cancer tissue rises

with tumor progression and is thus abundant in moderate to

poorly-differentiated carcinomas. 1,25-(OH)2D3 (10-10-10-7 M)

stimulated the release of IL-6 up to 20-fold in COGA-1A

cultures, but had no effect on COGA-13 and Caco-2 cells.

Although all cell clones studied expressed the IL-6R complex,

only in rather differentiated Caco-2 cells exogenous rhIL-6,

induced a significant increase in cell proliferation (at and

above 1.0 ng/ml). Inhibitors of MAPK and PI3K pathways

suggest involvement of p38 and ERK1/2 in IL-6-mediated

proliferation, whereas no evidence for participation of PI3K

was found. 1,25-(OH)2D3 (10-8 M) significantly counteracted

IL-6-induced proliferation. 

In conclusion, our data provide evidence that 1,25-

(OH)2D3 is a potent stimulator of IL-6 release from colon

carcinoma cells derived from rather undifferentiated

cancerous lesions. However, stimulation of cellular

proliferation by IL-6 is observed selectively in differentiated

cancer cells, a cell population which is also sensitive to 1,25-

(OH)2D3 action. Thus, it is entirely possible that the anti-

mitogenic effect of the steroid hormone can still override

the proliferative action of IL-6.

65
RADIUM REVISITED: CLINICAL EXPERIENCES
WITH A NOVEL ALPHA-EMITTING BONE-SEEKING
RADIOPHARMACEUTICAL IN PATIENTS WITH
SKELETAL METASTASES FROM PROSTATE AND
BREAST CANCER

S. Nilsson1, R.H.Larsen2 and Ø.S. Bruland3

1Karolinska Hospital, Stockholm, Sweden; 2Algeta Inc.,

Oslo; 3The Norwegian Radium Hospital, Oslo, Norway

The bone seeking alpha particle emitting radionuclide

radium-223 (t1/2=11.4 days) is under development as a novel

treatment of skeletal metastases. Preclinical studies in a

human breast cancer model of skeletal metastasis in nude

rats have shown significant therapeutic effects. Thirty-one

patients (21 prostate cancer and 10 breast cancer patients)

have been enrolled in two dose escalating phase I trials -

either with single doses from 37 kBq/kg up to 200 kBq/kg

b.w., or a repeated dosing study of 40 kBq/kg b.w. X 5

(Q3W), or 100 kBq/kg b.w. X 2 (Q6W). Dose-limiting

hemotoxicity was not observed in the dose escalating part of

the study. Mild reversible myelosuppression occurred, with

nadir 2-3 weeks after injection and recovery during the

follow-up period. For thrombocytes, even at the two highest

dose levels, only grade 1 toxicity was observed. Neutropenia

of maximum grade 3 occurred in 2 of the 25 patients. No

additional myelosuppression upon repeated dosing has been

observed. Quality of life was evaluated using EORTC-QLQ

C30 questionnaire at baseline and at 1, 4 and 8 weeks after

injection, respectively. Several patients reported pain

palliation. Pain relief, defined as a change in pain score

>10, was observed in more than 50% of the patients, for all

time points. Furthermore, a more than 50% decline in total

serum ALP from baseline was observed among patients with

elevated pre-treatment values. Total serum ALP is accepted

as a prognostic marker of metastatic prostate cancer.

Radium-223 was rapidly cleared from blood; after 24 hours

the blood activity level was below 1% of the initial level for

all dose groups. In all those six patients were gamma-

camera scintigraphy was performed, accumulation of

radium-223 in skeletal lesions in accordance with 99mTc-

MDP was seen. Conclusion: The alpha particle emitter

radium-223 was well tolerated by patients with skeletal

metastases. Surprisingly, low hematological toxicity was
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observed at potentially therapeutic doses. For all patients

there was a decline in total serum ALP. Several patients

reported pain palliation. Two different phase II studies have

been initiated to further explore the efficacy of radium-223

as a targeted internal radioisotope treatment of prostate

cancer patients. 

66
OVERVIEW ON THE PHARMACOLOGICAL EFFECTS
OF VISCUM ALBUM L. IN COMPLEMENTARY
CANCER TREATMENT

Arndt Büssing

Krebsforschung Herdecke, Department of Applied

Immunology, Herdecke Communal Hospital, and

Department of Medical Theory and Complementary

Medicine, University Witten/Herdecke, Germany

In Europe, commercially available Viscum album L. extracts

(VA-E) such as HelixorR or IscadorR have been used in

complementary cancer therapy for several years. Recent

scientific research has confirmed that they induce an

apoptotic killing, stimulate immunocompetent cells and exert

DNA stabilizing properties. The cytotoxic properties were

linked to the viscotoxins (VT) and the mistletoe lectins (ML),

while the immunomodulating properties were attributed not

only to ML, but also to poly- and oligosaccharides, VT and a

5 kDa peptide. The compounds exerting the DNA-stabilizing

effects remain to be characterized.

The apoptosis-inducing mechanisms of the ribosome-

inhibiting ML are not quite clear, however they are

prevented by their specific sugars (gal or galNAc) and

thiolic antioxidants, i.e. reduced glutathione and N-acetyl-

L-cysteine. The conventional `death receptors’ seem not to

be required for this process, rather the mitochondrial

apoptosis pathway is induced with activation of the caspase

cascade. The sensitivity of a broad spectrum of tumor cell

lines towards ML differs with respect to its cytotoxic

properties. However, using the same experimental settings

and the same cell lines, we were unable to reproduce the

results of other authors that ML < 1 ng/ml will result in a

stimulation of tumor cells (Büssing et al., 2004). In contrast

to ML, VT affect cell membranes, resulting in their rapid

permeabilization and subsequent excess generation of ROI,

thus inducing necrotic cell death. In granulocytes, VT

enhance the Escherichia coli-induced phagocytosis and

oxidative burst within a few minutes. 

The clinical effects of mistletoe extract application are

highly dependent on the mode of application. Subcutaneous

application to tumor patients results in an enhanced number

and/or function of lymphocytes (i.e. NK cells, T helper cells

and B cells), release of pro-inflammatory cytokines and

release of ß-endorphin. However, strong local reactions at

the injection site may result in a transient and reversible

depression of T cell function. More interestingly,

intravenous application of VA-E protects against surgery-

associated depression of granulocytes’ oxidative burst

(Büssing et al., 2004). Only a few data suggest that the

encouraging results of cytotoxicity revealed with cultured

and implanted tumor cells in rodents are only reproducible

in humans by intratumoral application of VA-E. 

Several randomized controlled clinical trials using VA-E

have shown longer survival and quality of life. A recent

study by Piao et al. (2004) has demonstrated that quality of

life of cancer patients receiving chemotherapy improved by

the addition of VA-E (Helixor). 

67
SPIRITUAL ATTITUDES IN GERMAN CANCER
PATIENTS 

Arndt Büssing, Thomas Ostermann and Peter F.

Matthiessen

Department of Medical Theory and Complementary

Medicine, University Witten/Herdecke, Germany

Addressing patients’ spiritual needs is an essential

component of integrative health care. Several studies have

shown that religious involvement and spirituality are

associated with better health outcomes, coping skills and

health-related quality of life. Using the newly developed

SpREUK questionnaire with its 5 sub-scales (Ostermann et
al., 2004; Büssing et al., 2004, 2005), we examined how

German cancer patients (n=112) themselves view the

impact of spirituality and religiosity (SpR) on their health

and how they cope with illness. 

Patients with both a religious and spiritual attitude

(R+S+ 36%) had significantly higher values in the sub-

scale dealing with the search for meaningful support, and in

the sub-scale addressing the stabilizing effects of SpR than

patients without such attitudes (R-S- 20%), while patients

with a non-spiritual religious attitude (R+S- 37%) had

lower perception of the beneficial effects of their SpR and

had significantly lower scores in the search for meaningful

support sub-scale. Thus, the search for meaningful support

was associated with a spiritual attitude rather than a

religious attitude. In fact, religious patients (R+S+ and

R+S-) had higher scores in the "Guidance and trust" sub-

scale than R-S+ patients. Remarkably, the scores of R-S+

patients did not differ from the other attitude groups in

regard to the "message of disease". Just 39% of the R+S-

but 70% of R+S+ and 64% R-S+ patients are convinced

that finding access to a spiritual source has a positive

influence on their illness; only 14% of R-S- share this view.

In search for access to SpR are 60% of R+S+, 64% of R-

S+, only 29% of R-S+, but none of the R-S-. 
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Women, who use more emotionally-oriented coping

strategies than men with their more problem-oriented

strategies, are convinced that finding access to a spiritual

source can have a positive influence on their illness, are

convinced that illness has meaning, reflect on what is

essential in life, regard illness as a chance for their own

development and as a hint to change life. However, more

men than women believe that a spiritual source has no

influence on their life, which is fixed by fate. Sixty-eight %

of the female cancer patients prayed often or frequently, but

only 33% of male patients. However, <25% of women and

men attended church services.

Patients with cancer, even if still on "active treatment",

need help to cope with their illness. Knowledge of a

patient’s spirituality can help service providers predict

aspects of psychosocial needs and to respond sensitively and

appropriately.

68
XENOPUS OOCYTE, A PARADIGM TO STUDY GRB7
FAMILY ADAPTERS AS INHIBITORS OF BREAST
CANCER FIBROBLAST GROWTH FACTOR
RECEPTOR SIGNALLING

Katia Cailliau1, Jean Pierre Vilain1, Anne-Françoise

Burnol2 and Edith Browaeys-Poly1

1Université des Sciences et Technologies de Lille,

Laboratoire de Biologie du Développement, UPRES EA

1033, IFR 118, Bâtiment SN3, Villeneuve d’Ascq Cedex;
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Université René Descartes, Département d’Endocrinologie,

24 rue du Faubourg Saint-Jacques, 75674 Paris, France

Fibroblast growth factor receptors (FGFRs) are involved

in the regulation of a wide variety of cellular processes

and various pathologies including cancers. FGFRs were

shown to be mitogenic for hormono-independent breast

cell line MDA-MB-231. However, analysis of FGFR

signalling in somatic cells is rendered difficult due to

several tyrosine kinase receptors that share similar

transduction cascades. The growth factor receptor-bound

protein 7 (Grb7) family of adapters comprises 3

members, Grb7, Grb10 and Grb14, which interact with

several receptor tyrosine kinases. Their function is not

fully understood. Grb14, first identified as an insulin

receptor inhibitor, is deregulated in some cancer cell

lines including breast cancer cells. Grb14 has been shown

to bind to FGFRs. To investigate the role played by the

Grb7 family of adapters in FGFR signalling, we used as

an expression system the Xenopus oocyte, a giant cell that

allows microinjections of various cRNA and offers a

variety of powerful experimental approaches to

investigate cascade transduction regulation. This model

expresses only tyrosine kinase receptors for insulin.

Devoid of endogenous FGFR, it can express FGFRs from

breast cancer cells or single clones. Physiologically

arrested at the G2 stage, oocytes expressing FGFRs enter

into the M-phase after stimulation by exogenous FGFs.

This G2/M transition involves Ras-dependent and -

independent cascades and leads to an easily detectable

germinal vesicle breakdown (GVBD). We showed that

Grb7 and Grb14, but not Grb10, block FGF1-induced

transduction and GVBD in oocytes expressing FGFR1,

FGFR4 isoforms and FGFRs from the breast cancer cell

line MDA-MB-231. More precisely the PIR/BPS domain

and the SH2 domain of Grb14 block FGFR transduction

and GVBD. These results were specific to FGFRs as for

insulin receptors, only the PIR domain from Grb14 was

inhibitor. The action of Grb14 needs the p(Y)766 site in

the FGFR1 intracellular domain. A FGFR mutant on the

766 site could not bind Grb14. Grb14 abolishes the

activity of PLCÁ, shown by a lack of tyrosine

phosphorylation and the suppression of a PLCÁ/calcium-

dependent chlore current measured by

electrophysiological techniques. Injection of naive

oocytes with Grb14 demonstrates that, without receptor

stimulation, it did not bind PLCÁ. However, when Grb14

was preincubated with a phospho-peptide of the 766 site,

it could bind PLCÁ.We suggest Grb14 could take the

place of PLCÁ on the 766 phosphorylated site and further

bind PLCÁ. Considering the role of PLCÁ in cell growth,

Grb14 is a potential target to block FGFR-induced

proliferative and/or invasive action in oestrogen-

independent breast cancer. 

69
ROLE OF OXIDATIVE STRESS IN THE MECHANISM
OF CANCER CELL DEATH INDUCED BY VITAMINS
C AND K3 REDOX CYCLING

Julien Verrax, Henryk Taper and Pedro Buc Calderon

Unité de Pharmacocinétique, Métabolisme, Nutrition et

Toxicologie; Département des sciences pharmaceutiques,

Université Catholique de Louvain, Belgium

Cancer is characterized by cell cycle deregulation,

progressive loss of cell differentiation and uncontrolled

growth. Since cancer cells are particularly sensitive to

oxidative stress, we took advantage of this poor

antioxidant status to develop an experimental approach to

selectively expose cancer cells to an oxidant insult induced

by the association of vitamins C and K3 (CK3). The

antitumor activity of CK3 may be attributed to the

vitamins redox cycling with generation of reactive oxygen

species. We report, herein, on the ability of ascorbate in

association with several quinones derivatives (having
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different redox potentials) to cause cell death. Since the

high redox potential of quinone molecules has been

correlated with enhanced deleterious cellular effects, we

studied the ability of the combination of ascorbate with

several quinone derivatives (having different redox

potentials) to cause cell death. The rationale is that the

reduction of quinone by ascorbate should be dependent

of the quinone redox potential, determining, in this way, if

reactive oxygen species are formed in greater or lesser

amount, leading ultimately to cell death or cell survival.

We observed a close relationship between standard redox

potentials, oxygen uptake, free ascorbyl radical formation

and cell survival. The oxidative stress induced by the

mixture of ascorbate and the different quinones decreased

the cellular contents of ATP and GSH, while caspase–3-

like activity remained unchanged. Again, a close

correlation was observed between extreme values of the

half-redox potential of quinones and their effects on ATP

and GSH when they were associated with ascorbate. It

seems that the strong ATP depletion induced by these

associations may reflect an impairment in the glycolytic

pathway. Since cancer cells show an almost universal

glycolytic phenotype, the impairment of glycolysis by CK3

may explain the selective activity of this combination of

vitamins and it could represent a new, non-toxic, auxiliary

cancer therapy.

1 Buc Calderon P, Cadrobbi J, Marquez C, Hong-Ngo N,

Jamison JM, Gilloteaux J, Summers JL and Taper HS:

Curr Med Chem 9: 2271-2285, 2002.

2 Jamison JM, Gilloteaux J, Taper HS, Buc Calderon P and

Summers JL: Biochem Pharmacol 63: 1773-1783, 2002.

3 Verrax J, Cadrobbi J, Delvaux M, Jamison JM, Gilloteaux

J, Summers JL, Taper HS and Buc Calderon P: Eur J

Med Chem 38: 451-457, 2003.

4 Verrax J, Cadrobbi J, Marques C, Taper HS, Habraken Y,

Piette J and Buc Calderon P: Apoptosis 9: 223-233, 2004.
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RECEPTOR TARGETED RADIOTHERAPY

Jörgen Carlsson
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Oncology, Rudbeck Laboratory, Uppsala University

Hospital, SE-751 85 Uppsala, Sweden

New molecular target structures, such as tumour associated

receptors, are continuously being characterized in various

types of tumours (e.g. adenocarcinomas from breast,

prostate and colorectum), which gives potential for further

development of receptor targeted radiotherapy. A positive

factor is also that knowledge of the pharmacokinetics and

cellular processing of different types of targeting agents is

increasing. Furthermore, there is improved understanding

of the factors of importance for the choice of appropriate

radionuclides with respect to their decay properties and the

therapeutic applications. New methods to modify the uptake

of radionuclides in tumour cells and normal tissues are also

emerging. However, we still need improvements regarding

dosimetry and treatment planning. We also need more

knowledge about the tolerance doses for normal tissues and

the radiobiological effects on tumour cells. The latter is

especially important in receptor targeted radiotherapy since

the dose rates often are low. Receptor targeted

radiotherapy is already promising for treatment of tumours

of hematopoietic origin, while treatment of solid tumours

has so far not been successful. However, if receptor targeted

radiotherapy can eradicate disseminated tumour cells and

small metastases, then such therapy can be complementary

to surgery and external radiation therapy.

71
BIOCHEMICAL CHANGES OF MEVALONATE
PATHWAY IN HUMAN COLORECTAL CANCER

Maria Gabriella Caruso and Maria Notarnicola

Laboratory of Biochemistry, National Institute for

Digestive Disease, Castellana Grotte (BA), Italy

Cancer cells require more cholesterol than normal cells.

This requirement seems to be satisfied by a higher HMG-

CoA Reductase activity or a higher activity of Low

Density Lipoprotein Receptor. HMG-CoA Reductase

activity was shown to be higher in colorectal cancer not

expressing Low Density Lipoprotein Receptor, and these

features are associated with decreased patient survival.

These data suggest the involvement of high HMG-CoA

Reductase activity and high levels of mevalonate-derived

metabolites, such as isoprenoid compounds, in the

biological aggressiveness of cancer. Farnesyl

Pyrophosphate Synthase is the enzyme that produces

Farnesyl Pyrophosphate. Farnesyl Pyrophosphate is the

substrate for the biosynthesis of several important

molecules including cholesterol, dolichol, ubiquinone. In

addition, Farnesyl Pyrophosphate is necessary for protein

isoprenylation, a post-translational modification that is

critical for subcellular localization and acquisition of

biological activity by signal transduction protein. The

enzyme Farnesyltransferase catalyzes the isoprenilation

reaction. This latter enzyme has emerged as an important

target for anticancer therapies. Farnesyltransferase

inhibitors have been introduced in clinical trials of

subjects with colorectal cancer.

We investigated HMG-CoA Reductase, FPP synthase

and Farnesyltransferase activities in 90 patients with

colorectal cancer and their relationship with

clinicopathological features and K-ras mutation. HMG-CoA
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Reductase activity was evaluated using a radiometric assay

with 14C-HMG-CoA in microsomal fraction. FPP synthase

activity was measured using a radiometric assay with 14C-

IPP in peroxisomal fraction. Farnesyltransferase activity was

determined by Farnesyltransferase [3H]SPA enzyme assay.

K-ras mutation was detected by polymerase chain reaction

amplification and restriction enzyme analysis. Wilcoxon

Rank Sum test was used to analyze the differences in

enzymatic activities between cancer and normal mucosa.

Multiple linear regression analysis was used to correlate the

relationship between age, sex, site of tumour, Dukes’ stage,

histological differentation, K-ras mutation and HMG-CoA

reductase, FPP synthase and Farnesyltransferase activities

in normal mucosa and cancer. 

The levels of HMG-CoA Reductase, FPP Synthase and

Farnesyltransferase activity were significantly higher in

cancer than in normal mucosa. Moreover, tumours located

on the right side, with mucinous histological differentiation

and with K-ras mutation, showed higher levels of

Farnesyltransferase activity. Our findings suggest that the

activity of these enzymes may be a potential marker of

tumorigenicity. The differences in Farnesyltransferase

activity in relation to histological grading, tumor location

and K-ras mutation described here may constitute a starting

point for investigating the causes of this variation within the

large bowel.
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ESTROGEN RECEPTOR BETA (ER‚), ESTROGEN
RECEPTOR-RELATED RECEPTOR ALPHA (ERR·)
AND COREGULATORS IN HUMAN COLORECTAL
CANCER

Aldo Cavallini, Maria Notarnicola, Romina Giannini and

Maria Gabriella Caruso

Laboratory of Biochemistry, National Institute of

Digestive Disease "S. De Bellis", via Della Resistenza,

70013-Castellana Grotte, BA, Italy

Recent studies have shown a decline of the ER‚ gene

expression in human colorectal tumor tissue, as compared

to normal mucosa, hypothesizing a protective role for ER‚

against tumorigenesis. Nothing is known about the presence

of ERR·, another nuclear receptor related to ERs, or many

factors collectively referred to as nuclear receptor

coregulators (coactivators and corepressors) in human

colorectal mucosa. Materials and Methods: Δhis preliminary

study investigated the mRNA profiles of ER‚, ERR·, ER

coactivators (pCAF, TIF2, p300, TRAP220), ER

corepressors (NCoR, REA, HDAC1, HDAC2, HDAC3)

and ‚-actin, as gene control, by real-time PCR, in tumour

and surrounding normal tissue samples of 20 patients

operated for colorectal carcinoma. Results:

Target genes N T

ER‚* 1.9±0.8 1.6±0.6

ERR· 1.7±0.7 1.8±0.6

pCAF 2.0±0.4 1.9±0.3

TIF2** 1.9±0.5 1.7±0.4

p300 1.6±0.6 1.4±0.2

TRAP220 1.7±0.4 1.7±0.6

NCoR 1.4±0.2 1.6±0.4

REA 1.8±0.6 1.8±0.6

HDAC1 1.9±0.4 1.9±0.5

HDAC2 1.5±0.7 1.7±0.6

HDAC3 1.4±0.3 1.3±0.3

Mean±SD (target gene/‚-actin ratio); N=normal tissue,

T=tumor tissue; *p=0.008, **p=0.01 (Wicoxon matched

pairs test). Discussion: The level of ER‚ mRNA statistically

decreased in tumour tissue as compared to surrounding

normal mucosa, whereas the ERR· gene expression

exhibited an inverse trend. The corepressor mRNA profile

increased in pathological tissue or was similar in both tissue

compartments. On the contrary, the coactivator gene

expression decreased from normal to tumour tissue. These

data suggest an important role of ERR· in colorectal

cancer and that corepressors may act as key components of

ERR·-mediated transcription.
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WHERE DO WE STAND WITH CHEMOTHERAPY IN
MALIGNANT GLIOMAS?

M. Ceroni, F. Imbesi, A. Galli and E. Marchioni

Neurological Science Department University of Pavia;

Experimental Neurobiology Laboratory, Neurological

Institute IRCCS C. Mondino, Pavia; Neurological

Department Polyclinic of Monza, Milan, Italy

Gliomas are a heterogeneous group of neoplasms that

comprise the majority of tumors originating in the central

nervous system (CNS) in adults. The most frequently

encountered of these are glioblastoma multiforme (GBM),

anaplastic astrocytoma (AA), anaplastic oligodendroglioma

(AO) and oligoastocytoma (AOA). Standard treatment for

these tumors is typically surgery, followed by radiation

therapy (RT) and chemotherapy. Surgery is performed for a

definitive histopathologic diagnosis, which in turn will dictate

subsequent therapy options. Moreover, aggressive tumor

resection improves survival outcome, and in many cases

patient's neurologic functions. Surgery is usually followed by

RT. Postsurgical irradiation is the most effective treatment

currently available for improving survival. There is also

mounting evidence to suggest that additional radiation, given
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in the form of three-dimensional conformal RT or

radiosurgery, at initial diagnosis or at tumor recurrence, may

provide further improvement in survival outcome. Adjuvant

chemotherapy, conventionally given after radiation, may

offer a modest survival benefit in some patients with GBM.

BCNU is the typical first-line agent used. PCV does not

seem to add further benefit when compared with BCNU in

GBM. For AA, AO, and AOA, a commonly accepted

standard is adjuvant chemotherapy with the three-drug

regimen procarbazine, CCNU, and vincristine (PCV).

Recent data suggest that treatment with either PCV or a

single nitrosourea or temozolomide may be appropriate and

equally effective. AO is a unique case with respect to tumor

chemosensitivity and patient survival. Molecular studies

have identified a subpopulation of patients with AO whose

tumors have lost chromosomes 1p and 19q. Patients with

this molecular pattern have an exceptional responsiveness

to PCV chemotherapy and have prolonged survival. 

ACNU is a nitrosurea synthesized in Japan and not

available in Anglosaxon countries. In previous studies

ACNU was reported to give median survival comparable

with BCNU, with a greater number of long term survivors,

less toxicity and absence of cumulative toxicity, even by

intra-arterial route. Particularly, ACNU effective treatment

may be continued for many cycles (we personally performed

25 cycles every 5-8 weeks, depending upon myelotoxicity);

in these cases increase in tumor growth may occur if

treatment is interrupted. BCNU and PCV regimens may be

equally effective in malignant gliomas, but must be

discontinued because of cumulative toxicity.

In a randomised controlled trial we showed that

intraarterial and intravenous administration of the

nitrosourea ACNU produces similar therapeutic effects in

newly diagnosed GBL patients. We think that the main

reason for the lack of i.a. ACNU effectiveness is the

intrinsic GBL tumor cell resistance to nitrosureas. In this

setting, the increase of ACNU delivery to the tumor by 4 to

5-fold in comparison with the i.v. administration does not

translate into any clinical improved effectiveness. In fact we

think that, if a new chemotherapeutic compound, that could

be used by i.a. administration, demonstrated a dose-

dependent effectiveness in GBL, the i.a. procedure would

be of great help in increasing treatment effectiveness. These

data underline that, in malignant gliomas, CHT sensitivity

appears to be an intrinsic characteristic of a subset of these

tumors. In fact, trials in small series of cases, which

underwent toxic high dose polychemotherapy followed by

bone marrow rescue, produced only minimal survival

improvement in GBL. Local CHT with biodegradable

BCNU implants and direct injection of CHT compounds

into the tumor debulking cavity by an implanted reservoir

do not seem to increase significantly survival in GBL. I and

II grade astrocytomas and opligodendrogliomas should not

be treated with CHT; they should be carefully checked at

regular intervals by NMR and immediately treated at the

appearance of areas of anaplasia.

In conclusion, we want to stress that a number of

oligodendrogliomas, oligoastrocytomas and anaplastic

astrocytomas are sensitive to CHT and responses may be

complete. Particularly in these cases, shift in CHT with

other agents, reintervention and repeated conformational

RTX may increase survival to several months or even years.

In GBL cases combined surgery, RTX and various CHT

regimens may increase survival for several months. 

74
MOLECULAR ANALYSES OF THE TELOMERE
BINDING PROTEIN POT1

Hua He, Ling Wu, Asha Multani, Charles Kingsley,

Kumar Ganesan, Sen Pathak and Sandy Chang

Department of Molecular Genetics, The M.D. Anderson

Cancer Center, 1515 Holcombe Blvd. Houston, TX 77030,

U.S.A.

The proper maintenance of telomeres is crucial for the

survival of all eukaryotes, and telomere dysfunction has

been implicated in both aging and cancer. The Pot1

(Protection Of Telomere 1) protein binds to the G-rich

overhang of eukaryotic telomeres and plays a pivotal role

in protecting telomeres from rapid degradation. We have

cloned mouse Pot 1 and demonstrate that it localizes to

telomeres in vivo and binds telomeric DNA in vitro. Single

nucleotide substitutions demonstrate that a specific amino

acid in the telomere binding OB fold is necessary for

proper telomeric binding. Over expression of mutant Pot1

in primary cells leads to deprotection of telomeres and

resultant chromosomal fusions, reinforcing our hypothesis

that the Pot1 OB domain is necessary and sufficient to

confer telomere protection. We also knocked out mPot1

in the mouse, and demonstrated that loss of Pot1 results

in early embryonic lethality. Pot1 heterozygous mouse

embryo fibroblasts show chromosome fusions with

telomeres at the sites of fusion. Our results suggest that

Pot 1 is required for maintenance of chromosomal stability

and cell viability.
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NEW ASPECTS OF FOLLOW-UP CARE IN
GYNAECOLOGICAL MALIGNANCIES

D. Chatsiproios, I. J. Diel and M. Geberth

Institute for Gynaecologic Oncology, CGG – Clinic

Mannheim, Germany

Follow-up for gynaecologic malignancies consists of
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symptomatic examination and local control, because of the

postulated evidence that there is no effect in overall survival

when nonsymptomatic metastases are found. In the last few

years, additional data were available of curable intention in

minimal metastatic disease. Development of surgical and

irradiation techniques, appropiate chemotherapeutical use

and new immunotherapies have led to prolonged survival of

metastatic patients.

76
BERBERINE-INHIBITED N-ACETYLTRANSFERASE
ACTIVITY AND GENE EXPRESSION IN HUMAN
CERVICAL CANCER CELLS WERE EXAMINED BY
WESTERN BLOTTING, POLYMERASE CHAIN
REACTION, FLOW CYTOMETRY AND CDNA
MICROARRAY

Yi-Shuan Chen1, Chin-Chin Ho2 and Jing-Gung Chung3

Departments of 1Nutrition and 3Microbiology, China

Medical University, Taichung, Taiwan; 2Department of

Nursing, Chungtai Institute of Health Sciences and

Technology, 11, Pro-Tze Lane, 40605, Takun, Taichung,

Taiwan, R.O.C.

N-acetyltransferases (NATs) play a key role in the initial

step of arylamines metabolism. Polymorphic NATs have

been implicated in the cancer risk related to environmental

arylamine exposure. Berberine has been shown to induce

apoptosis and affect NAT activity in human cancer cells. In

this study, berberine was selected to test the inhibition of

arylamine N-acetyltransferase (NAT) activity (N-acetylation

of 2-aminofluorene) and gene expression (mRNA NAT in

a human cervical cell line (HeLa). The NAT activity was

determined by high performance liquid chromatography to

measure the levels of 2-aminofluorene and N-acetyl-2-

aminofluorene. The results demonstrated that a 24-hour

berberine treatment decreased the levels of N-acetyl-2-

aminofluorene in HeLa cells. Western blotting and flow

cytometry indicated that berberine decreased the levels of

NAT in HeLa cells. Polymerase chain reaction (PCR) and

cDNA microarray indicated that berberine also affected

mRNA NAT expression in the examined HeLa cells. This

report is the first to demonstrate that berberine inhibits

human cervical cancer cell NAT activity and gene

expression.

77
SOLUTION STRUCTURE AND ANTICANCER
ACTIVITY OF A CUSTOM ANTIBACTERIAL PEPTIDE

Hueih Min Chen and Jiun-Ming Wu 

Institute of BioAgricultural Sciences, Academia Sinica,

Taipei, Taiwan 115

Custom peptide CB1a is a derivative of cecropin B (CB), a

natural antibacterial peptide, which was isolated from

silkworm. The solution structure of CB1a in d-1,1,1,3,3,3-

hexafluoro-2-propanol (d-HFP) was investigated via NMR

spectroscopy. Results show that CB1a possesses two

segments of helices linking with a bend angle around the

positions 23 and 24. The crumple structure with the three

discrete helical segments of this peptide shows its anticancer

activities on leukemia and stomach carcinoma cells. The

toxicity of CB1a on normal cells is much less than that of

chemotherapeutic agents such as doxorubicin, vincristine,

methotrexate, 5-fluorouracil, cytarabine and 6-

mercaptopurine. Furthermore, this peptide has higher

potency than magainin II on cancer cells but lower

cytotoxicity on normal cells as compared with melittin.

Thus, CB1a is a potential candidate for the development of

an anticancer agent.
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ANTICANCER ACTIVITY OF TETHERED LIPIDS

Ming Chen1, Lin Zhai1, Huizhen Liu2 and S. Brøgger

Christensen2

1Department of Clinical Microbiology, University Hospital

of Copenhagen (Rigshospitalet), Tagensvej 20, DK-2200

Copenhagen N; 2Department of Medicinal Chemistry,

Danish University of Pharmaceutical Sciences,

Universitetsparken 2, DK-2100 Copenhagen Ø, Denmark

Previously tethered lipids have never been found in

nature except in archaebacteria, e.g. Methanospirillium
hangatei. A recent investigation has quite surprisingly

revealed the presence of tethered glycerol esters in the

fruits of the umbelliferous plant Thapsia garganica.

Incorporation of tethered lipids in the cell membrane

affords modulation of the activities on enzymes such as

protein kinases and phospholipases and these properties

have encouraged the synthesis and testing of a number

of such compounds. Synthesis of the compounds

established the absolute configuration and their

anticancer activity has been tested in vitro against EL4

(murine leukemia), S180 (murine sarcoma) and MCF7

(breast cancer) cell lines with a standard high-flux

anticancer-drug screening method. One of the tested

compounds (1, n=14) exhibited potent in vitro anticancer

activity against all three cell lines. Syntheses of a number

of analogues revealed that: 1) the cytoxicity is dependent

on the absolute configuration at C-2 of the glycerol

residue; 2) the cytotoxicity decreases with decreasing

ring size; and 3) a small ring loses cytotoxicity towards

fast proliferating cancer cell lines such as EL4 and S180,

but still possesses some activity against slowly

proliferating cells like MCF7.

Abstracts of the 7th International Conference of Anticancer Research, 25-30 October 2004, Corfu, Greece

3451



These data indicate that the tested tethered lipids might

have potential to be developed into new anticancer

agents. 

79
INHIBITION OF TUMOR CELL GROWTH BY LOW-
POWER WIDE-BAND MILLIMETER WAVES
RADIATION

Giuseppe Chidichimo1, Amerigo Beneduci1, Luigi

Filippelli1, Renata De Rose1 and Serafina V. Straface2

1Department of Chemistry, University of Calabria, 87036

Arcavacata di Rende (CS); 2Department of Experimental

and Clinical Medicine, University of Magna Grecia,

Catanzaro, Italy

Our previous study on the effects of low-power wide-band

millimeter waves radiation (MMW) on the growth of tumor

and healthy cell lines (1), provided interesting evidence that

MMW irradiation, in the appropriate frequency range,

could be used to selectively inhibit tumor cells growth in
vitro. Analogous effects were found in the RPMI 7932

human skin melanoma cell line. Moreover, morphological

and ultrastructural changes in the irradiated MCF-7 (TEM

analysis), K562 (TEM analysis) and RPMI 7932 (light

microscopy analysis) tumor cells were found. In all cases,

modification of the surface morphology of the irradiated

tumor cells were observed. Based on such results, we

investigated the interaction between biological membranes

and millimeter radiation. Different types of simple model

biological membrane were studied under MMW irradiation

conditions. Profound alterations in the chemico-physical

mechanism of water binding on the polar surface of the

membrane were observed. In some cases, reversible phase

transition from the bilayer lamellar structure to a micellar

one were induced. The MMW-induced effects strictly

depended on the phospholipid composition of the

membrane. 

These new results indicate that the effects induced by

MMW on the cells are mediated by the interaction of

radiation with the polar water-membrane interface.

Membrane composition plays an important role in

modulating the induced effects.

1 Chidichimo G et al: Selective inhibition of tumoral cells

growth by low power millimeter waves. Anticancer Res 22:

1681-1688, 2002.
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OXIDATIVE DNA DAMAGE ASSOCIATES WITH THE
EXPRESSION OF CHECKPOINT EFFECTORS
CDKN1A (P21) AND GADD45 IN NEOPLASTIC BUT
NOT IN NON-NEOPLASTIC HUMAN PROSTATE

P. Chieco1, C. Giovannini1, A. Corbu1, A. Bertaccini2, S.

Pianetti1, M. Lacchini1 and G. Martorana2

1Center for Applied Biomedical Research (CRBA) and
2Department of Urology, S. Orsola-Malpighi University

Hospital, Via Massarenti 9, 40138 Bologna, Italy

To gain insights into the mechanisms underlying genetic

instability and malignant progression of human prostate

cancer (PCa), we examined the relationship between

oxidative DNA damage, measured by the detection of the

DNA adduct 8-hydroxy-2’-deoxyguanosine (8-OHdG) and

three effector proteins acting on cell cycle checkpoints and

DNA repair (CDKN1A, formerly known as P21waf1/cip1/sdi1,

Gadd45, PCNA). Twelve benign prostate hyperplasias

(BPH), and 16 PCa with matched non-cancerous tissue were

analyzed. RT-PCR was used to evaluate WAF1 and Gadd45

gene expression. CDKN1A protein levels and DNA bound

fractions of PCNA were detected by Western blot. Gadd45

protein and 8-OHdG were measured by ELISA.

Proliferation was studied by Ki67 image cytometry;

telomerase activity was detected by TRAP- ELISA.

Variations in CDKN1A and Gadd45 transcripts did not

correlate with the corresponding protein levels and were

excluded from multivariate analysis. Similar levels of DNA

oxidative damage were found in neoplastic and non-

neoplastic tissue. Multivariate factor analysis provided

evidence that DNA checkpoint proteins were associated

with DNA damage in cancer tissue only. Strikingly, the

levels of DNA damage in non-neoplastic tissue were

inversely associated with the expression of check-point

proteins, suggesting the presence of energy-depleted

senescent cells. Telomerase activity was present only in PCa

and mainly associated with proliferation markers, PCNA

and Ki-67. Consideration of these findings in terms of

Poly(ADP-ribose) polymerase activation and NAD

availability suggests that the energetics of neoplastic cells

may fuel a functioning repair activity favoring the escape

from senescence and the expansion of DNA, damaged

clones. We are now testing the effect of PARP activation

after oxidative DNA damage on cell energetics in cell lines

from BPH (RWPE) and PCa (LNCap and PC3).
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CHARACTERIZATION OF NOTCH3 RECEPTOR IN
HEPG2 AND HEP3B CELL LINES

C. Giovannini1, P. Chieco1, M. Lacchini1, L.

Gramantieri1,2, P. Sansone1 and L. Bolondi1,2

1Center For Applied Biomedical Research (CRBA)and
2Department of Internal Medicine and Gastroenterology,

S.Orsola-Malpighi University Hospital, Via Massarenti 9,

40138 Bologna, Italy

By mediating local cell to cell communication, the Notch

family of four cell membrane receptors controls either

cell fate and spread during development or stem cell

renewal and differentiation in many fetal and adult

tissues. Notch receptors are heterodimeric cell membrane

proteins containing a 200-kDa extra cellular subunit and

a 120-kDa fragment which includes a transmembrane and

an intracellular domain. Upon ligand binding, two

proteolytic cleavages occur which release a 65kDa-95 kDa

Notch intracellular domain (NICD) from the 120-kDa

fragment. NICD translocates to the nucleus, interacts

with DNA binding proteins transactivating target genes.

The aim of the present study was to analyze the Notch3

expression in HepG2 and Hep3B epithelial cell lines

derived from HCC. RNA was isolated from p53-/- Hep3B

and p53+/+ HepG2 human HCC cell lines and

retrotranscribed into cDNA. Notch3 gene expression was

assessed using both conventional end-point PCR and

Real-Time PCR amplification. The Notch3

transmembrane-intracellular protein was analyzed by

Western blot using polyclonal anti-body specific for the

epitope within the carboxy terminus of NICD fragment.

Protein localization into the cell was assessed by

immunocytochemistry using the same antibody. A high

expression of the cleaved p76 NCID fragment was

detected by Western blot. Conversely, the full length 120-

kDa bands were not detected in both cell lines. High

Notch3 gene expression was observed mainly with

standard PCR where a proper Taq Polymerase efficient

with high GC rich templates as Notch genes have could

be used. A strong immunocytochemical staining for

Notch3 was observed in the cytoplasm and in a few

nuclei. No positive staining was present at the membrane

level of both cell lines. High expression of endogenous

NICD, which is indicative of a persistent Notch

signalling, was the only detectable Notch subunit in

HepG2 and Hep3B actively proliferating cell lines. Our

data suggest that a persistent Notch3 signal is required to

maintain a stem cell phenotype. Further studies using

iRNA cell transfection against Notch3 are ongoing to

detect whether downstream genes are involved in the

development and spread of neoplastic cells.
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LOCO-REGIONAL TREATMENT OF BRAIN TUMORS
USING YTTRIUM-90 COLLOID

A. Chiti1, P. Gaetani2, G. Tosi3 and M. Scorsetti4

1Nuclear Medicine, 2Neurosurgery, 3Health Physics and
4Radiotherapy, Istituto Clinico Humanitas, Via Manzoni

56, 20089 Rozzano, Milano, Italy

Our study was aimed at evaluating the safety profile and the

anti-tumor efficacy of intra-tumor administration of yttrium-90

colloid solution (90Y) in brain tumors. We postulate that

cytotoxic effect is related to distribution of the radio-colloid into

the tumor and not to specific targeting. Materials and Methods:
Written informed consent for the treatment was obtained from

8 patients (pts); 5 male, 3 female; mean age 48.5 years, range

35-66. All patients had their treatment in a dedicated ward for

radionuclide therapy. Three pts had glioblastoma multiforme

(GBM), 3 astrocytoma (AST), 1 glial neoplasm without any

clear histology, 1 a metastasis from NSCLC. Five pts had

surgery to remove the tumor and to insert the catheter, 3 only

to insert the catheter; 6 pts also had chemotherapy with

Temozolamide and external radiotherapy. 90Y was

administered 1 time in 6 pts, 2 times in 1 pt, 4 times in 1 pt. The

day before 90Y administration, all pts were injected with 80

MBq of 99mTc-colloid through the catheter, to check for any

leakage. All pts had Dexametasone and Mannitol prior and

after 90Y administration and were submitted to CT/MR and

laboratory exams 2 months after therapy. Results: In all pts, pre-

treatment 99mTc-colloid images demonstrated no radio-

pharmaceutical leakage outside the surgical cavity or the tumor

bed. Treatment was well tolerated without acute side-effects bar

edema, which appeared in all pts and was controlled with

medical therapy. None of the pts developed hematological

and/or neurological toxicity. Four pts died within 3 months (2

GBM and 2 AST), while 4 are still alive, with a follow-up of 3-

26 months. Dosimetry was calculated postulating all the injected

activity remains in the administration site (tumor bed or cavity)

with a residency time=half life/ln2. Using the MIRDOSE 3.01

(nodule module), the maximum calculated dose given with a

single administration was 132 Gy, injecting an activity of 399

MBq. Conclusion: These preliminary data suggest intra-tumor

radiotherapy with 90Y-colloid is safe and may be effective in

selected patients.

83
A COMBINATION USE OF PHENYLBORIC ACID
DERIVATIVE ENTRAPPED LIPIODOL AND
BORONOPHENYLALANINE IN BORON NEUTRON
CAPTURE THERAPY FOR HEPATOMA IN VITRO

F.I. Chou1, H.P. Chung1, R.J. Chung1, J.Y. Yang1, H.M.

Liu1, M.S. Shieh3, C.W. Chi5,7, W.Y. Lui4,6 and J.J. Kai2
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1Nuclear Science and Technology Development Center

and 2Department of Engineering and System Science,

National Tsing Hua University; 3YuanPei Institute of

Science and Technology, Hsinchu, Taiwan 300;

Departments of 4Surgery and 5Medical Research and
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6Departments of Surgery and 7Institute of Pharmacology,

National Yang Ming University, Taipei, Taiwan 112,

Republic of China

Hepatoma is a common malignant cancer in Taiwan that

responds poorly to conventional therapies. Boron neutron

capture therapy (BNCT) may provide an alternative

treatment for hepatoma. This study attempted to increase

the therapeutic efficiency of BNCT by synthesizing a new

boron drug, phenylboric acid derivative entrapped lipiodol

(PBAD-lipiodol), and combining this new drug with

boronophenylalanine (BPA) to treat hepatoma cells.

Materials and Methods: HepG2 human hepatoma cells and

FL83B mouse normal hepatocytes were used in this in vitro
study. Cells were irradiated with an epithermal neutron

beam, and boron concentrations of the treated cells were

determined by ICP-AES. Results: The uptake and

accumulation rates of PBAD-lipiodol of HepG2 cells were

higher than that of FL83B cells. The boron concentration in

PBAD-lipiodol-treated HepG2 cells was 181 Ìg/g at 24 h,

which was 3-fold that of FL83B cells. Boron concentration

in 25 Ìg B/ml BPA-treated HepG2 cell was 2.2-fold that of

FL83B cells at 6 h. Additionally, the boron concentration in

HepG2 cells, which were treated with PBAD-lipiodol for 18

h and then combined with 6 h of BPA treatment, was 1. 3-

fold that of HepG2 cells treated with PBAD-lipiodol alone

for 24 h. Survival analysis revealed a synergistic effect of

BNCT in the combined treatment of PBAD-lipiodol and

BPA for HepG2 cells. Conclusion: A combination of PBAD-

lipiodol and BPA enhanced the efficacy of BNCT for human

hepatoma cells. This new drug combination may improve the

clinical efficacy of BNCT for hepatoma. 

84
RADIATION-INDUCED LUNG FIBROSIS:
EXPERIMENTAL TREATMENT USING STAGE-
SPECIFIC REGIMENS

V.F. Dubrovskaya1 and A.B. Chukhlovin2

1Central Research Institute for Roentgenology and

Radiology, St.Petersburg; 2St.Petersburg State Medical

University, St.Petersburg, Russia

Severe lung fibrosis is a common complication and the key

dose-limiting factor during radiation therapy of chest

malignancies. This condition scarcely responds to

conventional medications (e.g., glucocorticoids). Similar

fibrotic events may be produced by some anticancer drugs

(e.g., bleomycin, busulfan, etc.). Radiation fibrosis includes

severe tissue damage followed by invasion and inflammation,

with high-level of proinflammatory cytokines produced by

macrophages and other cell populations. Later expansion of

fibroblasts and extensive collagen accumulation lead to lung

dysfunction. Aim: To test different fibrosis-preventing

regimens at various stages of pneumonitis and fibrosis.

Materials and Methods: An experimental model of radiation

fibrosis in Wistar rats was used, with a single-dose of X-rays

delivered to the right hemithorax (10 to 25 Gy). The animals

were sacrificed at 1 day post-irradiation, as well as 1, 3 and 6

months later. Their mortality was recorded and autopsies

performed. Lung pathology in age-matched control and

irradiated animals was studied in paraffin sections stained

with HE or Azur-Eosin and the numbers of

monocytes/macrophages and basophils/mast cells were

scored. Quantitative morphometry of collagen structures was

performed serially, using either light, or electron-power

microscopy. The number of test points projecting on alveoli,

bronchi, or capillaries were scored (10 to 14 animals per

each series). The four-point scale of fibrotic changes was

employed, from thickening and infiltration of alveoli to

massive proliferation of the fibrous tissue. The relative

number of points projected to the collagen fibers was

considered as the general index of lung fibrosis. Results:
Antifibrotic therapy was performed, using medications acting

at various phases of lung damage: (i) Riboxin, a source of

purine nucleosides to maintain adenine/guanine pool (50

mg/kg, 10 days postradiation); (ii) Colchicine, a known

antimitotic agent shown to be effective for treatment of

various fibrotic states (0.15 mg/kg either week 12th to 13th,

or 25th to 26th); (iii) Zinc chloride, a cofactor of antioxidant

and collagenolytic enzymes, was chronically admixed to the

drinking water (100 mg/L); (iv) D-penicillamine (a chelator

and collagen synthesis inhibitor) was fed to the animals

continuously every 2 days (50 mg/kg). Under colchicine

treatment, we observed significant, but reversible, inhibition

of fibrosis development. Fibrosis amelioration was even

more expressed at higher radiation doses (up to 25 Gy). D-

penicillamine produced a significant antifibrotic effect

(p<0.05) if applied either at early stages of lung fibrosis (up

to 3 months after 14 and 25 Gy of X-rays), or later (4 to 6

months). The effect of D-penicillamine was maximal if the

drug was administered continuously, even at the highest

radiation dose (25 Gy). Meanwhile, either early application

of Riboxine, or chronic zinc chloride feeding, did not prevent

subsequent collagen accumulation, thus showing their

insufficiency as single modifying agents. Conclusion: Our

data, obtained in the rat irradiation model, suggest that D-

penicillamine and colchicine could be efficient in the

treatment of postradiation lung fibrosis and deserve further

evaluation in experimental and clinical settings.
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THE MOLECULAR MECHANISMS OF DIALLYL
DISULFIDE (DADS)-INDUCED G2/M ARREST AND
APOPTOSIS IN HUMAN COLON CANCER CELLS
(COLO 205)

Jing-Gung Chung1, Hsu-Feng Lu2 and Guang-Wei Chen1

Departments of 1Microbiology and 3Chinese Medicine,

China Medical University, Taichung City, 400, Taiwan;
2Department of Clinical Pathology, Cheng-Hsin

Rehabilitation Medical Center, Taipei 100, Taiwan,

R.O.C.

The pharmacological properties of garlic are well known. It

has been reported that garlic intake can modify the risk of

colon cancer in women. Diallyl disulfide(DADS) is one of the

components of garlic, which can act as an inhibitor in human

cancer such as colon, lung and skin. However, the molecular

mechanism of action is still unclear. Therefore, we

investigated how DADS induced G2/M arrest and apoptosis

in human colon cancer cells (Colo 205) in vitro. Multiple

methods were used to analyze the possible correlation

between DADS-induced apoptosis and cell cycle arrest.

G2/M arrest, cytotoxicity and apoptosis induction,

cytochrome c release, NF-Î B and IÎ -B caspases-3 and -9 and

gene expression were examined by flow cytometric assay,

Western blot, PCR and cDNA microarray. There were

significant differences in cell death (decreased viable cells

then increased percentage of apoptosis) of Colo 205 cells

after exposure or not to DADS (5-75 ÌM). DADS also

promoted caspases-3 and -9 activity after exposure for 1, 3, 6,

12 and 24 h which led to induction of apoptosis. DADS also

increased the changes of mitochondrial membrane potential

and the levels of intracellular hydrogen peroxide. The DADS-

induced apoptosis on Colo 205 cells was blocked by the

broad-spectrum caspase inhibitor, z-VAD-fmk and

antioxidant (catalase). We also utilized parthenolide (a

specific inhibitor of NF-Î B) to analyze the possible role that

the NF-Î B/I-Î B signaling pathway has in mediating DADS-

induced apoptosis. Parthenolide was found to inhibit DADS-

induced activation of the NF-Î B/I- Î B signaling pathway, as

well as apoptotic cell death. DADS also increased cyclin E,

p21, p27 and decreased CDK2 gene expression, which may

lead to the G2/M arrest of Colo 205 cells.
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ACTIVITY OF RETINOIDS AND VITAMIN D IN
CANINE OSTEOSARCOMA CHEMOTHERAPY

R. Ciarcia1, S. Montagnaro2, A. Crispino1, D. Rocco3, D.

Giorgiano3, F. Pacelli2, S Florio1 and U. Pagnini2

1Department of Structures, Function and Biological

Technologies and 2Department of Pathology and Animal

Health, University of Naples "Federico II", Via Delpino nÆ

1, 80137 Naples; 3U.O. di Dermatologia, Ospedale di

Pagani, ASL SA.1, Italy

Osteosarcoma is the most common bone tumour in humans

and, in veterinary practise, in dogs. The role of Vitamin A in

the cell differentiation of normal epithelial tissues has been

well demonstrated. Retinoids are also used in clinical practise

as differentiative agents in human leukaemias, but information

on the effects in solid tumours is limited. Anthracyclines and

platinum derivatives are wide-spectra chemotherapics,

extensively used in therapy of solid tumours, but with severe

adverse effects. The aim was to evaluate the chemosensitizing

activity of Vitamin-D3, of the analogous 22-oxocalcitrol (OCT)

and of "all trans" retinoic acid (ATRA) on D17 canine

osteosarcoma, in relation to chemotherapeutic schemes based

on anthracyclines and cisplatin. Drug cytotoxicity was

evaluated by means of the MTT assay. Apoptosis was

evaluated both by DNA laddering and by the Cell Death

Detection ELISAPluskit. Telomerase activity was evaluated by

TRAP assay. The cytotoxic activity of the chemotherapeutics

on canine osteosarcoma cells was evaluated by means of a

concentration-effect curve. After 48 hours of incubation with

different concentrations of DOXO, EPI and cis-platinum, D17

cells were relatively insensitive to cisplatinum, while the

concentration of anthracycline that gave close to 50%

inhibition in cell viability was 50 mM. Similarly, in order to

evaluate the cytotoxic effect of the vitamins and analogues, a

dose-effect experiment was performed. Apart from ATRA,

where a concentration of 10-8 M gave a 20% inhibition, the

vitamins showed no effect on tumour cell viability, hence all

the ensuing experiments were conducted at 10-8 M. Addition

of vitamin to drug-treated tumour cells decreased the cell

viability, increasing the drug effect. In order to elucidate the

mechanism of this effect, we evaluated the effect of the

vitamins and analogues alone and in association with the

chemotherapeutics on telomerase activity and apoptosis.

ATRA at high concentration significantly increased apoptosis

and decreased telomerase activity, both when used alone and

in association with various drugs. Combination drug therapy

has emerged as a leading-edge concept for the treatment of

cancer and the results reported herein suggest that ATRA and

vitamin analogues could have an important role in this strategy.
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MOLECULAR MECHANISMS OF ENDOCRINE
RESISTANCE IN BREAST CANCER

R. Clarke, R.B. Riggins, K.B. Bouker, R. Nehru, B.

Gomez and A. Zwart

Department of Oncology, Lombardi Comprehensive

Cancer Center, Georgetown University Medical Center,

3970 Reservoir Rd NW, Washington, DC 20057, U.S.A.
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Antiestrogens have been available since the early 1970’s but

their precise mechanisms of action and resistance are

unclear. Antiestrogen-stimulated growth can occur but is a

minor phenotype when compared with antiestrogen

unresponsiveness. Absence of estrogen receptor (ER)

expression is the most common de novo resistance

mechanism, but is uncommon in acquired resistance. 

Both steroidal (e.g., Faslodex) and nonsteroidal

antiestrogens (e.g., Tamoxifene) compete with endogenous and

exogenous estrogens for binding to ER. However, the

consequences of these interactions may differ between

steroidal and nonsteroidal compounds. We have developed a

series of variant cell lines that exhibit differences in their

responsiveness to estrogens and antiestrogens. Using these

variants and both genomic and proteomic approaches, we have

begun to test our hypothesis that endocrine responsiveness is

conferred by a complex signaling network that exhibits

components of ER-dependent and ER-independent signaling,

protein interactivity, and signaling redundancy. 

Gene expression microarray and serial analysis of gene

expression studies identified several candidate genes

including interferon regulatory factor-1 (IRF-1), nuclear

factor kappa B (NFÎ B), and the human X-box binding

protein-1 (hXBP-1). 2-dimensional gel electrophoresis

analyses implicated nucleophosmin (NPM). We have

observed changes in both basal expression and the ability of

ER-mediated events to regulate the expression of these

genes. Our recent mechanistic studies strongly implicate

signaling through IRF-1, and its two protein partners NPM

and NFÎ B, in functionally affecting the ability of breast

cancer cells to induce apoptosis in response to

antiestrogens. Finally, we detect each of these proteins in

breast tumor specimens from patients, often in patterns

consistent with our network.

In conclusion, our mechanistic and translational studies

are consistent with a gene expression network, regulated by

ER-mediated events, that affects signaling to apoptosis.

While other members remain to be identified, key network

components are detected in breast cancers and may be

useful as biomarkers and/or molecular targets. 
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IN SILICO CORRECTING FOR TISSUE
HETEROGENEITY IN GENE EXPRESSION
PROFILING OF TUMORS

Y. Wang, J. Xuan, R.Y. Lee, Y. Zhu and R. Clarke

Department of Electrical and Computer Engineering,

Virginia Polytechnic and State University, Arlington,

VA22314; Department of Electrical Engineering and

Computer Science, The Catholic University of America,

620 Michigan Ave NE, Washington, DC 20064;
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Molecular profiles from tumor biopsies often represent a

composite of more than one distinct source due to tissue

heterogeneity. Thus, most profiles that are not obtained

from micro-dissected material represent mixed signatures

that reflect, in part, the proportion of non-neoplastic cells

present. Data analysis based on such composite signals may

generate profiles more reflective of heterogeneity than

underlying disease biology. We have developed a

computational method that can blindly decompose gene

expression profiles from mixed cell populations. 

If we assume that the hidden sources in a composite sample

are statistically independent, these hidden components can be

found correctly by blind source separation methods. However,

source profiles are clearly not statistically independent over

the entire gene expression space and using all the expressed

genes produces an unsatisfactory recovery of the sources. We

have developed a partially-independent component analysis

(PICA) method that uses only a subset of differentially

expressed genes (DEG) and that achieves a high accuracy of

source decomposition. Our method identifies a subset of

DEGs that are approximately independently expressed, uses

these values to estimate the demixing matrix, and then

separates the mixed expression profiles. 

We successfully recovered the source profiles being very

close to the ground truth as measured by the mean-square-

error first using GeneLogic’s Dilution/Mixture data of

combinations of RNA from liver tissue and SNB19

glioblastoma cells. Subsequently, we successfully recovered

the source profiles from profiling mixtures of other

neoplastic and normal breast cells. Our newly developed

PICA technique represents the first computational

approach to in silico tissue heterogeneity correction. We

anticipate that this novel method will have considerable

application in a wide variety of gene expression studies.
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INTERFERON REGULATORY FACTOR-1 (IRF-1) AS A
NOVEL TUMOR SUPPRESSOR GENE IN BREAST
CANCER 

R. Clarke, K.B. Bouker, R.B. Riggins and T.C. Skarr 

Department of Oncology, Lombardi Comprehensive Cancer

Center, Georgetown University Medical Center, 3970

Reservoir Rd NW, Washington, DC 20057; Department of

Medicine and Indiana University Cancer Center, 535

Barnhill Drive, Indianapolis, IN 46202, U.S.A.

While an increasing number of oncogenes have been

identified, relatively few tumor suppressor genes have been
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directly implicated in driving breast cancer development

and/or progression. Altered expression or function of genes

such as BRCA1 and BRCA2 do not account for the high

prevalence of spontaneous breast cancers. The transcription

factor Interferon Regulatory Factor-1 (IRF-1) is a crucial

mediator of interferon gamma signaling in response to viral

infection and can act as a tumor suppressor in some gastric

and hematopoietic cancers. IRF-1 can reverse the oncogenic

transformation of cells induced by ras and myc, which are

implicated in human breast cancer.

We now show that IRF-1 is highly expressed in normal

mammary epithelial cells, exhibits an intermediate

expression pattern in tumorigenic but non-metastatic human

breast cancer cells, and is expressed at very low levels in

metastatic cells. When overexpressed in human breast

cancer cells, IRF-1 mRNA expression inversely correlates

with cell proliferation in vitro and significantly reduces the

incidence of proliferating tumors in thymic nude mice.

Conversely, expression of a dominant negative IRF-1

increases cell proliferation in vitro and significantly increases

tumor incidence in vivo. These effects of IRF-1 are

mediated through changes in the rates of apoptosis and not

through changes in the rate of cell proliferation. Preliminary

data suggest that IRF-1 also affects the expression of Bcl-2

family members, and we are currently investigating the

expression and function of other components of apoptotic

signaling. 

We also found an A4396G polymorphism in the IRF-1

gene that is more frequently expressed in African

Americans than Caucasians. The functional relevance of this

polymorphism, and whether or not it contributes to the

higher breast cancer mortality rate seen in African America

women, is currently under investigation. 

When considered together, these observations clearly

implicate IRF-1 as a new breast cancer tumor suppressor

gene.

90
INOSITOL LIPIDS AND NUCLEAR SIGNAL
TRANSDUCTION 

Lucio Cocco, Alberto M. Martelli and Francesco A.

Manzoli

Cellular Signalling Laboratory, Department of Anatomical

Sciences, University of Bologna, Italy

The nucleus is endowed with inositide-specific

phospholipases C (PI-PLC), the kinases for inositol lipids

and inositol phosphates, as well as phosphatases. The PI-

PLC isoforms, which have been reported to reside in the

nucleus, vary according not only to the cell lines or tissues

investigated, but also depending on their metabolic state.

Even though the ‚ family of PI-PLC is the more abundantly

represented family of isozymes in the nuclei of several cell

types, other PI-PLC such as Á1, ‰4 and ‰1 can be found, the

latter mainly involved in shuttling between cytoplasm and

nucleus. Nuclear PI-PLC‚1 has been demonstrated to be

directly involved in the control of the cell cycle, in that there

is a direct effect of its signaling activity in G1 progression.

Concerning the regulation of nuclear PI-PLC activity, the

possibility that a GTP-binding protein could be responsible

for the activation of nuclear PI-PLC-‚1 is not consistent

with the data obtained to date. We have obtained

experimental evidence that in three systems in which a

mitogenic stimulus is given to quiescent cells, i.e. natural

killer (NK) cells stimulated with interleukin-2 (IL-2), NIH

3T3 fibroblasts stimulated with insulin and Swiss 3T3

fibroblast stimulated with IGF-1, nuclear PI-PLC‚1

undergoes phosphorylation in a serine residue (982), driven

by activated MAPK which translocates to the nucleus. In

addition, we showed the presence of a negative feedback

control mechanism involving PKC·, attracted to the nucleus

by DAG generated by nuclear PI-PLC‚1, which desensitizes

the nuclear inositol lipid cycle. The chromosomal

localization offers other clues for the role of nuclear PI-

PLC‚1. The rat gene coding for PI-PLC‚1 bands at

chromosome 3q35-36, a region frequently rearranged in rat

tumors induced by chemical carcinogenesis. We also cloned

the human gene and, using it, mapped the human PI-PLC‚1

gene on chromosome 20p12, which is a region amplified

and/or deleted in several human solid tumors. Moreover, we

have recently discovered the deletion of the PI-PLC‚1 gene

in myelodysplastic syndrome progressing to acute myeloid

leukemia. This suggests that the human PI-PLC‚1 gene

might be directly involved in tumorigenesis. 

91
METAL IONS AND CANCER CELLS

Philippe Collery1, Ivan Maymard1, Marion Bourleaud1,

Gulnara Estevez1, Isabelle Rebel2, Gérard Rebel2 and

Abdelfattah Badawi3

1Service de Cancérologie, Polyclinique Maymard, 20200

Bastia; 2IRCAD, Hôpitaux Universitaires, 1, place de
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Petroleum Research Institute, Cairo, Egypt

Metal ions play an important role in cell regulation, cell

growth, cell differentiation and cell death. They may favour

carcinogenis or fight against cancer. Their role in the

development of cancer is still underestimated, even if their

mechanisms of action in living cells have already been well

investigated. We would like to summarize their targets in

cancer cells. 

The DNA effects of metals may be direct by inducing

DNA damage (cross-links, DNA cleavage and
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fragmentation) and it is the main mechanism of action of

cisplatin or conformational changes (particularly Mg salts).

DNA damage may be indirect by the production of reactive

oxygen species (especially CrVI). Metal ions, like Cd, may

enhance the oncogenes expression. Toxic metals like Ni, As,

Co and Cd inhibit the excision step of base and nucleotide

excision repair and thus alter the repair of damaged DNA.

The enzymatic effects of metals are also of a very great

importance. Protein kinases are a major target of metals.

Phosphorylase kinase is a metal ion-dependent kinase with

a dual specificity: one active site, regulated by Mg, could

favour seryl phosphorylation, while a second active site,

regulated by Mn, could favour tyrosyl phosphorylation.

Serine-threonine kinases, tyrosine kinases but also tyrosine

phosphatases are under the influence of metals. The

duration of the activation of some mitogen-activated protein

kinase signalling pathways by metals may mediate the

resistance of cancer cells. Metalloproteases are involved in

many stages of cancer development and metal complexes,

like V complexes, are able to inhibit the constitutive

expression as well as the gelatinolytic activities of matrix

metalloproteinases 9 and 2. Even the activity of cyclo-

oxygenase may be modulated by metal ions and it was well

demonstrated that Cd could induced a specific rise in cyclo-

oxygenase-2 (COX-2) but not COX-1. The decrease in

activity of the ribonucleotide reductase is a major

mechanism of action of Ga but also of its toxicity on red

blood cells. Other targets, like mitochondrial function, cell

membrane permeability and protein expression may be

sharply affected by metals, as well as the adhesive, migratory

and invasive properties of cancer cells. The comparison

between essential metals (like Mg, Zn, Ca, Fe),

environmental toxic metals (like Cd, As, Cr, Pb) and

therapeutic metals (like Pt, Ga, Ru, V and others) on all

these targets nevertheless remains to be clarified, as well as

their synergistic and antagonistic effects. 
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PLANT DERIVED COMPOUNDS AS ANTICANCER
AGENTS: PROMISING AND EMPLOYED IN
THERAPY

Maria Laura Colombo

Dept. Plant Biology, Faculty of Pharmacy, University of

Turin, italy

Phytochemicals such as Catharanthus roseus alkaloids or

Taxus baccata and T. brevifolia molecules or camptothecin,

semisynthetic podophyllotoxin derivatives, colchicine

derivatives, and others are used in clinical therapy as

anticancer agents. Many phytochemicals are in the process

of being tested as potential cancer chemopreventive agents.

These substances belong to different groups of chemical

compounds: e.g. phenolic compounds (green tea),

resveratrol oligomers and other stylbenoids (main phenolic

constituents of Vitis roots), sulfur-containing compounds

(cruciferous plant isothiocyanates, garlic and related species

producing allicin and other oil-soluble sulfur components),

isoprenoids (monoterpenes, sesquiterpenes, tocotrienols),

bioactive compounds from Citrus fruit (methoxylated

flavonoids, coumarins, limonoids, pectin), curcumin from

Curcuma longa. Other phytochemicals are used as

nutraceutical (crude extracts isolated from vegetables) and

functional food (tomatoes, cabbage, potatoes selenium

enriched, etc.) may also act as dietary components and may

exert cancer chemotherapeutic activity. 
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LIKE GENE DOPPEL IN ASTROCYTIC TUMORS
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Doppel (Dpl, downstream prion protein-like) is a GPI-

anchored outer membrane protein, encoded within a single

exon of the PRND gene. PRND is thought to result from the

duplication of an ancestral prion gene. Dpl is not required

for the pathogenesis of prion diseases and, differently from

prion, it is expressed almost exclusively in the reproductive

system, specifically in Sertoli cells and in spermatozoa.

However, the expression patterns and the function of Dpl

in other tissues and under pathological conditions remain

unclear. In this study, we focused on Doppel expression in

brain-derived tumors such as astrocytomas. Materials and
Methods: Quantitative PRND transcription profiles were

evaluated by means of Real-time PCR in a panel of low-

and high-grade astrocytomas, in glioblastoma-derived cell

lines and in non-glial tumor specimens. Doppel transcripts

were visualised in glioblastoma-derived cell lines by means

of cRNA in situ hybridisation. The presence of the Dpl

protein and its cellular localization was evaluated by

Western blot and immunohistochemistry on tumor

specimens and in cell lines. Results: The results of

quantitative analysis showed that the PRND expression was

directly related to the malignancy of tumors. Interestingly,

cRNA in situ hybridisation of PRND transcript highlighted a

peculiar nuclear retention that is suggestive of an altered
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transcription or processing of the gene. Western blot

analysis showed different Dpl forms comprising membrane

anchored and cytoplasmic isoforms, depending on the grade

of tumor malignancy. Immunohistochemical analysis

revealed a diffuse cytoplasmic Dpl distribution in astrocytic

neoplastic cells. Whereas, Dpl exhibited the expected

membrane localization in few scattered cells, like infiltrating

lymphocytes and endothelial cells of blood vessels.

Discussion: Our findings suggest that the PRND gene might

be a useful molecular marker in the analysis of astrocytoma

progression and in the tumor grade definition. Additionally,

understanding of the mechanisms of the increased

expression of PRND, as well as of its altered protein

trafficking and cellular localization, might provide insights

into the regulatory pathways of tumor development.

94
DAIDZEIN IMPROVES THE CAPACITY OF
TAMOXIFEN TO PREVENT MAMMARY TUMORS BY
UP-REGULATING ESTROGEN RECEPTOR (ER)‚
EXPRESSION AND SUPPRESSING OXIDATIVE DNA
DAMAGE
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Richard B. van Breemen3
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Experimental evidence is beginning to suggest that soy

components enhance tamoxifen's (TAM's) chemopreventive

action against mammary carcinogenesis. Initially, it was

determined that miso in combination with TAM was more

effective than TAM alone in preventing N-nitroso-N-

methylurea-induced rat mammary cancers (1). We reported

later that a TAM/soy protein isolate (SPI) combination

provided stronger protection against 7, 12 dimethylbenz[a]-

anthracene (DMBA)-induced mammary carcinogenesis in

rats than TAM alone (2). These findings support the

premise that one or more soy component(s) work additively

or synergistically with TAM. Our first objective was to

identify these soy components, and our second was to gain

insight into their possible mechanism of action. Materials
and Methods: To reach our objectives, female Sprague-

Dawley rats were placed on diets supplemented with TAM,

genistein, daidzein, or a combination of each isoflavone with

TAM; a week later the rats were given the carcinogen

DMBA and tumor incidence, multiplicity, latency and

burden were determined. Results: The most effective diet

was the TAM/daidzein combination; it reduced tumor

multiplicity by 76%, tumor incidence by 35%, tumor burden

by over 95%, and it increased tumor latency by 62%

compared to the control basal diet. The TAM/daidzein

combination diet was in all aspects more effective while the

TAM/genistein combination was less effective than the

TAM diet. According to immunoblot data, the expression

of ER‚ in the mammary glands of rats fed daidzein more

than tripled in comparison to those fed the basal diet. There

was a significant decrease in the expression of ER· in the

TAM-fed rats. The TAM/daidzein diet significantly

decreased 8-oxo-dG levels (an indicator of oxidative DNA

damage) in the mammary glands. Conclusion: This study

shows that the combination of daidzein with TAM produces

increased protection against mammary carcinogenesis, while

the combination of genistein with TAM diminishes the

protection when compared to TAM alone. The daidzein

metabolite equol may account for the benefit produced by

the daidzein diets. These data suggest daidzein, a non-

steroidal estrogen of the isoflavone class, provides

protection against mammary carcinogenesis by modulating

the relative expression of ER‚ and by shielding against

oxidative DNA damage.
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ALTERNATIVE THERAPIES IN PROSTATIC CANCER

G. Conti

Department of Urology, St. Anna Hospital, Via Napoleona,

60 22100 Como, Italy

Prostatic thermoablation with HIFU is a quite new

opportunity to treat localized prostatic cancer.

Despite a follow-up as yet too short to allow a relevant

assessment of its efficacy in terms of definitive cure of

localized prostate cancer, the last published results from the

European Multicentric Study and from Gelet indicate

HIFU treatment as a valuable alternative option for well-

and moderately-differentiated tumors, with an initial PSA

< or=15 ng/ml, in men with a life expectancy between 5 and

15 years. For young patients (life expectancy over 15 years),

appropriate information must be delivered, explaining that

the standard treatment for localized prostate cancer remains

radical prostatectomy or external beam radiation therapy,

and that HIFU is not currently validated for them.

Abstracts of the 7th International Conference of Anticancer Research, 25-30 October 2004, Corfu, Greece

3459



In recent years, an increasing number of patients

underwent HIFU in Europe (more than 4500 to date) in

more than 35 urological centers. The median negative

biopsy rate at six months reported by Thuroff is 88.9% and

the PSA stability rate 84.1%. This results agree with other

centers in Europe (negative biopsy rate 86% in Lyon,

France and 86.9% in Como, Italy).

Stratifying patients by class of risk (low, intermediate and

high) for disease recurrence, we registered a significant

difference in the negative biopsy rate at six months after

treatment (low risk: 96.9%; intermediate risk: 88%; high

risk 78%), these preliminary results being similar to those

reported for the other therapeutic options. High-risk

patients should not be considered for HIFU treatment as a

monotherapy (as assessed by Gelet), but for a combined

treatment. The HIFU-related morbidity is generally low; no

rectal injury occurred with the latest software program

driving the ultrasound transducer; in our experience, sexual

function may be conserved in about 58% of potent patients;

incontinence occurred in 7.1% of patients (moderate to

severe) and BOO in 7.8%. More recently, HIFU has shown

an interesting role as a salvage therapy for local recurrence

after radiotherapy.

In April 2004, Gelet reported the results from 71 patients

treated with HIFU for biopsy proven local recurrence after

radiotherapy for localized prostate cancer; 57 (80%) of the

71 patients had negative biopsies, while 43 (61%) of the 71

had a nadir PSA level of less than 0.5 ng/mL. The nadir

level was obtained within 3 months. At the last follow-up,

44% of the patients had no evidence of any disease

progression. In the series of Gelet, the adverse events

related to HIFU included rectourethral fistula in 6%, grade

3 incontinence in 7% and bladder neck stenosis in 17%. No

rectal injury occurred with the use of specific parameters.

In conclusion, HIFU appears to be a promising treatment

option with a curative chance for patients with local

recurrence after external beam radiotherapy. The HIFU-

related morbidity is lower than the morbidity reported after

other types of salvage therapy, leading to a favorable

risk/benefit ratio. The learning curve is short (approximately

10 to 15 patients) for urologists with skills in ultrasound

imaging. The main advantages of the HIFU treatment are

its low morbidity, the option to repeat the treatment if

needed and the possibility of treating patients who

previously underwent prostate resection; moreover,

radiotherapy may be performed after HIFU, without

increased morbidity.

Interstitial radiofrequency (RITA) may be used to obtain

thermal ablation of prostatic tissue; by the guide of a

transrectal probe, a needle with retractable hooks at its tip

is inserted in two or more sites of the gland, depending on

the volume to be treated; the device registers in real time

the tissue impedance as well urethral temperature to avoid

damage to urethral epithelium; experience is not great, but

RITA may play a role in selected patients not available for

radical prostatectomy and/or radiotherapy. Recently RITA

has been proposed to treat local recurrence after external

beam radiotherapy.

Cryotherapy has a quite large diffusion in the U.S. (less in

Europe) to treat patients affected by prostate cancer not

suitable for more radical treatments; the new generation of

cryoprobes, inserted through the perineum under

transrectal ultrasound guide, may form spherical ice-balls,

programmable in dimension and extension; a cooling system

protects urethra by freezing; a single treatment consists of

two cycles of rapid freezing and slow warming; it is also

possible to treat some mm of periprostatic tissue in case of

T3 tumours; side effects are dysuria, sometimes

incontinence, rarely rectal fistulae; also cryotherapy may be

used to treat local failure after radiotherapy.
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THE BRISTOL CANCER HELP CENTRE – A
HOLISTIC APPROACH TO CANCER CARE

Helen Cooke

Director of Therapy, Bristol Cancer Help Centre, Grove

House, Cornwallis Grove, Clifton, Bristol. BS8 4PG, U.K.

For the past 24 years, the Bristol Cancer Help Centre has

been providing a holistic care programme for people with

cancer and their supporters. This presentation will describe

the work of the Centre, which uses a range of

complementary therapies and self-help techniques to

support people affected by cancer.

The findings of a focus group study that the Centre was

involved with entitled ‘Meeting the needs of people with

cancer for support and self-management’ will also be

presented. This study brought to light particular points of

vulnerability on patients’ "cancer journey" where people

needed extra support e.g. post secondary diagnosis, post

treatment. It also highlighted some of the reasons people

turn to complementary therapies and self-help strategies. 

97
PET DOGS AS A MODEL TO STUDY EXCEPTIONAL
LONGEVITY AND CANCER RESISTANCE IN THE
OLDEST-OLD

Dawn M. Cooley1,4, Lawrence T. Glickman2, Michael

Hayek3 and David J. Waters1,4

1Departments of Veterinary Clinical Sciences and
2Veterinary Pathobiology, Purdue University, West

Lafayette, IN; 3The IAMS Company, Lewisburg, OH;
4Gerald P. Murphy Cancer Foundation, 1291 Cumberland

Ave, West Lafayette, IN, 47906, U.S.A.
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Cancer is one of the most lethal and highly prevalent

diseases affecting older people. However, scientists who

study centenarians (people who live to be 100 years of age)

have discovered a puzzling paradox: although cancer

mortality rates increase throughout most of adulthood,

cancer risk actually declines in advanced age. Although

poorly understood, this pattern suggests that, compared to

the general population, the oldest-old are cancer resistant.

Pet dogs living in the same environment as humans

experience a high lifetime risk for the development of

spontaneous cancers, and many of these cancers mimic their

human counterparts in terms of biological behavior and

response to treatment. As a first step in determining

whether the oldest-old pet dogs are cancer resistant, we

used information collected from pet owners and

veterinarians to construct lifetime medical histories for 345

Rottweiler dogs. The oldest-old Rottweiler dogs (those that

lived beyond 13.3 years -- an age at which more than 95%

of the population was deceased) were compared to dogs

with usual longevity (dogs that died at 9-10 years of age).

The results of our study showed that exceptional longevity

in Rottweiler dogs was accompanied by a significant

decrease in cancer mortality. Only 19% of extreme aged

dogs died of cancer versus 82% of dogs with usual longevity

(p<0.0001). These findings suggest that cancer resistance

genes are over-represented in the extreme aged of both

species, where they in some manner protect old tissues from

the development of life-threatening malignant tumors. Our

findings provide a strong rationale for future investigations

using pet dogs to probe the comparative mechanisms of

cancer resistance in the oldest-old. In addition to

informative genetic studies, the relatively short life span of

dogs (compared to humans) enables investigators to collect

detailed information on lifestyle factors, such as diet and

physical activity, throughout the life course beginning at a

very young age.

98
HOW TO USE MOUSE MODELS OF HUMAN BREAST
CANCER IN PRECLINICAL TRIALS 

Michel Crépin, Mélanie Di Benedetto, Roger Vassy, Anna

Starzec and Gérard-Yves Perret

Université de Paris 13, U553, ERITM 0224, SMBH, 74 rue

Marcel Cachin, 93017 Bobigny, France

Animal models have been extensively used to test new

agents for the treatment and prevention of cancer. Different

mouse models of human breast cancer have been used to

test promising anticancer drugs.

These models include mice that spontaneously develop

mammary tumors, exograft models, transgenic and knockout

mice that develop mammary tumors. After reviewing the

particular strengths and weaknesses of these models, we

focussed on xenograft models, the most widely used

preclinical models for testing anticancer drugs. Xenografted

tumors using human breast cancer lines are easily and

rapidly conducted and are recognized by the F.D.A. as

providing proof of preclinical antitumor activity against

human cancers. Moreover, when xenografted in the

orthotopic site (mammary gland), breast tumor cells such as

MCF7-ras and MDA-MB-435 rapidly metastasized

preferentially in the liver or lung. The mammary tumors

obtained by microsurgical implantation of MCF7-ras and

MDA-MB-435 cells in the mouse fat pad appeared quickly

(1 week) and were similar to breast invasive tumors. Thus,

MCF7-ras hormono-sensitive tumors were blocked by

Tamoxifen treatment and then, after 7 weeks, tumor

development relapsed under Tam treatment. Then lung

metastasis originating from these primary mammary

angiogenic tumors provide the possibility of testing

antiangiogenic and antimetastatic molecules. We used such

in vivo metastatic models to investigate the antiangiogenic

and antimetastatic activities of cytostatic compounds. We

found that bisphosphonates and sodium phenylacetate

derivatives inhibit tumor angiogenesis by inducing

endothelial cell apoptosis and, consequently, tumor

necrosis. 

This antiangiogenic activity, which occurs at non toxic

doses, prevents the formation of lung micrometastasis. This

inhibition is not reversible even nine weeks after the end of

treatment. Peritumoral or intravenous treatments were

similarly efficient in suppressing metastasis formation.

These models can be used to define and adjust appropriate

protocol treatments relevant to clinical trials. On the other

hand, these in vivo models allowed us to investigate the

efficiency of drug association to prevent metastasis

formation and development.

99
NUTRITIONAL REGULATION OF GENE
EXPRESSION-RELEVANCE FOR CANCER
PREVENTION

Heide S. Cross, Enikö Kallay, Daniel Lechner and

Giovanna Bises

Department of Pathophysiology, Medical University of

Vienna, Währingergürtel 18-20, 1090-Vienna, Austria

Sporadic colorectal cancer is one of the most prevalent

cancers in the Western industrialized world. Its incidence is

highly related to nutritional intake. Tumor location

(proximal, distal) as well as gender distribution reflect

nutritional habits. It has been shown, both in vitro and in
vivo, that enhanced oral uptake of calcium, either by

ingestion of dairy products or supplements, reduces mitosis

Abstracts of the 7th International Conference of Anticancer Research, 25-30 October 2004, Corfu, Greece

3461



in normal as well as malignant colon mucosal cells. 17‚-

estradiol, while known to enhance proliferation of

mammary cells, may however protect against colorectal

cancer incidence (Women’s Health Study). In this respect, it

is extremely interesting that in countries with high soy, and

therefore high phytoestrogen, consumption mammary,

prostate and colorectal cancer incidence is reduced. The

aim of this study was to investigate genes related to

premalignancy of the colon and their regulation by

nutritional calcium and soy. We evaluated by RT-PCR,

Western blotting and immunohistochemistry expression of

estrogen receptors (ER)-· and -‚, of PCNA (proliferating

cell nuclear antigen), of the cyclin-dependent kinase

inhibitor p21, of vitamin D receptor (VDR) and of

CYP27B1 and CYP24, the synthetic and catabolic vitamin

D hydroxylases. The latter are not only expressed in kidney,

where they are responsible for adequate serum 1,25-

dihydroxyvitamin D3 (1,25-D3) levels to maintain

calcium/phosphate homeostasis, but are also in the colon

where 1,25-D3, due to its antimitotic prodifferentiating

capacity, plays an important role in cancer prevention.

In in vitro models, we were able to demonstrate that low

levels of calcium indeed elevated proliferation, and also

enhanced expression of CYP24, the 1,25-D3-catabolizing

enzyme. When we fed C57BL/6 mice an AIN76A diet

containing low calcium (0.1 or 0.04 %), PCNA expression

was elevated while p21 expression was reduced, and CYP24

again was enhanced. In mouse colon ER-· expression,

similar to the human gut, was much lower than ER-‚ and,

while we did not find a gender-related modulation, a site-

specific regulation was very apparent. It is well recognized

that phytoestrogens preferentially bind to ER-‚. When we

fed mice soy (phytoestrogens) with a low calcium diet, the

enhanced colonic proliferation was normalized and CYP24

expression was reduced. This suggested that both a high

calcium and phytoestrogen-containing diet could normalize

proliferation of the colon and also protect against tumor

progression by enhancing colonic production of 1,25-D3.

100
EFFECT OF PLANT EXTRACT ON THE EXPRESSION
OF ONCOSUPPRESSOR GENES IN MICE

G. Gzakó, M. Varga, Z. Orsós, C. Varga, I. Ember and I.

Kiss

1Institute of Preventive Medicine, Faculty of Medicine,

Pécs University of Sciences, Szigetti str. 12, H-7643 Pécs;
2"Varga Cseppek" Ltd., Pécs, Hungary

A complex alcoholic extract of more than 200 herbs diluted

with water ("Varga-drops"), was tested for possible effect on

gene expression, in order to evaluate its possible

anticarcinogenic effect in vivo.

Forty mg/bwkg dimethylbenzanthracene was given

intraperitoneally to 6- to 8-week- old CBA/Ca mice, and 24

hours after the carcinogen treatment, 0.3 ml/bwkg Varga

was administered , also intraperitoneally, while the control

animals received the vehicle. Twenty four hours later, the

animals were overnarcotized and spleen, liver, kidney, lungs

and paraaortical lymph nodes were removed, RNA was

isolated and slot-blotted onto Hybond N+ membranes. The

membranes were hybridized with chemiluminescently-

labelled clone probes of c-myc, Ha-ras and p53 genes. The

X-ray films were evaluated by Quantiscan software.

The herb extract statistically significantly increased the

expression of the studied oncogenes and p53 tumor suppressor

gene. This fact did not support an anticarcinogenic effect. 

101
AN RNAi KNOCK-OUT AND GENETIC
RECONSTITUTION SYSTEM TO RESTORE wt p53
FUNCTION IN CANCER

M. D’Amato, G. Greicius, S. Malin and S. Pettersson

Karolinska Institute-MTC, Nobels Vag 16, 17177

Stockholm, Sweden

The tumor suppressor, p53, is the most frequently mutated

gene in human cancer (50% of all cancers). Its inactivation is

involved not only in carcinogenesis, but also in conferring

resistance to chemotherapy. Therefore, therapeutic

replacement of the wild-type p53 gene has been pursued as a

potential strategy in a variety of cancer types. Though

conventional gene-therapy approaches have shown some

severe limitations, the advent of RNA interference (RNAi) has

recently boosted scientific efforts and hopes in this direction.

Remarkably, due its sequence specificity, RNAi might allow

allele-specific suppression of mutant transcripts, leaving wild-

type copies unaffected, with enormous implications for both

cancer research and therapeutics. However, this approach

would be inadequate to target tumors showing loss of

heterozygosity (as is often the case for p53 cancers), or to

selectively knock down mutant genes where the change resides

in RNAi-inaccessible regions of the mRNA. We have

developed a novel strategy, whereby we use small interfering

RNAs (siRNAs) to suppress the expression of all endogenous

p53 transcripts, and an engineered RNAi-resistant p53

("p53rescue", containing 235 silent substitutions) to restore

wild-type p53 function. A series of adenoviral constructs have

been produced, carrying siRNAs, p53rescue or both, and have

been tested in a number of p53 mutant cell lines. Preliminary

experiments showed that this approach can be successfully

applied to "knock-in" wild-type p53. By transferring the system

to a CAR (Coxsackie adenovirus receptor) transgenic mouse

generated in our laboratory, the ultimate goal is now to inhibit

tumor development in a mouse model of cancer. 
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GROWTH INHIBITION OF HUMAN ORAL CANCER
CELL LINES BY EXTRACTS AND COMPONENTS OF
BLACK RASPBERRIES

S.M. D’Ambrosio, C.H. Han, H. Ding, B. Casto and G.D.

Stoner

The Ohio State University, Columbus, OH 43210, U.S.A.

Black raspberries (RO) are a rich natural source of

chemopreventive phytochemicals, which inhibit the

development of oral, esophageal and colon cancer in

rodents and benzo(a)pyrene-induced cell transformation

of hamster embryo fibroblasts. However, the molecular

mechanisms and the active components responsible for

black raspberry chemoprevention are unclear. In the

present study, a fraction eluted with ethanol (RO-ET)

during silica column chromatography of the organic

extract of freeze-dried RO and two major components of

RO, ferulic acid and ‚-sitosterol, inhibit the growth of

premalignant and malignant, but not normal human oral

epithelial cell lines. A fraction eluted with

CH2Cl2/ethanol (DM:ET) and ellagic acid, (another

major component of RO that is present in the freeze-

dried berries, but is not in the extracts), inhibited the

growth of normal as well as premalignant and malignant

human oral cell lines. The molecular mechanisms by

which the RO-ET fraction, ferulic acid and ‚-sitosterol

selectively inhibited the growth of premalignant and

malignant oral cells were investigated using flow

cytometry and Western blotting of cell cycle regulatory

proteins. There was no discernable change in the cell

cycle distribution following treatment of cells with the

RO-ET fraction. Premalignant and malignant cells

redistributed to the G2/M-phase of the cell cycle

following incubation with ferulic acid. ‚-sitosterol treated

premalignant and malignant cells accumulated in the

G0/G1- and G2/M-phases, respectively. The RO-ET

fraction reduced the levels of cyclin A and cdc2 in

premalignant cells and cyclin B1, cyclin D1 and cdc2 in

the malignant cell lines. This fraction also elevated the

levels of p21waf1/cip1 in the malignant cell line. Ferulic acid

treatment led to increased levels of cyclin B1 and cdc2 in

both cell lines and p21waf1/cip1 was induced in the

malignant cell line. ‚-sitosterol reduced the levels of

cyclin B1 and cdc2, while increasing p21waf1/cip1 in both

the premalignant and malignant cell lines. These results

show, for the first time, that the growth inhibitory effects

of black raspberries on premalignant and malignant

human oral cells may reside in specific components,

which target aberrant signaling pathways regulating cell

cycle progression. 

Supported by grant P01-DE12704.
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CHROMOSOMAL ANOMALIES IN PROSTATE
CANCER DETECTED BY FLUORESCENCE IN SITU

HYBRIDIZATION ON TISSUE MICROARRAYS

K. Das, W. Lau, P.H. Tan and C. Cheng

Department of Urology, Department of Pathology,

Singapore General Hospital, Singapore 169608

Aim: We used tissue microarrays to study cytogenetic

alterations of chromosome-specific regions in 23 prostate

cancer(PC) and matched benign tissues, obtained from

radical prostatectomy in the year 2002-2003. Materials and
Methods: Clinical data. Histological data of PCs showed

that the cancer was from the peripheral zone in 83% cases,

13% from both peripheral and transitional zones and 4%

cases from peripheral, transitional and central zones.

High-grade prostatic intraepithelial neoplasia (PIN) was

present in 78% of specimens and 30% of cases had

capsular penetration. Seminal vesicle invasion was

observed in 9% of cases. The age of the subjects ranged

from 53-74 years. Gleason score varied from 6-9 in the

PCs. Total PSA was 4-10 Ìg/L in 43%, > 10 Ìg/ L in 22%

and unidentified in 35% cases. Pathological stages were T2-

3N0M0-1. Fluorescence in situ hybridization (FISH). Tissue

microarray slides were deparaffinized in xylene and

dehydrated in 100% ethanol, treated in citric acid (pH6.0)

at 80ÆC for 30 min, digested in protease (10mg/ml in 0.1N

HCl) for 1h at 37ÆC, rinsed in 2xSSC at room temperature

for 5 min followed by dehydration in an ethanol series.

FISH was performed using either a Cep7, Cep17 and

Androgen receptor (AR) probe, centromere 8 (8cen),

8p22(LPL) and 8q24 (c-myc), cep 17 and 17p(p53) probe

or Cep11 and cyclin D1 probe. Sections were incubated at

37ÆC overnight and, after posthybridization washes, they

were counterstained with diamidino-2-phenylindole

(DAPI). Nuclei were scored for chromosome loss and gain

at 1000X under oil. A total of 100 nuclei were counted

with an Olympus BX50 epifluorescence microscope

equipped with dual and triple –pass filters. Benign tissues

were used as controls because of the histologically

heterogenous nature of the prostate. Aneusomy was

considered when abnormal signals exceeded 10% of total

nuclei counted. Results: Chromosomal aberrations in
prostate cancer and BPH. FISH analysis, using alpha-

satellite DNA probes, was performed on 23 prostate

cancers and matched benign tissues. To ascertain the

chromosomal alterations in PCs, FISH variables on benign

tumors were calculated and cut-off criteria established.

Monosomy was considered present when one signal

exceeded 28% of all nuclei counted, while trisomy or gain

of chromosome was considered present when three signals

exceeded 15% of all nuclei counted. Cytogenetic
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alterations of one or more chromosomes per tumor were

detected in all of the 23 cases. The most frequent

aberration was loss of chromosome 8 being detected in

14(61%) of the PCs.Chromosome 7 was monosomic in 9

tumors (39%) and chromosome 17 in 13(56.5%) tumors.

Chromosome 8 was trisomic in 3(13%), chromosome 11 in

2(9%) and chromosome 7 in 7(30%) tumors. Correlation
of FISH with clinicopathological data. Trisomy 7 was the

most common cytogenetic alteration in 7/7 pT3 cases.

Monosomy 17 was present in all of the 13 perineural and 3

vascular invasive PCs with T2N0M1 & T3N0M0. Trisomy 8

was found in higher cancer Gleason scores with 2/2

seminal vesicle invasive PCs. No correlation between

serum PSA with FISH results could be observed.

Conclusion: Our results indicate that multiple

chromosomal and genetic alterations are involved in

carcinogenesis of the prostate. Significant numerical

aberrations were determined between prostate cancer and

BPH using FISH on TMAs. Thus, it is possible that

interphase FISH analyses on TMAs will soon be routinely

utilized for diagnostic and prognostic purposes.

104
FATTY ACIDS AND THEIR DERIVATIVES AS
ANTICANCER AGENTS

Bruce Davidson

Physiology, University of the Witwatersrand Medical

School, 7 York Road, Parktown, 2193, South Africa

Several years ago, initial work in our laboratory, as well

as reports emanating from other laboratories in South

Africa, the UK, Australia and the USA, indicated that

polyenoic fatty acids show the potential to be selective

antineoplastic agents, at least towards cells in culture.

Depending on the family of polyenoic fatty acid (n6 or n3)

the effects varied, with some transformed cell lines

showing greater cytostatic/cytotoxic effects with n6

compared to n3, while others showed the opposite, and

yet others non-selective effects. Normal cells grown in

parallel or in co-culture were not affected. Further work

showed that the effects were most likely to be attributable

to lipoxygenase and/or cyclo-oxygenase derivatives of the

fatty acids. Subsequently, work with normal cell lines from

human, cat and rat have shown that there is considerable

variability in response of cells to incubation with

polyenoic fatty acids, depending on the species and tissue

of origin, and that great care needs to be taken in the

selection of controls when transformed cells are grown in

culture. It was also shown that mixtures of fatty acids

paralleling the composition of natural oils induced

different effects to those seen when individual fatty acids

were used, implying antagonistic/agonistic effects. At the

same time, considerable variability has been shown in the

response of both transformed cells and in situ carcinomas

to exposure to polyenoic fatty acids or their derivatives.

Such effects may reflect inappropriate polyenoic fatty acid

metabolism in neoplastic cells, or loss of the influence

such moieties have been shown to exert on specific

receptor-linked mechanisms in normal cells.

105
MLL TRANSLOCATIONS IN ACUTE LEUKEMIA

Marc De Braekeleer, Frédéric Morel, Marie-Josée Lebris

and Nathalie Douet-Guilbert

Laboratoire de Cytogénétique, Faculté de Médecine et des

Sciences de la Santé & CHU Morvan, Brest, France

The MLL gene, located in band 11q23, is the human

homologue of the Drosophila Trithorax gene, a member

of a highly conserved family of genes which regulates the

transcriptional states in the later developmental stages.

The MLL gene contains an AT hook motif, zinc finger

motifs, a DNA methyltransferase motif, a bromodomain

and a C-terminal SET domain. It is part of a larger

complex, whose components are involved in histone

deacetylation and methylation and nucleosome

remodelling. The MLL gene may act to maintain the

transcription of target genes.

MLL gene abnormalities can be divided into two

categories. The first category consists of MLL gene

rearrangements, usually as translocations, insertions and

partial tandem duplications. The second category of

abnormalities is the amplification of the MLL gene (double

minutes, trisomy 11, i(11)(q10), etc.).

MLL gene translocations and insertions account for 5 to

10% of patients with acute myeloblastic, lymphoblastic, and

biphenotypic leukemia; they have also been reported in

myelodysplastic syndromes. At the present time, band 11q23

has been shown to be involved in translocations with genes

present in 71 different chromosomal bands. A split of the

MLL gene has been proven in 37 of these translocations.

Thirty-six partner genes participating in the fusion gene with

MLL gene have already been identified. They encode for

nuclear and cytoplasmic proteins involved in transcription,

signal transduction, cell cycle regulation (growth, growth

arrest, cyto-skeleton organisation).

It is likely that the fusion genes maintain the expression

of genes normally targeted by the MLL gene. However,

there may be other ways in which they induce

leukemogenesis, because several fusion partners are

cytoplasmic proteins without known transcriptional

function. The identification of the MLL gene partners can

increase our knowledge of normal hematopoietic

development and leukemogenesis.
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CONVERGENCE BETWEEN FUNCTIONAL
MAGNETIC RESONANCE IMAGING OF TUMOURS
AND MOLECULAR CHARACTERIZATION: OPEN
QUESTIONS ABOUT BRAIN AND BREAST TUMOUR
GRADING

J.D. de Certaines and Pierre A. Elliat

Imagerie Fonctionelles et Vectorisation en Cancerologie,

Centre E. Marquis, CS 44229 – 35042 Rennes Cedex,

France

Functional imaging of tumours, mainly by MRI-MRS and

PET, will take on an increasing importance in cancer grading

and follow-up. These newly developed methods are able to

provide a large range of quantitative physiological and

histological parameters. For instance, MRI allows the

calculation and mapping of parameters related to angiogenic

status, such as perfusion, vascular volume, extracellular

diffusion compartment, permeability, capillary mean

diameter, capillary tortuosity, etc. In addition, MRI Texture

Analysis (MRI-TA) can provide several tens of quantitative

parameters, but these are still under discussion. This new

profusion of imaging parameters requires multiparametric

methods of data analysis and knowledge reconstruction. The

resulting classification of tumours disrupts classical tumour

grading based on pathology and histology, in the same way as

new data from genomics and proteomics. This shortcoming

of classical tumour grading is presently well accepted and

there is a need for approaches other than histology and

pathology. However, it is not yet possible to present a global

overview of the potential convergence between new tumour

classifications generated by functional imaging, genomics or

proteomics. This open question is likely to be one of the

more exciting challenges for oncologist in the perspective or

revisiting tumour grading as well as the individualization and

follow-up of treatments.

After a short review of some promising aspects of these

new methods, we present two preliminary results on breast

tumours and high-grade gliomas. We address the question of

convergence of methods from our experience of functional

Magnetic Resonance Imaging of tumours carried out at

Rennes University, France. We developed a new Gradient-

Echo method of quantitative (T1 mapping) contrast-

enhanced MRI (DCE-MRI), and then tested it on 100 breast

tumours. Two quantitative parameters, capillary permeability

(ktrans) and extracellular volume (Vec) were calculated using

the four-compartment model proposed by Tofts and

Kermode. The data were analysed by Correspondence

Factorial Analysis (CFA) and Hierarchic Ascendant

Classification (HAC). The resulting classification poses new

questions about breast tumour grading. A similar Gradient-

Echo method of quantitative DCE-MRI applied to high-

grade gliomas was associated with MRI-TA methods. Data

from both DCE-MRI and MRI-TA were analysed by CFA

and HAC, thus calling into question the tumour classification.

When compared with molecular tumour charecterization

by genomics or proteomics, functional imaging (coming

under the term of metabolomics) can potentially yield

additional information on tumour heterogeneity which is a

highly relevant parameter for tumour grading.

107
NORMAL AND TUMORIGENIC CELLS EXPOSED TO
MICROGRAVITY: CONSIDERATIONS IN THE STUDY
OF THE SENESCENCE PROCESS

Paolo Degan, Paola Cuccarolo, Francesca Barbieri and

Monica Sancandi

S. C. Mutagenesi, Istituto Nazionale per la Ricerca sul

Cancro, IST, IRCCS, L.go R. Benzi 10, 16132 Genova, Italy

Recent studies have indicated that the exposure of cells in

culture to reduced gravity, obtained in space flight or

simulated with a Random Positioning Machine (RPM),

induces a phenotype of accelerated ageing. Normal

lymphocytes and lymphoblastoid cells in culture exposed to

microgravity in RPM display an altered transcriptional

pattern coherent with a condition of metabolic quiescence.

Microgravity interferes with the mechanisms of cellular

proliferation and cells are unable to express markers of

stress or to protect themselves from it. Cells are highly

vulnerable to external injuries, the kinetic of DNA repair is

strongly affected and intracellular ATP concentration is

dramatically depleted. These effects may be due to a

functional blockage of mitochondrial activities. While this

fact may be partially beneficial, contributing to minimize the

deleterious effects of ROS production and keep low

apoptotic induction, it is, however, characterised by the

inability to activate stress signals (i.e. HSPs). 

We used Western blot assays to characterize the effects

of exposure to microgravity in FANCA (Fanconi anemia

complementation group A cells), Jurkat, and other

immortalised cells from B and T lineages, with regard to the

expression of activities associated with stress induction, the

activaction of the apoptotic machinery, the regulation of the

cell cycle and the cytoskeletal network. Among several

proteins examined, no relevant alterations in expression

between microgravity-exposed and -unexposed cells were

found, except for a decrease to various extents in the activity

of PCNA and Spectrin ·. This finding is in agreement with

an impairement in cell cycle progression analogous to that

found in normal lymphocytes. Surprisingly however, these

cells did maintain an elevated level of intracellular ATP and

were able to efficiently counteract the action of KBrO3 a

DNA damaging agent. 
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We found that transformed or partially transformed cells

have already adopted strategies to overcome environmental

stress and have already switched their metabolism to a

glycolitic one, reducing in this way many deleterious effects

due to mitochondrial oxidative phosphorylation. Normal

lymphocytes are apparently unable to switch their metabolic

requirements to a glycolytic metabolism. 

Microgravity can be a good model to study the process of

senescence. The employment of cells with different

genotypes may allow the acquisition of information on this

process in normal and cancer cells.
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CULTURAL BODY AND CONTEMPORARY WORLDS

Sandra Degli Esposti Elisi

Department of Sciences Education, Via Zamboni, 34

40126,University of Boloqna, Boloqna, Italy

Why speak about the body? Anthropology has often pointed

out that the body is not only a biological and material entity,

but principally the product of historical, social and cultural

processes. From Mauss (1934) it is clear that clothes,

alimentary rules and hygienic norms are strictly related to

the culture of the group that shares these rules, so that every

word about sexuality, health, illness or death explains

through the body a complex system of cultural meanings. 

Body, health, wellbeing. I would suggest some reflections from

first data processing of research (completed in November

2003), "Healthy lifestyles and medical knowledge in health

periodicals" developed at Paracelsus, Centre of Social Studies

on Health, Care and Quality of Life, Italy. If, on one hand,

these data can help us to outline a radiography of our (Italian)

way of thinking about health, illness and wellbeing from

another, they are not enough, to clarify the contradictions of

the contemporary worlds and the way in which cultural

meanings are reproduced and changed on a level of individual

experiences before and collective experiences later.

Body as a political arena around new forms of reflection

images and ideologies, human being and new technologies, that

change deeply our relations both with the external/interior body

and with the experienced and aspired quality of life. All that is

more evident when the body becomes the object of care from

doctors and nurses: my last reflections will concern cultural and

transcultural education and training of these classes.
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CRYOSURGERY AND RADIO-FREQUENCY
DELIVERY TO THE ANAL CANAL AND LOWER
RECTUM: A SAFE PALLIATIVE TREATMENT FOR
ADVANCED CANCER

A. Delbello2, F. Babic1, L.C. Scevola1 and N. de Manzini1

1General Surgery Department, and 2Proctological Surgery

Unit, Cattinara General Hospital, University of Trieste, Italy

The aim of cryosurgery in advanced neoplasia of the rectum

and anus is to reduce symptoms associated with the disease

and avoid or delay the need for a colostomy. As it is a surgical

approach with few complications, it has been employed for

patients relapsing after a low anterior resection and/or

unsuitable for surgery, due both to tumor pathological status

and patient’s condition, or presenting distal spread metastases.

We followed 49 patients with an average age of 80.8

years, 20 males and 29 females. Thirty-three patients were

affected by adenocarcinoma, 13 by spinocellular carcinoma,

2 by a cloacogenic cancer and one by a melanoma. Because

of their general conditions and elevated ASA score, no

patient was treated under general anaesthesia, since

cryosurgery can be applied in outpatients and can be

repeated frequently. Symptoms presented by patients before

treatment were tenesmus in 35 cases, bleeding or muchorrea

in 45 cases, discharge in 38 and perineal pain in 30.

Cryosurgery can control haemorrhage, causing tissue

necrosis and deep thrombosis of tumoral vessels. Each

session of cryosurgery (1 to 5 per patient) was performed

with a time interval of 30-90 days. In 4 patients we also

delivered radiofrequency in association with the cryosurgical

approach. All patients were checked every 4 months.

Symptoms improved within 3 months: 71.5% of patients for

tenesmus; 87% for bleeding or muchorrea; 47.5% for

discharge and 47% for perineal pain. Morbidity rates was

acceptable: we detected only 2 cases of urinary retention, 4

cases of pain in the first 24 hours and one case of gas

incontinence. Moreover, there were no major complications

such as abscess, fistulas, bowel perforations or stenosis.

Therefore cryosurgery, especially in association with radio-

frequency, is a valid choice to treat advanced cancer of the

anus and lower rectum. Radio-frequency energy delivery can

be safely applied and increases the possibility of debulking

the exophytic tumor without bleeding. The quality of life is

improved for all patients who cannot undergo surgical

treatment and colostomy can be avoided or delayed, the

combined treatment giving more local control of the disease.
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DEVELOPMENT OF CATIONIC LIPOSOMES FOR
VASCULAR TARGETING OF SOLID TUMORS

Marc Dellian1,2, Martin E. Eichhorn1,3, Sebastian Strieth1,2,

Michael Teifel4, Brigitta Sauer4, Uwe Michaelis4 and Kurt

Naujoks4

1Department of Otorhinolaryngology, 2Institute for Surgical

Research and 3Department of Surgery, Klinikum Grosshadern,

University of Munich, Marchioninistr. 15, D-81377 Munich;
4Munich Biotech AG, 82061 Neuried, Germany
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The charge of a molecule or nanoparticle may affect its

intravascular transport to the angiogenic endothelium of

solid tumors (Thurston et al: J Clin Invest 101: 1401, 1998;

Dellian et al: Br J Cancer 82: 1513, 2000). This property

potentially enables selective delivery of therapeutic

substances to tumor endothelium. As a first step we have

therefore evaluated the effect of liposomal surface charge

on uptake and kinetics of liposomes into solid tumors.

Results from these localisation experiments provided the

composition of liposomes with preferential tumor uptake.

As a next step, paclitaxel was encapsulated into these

optimized liposomes to create a vascular targeting agent. 

Localization, mechanisms and antitumoral efficacy of

cationic-liposome-encapsulated paclitaxel (MBT-0206) were

evaluated in numerous in vivo studies using the amelanotic

hamster melanoma A-Mel-3 growing in a dorsal skinfold

chamber of Syrian Golden hamsters. Results indicate

significant changes in tumor microcirculation, which confirm

that encapsulation of paclitaxel in cationic lipid complexes

resulted in a mechanistic switch from tumor cell toxicity to

vascular targeting. 

Following successful preclinical studies, we have initiated

phase Ib/II clinical studies on vascular targeting of head and

neck squamous cell carcinoma. During and after injection

no signs of acute or chronic toxicity were observed.

Localisation experiments proved preferential localisation of

cationic liposomes in microvessels of human tumors.

Furthermore, dynamic MRI measurements and laser

Doppler flowmetry demonstrated a reduction of tumor

perfusion in patients.

In conclusion, our data confirmed that encapsulation of

antitumoral substances into cationic liposomes is an

efficient approach for vascular targeting of tumor

endothelium.

Supported by a grant from Munich Biotech AG, Germany
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OXIDATIVE INACTIVATION OF HIV USING
PEROXYNITRITE ION (ONOO-)

George Deliconstantinos and Vassiliki Villiotou

Department of Experimental Physiology, University of

Athens Medical School, Athens 11527, Greece

The present research provides a method for decontamination

processes where the hydroxyl group (OH.) of hematin reacts

with ONOO- to form the strong stable oxidizing radical

hematin-Fe-(HO)ONOO2-, that alone and/or in combination

with an oxidizing biocide like selenium dioxide (SeO2),

peracetic acid and/or peroxyacetyl nitrate inactivates HIV

virus. The method used for the synthesis of ONOO- is based

on the autoxidation of hydroxylamine in alkaline solutions

according to the reactions:

NH2OH + O2 ------➔ H2O2 + NO-

NO- + O2
- ……> ONOO-

ONOO- was determined fluorometrically by

dihydrorhodamine 123 oxidation to rhodamine at excitation

500 nm and emission at 528 nm. ONOO- was attached to

the OH group in the Fe3+ of hematin to form the stable

radical hematin-Fe-[(OH)ONOO]2- as follows:

Hematin-Fe-NO + O2
- ………> Hematin-Fe-(OH)ONOO2-

The stable radical hematin-Fe-(OH)ONOO2- was detected

by UV diode array spectroscopy at 420 nm.

The production of OHØ in alkaline solutions (Fenton

reaction) was achieved according to the reaction:

Li2O2 + Heme-Fe2+…> Heme-Fe3+ + OH- + OHØ

Purified HIV1/2 antigens were treated with either ONOO-

or peracetate oxidants, and/or their combinations for 5 min.

HIV1/2 antigens activities were estimated using a

commercially available enzyme-linked immunoabsorbent

assay (ELISA) kit. Heat-inactivated human serum

containing HIV antibodies was conjugated with antigens in

microtiter plates. The optical densities at 450 nm (reference

filter 620 nm) were read with a microplate reader.

The results show that, for untreated (control) HIV1/2,

the Optical Density was (O.D)=2.249; for ONOO- (approx.

100 Ìª) O.D=1.681 and for SeO2 O.D= 2.078, while for

ONOO- plus SeO2 O.D=0.520. For hematin-Fe-

[(HO)ONOO]2- O.D=1035. For lithium peracetate (0.5

mM), the O.D value was 2.095. For peroxyacetyl nitrate (0.5

mM), (it releases ONOO-) O.D =1.746. However, for the

combination of ONOO- (100 Ìª) plus lithium peracetate

(0.5 mM), O.D =1.078, while for the combination of

ONOO- (100 Ìª) plus peroxyacetyl nitrate (0.5 mM), the

O.D value was 1.714.

The results showed that ONOO- inactivates HIV virus by

oxidizing the glycoprotein gp160. This inactivation may

result from oxidation of sulfydryl groups, nitration and/or

hydroxylation of amino acids, etc. The present method can

also be applied to killing bacteria and bacterial spores and

to inactivating bacterial toxins.
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SLIT-ROBO INHIBITS MEDULLOBLASTOMA BUT
NOT GLIOMA CELL INVASION IN THREE-
DIMENSIONS

Tamra Werbowetski1, Damien Faury2, Alexandre Angers-

Loustau1, Rolf Bjerkvig3, Jack Antel4, Nada Jabado2, Yi

Rao5 and Rolando F. Del Maestro1

1Brain Tumour Research Centre, Montreal Neurological

Institute McGill University, Montreal, Quebec;
2Department of Pediatrics, Montreal Children’s Hospital,

Montreal Quebec, Canada;
3Department of Anatomy and Cell Biology, University of

Bergen, Bergen, Norway;
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4Neuroimmunology Unit, Montreal Neurological Institute,

McGill University, Montreal, Quebec, Canada;
5Department of Anatomy and Neurobiology, Washington

University School of Medicine, St. Louis, MO, U.S.A.

Malignant central nervous system tumors are characterized

by proliferation, resistance to apoptosis and invasion. Recent

evidence suggests that molecules known for their roles in

neurodevelopment are also linked to tumorigenesis. Slit and

its receptor Roundabout (Robo) have been shown to play

roles in the motility of cells as distinct as neurons and

leukocytes. Here, we provide evidence for an inhibitory role

of Slit-Robo in medulloblastoma, but not glioma cell

invasion in vitro. Slit and Robo are expressed in a variety of

cell lines and primary human brain tumors including

medulloblastoma and glioblastoma. However, recombinant

Slit-2 protein inhibited medulloblastoma, but not glioma, cell

invasion using time-delayed co-culture and sodium alginate

bead microencapsulation in collagen and in confrontation

co-cultures with astrocyte aggregates. Even over-epxression

of Robo in U251 glioma cells did not induce a response to

Slit. Slit-Robo interactions in medulloblastoma could also be

partially rescued by a Robo-1 functional blocking antibody,

and the Robo-1 ectodomain. Time-lapse videomicroscopy

confirmed the inhibitory effect of Slit on individual

medulloblastoma cell speed without an effect on direction or

proliferation. Our findings demonstrate a new role for Slit-

Robo in the inhibition of medulloblastoma invasion, and

expand the concept of a conserved mechanism guiding the

motility of distinct cell types. 
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BETA CATENIN AND APC: AN ULTRASTRUCTURAL
STUDY IN PATIENTS WITH SPORADIC
COLORECTAL CANCER AND FAMILIAL
ADENOMATOUS POLYPOSIS

P. Sena1, M. Saviano2, S. Monni2, L. Roncucci1, L.

Marzona1 and A. De Pol1

1Dipartimento di Anatomia e Istologia, 2Dipartimento di

Chirurgia generale e Specialità chirurgiche and
3Dipartimento di Medicina e Specialità mediche –

Università di Modena e Reggio Emilia, Italy

Epithelial cells are targeted by physiologic stimuli from the

surrounding environment. According to their functional

status, they respond with proliferation, differentiation,

apoptosis and migration. These processes are programmed

in the genome, but they are influenced by several

transduction signals coming from adjacent cells in the

nearest microenvironment. A perturbation of the balance of

these mechanisms can play a crucial role in the early events

of carcinogenesis. One of the key molecules involved in the

tuning of the signal transduction mechanism in epithelial

tissues is ‚-catenin. This is a 92kDa protein necessary for

cell-cell adhesion and for the maintenance of epithelial

integrity. Moreover, it has an important role in the

prevention of tumor invasion and of metastasis. When

mutations in ‚-catenin or adenomatous polyposis coli

(APC) genes do occur, or the Wnt pathway is up-regulated,

‚-catenin accumulates in the cytoplasm and migrates to the

nucleus, activating other genes involved in carcinogenesis

such as c-myc and cyclin D. APC mutation is an early event

in colorectal carcinogenesis: about 80% of human colorectal

cancer harbors inactivating mutations in this gene. Probably

APC develops its main functions in the cytoplasm where it

down-regulates the Wnt pathway, binding and inactivating

‚-catenin, thus reducing its intracellular level. These

changes are not sufficient for neoplastic transformation; yet

they seem a common and necessary path for tumor

development in several localities, such as in the esophagus,

skin (melanoma) and colon-rectum.

The aim of the present study was to evaluate the

intracellular ultrastructural distribution of ‚-catenin and

APC proteins in colorectal epithelial cells of normal

mucosa, aberrant crypt foci (ACF) and cancer. We

examined 20 human colorectal specimens from patients who

had undergone surgery for sporadic colorectal carcinoma or

familial adenomatous polyposis (FAP), an autosomal

dominant disorder caused by mutations in the APC gene.

Normal colonic epithelial cells showed a strong

membranous expression of ‚-catenin and lacked cytoplasmic

and nuclear expression. Normal crypt cells showed an APC

localization pattern characterized by diffuse nuclear

expression and along the plasma membrane.

In ACF and in carcinoma, a reduced membranous

expression of ‚-catenin was associated with an increasing

nuclear and cytoplasmatic expression. In aberrant crypt foci

and carcinoma, APC is expressed inside the nucleus and at

the level of cell-cell junction, but it decreases in the

cytoplasm. These data were similar in the samples of

patients with sporadic tumor and FAP.
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THE hTERT, Ki67 AND RECURRENCE IN
MENINGIOMAS

L. de Ridder and L. Maes

Ghent University, Department of Anatomy, Embryology,

Histology and Medical Physics, Louis Pasteurlaan 2, B-9000

Gent, Belgium

Meningiomas are benign tumours of the brain coverings

and, after total resection, the patient is healed. About 5 to

10%, however, of these meningiomas do recur. Recurrence

might be linked to proliferation but also to the presence of
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telomerase as it induces an indefinite life span. Telomerase

is a ribonucleoprotein composed of different components

including hTERT (a reverse transcriptase). So the aim of

our study was to demonstrate a correlation between

proliferation, hTERT and recurrence. Materials and
Methods: Biopsies, including resections and recurrences

from 32 patients and 29 biopsies of non recurrent patients,

were collected. In all collected samples the proliferation

markers Ki67 (MiB1 Dako) and hTERT (Novocastra) were

visualized in 1000 tumour cells by immunohistological

staining. Results: Although being classified as benign, 22 out

of typical meningiomas recurred after resection. The

labeling index in non recurrent tumours from Ki67 was

2.1±7, the labeling index in non recurrent tumours for

hTERT was 3.1±2. Labeling index for Ki67 in recurrent

tumours 1.7±2.0. Labeling index for hTERT in recurrent

primary tumours 31.0±10. Labeling index for hTERT in

recurrent tumours at recurrence 40.4±26.0. So no

correlation was seen between proliferation and recurrence,

but a clearcut correlation was observed between the hTERT

protein and recurrence. Conclusion: As hTERT protein is

increased in the putative recurrent tumours, the hTERT

protein can be considered as a predictor for recurrence.
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A ROAD MAP OF CANCER INVASION:
IMPLICATION OF STROMAL MYOFIBROBLASTS

Olivier De Wever1, Erik Bruyneel1, Christian Gespach2,

Marc Mareel1 and Marc Bracke1

1Laboratory of Experimental Cancerology, De Pintelaan

185, University Hospital Gent, 9000 Gent, Belgium;
2INSERM U482, Hôpital Saint-Antoine, 75571 Paris 12,

France

Maintenance of epithelial tissues needs the stroma. When

the epithelium changes, the stroma inevitably follows. In

cancer, changes in the stroma instruct, support and permit

invasion and metastasis, the hallmarks of malignancy.

Stromal changes at the invasion front include the

appearance of myofibroblasts, cells sharing characteristics

with fibroblasts and smooth muscle cells. Using combined

approaches, we have characterized the mechanisms

underlying their pro-invasive activity in vivo and in vitro. We

identified two convergent pro-invasive agents secreted by

myofibroblasts: namely scatter factor/hepatocyte growth

factor (SF/HGF) and the extracellular matrix glycoprotein

tenascin C (TNC), each of which is necessary though not

sufficient for invasion. Myofibroblast-stimulated invasion

into collagen type I is characterized by a change from a

round, non-migratory morphotype with high RhoA and low

Rac activity to an elongated, migratory morphotype with

low RhoA and high Rac activity. RhoA inactivation is

determined by the epidermal growth factor (EGF)-like

repeats of TNC through EGF-receptor signaling that

confers a permissive and priming signal for the pro-invasive

activity of SF/HGF that activates Rac via c-Met. We

confirmed the validity of this mechanism by using

pharmacological modulators and dominant negative or

constitutive active mutants that interfere with RhoA-ROCK

and Rac signaling. Cancer cells, in their turn, may stimulate

invasion of stromal myofibroblasts. Starting from a

multicellular spheroid, myofibroblasts stimulated by soluble

factors derived from cancer cells invaded into collagen type

I in a transforming growth factor (TGF)-‚ dependent way.

N-cadherin activity is implicated in TGF-‚-stimulated

invasion as evidenced by the neutralizing N-cadherin mAb,

GC-4, and specific N-cadherin knock-down by short

interference RNA (siRNA). TGF-‚1 stimulates c-jun NH2-

terminal kinase (JNK) activity in myofibroblasts.

Pharmacological inhibition of JNK alleviates TGF-‚-

stimulated invasion, N-cadherin expression and wound

healing migration. Neutralization of N-cadherin activity by

the GC-4 mAb or a 10 mer N-cadherin peptide or siRNA

reduces directional migration, filopodia formation,

polarization, and Golgi reorientation during wound healing.

Taken together, our results point to a new pro-invasive loop,

initiated by the mutual cross-signaling between epithelial

cancer cells, and TGF-‚-derived myofibroblasts in the

tumor stroma.
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HIGH INTENSITY FOCUSED ULTRASOUND:
MINIMAL INVASIVE TRANSRECTAL TREATMENT
FOR LOCALIZED PROSTATE CANCER (3 YEARS –
270 PATIENTS)

C. D’Hont, M.Lantsoght and P. Van Erps

A.Z. Middelheim, Antwerp, Belgium

High Intensity Focused Ultrasound (HIFU) delivers focused

ultrasound energy via a transrectal U.S. probe - under

transrectal ultrasound guidance - causing rapid thermal

necrosis of tissue within the target area without damaging

the surrounding tissue. HIFU is the least invasive curative

treatment alternative to radical prostatectomy. Objectives:
To present the preliminary clinical results of our first 270

biopsy proven T1-2 (3a) N0M0 prostate cancer patients,

treated with transrectal HIFU. PSA outcome and

comorbidity were analysed per T stage and per risk group.

Patients and Methods: Two hundred and seventy patients

with biopsy proven localized prostate cancer T1-T3a were

treated with HIFU over a period of 36 months, using the

Ablatherm HIFU unit (Edap–Technomed). The clinical

outcome of these 270 patients, with a mean follow-up of 20

months (3-36), were analysed. Results: Ninety-five % of
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patients had PSA < 1 ng/ml within 3 months after

treatment; 82% of T1-2 patients had a nadir PSA < 0.5

ng/ml at 1 month upto > 24 months after single HIFU

treatment. Per risk group, we noticed that mean PSA stayed

< 0.5 ng/ml during the entire follow-up period for the low-

risk group (100 % PSA < 1 ng/ml), mPSA < 1 ng/ml for the

intermediate-risk group (> 90% PSA < 1 ng/ml) and mPSA

< 1.5 ng/ml for the high-risk group (> 80% PSA < 1

ng/ml). In the T3a group, more than 75 % of patients kept

a PSA < 1 ng/ml. No major complications were seen;

urethral or bladderneck stricture or sloughing were seen in

8% of patients. Temporary stress I-II / urge incontinence

was seen in 14% of patients, 98% of whom recovered within

3 months. Potency preservation was possible in > 75% of

patients who had a unilateral nerve-sparing treatment in all

risk groups, > 30% in the completely treated patients and

8% in the T3 group (extension of the treatment well beyond

the capsula). Conclusion: HIFU proves to be a safe,

minimally invasive and possibly curative treatment option

for patients with localized prostate cancer. Retreatment

after EBRT-failure remains a safe option.Continued

monitoring of follow-up studies is mandatory.
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INHIBITION OF KDR ACTIVITY BY
PHENYLACETATE DEXTRAN DERIVATIVE (NAPAC)
INTERACTING WITH BOTH KDR AND VEGF165

Mélanie Di Benedetto1, Anna Starzec1, Roger Vassy1,

Michel Crépin2 and Gérard-Yves Perret1

1INSERM ERIT-M204, équipe de pharmacologie, Faculté

de Médecine, Université Paris 13, 93017 Bobigny Cedex;
2Laboratoire d’Hémostase, Endothélium et Angiogénèse

(Unité INSERM 553), France

We evaluated the mechanism(s) of anti-VEGF165 action of

phenylacetate carboxymethyl benzylamide dextran (NaPaC),

recently demonstrated to inhibit human endothelial cell

growth in vitro and angiogenesis in breast cancer xenografted

in nude mice. NaPaC displaced the binding of VEGF165 to

porcine aortic endothelial cells transfected with KDR

(PAE/KDR) with an IC50 of 2 ÌM and inhibited VEGF165-

stimulated phosphorylation of KDR. In addition,

pretreatment of KDR receptors with NaPaC increased the

binding of VEGF165 about 1.2-fold but induced a complete

inhibition of the KDR activation expressed on PAE/KDR

cells. NaPaC was found to interact with both KDR receptor

and VEGF165 in a dose-dependent manner, whereas its

synthesis precursor, carboxymetyl benzylamide dextran

(CMDB), interacted only with VEGF and had no

pretreatment effects. We showed that NaPaC inhibited VEGF

binding to the co-receptor of KDR, NRP-1 with an IC50 of 6

ÌM. Interestingly, NaPaC did not interact with NRP-1.

Taken together, these results suggest that NaPaC has at

least two different effects: first, it inhibits the binding of

VEGF to KDR and NRP-1 and secondly, NaPaC forms

with VEGF165 and KDR a complex which is unable to

transduce the VEGF signal to endothelial cells. These

findings suggest that this new dextran derivative could be

useful as a potent anti-angiogenic drug in the treatment of

VEGF165-dependent cancers. 
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LABDANE-TYPE DITERPENE SCLAREOL, INDUCES
CELL CYCLE ARREST AND APOPTOSIS IN HUMAN
COLON CANCER CELLS IN A P53-INDEPENDENT
PATHWAY

Konstantinos Dimas1, Sophia Hatziantoniou2, Aristidis

Georgopoulos2, Panayotis Pantazis1 and Costas Demetzos2

1Laboratory of Pharmacology-Pharmacotechnology,

Foundation for Biomedical Research of Academy of

Athens11527, Athens; 2School of Pharmacy, Department

of Pharmaceutical Technology, Panepistimiopolis

Zografou, 15771, University of Athens, Greece

Sclareol is a labdane diterpene isolated mainly from the plant

Salvia sclarea and from several plants of the genus Cistus.

Sclareol has demonstrated previously a significant cytotoxic

activity against human leukemic cell lines. Here we report that

sclareol induces cell cycle arrest and apoptosis in human colon

cancer cells in a p53-independent manner. Methodology:
Colon cancer cell lines HCT116 and HCT116 p53-/- (does not

express p53) were generously provided by Dr B. Vogelstein

(John Hopkins University). Sclareol was isolated from the

leaves and the resin Ladano of the plant Cistus creticus subsp.

creticus, which had been collected from the hills of Crete,

Greece. To determine the activity of sclareol, the following

parameters were initially determined using the SRB assay and

our own customized software: GI50, TGI and LC50. Cell cycle

analysis was performed using FACS analysis. Apoptosis was

assessed using cellular DNA Fragmentation ELISA by Roche

and the ssDNA apoptosis kit from Chemicon. Morphology

studies were also performed. DNA synthesis using BrdUdr

incorporation and FACS analysis, ROS measurement and

Western blot analysis of p53 and related proteins were also

performed. Results: Sclareol was found to be highly toxic for

cells at 100 Ìª after 48 h of incubation, while at 50 Ìª it was

found to arrest cell growth of the cells after the same

incubation period. Sclareol’s activity was not found to be

affected by the absence of p53, as the effect was similar on

both expressing and non expressing p53 HCT116 cells.

Incubations of asynchronous cells, as also G0/1 synchronized

by serum starvation or G2/M synchronized by nocodazole

treatment cells, revealed that sclareol arrested cells at G0/1-

phase independent of the p53 status. Sclareol was furthermore
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found to induce apoptosis as early as 4 h upon treatment of

cells in a dose- and time-dependent manner. DNA synthesis

was found to be almost completely abolished upon 16 h of co-

incubation with 100 Ìª of the compound. No ROS

production was detected upon treatment of cells with either

100 or 50 ÌM of the agent at various incubation times.

Sclareol treatment did not further induce p53, while among

p53 target genes studied (mdm2, bax, bcl2 and p21) sclareol

induced only p21 in a p53-independent manner. Finally,

sclareol was found to induce permanent damage in treated

cells by again a p53-independent but dose- and time-

dependent manner as cells’ recovery upon withdrawal of the

agent from the medium was clearly dependent upon the time

of the co-incubation and the dose. Conclusion: Sclareol, a

natural compound isolated from Cistus creticus subsp. creticus,
a plant native of Greece, is reported to induce cell cycle arrest

at G0/1 and apoptosis on human colon cancer cells. TP53 gene

seems to be a key gene in the development of several types of

cancer as it has been found to be mutated in almost 50% of all

cancers. As many cytotoxic drugs used in cancer treatment act

at least in part through wild-type p53 protein to induce

apoptotic cell death and the outcome of their therapeutic

effect is dependent upon p53 status, we investigated here the

impact of p53 on the effect of sclareol. Results support the

notion that sclareol exhibits its cytotoxic effect via a p53-

independent pathway, while of interest is the p21 induction,

concomitant to G0/1 cell cycle arrest. These results suggest that

sclareol may be a promising anticancer compound.

1 Demetzos C: Thesis, University of Athens, 1990, Greece. 

2 Demetzos C and Dimas C: Review Article in ‘Studies in

Natural Product Chemistry’, Vol. 25 p.235-92, 

3 Dimas K et al: Leuk Res 23: 217-34, 1999.

2 Dimas K et al: Leuk Res 25: 21-25, 2001. 
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TREATMENT OF HUMAN COLON CANCER
XENOGRAFTS, GROWN IN NOD/SCID MICE, WITH
LIPOSOME- ENCAPSULATED SCLAREOL. A
POTENTIAL USE OF LABDANES AS NOVEL
ANTICANCER AGENTS

Konstantinos Dimas1, Sophia Hatziantoniou2, Aristidis

Georgopoulos2, Panayotis Pantazis1 and Costas Demetzos2

1Laboratory of Pharmacology-Pharmacotechnology,

Foundation for Biomedical Research of Academy of

Athens, 11527, Athens; 2School of Pharmacy, Department
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Zografou, 15771, University of Athens, Greece

It has been previously reported that the labdane type

diterpene sclareol exhibits a significant biological activity

against human colon cancer cell lines in vitro. In this work,

we describe experimental results in vivo, that is, results of

treatment of human colon cancer xenografts grown in mice

with lyophilized liposomal sclareol composed of

EggPC/DPPG/Sclareol 9:0.1:5 (LS). Methodology:
NOD.CB17 Prkdcscid/J mice (Charles River Laboratories)

were maintained under defined flora conditions. Human

colon cancer epithelial cells, HCT116 cells, were cultured in

a 5% CO2 -humidified incubator at 37ÆC. For the

establishment of xenografts, 9-week-old mice were injected

s.c. bilaterally in the axillary region with 106 cells.

Subsequently, the mice were randomly divided into groups;

one group served as control and received no further

treatment, whereas the rest of the groups of inoculated mice

received either rehydrated LS (rLS), rehydrated empty

liposomes (rEL) or free sclareol (FS). Administration of

rLS/rEL and FS was initiated when the tumors reached a

volume of 100 mm3 and terminated when the control tumors

reached 1000 mm3. Tumor dimensions were measured every

three days using a caliper and tumor volume was estimated

by the formula calculating the volume of an ellipsoid (ax‚2/2).

Animals’ weights were also monitored twice a week and

animals’ behavior was observed throughout the experiment.

All administrations were done i.p. Schedules tested for rLS

were a cycle of one injection daily for 5 consecutive days, one

cycle of four injections (one every third day) for 12 days and

one injection daily either for five (5/2) or four (4/3)

consecutive days per week until the end of the experiment.

rEL and FS were administered daily for five consecutive days

per week (5/2) until the end of the experiment. Results: When

tumors approximated 100 mm3 (day-S), mice were randomly

divided to groups of at least five animals each and treatments

were started. At day-S one animal was sacrificed and the

presence of the human marker Her-2/neu in the tumor was

detected by flow cytometry, thus confirming that it

maintained its human origin. In all schemes tested, rLS

reduced significantly the tumor growth rate. Best results were

obtained when rLS was administered in a 5/2 or 4/3 schedule,

where time needed for tumors to reach 1000 mm3 was

prolonged more than a week (30% delay). A significant

¢Δ/¢C (40%) was further observed when rLS was

administered in a cycle of one injection daily for 5

consecutive days. No significant changes in weight or appetite

loss or other side-effects were observed, with the exception

of a temporary tremor and ataxia observed immediately after

the injection. FS was found to be toxic at doses above

50mg/kg as animals died within the following hours. Neither

FS nor rEL were found to exhibit any significant effect on the

growth of the tumors. Conclusion: In this study, human colon

cancer xenografts were treated with rehydrated lyophilized

liposomes containing sclareol. In animals treated with rLS, a

significant delay of tumor growth rate was observed that

continued for a prolonged period even after the termination

of drug administration. These findings, taken together with

the absence of significant side-effects, strongly suggest that
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liposomes containing sclareol may lead to a potent anticancer

agent. This is the first time that a labdane diterpene is

reported to exhibit in vivo, anticancer activity. Studies

underway in our laboratories will further establish the

usefulness of labdane diterpenes as anticancer drugs.

1 Demetzos C, Ph.D. Thesis, University of Athens, 1990,

Greece.

2 Demetzos C and Dimas C: Review Article in ‘Studies in

Natural Product Chemistry’, Vol. 25 p.235-92.

3 Dimas K et al: Leuk Res 23: 217-34, 1999.

4 Dimas K et al: Leuk Res 25: 21-25, 2001. 

This work was supported by grants from P.N.

GEROLYMATOS S.A. and MEDEXIS S.A.
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ONCOLYN INHIBITS TELOMERASE ACTIVITY,
INDUCES APOPTOSIS OF CANCER CELLS, CAUSES
REGRESSION AND CLINICAL REMISSION OF
SOLID TUMORS

Arthur H.K. DJang1, Lai Zho-Sheng2, Zhou Dian-Yuan2,

M.Bud Nelson1, Mikhael Adams3, Jiang Bai2, Zhang

Zhenshu2, Zhang Yali2 and Dimitrios Galaris3

1Santé International, Inc., New York, U.S.A.; 2Institute of

Digestive Medicine, First Military Medical University,

China; 3Renascent Integral Health Centre, Toronto,

Canada and University of Ioannina, Greece 

In general, telomerase expression is a hallmark of cancer.

Telomerase activity indicates the capacity of malignant cells for

unlimited proliferation and immortality. Telomerase inhibitors

are attractive agents against this phenomenon. There are

intense world-wide efforts to discover agents that selectively

destroy cancer cells without harming normal tissue. Oncolyn®

has been demonstrated previously to possess anti-oxidative,

anti-inflammatory, anti-angiogenic, anti-metastatic, immune

augmentation, dismutagenic and cytoprotective activities, as

well as promoting cancer cell apoptosis. The present data

further demonstrate the positive correlation of telomerase

inhibition by Oncolyn with cancer cell apoptosis, by providing

a molecular basis for Oncolyn’s anti-cancer function,

prevention and therapy. Oncolyn is composed of edible plant

extracts with the main ingredients including flavonoids,

polyphenols, phenolic acids and saponins. It protects skin from

UV damage, the respiratory system from silica and asbestos

and the endothelium from ox LDL. It has shown anti-cancer

function in nude mouse against various cancer cells implants,

both for prevention and therapy. Oncolyn was demonstrated

to protect DNA against H2O2, silica and asbestos particles by

single cell gel electrophoresis. Inhibition of telomerase resulted

in cessation of cell proliferation and apoptosis. A summary of

the clinical application of Oncolyn against various malignancies

is included.
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ONCOLYN’S ANTI-CANCER, ANTI-AGING AND
OTHER CYTOPROTECTIVE FUNCTIONS

Arthur H.K. DJang1, M.Bud Nelson1, Zhou Dian-Yuan2,

M. Edeas3, Zhang Zhenshu2, Zhang Yali2, Lai Zho-

Sheng2, Lan Lin2, Mikhael Adams5, Sun Hui6, Zhang

Yanshu7, Yang Peiman8, Gong Lin Lin8, Carl Taylor9,

Dimitrios Galaris4, Ginnette Pelletier9, Lucy Lafontaine9

and Marion Laderoute9

1Santé International, Inc., Jamestown, New York, U.S.A;
2First Military Medical University, Guangzhou, China;
3Hopital Antione Beclere, Paris, France; 4University

Ioannina, School of Medicine, Greece; 5Renascent

Integral Health Centre, Ontario, Canada; 6Tianjin Cancer

Center and Hospital; 7North China Coal Medical College,

Molecular Toxicology/Preventive Medicine, Tangshan;
8Dalian Medical University, Dalian, China; 9Private

Practice, Edmonton, Montreal and Ottawa, Canada

Oncolyn is a formulated extract from three edible plants.

More than ninety percent of its ingredients are polyphenols,

proanthocyanidins, phenolic acid and saponins in synergistic

combination with other natural plant ingredients, which

together exhibited effective antioxidant, apoptosis, anti-

angiogensis, anti-inflammatory and cytoprotective functions.

It neutralized the oxidative damage of H2O2 to human

lymphocytes and ROS damage to endothelial cells. Oncolyn

further protected pulmonary macrophages and Wistar rats

from inhalation injury by asbestos and silica, as verified by

single cell gel electrophoresis and histopathology. Oncolyn is

highly inhibitory against various cancer cells in vitro. Cell

cycle studies with flow cytometry, and morphological changes

observed with electron microscopy demonstrated various

stages of apoptosis of cancer cells treated with Oncolyn. 

Oncolyn inhibited the telomerase activity of various cancer

cell lines correlated with cancer cell apoptosis. Oncolyn

extended the life expectancy of Musca domestica and

Drosophila melanogaster. Oncolyn further delayed the

senescence of mice as verified by brain biochemistry and mice

behavior patterns. In vitro, Oncolyn inhibited HIV

replication. It markedly reduced p24 antigen expression after

14 days post-infection. In nude mouse, Oncolyn® was found

to be very effective against implanted human cancer cells of

lung, colon, liver or stomach origin for both prevention and

therapy. Expression of FAS genes, a biomarker for apoptosis,

was demonstrated by immunohistochemistry for both

prevention and therapy groups. Subrenal capsule assay in

mice showed Oncolyn caused reduction of implanted tumor

fragments from patients with invasive breast carcinoma, rectal

adenocarcinoma and squamous cell carcinoma of the lung.

Oncolyn reduced the implanted carcinoma by itself, and also

synergistically with other chemotherapeutic agents such as
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cytoxan, 5FU and methotrexate, cisplatin and adriamycin. In

humans, Oncolyn caused objective and subjective

improvement of patients with different types of cancers

(90%), some in clinical remission, as assessed in an in-patient

setting for 90 days, in a large teaching hospital. The median

survival of malignant diffuse thoracic mesothelioma is less

than 6 months. From the time of definitive pathology

diagnosis, approximately 90% of the patients die within a

period of one year, in spite of combinationa therapy with

surgery, radiation and chemotherapy. In March 1999, we

applied Oncolyn for one terminal pulmonary mesothelioma

patient and achieved a clinical remission in 6 months. The

patient is well and working full time as of August 2004. A

terminal disseminated intraosseous lymphoma patient also

achieved clinical remission in 6 months with Oncolyn therapy

in July 1999. The patient is working full time as of August

2004. Another patient with embryonal carcinoma of the testis,

with metastases to the liver and lung, achieved a clinical

remission in 6 months using Oncolyn, and fathered a healthy

child now 3.5 years old (8-2004). His wife gave birth to a

second healthy baby girl in February 2003. Concomitantly,

Oncolyn also caused amelioration of rheumatoid and

osteoarthritis and generated a feeling of wellness in patients

with various chronic debilitating conditions including COPD,

particularly among senior populations. The poster will report

the results of nude mice response to Oncolyn therapy vs.
various cancer cells implantation, single cell gel

electrophoresis assay against injuries caused by asbestos and

silica, delaying senescence in mice and Oncolyn’s clinical

experience with various malignant solid tumors (prostate,

breast, lung, colon and others) with illustrative cytology,

surgical pathology, CT, MRI and clinical data. Oncolyn has

5 patents (3 United States, 1 Canadian, 1 EU) and one US

patent pending and international trademarks.

Supported in part by a grant from Santé International,

U.S.A.
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DIFFERENTIAL EFFECTS OF SELENITE ON
MALIGNANT MESOTHELIOMA CELLS- A NOVEL
THERAPEUTIC APPROACH RELATED TO THE Trx-
TrxR SYSTEM AND THE REDOX STATE OF THE
CELLS

Gustav Nilsonne, Xiaojuan Sun, Christina Nyström, Anna-

Klara Rundlöf, Mervi Nurminen, Mikael Björnstedt and

Katalin Dobra

Department of Laboratory Medicine, Karolinska University

Hospital, F-46, Karolinska Institute, S-141 86 Huddinge,

Stockholm, Sweden

Malignant mesothelioma is an aggressive tumour, which

arises from mesodermal cells. The tumour may exhibit three

different growth patterns; epithelioid, sarcomatoid and

mixed, and the presence of sarcomatoid cells is a sign of poor

prognosis. The thioredoxin (Trx) system is very active in

malignant mesothelioma. It is involved in apoptosis signalling

and functions mainly by reducing thiols. Furthermore,

thioredoxin reductase (TrxR) is a selenoprotein and also the

key enzyme in selenium metabolism. Selenium compounds

have well documented cancer preventive effects and also

inhibit the growth of cancer cells, especially chemotherapy-

resistant cells.

This project aimed to investigate whether apoptosis can

be induced in mesothelioma cells using selenite alone and

in combination with the commonly used chemotherapeutic

agent doxorubicin. 

Selenite induced apoptosis in cells of both phenotypes,

but the therapy-resistant sarcomatoid cells were more

sensitive to selenite treatment. Viability dropped to 40% in

only 24 h, as compared with 70% for the epithelioid cells.

On the other hand, the epithelioid cells were more sensitive

to doxorubicin and the sarcomatoid cells were virtually

unaffected. When selenite and doxorubicin were combined,

both types of cells were inhibited. In contrast, the benign

mesothelial cells remained largely unaffected. FACS

analysis showed that a large proportion of the epithelioid

cells could be characterised as early apoptotic. At the same

time point, the sarcomatoid cells were to a great extent late

apoptotic/necrotic. When treatment with selenite and

doxorubicin was combined, the difference between the

phenotypes was eliminated and a large proportion of the

cells were late apoptotic/necrotic.

The expression and activity of the thioredoxin and

glutathione systems were directly dependent on the

concentration of selenite. Both were strongly inhibited in

higher concentrations, while stimulated in lower

concentrations. This offers a possible explanation for the

mechanism of action of selenite treatment. Our findings

suggest that selenite is a promising new option for the

treatment of malignant mesothelioma.

123
CHEMOPREVENTION OF SKIN CANCER BY IP-6
THROUGH CELLULAR SIGNALING PATHWAYS

Zigang Dong

Hormel Institute, University of Minnesota, 801 16th

Avenue NE, Austin, MN 55912, U.S.A.

Inositol hexaphosphate (InsP6) has an effective anticancer

action in many experimental models including mouse skin

models. Ultraviolet B (UVB) radiation is believed to be

responsible for many of the carcinogenic effects related to sun

exposure, and alteration in UVB-induced signal transduction

is associated with UVB-induced carcinogenesis. We have
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found that the effects of InsP6 on UVB-induced signal

transduction strongly blocked UVB-induced activator protein-

1 (AP-1) and nuclear factor Î B (NF-Î B) transcriptional

activities in a dose-dependent manner. InsP6 also suppressed

UVB-induced AP-1 NF-Î B DNA binding activities and

inhibited UVB-induced phosphorylation of extracellular

signal-regulated protein kinases (Erks) and c-Jun NH2-

terminal kinases (JNKs). Phosphorylation of p38 kinases was

not affected. InsP6 blocked UVB-induced phosphorylation of

IÎ B-·, which is known to result in the inhibition of NF-Î B

transcriptional activity. InsP6 also blocked TPA-or EGF-

induced phosphatidylinositol-3’ (PI-3) kinase activity. Because

AP-1 and NF-Î B are important nuclear transcription factors

that are related to tumor promotion, our work suggests that

InsP6 prevents skin carcinogenesis by inhibiting AP-1 and NF-

Î B transcription activities.
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THE ROLE OF CYSTATIN C AND THE ANGIOGENIC
CYTOKINES VEGF AND bFGF IN PATIENTS WITH
ESOPHAGEAL CARCINOMA

Martin Dreilich1, Gunnar Wagenius1, Stefan Bergström1,

Daniel Brattström1, Anders Larsson2, Patrik Hesselius1

and Michael Bergqvist1

1Department of Oncology, University Hospital, Uppsala;
2Department of Medical Sciences, Clinical Chemistry,

University Hospital, Uppsala, Sweden

Angiogenesis is the formation of new blood vessels out of

the existing vascular bed. Vascular endothelial growth factor

(VEGF) and basic fibroblast growth factor (bFGF) are

potent circulating angiogenic factors while cystatin C is one

of the most important extracellular inhibitors of several

cysteine proteinases. Malignant transformations of human

cells are associated with increased expression of growth

factors. Since proteases degrade interstitial connective tissue

and basement membranes during tumor growth and

metastasis, an association between cystatin C and the

angiogenic factors seems plausible. The primary aim of the

present study was to investigate if such a correlation exists

between these serum markers. The secondary aim was to

determine the prognostic value of these circulating

cytokines and cystatin C, collected prior to therapy, in

patients with esophageal carcinoma.

A total of 42 patients with esophageal carcinoma donated

serum samples prior to therapy. VEGF and bFGF were

correlated to platelet and leukocyte counts and VEGF was

correlated to tumour volume (p=0.04), whereas bFGF was

not (p=0.08). VEGF was significantly correlated with

cystatin C (p=0.027). Survival analysis showed that VEGF,

regarded as a continous varaible, was associated with a

significantly poorer survival in the univariate analysis

(p=0.023), this was, however, not found for bFGF (p=0.46).

Neither of the angiogenic factors was associated with survival

in the multivariate analysis. Cystatin C was in the univariate

analysis correlated with survival (p=0.01); this was however

not found in the multivariate analysis (p=0.28).

In conclusion, VEGF was correlated with cystatin C but

the use of the angiogenic factors as prognostic factors,

according to the results from the present study, seems

limited.
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IP6 + INOSITOL AS ADJUVANT TO
CHEMOTHERAPY OF COLON CANCER: OUR
CLINICAL EXPERIENCE

N. Druzijanic, J. Juricic, Z. Perko and D. Kraljevic

Clinical Hospital Split "Krizine", Split, Croatia

Purpose: To evaluate: a) the possible positive effects of IP6

+ Inositol in the therapy of advanced colorectal carcinoma

and b) diminishing side-effects of chemotherapy applied

according to the Mayo protocol. Materials and Methods:
From 2000 to 2004, 22 patients with colorectal carcinoma

[Dukes as B2, C and D] were surgically operated and

submitted to adjuvant polychemotherapy - Mayo protocol,

and radiotherapy. During chemotherapy, they were given 3

capsules [1530 mg] of IP6 + Inositol 4 times daily, 30

minutes before meals. Following chemotherapy they

continued with IP6 + Inositol, 3 capsules twice daily for one

year. Preoperatively, the patients underwent the following

routine tests: CBC with differentials, urine, glucose, urea,

creatinine, AST, ALT, Á-GT, electrolytes, proteins, albumin,

lung X-ray, abdominal CT, abdominal ultrasound, CEA,

CA19-9. Surgical procedures were: right hemicolectomy in 3

patients, subtotal colectomy in 3 patients, low anterior

resection according to Dixon in 12 patients, and amputation

of rectum in 4 patients. During chemo- and radiotherapy,

the patients were monitored with CBC with differentials,

creatinine, electrolytes, AST, ALT, Á-GT, glucose, CEA,

CA19-9. Results: Of the 22 patients with colorectal

carcinoma treated with IP6 + Inositol, 16 were males, 41 to

71 years old (mean: 64) and 6 females 54 to 70 years old

(mean: 66). Four patients were classified as Duke D, 10 as

Dukes C, and 8 as Dukes B2. Three patients from Duke D

died during the observation period. All patients treated with

adjuvant polychemotherapy according to the Mayo protocol

and IP6 + Inositol had significantly reduced chemotherapy-

related side-effects (drop in leukocyte and platelet counts,

nausea, vomiting, fever, diarrhea and alopecia). All of the

laboratory parameters during therapy were within normal

range. Thus, in contrast to standard chemotherapy-alone

regimen wherein we are often forced to stop the chemo

owing to severe side-effects, it was never necessary to
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interrupt the chemotherapy for patients on adjuvant Inositol

+ IP6. During this period, one patient was found to have

liver metastases, and 2 patients had lung metastases.

Conclusion: Based on clinical observations in this non-

randomized and non-controlled clinical trial, it can be

concluded that patients operated for colorectal carcinoma

needing adjuvant chemoradiotherapy, manifested

diminished side-effects of chemotherapy with improved

quality of life in the presence of IP6 + Inositol. However,

further prospective and randomized clinical trials, to

determine the effect of IP6 + Inositol as supportive therapy

in the treatment of colorectal carcinoma and in tumor

regression, are needed. 

126
IP6 + INOSITOL IN TREATMENT OF DUCTAL
INVASIVE BREAST CARCINOMA: OUR CLINICAL
EXPERIENCE

J. Juricic, N. Druzijanic, Z. Perko, D. Kraljevic and N. Ilic

Clinical Hospital Split "Krizine", Split, Croatia

Purpose: To evaluate the efficacy of IP6 + Inositol in the

treatment of ductal invasive breast carcinoma. Materials and
Methods: Between 2001 and 2003, four patients of 36, 54, 55

and 60 years of age, surgically operated for ductal invasive

carcinoma, were postoperatively submitted to adjuvant

chemotherapy, radiotherapy and, depending on the hormonal

status, to tamoxifen, and most recently to anastrozole

(Arimidex). During chemotherapy they were given 4 capsules

of IP6 + Inositol (2040 mg) thrice daily, 30 minutes before

meals. Following chemotherapy they continued with 1

capsule of IP6 + Inositol 3 times daily. Preoperatively,

patients underwent the following routine testing: CBC with

differentials, urine, glucose, urea, creatinine, AST, ALT, Á-

GT, electrolytes, proteins, albumin, lung X-ray, abdominal

ultrasound, sceletal scintigraphy, and CA 15-3. All patients

underwent either radical or modified mastectomy with axillar

lymphnode dissection. During chemo- and radiotherapy, the

patients were monitored with CBC with differentials,

creatinine, electrolytes, AST, ALT, Á-GT, glucose, and CA15-

3. Mammography and ultrasound of the breast were

performed 6 and 12 months postoperatively and, after that

period, once yearly. Results: Two of the 4 patients with ductal

invasive carcinoma were found to be in stage II, and the other

2 in stage IIIa. All were treated with radiotherapy. One

patient was given tamoxifen, one anastrozole. Chemotherapy

given to 3 patients was the combination of 5 fluorouracil (5-

FU), epirubicin, and cyclophosphamide, while one was

receiving a combination of 5-FU, cyclophosphamide, and

doxorubicine. IP6 + Inositol was given during chemotherapy

(4 capsules of IP6 + Inositol thrice daily continued with 1

capsule thrice daily afterwards). During chemotherapy, all of

the laboratory test results were within normal range; thus, it

was never necessary to interrupt the treatment owing to

severe toxicity of chemotherapy alone. Although alopecia,

moderate to total, was present, other chemotherapy-related

side-effects, such as nausea, vomiting, diarrhea, fever, and

neurological symptoms, were so minimal that quality of life

was not impaired. All patients are alive, with no recurrence

detected to date. Conclusion: From this clinical experience,

we can conclude that patients on IP6 + Inositol during

chemotherapy have diminished chemotherapy-related side-

effects, that the oncological therapy was never interrupted,

and that their quality of life was not impaired. However, a

further controlled clinical study is needed to evaluate the

effect of IP6 + Inositol in the treatment of invasive ductal

carcinoma of breast.
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INTESTINAL ALKALINE SPHINGOMYELINASE – A
POTENTIAL GENE PRODUCT INHIBITING COLON
CANCER

Rui-Dong Duan

Gastroenterology Laboratory, Biomedical Centre B11,

Lund University, S-221 84 Lund, Sweden

Sphingomyelin (SM) is a type of sphingolipid and is present

in the eukaryotic cell membranes and also in dietary

products such as egg, milk and meat. SM is hydrolysed by

sphingomyelinase (SMase) to ceramide, which has been

found to inhibit cell proliferation and induce cell

differentiation and apoptosis. Previous studies have shown

that administration of SM in the diet inhibits the formation

of colon cancer in animals. 

In the intestinal tract there is a type of SMase called

alkaline SMase, which is located in the intestinal brush

border as an ecto-enzyme. This enzyme is responsible for

hydrolysis of both dietary SM and SM in the mucosa. We

purified and characterised the enzyme and cloned the

cDNA. The gene of the enzyme is located in chromosome

17q25 with 6 exons, of which exon 1 to 5 are translated. 

Intestinal alkaline SMase may have inhibitory effects on

colonic tumorigenesis based on the following findings from

our laboratory: 

1. The activity of alkaline SMase is decreased by 50% in

human colonic adenomas, by 75% in human cancer tissues

and by about 90% in the mucosa of familial adenomatous

polyposis. We also found a reduction of alkaline SMase

activity in the inflammatory tissues of long-standing

ulcerative colitis, which has high risk of colon cancer. 

2. The expression of alkaline SMase in colon cancer is

abnormal. In human colon cancer HT29 cells the

transcription of exon 4 is skipped, resulting in a truncated

enzyme that has no SMase activity. Skip of exon 4 is also
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found in some human colonic cancer tissues. In colon

cancer Caco-2 cells, although the transcript is normal, the

expression of the enzyme is arrested. 

3. Alkaline SMase has antiproliferative effects on colonic

cells. Incubating HT29 cells with alk-SMase inhibits the cell

proliferation and DNA biosynthesis by 50%, accompanied

by a sharp increase in ceramide. Overexpression of alk-

SMase in HT29 cells inhibited the incorporation of 3H-

thymidine into the DNA by 57% and enhanced the TPA-

induced inhibition of cell proliferation by 10-fold. 

4. Anticancer drugs may affect the expression of alk-

SMase. Administration of 5-ASA and ursodeoxycholic acid

in rat increased alk-SMase levels selectively in the colon.

Ursolic acid in vitro was found to increase the expression of

alkaline SMase in Caco-2 cells, accompanied by an

inhibition of cell proliferation and induction of apoptosis.

Expression of alk-SMase was inhibited by a diet rich in fat

and increased by the water soluble fiber psyllium. 

In conclusion, alkaline SMase may be a novel gene

product in the colonic mucosa that inhibits the development

of colon cancer. 
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TELOMERASE ACTIVITY IN RESPONSE TO
RADIATION: CHROMOSOME HEALING AND
APOPTOTIC CELL DEATH?

D. Dubner, M.R. Perez, S. Michelin and P. Gisone

Autoridad Regulatoria Nuclear, Gerencia de Apoyo

Científico, Av Libertador 8250, (C1429BNP) Buenos

Aires, Argentina

Telomerase is the specialized RNA-protein complex

responsible for the synthesis and maintenance of telomere

repeats. Telomeres play an important role in prevention of

genomic instability and have been related to radiation

sensitivity. It has been observed that telomerase activity

(TA) increases following exposure to ionizing radiation. We

have demonstrated that dose, dose-rate and radiation

quality influence a transient up-regulation of TA in KG1a, a

human leukaemia cell line and that mechanisms including

both transcriptional and post-transcriptional control are

involved in this regulation. Furthermore, KG1a cells did not

die by apoptosis within the period of up-regulation of TA,

but they died later, after release from the G2/M block. It is,

therefore, possible that telomerase could have allowed cells

to survive for a short time without preventing long-term

death in cells with stabilized chromosome breaks. Since it is

well known that high-LET radiation is more efficient than

low-LET radiation at inducing complex DNA damage, these

data reinforce the hypothesis of the involvement of this

enzyme in DNA repair and chromosome healing. To

address these issues we explored the effect of wortmannin

and 3-Aminobenzamide (3-AB), two inhibitors of DNA

repair, in KG1a and MOLT-4 cells, two human leukaemia

cell lines that differ in their p53 status. We provide evidence

that, besides their known roles as phosphatidylinositol-3

kinase (PI3K) and poly(ADP-ribose) polymerase (PARP)

inhibitors, wortmannin and 3-AB also inhibited constitutive

and radiation-induced up-regulated TA in both cell lines,

but with different consequences on radiation -induced

apoptotic cell death. While 3-AB enhanced apoptosis in

both cell lines, wortmannin did not modify radiation-

induced apoptosis in KG1a cells. It has been proposed that,

by interfering with TA, inhibitors of specific kinases could

provide another option for treating human malignancy.

According to these findings, the pharmacological agents to

be applied should be carefully selected depending on the

cell type. In addition, understanding of the biological role

of radiation-induced TA is required.
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THREE TUMOUR MARKERS FOR URINARY
BLADDER CANCER - TISSUE POLYPEPTIDE
ANTIGEN (TPA), HER-2/neu (ERB B2), AND
UROKINASE-TYPE PLASMINOGEN ACTIVATOR
RECEPTOR (uPAR)

Thorsten H. Ecke1, Horst H. Schlechte2, Guntram

Schulze3, Severin V. Lenk2 and Stefan A. Loening2

1Department of Urology, HUMAINE Hospital Bad Saarow;
2Department of Urology, Charité Hospital of Humboldt-

University Berlin; 3Department of Laboratory Diagnostics,

HELIOS Hospital Berlin, Germany

Purpose: Tissue polypeptide antigen (TPA) is present in the

proteolytic fragments of cytokeratins 8, 18 and 19 as a

component of the cytoskeleton of nonsquamous epithelia.

HER-2/neu protein is a transmembrane tyrosine kinase cell

surface growth factor receptor that is expressed on normal

epithelial and some cancer cells. The urokinase-type

plasminogen activator receptor (uPAR) is a GPI-linked single-

chain glycoprotein. We compared TPA, HER-2/neu and

uPAR in tumour-free and bladder cancer patients. Materials
and Methods: Clinical samples were used from 60 patients with

tumours of the urinary bladder and from 9 patients with

benign urological diseases. TPA was analyzed by the

immunoluminometric assay LIA-mat® TPA-M Prolifigen®.

HER-2/neu was measured with the Bayer Oncoprotein test.

uPAR was measured with the IMUBIND® Total uPAR

ELISA Kit. Statistical analysis included ROC, Mann-Whitney

U-Test and Pearson’s correlation. Results: Pathological

concentrations of TPA, HER-2/neu and uPAR were

detectable in the serum and urine of bladder cancer patients.

The calculated diagnostic sensitivity for TPA in serum was

68.3%, for TPA in urine 33.3%, for HER-2/neu 86.7% and for
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uPAR 79.5%. Pathological levels of TPA in serum (p=0.001)

and HER-2/neu (p=0.001) were significantly higher in

patients with bladder cancer in comparison to the control

group. Elevated TPA, HER-2/neu and uPAR levels were

associated with all grades and stages of bladder cancer.

Conclusion: Pathological levels of TPA in serum (p=0.001)

and HER-2/neu (p=0.001) were significantly higher in

patients with bladder cancer in comparison to the control

group. HER-2/neu had the highest sensitivity of all analysed

tumour markers. TPA, HER-2/neu or uPAR differed between

bladder cancer patients and control group, but not between

superficial and invasive bladder cancer.

130
ANDROGEN DEPRIVATION IN PATIENTS WITH
PROSTATE CANCER AND PERSISTENT ANAEMIA

M. Hjelm-Eriksson, M. Edgren, A. Ullén and K.-M.

Kälkner

Radiumhemmet, Karolinska Hospital, S -171 76

Stockholm, Sweden

The mainstay of therapy for prostate cancer involves

androgen deprivation, to which an initially favourable

response is obtained in about 80% of patients. The

combination of androgen deprivation and radiotherapy is an

established therapeutic approach to cure patients with

limited disease. Testosterone is an essential hormone for

the life cycle of red blood corpuscles and testosterone

deprivation is associated with anaemia. Patients and
Methods: 115 patients with localised prostate cancer were

included in this study. All patients received maximum

androgen blockage MAB in combination with radiotherapy.

The latter includes external beam radiation (EBR)

combined with brachytherapy utilising 192-iridium after-

loading technique. Patients were divided into three groups

who received MAB for 8, 9 and 9 months and they were

followed up at 6, 12 and 18 months, respectively. Blood

samples including serum level of testosterone and

haemoglobin values were controlled at 6, 12 and 18 months

following therapy. The patients were anaemic when the

haemoglobin (Hb) level was (< 130 g/L). Results: The

majority of patients (> 85%) required at least 12 months to

recover their normal levels of testosterone and Hb. The

recovery of serum testosterone was observed prior to the

recovery of Hb level. No recovery of Hb level was observed

in 12 patients at 12 months follow-up. 7/12 patients revealed

persistent anaemia in spite of normal serum testosterone

level. These patients were submitted to further

investigations that revealed new pathological findings

independent of their prostate cancer. Conclusion: The

majority of patients, who are treated with MAB in

combination with radiotherapy, recover their normal levels

of serum testosterone and Hb within the first year following

therapy. The persistence of anaemia, in spite of a normal

level of serum testosterone at more than one-year follow-

up, should be investigated further.

131
ANTI-ANGIOGENIC ACTIVITY OF INOSITOL
HEXAPHOSPHATE (IP6)

I. Vucenik2, A. Passaniti1, M.I. Vitolo1, K. Tantivejkul1, P.

Eggleton1 and A.M. Shamsuddin2

1University of Exeter, U.K.; 2Department of Pathology,

University of Maryland Medical School Baltimore, MD,

U.S.A.

A significant anti-cancer activity of the naturally occurring

carbohydrate inositol hexaphosphate (IP6) has been reported

against numerous cancer models. Since tumors require

angiogenesis for growth and metastasis, we hypothesize that

IP6 reduces tumor growth by inhibiting angiogenesis. Because

angiogenesis depends on the interaction between endothelial

and tumor cells, we investigated the effect of IP6 on both. IP6

inhibited the proliferation and induced the differentiation of

endothelial cells in vitro; the growth of bovine aortic

endothelial cells (BAECs) evaluated by MTT proliferation

assay was inhibited in a dose-dependent manner (IC50=0.74

mM). The combination of IP6 and vasostatin, a calreticulin

fragment with anti-angiogenic activity, was synergistically

superior in growth inhibition than either compound. IP6

inhibited human umbilical vein endothelial cell (HUVEC)

tube formation (in vitro capillary differentiation) on a

reconstituted extracellular matrix, Matrigel, and disrupted

pre-formed tubes. 

132
PERFORMANCE CHARACTERISTICS OF
SQUAMOUS CELL CARCINOMA ANTIGEN (SCCA)
EIA ASSAY IN CERVICAL CANCER 

U. Dahlen1, HWA. de Bruijn2, C. Hall1, O. Nilsson1, R.

Einarsson1

1CanAg Diagnostics AB, Majnabbe Terminal, Gothenburg,

Sweden;
2Department of Obstetrics Gynecology, University

Hospital Groningen, The Netherlands

Squamous cell carcinoma antigen is a serological marker for

squamous cell carcinoma of the uterine cervix, lung, head

and neck and esophagus. SCCA has been shown to belong

to the serine protease inhibitor (serpin) family and to

constitute two distinct gene products; SCCA1 and SCCA2.

SCCA1 is an inhibitor of papain-like cysteine proteases and

SCCA2 inhibits chymotrypsin-like serine proteases. This
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study demonstrated performance characteristics of CanAg

SCC EIA, measuring all serological forms of SCCA, in

cervical cancer patients.

Based upon SCC Mab’s (recognizing epitopes on both

SCCA1 and SCCA2), a one-hour, one-step immunoassay

was developed. This SCC assay recognized different

serological forms of SCCA and showed similar reactivity for

free and complexed forms of SCCA1 and SCCA2. 

CanAg SCC EIA shows excellent technical

performance; high sensitivity (detection limit <0.3 Ìg/L),

high analytical precision (intra-assay CV 1.9-2.4%, inter-

assay CV 1.1-1.9%), and measuring range 0.3-50 Ìg/L. In a

study of 175 blood donors, the cut-off value of 1.5 Ìg/L

was obtained. A correlation study comparing CanAg SCC

EIA and Abbott SCC IMx assay resulted in a correlation

coefficient of r=0.98 (n=138). 

SCCA2 was the dominating serological form of SCCA in

healthy subjects and in most cervical cancer patients (FIGO

stage I-IV). Total SCC, SCCA1 and SCCA2 followed the

clinical course of the disease, and could be used for

monitoring treatment outcome in cervical cancer patients and

also to predict progressive disease. The relative increase of

SCCA2 was higher in cervical cancer patients as compared to

SCCA1 and the dominating form was free SCCA2. 

CanAg SCC EIA, measuring equal amounts of SCCA1

and SCCA2, is a precise and accurate immunoassay that

provides a valuable tool for therapy monitoring and clinical

research in SCC. The specific determination of SCCA1 and

SCCA2 antigens may provide additional clinical information

during patient management. 

133
PHARMACOKINETICS AND TISSUE DISTRIBUTION
OF IP6 IN C.B-17 SCID MICE BEARING HUMAN
BREAST CANCER XENOGRAFTS

Julie L. Eiseman1, Jing Lan1, Jainxia Guo1, Erin Joseph1

and Ivana Vucenik2

1University of Pittsburgh Cancer Institute, University of

Pittsburgh, Pittsburgh, PA 15213; 2Department of Medical

and Research Technology, University of Maryland,

Baltimore, MD 21201, U.S.A. 

Inositol hexaphosphate (IP6) and inositol are widely

distributed among plants and high concentrations are found

in rice, corn, beans, whole-grain cereals and nuts. IP6 is

present in mammalian cells and tissues in concentrations from

0.01 to 1 mM. Administration of IP6 to animals is effective in

cancer prevention and chemotherapy. Studies presented here

describe the pharmacokinetics, tissue distribution and

metabolism of IP6 following i.v. or p.o. administration to mice.

Materials and Methods: C.B-17 SCID mice bearing MDA-MB-

231 xenografts were treated with 20 mg/kg IP6 (containing 3

ÌCi/mouse [14C]-uniformly ring-labelled IP6) and euthanized

at 5, 10, 15, 30, 45, 60, 120, 180, 240, 360, 960 and 1380 min

after IP6 or 5 min after vehicle. Urine and feces were collected

at 0-8 h and 8-24 h. Tissue samples were homogenized,

extracted and analyzed for [14C]-IP6 and its metabolites, lower

inositol phosphates (IPs), by gradient HPLC with radioactivity

detection. Results: Following i.v. administration of IP6, plasma

IP6 concentrations peaked at 5 min (6.62±0.38 nmoles/ml)

and were detectable at 45 min (0.14±0.24 nmoles/ml). Liver

IP6 concentrations were >10-fold higher than plasma

concentrations, peaked at 10 min (130.11±2.35 nmoles/g), and

were detectable for 6 h. IP6 concentrations in kidney, lung,

spleen, fat and GI tract peaked at 10 min. Inositol, but no IP6,

was detected in tumor. In plasma, peak concentrations of IPs

were observed: IP5 at 5 min, IP4 and IP3 at 10 min, IP2 and

IP1 at 15 min. Inositol was detected at 45 min, peaked at 240

min and was detected at 24 h. The major metabolite in tissues

was inositol and concentrations peaked between 240 and 360

min after i.v. IP6. After p.o. administration of IP6, no IP6 was

detectable in plasma; although inositol was present at 10 min.

IP6 was detected in liver at 5 and 10 min after p.o.
administration. Only inositol was detectable in other tissues,

including tumor, following p.o. IP6. The majority of the

radioactivity excreted in the urine was inositol. Conclusion:
After i.v. administration, IP6 was rapidly dephosphorylated to

its metabolites and inositol was detectable in plasma and

tissues at 24 h. After p.o. administration, no IP6 was detectable

in plasma or tissues, except liver. Inositol was the major

metabolite and was excreted in the urine. From these studies,

it was not possible to determine how the administration of IP6

altered endogenous IPs. It is unclear how IP6 alters tumor

growth when administered by the oral route.

134
CHARACTERISTICS OF THE CHEMOTHERAPY IN
PATIENTS OVER 65 YEARS WITH BREAST CANCER

D. Elling

Frauenklinik des PARITÄTISCHEN Krankenhauses

Lichtenberg, Fanningerstrasse 32, 10365 Berlin, Germany

Female patients older than 65 years with breast cancer are

frequently treated only insufficiently. The data situation for this

group of patients is also inadequate. World-wide only about

1200 women in this age were registered to the last Saint Gallen

meeting, 2003. Therefore, the NIH decided in 2000 to permit

chemotherapy trials without age limitation. In a German

clinical trial with women older than 65 years, it was shown that

older women stand the dose intense therapy as well as younger

women do (ET followed by CMF every 2 weeks). The problem

at this age is the high comorbidity and the restriction of organ

functions. We present a new concept of a clinical trial with a

combination of chemotherapy and bisphosphonates for the
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therapy of breast cancer of female patients older than 65 years.

The aim of this trial is to document the interaction between

comorbidity, therapy and age for this group of patients.

135
EVALUATION OF AN ADJUVANT INSTILLATION
TREATMENT MODALITY WITH A STANDARDIZED
MISTLETOE EXTRACT TO PREVENT RECURRENCE
OF SUPERFICIAL BLADDER CANCER

U. Elsässer-Beile1, Ch. Leiber1, U. Wetterauer1 and U.

Mengs2

1Department of Urology, University of Freiburg, D-79104

Freiburg; 2Madaus AG, D-51101 Köln, Germany

Adjuvant topic immunotherapy with BCG for non invasive

superficial bladder cancer has been shown to reduce tumor

recurrence significantly. However, serious local and systemic

side-effects of this treatment have promoted the use of

other immunoactive substances, which, to date, have failed

to show equal efficacy with BCG immunotherapy. 

In the present phase I/II clinical trial, an aqueous

mistletoe extract, standardized to mistletoe lectin, was

applied intravesically in 30 patients with superficial urothelial

bladder carcinomas of stages pTa and pT1 and grades 1 to

2. About four weeks after transurethral resection, each

patient received 6 instillations, at weekly intervals, with 50

ml of the extract at mistletoe lectin concentrations between

10 ng/ml and 5000 ng/ml. After instillation into the bladder,

it was retained for two hours. Always 3 patients received one

dose, which was then doubled in the next group. The clinical

follow-up consisted of examination with cystoscopy, cytology

and random biopsies.

Within the observation time of 18 months, 9 patients had

tumor recurrence, while 21 patients remained tumor-free.

The highest rate of tumor recurrence was found in the

groups treated with lectin concentrations of 80 ng/ml and

160 ng/ml. The overall recurrence rate of 30% corresponded

to the results with BCG therapy. None of the patients had

local or systemic side-effects according to WHO grades 1-4. 

From these results, it can be concluded that mistletoe

extract may be a possible alternative adjuvant therapy for

superficial bladder cancer, however, the optimal treatment

regimen has yet to be defined. 

136
INVESTIGATION ON THE EXPRESSION OF ONCO
SUPPRESSOR GENES AS PREDICTIVE
BIOMARKERS FOR BREAST CANCER PATIENTS

Á. Ember2, Á. Németh1, Cs.Varga1, Zs. Faluhelyi1, A.

Csejtey1, J.L. Iványi1, I. Kiss1, N. Ghodratollah1, K. Fehér1,

N. Kékes1, Zs. Dombi1, I. Arany3 and I. Ember1

1Institute of Public Health and Preventive Medicine and
2Department of Surgery, University of Pécs, Faculty of

Medicine, Hungary; 3Department of Internal Medicine,

Division of Nephrology, University of Arkansas for Medical

Sciences, U.S.A.

In our previous experiments, we investigated onco-

suppressor genes as potential biomarkers of the early events

of experimental carcinogenesis. We induced breast tumours

in 50-day-old female Sprague-Dawley rats with 50Mg/bwkg

DMBA. After histological examination, various oncogenes

were investigated. The most frequently affected gene was

Ha-ras. Peripheral blood cells (WBCs) may also be used for

this assay. We started a follow-up study of breast cancer

patients, obtaining RNA from peripheral WBCs. It was

found that onco/suppressor genes expression was altered in

patients under the CMF protocol and that the Ha-ras gene

status was a significant survival predictive marker.

137
TRANS-HEXENAL, A NEW NATURALLY OCCURRING
CARCINOGEN

I. Ember1, Cs. Varga1, L. Pajor2, E. Nádasi1, T. Varjas1, G.

Nowrasteh1, A. Csejtey3, L Bujdosó4, I. Rodler5 and A.

Kvarda6

1Department of Public Health and Preventive Medicine,

and 2Department of Pathology, University of Pécs, 7624

Pécs, Szigeti u 12; 3Markusovszky Teaching Hospital,

Department of Oncology, 9700 Szombathely,

Markusovszky út 3.; 4Public Health Authority, 8200

Veszprém, József A. u. 36.;
5National Institute of Nutritional Sciences, 1097 Budapest,

Gyáli át 3/A;
6Public Health Authority, 8900 Zalaegerszeg, Göcseji u.

24., Hungary

2-Hexenal (trans-hexenal) or leaf-aldehyde is an ·,‚-

unsaturated carbonyl compound found in every plant with

natural fungicide effects. According to recent publications,

trans-2-hexenal has a mutagenic effect in Ames-test and

genotoxicity investigations, showing significant elevation of

a number of micronuclei and frequency of SCE. Since 2-

hexenal is found in every plant, the whole human population

may be considered to be an exposed population through diet.

Based on a "short-term" marker system worked out at our

Department, we determined the effect leaf-aldehyde exerted

on certain key genes. Furthermore, we studied the role of

leaf-aldehyde in tumor genesis in a "long-term" study. 

Literature indicates its ability in DNA adduct formation,

however we could not detect any significant increase of p53

and – Ha-ras overexpression in the "short-term" system. In

the "long-term" experiment, it caused renal and lung tumors
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in mice and rats. It appears that trans-hexenal has no

significant effets on gene expression level, in spite of

genotoxicity and carcinogenicity in "long-term" investigations. 

138
MOLECULAR EPIDEMIOLOGICAL BIOMARKERS
OF THE PRIMARY PREVENTION OF CANCER

István Ember1, Zsolt Faluhelyi2, István Kiss1, Attila

Kvarda3, László Bujdosó4, Ágoston Ember5, Árpád

Németh1, András Csejtei6, Nowrasteh Ghodratollah1 and

Varjas Tímea1

1University of Pécs, Institute of Public Health; 2Baranya

County Hospital, and Department of Oncology Pécs;
3Public Health Authority, Zalaegerszeg; 4Public Health

Authority, Veszprém; 5University of Pécs, Department of

Surgery; 6Markusovszky Teaching Hospital Department of

Oncology, Szombathely, Hungary

Environmental carcinogens play an important role in human

carcinogenesis. Unfortunately, there are no sensitive specific

biomarkers which are able to detect the very early signs of the

carcinogenic process induced by these exposures. We have

developed an animal model in order to signal the very early

signs of potentially carcinogenic exposures. Eight-week-old

CBA/CA mice were treated intraperitoneally with the chemical

substance, and changes in the expression of onco/suppressor

genes was determined. After an overnarcotization, liver,

kidney, spleen, lungs, bone marrow and thymus were removed,

RNA isolated and slot-blotted onto Hybond-N membranes,

and hybridized with chemiluminescently labelled clone gene

probes. The three key onco/suppressor genes (c-myc, Ha-ras,

p53) expression proved to be the best biomarkers, showing an

altered expression even 24 hours after the carcinogen

treatment. Long-term experiments showed that not all the

gene expression changes are relevant to the carcinogenic

process, but certain changes are relevant and indicate a

remarkably elevated risk. In this work, short- and long-term

data for 1-nitropyrene, 2-hexenal and cytostatic drugs are

shown and compared to each other, giving convincing evidence

for the applicability of gene expression studies as early

molecular biomarkers.

139
THE JNK-INTERACTING PROTEIN JIP-1 AND
INSULIN LIKE GROWTH FACTOR II GENES ARE
CO-EXPRESSED IN THE DEVELOPING EMBRYO
AND IN HUMAN EMBRYONIC TUMOURS

Wilhelm Engström

Department of Pathology, Faculty of Veterinary Medicine,

Swedish, University of Agricultural Sciences, Box 7028,

750 07 Uppsala, Sweden

JNK-interacting protein is a pivotal scaffolding protein in

the JNK signalling pathway. It plays a key role in

embryogenesis and is nowadays believed to be involved in

oncogenic transformation. Viral transformation in some

instances elicits JIP-1 expression. Moreover, cell cycle

inhibitors - as e.g. p21 - interact with JIP-1. It was recently 

shown that Insulin like growth factor II - IGF II - which is

the most ubiquitous growth factor in the mammalian

embryo, is co-expressed with JIP-1 in early murine

embryogenesis. We have taken this work further and

examined the expression of IGF II and JIP-1 in a panel of

human testicular cancers and Wilms tumours. It was found

that in 9 embryonal carcinomas and 4 Wilms tumours the

expression levels of IGF II and JIP-1 were both significantly

elevated. In contrast, it was found that in 1 embryonal

carcinoma, 1 dysgerminoma and 3 seminomas the JIP-1 and 

IGF II mRNA levels were almost non-existent. It was,

therefore, concluded that also in human tumours the two

genes are co-expressed.

140
EPCAM – A REVIEW OF OCCURRENCE IN
MALIGNANT TUMORS AND THERAPEUTIC IMPACT 

C. Ensinger1, C. Hofer1, R. Prommegger2, M. Gabriel3 and

G. Mikuz1

Institutes of 1Pathology, 2Surgery and 3Nuclear Medicine,

Medical University of Innsbruck, Austria

EpCAM, a 40kD glycoprotein, functions as an epithelial cell

adhesion molecule and mediates Ca2+-independent

homotypic cell adhesion. EpCAM is expressed during

embryonic development and in several adult epithelial cells. 

Most carcinomas, but no sarcomas or lymphomas, express

high levels of EpCAM. It was found to be overexpressed in

various types of malignant epithelial tumors, leading to its

role as pan-carcinoma marker. EpCAM overexpression has

been demonstrated in colorectal cancer, gastric cancer, head

and neck carcinomas, breast cancer, lung cancer,

cholangiocellular cancer, prostate and bladder cancer and

noninvasive lesions, as well as invasive cancer of the cervix. 

Since EpCAM is localized on the cell surface of most

carcinomas and has high immunogenicity, it is an attractive

target for immunotherapy. It seems to be most efficient in

minimal residual disease by use of mAB 17-1A. Although

successful treatment of colorectal carcinomas has been

shown, only little is known about its usefulnes in other

carcinomas. In our recent studies, we report on the

differential EpCAM expression in a tumor series including

all types of thyroid carcinomas (n=121), describing

overexpression in differentiated (81.3%) and poorly-

differentiated (66.6%) carcinomas but, unfortunately, not

in anaplastic thyroid carcinomas (0%). Very recently, we
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immunohistochemically compared 67 primary colon

carcinomas, 61 with lymph node and 23 with distant

metastases, concerning their EpCAM expression showing a

highly significant correlation (p<0.001). 

Our studies expand previous investigations, demonstrating

EpCAM overexpression as a common finding in several

tumor types and present thyroid carcinomas as novel targets

for EpCAM-directed immunotherapy. Furthermore, our

findings suggest that patients with advanced tumor disease

as well as metastatic spread could benefit from this modern

therapeutic approach.

141
PROGNOSTIC FACTORS IN HUMAN PANCREATIC
CANCER WITH SPECIAL REFERENCE TO CATENIN
EXPRESSION IN PREDICTION OF PROGNOSIS 

Matti Eskelinenl, Kristiina Julkunenl, Kimmo Mäkinenl,

Vesa Kärjä2 and Veli-Matti Kosma2

1Department of Surgery, Kuopio University Hospital,

70211 Kuopio;
2Department of Pathology and Forensic Medicine,

University of Kuopio, 70211 Kuopio, Finland

Despite the rapid development of diagnostics, pancreatic

cancer is still one of the most frustrating problems in

gastroenterological surgery, as there is little we can do to

improve the survival of patients through different treatment

schemes. Since our understanding of the molecular

mechanisms of pancreatic carcinogenesis has broadened, a

solution to the problem might be found by studying the

biological aggressiveness of the tumours. Previous studies

have revealed that the cadherin-catenin- complex has an

impact on adhesive function between the cells and that the

expression of these complexes are associated with tumour

invasion and metastatic potential. In this study, we

investigated the expression of catenins (·, ‚, ¯) and their

relationship to clinicopathological factors and prognosis in

human pancreatic adenocarcinoma. The expression of

catenins was analysed, immunohistochemically, in 36

patients with pancreatic ductal adenocarcinoma, diagnosed

and treated between 1994 and 1999 at Kuopio University

Hospital, Finland. The staining results were compared with

clinicopathological characteristics and survival.

Immunohistochemical findings demonstrated that

altemation of ·- and ‚-catenin expression correlated

significantly with tumour grade. A clear trend between low

catenin expression and poor survival was demonstrated

among alI catenin groups. In multivariate analysis, lymph

node status and ‚-catenin expression showed prognostic

value. Abnormal catenin expression seemed to be related to

poor survival in pancreatic cancer patients, and specially ‚-

catenin expression may have prognostic value. 

142
USE OF THE HIV PROTEASE INHIBITOR
INDINAVIR TO BLOCK HEPATOCARCINOMA
GROWTH IN NUDE MICE

V. Esposito1,2, A. Baldi3, E. Spugnini4, V. Montesarchio1,

A.M. Groeger2,5, A. De Luca6, E. Palescandolo4 and G.

Cortese4 and A. Chirianni1

1Third Division of Infective Diseases, D. Cotugno Hospital,

Naples, Italy; 2International Society for the Study of

Comparative Oncology (ISSCO), Silver Spring, MD, U.S.A.;
3Department of Biochemistry, Section Pathology, Second

University of Naples, Naples; 4SAFU Department, Regina

Elena Cancer Institute, Rome, Italy; 5Department of Cardio-

Thoracic Surgery, University of Vienna, Vienna, Austria;
6Department of Medicine and Public Health, Section Clinical

Anatomy, Second University of Naples, Naples, Italy

HIV protease inhibitors are antiretroviral drugs that block the

active site of HIV aspartyl protease, preventing production of

infectious viral particles. Their use, in combination with

nucleoside inhibitors of HIV reverse transcriptase (highly

active antiretroviral therapies; HAART), has led to impressive

clinical outcome in AIDS patients. It has recently been

described that several widely used protease inhibitors can

affect important cellular and tissue processes, mostly due to

inhibition of cell invasion and matrix metalloproteases.

Consistent with this observation are experimental and clinical

data about a suppressive effect of protease inhibitor on

Kaposi’s sarcoma tumor growth. We analyzed the effects of

one protease inhibitor, indinavir, on the growth in the skin of

nude mice of the hepatocarcinoma cell line, HEPG2. Systemic

administration of indinavir to nude mice, by intragastric

gaveage at doses similar to those administered to treated

patients, was able to partially block the development and

induce regression of the tumor growth, compared to the

controls. Moreover, morphological and molecular analyses on

the explanted tumors showed that this effect on tumor growth

was due to anti-proliferative and anti-angiogenic actions of the

protease inhibitor on tumor cells. These findings suggest that

protease inhibitors, such as indinavir, could be exploited for

the therapy of tumors other than Kaposi’s sarcoma, that occur

in both HIV-infected and non-infected individuals.

This work was supported by ISSCO and FUTURA-onlus.
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IMMUNOHISTOCHEMICAL ANALYSIS TO
ESTIMATE ACTIVELY PROLIFERATING,
COMPETENT TO PROLIFERATE AND
DIFFERENTIATED CELL SUBSETS IN ASTROCYTIC
TUMOURS

A. Facoetti1, E. Benericetti2, F. Tedeschi3, E. Ranza1, M.

Ceroni4 and R. Nano1
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Glioblastoma is the commonest and most malignant

neuroectodermal tumour. The prognostic utility of various

biological markers for glioblastoma cell proliferation and

differentiation has been broadly tested but the results obtained

are regarded as controversial. MCM proteins are a family of

proteins that are components of the prereplicative complex

acting as a "license" permitting DNA replication. Recently,

several researches have reported that MCM proteins are more

frequently expressed in cells from malignant tissues than those

from normal tissue, describing the value of MCM protein

expression as a novel indicator of proliferation (Bailis JM and

Forsburg SL: Curr Opin Genet Dev, 2004). In the present work,

15 selected glioblastoma specimens classified according to

WHO were analysed to evaluate the immunohistochemical

expression of MCM-7 protein. In parallel, the expression of

Ki67 (MIB-1), PCNA and p27 was evaluated to draw a detailed

pattern of actively proliferating, competent to proliferate or

differentiated cell subsets in the tumour mass. Furthermore,

since some reports described a certain relationship between the

cytological appearance of neoplastic cells and their behaviour,

tumours examined were subdivided in two cytological subsets-

small cell (SC) (9 samples) or multiforme cell (MC)

glioblastoma (6 samples). This work pointed out that MCM-7

detected more cells than Ki67 and, interestingly, all specimens

of SC glioblastoma displayed a significant increase of MCM-7

stained nuclei versus Ki67. Finally, the malignancy outcome was

related to the evidence that glioblastoma samples can vary with

regard to the number of cells that are actively proliferating (Ki-

67-positive and MCM3-positive) and the number of cells that

do not proliferate, but may be competent to re-enter the cell

division cycle (Ki-67-negative, but MCM3-positive). In

conclusion, MCM7 protein may provide an additional marker,

not exclusive, for estimating the residual risk of tumour cell

repopulation, a feature particularly useful and important for

glioblastoma. In parallel, in this study we assessed the

proliferation rate by measuring the Ki67 (MIB-1) labelling

index and the apoptotic rate using the in situ labelling of DNA

strand breaks (ApoTag, Chemicon) in 8 selected supratentorial

pilocytic astrocytoma. The tumour kinetics were also

investigated by immunohistochemical analysis of MCM7

protein, a novel candidate marker of proliferation. The clinical

outcome of the patients was compared to the

immunohistochemical results.
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BALANCE BETWEEN PROLIFERATION AND CELL
DEATH IN 8 SELECTED SUPRATENTORIAL
PILOCYTIC ASTROCYTOMAS

A. Facoetti1, E. Benericetti2, F. Tedeschi3, M. Ceroni4, S.

Cudazzo2 and R. Nano1
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Neurologiche, Università di Pavia and Policlinico di

Monza, Italy

Supratentorial pilocytic astrocytoma represents one third of

pilocytic astrocytomas and is an uncommon tumour with

poorly defined treatment and prognosis. In particular,

because of their critical localization, tumours raised in the

medial line structures are rarely completely resected by

neurosurgery and their outcome is strongly influenced by

the biological behaviour of residual portions. Moreover, it

is well known that the rate of tumour growth depends on

the balance between the rate of cell proliferation and cell

death. In this study we assessed the proliferation rate by

measuring the Ki67 (MIB-1) labelling index and the

apoptotic rate using the in situ labelling of DNA strand

breaks (ApoTag) in 8 selected supratentorial pilocytic

astrocytomas. In parallel, the tumour kinetics were

investigated also by immunohistochemical analysis of

MCM7 protein, a novel candidate marker of proliferation.

The clinical outcome of the patients was compared to the

immunohistochemical results. Our data revealed different

localizations of the cell cycle subsets in the specimens,

highlighting a zonal distribution of the different cell cycle

subsets. In addition, we pointed out a correlation between

the growth rate and the clinical outcome in 7 out of 8 cases

analysed. We can conclude that the study of the tumour

growth rate can be a useful tool to predict the clinical

outcome of supratentorial pilocytic astrocytoma.
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INHIBITION OF THE PI 3-K/AKT PATHWAY BY
INOSITOL PENTAKISPHOSPHATE RESULTS IN
PROAPOPTOTIC AND ANTI-ANGIOGENIC EFFECTS
IN VITRO AND IN VIVO

Marco Falasca

The Sackler Institute, Department of Medicine,

University College London, 5, University Street, London

WC1E 6JJ, U.K.

ANTICANCER RESEARCH 24: 3393-3698 (2004)

3482



Activation of Akt dowstream of PI 3-K is involved in cell

survival, proliferation, invasion and metastasis. We have

recently found that inositol pentakisphosphate

(Ins(1,3,4,5,6)P5) inhibits Akt activity and induces cell

apoptosis in several cancer cell lines through a PI 3-K/Akt

pathway. It has been well established that activation of the PI

3-K/Akt pathway is a crucial step in at least some of the events

leading to angiogenesis. The aim of this study was to

investigate the potential anti-angiogenic activity of Ins-

1,3,4,5,6-P5. Here we show that basic fibroblast growth factor

(b-FGF)-induced Akt phosphorylation is a crucial step in the

bFGF-mediated survival and motility of human umbelical vein

endothelial cells (HUVECs). In an effort to check the effect

of Ins-1,3,4,5,6-P5 in bFGF signalling, we found that Ins-

1,3,4,5,6-P5 inhibits the bFGF-mediated Akt phosphorylation

and survival effects in HUVECs. In addition Ins-1,3,4,5,6-P5

blocks the bFGF-mediated migration. In all these assays,

other inositol polyphosphates tested were inactive. Taken

together, these data strongly suggest that inhibition of Akt by

Ins-1,3,4,5,6-P5 might result in anti-angiogenic effects. To

check this hypothesis, we performed in vitro and in vivo assays

and we found that Ins-1,3,4,5,6-P5 specifically inhibits the

bFGF-mediated capillary tube formation of HUVECs plated

on matrigel. Furthermore, when we injected Balb-c mice with

bFGF along with matrigel alone or matrigel containing

different inositol polyphosphates, we observed that the bFGF-

induced angiogenic reaction was completely suppressed in the

presence of Ins-1,3,4,5,6-P5. These data definitively identify

the Akt inhibitor Ins-1,3,4,5,6-P5 as a specific pro-apoptotic

and anti-angiogenic factor. 
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CMF PROTOCOL HAS AN EFFECT ON
ONCO/SUPPRESSOR GENE EXPRESSION IN VIVO

Zs.Faluhelyi1, Á. Ember2, R. Schnabel1, I. Ródler1, Gy.

Czakó3, E. Pázsit1, Á. Németh1, J. L. Iványi4, Zs. Dombi1,

A. Kvarda1, L. Bujdosó1, A. Csejtey1, A. Sebestvén1, I.

Boncz1 and I. Ember1

1Institute of Public Health and Preventive Medicine and
2Department of Surgery, University of Pécs;
3Szkarabeusz Environmental CoLtd.;
4Markusovszky Hospital, Department of Hematology,

Szombathely, Hungary

We have developed a sensitive in vivo test system in order to

reveal the early effects of different environmental carcinogens

24, 48 and 72 h after treatment. The thymus, spleeen, liver,

kidney, lung, lymph nodes, bone marrow and WBCs from

peripheral blood were removed and the obtained RNA slot

blotted onto Hybond membrane filter. After hybridization with

chemiluminescently labelled Ha-ras, p53 and c-myc probes, the

filters were evaluated quantitatively. CMF is a widely used

protocol in the therapy of breast cancer. Considering that

cyclophosphamide is a proven human carcinogen in animal

experiments, it was tested in our system, and found to increase

the expression of oncogenes in various organs.

147
RGD PEPTIDE DERIVATIVES LABELLED WITH
99mTc(I) AS POSSIBLE ANGIOGENESIS DETECTION
AGENTS 

M. Fani1,2, D. Psimadas1,2, C. Zikos1,2, P. Bouziotis2, S.

Xanthopoulos2, S. C. Archimandritis2 and A.D.

Varvarigou2

1Biomedica Life Sciences S.A., 15232 Athens;
2Institute of Radioisotopes-Radiodiagnostic Products,

NCSR "Demokritos", 15310 Agia Paraskevi, Athens,

Greece

Angiogenesis is the formation of new blood vessels from pre-

existing vasculature. Tumor angiogenesis depends on specific

molecular interactions between the newly proliferating and

migrating endothelial cells and components of the

extracellular matrix (ECM). Cell adhesion to the ECM is

mediated primarily by integrins. Integrin ·Ó‚3 is a receptor

for many ECM ligands which expose the aminoacid

sequence Arg-Gly-Asp (RGD). The aim of our study was the

labelling of novel RGD derivatives with 99mTc(I) for possible

use as angiogenesis detection agents.

The study was performed on peptide derivatives consisting

of the aminoacid sequence Arg-Gly-Asp-D-Phe-Lys

(RGDfK). The linear RGDfK and the cyclo c(RGDfK)

peptides were synthesized and two chelators, histidine and

picolinamine-N,N-diacetic acid (PADA), were linked to the

peptide moiety via the NÂ-amino group of the Lys residue for

labelling of the RGD derivatives with 99mTc(I), using the

precursor [99mTc(H2O)3(CO)3]
+. An extensive radiochemical

study was performed in all radiolabelled derivatives in order

to obtain the final product in high yield and with high

radiochemical purity. A comparative in vitro stability study,

as well as in vivo evaluation of all radiolabelled products, was

performed in order to choose the product with the optimum

properties for possible use as an imaging agent. 

The labelling procedure of the derivatives led to the

formation of a single radioactive species in each case. The

labelled products weres obtained in a yield >98%,

depending on the chelator and the concentration of the

peptide used. Stability studies showed high in vitro stability,

while the derivatives with PADA showed better results

compared to His analogues. As far as the in vivo behavior

is concerned, all the products showed rapid clearance from

the blood pool, while they were eliminated by both the

hepatobiliary and the urinary systems. Their accumulation

into the tissues was probably influenced by the chelator
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used, possibly due to its in vivo stability, since PADA

derivatives showed higher intestine uptake, while His

derivatives showed higher liver and kidneys uptake. 

The RGDfK derivatives can be labelled in high yield with
99mTc(I) and the labelled products have noteworthy in vitro
and in vivo stability. Studies of these radiolabelled products in

tumor-bearing mice are in progress, in order to evaluate their

affinity for integrins and their ability to detect angiogenesis. 

148
A NOVEL NANO-BIOTECHNOLOGY APPLICATION
OF RECOMBINANT PHYTASES FOR ANTICANCER
AND HEALTH BENEFIT

Abd-ElAziem Farouk1, Ralf Greiner2 and A.M.

Shamsuddin3

1International Islamic University of Malaysia, Kulliyyah,

Engineering, Molecular Biotechnology Engineering

Research Group, Department of Biotechnology

Engineering, Jalan Gombak, 53100 Kuala Lumpur,

Malaysia; 2Federal Research Centre for Nutrition and

Food, Centre for Molecular Biology, Karlsruhe, Germany;
3Department of Pathology, University of Maryland School

of Medicine, Baltimore, MD 21201, U.S.A.

myo-Inositol hexakisphosphate (IP6) has been demonstrated

to have a wide range of health benefits such as prevention

and therapy of various cancers, amelioration of heart disease

and prevention of renal stone formation, as well as diabetes

complications. On the other hand, lower phosphorylated

forms of inositol, especially inositol trisphosphate and inositol

tetraphosphate, are important signal transduction molecules

within both plant and animal cells. It has been hypothesized

that at least the anticancer function of IP6 is mediated via
these lower inositol phosphates. The diversity and practical

unavailability of the individual myo-inositol phosphates

preclude their investigation. Phytases, which catalyze the

sequential hydrolysis of phytate, render production of defined

myo-inositol phosphates in pure form and sufficient

quantities. Different phytases may result in different

positional isomers and, therefore, different properties.

149
GENOMICS, PROTEOMICS AND CANCER: SPECIFIC
RIBOSOMAL, MITOCHONDRIA, NUCLEAR AND
TUMOR REACTIVE PROTEINS CAN BE USED AS
BIOMARKERS FOR EARLY DETECTION OF BREAST
CANCER

Alberto Fernandez-Pol, P. D. Hamilton and D.J. Klos. 

Metalloproteomics, LLC, Chesterfield, MO; Laboratory of

Molecular Oncology, DVA Medical Center, St. Louis,

MO, U.S.A.

We have used genomics and proteomics based technologies

to study tissue and serum protein profiles in patients with

breast cancer (BC) in comparison to control healthy subjects.

One major objective of this study was to evaluate the clinical

utility of Metallopanstimulin (MPS-1/S27 ribosomal) protein

as a biomarker for the early detection and monitoring of

breast cancer by immunoassay measurements of serum MPS-

1 protein levels and to identify MPS-1 protein in sera of BC

patients. A second objective was to present data on cloned

BC genes denoted protein subgroup-30 (PS-30), consisting

of mitochondria, nuclear, and ribosomal proteins which are

increased after growth factor stimulation of BC cells in tissue

culture. To study in detail MPS-1 protein expression in BC,

the MPS-1 concentrations were determined in the blood of

117 females free of any disease, and in 203 female patients

diagnosed with primary BC. The results indicate that

increased serum MPS-1 levels can be used for the early

detection of BC. Normal subjects had low concentrations of

MPS-1 protein in sera. Moreover, changes in MPS-1 protein

serum levels can be used for the study of BC progression or

regression after various types of therapy. In both the low and

high value range, MPS-1 is 10-fold more effective than CA-

15-3 in modifying the probability of the target condition -

breast cancer. The use of HPLC, Western blot, immuno-

mass spectrometry, and protein sequencing confirmed the

presence of authentic MPS-1 in sera of patients with BC

cancer. Negligible levels of MPS-1 protein were detected in

sera from normal subjects. We conclude that: (1) the

increase in serum MPS-1 can be used for the early detection

of BC; and (2) MPS-1 proved to be reliable in the follow-up

of patients with advanced BC as demonstrated by the close

correlation between MPS-1 protein levels and BC

progression or regression after various types of therapy.

Furthermore, all proteins denoted group-30 (Mr <30,000),

consisting of ribosomal, nuclear and mitrochondria proteins,

were found to be significantly increased in BC tissues in

comparison to control tissues, suggesting that these proteins

may be useful markers for early detection of BC. Finally,

several serum reactive proteins such as haptoglobin and C3

complement components provided valuable information on

oncogenic activity in BC patients. 

150
INHIBITION OF P-GLYCOPROTEIN TRANSPORT
ACTIVITY IN A RESISTANT MOUSE LYMPHOMA
CELL LINE BY DITERPENIC LACTONES

Maria-José U. Ferreira1, Nora Gyémánt2, Ana M.

Madureira1 and Joseph Molnár2

1CECF, Faculty of Pharmacy, University of Lisbon,

Lisbon, Portugal;
2Department of Medical Microbiology, Faculty of

Medicine, University of Szeged, Szeged, Hungary
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Multidrug resistance (MDR) is believed to be a major

reason for the failure of cancer treatment. The best-studied

mechanism contributing to MDR is a decrease in the

permeability of the plasma membrane for anticancer drugs,

along with the overexpression of P-glycoprotein (P-gp), a

transmembrane ATP-dependent protein that is able to

pump cytotoxic compounds out of the cells (1). MDR can

be reversed by drugs which vary widely in their chemical

structure, and efforts have been made to establish structure-

activity relationships. The only common features found in

MDR modulators are their relative hydrophobicity and

positive charge at physiological pH. Despite the large

number of known reversal agents, none are currently

available clinically. Thus, the search for new compounds

able to modify MDR is of great importance, since the

simultaneous administration of a P-gp inhibitor and an

anticancer drug may improve the effectivity of anticancer

therapy (1,2).

The ability of four diterpenic lactones isolated from

Euphorbia pecies (3) to modulate the transport activity of

P-gp in mouse lymphoma cells was evaluated by flow

cytometry. The reversion of MDR was investigated by using

a standard functional assay with rhodamine 123 as a

fluorescent substrate analogue of doxorubicin. Verapamil

was applied as a positive control. All the compounds were

able to reverse the MDR of the tested human MDR1 gene-

transfected mouse lymphoma cells in a concentration-

dependent manner and one of them proved to be a stronger

MDR modifier than verapamil.

1 Teodori E, Dei S, Scapecchi S and Gualtieri F: IL

Farmaco 57: 385-415, 2002.

2 Robert J and Jarry C: J Med Chem 46: 4805-4817, 2003.

3 Valente C, Pedro M, Duarte A, Nascimento MSJ, Abreu

PM and Ferreira MJU: J Nat Prod 67: 2-904, 2004.
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THE EFFECTS OF JATROPHANE DERIVATIVES ON
THE REVERSION OF MULTIDRUG RESISTANCE ON
THE HTB-26 CELL LINE 

Maria-José U. Ferreira1, Nora Gyémánt2, Ana M.

Madureira1 and Joseph Molnár2

1CECF, Faculty of Pharmacy, University of Lisbon,

Lisbon, Portugal;
2Department of Medical Microbiology, Faculty of

Medicine, University of Szeged, Szeged, Hungary

The development of pharmacological agents able to

counteract the mechanisms of multidrug resistance (MDR)

in oncology has remained a major goal over the past ten

years (1). MDR can be a result of a variety of mechanisms

that are not completely understood. One of the most

significant among them concerns altered membrane

transport in tumour cells, often referred to as typical or

classical MDR. This mechanism is related to the

overexpression of a variety of proteins, that belong in the

ABC superfamily of transporters and act as ATP-dependent

pumps, such as P-glycoprotein (P-gp), multidrug resistance

protein (MRP1), lung cancer resistance-related protein and

breast cancer resistance protein. P-gp and MRP1 are the

most widley studied members of the ABC superfamily (2).

The first transports neutral and positively-charged

molecules, whereas the second seems to be an organic anion

transporter. Since both P-gp and MRP1 contribute

extensively to MDR, a concomitant reversal of both would

be clinically important.

The aim of this study was to look for new effective

modulators of MRP1. Ten macrocyclic diterpenes of the

jatrophane type and rearranged polycyclic derivatives, a

majority of which are able to strongly enhance the

rhodamine 123 accumulation of MDR cells (3,4) were

examined for their effects on the reversion of MDR on the

breast cancer MDA MB 231 (HTB-26) cell line by flow

cytometry. Indomethacin, a known MRP1 inhibitor, was

used as a reference compound. The inibition values found

experimentally were not significant, reinforcing the

differences between P-gp and MRP1 substrates.

1 Robert J and Jarry C: J Med Chem 46: 4805-4817, 2003. 

2 Lage H: Int J Ant Agen 22: 188-199, 2003. 

3 Valente C, Ferreira MJU, Abreu PM, Gyémánt N,

Ugocsai K, Hohmann J and Molnár J: Planta Med 70: 81-

84, 2004. 

4 Madureira AM, Gyémánt N, Ugocsai K, Ascenso JR,

Abreu PM, Hohmann J, Molnár J and Ferreira MJU:

Planta Med 70: 45-49, 2004.
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LOW POWER MILLIMETER WAVES MODIFY
PHOSPHOLIPID MODEL MEMBRANES STRUCTURE

L. Filippelli1, A. Beneduci1, G. Chidichimo1, P.W.

Westerman2,3, M. Malmer2 and A. Servello1

1Department of Chemistry,University of Calabria,87036

Arcavacata di Rende (CS), Italy;
2Department of Biochemistry and Molecular Pathology,

NEOUCOM, 44272 Rootstown OH;
3Liquid Crystal Institute, Kent State University, 44240

Kent, OH, U.S.A.

Based on some pioneer work (1), a few years ago we

focused our attention on the effects of millimeter waves on

living systems. We found that microwaves, in the range 50-

80 GHz and with a density power below 1mW/cm2, strongly

interact with in vitro cell cultures, inhibiting tumoral cell

growth of K-562 (leukemia cell line), as well as MCF-7

(breast cancer cell line) (2). Moreover, morphological
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changes of the surface of the cell membrane were observed

(3). Even if some authors (4,5) have attempted to explain

the mechanism of interaction between low power millimeter

waves and biological systems, it is still not well understood.

In order to elucidate which kind of interaction is involved

in such effects, we have been investigating several model

membranes by deuterium NMR. We used, to observe

quadrupolar splitting of D2O of the following lyotropic

systems in their double-layered phase (L·-lamellar):

n-Dodecylpentaoxyethylene ether (C12EO5/D2O)

Dimyristoylphosphatidylcholine (DMPC/D2O)

Dipalmitoylphosphatidylcholine (DPPC/D2O)

Dipalmitoylphosphatidylethanolamine (DPPE/D2O)

Dimyristoylphosphatidylcholine/Dipalmitoylphosphatidy-

ethanolamine (DMPC/DMPE/D2O). We also investigated

deuterated polar head model membrane DMPC-d9/H2O.

We report dramatic changes of the arrangement of the

water around MMW-exposed model membranes, leading to

changes of the membrane structures.

1 Webbs SJ and Dodds D: Inibition of bacterial cell gowth

by 136gc microwaves. Nature 218: 374, 1968.

2 Chidichimo G et al: A novel and selective physical

anticancer agent. Anticancer Res 21: 3A, 2001.

3 Chidichimo G et al: Selective inhibition of tumoral cells

growth by low power millimeter waves. Anticancer Res 22:

1681-1688, 2002.

4 Grundler W and Keilmann F: Sharp resonances in yeast

growth prove non thermal sensivity to microwaves. Phys

Rev Lett 51: 1214-1216,1983.

5 Frölich H: Long range coherence and energy storage in

biological system. Int J Quantum Chem 2: 641-649, 1968.
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A BIOINFORMATIC APPROACH TO APOPTOSIS
AND CANCER: IDENTIFICATION OF BH PROTEINS
BY PROTEOME SCANNING 

Rosario Dioguardi, Luca Mocellin and Francesco Filippini

Department of Biology, University of Padua, viale G.

Colombo, 3 – 35131 Padova Italy

Programmed cell death (PCD) or "apoptosis" (Kerr et al.,
1972) is an integral part of the development and survival of

all multicellular organisms. Such an essential genetic

programme and physiological process is crucial to normal

tissue differentiation and homeostasis (Adams, 2003). In

humans and animals, apoptosis is involved in a wide range

of pathological conditions, including cancer (Cory et al.,
2003). The apoptotic machinery is an extremely complex

network of molecular and cellular elements, including a set

of "effectors", which are basicly cysteine aspartate proteases

named "caspases" (Thornberry and Lazebnik, 1998), and a

family of proapoptotic/antiapoptotic regulators, such as, e.g.

BCL-2 family members, sharing conserved protein-protein

interaction domains (Gross et al., 1999). BCL-2 homology

(BH) domains are widely conserved in metazoans and

designated BH1, BH2, BH3 and BH4; structurally, they

correspond to ·-helical segments (Adams and Cory, 1998).

We performed a bioinformatic scanning of the human

proteome, using as sequence probes both canonycal and

degenerate PROSITE patterns specific to the apoptotic

domains cited above. The scanning was aimed at identifying a

complement of putative proapoptotic/antiapoptotic regulators

endowed with various combinations of BH domains. Then,

databases and search/analysis tools were developed and used

to analyze the proteomic data and to reveal new regulators

possibly involved in mechanisms underlying alternative

death/proliferation pathways and in cancer.

154
POSSIBLE IMPLICATIONS OF AN MMP-1
PROMOTER SINGLE NUCLEOTIDE
POLYMORPHISM IN GLIOMA BIOLOGY

Helen L. Fillmore

Department of Neurosurgery, Virginia Commonwealth

University, Richmond, Virginia, U.S.A. 

Despite significant improvements in the diagnosis and

treatment of patients with glioblastoma multiforme (GBM),

this primary brain tumor remains incurable. One of the key

features that underlies the malignant behavior of this disease

is the ability of glioma cells to aggressively infiltrate

surrounding brain tissue. Single nucleotide polymorphisms

(SNPs) within the regulatory elements of certain genes known

to be important in the invasive and metastatic behavior of

malignant neoplastic cells have recently been described. A

SNP has been described in the matrix metalloproteinase-1

(MMP-1) promoter that consists of either the presence or

absence of a guanine nucleotide at position –1607. The

presence of the guanine base creates a functional binding site

for members of the ETS family of transcription factors. Our

data shows a preponderance of the 2G SNP in glioblastoma

patients, relative to population controls. In addition, we

demonstrate that the 2G genotype correlates with significant

increases in MMP-1 transcriptional activity in human glioma

cell lines and that MMP-1 is overexpressed in GBM tissue.

The role of MMP-1 in the brain has not been examined

extensively, probably because of its role in type I collagen

cleavage, of which there is very little in the brain. To examine

the functional consequences of MMP-1, we created stable

glioma cell lines overexpressing MMP-1. Interestingly MMP-

1 clones were more clonogenic as well as invasive in vitro. In

addition to its role in invasion, MMP-1 may also play an

important role in glioma proliferation due to the release of

bound growth promoting proteins. 
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IN VITRO ANTICANCER ACTIVITY OF CYANIDIN-3-
O-‚-GLUCOPYRANOSIDE: EFFECTS ON
TRANSFORMED AND NON-TRANSFORMED T
LYMPHOCYTES

C. Fimognari1, F. Berti1, M. Nüsse2, G. Cantelli-Forti1 and

P. Hrelia1

1Department of Pharmacology, University of Bologna, via
Irnerio 48 – 40126 Bologna, Italy; 2GSF-Flow Cytometry

Group, 85758 Neuherberg, Germany

Many compounds, belonging to diverse structural and

functional chemical classes, have been identified as potential

chemopreventive and anticancer agents. These include some

naturally occurring phytochemicals, such as anthocyanins.

Anthocyanins are the largest group of pigments present in

many berries, in dark grapes, cabbages and other pigmented

foods, plants and vegetables. They exert antioxidant activities,

which could help explain their antiatherosclerotic,

anticarcinogenic and anti-inflammatory properties. Although

there is evidence that anthocyanins provide beneficial effects

to human health, their cellular mechanism of action remains

largely unknown. We studied cyanidin-3-O-‚-glucopyranoside

(Cy-g), the main anthocyanin present in the juice of

pigmented oranges. It has been reported as one of the most

effective antioxidants. However, little is currently known

regarding the potentially chemopreventive mechanisms of Cy-

g, apart from their antioxidant activity. The purpose of our

study was two-fold: to investigate the ability of Cy-g to induce

apoptosis (and/or necrosis) on a human T lymphoblastoid cell

line (Jurkat cells) and to analyse whether the effects of Cy-g

are specific for cancer cells, by testing Cy-g on freshly-isolated,

non-transformed human peripheral T lymphocytes. Cy-g

treatment induced apoptosis in both cell systems. However,

different concentrations of Cy-g were necessary to trigger

apoptosis. In Jurkat cells, even the lowest concentration tested

(12.5 Ìg/ml) was sufficient to increase the number of cells

displaying features of apoptosis. After treatment with higher

doses, the fraction of apoptotic cells continued to increase,

reaching 49.0% (p<0.01 with respect to controls) at 200.0

Ìg/ml. In non-transformed T cells, treatment with 12.5, 25.0

and 50.0 Ìg/ml Cy-g produced levels of apoptosis similar to

those found in controls. However, the highest concentrations

produced significant increases in apoptosis: 32.5% at 100.0

Ìg/ml (p<0.01) and 30.0% at 200.0 Ìg/ml (p<0.01). In order

to delineate the events leading to apoptosis elicited by Cy-g,

we analysed the expression of different proteins that are

known to be involved in apoptosis. The induction of apoptosis

in both transformed and non-transformed T cells can be

explained by a modulation of p53 and bax protein expression.

These interesting biological properties should encourage

further investigation into the chemopreventive and/or

chemotherapeutic potential of Cy-g. Nevertheless, the

activity of Cy-g in normal T cells underlines the need for

extensive toxicological investigation prior to any advocacy

of chemopreventive dietary supplementation.

156
THE A3 ADENOSINE RECEPTOR (A3AR) AS A
TARGET FOR CANCER TREATMENT: FROM BENCH
TO BEDSIDE 

P. Fishman, S. Bar-Yehuda and L. Madi

Can-Fite BioPharma, Kiryat matalon, Petach Tikva, Israel

In our recent studies, the A3 Adenosine Receptor (A3AR)

was suggested as a specific target for tumor growth

inhibition based on the following findings:

1. The A3AR was found to be highly expressed in various solid

tumors in comparison to the normal adjacent or relevant

tissues. These included melanoma, colon, prostate, breast,

pancreatic and lung carcinoma. 2. Activation of the receptor

with synthetic agonists resulted in tumor growth inhibition of

melanoma,colon, prostate and pancreatic carcinoma in vitro.

In vivo, daily oral administration of A3AR agonists resulted in

the inhibition of primary and metastatic tumors in syngeneic

and xenograft tumor models in mice. 3. The molecular

mechanism involves de-regulation of the Wnt and the NF-kB

signal transduction pathways. This includes down-regulation of

PKA and PKB/Akt and up-regulation of GSK-3 beta, which

subsequently phosphorylates beta-catenin leading to its

ubiquitination. As a result, a decrease in the level of the two

cell cycle progression genes, cyclin D1 and c-Myc, then takes

place. The modulation of these key signaling proteins was also

confirmed in tumor lesions of melanoma, colon and prostate

carcinoma and was defined as the "tumor fingerprint". This

reflects the response to A3AR agonist treatment. 4. In a Phase

I clinical trial, CF101 (a GMP grade of IB-MECA),

administered orally twice daily at doses up to 4 mg, produced

no drug-related toxicity with linear pharmacokinetic and good

bioavailability. 5. A phase II clinical trial in patients with

metastatic colorectal cancer to examine the effect of CF101 on

tumor progression is currently being conducted.

To conclude, CF101, an orally bioavailable stable

compound, which exclusively targets at low dosages the

A3AR, may be suitable for development as a highly potent

and safe drug to combat cancer. 
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MOLECULAR CHANGES ASSOCIATED WITH
HUMAN MALIGNANT MELANOMAS: EXPRESSION
OF NESTIN, C-MYC, PDGF, bFGF IN BENIGN AND
MALIGNANT MELANOCYTIC LESIONS

Michala Fiuraskova, Svetlana Brychtova, Alice Hlobilkova,

Jiri Ehrmann jr, Martin Tichy jr and Zdenek Kolar
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Institute of Pathology and Laboratory of Molecular

Pathology, Clinic of Dermatology and Venerology, Palacky

University, Hnevotinska 3, 775 15 Olomouc, Czech

Republic

Malignant melanomas are highly malignant tumours

characterised by a rapidly increasing incidence and

unpredictable prognosis. Tumour progression is typified by

aberrant proliferation of malignant cells associated with

alterations to cell growth and cell regulation. We analyzed

the expression of growth factors PDGF, bFGF, c-Myc

oncogene and nestin belonging to a newly identified

intermediate filament associated with highly malignant

neuroectodermal tumours in primary malignant skin

melanomas as well as benign nevi. Formalin-fixed and

paraffin-embedded tissue sections of 11 nodular melanomas

(NM), 12 superficial melanomas (SSM), 9 dysplastic and 10

benign nevi were examined by indirect immunohistochemistry

using the EnVision visualisation system. In groups of

superficial and nodular melanomas, an increased expression

of c-Myc and PDGF in comparison to benign and dysplastic

nevi was observed. The results for nestin expression were

interesting, the protein being slighly increased in SSM, but

strongly so in a group of NM. A higher FGF positivity of

FGF was detected in NM compared to SSM and dysplastic

nevi. This protein was also present in benign nevi and this

could be caused by gradual maturation of cells. We conclude

that melanoma progression is characterized by aberrant

angiogenesis associated with alteration of growth factors

PDGF, bFGF, c-Myc oncogene and nestin protein. Nestin

therefore may be a useful marker of malignant progression

and grade of tumour differentiation. 

Supported by grant IGA MZ CR 1A/8245-3 and MSM

15110001.
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INHIBITION OF CELLULAR GROWTH AND
INDUCTION OF APOPTOSIS BY SULINDAC AND ITS
METABOLITES IN HUMAN ENDOTHELIAL CELLS

S. Flis, D. Soltysiak-Pawluczuk and J. Splawin’ ski 

National Institute of Public Health, Chelmska 30/34,

Warsaw, Poland

Non-steroidal anti-inflammatory drugs (NSAIDs), such as

aspirin, sulindac and celecoxib, are suggested to exert

chemopreventive activity against colorectal cancer.

The mechanism of the anticancer effect of NSAIDs has

not been fully understood, however the current evidence

reveals the important role of angiogenesis. Angiogenesis,

the process of neovascularization, is essential for tumor

growth and metastasis. Our previous studies performed on

chick chorioallantoic membrane, the classic model of

angiogenesis, have shown that both metabolites of sulindac,

sulindac sulfide and sulindac sulfone, can produce

significant inhibition of vascular development.

The present investigations were undertaken to test in vitro
the effect of sulindac, its metabolites and SC 58125 on

human endothelial cell growth, cell cycle kinetics and

apoptosis. The cytotoxic effects of NSAIDs were assessed

using the MTT assay. Drug-induced apoptosis was

determined by microscope observation of apoptotic

morphological features and by flow cytometric analysis after

cell staining with DAPI/sulphorodamine or AnnexinV/PI,

respectively. Western blotting assay was used for the

estimation of the changes in the proteins’ level such as p53,

pro-caspase 3 or bid, after drug treatment. 

Our findings demonstrated that treatment of the

endothelial cell culture with the tested compounds resulted

in growth inhibition through the arrest of cell cycle

progression and the induction of apoptosis. The highest

cytotoxic effect was observed with sulindac sulfide. Sulindac

and sulindac sulfone arrested cells in G1-phase, whereas

sulindac sulfide blocked the S-phase of the cell cycle. The

induction of apoptosis was dose- and time-dependent for all

tested compounds. In contrast, SC 58125 exerted more

cytostatic than cytotoxic effect on endothelial cells.

The present results further support the relevance of the

inhibition of angiogenesis in the mechanism of NSAID

cancer chemoprevention.

159
THE USE OF COMPLEMENTARY AND
ALTERNATIVE MEDICINE (CAM) 

V. Fønnebø, L. Launsø, S. Grimsgaard and A. Salamonsen

National Research Centre in Complementary and

Alternative Medicine (NAFKAM), Faculty of Medicine,

University of Tromsø, N-9037 Tromsø, Norway

NAFKAM suggests that one of the objectives of CAM

research is to "Give understanding of what CAM as a

system, or specific CAM methods, can contribute in

reducing and/or shorten diseases or illnesses". The drug-

research strategy is not always appropriate for certain

research questions in CAM. Basic in CAM research is an

understanding of what is actually going on in a largely

unregulated treatment market. Treatment methods can be

widespread before researchers even know that they exist.

Case stories about exceptionally good or unfortunate

courses of disease in connection with CAM treatment are

important sources of information. This information source

has, until recently, been given little attention by researchers.

Collecting and validating these case histories can achieve

the following:
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1. Identify common characteristics of apparently effective

CAM methods that can be studied further in controlled

clinical trials. 

2. Identify common characteristics of CAM methods that

seem to result in an exceptionally unfortunate course of

disease.

3. Identify common personal characteristics of patients with

exceptionally good or unfortunate courses of cancerous

disease (e.g. attitude/treatment philosophy, coping

strategies, patient-therapist relationship) that can be

further studied.

4. Ensure that treatment decisions relying on reported

single case histories are not based on misinformation. 

NAFKAM’s register over exceptional case histories are now

exploring in-depth 35 case histories out of 115 that have so

far been sent to us (as of July 1, 2004). Of the 35 case

histories, 17 address the topic of cancer. The in-depth

description will include the following: Personal information,

disease and treatment history, background information,

current research status regarding the disease and treatment,

and medical and sociological evaluation of the course of

disease and treatment. Two anonymous case stories will be

presented. 

160
CRYOTHERAPY AND CHEMOTHERAPY
PERFORMED ALONE OR IN COMBINATION IN THE
TREATMENT OF A NON-SMALL CELL LUNG
CANCER XENOGRAFTED INTO SCID MICE 

Valérie Forest, Michel Peoc’h, Lydia Campos, Denis

Guyotat and Jean-Michel Vergnon

UPRES-EA3063, Faculté de Médecine Jacques Lisfranc,

15 rue Ambroise Paré, 42023 Saint-Etienne cedex 2,

France

Lung cancers are among the most frequent tumours. They

are mainly treated by surgery or by chemotherapy but, for

the most advanced stages, a local cryotherapy, a method

based on the cytotoxic effects of low temperatures, can be

proposed as a palliative option for bronchial desobstruction.

Cryotherapy can be performed alone or in combination with

other therapeutics. 

The aims of this study were: 1) to investigate in vivo the

biological effects of cryotherapy and chemotherapy performed

alone or in combination, in a model of human non-small cell

lung cancer xenografted into immunodeficient mice, and 2) to

determine if this combination, offered a therapeutic benefit

and, if so, 3) to determine by which mechanism.

Cells from the A549 cell line (adenocarcinoma) were

injected subcutaneously into SCID mice. Mice were treated

either by cryotherapy (3 cycles, nitrous oxide cryoprobe) or

by chemotherapy (intravenous injection of Navelbine®, 4.8

mg/kg) or by the combination cryochemotherapy. Tumour

nodes were excised at variable time points and studied

morphologically. The induction of apoptosis was analysed

by immunohistochemical staining of cleaved caspase-3 and

by TUNEL. The intratumoral Navelbine concentration was

assessed by HPLC.

The results showed very different effects for the two

therapeutic modalities: cryotherapy was found to be an

efficient technique to induce cell death either by necrosis or

by apoptosis. Necrosis was found near the cryoprobe impact

and was maximal after 2 hours and 4 days. Around this

central necrotic area, apoptotic cells were found. Apoptosis

was maximal after 8 hours (47%). Chemotherapy induced

apoptosis in a smaller number of cells (about 20%) and this

effect was not time-dependent. The induction of apoptosis

was enhanced in tumours treated by cryochemotherapy

compared to that of tumours treated by a single method.

This effect was more noteworthy at early times of analysis

(58% of apoptotic cells after 2 hours). 

The Navelbine concentration was found to be more

important in tumours treated by chemotherapy alone than in

tumours treated by cryochemotherapy, suggesting that the

benefit of cryochemotherapy previously observed was not a

concentration-dependent phenomenon, at least in our model.

161
CHARACTERIZATION OF THE FOCAL ADHESION
COMPLEX IN NON-SMALL CELL LUNG CANCER
CELL LINES

Valérie Forest, Lydia Campos, Jean-Michel Vergnon and

Denis Guyotat

Equipe « Survie et Adhérence dans les Cancers et les

Greffes », UPRES-EA3063, Faculté de Médecine Jacques

Lisfranc, 15 rue Ambroise Paré, 42023 Saint-Etienne

cedex 2, France

Lung cancers represent the first cause of death by cancer.

The bad prognosis of these tumours is related to a late

diagnosis and to an important metastatic potential. This

latter is directly correlated with cell adhesion since cell

detachment is one of the first steps of the invasive process.

We focused this study on cell-extracellular matrix

interactions that occur in highly regulated and specialised

structures called focal adhesions (FA). The aims of our

study were: 1) to determine the expression pattern of focal

adhesion molecules in a human non metastatic non-small-

cell lung cancer cell line, and 2) to compare the expression

of some adhesion proteins between our reference cell line

and two others which are known to be metastatic in vivo.

The A549 (adenocarcinoma), Calu-1 (epidermoid

carcinoma) and H460 (large cell carcinoma) cell lines were

used. The expression of the major components of the FA
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(different integrin subunits, FAK, PYK2, actin, paxillin,

vimentin, PI-3Kinase, Grb2) was determined by flow

cytometry analysis, immunocytochemical staining and

Western blot analysis.

The results showed a very variable expression of the

proteins of the FA in the A549 cell line. For instance, ·3

and ‚1 integrin subunits and vimentin were strongly

expressed, whereas ·4 and PYK expressions were very low.

Other proteins, such as FAK, presented a medium level of

expression. The expression of the different integrin subunits

also varied depending on the cell line considered. This was

consistent with previous data, that have demonstrated that

the expression pattern of integrins is correlated with the

histological type of tumours.

In conclusion, we defined the expression pattern of the

main components of FA in the A549 cell line. This pattern

was different in the other cell lines studied, depending on

the histological type of the tumours. This suggests that these

adhesion molecules could be implicated in the invasive

process and, thus, be in part responsible for their different

metastatic potential. 

162
THE REPRESENTATION OF BLADDER TUMOR
CELLS IN THE URINE SEDIMENT DIFFERS
ACCORDING TO THE GENETIC ALTERATIONS
THESE CELLS CARRY

Delfina Fornari1, Kenneth Steven2, Alastair B. Hansen1,

Henrik Vibits2, Jan V. Jepsen2, Asger L. Poulsen2,

Marianne Schwartz3 and Thomas Horn1

1Department of Pathology, 2Department of Urology,

Herlev University Hospital of Copenhagen, Herlev

Ringvej 75, 2730 Herlev;
3Department of Clinical Genetics, Rigshospitalet

University Hospital of Copenhagen, Blegdamsvej 9, 2100

Copenhagen, Denmark

Patients with transitional cell tumors (TCT) of the urinary

bladder are at risk of recurrences and progress to invasive

disease. A promising non-invasive follow-up method is the

study of genetic alterations such as Loss of Heterozygosity

(LOH) in the urine sediment. The diagnostic and prognostic

value of LOH in TCT is rapidly emerging. Still, various

degrees of discrepancy between the LOH in tumor tissue

and urine have been described. The purpose of this study

was to investigate these differences, for the first time to our

knowledge, at the individual chromosomal level. Materials
and Methods: 16 microsatellites (localized on 3p, 4p, 4q, 6q,

8p, 9p, 9q, 11p, 13q, 14q, 17p) were analyzed for LOH in

leukocyte, urine and tumor tissue of 55 patients with TCT

of the urinary bladder and 25 controls. Microsatellites were

PCR amplified by fluorescent-labelled primers and

consequently analyzed in a blinded fashion by a laser-based

capillary electrophoresis system. Results: 69% (60/87) of the

urine LOH was tumor-specific in accordance with previous

reports. Furthermore, we found that patients with non-

invasive TCT showed a significantly higher frequency of 9q

and 11p LOH in tumor tissue compared to urine. Similarly,

the LOH frequency of 14q in patients with invasive TCT

was significantly higher in tumor tissue compared to urine.

There was no significant difference between tumor tissue

and urine LOH frequencies for all the other chromosomes.

Conclusion: The previously observed discrepancies between

tumor tissue and urine LOH do not apply equally to all

chromosomes. These differences are significant for 9q and

11p in non-invasive and 14q in invasive TCT. In conclusion,

the contribution in the urine sediment of TCT cells

belonging to tumors of the same histological classification

differs according to the genetic alterations these cells carry.

The location of these alterations could indicate regions

playing a significant role in tumor exfoliation or apoptosis. 

163
REGULATION OF NEURAL STEM CELLS BY PDGF 

Mia Enarsson1, Jean-Baptiste Demoulin2,3, Anna

Erlandsson1, Jimmy Larsson1, Carl-Henrik Heldin2 and

Karin Forsberg-Nilsson1

1Department of Medical Biochemistry and Microbiology,

Uppsala University, BMC, Box 582, SE-751 23 Uppsala;
2Ludwig Institute for Cancer Research, Uppsala Branch,

Box 595, SE-751 24 Uppsala, Sweden; 3Present address:

Christian de Duve Institute of Cellular Pathology,

Université Catholique de Louvain, Avenue Hippocrate 75,

B-1200 Brussels, Belgium

Neural stem cells (NSC) are in focus, mainly because of the

possibility for central nervous system (CNS) repair. It is

likely that the understanding of neural stem cells will be of

equal importance for neuro-oncology, because these cells

have been suggested to give rise to brain tumors. Neural

stem cells are the origins of neurons and glia and fetal NSC

generate all the differentiated cells of the central nervous

system via the formation of intermediate precursors. The

processes of proliferation and differentiation via precursors

can, to some extent, be controlled in vitro by exogenous

factors. Biochemical studies have identified many factors

and pathways that are linked to stem cell fate choice. We

have addressed the effect of platelet-derived growth factor

(PDGF) on neural stem cell proliferation and

differentiation. Several investigations have implied PDGF

in CNS malignancies, including gliomas, medulloblastoma

and PNET. We previously showed that PDGF stimulates

chemotaxis and proliferation of rapidly dividing immature

neurons from CNS stem cells and have now performed
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microarray analysis to identify genes that are regulated at

an early stage of differentiation. Further analysis of such

candidate genes may lead to identification and

characterization of pathways, underlying the differentiation

programs. Comparison of regulated genes between neural

stem cells and tumor cell lines or tumor material from

patients may also provide information about prognostic

markers and, ideally, identify novel therapeutic avenues.

164
THE MANNOSE 6-PHOSPHATE/INSULIN-LIKE
GROWTH FACTOR II RECEPTOR INHIBITS THE
GROWTH OF TRANSFORMED FIBROBLASTS THAT
DO NOT REQUIRE IGF-II FOR GROWTH AND ARE
UNRESPONSIVE TO ACTIVE TGF-‚

Clodio Osipo and Allen Frankfater

Division of Biochemistry, Loyola University Medical

Center, 2160 S. First Ave., Maywood, IL 60153, U.S.A.

The frequent loss of heterozygosity (LOH) at the mannose 6-

phosphate/insulin-like growth factor II receptor (IGF-IIR)

gene locus in cancer suggests that M6P/Igf2r is a tumor

suppressor gene. We previously found that the expression of

IGF-IIR in murine L cells inhibits their growth by reducing

the concentration of IGF-II in the medium. IGF-II is a

mitogen that acts through the IGF-I receptor (IGF-IR) and

insulin receptor (IR) to stimulate growth in L cells (Osipo C,

et al: Exp Cell Res 264: 388-396, 2001). The purpose of this

work was to examine the effect of IGF-IIR on a cell line that

does not require IGF-II for growth. Moloney murine sarcoma

virus-transformed BALB/c3T3 fibroblasts (MMSV cells) do

not express IGF-IIR, secrete high levels of lysosomal enzymes,

and can grow in the absence of IGF-II and serum. The stable

introduction of the bovine M6P/Igf2r gene into MMSV cells

restored IGF-IIR function, including an increased ability to

clear IGF-II from the growth medium. Surprisingly, MMSV

clones that stably express the M6P/Igf2r gene grew 60% slower

in the absence of serum than clones transfected with the

empty vector. This growth inhibition could be overcome in

part by IGF-II through a pathway that did not involve the

IGF-I and insulin receptors. Thus, blocking antibodies to IGF-

IR and IR did not inhibit the IGF-II-stimulated growth of

IGF-IIR- positive clones, and IRS-1, a substrate immediately

downstream of the tyrosine kinase activities of IGF-IR and

IR, showed little or no phosphorylation in response to IGF-

II. Although IGF-IIR has also been implicated in the

activation of latent TGF-‚, very little latent or active TGF-‚

was detected in medium conditioned by growth of any of the

MMSV cell clones. In addition, added active TGF-‚ produced

only a modest inhibition of growth that was similar for both

IGF-IIR-positive and -negative MMSV cells. These results

extend the concept of IGF-IIR as a modulator of growth in

cancer to tumor cells that do not depend on IGF-II for growth

stimulation through IGF-IR or IR, and that have lost the

ability to respond to TGF-‚.

165
REGULATION OF CATHEPSIN B EXPRESSION BY
SP1 TRANSCRIPTION FACTOR IN A HIGHLY
INVASIVE MOUSE B16 MELANOMA VARIANT 

Yasmin Ahmed and Allen Frankfater

Division of Biochemistry, Loyola University Medical

Center, 2160 S. First Ave., Maywood, IL 60153, U.S.A.

The murine B16a melanoma, which is highly metastatic in

C57BL/6 mice, produces six- to eight-fold more cathepsin B

mRNA and protein than the less metastatic B16F1 variant.

A fragment from the proximal promoter region of the

cathepsin B (Ctsb) gene (-149 to +94) was previously found

to contribute to this differential gene expression. We used

electrophoretic mobility shift assays to map the binding of

B16 melanoma nuclear proteins within this fragment to

three GC-boxes and a potential AP1/CREB site that

overlaps a putative E-box. Subsequent mutation of the GC-

boxes at –55 and –37 each independently decreased the

expression of a luciferase reporter gene in B16a cells to the

level observed in B16F1 cells. Promoter activity was also

attenuated by mutations within the GC-rich segment

between +6 and +16, but not by mutations within the

putative E-box and AP1/CREB sites. Both Sp1 and Sp3

bound the GC-boxes in the Ctsb promoter, and Western

blotting showed the level of Sp1 to be higher in B16a

compared to B16F1 cells. Recombinant Sp1 also bound the

promoter, but its binding required factor(s) present in B16

nuclear extracts. Increasing Sp1 in B16F1 cells to the level

seen in B16a cells resulted in a corresponding increase in

reporter gene expression in cotransfection experiments, and

produced levels of endogenous cathepsin B mRNA and

enzyme activity similar to those in B16a cells. Thus, the

difference in cathepsin B expression between high and low

metastatic melanoma variants appears to be due to a

difference in the level of Sp1 acting through GC-boxes in

the proximal promoter region of the gene. 

166
AGING AND CANCER

Emil J. Freireich

The University of Texas M. D. Anderson Cancer Center

1515 Holcombe Boulevard, Unit 55, Houston, TX 77030,

U.S.A.

It is widely appreciated that the mortality rate from malignant

disease increases progressively with increasing age. The
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biological basis for this phenomenon is generally ascribed to

the two-hit hypothesis for the etiology of malignancy, that is

since more than one event is necessary to initiate malignancy,

the longer one is at risk the higher the probability that

concurrent events will occur. Additionally, increasing age is a

negative prognostic factor for response to therapy and survival

post-diagnosis of malignancy. The biological basis for this poor

response to intervention has two major contributing causes.

Firstly, the progressive increase in comorbid conditions, which

limits the host’s ability to tolerate particularly cytotoxic or

immunosuppressive or myelosuppressive therapy due to

impaired other-organ function. But, importantly, it has been

documented that the malignancies that occur at advanced age

have a different biology. This is particularly striking in acute

myeloblastic leukemia in the adult, where the occurrence of

unfavorable aneuploid cytogenetics is associated with

increasing age and is a disease that is highly refractory to the

existing cytotoxic therapy. 

Important is the demographic evidence that in the Western

world the population is progressively increasing in age. Both

life expectancy and the proportion of the population at

advanced age have progressively increased over the last 200

years. The United States census bureau estimates that, in the

next 50 years, the number of centenarians is expected to

increase by a factor of 10, and they will constitute almost 2%

of the American population in 2050. Moreover, there is

recent convincing evidence that humans do not have a

genetically or biologically determined finite lifespan. Recent

data demonstrates that the maximum attainable life has

increased progressively over the past 200 years, and there is

no indication of a finite limit to our lifespan. 

The association of cancer mortality with age, combined

with the progressively aging populations in the Western

world, result in cancer being the major biological and

medical healthcare problem of the next generation. 

167
STEM CELL ACTIVATION AND PRENEOPLASIA IN
THE LIVER OF FEMALE MMTV-neu (erbB-2)
TRANSGENIC MICE

I. Freitas1, S. Fracchiolla1, R. Bertone1, R. Vaccarone1, A.

Croce1, V. Bertone1, G.F. Baronzio2, M.G. Sacco3, C.

Fenoglio1, S. Barni1, G.M. Sitar4, G. Bottiroli1 and G. Gerzeli1

1Department of Animal Biology and Histochemistry and

Cytometry Section, IGM-CNR; 4Department of Internal

Medicine and Medical Therapy, Policlinico S. Matteo,

University of Pavia; 2ASL 01, Legnano; 3CNR-ITB,

University of Milano, Italy

Bone marrow-derived stem cells appear to be remarkably

plastic in their differentiation capacity and are currently

being tested for the regenerative therapy of several tissues

and organs, including the liver. However, the risks that

wrong cues from the microenvironment might induce a

tumor rather than tissue repair should not be

underestimated. In the liver of transgenic MMTV-neu (erbB-
2) adult mice, which develop mammary tumors metastasizing

into the lungs, we observed arrest of CD34 cells, followed by

hemopoiesis later fading apparently due to oxidative stress,

ductular reaction with cells displaying the oval cell markers

CK19, CD34, AFP, GGT and portal hepatocytes displaying

oncofetal markers. In the mid-zone and pericentral areas,

large cell dysplasia, thought to indicate terminal

differentiation and senescence, was seen. Apoptosis was

frequent in the hemopoietic foci and in sinusoidal cells

(whose precursors are also bone marrow-derived) and

occasional in dysplastic hepatocytes. Oval cells are thought

to derive from bile ductules and/or from circulating precursors

and are activated in hepatocarcinogenesis. The liver (and the

spleen) became hemopoietic rather than hemocatheretic,

whereas erythrophagocytosis was seen in tumor macrophages

in angiogenic areas, suggesting preferential use of iron, an

essential factor for cell growth and differentiation, by the

tumor. Megaloblastic anemia (but apparently no

myelofibrosis) furthermore suggested folate deficiency in the

hemopoietic tissue, due to preferential uptake of the vitamin

by the tumor; this condition, if prolonged, may be

carcinogenic. The fetal-like microenvironment detected in

portal areas is perhaps better suited than an adult one for the

arrest, migration, proliferation and differentiation of marrow-

derived repairing cells. The apparent polyploidy of the

dysplastic hepatocytes is thought to be a "cheap" strategy to

comply with heavy metabolic burden. 

Taken together, these findings suggest that the liver

exploits opposing differentiation strategies to try to cope

with tumor burden, but that the sustained stress eventually

becomes carcinogenic. 

Funds from University of Pavia: FAR, MIUR: PRIN and

FIRB, Ministero della Salute, AIRC, CARIPLO, Italy.
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TUMOR-INDUCED THROMBOSIS AND APOPTOSIS
IN THE LIVER OF MALE MMTV-neu (erbB-2)
TRANSGENIC MICE: PRELIMINARY
OBSERVATIONS
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Female MMTV-neu (erbB-2) transgenic mice are models of

human mammary cancer. To our knowledge, the male

transgenic animals have not been investigated yet. In the

liver of the female mice (Freitas et al., 2003 and this

Conference) we detected several manifestations of

hepatocarcinogenesis. 

The male transgenic mice developed carcinomas in

mammary glands, in salivary glands or in the genital tract.

They often died at about 3 months, whereas the females

survived for over 5 months. Their blood was hyperviscous,

with erythrocyte agglutination, platelet thrombi, rare

granulocytes and large lymphocytes.

Erythrocytes often clogged veins in hepatic lobules and

portal hypertension was frequent. In contrast to the females,

no extramedullary hemopoiesis, nor ductular reaction, were

seen. However, as in the females, outstanding large cell

dysplasia was present in the mid-zone and pericentral areas.

Many dysplastic hepatocytes were multinucleated with

numerous and large nucleoli, as polyploidy expression; this is

considered to be a strategy to comply with heavy metabolic

burden (Vinogradov et al., 2000). Several lobules showed

extensive apoptosis (TUNEL reaction), but not necrosis, of

hepatocytes. This suggests progressive, rather than abrupt,

tissue hypoxia due to vein occlusion. Multinucleated cells

appeared particularly vulnerable. DNA fragmentation arouse

around nucleolar-like structures. Nucleoli are multifunctional,

participating in cell cycle and differentiation, and possibly also

in apoptosis (Smetana, 2002). The pan-cytokeratin expression

of hepatocytes rather than submembranous (typical of normal

hepatocytes) appeared diffusely distributed in the cytoplasm

in pericentral zones or absent in periportal hepatocytes. In

conclusion, these very preliminary observations suggest that

males bearing tumors are more prone than females to

thrombosis, possibly because of hormonal features. The

damage induced to the liver might explain the poorer survival

of the males. 

Funds from University of Pavia: FAR, MIUR: PRIN and

FIRB, Ministero della Salute, AIRC, CARIPLO, Italy.
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ANALYSIS OF 25-HYDROXYVITAMIN D3-1·-
HYDROXYLASE IN NORMAL AND MALIGNANT
BREAST TISSUE
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The presence of extrarenal 25-hydroxyvitamin D3

[25(OH)D3]-1·-hydroxylase (1·-OHase) has been reported

in several cell types including prostate and colon cancer

cells. Additionally, alterations in the local production of

1·,25-dihydroxyvitamin D [1·,25(OH)2D3] have been

implicated in the tumorigenesis of these malignancies. The

aim of this study was to analyze whether normal breast

tissue or breast cancer cells express 1·-OHase and to

evaluate whether breast tissue possesses the capacity to

produce 1·,25(OH)2D3 from 25(OH)D3. Total RNA was

extracted from normal breast tissue (n=7), breast

carcinomas (n=14) and cultured MCF-7 breast cancer cells

for RT-PCR analysis. We detected mRNA for 1·-OHase in

more than 50% of normal breast tissue and breast cancer

tissue, as well as in MCF-7 breast cancer cell line. When

MCF-7 cells were treated with 1·,25(OH)2D3, cell

proliferation was inhibited in a dose-dependent manner.

Incubation of MCF-7 cells with [3H]-25(OH)D3 resulted in

conversion to [3H]-1,25(OH)2D3. 1·-OHase activity in

MCF-7 cells was blocked by a specific cytochrome P450

inhibitor, clotrimazole. Thus, our data suggest that normal

and breast cancer tissues express 1·-OHase mRNA and,

therefore, may have the ability to synthesize 1·,25(OH)2D3.

The local production of 1·,25(OH)2D3 in normal and

cancerous breast tissue may play an important role in

regulating proliferation and differentiation of breast cells.

We hypothesize that alterations in the local production of

1·,25(OH)2D3 may be involved in the tumorigenesis of

breast cancer. Thus, normal breast tissue may be a target for

cancer prevention and breast cancer may be a target for

treatment with precursors of biologically active vitamin D

analogues.

170
STATINS AND RETINOIC ACID INHIBIT RHO-
REGULATED E-SELECTIN-EXPRESSION AND
TUMOR CELL ADHESION PROVOKED BY TNF·
AND IONIZING RADIATION

Gerhard Fritz, Tobias Nübel and Bernd Kaina

Institute of Toxicology, University of Mainz, Obere

Zahlbacher Str. 67, D-55131 Mainz, Germany

The cell-adhesion molecule E-selectin is thought to promote

tumor cell adhesion to the endothelium during the process

of metastasis. In the present study, we investigated the effect

of TNF· and ionizing radiation (IR) on E-selectin

expression and tumor cell adhesion. Furthermore, we

addressed the question of whether E-selectin expression and

adhesion of tumor cells might be pharmacologically blocked.
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We show that E-selectin gene and protein expression is

induced by TNF· and IR in a dose-dependent manner in

primary human endothelial cells (HUVEC). IR-stimulated E-

selectin expression occurred already at a therapeutically

relevant dose of 2 Gy. A rise in E-selectin expression was

accompanied by an elevated adhesion of human colon

carcinoma cells (DLD1) to HUVEC in vitro. TNF·-induced

E-selectin expression was blocked by a clinically relevant low

concentration (i.e. ≤ 10 ÌM) of the HMG-CoA reductase

inhibitor lovastatin as well as by 9-cis retinoic acid (9c-RA).

All-trans retinoic acid (at-RA) was not effective (1). E-

selectin expression induced by IR was abrogated by lovastatin

and at-RA (2), but not by 9c-RA. Furthermore, we show that

the inhibitory effect of statins on E-selectin expression is due

to attenuation of protein geranylgeranylation. In more detail,

we found that specific inactivation of Ras-homologous (Rho)

GTPases impaired E-selectin induction by TNF· and IR,

indicating Rho proteins to be essential for transcriptional

activation of the E-selectin gene. Most important, lovastatin

and retinoic acid derivatives strongly reduced both the TNF·-

and the IR-stimulated adhesion of DLD1 cells to HUVECs.

Tumor cell invasion induced by TNF· was also inhibited by

low dose of lovastatin.

Overall, our studies show that TNF·- and IR-induced E-

selectin expression is regulated by Rho-GTPases and can be

abrogated by statins and retinoic acid. Since inhibition of E-

selectin expression is paralleled by a reduced tumor cell

adhesion and invasion, the data point to a possible clinical

impact of statins and retinoic acid in tumor therapy.

1 Nübel et al: FASEB J 18: 140-43, 2004.

2 Nübel et al: Carcinogenesis 25: 1335-44, 2004.
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REGIONS WITHIN THE N-TERMINAL DOMAIN OF
HUMAN TOPOISOMERASE I PLAY A ROLE DURING
STRAND ROTATION AND INHIBITION BY
CAMPTOTHECIN

Rikke Frøhlich, Dinna Krüger, Christopher Nordentoft

Veigaard and Birgitta Ruth Knudsen

Department of Molecular Biology, University of Aarhus,

C. F. Møllers Allé, Building 130, DK-8000, Aarhus C,

Denmark

Human Topoisomerase I is the molecular target of an

important class of anti-cancer drugs, the camptothecins. The

need for the continued development of new derivatives of

camptothecins to circumvent the problems arising from

resistant cancer cells makes it essential to gain a detailed

understanding of the molecular mechanism of cell killing by

the drug.

Comprehensive knowledge of the catalytic mechanism of

topoisomerase I will greatly improve the possibilities for

successful new drug design. Therefore, we investigated the

functions of different structural domains of topoisomerase I.

In the present study, we addressed the specific functions of

individual N-terminal regions of topoisomerase I by

characterizing mutants lacking amino acids 1-202 or 191-206

or having a point mutation at tryptophan-205. We find that

mutants altered in the region 191-206 distinguish themselves

from the wild-type enzyme by a faster strand rotation step,

insensitivity towards camptothecin in relaxation and the

inability to ligate blunt end DNA fragments. 

Taken together, the presented data support a model

according to which residues located between position 191-

206, including tryptophan-205, exert a vital function during

controlled strand rotation by human topoisomerase I by

coordinating the dynamics of the enzyme regions which

restrict free rotation of the cleaved DNA strand. 

Furthermore, the toxicity of camptothecin on cells

deficient in wild-type topoisomerase I, but expressing one

of the topoisomerse I variants, is investigated. We find that

there is no correlation between the ability of camptothecin

to inhibit strand rotation and its cell killing potential.

172
ABNORMALITIES IN T-CELL CO-SIGNALLING
MOLECULES IN NEOPLASTIC DISEASES

Irena Frydecka1,2

1Department of Hematology, Wroclaw Medical University,

L. Pasteura 4, 50-367 Wroclaw; 2Institute of Immunology

and Experimental Therapy of Polish Academy of Sciences,

R. Weigla 12, 53-114 Wroclaw, Poland

Several mechanisms have been suggested to account for the

poor cellular immune response in cancer patients. The T

cell immune response involves a complex of cellular

interactions between T cells and antigen-presenting cells

(APC). The interactions involve 3 processes: 1) adhesion, 2)

recognition via presentation of antigen by the major

histocompatibility complex to the T cell receptor, and 3)

costimulation. Recently, there has been growing

appreciation of the importance of the costimulatory and

inhibitory pathways in normal and disease-related immune

function. The intimate relationship between positive and

negative regulation during the generation of immune

response is shown by the functional profiles of the

homologous proteins CD28 and CTLA-4 (CD152). Despite

their structural similarities and shared specificities for ligand

on APC, the two proteins mediate opposing effects on T cell

activation. CD28/B7 interaction serves as a positive

costimulator in the context of TCR engagement by

MHC/Ag complex. In contrast, CTLA-4/B7 plays an

inhibitory role in regulating T cell activation. CTLA-4

engagement inhibits the induction of the IL-2 receptor ·
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chain (CD25), CD69 molecule expression, CD3/CD28-

induced IL-2 mRNA accumulation, secretion of IL-2 and

augments TGF-‚ production. CD28 is expressed

constitutively on essentially all CD4 and most CD8 cells.

CTLA-4 is not expressed on resting T cells, but it is

transiently expressed on the cell surface of activated T cells.

Recently reported dysregulation of the expression of CD28

and CTLA-4 molecules on T cells in cancer patients may

have a considerable impact on the biology of T cell

responses and is suggested to be one of the mechanisms of

immunodeficiency in neoplastic diseases. A better

understanding of the changes in expression of T cell

costimulatory molecules in cancer patients will help in the

development of new therapeutic strategies to repair defects

in the immune system and to monitor the course of therapy

in cancer patients. 

173
COMBINATION THERAPY WITH RECOMBINANT
MUTANT HUMAN TUMOR NECROSIS FACTOR-
ALPHA (TNF-SAM2), RANIMUSTINE (MCNU), AND
CONCURRENT RADIOTHERAPY FOR MALIGNANT
ASTROCYTOMAS 

Takeo Fukushima, Masaaki Yamamoto, Shinya Oshiro,

Hitoshi Tsugu and Gen-ichiro Soma

Department of Neurosurgery, Fukuoka University School

of Medicine, Fukuoka 814-0181; Institute for Health

Sciences, Tokushima Bunri University, Tokushima, Japan

Objective: Exogenous/endogenous TNF therapy exerts a

strong effect of inflammation in the body and an anti-tumor

effect via macrophage. We studied combination therapy

with recombinant mutant human tumor necrosis factor-

alpha (TNF-SAM2) and ranimustine (MCNU), and

concurrent radiotherapy for anaplastic astrocytomas (AA)

and glioblastomas (GBM). Patients and Methods: Five

patients with supratentorial AA and 24 with GBM were

studied. The therapy was composed of radiotherapy

following standard surgical treatment. MCNU was

administered intravenously at 100mg/m2 on Day 1, i.e., at

the onset of radiotherapy, and was followed by 80 x 104

U/m2 TNF-SAM2 intravenously from Day 3. TNF-SAM2

was prescribed weekly for up to 5 injections and TNF-SAM2

and MCNU were given each 8- and 12-week cycle over a 1-

year period. Results: Twenty-nine consecutive eligible

patients, including 5 with AA and 24 with GBM, were

treated. Three evaluable patients with AA partially

responded to treatment (PR), with a time to tumor

progression (TTP) of 107 weeks and an estimated median

survival time (MST) of 330 weeks. Of 18 evaluable patients

with GBM, 11(61.1%) showed no change in response to the

treatment (NC), while 7 (38.9%) had progressive disease

(PD), with a TTP of 33 weeks and an estimated MST of 69

weeks. There was no improvement in response or survival

time compared with a historical control of patients who

received chemotherapy with MCNU alone in conjunction

with radiotherapy for GBM. In two patients, TNF-SAM2

was administered locally into the cystic cavity via an

Ommaya reservoir, and one of them responded well.

Conclusion: This combination therapy may benefit patients

with AA, however, further evaluation is necessary to

determine whether this approach can provide therapeutic

benefits and improve survival.

174
PROSTATE CRYOABLATION FOR HIGH RISK
PROSTATE CANCER: RESULTS AFTER 161 CASES IN
TWO DIFFERENT CENTERS

A.B. Galosi1, G. Leone2, E. Caraceni2, M. Polito jr1, A.

Branchi2, A. Marronaro2, F. Lugnani1 and G. Muzzonigro1

1Institute of Urology, Polytechnic University of Marche

Region, Umberto 1st Regional Hospital, Ancona; 2Divison

of Urology, Civitanova Marche, Via Conca. I-60020

Torrette, Ancona, Italy

Cryosurgery technique can be considered a minimally

invasive option in selected patients with localized (T2) or

locally advanced (T3) prostate cancer. We report the

experience of two centers, assessing cancer control and

morbidity after medium-term follow-up in selected patients,

who were excluded from standard therapy (surgery or

radiation) due to specific contraindications (old age, high

risk for open surgery, co-morbidities). Patients and Methods:
One hundred and sixty-one patients were consecutively

treated with cryosurgery and selected in two Hospital

(AH=Ancona 70 pts, CH= Civitanova M. 91 pts) according

to the guidelines of the European Study Group of Urologic

Cryosurgeons. Clinical parameters were: mean age 71.6 yrs

(SD±5), clinical tumor stage was: 2 T1b, 6 T1c, 35 T2a, 70

T2b-c, 38 T3a, and 9 T3b. Biopsy grading of prostate cancer

identified 94 (59%) cases with high-grade disease (Gleason

score ≥ 7) and 68 cases without (Gleason score 6 or less).

Baseline serum PSA was 13.0 ng/ml ±10 (mean±SD, min

2.2 - max 60). Three out of 161 had salvage cryosurgery for

local recurrence after definitive radiotherapy. Three out of

161 underwent a second cryoablation for persistent disease.

Out of 162 patients, 47% were >73 yrs old, 39% had

significant co-morbidity factors with surgery being a high-

risk option (A.S.A. class 3), and 20% patients refused

surgery or RT, 1.8% had TCT failure. All underwent

preoperative neoadjuvant therapy for at least 3 months.

Patients in AH underwent a short-term adjuvant medical

treatment with LHRHa (1-3 months), while patients in CH,

a medium-term adjuvant treatment (6 months). Two cycles
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of freezing/heating were carried out according to the

technique described by Bahn and Lee using an urethral

warmer device and Argon/Helium gas device (Endocare).

Six to 8 cryoprobes were used according to gland volume.

In all cases, temperature monitoring using 3 up to 5

thermocouples was performed. Since 2000, Denonvillier

Fascia infiltration with 60cc of saline solution has been

performed. Preoperatively all patients were without distant

metastases (N0 M0) (staged using abdominal CT or MRI,

chest X-ray, bone scan, transrectal ultrasound). Only a few

patients with high PSA or advanced disease underwent

preoperative laparosocpic pelvic lymph node dissection. All

patients were evaluated during follow-up by serum PSA and

testosterone every 3 months, DRE, transrectal ultrasound

with power-Doppler. Echo-guided biopsies were scheduled

at 6-12, 24 and 36 months or anytime if serum PSA rose or

became >1.0 ng/ml. In each biopsy set, 6 up to 10 core

specimens were collected. Clinical staging with CT and bone

scan was performed annually. Treatment failures were

considered: only PSA failure if >1.0 or PSA increasing over

the time (ASTRO criteria), or cancer found in follow-up

biopsies or discovery of distant metastases. In cases with

rising PSA, negative staging and prostate biopsy, Positron

Emission Tomography (PET-TC) was performed. Results:
After a mean follow-up of 36.0 months (min. 6- max. 72), 1

patient was lost to follow-up and 3 patients required a

second treatment. One hundred and sixty patients were

evaluable. Six out of 160 patients died (3.7%), 5 due to a

cause not related to disease (1/5 with measurable PSA), 1

(1.6%) due to disease progression 2 years after treatment.

One hundred and fifty-four of 160 patients are alive:

114/160 (71.3%) are disease-free with stable PSA level over

the time (<1.0), without any hormonal therapy. In

particular, serum PSA was <0.5ng/ml in 67/160 (41.8%) and

PSA between 0.5 and <1.0 ng/ml in 47/160 (29.3 %).

Overall treatment failure was observed in 46/160 (28.7%):

only PSA failure was recorded in 29/160 (18.1%), positive

follow-up biopsies in 15 (9.3%) and distant metastasis in 2

(1.25%). The positive biopsy rate was significantly different

between the two centers after the first treatment (20.0%

AH vs. 4.4% CH), but the rate of PSA failure was not

(18.6% AH vs. 17.7% CH). That difference could be related

to a different strategy in follow-up biopsy. Disease

recurrence caused death in 1 patient (1/46) and

development of distant metastases or androgen-independent

disease in 6 out of 46. Treatment management of failure

was: in 28/46 cases hormonal therapy, 13/46 watchful-

waiting, 5/46 radiation therapy, 1 was scheduled to repeat

cryoablation. Erectile dysfunction was assessed in 69% of

sexually active patients before surgery. Definitive severe

urinary incontinence was observed in 2 patients (1.2%). The

rate of early (<30 days) and late morbidity was acceptable

and included only minor complications that were managed

conservatively with medications and urethral catheter. 6.2%

(10/160) needed transurethral resection. No rectum damage

was observed. Two out of 160 cases developed a perineal

fistula that was managed conservatively with drainage.

Conclusion: Cryoablation offers a satisfactory cancer control

rate observed in 71.3% after medium-term follow-up.

Cryoablation is a minimally-invasive treatment and an

efficient and reproducible method, resulting in slight post-

operative morbidity with no intra-operative mortality even

in patients subject to high risk with open surgery. Modern

cryoablation with temperature monitoring is effective in

cancer control in selected patients, even those at high risk

for cancer progression and not suitable for other minimally-

invasive treatment.

175
A COMBINATION OF 1,25(OH)2D3 AND IBUPROFEN
TREATMENT IS HIGHLY EFFECTIVE IN
SUPPRESSION OF PROSTATE CANCER CELL LINE
(LNCaP CELLS) GROWTH

Vladimir Gavrilov, Michael Steiner and Shraga Shany

Department of Clinical Biochemistry, Soroka University

Medical Center and Ben-Gurion University of the Negev,

Beer Sheva, 84105, Israel

The active metabolite of vitamin D3, 1,25(OH)2D3, is known

to possess anticancer activity. However, its clinical usage is

limited because of a hypercalcemic effect. Combinations of

1,25(OH)2D3 with other anticancer drugs may help to

overcome this problem. Such an approach may enable a

reduction in doses of 1,25(OH)2D3, and thus an effective

and well tolerable therapy. In the present in vitro study, we

investigated the combined anticancer effect of 1,25(OH)2D3

with ibuprofen (a representative of the non-steroidal anti-

inflammatory drugs, NSAIDs). This agent is known to

protect against the risk of prostate cancer development.

Androgen-sensitive prostate cancer cell line (LNCaP) cells

were treated with 1,25(OH)2D3, ibuprofen, or with 5·-

dihydrotestosterone (DHT) alone, and in various

combinations. The drugs’ influence on LNCaP cells

proliferation, cell cycle and apoptosis, were evaluated by 3H

thymidine incorporation test, propidium iodide method and

apoptosis detection by the ELISA method, respectively.

Unpaired t-test was used for statistical analysis.

Simultaneous treatment of LNCaP cells with 10 nm

1,25(OH)2D3 and 0.2 mM ibuprofen decreased cell growth

by 42% (p<0.001). The effect was additive as single drugs

reduced cell proliferation by 24%. One nM DHT increased

the suppressing effect of 1,25(OH)2D3 on LNCaP cells up

to 30.5%, but did not change the effect of ibuprofen. A

combination of 1,25(OH)2D3 and ibuprofen in DHT-

stimulated cells was especially effective and suppressed
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synergistically LNCaP cells growth by 67% (p<0.001). A

combined treatment of DHT-stimulated cells also decreased

LNCaP cells transition from G1- to S-phase (p<0.003), and

caused a 4.9-fold increase in apoptosis. In conclusion, the

present results support our hypothesis that the combined

use of 1,25(OH)2D3 with a NSAID is superior in inhibiting

prostate cancer cells, than a single drug treatment. The

present results may lead to the development of new

protocols for the treatment of prostate cancer patients,

based on combinations of these agents. 

176
A GENOMIC APPROACH TO IDENTIFY TUMOR
PROGRESSION ASSOCIATED GENES

G. Gebauer1,2, A. Krones-Herzig1,3, G. Glinsky1 and M.

McCleland1

1Department of Cell and Molecular Biology, Sidney Kimmel

Cancer Center, San Diego, CA, U.S.A.; 2Department of

Obstetrics and Gynecology, Hannover Medical School,

Hannover; 3German Cancer Research Center, Heidelberg,

Germany

The progression of a metastatic disease is a multistep

process involving multiple genetic and epigenetic

alterations. Defining consistent changes in gene expression

and epigenetic pattern using models of metastatic cancer

may lead to detection of those genes essential for tumor

progression and may ultimately identify candidate genes for

diagnostic and therapeutic approaches. Materials and
Methods: Gene expression was determined in multiple

progression models of human prostate and breast cancer

cell lines derived from tumors after various passages as

orthotopic xenografts in nude mice. Samples were analyzed

using Affymetrix microarrays determining expression of

7,129 genes. Changes in gene expression were calculated

referring to primary normal epithelial cells and confirmed

by quantitative PCR. Data were validated by comparison to

tumors induced by orthotopic implantation of these cell

lines in nude mice and were also compared to results

obtained from clinical samples. In parallel, a microarray

based genome-wide strategy for methylation analysis was

developed. Genomic DNA was subjected to digestion with

methyl-sensitive and methyl-insensitive restriction enzymes

and amplification. The fragments were labelled with either

Cy3 or Cy5 dCTP and hybridized to a microarray containing

a CpG island library, PCR products, and synthetic 70 base

long oligonucleotides within CpG islands in the promotor

regions of genes. Results: Expression profiling revealed 214

genes to be consistently regulated in the same direction in

all cell lines. 79% of this 214 gene consensus class were also

found to be differentially regulated in orthotopic tumors in

mice and 83% were found differentially regulated in clinical

samples. Regulation was confirmed for these genes by real

time PCR, although the arrays tended to underestimate the

magnitude of change. The methylation-array allowed

identification of differentially methylated genes such as p16

in samples of genomic DNA of various cell lines.

Preliminary results suggested differences in methylation

pattern as the underlying mechanism of gene expression of

some of the genes of the 214 gene consensus list.

Conclusion: The expression pattern of these genes is

consistent with their potential role in cancer progression

and may be explained by epigenetic changes. The results

indicate the relevance of the xenograft models not only to

determine genes related to progression of human cancer,

but also to identify mechanisms and promising candidate

genes suitable for diagnostic and therapeutic approaches in

cancer patients.

177
IN VITRO POSITRON EMISSION TOMOGRAPHY
(PET) AS A TOOL TO VALIDATE IMAGING OF
CANCER CELL PHYSIOLOGY AND RESPONSE TO
TREATMENT

A.A. Geldof1,2, A. Tjon1, P. Sminia3 and A.A.

Lammertsma1

Departments of 1Nuclear Medicine and PET Research,
2Urology and 3Radiation Oncology, VU University

Medical Center, P.O. Box 7057, 1007 MB, Amsterdam,

The Netherlands

Positron emission tomography (PET) enables functional

imaging of tumors in a non-invasive manner. The use of

suitable tracers like [18F]fluorodeoxyglucose (FDG) and

[18F]fluorothymidine (FLT), permits monitoring of vital

physiological processes, like glucose utilization and DNA

synthesis, respectively, at the tissue level. In the

management of cancer patients, this approach could

contribute to either diagnosis, unravelling of underlying

pathophysiological processes, and monitoring of early

treatment response.

In this study, PET scanning was used in an in vitro
situation to evaluate and measure the short-term dynamics

of treatment response in prostate cancer cells, in a

quantitative manner. For this purpose, logarithmically-

growing cultures of PC-3 human prostate carcinoma cells

were irradiated with single doses of up to 8 Gy. The

resulting effect on cell proliferation was evaluated using

FDG- and FLT-PET and correlated with tumor cell survival

and cell cycle distribution. Colony forming cell assay and

DNA flow cytometry were used as "gold standard".

Cellular FDG-uptake proved to be a poor indicator of

short term radiation response, since changes in FDG uptake

did not correlate with radiation-induced decrease in
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clonogenic cell survival. PET using FLT on the other hand,

could monitor early effects of tumor cell radiation by clearly

demonstrating a decrease in FLT-uptake. 

Modulation of the cell cycle distribution of PC-3 cancer

cells by radiation led to a biphasic change in the S-phase

fraction, as assessed by flow cytometry, i.e. an initial

increase within 8 hours, followed by a subsequent decrease

in S-phase fraction, 30 hours after irradiation. This second

phase of the response (30 hours after irradiation) was

reflected by a clear, dose-dependent, decrease in the cellular

FLT uptake. However, the short-term rise in S-phase

fraction, as observed using DNA flow cytometry, 8 hours

after irradiation, was not reflected in an increased FLT

uptake. The exact implications of these findings have to be

investigated in more detail, before FLT-PET can be used as

a routine tool for evaluating radiation treatment response.

178
AN EFFECTIVE IN VITRO ANTITUMOR RESPONSE
AGAINST HUMAN PANCREATIC CARCINOMA WITH
PACLITAXEL AND DAUNORUBICIN BY INDUCTION
OF BOTH NECROSIS AND APOPTOSIS

James E. Gervasoni Jr2, Alexander A. Hindenburg3,

Michael P. Vezeridis1, Scott Schulze2, Harold J. Wanebo1

and Shashikant Mehta1,4

1Roger Williams Hospital/Boston University, 825

Chalkstone Ave, Providence, Rhode Island 02908;
2Seton Hall University/ Fox Chase Cancer Center at St

Francis Medical Center, 601 Hamilton Ave, Trenton, New

Jersey, 08629;
3Winthrop University Hospital, Division of

Oncology/Hematology, 200 Old Country Rd, Suite 450,

Mineola, New York 11501; 4University of Massachusetts –

Lowell, Department of Health and Clinical Sciences, 3

Solomont Way, Lowell, MA 01854, U.S.A.

The highly metastatic human pancreatic cell line L3.6 was

used to study mechanisms for antitumor activity with various

chemotherapeutic drug combinations. The most effective

drugs were daunorubicin (IC50 0.4 ÌM), doxorubicin (IC50

2.2 ÌM), paclitaxel (IC50 5.3 ÌM) and 5-fluorouracil (IC50

5.4 ÌM). The most effective drug combination was equitoxic

concentrations of paclitaxel and daunorubicin. Kinetic

analysis demonstrated that both paclitaxel and daunorubicin

had to be added simultaneously for maximum cytotoxicity.

Daunorubicin treatment alone demonstrated ROS (reactive

oxygen species) induction and cellular morphological

changes, more consistent with chemical damage, in a total

of 93% of the cells and apoptotic changes in 20% of the cell

population. The apoptosis induced by daunorubicin does

not appear to be caspase-dependent, as demonstrated by the

lack of conversion of the procaspases 8 and 3. Within 24

hours of treatment with paclitaxel, Bcl-2 formed a doublet

at 26 kilodaltons and the expression was abrogated with

daunorubicin and the combination of the two drugs, as

determined by Western blots. These data suggest that the

human pancreatic cell line L3.6 is effectively killed following

treatment with chemotherapeutic agents that cause death by

at least two pathways, a caspase-dependent and caspase-

independent apoptosis and necrosis. 

179
CYTOSTATIC PROPERTIES OF SOME B-VITAMINS.
EXPERIMENTS IN VITRO AND PULSE RADIOLYSIS
OF VITAMIN B11 (FOLIC ACID)

Nikola Getoff

Ludwig Boltzmann Institute for Radiation Chemistry and

Radiation Biology, c/o The University of Vienna, Austria

First, a brief overview is given of the cytostatic properties of

vitamins B1 (thiamine), B2 (riboflavin), B3 (nicotinamide)

and B6 (pyridoxine), as well as of their synergistic effect on

mitomycin C (MMC), sanazole (Sz), etc. Vitamins B1 and B6

show a strong cytostatic behaviour under irradiation in air-

free media, but in the presence of air, vitamins B1 and B2 act

as efficient radiation protectors, whereas vitamin B3 retains

cytostatic properties. In combination with MMC in air-free

media, vitamins B1 and B6 initiate a marked increase in

MMC efficiency (two times and more). However, in an

aerated environment, their synergistic effect on MMC is

essentially reduced. On the other hand, the cytostatic action

of MMC in the presence of vitamins B2 and C in aerated

media is completely eliminated. This mixture appeared to be

a very good radiation protector for normal cells. On the other

hand, new experiments in vitro have shown that vitamin B11

(folic acid) possesses an intense cytostatic behaviour under

irradiation in air-free media, which increases with

concentration. In an aerated environment, however, this

effect is reduced by a factor of 2 to 3 times, depending on the

substrate concentration. The cytostatic efficiency of 7.5 x 10-

7 M MMC is enhanced from ¢D37=-80 up to ¢D37=-200 in

the presence of 5 x 10-5 M FA. This synergistic effect offers

new pathways in radiation therapy.

In order to gain a somewhat deeper insight into the

complicated radiation-induced processes, pulse radiolysis

and chemical analysis with FA were also performed. The

formation of various transients, such as: OH-adducts (FAñ-

OH), peroxyl radicals (FA-O2
ñ), radical anions (FAñ-) and

radical cations (FAñ+), were registered. The existence of

these transients demonstrates the many-faceted properties

of folic acid, depending on the cell environment. Each one

of these free radicals can initiate different biological effects.

Preliminary pulse radiolysis studies with other B vitamins

mentioned above indicate their similar behaviour. 
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The reported findings might contribute to a better

understanding of the interaction between cytostatics and B

vitamins under the influence of radiation and offer a new

approach for improved radiation therapy of cancer.

180
VALUE OF GENE EXPRESSION PROFILING FOR
RESPONSE PREDICTION IN SOLID TUMORS

B. Michael Ghadimi

Department of General Surgery, University Medical

Center, Göttingen, Germany

There is a wide spectrum of tumor responsiveness to

neoadjuvant chemo- or chemoradiotherapy, ranging from

complete response to complete resistance. In breast cancer,

gene expression profiling has been recently used to define

pathologic response to chemotherapeutic regimens including

mono- (docetaxel) or poly-chemotherapy (paclitaxel, 5-FU,

doxorubicin and cyclophosphamide). The aim of our study

was to investigate whether parallel gene expression profiling

of primary rectal cancers can contribute to stratification of

patients into groups of responders or non-responders to

neoadjuvant 5-FU-based chemoradiotherapy 

Pre-therapeutic biopsies from 30 locally advanced rectal

carcinomas (determined by rectal ultrasound as uT3 and

uT4) were analyzed for gene expression signatures using

microarrays. All patients were participants of a phase III

clinical trial (CAO/ARO/AIO-94, German Rectal Cancer

Trial). Class comparison was used to identify a set of genes

that were differentially expressed between responders and

non-responders as measured by T-level down-sizing and

histopathological tumor regression grading. 

In an initial set of 23 patients, responders and non-

responders (measured by T-level down-sizing) showed

significantly different expression levels for 54 genes

(p<0.001). The ability to predict response to therapy using

gene expression profiles was rigorously evaluated using

leave-one-out cross-validation (LOOCV). Tumor behavior

was correctly predicted in 83% of patients (p=0.02).

Sensitivity (correct prediction of response) was 78% and

specificity (correct prediction of non-response) was 86%,

with a positive predictive value of 78% and negative

predictive value of 86%. 

These results suggest that pre-therapeutic gene

expression profiling may assist in response prediction of

solid tumors to neoadjuvant therapy modalities. However,

the implementation of gene expression profiles for

treatment stratification and clinical management of cancer

patients requires validation in large, independent studies. In

the future, array technologies may enable physicians to

select patients due to their tumor expression profiles for

optimal multimodal therapy. 

181
DEFINING THE MECHANISMS UNDERLYING
INHIBITION OF BREAST CANCER
CARCINOGENESIS BY EPCAM GENE SILENCING

Walid A. Osta, Yian Chen, Joshua Glenn, Kaidi

Mikhitarian, Mohamed Salem, David J. Cole, Michael

Mitas and William E. Gillanders

Department of Surgery, University of South Carolina,

Charleston, SC, U.S.A.

Epithelial Cell Adhesion Molecule (EpCAM) is a cell surface

glycoprotein that is known to be highly expressed in breast and

other epithelial carcinomas. In the past, EpCAM has attracted

attention as a target for monoclonal antibody-based

immunotherapy of breast and colon cancer. More recently,

analyses of primary breast cancer specimens revealed that

EpCAM overexpression is associated with decreased disease-

free survival, suggesting that EpCAM may directly contribute

to breast cancer carcinogenesis. We have recently shown that

silencing EpCAM gene expression using siRNA dramatically

alters the phenotype of breast cancer cells in vitro, decreasing

proliferation as well as invasive potential. The primary

objective of this study was to define the mechanism(s) by which

EpCAM regulates cell growth. Since EpCAM is known to

impact on the cellular localization of E-cadherin, and ‚-

catenin, we specifically tested between the alternative

hypotheses that silencing EpCAM gene expression suppresses

growth through (1) an increase in E-cadherin-mediated cell-

cell adhesion or (2) a decrease in the activation of the Wnt

signaling pathway. To determine if silencing EpCAM gene

expression affects E-cadherin-mediated cell-cell adhesion, we

performed a cell adhesion assay where calcein-labelled cells are

allowed to adhere to unlabelled cells grown in a confluent

monolayer. We observed no significant differences in cell

adhesion following EpCAM gene silencing. To determine if

EpCAM gene expression decreases the activation of the Wnt

signaling pathway, we silenced EpCAM gene expression and

then quantified the expression of c-myc, cyclin D, survivin,

VEGF and Cox2 using real-time RT-PCR. Silencing EpCAM

gene expression was associated with a statistically significant

decrease in expression of the known oncogenes (and targets of

the Wnt pathway) c-myc and survivin. These data support the

hypothesis that EpCAM contributes to breast cancer

carcinogenesis and suggest that further study is required to

define the link between EpCAM and the Wnt pathway.

182
INDUCTION OF A BENEFICIAL INFLAMMATORY
CYTOKINE MILIEU IS ONE MECHANISM
UNDERLYING THE ADJUVANT EFFECTS OF POLY
I:C, A TOLL-LIKE RECEPTOR 3 AGONIST
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Mohamed L. Salem, Andre Kadima, David J. Cole and

William E. Gillanders

Department of Surgery, University of South Carolina,

Charleston, SC, U.S.A.

Recently, there has been considerable interest in exploring the

potential of specific Toll-like receptor (TLR) agonists as T cell

vaccine adjuvants. Polyinosinic-polycytidylic acid (Poly I:C), a

viral mimic dsRNA-like polymer, is a TLR3 agonist with

promising adjuvant properties. However, the mechanisms

underlying the adjuvant effects of this agent are not clear. In this

study, we defined the antigen-specific T cell response to peptide

vaccination with or without concomitant Poly I:C administration

using a T cell receptor transgenic adoptive transfer model. We

found that peptide vaccination with concomitant administration

of Poly I:C (200 Ìg/mouse) dramatically enhanced the antigen-

specific T cell response, resulting in an increase in the number of

antigen-specific T cells as measured by flow cytometry, and an

increase in the function of these cells as measured by their

ability to produce IFN-Á. In order to define the mechanisms

underlying the adjuvant effects of Poly I:C, we measured serum

cytokine levels at serial time points following Poly I:C

administration. We found that Poly I:C induced a rapid but

transient increase in serum cytokine levels, peaking between 1

and 24 hours following vaccination. Antigen-independent

increases were seen in MCP-1 (9000pg/mL), IL-6 (5500pg/mL),

TNF-· (750pg/mL), and IFN-· (600pg/mL). Depletion

experiments confirmed that NK and NK T cells contributed to

the production of these cytokines. Furthermore, Poly I:C

administration in gene-deficient mice (TNF-·-/-, IFN-·-/-, IL-6-/-

and IL-15-/- animals) revealed a reciprocal interdependence of

these cytokines, where the absence of any one of these cytokines

impacted on the induction of the other inflammatory cytokines.

These same studies in gene-deficient mice confirmed the

importance of TNF-· and IL-15 in mediating the adjuvant

effects of Poly I:C. The importance of these cytokines was

confirmed using recombinant cytokines as vaccine adjuvants.

These data suggest that one mechanism underlying the success

of the TLR3 agonist Poly I:C is induction of a beneficial

inflammatory cytokine milieu that is capable of enhancing the

adaptive immune response.

183
IDENTIFYING DRUG-RESISTANT MUTATIONS IN
HUMAN TOPOISOMERASE II‚ USING A FORCED
MOLECULAR EVOLUTION APPROACH

Chrysoula Leontiou, Kathryn L. Gilroy, Gary Watters and

Caroline A. Austin

School of Cell and Molecular Biosciences, The Medical

School, The University of Newcastle upon Tyne,

Newcastle Upon Tyne, NE2 4HH, U.K.

Type II DNA Topoisomerases alter the topological state of

DNA by forming double strand breaks in a DNA duplex ("gate"

helix) and passing a second duplex ("transported" helix) through

the transient break. Topoisomerases II (topoII) are thus

essential for cellular processes such as DNA replication and

transcription. Topos are important targets for anti-cancer drugs

and many mutations in these enzymes are involved in drug

resistance. Humans have two isoforms of TopoII, · and ‚, that

can both be targeted by anti-cancer drugs. A forced molecular

evolution approach has been used to generate mutations in

topoII‚ which were resistant to the acridines N-[4-(9-

acridinylamino)-3-methoxy-phenyl] methanesulfonamide

(mAMSA), methyl N-[4-(9-acridinylamino)-2-methoxy-phenyl]

carbamate hydrochloride (mAMCA), methyl N-[4-(9-

acridinylamino)-phenyl] carbamate hydrochloride (AMCA) and

N-[2-(dimethylamino)ethyl] acridine-4-carboxamide (DACA). 

Nine mutations were identified by this approach; P732L,

D661N, R651C, Y606C, A596T, G550R, E522K, H514Y

and G465D. Interestingly, not all mutations were selected

with all four drugs. The majority are clustered in the core

B’ region of the enzyme, a region important for the cleavage

of the gate helix and passage of the transported strand. We

identified G465D, which lies towards the N-terminal

ATPase domain of the enzyme and has altered ATP binding

properties and altered ATP hydrolysis activity. Many of the

mutations selected for resistance to one drug show cross-

resistance to other drugs, suggesting there is a common

drug-binding site in the TopoII‚ structure. 

184
US-GUIDED VACUUM-ASSISTED BREAST BIOPSY:
WHEN TO USE IT?

A. Bonifacino, V. Petrocelli, E. Carico and M.R.

Giovagnoli

II School of Medicine, "La Sapienza" University, Rome, Italy

Over the last 25 years, the diagnostic approaches and

therapeutic strategies for breast cancer have changed

dramatically. At present, according to the European Quality

Assurance Guidelines in Mammography screening, the "Triple

Approach" is recommended: combined physical examination,

mammography (MRx) and FNAC or Core Biopsy (CB).

We report a prospective study carried out in a well

defined clinical and experimental setting in order to report

the accuracy of certain well-established techniques, such as

MRx, US and FNAC, and to measure the accuracy of a

recently introduced one, VB, in the diagnosis of breast

cancer. A sample of 200 indeterminate or suspicious breast

lesions was selected among more than 2500 women

attending our outpatient Breast Centre. Criteria for

inclusion were: lesions <1.5 cm and/or deep nonpalpable

lesions difficult to sample by CB. All women over 40 years
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underwent MRx. On all the selected women US, FNAC and

VB tests were performed during the same session by the

same operator in order to standardize sampling procedure

and exclude several confounding variables. Statistical

indicators [sensitivity, specificity, positive and negative

predictive values (PPV, NPV) false-negative and false-

positive rates, suspicious plus indeterminate rate and

likelihood ratios (LR)] were calculated. 

The results of our study show that the NPV of MRx and

US were remarkably high, confirming previous reports.

Complete sensitivity of FNAC turned out to be near 90% in

palpable lesions and 80% in nonpalpable lesions. Specificity

and LR of a FNAC-positive test were 99.1% and 88.8,

respectively. The combined score of FNAC, US and MRx

demonstrated a good increase in complete sensitivity, if

compared with the results of the single diagnostic tests

evaluated separately, but with a reduction in specificity.

Sensitivity of VB was 96.7% and specificity was 100%. 

In conclusion, considered together, MRx, US and FNAC

appear to be reliable diagnostic procedures. When they are all

negative the possibility of a cancer is extremely low, although it

cannot be completely ruled out. The VB test, obviously, has

the highest absolute sensitivity among all methods evaluated,

while its disadvantages are mainly invasiveness and high cost

(when compared to FNAC or CB). This new methodology may

be considered complementary with respect to the triple test

previously suggested, since its use may be conclusive in difficult

or doubtful cases, avoiding surgery for diagnostic purposes,

with a good cost/benefit ratio. A diagnostic algorithm including

this new biopsy technique will be suggested.

185
HAEMATOPOIETIC TUMORS OF THE BREAST
FIRST DIAGNOSED BY FNAC

A. Bonifacino, V. Petrocelli, G. Di Claudio and M.R.

Giovagnoli

II School of Medicine, "La Sapienza" University, Rome, Italy

It is generally accepted that malignant lymphoma (ML) or

haematopoietic disorders of the breast are rare and most often

occur in conjunction with extramammary disease, with the

breast secondarily involved as part of a disseminated process.

A recent investigation shows that about 0.4% of breast cancers

are non-epithelial in origin. Objective: The purpose of our study

was to determine the current role of ultrasound (US) and fine-

needle aspiration cytology (FNAC) in the diagnosis of breast

haematopoietic tumors. Materials and Methods: Between

September 2003 and June 2004, 108 out-patient women, 25 to

78 years old, with evidence of breast lesions, underwent clinical

examination, US and FNAC at our Breast Centre.

Mammography was available for patients over 40. Results: The

histopathologic assessments revealed 35 malignant cases. Four

of them were haematopoietic in origin: a chronic lymphatic

leukaemia in one case and ML in the other three. Only one

case of LM had a previous diagnosis of lymphoproliferative

disease in 1997. One case showed a wide suspicious area on

US examination. In the other 3 cases an undetermined nodule

with an aspect indicative neither of fibroadenoma nor

carcinoma was present. Discussion: The diagnostic value of

FNAC in the evaluation of lymphoproliferative disorders of

the breast has not been fully investigated. To our knowledge,

this is the highest rate of hematopoietic malignancy localized in

the breast reported in the literature. It can be difficult, by

imaging, to clearly distinguish ML from more common

diseases of the breast, such as carcinoma. Ultrasound

appearance of breast lymphoma is consistent with that of

lymphomas elsewhere in the body: the lesions are often

hypoechoic and may be almost anechoic. A wide range of

imaging features are described that are not pathognomonic for

ML. Shirakawa et al. (2001), analyzing the differences between

metastatic lymph nodes, ML and benign lesions by color/power

Doppler ultrasonography, noted that ML is intermediate in

vascularity between metastatic and benign nodes. In our

experience, no univocal US patterns are diagnostically reliable

for LM affecting the breast. Haematopoietic diseases show

echogenic patterns and/or vascularity and/or margins that are

neither characteristic of a benign lesion nor suspicious for

carcinoma. This undefined aspect led us to perform FNAC of

the lesions. It also indicates a need to identify best

ultrasonographic features to improve the current diagnostic

procedures. Recently, Levine et al. (2004) underlined that

FNAC is a good diagnostic tool for secondary breast

lymphoma, while accepting that the traditional approach for

lymphoproliferative disorders of the breast, by core or

excisional biopsy and adjunctive flow cytometry, remain the

diagnostic gold standard.

186
SERUM SUPPLEMENTATION CONDITIONS
INFLUENCE PROLIFERATION, MORPHOLOGY AND
ANTIGENIC EXPRESSION IN ANAPLASTIC
ASTROCYTOMA CELLS

V. Glassett, G. Whittaker, S.A. Murray, H.K. Rooprai and

G.J. Pilkington

School of Pharmacy and Biomedical Sciences, University

of Portsmouth, PO1, 2DT, U.K.

As a preliminary study prior to establishment of a human

species-specific in vitro, three-dimensional confrontation

model for the study of human glioma invasion, monolayer

cultures were established to evaluate the influence of human

serum supplementation (HS) when compared to fetal calf

serum (FCS) and newborn bovine serum (NBS)

supplementation. IPSB-18 (human anaplastic astrocytoma)
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cells at passage 33-40 were grown in DMEM supplemented

with either 10% FCS, 10% NCS or 10% HS. Morphology and

time to reach confluency were observed and cells were

immunocytochemically and flow cytometrically evaluated for

any influence on expression of CD44, GD3, GFAP, N-CAM

and NG2. Cells maintained in both FCS and NCS attained

confluency at 48 hours, while those plated in HS at the same

seeding density took five times longer. Moreover, HS cells

initially grew as three-dimensional "clumps" and only slowly

grew to cover the substrate. In addition, unlike those

maintained in FCS or NCS, HS-supplemented cells failed to

adhere to uncoated glass coverslips for immunocytochemistry,

suggesting that secretion of extracellular matrices such as

laminin were affected by these conditions. With the exception

of the hyaluronic acid receptor, CD44, the mean fluorescence

intensity and number of cells expressing the various antigens

was reduced in HS-supplemented media. In particular, NG2

expression was abolished. Since this chondroitin sulphate

proteoglycan not only reflects possible progenitor cell

phenotype, but is also consistent with high proliferative

activity in glioma, this confirms the inhibitory growth response

seen by phase contrast microscopy. Further kinetic studies are

now underway, but this preliminary study suggests that HS

may be used to maintain human glioma in a situation perhaps

more similar to their in vivo growth rates. An "all human"

three-dimensional model is now under development using

growth factor supplementation.

This work was supported by the Samantha Dickson Research

Trust and the United Kingdom Brain Tumour Society.

187
PHYSICOCHEMICAL PROPERTIES OF LIPOSOMAL
FORMULATIONS ENCAPSULATING NATURALLY
OCCURRING FLAVONOIDS. IN VITRO

CYTOTOXICITY STUDIES OF THE LIPOSOMAL
PREPARATIONS AGAINST HUMAN CANCER CELL
LINES

M. Goniotaki1, S. Hatziantoniou2, K. Dimas3, M. Wagner4

and C. Demetzos2

1Department of Pharmacognosy and Natural Product

Chemistry and 2Department of Pharmaceutical Technology,

School of Pharmacy, Panepistimiopolis Zografou 15771,

Athens; 3Laboratory of Pharmacology-Pharmacotechnology,

Foundation for Biomedical Research, Academy of Athens,

Athens, Greece; 4Mettler-Toledo GmbH Business Unit

Analytical, Sonnenbergstrasse 74, CH-8603, Schwerzenbach,

Switzerland

Flavonoids comprise a class of phenolic compounds, which are

widely distributed in the plant kingdom and have shown

interesting biological activities such as antitumour, anti-oxidant,

anti-inflammatory, antibacterial and antifungal, antiviral, anti-

ulcer and hepatoprotective activity. Many of these effects are the

consequence of their ability to scavenge free radicals, to inhibit

enzymes and to interact with the biomembranes. Liposomes

consisting of Eggphosphatidylcholine (EPC) were prepared by

Thin Film Hydration method and were used to investigate the

percentage of four flavonoids (i.e. quercetin, rutin,

isoscutellarein and isoscutellarein diglycoside) encapsulation in

liposomes. The encapsulation efficiency (% percentage of

encapsulation, molar ratio of flavonoid to lipid) of glycosides (i.e.
rutin) and of the corresponding aglycones (i.e. quercetin), as well

as the physicochemical properties of the final liposomal

formulations, were discussed and compared. Differential

scanning calorimetry (DSC) and molecular dynamics were

applied to study the effect of the flavonoids on

dipalmitoylphosphatidylcholine (DPPC) bilayers and their ability

to influence the membrane fluidity. The final liposomal

formulations, incorporating flavonoids as well as free flavonoids,

were tested for their activity against human cancer cell lines

using the SRB assay. A combined analysis of all data

(incorporation efficiency, physical characteristics of the

liposomal preparations, DSC and molecular dynamics data)

showed close thermal and dynamic effects depending on the

structure of flavonoids, and suggested that there is a relationship

between flavonoid molecular structure and their interaction with

model membranes. Liposomal isoscutellarein showed improved

growth inhibiting activity against all cell lines tested in

comparison to that of its free form, which was inactive (>100

ÌM). The results obtained from this study could be useful as a

tool for designing liposomal formulations, encapsulating

aglycones or glycosides of this pharmacologically important class

of flavonoids, that could have therapeutical applications.

Table I. GI50, TGI and LC50 values of flavonoids and of liposomes

incorporating flavonoids against cancer cell lines.

Cell lines Flavonoida EPC/Flavonoid (9:2)

1 2 3 4 1a 2 3 4

GI50 24.19
b

>100 >100 >100 93.1b 82.6 100 NT

MCF7 TGI >100 >100 >100 >100 >100 >100 >100 NT

LC50 >100 >100 >100 >100 >100 >100 >100 NT

GI50 8.00 >100 >100 >100 >100 45.1 90.9 NT

H460 TGI >100 >100 >100 >100 >100 >100 >100 NT

LC50 >100 >100 >100 >100 >100 >100 >100 NT

GI50 31.75 >100 >100 >100 41.9 42.6 66.9 NT

SF268 TGI >100 >100 >100 >100 >100 >100 >100 NT

LC50 >100 >100 >100 >100 >100 >100 >100 NT

aFlavonoids: 1:Quercetin; 2:Isoscutellarein; 3:Rutin;

4:Isoscutellarein diglycoside
bConcentrations in Ìª

NT: Not Tested
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Isoscutellarein (aglycon) Isoscutellarein 

diglycoside (glycoside)

This work is a part of M. Goniotaki Master of Science

Thesis

The authors would like to thank, Dr. H. Skaltsa, Dr T.

Mavromoustakos and Dr. I. Kirikou as well as Mettler-

Toledo GmbH, for their valuable collaboration.

1 Middleton E, Kandaswami C and Theodorides T: The

effects of plant flavonoids on mammalian cells:

Implications for inflammation, heart disease, and cancer.

Pharmacological Rev 52: 673-751, 2000. 

2 Narajana KR, Reddy MS, Chaluvadi MR and Krishna

DR: Bioflavonoids clacification, pharmacological,

biochemical effects and therapeutic potential. Indian J

Pharmacol 33: 2-16, 2001.
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MUCOSA-ASSOCIATED LYMPHOID TISSUE
LYMPHOMA OF THE LACRIMAL GLAND

I. Asproudis1, M. Aspiotis1, S. Gorezis1, E. Tsanou2, D.

Anagnostou-Keramida3 and N.J. Agnantis2

Departments of 1Ophthalmology and 2Pathology, Medical

School, University of Ioannina, 45110 Ioannina;
3Department of Hemopathology Evagelismos Hospital,

Athens, Greece

Objective: The ocular adnexa is a rare localization of MALT, a

low grade B-cell lymphoma. Potential sites include the eyelids,

the conjunctiva, the orbital connective tissue and the lacrimal

structures. Few reports in the literature combine information

concerning lymphomas of the lacrimal gland and MALT

lymphomas, depicting such cases as the rarest. Case Report: We

present a case of a 73-year-old man with ptosis and oedema of

the left upper eyelid. Imaging follow-up led to excission biopsy.

The mass’ morphology and immunophenotype presented

organized lymphoid tissue composed mainly of small B-cells

with characteristics consistent with MALT lymphoma from

small lymphocytes. Diagnosis led to chemotherapy treatment

with successful long-term disease control. Discussion: The

diagnostic approach is described and we discuss, based on

recent bibliography, the pathological features and clinical signs

of this rare entity. The indolent clinical course of this type of

lymphoma, either remaining localized or disseminating to

other mucosal sites, is a distinct characteristic affecting

prognosis. Furthermore, we attempted to report alternative

treatment options, even though long-term follow-up evaluation

is not well described in the literature. 

189
A PHASE II STUDY ON INTRAVESICAL
GEMCITABINE IN SUPERFICIAL BLADDER CANCER

V. Manfredi, F. Mattioli, M. Gosmar, C. Garbero and A.

Martelli

Department of Internal Medicine, Pharmacology and

Toxicology Unit, University of Genoa, Viale Benedetto

XV, 2, Italy

Transurethral resection of the tumor (TUR) is the initial

treatment of superficial bladder cancer. Unfortunately, tumor

recurrence takes place in 40-80% patients after TUR.

Immunotherapy with BCG seems to be the most effective

treatment of the tumor, but it has severe adverse effects.

Intravesical gemcitabine was first used as a possible alternative

by Dalbagni et al. and by Laufer et al. in 2002-2003. In order

to verify the rate of systemic absorption and the incidence of

recurrences after treatment, 2000 mg gemcitabine were

administered intravesically to 9 patients with superficial

bladder carcinoma, once a week in the four weeks before and

after TUR. The dwell time was 60 min. Neither local nor

systemic severe toxicity was observed at any time. The plasma

levels of gemcitabine and of its inactive metabolite 2’,2’-

difluorodeoxyuridine (dFdU) were estimated by a HPLC

method (Freeman et al., 1995) at the fourth treatment before

TUR and at the first after TUR. Peak plasma concentrations

of gemcitabine never exceded 1000 ng/mL before TUR, while

after TUR the maximun peak concentration was 350 ng/mL,

presumably because of both the resection of the tumor and the

healing of the surgical wound. Surprisingly, plasma levels of

gemcitabine decreased rapidly also during dwell time, and this

may tentatively be explained by an active process of absorption

and the saturation of the membrane transporters. On the

contrary, plasma levels of dFdU, always higher than those of

gemcitabine, increased until 60 min and remained stable. In

order to verify the rate of recurrences, after the last treatment

cystoscopies were performed at time intervals of one or two

months. Unfortunately, the recurrence rate was still high

because one patient had recurrence one month after TUR,

three between 3 and 6 months, three after 8, 11 and 18 months,

respectively, while two were still recurrence-free after 21 and

22 months. In conclusion, intravesical gemcitabine at the dose

of 2000 mg is well-tolerated, is associated with minimal

systemic absorption, but has only moderate efficacy; it seems

reasonable to examine higher dosages or a more frequent

administration.

1 Dalbagni G et al: J Clin Oncol 20: 3193-3198, 2002.

2 Laufer M et al: J Clin Oncol 21: 697-703, 2003.

3 Freeman KB et al: J Chromatogr B 665: 171-181, 1995.
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EUKARYOTIC TRANSLATION INITIATION
FACTOR eIF-4E IS CONSISTENTLY UP-
REGULATED WITH HUMAN PROSTATE CANCER
PROGRESSION: INHIBITION BY SIRNA OR ASO
THERAPY SUPPRESSES CaP XENOGRAFT
GROWTH

J.R. Graff1, B.W. Konicek1, R.L. Lynch1, K.R. Hanna1,

S.N. Bailey1, R.L. Goode1, A.M. McNulty1, M.A.

Johnson1, B.W. Neubauer1, H.W. Carter4, J.A. Deddens2,

T.M. Vincent3, E. Marcusson3, B. Colligan4, L.E.

Douglass4 and J.H. Carter4

1Lilly Research Labs, Cancer Division, Eli Lilly and

Company, Indpls., IN 46285; 
3University of Cincinnati, Department of Mathematics, 
3Isis Pharmaceuticals, Carlsbad, CA 92008;
4Wood Hudson Cancer Research Laboratory, Newport,

KY 41017, U.S.A.

Eukaryotic translation initiation factor 4E, eIF-4E, binds

the 5’ terminal cap structure of cellular mRNAs exposing

these mRNAs to the eIF-4F translation initiation

complex. The eIF-4F complex then scans 5’-3’ through

the 5’ untranslated region (5’ UTR) unwinding

secondary structure to reveal the translation initiation

codon and enable ribosome loading. mRNAs with short,

unstructured 5’ UTRs are more easily translated than

mRNAs harboring lengthy, highly- structured 5’ UTRs,

as the latter prohibit efficient scanning and start codon

recognition. As such, the translation of these mRNAs,

which typically encode proteins involved in angiogenesis

(e.g. VEGF), tumor growth (cyclin D1) and survival (Bcl-

2), is suppressed except when eIF-4E is engaged with the

eIF-4F complex – a common event in many human and

experimental cancers resulting from overexpression of

eIF-4E and/ or enhanced signaling through the AKT/

mTOR pathway. Our data implicate enhanced eIF-4E

function as a common event associated with prostate

cancer (CaP) progression in human CaP tissues, the

TRAMP transgenic mouse CaP model and two congenic

androgen-dependent/ independent human CaP cell line

models. Further, we show that IV administration of

siRNAs or ASOs specific for eIF-4E suppresses eIF-4E

expression and xenograft tumor growth and reduces

tumor vasculature. Remarkably, treatment of tumor-

bearing mice with eIF-4E ASOs suppresses expression of

eIF-4E in the liver of these mice without significantly

increasing liver enzymes or altering liver or spleen

weights. Together, these data suggest that targeting eIF-

4E can suppress tumor growth and angiogenesis and

support the notion that eIF-4E may be an attractive

therapeutic target. 

191
PHARMACOKINETICS OF IP-6. FROM RATS TO
HUMANS

F. Grases

Laboratory of Renal Lithiasis Research, University

Institute of Health Sciences (IUNICS), University of

Balearic Islands, Spain

The presence of InsP6 in tissues and biological fluids of

mammalians is a well known fact. The existence of

intracellular InsP6 in mammalian cells has also been

established, in spite of the problem of determining its exact

subcellular localization. The role of InsP6 in the interior of

mammalian cells is a complex matter that, in spite of recent

advances, still needs further clarification. Nevertheless, a

significant extracellular function has been found as

crystallization inhibitor of pathological calcification and as

antioxidant. From these properties important healthy

benefits can be derived e.g., in prevention of renal calcium

stones development or some cancer processes. InsP6 is an

abundant component of plant seeds. For this reason,

important amounts of InsP6 are found in integral cereals and

in other edible vegetable seeds such as legumes and nuts,

constituting and important part of the mammalian diet. The

relationship between InsP6 ingestion and the InsP6

distribution, in different mammalians tissues, is discussed.

Animal studies: InsP6 was found in blood, urine, interstitial

and intracellular fluids of mammals, and the levels found in

urine, blood and rat tissues clearly depended on their dietary

intake. When InsP6 was eliminated from the diet, there was

a noteworthy decrease in the InsP6 levels of fluids (blood and

urine) and organs. Nevertheless, the InsP6 treatment of

malignant cells did not induce a significant difference in the

intracellular concentration of InsP6, but there was a

significant increase in InsP3 concentration. A study of InsP6

topical administration through a moisturizing cream

demonstrated important InsP6 absorption through the skin,

which allowed high urinary levels that in no case were

attained through oral administration (around 10-fold the

maximum amounts attained through oral administration).

This demonstrated that it is possible to propose topical use

as a new InsP6 administration route. Human studies:
Similarly to rats, the maintenance of a phytate-free diet

significantly decreased the urinary and plasmatic InsP6 levels.

Maximum plasma InsP6 levels after ingestion of a single dose

of 1400 mg InsP6 (as dodecasodium salt) was obtained after

4 hours. As in rats, there appears to be an optimum ingested

amount above which no further absorption occurs. This

amount was found to be 20.9 mgØKg-1Øday-1 for animals, thus

extrapolating to a 70 Kg human, the minimum intake to

obtain maximum absorption was calculated to be 1463 mg
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InsP6 per day, and was independent of the type of InsP6 salt

consumed. A study of different stomach conditions before

InsP6 administration (empty stomach, empty with an

alkalinizing agent and full stomach), demonstrated that no

differences in the excretion profiles between the three

different conditions were produced at 8 hours, thus

suggesting that the overall InsP6 absorption took place

independently of the stomach state (full or fasted stomach),

and indicating that InsP6 absorption also takes place in the

intestinal transit. Conclusion: The majority of the

extracellular InsP6 found in organs, tissues and biological

fluids of mammalians has a dietary origin rather than being

a consequence of endogenous synthesis, whereas the

intracellular InsP6 probably originates in the cell. The

absorption of dietary InsP6 takes place along the entire

gastrointestinal tract at low percentages and depletion of

extracellular InsP6 occurs at high rates when InsP6-poor diets

are consumed. From these results, it can be deduced that

health benefits linked to extracellular InsP6 must be related

to InsP6 dietary ingestion.

192
THE EXPRESSION OF GROWTH HORMONE
RECEPTORS IN HUMAN CUTANEOUS LYMPHOMAS
AS EVIDENCED BY THE USE OF MONOCLONAL
ANTIBODY PROBES

Fatema M. Habeeb1 and David T. Lincoln2

1Department of Medical Laboratory Sciences, Faculty of

Allied Health Sciences, Kuwait University, P.O. Box

31470, 90805 Sulaibekhat, Kuwait; 2Independent Research

Foundation, Chapel Hill, QLD, Australia 

The classification of non-Hodgkin’s lymphoma is one of the

most controversial areas of histopathology. The Kiel and the

Lukes and Collins classifications are widely used for the

diagnosis of B-cell and thymic T- cell lymphomas. In

contrast, peripheral T-cell lymphomas are less well

characterized and their identification is often difficult as the

result of a multiplicity of immunological, histological and

clinical characteristics. There is a growing appreciation of the

role of the immune response in preventing the emergence

and progression of cutaneous lymphomas, particularly with

respect to local imbalances in immune regulations, creating

a permissive environment for tumourigenesis. Growth

hormone (GH) has been amply implicated as having a

modulatory role in immune functions. Hypophysectomised

rats and dwarf mice have suppressed immune responses,

which can be restored by GH. Human GH (hGH) stimulates

T-cell proliferation, possibly via induction of insulin like

growth factor -I (IGF-I) synthesis and the generation of

cytotoxic T-cells is enhanced by hGH. IGF-I synthesis in

Epstein-Barr virus-transformed B-cell lines is increased in

response to GH. Furthermore, GH has been shown to

stimulate B-cell immunoglobulin synthesis and proliferation.

Clinically, GH treatment results in number of changes in

lymphocyte subpopulations and stimulates the proliferation

as well as the transformation of normal and leukemic

lymphocytes in vitro and significantly increases the expression

of c-myc proto-oncogene. GH-induced neoplastic changes

have been reported in lymphosarcoma of the lung and in

plasma cell tumours. To address the site/mode of action

through which GH exerts these effects in a variety of human

cutaneous lymphomas, we applied, in this study, a well

characterized monoclonal antibody to the GH-receptor,

directed against the hormone-binding site of the receptor.

The presence of GH-receptors was demonstrated by the

ABC technique. Tumours investigated consisted of

malignant non-Hodgkin’s lymphoma (n=14), large cell

malignant non-Hodgkin’s lymphoma (n=11), non-Hodgkin’s

lymphoma-plasmacytoma (n=1), mycosis fungoides (n=11),

low-grade skin lymphoma (n=7), lymphoma/Kaposi’s

sarcoma (n=4), malignant lymphoid neoplasm (n=2),

polymorphic lymphoid cells (n=1), cutaneous T-cell

lymphoma (n=4) and adult T-cell leukemia/lymphoma

(n=7). Tumours were identified and categorized for

different lymphocyte subpopulations by means of histological

and immunomorphological diagnosis with the application of

monoclonal antibodies. The results show strong GH-receptor

expression in the great majority of CD20+ B-lymphocyte

cutaneous lymphomas, whereas CD2+ lymphomas, including

T-cell lymphomas, exhibited considerably lower levels of

receptor expression. The different levels of GH-receptor

expression observed on B- vs T-lymphocytes were previously

confirmed on peripheral lymphocytes by analysis of the GH-

receptor mRNA transcript. Cutaneous lymphomas,

identified as highly malignant Ki-lymphoma of large

anaplastic cells, expressed intense GH-receptor

immunoreactivity. Possibly the tumours presented here are

a separate entity within the group of peripheral T-cell

lymphomas, closely related to Mycosis fungoides d’emblee.

The immunoproduct was localized as a homogenous staining

pattern and most of the neoplastic cells were positively

labelled. At times, nuclei were GH-receptor-positive in the

tumour cells. In conclusion, this study confirms the

ubiquitous expression of GH-receptors on peripheral

lymphomas and reveals discretely higher GH-receptor levels

in cutaneous B-cell compared to T-cell lymphomas. It

strongly supports the idea that GH may be directly involved

in the control of the development and/or activation of

specific cell populations of the immune system, and that B-

and T-cells may exhibit differential sensitivity to the

hormone. The effects of GH may be particularly important

at ages when the lymphoid compartment is still, to a certain

extent, immature. On this basis, it would be of interest to

reevaluate the biological effect of GH on the immune system
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of children with growth retardation undergoing GH

treatment and the possible carcinogenic and/or tumour

growth stimulating effects of this treatment. A possible

relationship is postulated between exogenous GH therapy

and an increased risk of lymphoproliferative malignancy,

including leukemia growth stimulating effects.

193
EFFECTS OF A GENISTEIN-RICH ISOFLAVONE AND
MUSHROOM EXTRACT ON PROSTATE CANCER

Robert M. Hackman, Ralph W. deVere White, Stephanie

Soares, Will S. Holland, Paul H. Gumerlock and Buxiang Sun

Departments of Nutrition, Urology and Internal Medicine,

University of California, Davis, 1 Shields Avenue, Davis,

CA 95616 U.S.A.; Amino Up Chemical Co, Ltd., Sapporo,

Japan

A unique isoflavone-rich botanical extract, produced by

culturing soybean extract with G. lucidum mycelia to yield a

product high in genistein and other isoflavones along with

mushroom polysaccharides, may have value in treating prostate

cancer. The extract, known as Genistein Combined

Polysaccharide (GCP, Amino Up Chemical, Sapporo, Japan),

contains approximately fifty-fold higher amounts of genistein

and other aglycone isoflavones compared to levels found in

soyfoods, and also contains mushroom glucans. Previous studies

from our laboratory have shown that GCP is effective in

inhibiting prostate cancer cell growth in vitro, in reducing tumor

size and killing prostate cancer cells in animal models, and in

inducing p21 and p27 while down-regulating VEG-F. We have

also found GCP to be effective as a co-therapy in combination

with radiation in killing prostate cancer cells in vitro. In an

ongoing study, prostate cancer cells were implanted into mice

and tumors were grown. An effective dose of radiation has been

established that impairs tumor growth by approximately 50

percent, and the effects of a diet supplemented with GCP on

tumor growth when combined with radiation are being

determined. In a second series of studies, GCP was given as a

dietary supplement to sixty-two men with histologically proven

prostate cancer that had two consecutively elevated Prostate

Specific Antigen (PSA) levels. Subjects consumed five grams of

GCP daily, that provided a total of 450 mg/day of genistein plus

an additional 450 mg/day of other aglycone isoflavones, as well

as mushroom polysaccharides, for six months. The extract was

provided in 500 mg hardshell capsules, taken three times daily.

Participants had failed conventional therapy for prostate cancer

(surgery, radiation or hormone treatment), or had chosen

Active Surveillance (watchful waiting). PSA levels at six months

were compared to pretreatment values. Fifty-two out of 62 men

completed the study, and eight men, all in the Active

Surveillance group, showed a reduction in PSA, with declines

ranging from 3-63%. A new double blind, placebo controlled

trial is presently underway. Since all men showing a favorable

response were in the Active Surveillance group, the genistein-

rich mushroom extract may be an effective option in the

stabilization of PSA levels for men with prostate cancer who

choose Active Surveillance as a treatment option. 

194
THE CHICK EMBRYO CHORIOALLANTOIC
MEMBRANE: A NOVEL MODEL FOR
RADIOBIOLOGICAL STUDIES 

Christos Hadjimichael1,3, Dimitrios Kardamakis2 and

Stamatis Papaioannou1

1Laboratory of Molecular Pharmacology, Department of

Pharmacy and 2Department of Radiotherapy, School of

Medicine, University of Patras, GR 26504, Patras, Greece;
3Department of Medical Representatives, KES College, 5

Kallipoleos avenue, 1055, Nicosia, Cyprus

One of the most widely applied systems for studying

angiogenesis in vivo is the chick embryo chorioallantoic

membrane (CAM). This vessel-rich membrane originates from

the embryo, grows outwards and is the principal organ of

respiratory gaseous exchange for the avian embryo until close

to hatching. The development of the CAM capillary plexus

under normoxic and normobaric, hypoxic and hyperoxic

conditions has been extensively studied. The preference for this

system in assessing morphological and functional changes in

vessels under normal or experimental conditions is because of

its advantages, such as simplicity, reproducibility and efficacy.

It is a model which has been widely used in studying the

mechanisms of embryotoxicity, teratogenicity and systemic

toxicity of chemicals, for assessing new methods designed to

evaluate angiogenesis in vivo quantitatively and, more recently,

for investigating the role of the nitric oxide pathway in the

antiangiogenic and cytotoxic effects of ionizing radiation.

Moreover, this model has been used successfully for

radiobiological studies investigating the actions of

pharmaceutical molecules like paclitaxel and amifostine on

angiogenesis. The present work demonstrates that the CAM

system of angiogenesis can be conveniently and properly used

in radiobiological experiments and may become an important

tool for radiobiological and radiopharmacological research.

195
AN INSIGHT INTO DOSE-RESPONSE EFFECT OF
IRRADIATION ON CHICK EMBRYO ANGIOGENESIS 

Christos Hadjimichael1,3, Dimitrios Kardamakis2 and

Stamatis Papaioannou1

1Laboratory of Molecular Pharmacology, Department of

Pharmacy and 2Department of Radiotherapy, School of

Medicine, University of Patras, GR 26504, Patras, Greece;
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3Department of Medical Representatives, KES College, 5

Kallipoleos avenue, 1055, Nicosia, Cyprus

Recent results implicate nitric oxide (NO) in the irradiation-

induced perturbation of angiogenic mechanisms. We have

previously shown, using the chick embryo chorioallantoic

membrane (CAM) and the dose of 10 Gy, that the NO

pathway is involved in X-ray-induced antiangiogenicity. In

the current study, we investigated the implication of NO in

the effects of various doses (2-15Gy) of irradiation on

angiogenesis. Materials and Methods: X-irradiation, NO

synthase inhibitors, NO releasing agent and the in vivo
CAM angiogenesis model (disc and ring method) were used.

The CAM areas were irradiated on the 9th or the 14th day

of embryo development and the vascular density was

determined morphologically. Results: Doses up to 5Gy

resulted in dose-dependent reduction of vascular density,

whereas the NO synthase inhibitors added immediately post

irradiation protected the 9-day CAM from the above

antiangiogenic effects of irradiation. NO-donor, under

certain circumstances, potentiated the effects of X-rays

when applied to the 9-day CAM using the ring method.

Conclusion: These results confirm the implication of NO in

the antiangiogenic mechanism of X-rays and describe the

dose-response pattern of NO involvement in this action.

196
THE IMPACT OF MUTATIONS IN THE TGF-ß
RECEPTOR SYSTEM IN LARYNGEAL CANCER

H. Hagedorn, B. Bachmeier and A. Nerlich

Department of Otorhinolaryngoglgy, Head and Neck Surgery,

Ludwig-Maximilians-University of Munich, Grosshadern

Medical Center, Marchioninistrasse 15, 81377 Munich,

Germany

TGF-ßs and their receptors represent a unique system that is

involved in the mediation of significant cell functions. In

particular, it has been shown that TGF-ßs are among the most

potent inhibitors of cell proliferation. Since in most malignant

neoplasms the control of cellular proliferation is lost, a widely

accepted concept suggests that a critical step of carcinogenesis

is the deregulation of TGF-ß action and its signaling function. 

In this study, we analyzed tumor samples from 12 patients

with invasive squamous cell carcinomas (SCC) of the larynx

for the presence of gene mutations of the TGF-ß-receptor-

I (TBR-I) and TBR-II gene. This study was conducted on

tissue samples following separation of tumor cell groups

from the adjacent stroma cell compartment by laser

microdissection, resulting in "pure" tumor cell complexes of

approximately 50 to 500 cells. 

We identified 46 different mutations in 7 of the 12

patients analyzed (58%). Thereof, 15 mutations presented

as silent, non-functional mutations, whereas the 31 relevant

mutations were base pair replacements leading to amino

acid exchanges and few deletions leading to frame shifts and

premature stop codons. None of the normal peritumoral

stroma samples, nor those from non-transformed

epithelium, revealed mutations. Furthermore, a correlation

of tumor cell groups with mutations and typical TGF-ß-

related effects (restricted cell proliferation rate and

enhanced de-novo deposition of extracellular matrix

material) revealed a characteristic loss of the TGF-ß-effect

in tumor cells (high cell proliferation rate), which was not

seen in the stroma cells (low proliferative capacity,

significant de-novo deposition of matrix material). 

This study is the first to present a high mutational rate of

the TBR genes in laryngeal SCC. These defects seem to be

associated with enhanced cell proliferation rates and

alterations of the peritumoral matrix. Thereby, small foci of

tumor cells with overt advantage in cellular proliferation

may be responsible for promoting the growth of these

malignant tumors.

197
NEW ACCESS TO PROMISING MDR INHIBITORY
PHENOTHIAZINES

György Hajós1, Zsuzsanna Riedl1, József Molnár2 and

Leonard Amaral3

1Institute of Chemistry, Chemical Research Center,

Hungarian Academy of Science H-1525 Budapest, POBox

17, 2Department of Medical Microbiology, University of

Szeged, H-6720, Dóm tér 10, Szeged, Hungary; 3Institute

of Hygiene and Tropical Medicine of Lisbon, Rua

Junqueira 96, P-1349-008 Lisbon, Portugal

Phenothiazine derivatives carrying a carbon chain at the

ring-nitrogen atom may possess valuable activity in the area

of reversal of multidrug resistance (MDR). We found that

ring opening of tetrazolopyridinium salts provides a

basically new route to the synthesis of these potentially

active compounds.

Thus, tetrazolopyridinium salt (1) easily available from 2-

aminopyridine in two steps undergoes ring opening reaction

when treated with phenothiazine (2). In this transformation
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the pyridine ring opens up and as a result of a

retroelectrocyclisation a diene derivative (3) is formed bearing

the tetrazole moiety at one end and the phenothiazine ring at

the other end of the tetracarbon chain (1).

Some of the new derivatives were investigated regarding

their possible effect on reversal of MDR in human MDR1

gene transfected mouse lymphoma cells, by measuring

rhodamine 123 accumulation in the model experiments. The

promising results as well as further synthetic strategies will

be discussed in detail.

1 Nagy I, Riedl Zs, Hajós Gy, Messmer A and Molnár J:

Arkivoc (vii), 177-182, 2004.

198
PROGRESS IN MOLECULAR MECHANISMS OF
TUMOR METASTASIS AND ANGIOGENESIS

Antonina Harlozinska

Department of Clinical Immunology, Wroclaw Medical

University, Mikulicza-Radeckiego str. 7, Wroclaw 50-368,

Poland

The development of metastases is the major cause of death for

cancer patients, however the mechanisms of tumor invasion

and acquisition of a capability to metastasize remain unclear.

During the past decade, knowledge about molecular and

cellular processes, which are involved in the regulation of

tumor metastases, has dramatically increased focusing on

cross-talk between selected cancer cells and the specific organ

microenvironment. The three-step development of the invasive

phenotype of cancer cells is described: cell attachment, local

proteolysis and cell migration. The molecular analysis of

invasion-associated cellular activities, mainly the role of

homotypic and heterotypic cell-cell adhesions, cell-matrix

interactions, proteolysis mechanisms and migration properties

of cancer cells, are discussed. The role of tumor phenotype and

microenvironment in the metastatic predilection to a specific

organ site are pointed out, considering the recent reports

indicating that the capacity to metastasize might be acquired

early during multistep tumorigenesis, predicting also the site

of metastasis. In addition, this review summarizes the current

knowledge regarding angiogenesis regulation in progressive

tumor growth and in the complex, multistep nature of tumor

cell dissemination. A better understanding of the linkage

between genetic and epigenetic events in metastases

development may result in new anticancer treatment strategies.

199
GENOTOXIC RISK ASSESSMENT OF ACRYLAMIDE
IN HUMAN UPPER AERODIGESTIVE TRACT CELLS

U. Harréus, C. Matthias, H. Hagedorn, M. Andratschke

and G. Rasp

Department of Otorhinolaryngology, Grosshadern Medical

Center, Ludwig-Maximilians-University of Munich,

Marchioninistrasse 15; 81377 Munich, Germany

In the past acrylamide, a possibly toxic substance, was

detected in different foods after heating and discussion

arose about the risk potential of acrylamide, especially since

toxicology testing on human cells were still required.

Twenty fresh biopsy samples of oropharyngeal mucosa from

otherwise healthy donors were harvested. After enzymatic

digestion, cells were incubated with acrylamide (0.1, 1, 10, 50,

100 and 1000 ÌM) for 60 min and subsequently subjected to

the Comet assay for quantification of genotoxic effects.

Results were measured using a digital analysis system

(Comet++ì). Cell viability was consistently >90% using

trypan blue staining. There was no significant increase in

genotoxicity of acrylamide vs. negative controls for all

concentrations used, with mean OTMs 1.18, 1.22, 1.45, 1.77,

1.74 and 1.91 after incubation with 0.1, 1, 10, 50, 100 and 1000

ÌM acrylamide, respectively. 

Using the Comet assay, no genotoxic potential could be

evaluated for acrylamide in human oropharyngeal cells.

To finally describe the toxicological risk emerging from

the ubiquitous xenobiotic acrylamide, more testing should

be performed using human cells and further genotoxicity

test systems.

200
EXTRACELLULAR MATRIX OF COLORECTAL
ADENOCARCINOMAS – COMPOSITION,
REGULATION OF MATRIX SYNTHESIS AND
FUNCTIONAL CONSEQUENCES

Steffen Hautpmann

Institute of Pathology, Martin-Luther-University Halle-

Wittenberg, Germany

A hallmark of colorectal adenocarcinomas is their

desmoplastic stromal response, which is defined as

accumulation of abundant extracellular matrix (ECM).

ECM components found within the stroma of colorectal

adenocarcinomas are collagen types I, III and V, as well as

splicing variants of fibronectin and tenascin-C. Other up-

regulated ECM components are various proteoglycans and

hyaluronic acid.

Although tumor cells themselves are able to produce

some extracellular matrix molecules, e.g. hyaluronic acid,

most of the ECM components are synthesized by stromal

myofibroblasts. In the normal colorectal mucosa

myofibroblasts are localized around the crypts, where they

communicate with the epithelial cells to regulate their

function and to synthesize the basement membrane. In

colorectal carcinomas, most of the stromal fibroblasts have
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a myofibroblastic phenotype. These myofibroblasts either

arise from preexisting stromal fibroblasts or from circulating

mesenchymal stem cells which are recruited to the tumor

site. The reason for this abnormal stromal differentiation

are inflammatory mediators, released by tumor cells and

inflammatory stromal cells. Using a coculture model, we

found that TGF-ß1 and FGF-2 are most important,

inducing both proliferation of myofibroblasts and matrix

synthesis. Interestingly, myofibroblastic differentiation was

stimulated by TGF-ß1, but suppressed by FGF-2. 

The biological importance of desmoplasia is still under

discussion. Formerly, it was regarded as walling off, thus

being an obstacle for tumor cell invasion. In contrast, our

own investigations suggest that ECM may serve as a

migratory substrate for tumor cells, providing an advantage

for invasion. Moreover, migration and adhesion strongly

depend on both the composition and the concentration of

various ECM molecules. Even discrete changes in matrix

composition can significantly modulate tumor cell migration. 

Furthermore, colorectal carcinoma usually contains an

inflammatory cell infiltrate rich in macrophages, which are

the source of various cytokines. We showed that cytokines

affect tumor cell motility in a matrix-dependent manner, in

a way that stimulatory and inhibitory effects may affect the

same extracellular matrix component. Interleukin-6, for

example, is a strong stimulator of migration of cells on

tenascin-C but is inhibitory on collagen type V. Therefore,

different degrees of invasiveness at the tumor-host interface

are not necessarily related to specific genetic alterations, but

might be related to different environmental conditions as

well. Furthermore, it is necessary to recognize the tumor

stroma as an essential and functionally important part of a

carcinoma. Therapeutic targeting of tumor stroma

components might be as important as targeting the

epithelial tumor cells themselves.

201
MULTIMODAL APPROACH FOR CERVICAL CANCER

M. Hauschild, S. Kümmel and W. Lichtenegger 

North-Eastern-Society of Gynaecological Oncology

(NOGGO), Charité- Universitätsmedizin Berlin, Campus

Mitte, Germany

The current standard therapy for patients, following an

adequate radical surgical excision of a cervical carcinoma of

stage FIGO IIb, is simultaneous radio-chemotherapy with a

platinum-based chemotherapeutic agent. The current state

of knowledge shows that all patients in FIGO stages IIa-Ib

with at least one additional risk factor (adenocarcinoma,

pN1, L1, V1, pT1b2) also profit from an adjuvant radio-

chemotherapy. On the basis of in vitro data (synergistic

effect), as well as of in vivo data from other tumor types, it

would seem reasonable in adjuvant therapy to evaluate the

combination of a platinum-based chemotherapeutic agent

with paclitaxel in patients with cervical carcinoma. Survival

advantage data for carcinoma patients, dependent on the Hb

concentration in the blood, is presently contradictory. For

adjuvant therapy of cervical carcinoma, intermediate analysis

of data from a randomized phase-III study showed a positive

survival advantage trend in patients simultaneously being

administered epoetin alpha.

202
HUMAN TOPOISOMERASE I MEDIATED
RESOLVING OF HOLLIDAY STRUCTURES

Marianne Smedegaard Hede, Rikke Louise Petersen,

Christopher Nordentoft Veigaard, Rikke Frøhlich and

Birgitta Ruth Knudsen

Department of Molecular Biology, University of Aarhus,

CF Mollers Alle, Building 130, DK-8000 Aarhus C,

Denmark

Human topoisomerase I (top I) has a long history in cancer

research as the primary cellular target of anticancer drugs

belonging to the camptothecin family. The enzyme might

also be implicated in cancer development. Inherent in the

top I mechanism of action involving transient DNA-breaks

lies a latent risk of compromising genomic stability. Several

studies have already demonstrated the involvement of

human top I in illegitimate recombination. We show that

recombinogenic structures in general may be processed by

human top I, since the enzyme is able to resolve four-armed

structures mimicking Holliday structures. Using various

synthetic four-armed substrates, it is shown that strand

migration is a prerequisite for resolving and that a nick in

the substrate allowing it to be resolved by one top I

monomer stimulates resolvation. The resolvase activity of

human top I correlates with the close mechanistic and

structural relationship between human top I and the family

of site-specific tyrosine recombinases. 

203
CD44-HYALURONAN SIGNALING: IMPORTANCE 
IN CELL DIFFERENTIATION 
AND TUMOR FORMATION

Paraskevi Heldin, Yuejuan Li, Lingli Li, Yoshinori

Takahashi and Masaru Kamiryo

Ludwig Institute for Cancer Research, Biomedical Center,

Box 595, S-751 24 Uppsala, Sweden

Our studies were focused on the molecular mechanisms

whereby hyaluronan, through its interactions with

hyaluronan-binding proteins such as CD44, influences cell
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behavior, e.g. cell migration, proliferation and

differentiation, by affecting the structural integrity of

extracellular and pericellular matrices and intracellular

signaling. In particular, we investigated how hyaluronan-

and growth factor-induced signaling are interrelated, as well

as whether hyaluronan influences tumor progression and

invasion to the adjacent host tissue. 

We initiated studies to investigate the mechanisms

underlying the perturbation of hyaluronan synthesis and

turnover during tumor progression. The regulation of

hyaluronan synthases (Has1, Has2 and Has3) and

hyaluronidases (PH-20, Hyal1 and Hyal2) in response to

growth factors released by tumor cells were studied.

Platelet-derived growth factor-BB (PDGF-BB) was shown

to have a potent stimulatory effect, which was partly

mediated by activation of protein kinase C. Among the

three Has isoforms studied, the Has2 isoform is more

markedly up-regulated or suppressed in response to external

stimuli. Currently the PDGF-induced signaling pathways

leading to hyaluronan production are explored using specific

inhibitors against key signaling molecules. Additional

studies revealed that newly synthesized hyaluronan is

retained on the cell surface, either by sustained attachment

to the Has or through its interactions with hyaluronan

receptors, such as CD44; hyaluronan is therefore crucial for

the assembly of the cell microenviroment or pericellular

matrices. The composition of such matrices is differently

regulated in response to growth factors and influences

critical cell functions.

In another line of research, we investigated the effect of

hyaluronan production on the malignant properties of

tumor cells. To date it is not clear how hyaluronan,

produced by tumor cells or adjacent non-cancer stromal

cells, affects the tumor-host microenviroment. In an effort

to explore the relationship between hyaluronan production

by mesothelioma cells and their aggressiveness, we

compared the biological properties of a non-hyaluronan-

producing mesothelioma cell line with those of the same

cells made to produce hyaluronan after transfection of Has2

cDNA. Our data indicate that increased synthesis of

hyaluronan leads to an increased malignant phenotype of

mesotheliomas and facilitates their aggressive spread in a

CD44-dependent manner. These results were further

confirmed by additional studies in a colon carcinoma model,

both in vitro and in vivo. The interesting and novel finding in

these studies was that Has2 overproduction promoted

tumorigenicity, whereas Hyal1 overexpression suppressed

tumor development. In addition, the functional significance

of hyaluronan for the malignant phenotype of breast cancer

cells, by specifically silencing Has2 protein using specific

siRNAs, is currently under investigation.

We also initiated studies to investigate how hyaluronan

fragments affect neovascularization at the molecular level.

We studied the gene expression profile of endothelial cells

in response to hyaluronan fragments, using a microarray

approach in the absence or presence of blocking CD44

antibodies. The effect of the fragments on the induction of

tubuli structures was compared to the effect of the

angiogenic factor, basic fibroblast growth factor (bFGF).

Several distinct, but also common, classes of genes were up-

or down-regulated after stimulation with hyaluronan

fragments or bFGF during capillary endothelial cell

assembly into tube-like structures. The role in endothelial

cell differentiation of the genes regulated by hyaluronan

fragments are currently under investigation.

Increased understanding of the regulation of hyaluronan

biosynthesis and its implications in cell function may be of

therapeutic value.

204
SITE-SELECTIVE REGULATION OF 
PDGF ‚-RECEPTOR TYROSINE 
PHOSPHORYLATION BY TC-PTP

Camilla Persson1, Annie Bourdeau2, Michel L. Tremblay2,

Boyka Markova3, Frank D. Böhmer3, Carl-Henrik Heldin1,

Arne Östman1 and Carina Hellberg1

1Ludwig Institute for Cancer Research, Uppsala Branch,

Sweden; 2McGill Cancer Center, Montreal, Canada;
3Friedrich Schiller University, Jena, Germany

Platelet-derived growth factor (PDGF) ‚-receptor mediates

mitogenic and chemotactic signals. Like other tyrosine

kinase receptors, the PDGF ‚-receptor is negatively

regulated by protein-tyrosine phosphatases (PTPs). To

explore if T-cell PTP (TC-PTP) negatively regulates the

PDGF ‚-receptor, we compared PDGF ‚-receptor tyrosine

phosphorylation in wt and TC-PTP knock-out (TC-PTP ko)

mouse embryos, PDGF ‚-receptors were

hyperphosphorylated in TC-PTP ko embryos. Five-fold

higher ligand-induced receptor phosphorylation was

observed also in TC-PTP ko mouse embryo fibroblasts

(MEFs). As determined by site-specific phospho-antibodies,

the extent of hyperphosphorylation varied between different

autophosphorylation sites. The phospholipase CÁ1 binding

site Y1021, previously implicated in chemotaxis, displayed

the largest increase in phosphorylation. The increase in

Y1021 phosphorylation was accompanied by increased

phospholipase CÁ1 activity and migratory hyper-

responsiveness to PDGF. Furthermore, we detected a delay

in the clearance of cell surface PDGF ‚-receptors and a

delayed receptor degradation in TC-PTP ko MEFs.

However, the rate of internalization, as detected by

internalization of iodinated PDGF BB, was not affected by

depletion of TC-PTP. In summary, our findings identify TC-

PTP as a previously unrecognized negative regulator of
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PDGF ‚-receptor signaling, and support the general notion

that PTPs display site-selectivity in their action on tyrosine

kinase receptors.

205
THE BIOLOGICAL ROLE OF SMOKING, ORAL
CONTRACEPTIVE USE AND ENDOGENOUS SEXUAL
STEROID HORMONES IN INVASIVE SQUAMOUS
EPITHELIAL CERVICAL CANCER

Dan Hellberg 

Centre for Clinical Research, Falun, Sweden

For more than twenty years, "modern" epidemiological

studies have found a correlation between smoking and oral

contraceptive use on the one hand, and cervical neoplasia

on the other. During the last ten years, laboratory evidence

has supported these epidemiological findings. The addition

of progesterone to human papillomavirus transfected

cervical cells, which might lead to malignant transformation,

is one example. Our own findings, twenty years ago, of high

concentrations of tobacco constituents in cervical mucus, as

compared to serum, in smokers provided evidence of a

biological role for smoking. Further research showed that

the S-phase DNA fraction of cancerous cervical cells, as a

measure of proliferation, was correlated to smoking and

increased serum progesterone. There has been a gap

between epidemiological and laboratory findings, as the

possible clinical importance of these correlations has rarely,

if ever, been reported. The recent finding of a positive

correlation between serum-estradiol/progesterone ratio and

length of survival in premenopausal women with invasive

cervical cancer might add one piece to this puzzle, if

confirmed in larger studies. 

206
ISOFLAVONE O-DEMETHYLATION DOES NOT
ALTER ITS INFLUENCE ON MODEL MEMBRANE
PROPERTIES AND MRP1-LIKE PROTEIN
TRANSPORT ACTIVITY

Andrzej B. Hendrich, Barbara Lania-Pietrzak, Jaroslaw

Zugaj and Krystyna Michalak

Department of Biophysics, Wroclaw Medical University,

50-368 Wroclaw, ul. Chalubinskiego 10, Poland

Flavonoids can effectively inhibit the multidrug resistance-

associated transporter protein MRP1. They can also

penetrate the lipid bilayer and alter some of its properties.

Flavonoids in the diet are metabolised, one of the possible

metabolic paths being O-demethylation. In the present work,

the influence of two pairs of isoflavones: formononetin/

daidzein and biochanin A/genistein, on the efflux of the

fluorescent substrate of MRP1-like protein from

erythrocytes and the biophysical properties of lipid

membranes was compared. Compounds in each pair differ

by the substituent in position 4’ of the B ring of the

isoflavone molecule. In the process of O-demethylation the

CH3 group (present in formonetin and biochanin A) is

replaced by hydrogen (daidzein, genistein). Inhibition of

MRP1-like protein transport activity by methylated and

demethylated isoflavones was very similar. Genistein and

biochanin A (both possessing a hydroxyl group at position 5

of the isoflavone A ring) inhibited MRP1-like protein, while

formononetin and daidzein were almost ineffective transport

inhibitors. Some similarities were also found in the influence

of the studied isoflavone pairs on lipid thermotropic

properties and fluidity of the lipid bilayer. Genistein and

biochanin A, in a concentration-dependent manner,

decreased the fluidity of bilayers in the liquid-crystalline

state. Formononetin and daidzein increased the fluidity of

bilayers in the gel state. All isoflavones also perturbed the

parameters of dipalmitoylphosphatidylcholine main phase

transition (temperature and transition enthalpy). 

The present work showed that the effects exerted by

isoflavones, both on the biophysical properties of lipid

bilayers and transport activity of MRP1-like protein present

in erythrocyte membranes, are not influenced by isoflavone

metabolic O-demethylation. The observed effects indicated

the importance of the presence of hydroxyl group in

position 5 of A ring in active compounds (genistein and

biochanin A). 

207
STEROID-MEDIATED PROTECTION OF
CARCINOMAS IN CANCER THERAPY 

Ingrid Herr

DKFZ, INF 280, 69120 Heidelberg, Germany

Chemotherapy and radiation therapy for cancer often have

severe side-effects that limit their efficacy. Glucocorticoids

(GCs) are frequently used as co-treatment to prevent

nausea and other symptoms due to their pro-apoptotic

effects in lymphoid cells. We examined the effect of the

widely used GC dexamethasone (DEX) on cervical, ovarian,

pancreatic, lung, prostate, colorectal and hepatocellular

carcinomas, as well as liver metastases. Freshly isolated

tumor cells from carcinomas resected from patients or

established cell lines were treated with diverse cytotoxic

drugs or radiation in the presence or absence of DEX. DEX

diminished the cytotoxic effect in all examined tumor cells

independently of the p53 status or of BAG-1 expression,

suggesting other underlying molecular mechanisms.

Resistance was detected by measuring apoptosis and

viability. DEX was used in concentrations corresponding to
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those found in plasma of cancer patients, but it induced

resistance also in higher or lower concentrations. Resistance

was long-lasting since recovery of full chemosensitivity of

DEX pre-treated cervix carcinoma cells needed more than

10 days upon removal of DEX. Induction of resistance is

not unique for DEX since it also occurred with other

corticoids such as hydrocortisone, betamethasone and

prednisolone. In contrast, non-steroidal anti-emetic agents

used in cancer therapy, such as serotonin-receptor

antagonists or the new NK1 receptor antagonists, did not

induce therapy resistance. These in vitro and ex vivo data,

therefore, raise concern about the widespread combined use

of GCs with anti-neoplastic drugs and radiation in the

clinical management of patients with solid tumors. 

208
HIGH PREGNANCY WEIGHT GAIN OR EXPOSURE
TO ESTRADIOL OR LEPTIN DURING PREGNANCY
INCREASES LATER BREAST CANCER RISK IN RAT
DAMS

L. Hilakivi-Clarke, S. de Assis and M. Wang

Department of Oncology, Georgetown University Medical

Center, 3970 Reservoir Rd NW, Washington DC 20057,

U.S.A.

We recently found that excessive pregnancy weight gain

increases women’s later breast cancer risk. To develop an

animal model to study the mechanisms mediating this

association, DMBA-induced mammary tumorigenesis was

compared in rat dams that gained more or less weight

during pregnancy than the average (70 g). Rats

administered DMBA prior to pregnancy and then gaining

over 70 g during pregnancy (mean±SEM: 85.3±10.6 g)

exhibited a significantly higher mammary tumor incidence

(92%) than dams that gained less than 70 g during

pregnancy (56.5±13.4 g, 70% tumor incidence) (p<0.001).

Since weight gain correlates with estradiol (E2) and leptin

levels, we determined the effects of a daily exposure to 10

Ìg E2 or 15 Ìg leptin during pregnancy on dams’ mammary

tumorigenesis. Both exposures increased the incidence of

mammary tumors, when compared to the vehicle-controls

(final incidences were in the E2: 63%; leptin: 64%; control:

45%, p<0.001). Involuted mammary glands of E2 or leptin-

treated dams had a higher mammary epithelial density - an

indicator of higher breast cancer risk - than did mammary

glands of vehicle-treated dams (p<0.05). Mammary gland

cell proliferation - as indicated by PCNA staining - was

higher in the E2-treated animals (p<0.05), but no changes

in the number of apoptotic cells among the treatment

groups were noted. Results using real-time PCR indicated

that dams exposed to E2 or leptin during pregnancy

expressed higher mammary gland levels of estrogen

receptor (ER)-·, leptin, and leptin receptor (p<0.01) than

the controls. In addition, expression of these three genes

correlated significantly to each other (p<0.001). Gene

microarray analysis identified several additional genes that

were differentially expressed between the controls and E2

and leptin groups, including genes that previously have

been linked to parity-induced protection against breast

cancer. These findings suggest that high pregnancy weight

gain and an exposure to E2 or leptin during pregnancy

increase dams’ breast cancer risk, perhaps by preventing

pregnancy-induced protective changes from occurring in

the mammary gland. 

209
IN UTERO EXPOSURE TO DIETARY FIBER AND
LATER MAMMARY TUMORIGENESIS

B. Yu, K. Huang, G. Khan, Good and L. Hilakivi-Clarke

Department of Oncology, Georgetown University Medical

Center, 3970 Reservoir Rd NW, Washington DC 20057,

U.S.A.

Since some breast cancers may originate from an exposure

to high hormone levels in utero, our goal has been to

identify components in pregnant dams’ diet that modify

fetal hormonal environment and reduce female offspring’s

susceptibility to develop breast cancer. For that purpose,

pregnant rat dams were divided to four groups and fed

diets containing 6% fiber originating either from cellulose

(control), oat, whole wheat or defatted flax. When their

pups were born, dams and pups were all switched to

AIN93 laboratory chow. The results indicated that DMBA-

induced mammary tumor incidence was reduced among

offspring of dams fed whole wheat flour and increased

among offspring of dams fed defatted flax flour (p<0.033).

In addition, mammary tumor multiplicity was highest in

the defatted flax exposed offspring (mean±SEM; 3.7±0.6)

and lowest in the wheat offspring (1.6±0.2) (p<0.015).

Mammary epithelial cell proliferation before puberty

onset, assessed using PCNA, was lower (p<0.027) and the

rate of apoptosis was higher (p<0.001) in the whole wheat

exposed offspring than in the controls, but no

morphological changes in mammary wholemounts were

noted. The level of BRCA1 mRNA expression was highest

in the whole wheat exposed offspring (p<0.005). Perhaps

reflecting these changes, the level of DNA damage,

measured by 8-OHdG Elisa method, was significantly

reduced in the offspring exposed to whole wheat diet in
utero (p<0.007). In utero exposure to whole wheat and

defatted flax both increased p53 and cyclin D1 mRNA

expression, suggesting that these changes may not be

related to altered mammary tumorigenesis in these

animals. Taken together, these findings show that maternal
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exposure during pregnancy to a diet high in fiber

originating from whole wheat is associated with a reduced

risk of developing mammary tumors among the offspring.

This is consistent with reduced cellular proliferation,

increased apoptosis and BRCA1 expression, and reduced

level of DNA damage. The study further suggests that

maternal exposure to fiber originating from defatted

flaxseed may increase offspring’s breast cancer risk. We

are currently evaluating whether the latter is caused by the

presence of high levels of cadmium in the flax.

210
EXCESSIVE WEIGHT GAIN DURING MIMICKED
PREGNANCY INCREASES MAMMARY
TUMORIGENESIS IN ZUCKER RATS

Sonia de Assis, Mingyue Wang and Leena Hilakivi-Clarke

Department of Oncology, Georgetown University Medical

Center, 3970 Reservoir Rd NW, Washington DC 20057,

U.S.A.

Both obesity and pregnancy are risk factors for breast

cancer. Results from epidemiological studies suggest that

excessive weight gain throughout a women’s adult life,

including pregnancy, increases the risk of postmenopausal

breast cancer, perhaps by increasing pregnancy estrogen

levels. Another possible mediator of excessive pregnancy

weight gain is leptin, a hormone positively associated with

body weight and closely linked to estrogens. Several

studies have shown that leptin can induce proliferation of

many cell types, including mammary cells. In this study, we

sought to determine if excessive weight gain during

pregnancy, and higher circulating leptin levels, would

increase mammary tumorigenesis. We used lean wild-type

(FA/FA) and obese leptin receptor mutant (fa/fa) female

Zucker rats. At 50 days of age, animals were administered

DMBA (5 mg/ml) to induce mammary tumors. Two weeks

later, we started hormonal exposures to mimic pregnancy

(mutant Zucker rats are infertile): animals were implanted

subcutaneously with silastic capsules containing 150 Ìg of

estradiol (E2) and 30 mg of progesterone (P). The

hormonal exposures lasted for 3 weeks (length of

pregnancy in rodents). A day after implanting the E2 + P

capsules, wild-type and mutant females were assigned to

two diet groups: (1) control (16 kcal% fat) and (2) obesity-

inducing diet (45 kcal % fat). Animals were fed these diets

for 20 days, after which E2 and progesterone releasing

capsules were removed, and animals were switched back to

the AIN93G diet. Exposure to an obesity-inducing diet

during mimicked pregnancy increased body weight gain

(p<0.05) and serum leptin levels (p<0.001), but not serum

estradiol levels. Excessive weight gain during mimicked

pregnancy increased mammary tumorigenesis in both wild-

type and mutant Zucker rats (p<0.001). These results

show that excessive pregnancy weight gain increases the

risk of developing breast cancer in an animal model.

Because the increase was seen in both the wild-type and

leptin receptor mutant animals, signaling through this

receptor may not mediate the effects of pregnancy weight

gain on mammary tumorigenesis.

211
TARGETED MULTI THERAPY (TMT) WITH A
MICROTUBE DIRECTLY INSERTED IN THE LESION

E.M. Hiltbrand1, C. Roux2, N. Rauber2, G. Faucon2, J.

Belenger1, J. Foray2 and H. Mehier2

1Department of Radiology, University of Geneva, 24,

Micheli-du-Crest St., 1211 Geneva 4, Switzerland;
2CERMA, Domaine de Chosal, Archamps 74160-France

As an alternative to open surgery and chemotherapy, we

have developed an innovative minimally invasive

technique (TMT=Targeted Multi Therapy) for the

treatment of cancers. The treatment is based on a micro-

tube inserted in the tumour. Through this micro-tube, and

under high-pressure, several kinds of active agents can be

delivered into the lesion. This innovative medical

treatment is cost effective, simple to use and can treat

large tumours, even those that are not easy to access by

surgery. The procedure is performed in a time

significantly shorter compared to the other techniques of

thermal ablation or interstitial radiotherapy. Moreover, it

allows iterative treatments, since the micro-tube can

remain inserted in the lesion. The strategy one can

anticipate is a volume reduction of large tumours with hot

pressurized water (1), then, to deliver other active agents

(chemical or radioactive). The technique, being minimally

invasive, needs to be monitored under the imaging

modalities and probably the most appropriate is Magnetic

Resonance Imaging (MRI) currently available for

interventional radiology. Consequently, as far as possible

the TMT equipment was made of non- or low-magnetic

material, and experiments with MRI system operating at

0.23 Tesla were performed to assess the effects of

thermoablation. Animal studies on mice and pigs were

conducted successfully injecting drugs but, to date,

calories delivered under high pressure was mainly used

(thermoablation). The clinical and biological follow-up

has shown that the treatment is well tolerated. The images

allowed an excellent control of the evolution of the

necrosis. The anatomo-pathology has proved that the

necrosis was total in most of the cases. These findings on

animals has provided the necessary confidence to start the

first applications on human (liver metastasis).

1 Hiltbrand E et al: Anticancer Res 24: 2004

Abstracts of the 7th International Conference of Anticancer Research, 25-30 October 2004, Corfu, Greece

3513



212
APOPTOSIS OF TUMOR CELLS CAUSED BY IP6:
POTENTIATION BY HISTONE

Masato Hirata, Miho Matsuda, Ferry Sandra and Nori-aki

Matsuki

Faculty of Dental Science, Kyushu University, Fukuoka

812-8582, Japan

Inositol hexaphosphate (IP6) is a naturally occurring

product in plant seeds and most mammalian cells. IP6 has

been extensively studied for anticancer effects in a variety

model of carcinogenesis. However, there is inadequate

information regarding the mechanism by which IP6 exerts

its anticancer actions, while the effect requires a relatively

high concentration of the agent, both of which hinder the

usage of InsP6 as an anticancer drug. In the present study,

we investigated the mechanism by which IP6 acts as an

anticancer agent, and tried to reduce the effective

concentration of IP6. Treatment of HeLa cells with IP6 at 1

mM induced apoptosis, as assessed by counting the cell

number, and by Hoechst and TUNEL staining. This is

probably mediated by intracellular IP6 itself and/or the

dephosphorylated forms of metabolized IP6, because

incubation of HeLa cells with [3H]IP6 produces

dephosphorylated forms such as IP4 and IP5. Analyses of the

extracts from cells incubated with [3H]IP6 for 6 h using an

anion-exchange column revealed that I(1,2,3,4/6)P4 and

I(1,2,3,4,6)P5 were major metabolites in HeLa cells.

Induction of apoptosis by IP6 was examined in two ways:

inhibition of cell survival signaling and direct induction of

apoptosis. Treatment of HeLa cells with TNF or insulin

stimulated the Akt-NFÎ B pathway, a cell survival signal,

which involves the phosphorylation of Akt and IÎ B, nuclear

translocation of NFÎ B and NFÎ B-luciferase transcription

activity. IP6 blocked all these cellular events, but the PI3K

activity was not affected. As well as inhibiting the Akt-NFÎ B

pathway, IP6 itself caused mitochondrial permeabilization,

followed by cytochrome c release, which later activated the

apoptotic machinery, caspases 9, 3 and poly (ADP-ribose)

polymerase. When IP6 was applied together with histone,

the cellular accumulation of [3H]IP6 metabolites was

remarkably high, and the effective concentration to induce

apoptosis was about 10-fold lower. These results revealed

that extracellularly-applied InsP6 directly activates the

apoptotic machinery as well as inhibiting cell survival

signaling, probably by intracellular delivery followed by a

dephosphorylation.

213
ESTABLISHMENT AND CHARACTERIZATION OF A
C-KIT POSITIVE AND SCF-PRODUCING CELL LINE,
KTHOS, DERIVED FROM HUMAN OSTEOSARCOMA 

Toshiaki Hitora, Tetsuji Yamamoto, Toshihiro Akisue,

Takashi Marui, Tetsuya Nakatani, Teruya Kawamoto,

Keiko Nagira, Shinichi Yoshiya and Masahiro Kurosaka

Department of Orthopaedic Surgery, Kobe University

Graduate School of Medicine, 7-5-1 Kusunoki-cho, Chuo-

ku, Kobe 650-0017, Japan

Osteosarcoma is a malignant bone tumor that commonly

affects adolescents and young adults. In this study, a human

osteosarcoma cell line, KTHOS, was established from a

primary osteosarcoma lesion in the distal femur of a 16-

year-old girl. After 106 passages, the KTHOS cell line

retained the biological characteristics of osteosarcoma. The

KTHOS cells had spindle to pleomorphic cytoplasm with

round to ovoid nuclei containing multiple prominent

nucleoli, as expected based on the mesodermic origin of

osteoblasts. The KTHOS cells were immunoreactive for

osteocalcin, osteonectin, stem cell factor (SCF) and c-kit

(CD117). Reverse transcriptase-polymerase chain reaction

indicated that the KTHOS cell line expressed mRNAs for

SCF and c-kit. The KTHOS cells produced relatively high

amounts of soluble SCF as determined by enzyme-linked

immunosorbent assay. The results suggested that cell

proliferation of the KTHOS cell line might be involved in

autocrine and/or paracrine loops of the SCF/c-kit signaling

system. The KTHOS cell line is a novel human

osteosarcoma cell line that releases SCF and expresses c-kit.

This cell line can be used for studies to explore the

mechanisms of oncogenesis in human osteosarcomas.

214
THE TUMOUR SUPPRESSOR GENE PTEN PLAYS A
ROLE IN CELL CYCLE REGULATION IN
GLIOBLASTOMA CELL LINES

Alice Hlobilková1, Michaela Sváchová1, Nicol Straková1,

Eva Pimrová1, Jana Holinková1, Per Guldberg2, Michala

Fiurasková1, Svetlana Brychtová1, Petra Skypalová1 and

Zdenek Kolár1

1Laboratory of Molecular Pathology and Institute of

Pathology, Faculty of Medicine, Palacky University,

Hnevotínská 3, Olomouc, CZ-775 15, Czech Republic;
2Department of Tumour Cell Biology, Danish Cancer

Society, Strandboulevarden 49, Copenhagen O, DK-2100,

Denmark

The tumour suppressor gene PTEN encodes a dual

specificity phosphatase that recognizes lipid and protein

substrates and is frequently altered in several types of human

cancers. Aim: To study the influence of overexpressed PTEN

and its mutatnt H123Y, that have lost lipid and protein

phosphatase activity on cell cycle progression. Material and
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Methods: Glioblastoma cell lines T98G, A172, U-87 MG and

U-118 MG were transfected by PTENpxmyc and its

mutation form H123Y. The effect on the cell cycle was

analysed by using bromodeoxyuridine incorporation and in
situ immunocytochemistry. Results: The results are based on

transient transfection of wild-type PTEN and its constructed

point mutation H123Y in four glioblastoma cell lines.

Overexpression of the wild-type PTEN with intact

phosphatase activity caused a block in G1-S transition in

A172 and U-87 MG glioblastoma cell lines with wild-type of

endogenous p53. Overexpression of phosphatase dead

mutant, H123Y, eliminated this effect. G1-S transition in

T98G and U-118 MG cells with mutated endogenous p53

was not influenced by PTEN transfection. Conclusion: In the

tested glioblastoma cell lines, PTEN blocked the cell cycle

in a p53-dependent manner. This result is in agreement with

the already known mechanism of PTEN action in breast

cancer cells and is different from p53-independent

mechanisms found in prostate cancer cell lines.

Supported by grant IGA MZ CR NR/7828-3 and MSM

151100001.

215
EFFECTS OF ELLAGIC ACID ON DISTRIBUTION
AND METABOLISM OF 2-AMINOFLUORENE IN
SPRAGUE-DAWLEY RATS

Chin-Chin Ho1, Yi-Shyong Lai1,2, Der-Yean Wang3, Yi-

Shuan Chen4, Shuw-Yun Lin5, Jen-Hung Yang6 and Jing-

Gung Chung7

1Department of Nursing, Chungtai Institute of Health

Sciences and Technology, 11, Pro-Tze lane, 40605, Takun,

Taichung, Taiwan;
2Department of Pathology, Jen-Ai Hospital, No. 483,

Tong-Rong Raod, Tali, Taichung, Taiwan;
3Department of Orthopaedics, China Medical University

Hospital, No. 2, Yuh-Der Road, Taichung, Taiwan;
5Department Food and Nutrition, Hung-Kuang University,

34 Chung-Chie Road, Sha Lu, Taichung Hsien 433,

Taiwan;
6Department of Dermatology, Chung Shan Medical

University and Hospital, No. 110, Sec. 1, Chien-Kuo N.

Road, Taichung 402, Taiwan;

Departments of 4Nutrition and 7Microbiology, China

Medical University Hospital, No. 2, Yuh-Der Road,

Taichung, Taiwan, R.O.C.

The effects of ellagic acid on the in vivo N-acetylation and

metabolism of 2-aminofluorene (2-AF) were investigated in

bladder, blood, colon, kidney, liver, feces and urine samples

from male Sprague-Dawley rats. Among these metabolites,

major metabolites such as 1-OH-2-AAF, 8-OH-2-AAF and

9-OH-2-AAF were found in bladder tissues, 1-OH-2-AAF,

5-OH-2-AAF and 8-OH-2-AAF were found in blood

samples, 1-OH-2-AAF, 3-OH-2-AAF, 5-OH-2-AAF, 8-OH-

2-AAF and 9-OH-2-AAF were found in colon tissues. 1-

OH-2-AAF, 3-OH-2-AAF and 9-OH-2-AAF were found in

kidney tissues, 1-OH-2-AAF , 3-OH-2-AAF and 8-OH-2-

AAF were found in liver tissues, 1-OH-2-AAF, 3-OH-2-

AAF, 5-OH-2-AAF and 8-OH-2-AAF were found in feces

samples and 1-OH-2-AAF, 3-OH-2-AAF, 5-OH-2-AAF and

8-OH-2-AAF were also found in urine samples after rats

were orally treated with 2-AF (50 mg/kg) for 24 h.

Pretreatment of male rats with ellagic acid (10 mg/kg) 24 h

prior to the administration of 2-AF (50 mg/kg) resulted in

absence of 8-OH-2-AAF in bladder tissues, and there were

significantly decreased 8-OH-2-AAF levels in blood and

urine samples. 2-AAF and 8-OH-2-AAF were significantly

decreased in blood samples. 2-AF, 1-OH-2-AAF and 3-OH-

2-AAF were significantly decreased in colon tissues. 2-AAF,

1-OH-2-AAF and 3-OH-2-AAF were significantly decreased

in liver tissues. 1-OH-2-AAF was significantly increased in

urine in 24 h EA-treated group before 2-AF was added to

group. In the EA and 2-AF, groups with bladder, colon and

liver tissues, and feces and urine samples treated for the

same time did show significant differences when compared

to the rats without EA treatment. We observed a significant

decrease in colon tissues of the amounts of 2-AF and 1-OH-

2-AAF. The feces samples showed significantly increased

amounts of 2-AAF in EA with 2-AF-treated at the same

time groups, but urine samples showed a decreased amount

of 8-OH-2-AAF in both EA-treated groups. The total

amounts of 2-AF metabolites in bladder, blood, kidney and

liver tissues showed significant differences between control

and the group treated with EA 24 h before 2-AF was added.

The total amounts of 2-AF metabolites in the liver, feces

and urine significantly decreased in EA-treated at the same

time with 2-AF groups. This is the first report of EA

affecting the N-acetylation and metabolism of 2-AF in rat

tissues in vivo.

216
THE SOLUBLE FRAGMENTS OF ADHESIVE
MOLECULES IN PATIENTS WITH BENIGN AND
MALIGNANT GASTRO-INTESTINAL TRACT
DISEASE

L. Holubec1, O. Topolcan1, A. Sutnar2, S. Holdenrieder2,

P. Stieber2 and J. Finek1

1University Hospital Pilsen, E.Benese 13, 305 99, Czech

Republic;
2Klinikum Grosshadern Muenchen, Marchioninistr. 15,

Muenchen, Germany

Objectives: Soluble fragments of adhesive molecules ICAM-

1 and VCAM-1 have, recently, been described as markers
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which are connected with the metastatic process into liver.

However, their occurrence is, at the same time, described as

being dependent on inflammation. The aim of the study was

to monitor levels of soluble fragments ICAM-1 (ng/ml) and

VCAM-1 (ng/ml) in patients with no evidence of disease and

in a group of patients with acute and chronic phase of

gastro-intestinal tract disease, and to correlate the values

obtained with values of adhesive molecules in colorectal

carcinoma patients with clinical remission and progression.

Materials and Methods: Soluble fragments of adhesive

molecules ICAM-1 (ng/ml) and VCAM-1 (ng/ml) were

observed with the help of ELISA methods (Bender

Medsystem). The values were correlated with tumor markers

CEA (ng/ml) and CA 19-9 (U/ml) through IRMA methods

(Immunotech, Cis Bio International). Altogether, 208

patients were observed in check groups (89 healthy controls,

40 patients with acute phase of GIT disease and 79 patients

with chronic phase of GIT disease). Additionally, 275

patients with colorectal carcinoma were observed (183

patients with no evidence of the disease, 95 patients with the

first clinical progression of CRC). Results: Comparison of the

groups according to different criteria was made with the

Wilcoxon non-pair test. The soluble fragments, ICAM-1 and

VCAM-1, manifested statistically significant differences

between the groups of healthy people and patients with

clinical remission of the disease – NED versus patients in

clinical progression – RD (p<0.001). The same statistical

difference was seen on comparing the group of healthy

people, NED, with patients with acute phase of GIT disease.

No statistically significant difference was found between the

group of non-patients versus NED and patients with acute

phase of GIT disease and patients with RD. When

comparing ROC profiles of patients with clinical progression

of the disease and the group of healthy people, the profiles

ICAM-1 and VCAM-1 were better than the markers CEA

and CA 19-9 compared. Comparison with NED revealed

that the best profiles were with CEA and then with ICAM-1.

In comparison with benign disease GIT, the best profile was

seen with CEA. Conclusion: CEA remains the marker of first

choice when monitoring follow-up in CRC patients. The

object of our future study stays the same. The aim will be to

find out whether a soluble fragment ICAM-1 can contribute,

in combination with CEA, to improvement of early diagnosis

of the metastatic process. 

This study was supported by Grant IGA NR 7905-3.
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MATRIKINES AND TUMOR PROGRESSION

William Hornebeck
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IFR 53 Biomolécules, 51 rue Cognacq Jay, 51095 REIMS

Cedex, France

Protease-mediated generation of Matricryptic (from greek

word, kryptikos) sites and liberation of those Matrix fragments

i.e. Matrikines, creates a novel stroma microenvironment

either beneficial or detrimental for tumor growth and cancer

cell invasion. Matrikines behave as cytokine-like molecules,

activating instructional extracellular signals.

Stromal reaction in vertical melanoma is mainly

characterized by collagen and elastin proteolysis at the

tumor invasive front, along with angiogenesis (independent

prognostic variable) and lymphocyte infiltration. Elastin

degradation by elastase and by several matrix

metalloproteinases (MMP-2; MMP-9; MMP-7; MMP-12)

liberates peptides that stimulate collagenase-1 (MMP-1)

and gelatinase-A (MMP-2) expression and activation in

dermal fibroblasts and melanoma cell lines, further

enhancing their collagen invasive property. Our recent data

also indicated that those elastin fragments were (on a molar

basis) as potent as VEGF as angiogenic compounds, both in
vitro and in vivo; they also induced a T-helper type 1

polarization of human blood lymphocytes and up-regulation

of MMP-9 synthesis. All effects are attributed to binding of

GXXPG consensus peptide sequence (repeated several fold

in elastin, but also present in other matrix proteins),

adopting a type VIII ‚ turn structure, to a G-protein

coupled "elastin receptor system" composed of 3 subunits.

A 55 kDa cathepsin A, a 61 kDa neuraminidase and a 67

kDa GXXPG binding subunit identified as an inactive

spliced variant of ‚ galactosidase.

Those main elastin "decryptases" (elastase, MMPs), on the

contrary, may generate fragments from plasminogen

(angiostatin), and from non-collagenous domains of basement

membrane collagens (endostatin, tumstatin…) with opposite

effects on tumor progression, in keeping with the potent

antiangiogenic function of the corresponding matrikines. To

add further complexity to the system, up-regulation of Tissue

Inhibitor of Metalloproteinase-1, one main regulator of those

"decryptases", was associated with poor clinical outcome for

several cancers. Such finding was related to its growth

promoting and survival activity for cancer cells, independent

of its function as an MMP inhibitor. Indeed binding of TIMP-

1 to erythroid, myeloid and epithelial cell lines triggered JAK

(or FAK)/PI3Kinase/Akt/bad-bclX2 signaling pathways.

Thus, any stroma-directed clinical approach to control

tumor progression, will necessitate a comprehensive analysis

of the degradome system and matrikines with pro or anti-

invasive capacity in the vicinity of cancer cells.
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UNCONVENTIONAL METHODS IN CANCER
PATIENTS: PREVALENCE AND PATTERNS OF USE
IN EUROPEAN COUNTRIES

D.B. Less, Büschel G., E. Ritter and M.A. Horneber
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Klinikum Nord, 90340 Nuernberg, Germany 

Objective: To systematically review the existing survey data on

the use of unconventional methods (UCM) among European

cancer patients. Materials and Methods: Systematic examination

and analysis of 53 surveys, published between 1979 and 2003,

comprising over 17000 cancer patients. Data concerning

sampling methodology, information on accrued, included, and

participating patients, sociodemographic/disease-related data,

information on construction and content of the questionnaire,

number of patients using UCM, types of unconventional

methods, time period, duration and frequency of use, data on

subjective experiences of the patients, on cost and expenditures,

on sources of information, and on communication issues were

collected, compared and summarized. Results: The surveys

originated from Austria (8), Denmark (1), Finland (3), France

(1), Germany (14), Italy (1), Israel (1), Sweden (3), Switzerland

(6), Netherlands (3), Norway (3), Turkey (2), UK (7). Twenty-

eight were published before 1998. The reported prevalence of

UCM use ranged between 9% and 91%. Ten surveys provided

data on point prevalence. The most frequently reported UCMs

were diets, dietary changes and/or nutritional supplements. Two

thirds of the surveys provided information on the source of

recommendation, 40% on patients’ satisfaction, one quarter on

costs and one fifth on perceived negative effects. Conclusion:
Although over 50 studies surveying the use of UCM in

European cancer patients had been published over the last 25

years, it is so far not possible to draw a "European" picture of it.

Nevertheless, we are able to provide data for testing hypotheses

on factors contributing to the heterogeneity of the data.

Supported by a grant from Deutsche Krebshilfe
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NATURAL SUBSTANCES AS APOPTOSIS INDUCERS
IN MALIGNANT CELLS: NEW PERSPECTIVES IN
CANCER THERAPY?

Katarina Hostanska1, Juergen Reichling2 and Reinhard

Saller1

1Department of Internal Medicine F GEL 102, University 

Hospital Zürich, Rämistrasse 100, 8091 Zürich,
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2Institute of Pharmacy and Molecular Biotechnology,
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Considerable attention has been focused on

chemoprevention by natural substances capable of reducing

the incidence of tumors. The aim of our work was to

evaluate the possible chemotherapeutic effect (cell growth

inhibition and apoptosis induction) of two commonly used

plant extracts, namely the antidepressant St. John’s wort

(Hypericum perforatum L.) and black cohosh (Cimicifuga
racemosa L. Nutt), as an alternative to estrogen therapy for

the treatment of menopausal symptoms. As herbal extracts

must be considered multi-component drugs, any influence

on the balance between cell growth and programmed cell

death should ideally be attributable to a single ingredient or

at least an enriched fraction of closely related compounds.

Therefore, hypericin, hyperforin and procyanidin B2,

constituents of H. perforatum extract, and two main classes

of compounds of the black cohosh, namely triterpene

glycosides (TTG) and the cinnamic acid esters (CAE), were

investigated. Our results emphasize the antiproliferative and

apoptosis-inducing effect of H. perforatum and its

constituents on human leukemia K562, U937 and brain

glioblastoma LN229 cells. However, the isopropanolic

extract of black cohosh (iCR), and its two fractions TTG

and CAE were effective on breast cancer cells

independently of their ER status, and on the cells of

another hormone-dependent, epidemiologically large-scale

tumor disease, namely prostate cancer. Isopropanolic

extract of black cohosh kills human androgen-dependent

(LNCaP) and androgen-independent (PC-3 and DU 145)

prostate cancer cells by induction of apoptosis and

activation of caspases. This finding suggests that the cell’s

hormone responsive status is not an important determinant

of the response to the extract and that iCR extract may

represent a novel therapeutic approach for the treatment of

prostate cancer. 

220
PHYSALIS ANGULATA INDUCES G2/M-PHASE
ARREST AND APOPTOSIS IN HUMAN BREAST
CANCER CELLS

Wen-Tsong Hsieh1, Kaun Yu Huan1 and Jing-Gung

Chung2

1Department of Pharmacology and 2Department of

Microbiology, China Medical University, Taichung,

Taiwan, R.O.C.

Physalis angulata (PA) is used in herbal medicine in Taiwan

and other countries. It has been used to treat diabetes,

hepatitis, asthma and malaria. In our preliminary study, we

found that PA could inhibit the progression of proliferation

and induce apoptosis in human breast cancer cells. In this

study, we found that PA treatment decreased cyclin A level,

decreased Cdc2 activity, increased Cdc2 phosphorylation,

decreased Cdc25c and enhanced the expression of the cell

cycle inhibitors p21waf1/cip1 and the P27Kip1. Furthermore, it

increased both the levels of Chk2- and Wee1 kinase. From

these results, we conclude that PA arrests MDA-MB 231

cells at G2/M - phase through: (i) inhibiting cyclin A, and
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cyclin B at high concentration of PA, and Cdc2; (ii)

increasing p21waf1/cip1 and P27Kip1 levels; (iii) increasing Chk2,

causing an increased Cdc25c phosphorylation/inactivation

and inducing a decrease in Cdc2 level and an increase in

Wee1 level. Taken together, these results suggest that the

effect of Physalis angulata on the levels of

phosphorylated/inactivated Cdc25C are mediated by Chk2

activation, at least in part, via p21waf1/cip1 and P27Kip1 cycylin-

dependent kinase inhibitor pathway to arrest cells at G2/M-

phase in breast cancer carcinoma cells.

221
THE ANTI-TUMOR ACTIVITIES OF FLAVONOIDS

Ying-Tang Huang1, Lung-Ta Lee1, Ping-Ping H Lee1,

Yung-Sheng Lin1, Jiuan-Jiuan Hwang2, Fern-Chun Ke3

and Ming-Ting Lee

1Institute of Biological Chemistry, Academia Sinica,

Taipei; 2Institute of Physiology, National Yang-Ming

University, Taipei; 3Department of Zoology, National

Taiwan University, Taipei, Taiwan

The flavonoids, which are benzo-Á-pyrone (phenylchrome)

derivatives, comprise a very large class of naturally-

occurring, low molecular weight polyphenol compounds.

There are five major subclasses of flavonoids: monomeric

flavÔnols, flavanones, anthocyanidins, flavones and flavonols.

∏undreds of flavonoids are consumed regularly through

foods and drinks. On average, the normal human diet

contains approximately 1 g or more per day. Flavonoids

display a wide range of pharmacological properties including

anti-inflammatory, anti-mutagenic, anti-carcinogenic and

anti-cancer effects. In the early studies, we evaluated a wide

range of flavonoids to determine their anti-tumor activities.

Of the flavonoids examined, luteolin (Lu) and quercetin

(Qu) were the two most potent agents, which significantly

inhibited tumor cells proliferation, cellular total kinase

activities, secretion of matrix metalloproteinases (MMPs)

and induced apoptosis. Recently, focal adhesion kinase

(FAK) has been linked to specific phosphorylation events,

and the elevation of FAK activity in human cancer cells

correlated with increased invasive potential. In the present

study, we demonstrated that Lu and Qu transinactivated

EGFR tyrosine kinase activity with marked reduction in the

phosphotyrosyl level of FAK and other proteins. In addition,

our data clearly demonstrated that tumor cells responded to

Lu and Qu by parallel reductions in the levels of

phosphorylated FAK and secreted MMPs, that may lead to

the suppression of tumor invasive potential and cell

migration in vitro. Using migration and invasion assays, we

found that both Lu and Qu inhibited the invasive ability of

tumor cells. In conclusion, the results from this study suggest

that in human tumor cells, the antioxidant flavonoids, Lu

and Qu, may act partly through the blockade of the EGFR-

signaling pathway leading to growth inhibition and reduced

cell invasion/metastasis. Our ongoing research aims to

investigate the possible anti-angiogenetic effects of

flavonoids in vitro and in vivo. 
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ISOLATION AND CHARACTERISATION OF
INVASIVE VARIANTS FROM THE Hs 578T BREAST
CANCER CELL LINE

Linda Hughes and Susan McDonnell

School of Biotechnology, Dublin City University,

Glasnevin, Dublin 9 and Department of Chemical

Engineering, University College Dublin, Belfield, Dublin

4, Ireland

Many studies have shown that early diagnosis before

metastatic spread is the key to survival in breast cancer.

Whilst some markers are associated with invasive carcinomas

and poor prognosis, there is a need to identify additional

markers for diagnosis and potential treatment of metastatic

breast cancer. The objective of this project was to identify

metastasis-specific genes in isogenic cell lines (i.e. two cell

lines with the same DNA) using a variety of techniques

including microarray technology. Since an isogenic cell line

model with varying metastatic ability was not available, our

initial objective was to isolate increasingly invasive variants

from the Hs 578T primary breast cancer cell line using BD

Biocoatì Matrigelì Invasion Chambers. In order to

generate these invasive variants from the parental cell line,

cells were allowed to invade for five hours and the invading

cells removed from the bottom of the membrane. 

This new cell line was designated Hs 578Ts(i)1 and the

selection procedure was repeated nine times. A distinct

difference in invasiveness and other properties has emerged.

The invasive variants are more invasive (s(i)8 is 3-fold more

invasive) than the parental cell line (P). The variants grow

significantly faster (up to 4 times more) than the parental

cell line. They also detach faster on trypsinisation (4

minutes for s(i)8 against 16 minutes for the parental) and

there is a small increase (no more than 1.5-fold) in

migratory ability. Interestingly, after 6 rounds of selection,

some of the variant cells detached from the membrane post

invasion and reseeded onto the bottom of the 6-well plate. 

The gene expression profiles of a selection of these cell line

variants ((P), s(i)2, s(i)4, s(i)6 and s(i)8) were analysed using

Affymetrix microarrays and the data from these experiments

is currently being analysed. Based on these results, it is

hoped that these variant cells represent a model for invasive

breast cancer and will be used in future studies to identify

new biomarkers for diagnosis, prognosis and targeted

treatment.
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mTOR; A KEY TRANSDUCER OF HYPOXIC
SIGNALING 

Weimin Li, Edouard J. Battegay and Rok Humar

University Hospital Basel, Department of Research,

Laboraory of Vascular Biology, Hebelstrasse 20, CH-4031

Basel, Switzerland

The acquisition of a functional blood supply is rate-limiting

for the ability of a tumor to grow beyond a certain size and

to metastasize to other sites. Hypoxia and the transcription

factor, HIF-1 (hypoxia inducible factor-1), are the major

triggers for the growth of new blood vessels in malignant

tumors. 

Previously, we have shown that hypoxia activates

signaling via the mammalian target of rapamycin (mTOR)

and thereby increases endothelial proliferation and

angiogenesis. Here, we present further molecular evidence

that mTOR is a key transducer element of hypoxic

signaling. Upon hypoxia, HIF-1· is stabilized, translocated

and accumulated in nuclei. We defined two signaling

pathways that facilitate HIF-1· nuclear accumulation under

hypoxic and normoxic conditions, respectively, in aortic

endothelial cells. Inhibition of mTOR signaling by

rapamycin reduced HIF-1· nuclear levels under hypoxia,

PDGF-stimulation alone or the combination of the two

stimuli. Only under normoxia, MEK1,2-inhibition markedly

reduced nuclear HIF-1· protein induced by PDGF-BB and

also reduced vascular proliferation with no effect under

hypoxia. Inhibitors of p38 and JNK did not abrogate HIF-

1· induction. Neither hypoxia nor rapamycin affects HIF-

1· mRNA levels. Rapamycin-mediated inhibition of HIF-

1· nuclear accumulation could be rescued by epoxomicin, a

selective proteasome inhibitor. Increased vascular cell

proliferation under hypoxia was dependent on mTOR

function. The hypoxic response was increased in mTOR-

overexpressing cells. Furthermore, in cells overexpressing

mTOR, but lacking HIF-1·, proliferation in response to

hypoxia was also increased (up to 400% compared to wild-

type). This suggests that mTOR acts upstream and in a

HIF-1·-independent way to transduce hypoxic signals into

proliferation. We found that mTOR protein levels do not

increase under conditions of hypoxia. However, mTOR was

rapidly hyper-phosphorylated (Ser2448) under hypoxia and

translocated into nuclei, a process sensitive to rapamycin.

In contrast to mTOR hyper-phosphorylation, hypoxia led

to hypo-phosphorylation of p70S6K and 4E-BP, two

translational regulators and downstream effectors of

mTOR. 

These results suggest that hypoxia activates mTOR by

phosphorylation upstream of HIF-1·. Active mTOR is

translocated in nuclei and 1) prevents degradation of HIF-

1· by interfering with the proteasomal degradation

machinery. 2) Hypoxically-activated mTOR can increase cell

proliferation also in a HIF-1·-independent way. 

Thus, mTOR is a key integrator and transducer of

hypoxic signals that interacts with, but also acts

independently of, HIF-1·. Therefeore, targeting mTOR and

its effector HIF-1· has potential clinical implications in

tumor growth and metastasis.
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TRANSARTERIAL CHEMBOLIZATION FOR
HEPATOCELLULAR CARCINOMA IN LIVER
DAMAGE

Siu-Wan Hung1,3, Jen-I Hwang1, Yung-Jen Ho2,3, Tsai-

Chung Li3 and Cheng-Chieh Lin2,3

1Department of Radiology, Taichung Veterans General

Hospital, Taiwan; 2Department of Radiology, China

Medical University Hospital, Taiwan; 3China Medical

University, Taiwan, R.O.C.

Increasing the embolization dosage may increase the anti-

tumor effect against Hepatocellular Hepatoma (HCC) but,

at the same time, may cause increased liver damage.

Purpose: To develop a safety, model for Trans-arterial

chemo-embolization (TACE) of HCC. Materials and
Methods: A total of 119 patients with unresectable HCCs

(size=6.56±4.67 cm), undergoing TACE, were studied

prospectively. The Indocyanine green retention rate in 15

minutes (ICG-R15) was used to measure the pre- and post-

TACE liver function. The liver damage caused by TACE

was evaluated. The independent variables included age,

gender, case-mix factors, clinical data (ICG-R15 before and

after TACE, ·FP, etc.) and embolization factors

(Epirubicin, Lipiodol and gelfoam). The relationships

between clinical and other variables were examined using

the Pearson correlation. Those variables that were not

normally distributed were rearranged. Univariate and

multivariate analyses were used to select the vital factors. A

final model of logistic regression was built and the ROC

curve was calculated for liver damage by TACE. Result:
Ninety-three Child A’s patients and 26 Child B/C’s patients

formed the study group. The ICG-R15 in between the pre-

and post-TACE was highly correlated (0.89, p<0.001). The

pre-TACE ICG-R15 (p<0.0001, CI: 1.28, 2.08), the

prothrombin time (p=0.008, CI: 1.41, 9.42) and the Lipiodol

dosage (p=0.048, CI: 1.00, 1.25) were significant in the

model. The final formula was: The post-TACE ICG-

R15>30%=0.49 *[pre-TACE ICG-R15] + 1.29

*[Prothrombin time] + 0.11 *[Lipiodol dosage] -32.36.

Conclusion: Liver damage by TACE is not related to the

gender or age, but it is mostly correlated to the prothrombin

time and the amount of Lipiodol used for TACE.
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IMMUNOHISTOCHEMICAL EVALUATION OF
GROWTH HORMONE RECEPTOR IN BENIGN
HUMAN PROSTATIC HYPERPLASIA AND IN
PROSTATE CARCINOMA

Sawsan R. Hussain1 and David T. Lincoln2
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Although benign prostatic hyperplasia (BPH) is the most

common neoplastic disease in the male population over 40

years of age and carcinoma of the prostate is the second most

frequent cause of male death in the Western World, our

knowledge of the mechanisms initiating and regulating

prostatic tumour cell growth and mesenchymal-epithelial

interaction during the development of this tumour is still

limited and available information concerning potential trophic

agents is incomplete. Androgens are involved in the growth

and functions of the prostate gland and, since it has been

shown that growth of prostate cancer is androgen-dependent,

the most conservative treatment for advanced prostate cancer

has been androgen withdrawal. This hormonal therapy,

however, can only provide a temporary remission, as most

patients with advanced prostatic carcinoma will show a relapse

after 18-36 months. In addition to receptors for steroid

hormone, insulin-like growth factor-I (IGF-I) has been shown

to exert regulatory functions in the normal prostate. Recent

evidence indicates that especially growth hormone (GH) may

play an important role in tumour cell growth. Somatostatin

analogues have been found to retard the growth of

experimental prostatic carcinomas. This study further

investigated the expression and distribution of growth

hormone receptor (GH-receptor) in human benign prostatic

hyperplasia (n=20) and in prostatic carcinomas (n=62), using

immunohistochemical assays with a well characterized

monoclonal antibody reactive against the human GH-

receptor, obtained by hybridoma technology from Balb/c mice

immunized with purified rat GH-receptor. Tumours,

consisting of grade 1 (n=8), grade 2 (n=10), grade 3a (n=7),

3b (n=8), 3c (n=8), grade 4a (n=8), grade 5a (n=7), 5 b

(n=6), were classified according to the grading system

developed by Gleason and based on the degree of glandular

differentiation and the growth pattern of the tumour in

relation to the stroma, as evaluated on low-power

examination. Results from this investigation confirm the

presence of specific receptors for growth hormone in prostatic

tissue from patients affected by benign prostatic hyperplasia

and carcinoma. The immunoreactivity shown in subcellular

localization of the receptor in cell membranes was

predominantly cytoplasmic, although in some cases of the

tumour cells nuclei were also reactive. In hyperplastic

prostates, the GH-receptor was localized throughout the

epithelium of the tumour acini. Of the BHP investigated, 40%

were weakly reactive with mAb 263. In prostatic carcinomas,

regular distinct expression of growth hormone receptors was

observed in the epithelium of the small, atypically formed

glands in irregular arrangement. Heterogeneity of

immunoreactivity was present with a variable range of positive

cells. Of the 62 cases of adenocarcinomas studied, 77% were

moderately to strongly positive. In foci within higher Gleason

grade cancers and correlating with prostate specific antigen

(PSA) intensity, the relative proportion of positive cells and

intensity of immunoreactivity was generally increased in

higher grade carcinomas, compared to lower grade

adenocarcinomas and BHP. Contrasting hyperplastic prostates

and prostatic carcinomas, GH-receptor synthesis was not

observed in normal prostatic epithelial cells. Control sections

preincubated with preimmune mouse serum instead of the

antibody mAb 263 revealed no signal. Preincubation with

recombinant GH in a concentration of 5 Ìg/ml PBS strongly

reduced the signal in the epithelial cells of the tumour acini.

In conclusion, the function as well as the mode of action of

GH-receptors in prostatic tissue are still unknown. The

demonstrated presence of GH-receptor in human prostatic

hyperplasia and carcinoma strongly supports the concept that

human growth hormone, known to increase mRNA levels of

androgen receptor, IGF-I and IGF-I receptor in immature

prostate, reacts on prostate target tissue to facilitate cellular

proliferation. Our results are consistent with the hypothesis

that GH acts locally to generate IGF-I, which then acts as

mitogenic factor for these cells. Whether these effects of GH

on prostatic tissue are mediated by a direct action of the

hormone at the GH-receptor in an autocrine mechanism

regulating tumour cell growth, or by insulin-like growth factor,

remains to be investigated.
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CYTOGENETIC EFFECTS OF 7-OXIDIZED
STEROIDAL ESTERS OF NITROGEN MUSTARDS

D. Mourelatos1, E. Mioglou1, Z. Iakovidou1, A.

Koutsourea2, M. Fousteris2, E. Arsenou2 and S.

Nikolaropoulos2

1Laboratory of Biology and Genetics, Medical School,

Aristotle University, 54124 Thessaloniki;
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The effect of modified steroids esterified with an alkylating

agent, on chromosome damage and on cell kinetics in cultured

human lymphocytes, was studied. Sister Chromatid Exchanges

(SCEs) were used as one of the methods to evaluate

chemotherapeutic efficiency in vitro (human lymphocyte
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cultures) and in vivo (P388, L1210 and Ehrlich tumour cells).

Previous studies have shown positive relationships between

cytogenetic and antineoplastic observations in experimental

tumours in either ascitic or solid form. Seven newly

synthesized 7-keto steroidal esters were compared, on a molar

basis, in terms of their ability to induce SCEs and cell division

delays. The 7-oxidized esteric derivatives of 5-pregnene with

four different nitrogen mustards, (EA79, EA80, EA82 and

EA124), induced statistically significant enhancement of SCEs

and of cell division delays. Surprisingly, the esteric derivatives

of the 7-oxidized cholestene (EA97, EA98, EA99) proved

almost inactive as inducers of cytogenetic damage, in contrast

to the corresponding compounds of cholestene, which were

modified at the B-ring towards a lactam. [Mut Res 535(2003)

79-86].The presence of the conjugate 7-ketone at several

(modified or non-modified) ¢5 steroidal skeletons has been

proposed that confers potent antileukemic activity to these

esters, but with the cholestene derivatives it seems that this is

not true. The existence of the B-lactamic ring, reinstates the

antileukemic activity, but the potency is rather low. The

potency of the 7-oxidized ¢5-pregnene derivatives as inducers

of cytogenetic damage correlated well with the corresponding

7-oxidized ¢5-androstene derivatives, which seems to indicate

that the existence of an electronically rich group (C=O or -

NHCO-) at the D steroidal ring is an essential requirement.

Further experimentation is needed in order to establish this

observation, concerning the structure-activity relationships of

these compounds. In the group of 7 substances a correlation

was observed between the magnitude of the SCE response

and the depression in proliferation rate indices (r=-0.71,

t=3.64 and p<0.01).

227
ALTERATIONS AT CHROMOSOME 3 AND CANCER
PATHOGENESIS

Sigurdur Ingvarsson1, Thorgunnur E. Petursdottir2 and

Stefan Imreh3
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Several genes involved in tumour pathogenesis are located

on the short arm of chromosome 3, including: VHL

(angiogenesis), RIITGFB (antigrowth control), CATNB

(cell adhesion and transcriptional control), MLH1

(mismatch repair), HYAL1 (stromal interaction, invasion

and metastasis) and FHIT (apoptosis). The presence of

TSGs on 3p is supported by hemi- and homozygous

deletions in various tumorigenic cell lines and carcinoma

tissues. Chromosome regions of special interest have been

defined by elimination in microcell hybrids parallel to

increased tumourigenicity in SCID mice. We have

previously shown that alterations at the chromosome 3p

region are associated with tumour progression, patient

survival and BRCA2 germline mutations.

Since the C3CER1 (chromosome 3 common eliminated

region 1) is eliminated in an inter- and intraspecies system

and in two different tumour types (mouse fibrosarcoma and

human RCC), we hypothesize that the importance of

C3CER1 at 3p21.3 transgresses tissue specificity. We

addressed the question of whether the C3CER1 region is

preferentially lost in human tumours and whether the

fragile nature of FRA3B induces terminal deletions. We

analysed 576 human solid tumours from 10 different tissues

and compared the C3CER1 deletion frequency to two

other regions on 3p, i.e. the FHIT/FRA3B region and

VHL. Our data indicated that deletions at the C3CER1

region are more frequent (83%) than at either the FHIT

(43%) or the VHL (73%). Deletions at C3CER1 were

widespread in all tumour types investigated, indicating that

they transgress tissue specificity. Still, it can not be

excluded that certain deletions may be characteristic of a

specific tumour type. The proportion of tumours with

deletions at C3CER1 was high in all tumour types

investigated, ranging from 70-94%, except for the soft

tissue sarcomas (40%). Furthermore, we demonstrated that

only 13% of tumours had lost all informative 3p markers,

indicating that interstitial deletions prevail.

We hypothesize that our results reflect a synergism of TSG

loss at the chromosome 3p region in relation to the biological

behaviour of tumour cells and tumour pathogenesis.

228
THROMBOSPONDIN EXPRESSION IN BREAST
CANCER: THE PROGNOSTIC SIGNIFICANCE AND
ITS ASSOCIATION WITH P53 ALTERATIONS,
TUMOR ANGIOGENESIS AND EXTRACELLULAR
MATRIX COMPONENTS

Elli Ioachim

Department of Pathology, Medical School, University of

Ioannina, Ioannina, Greece

Thrombospondin-1 (TSP) is a 430-kd glycoprotein of the
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extracellular matrix, known to be a potent inhibitor of

angiogenesis, both in vitro and in vivo. It has been shown that

TSP expression is enhanced by the product of the p53 gene.

In the current study, the immunohistochemical expression of

TSP in tumor cells and in the tumor stroma was studied in 124

breast carcinomas, in correlation with conventional

clinicopathological parameters to clarify its prognostic

significance in this type of tumor. The possible relationship of

TSP with hormone receptors content, p53 protein expression,

microvessel count, VEGF expression, p53 expression, as well

as with the expression of the extracellular matrix components

(tenascin fibronectin, laminin, collagen type IV and syndecan-

1), was also estimated to explore its implication in tumor

stroma remodeling and angiogenesis. TSP was detected in

perivascular tissue, at the epithelial-stromal junction, in the

stroma and in the tumor cells. High TSP expression levels,

were observed in 9.7%, moderate in 17.7% and mild in 10.5%,

while 62.1% of the cases were negative for TSP expression in

tumor cells. The survival analysis showed an increased risk of

recurrence associated with low TSP tumor cells expression.

High TSP expression was observed in 3.2%, moderate in 3.3%

and mild in 27.4%, while 63.6% of the cases showed absence

of TSP stromal expression. This expression was higher in

invasive lobular breast cancer and inversely correlated with

the lymph node involvement and the ER content. Stromal

TSP expression was also positively correlated with the

extracellular matrix components, tenascin, fibronectin,

collagen type IV, laminin, and syndecan-1. The relationship

of TSP expression with tumor angiogenesis and p53 protein

expression was not significant. Conclusion: Our data suggest

that TSP might not be a direct anti-angiogenic factor, but the

tumor TSP expression could be considered as a prognostic

indicator of breast cancer patients concerning risk of

recurrence. In addition, the implication of stromal TSP

expression in the remodeling of breast cancer tissue through

the interaction with other extracellular matrix components

probably influences the tumor progression.

229
SENSITIVITY OF UNDIFFERENTIATED, HIGH-TCR-
DENSITY CD8+ CELLS TO A SINGLE METHYLENE
GROUP APPENDED TO TUMOR ANTIGEN
DETERMINES THEIR DIFFERENTIATION OR
DEATH

Kouichiro Kawano1, Clay L. Efferson1, George E.

Peoples4, Naotake Tsuda1, James L. Murray3 and

Constantin G. Ioannides1,4

Departments of 1Gynecologic Oncology,
2Bioimmunotherapy and 3Immunology, The University of

Texas M.D. Anderson Cancer Center, Houston, Texas

77030, and 4 Walter Reed Army Medical Center,

Washington, DC, U.S.A.

CD8+ cells expressing high numbers of TCR per cell (TCRhi)

are considered important mediators of anti-tumor effects. This

is because the high density of TCR is expected to enhance the

functional avidity of CTL bearing low-affinity TCR for self-

tumor Ag.To understand the relationship between TCR density

and Ag affinity for TCR in the outcome of stimulation with Ag

and differentiation of CTLs recognizing tumor/self-Ag, we

analyzed perforin induction in ovarian tumor–associated

lymphocytes in response to the smallest possible changes in the

atomic forces of interaction between Ag and TCR. We found

that stimulating undifferentiated, apoptosis-resistant CD8+ cells

expressing high levels of E75-TCR (TCRhi) with variants of the

CTL epitope E75 [HER-2(369-377)] induced their stepwise

differentiation, first to IFN-Á+ Perf– and then to TCRhi IFN-Á+

Perf+ cells. The variant G4.2, in which two CH2 groups were

appended to E75 at the Gly4 position, led to the greatest

expansion of TCRhi cells. 

Blocking CD122 and caspase-9 activation at Ag stimulation

also enhanced the generation of TCRhi Perfhi cells. Deletion

of TCRmed Perf+ cells by G4.2 was mediated by activation of

caspase-8, demonstrating that TCR density dictated the

pathway of death activated by stimulation with the same

agonist. We conclude that expansion and differentiation of

TCRhi Perf+ CTL of high functional avidity for tumor/self-Ag

required an agonist of optimal CH2 side chain length, which in

this study was equal to two CH2 groups ; side chains one CH2

shorter or longer than optimal were either less stimulatory or

induced death of TCRhi Perf+ cells. These results indicate that

differentiation of TCRhi CD8+ cells recognizing human tumor

Ag can be finely tuned by synthetic amino acids, whose side

chains induce small increments in the affinity of the Ag for

TCR below the affinity which induce apoptosis. 

230
CRD-BP/IMP1 EXPRESSION AND ITS PROGNOSTIC
POTENTIAL IN COLORECTAL CARCINOMAS

Stavros Milatos1, Euthymios Dimitriadis1, Georgia Bardi1,

Sverre Heim2, Bertil Johansson3, Nikos Pandis1, Theoni

Trangas1 and Panayotis Ioannidis1

1Department of Genetics, "G Papanikolaou" Research

Center, "Saint Savvas" Oncological Hospital of

Athens,171Alexandras Ave., Athens 11522, Greece;
2Department of Genetics, The Norwegian Radium Hospital

and Institute for Cancer Research, Oslo, Norway;
3Department of Clinical Genetics, Lund University

Hospital, Lund, Sweden

Despite extensive knowledge concerning the cellular and

molecular events underlying colorectal tumorigenesis, valuable

prognostic factors to distinguish patients who may benefit from

adjuvant treatment after surgery, especially among those with

cancers of early or intermediate stage, are still urgently needed.
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CRD-BP/IMP1 belongs to a small family of RNA-binding

proteins whose members appear to be involved in the

localization, stability and/or translational control of their

RNA targets. Normally, CRD-BP/IMP-1 is expressed only

during fetal life. However, the de novo activation of CRD-

BP/IMP1 is encountered in a high percentage of tumor

specimens from different types of human malignancies and,

furthermore, transgenic mice exhibiting targeted expression

of CRD-BP/IMP-1 in adult mammary tissue develop tumors,

implying that the activation of CRD-BP/IMP-1 in adult

tissue may be causally related to the onset or progression of

tumorigenesis. Few CRD-BP/IMP-1 targets have so far been

identified, among which c-myc, IGF-II mRNAs and the H19
RNA are aberrantly expressed in cancer. 

We investigated CRD-BP/IMP1 expression in 83

cytogenetically characterized colorectal carcinomas (CRC),

and 59% of the specimens were found positive. Statistically

significant associations were observed between CRD-BP/IMP1

expression and tumour metastasis or recurrence (p=0.026) and

between loss of chromosomes 4 (p=0.005) and 18 (p=0.046).

At a follow-up of 88 months, a statistically significant reduced

survival of CRD-BP/IMP1-positive patients was observed

(p=0.0276). When considering clinicopathological variables

and cytogenetic findings, the unfavourable prognosis of CRD-

BP/IMP1 expression was found to be significant for patients

with tumours size <5cm (p=0.0046), tumours left of the

splenic flexure (p=0.006), tumours of the distal colon

(p=0.0446) and those with complex karyotypes (p=0.0143).

Moreover: i) None of the twelve Duke’s B CRD-BP/IMP1-

negative patients developed metastasis or recurrence

compared to seven out of twenty-one positive patients

(p=0.020). ii) None of the six CRD-BP/IMP1-negative patients

with distal colon carcinomas developed metastasis or

recurrence compared to six out of fourteen positive patients

(p=0.044). None of the nine negative patients presenting

tumours with marked lymphocytic infiltration compared to ten

out of nineteen positive patients (p=0.007) developed

metastasis or recurrence. These findings indicate that, at least

in certain subsets of CRC, the expression of CRD-BP/IMP1 is

associated with more aggressive tumour behaviour. Therefore,

individual patient screening for CRD-BP/IMP1 expression may

prove useful for the clinical handling of patients with this

disease, especially those without lymph node metastasis. 

231
DETECTION OF GROWTH HORMONE RECEPTORS
IN OSTEOSARCOMA

N. Demertzis1, M. Ioannou1, A.G. Stamatoukou1, S.

Kottakis1 and I. Iakowidou2

1Department of Orthopaedic Surgery and
2Pathological Laboratory, Metaxa, Cancer Hospital,

Pireus, Greece

The detection of growth hormone receptors in osteosarcoma

patients could be of significant clinical value. Such a

laboratory achievement could contribute to improving the

existing therapeutic protocols and consequently prognosis.

Eight patients with osteosarcoma, who were treated in our

hospital over a period of five years, were studied. All patients

were diagnosed by histological examination in the hospital’s

pathological laboratory. In our study, we aimed to detect

growth hormone receptors in the osteosarcoma specimens

using labelled somatostatin. Several biological characteristics

of osteosarcoma were also studied, such as local metastasis,

percentage of tumor necrosis, stage and grading of the tumor.

The above characteristics were recorded and correlated with

the presence of growth hormone receptors. 

232
ANALYSIS OF L-MYC GENE POLYMORPHISM IN
BREAST, GASTRIC, LUNG AND THYROID CANCER

Turgay Isbir

Institute for Experimental Medical Research, Department

of Molecular Medicine, Istanbul University, Turkey

We examined patients with lung, breast, gastric and thyroid

cancer to determine whether genetic variations in the L-myc

gene were associated with higher susceptibility to the

aforementioned diseases. Polymerase chain reaction (PCR),

restriction fragment length polymorphism (RFLP) and agarose

gel electrophoresis techniques were used to determine the L-

myc genotypes in patient and control groups. The results were

evaluated using SPSS 7.5 statistical software. These studies in

Turkish lung cancer patients demonstrated that the L-myc

gene polymorphism is not associated with smoking status,

cancer susceptibility or prognosis and, especially, increased risk

of metastasis either to the lymph nodes or to other organs. We

found no significant difference both in the distribution of the

LL, LS and SS genotypes and in the allelic frequencies

between the patient group and the control group. Age, sex, size

and histological type of tumours showed no significant

association with the L-myc genotype. However, a higher

frequency of L-myc S-allele in the epidermoid carcinomas

compared to other histological groups was found, although this

difference was not statistically significant. 

In our group of gastric cancer patients, there was a

significant difference in the distribution of both L-myc

genotypes (p=0.004) and allele frequencies (p=0.005)

between patients with gastric cancer and control groups. 

In patients with breast cancer, the frequency of the S-

allele was significantly higher in breast cancer patients than

in normal individuals (p<0.01). No correlation was observed

between the presence of the L-myc S-allele and several

parameters in the history of each patient or the

characteristics of the tumor. 
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We also studied 138 patients of whom 47 had multi-

nodular goiter, 13 follicular cancer, 69 papiller cancer

against a control group of 109 healthy individuals. We found

no significant difference in the distribution of the LL, LS

and SS genotypes among these groups. However, the

frequency of the S allele was significantly higher in follicular

thyroid cancer patients than in patients with multinodular

goiter (p=0.04).

Testing several genetic polymorphisms simultaneously

has the potential for identifying individuals with an

extremely high risk of developing cancer. This has profound

implications for prevention since such high-risk individuals

may be screened intensively, as well as potentially treated

with several preventive approaches.

233
THERAPY OF ADVANCED/METASTASISED
PANCREATIC CANCER – ACTUAL STATE AND
PERSPECTIVES

J.R. Izbicki

Chirurgische Universitätsktinik, Universitätskrankehaus
Hamburg, Germany

Advanced disease defined as vascular invasion or invasion

into adjacent organs in pancreatic ductal adenocarcinoma

still remains a major diagnostic and therapeutic challenge.

In most cases, only exploratory laparotomy will ultimately

ensure surgical resectibility. A physician is ill-advised to

make any decision regarding palliation relying on CT-scan,

MRI, ultrasonography or angiography, since vascular

invasion is difficult to diagnose because of peritumoral

pancreatitis mimicking vascular invasion. Only in the

instance of complete vascular encasement of the superior

mesenteric artery or celiac trunk is a laparotomy

unnecessary. If a T3 lesion is present, the patient will

benefit to a great extent from R0 surgical resection, even if

this includes en-bloc resection of the transverse colon, or the

portal vein, which can be reconstructed without vascular

grafting in most instances.

In the instance of distant metastases, there is only hope

for palliation. If liver metastases are known preoperatively,

palliation should include endoscopic common bile duct

stenting in the presence of icterus or endoscopic duodenal

stenting resp. percutaneous endoscopic gastrostomy. If

metastases are found during exploratory laparotomy,

surgical palliation should be considered (bilio-digestive

anastomosis or gastro-enterostomy), since these procedures

do not lead to a significantly longer hospital stay and are not

associated with significant morbidity or mortality.

Pain control can be ensured using morphine analogs, CT-

guided sympathectomy or thoracoscopic sympathectomy.

Currently, there is no answer as to which option offers the

best pain control and quality of life. There is an ongoing

debate on palliative Whipple’s procedure even in the

instance of liver metastases, since it is associated with

limited mortality (well below 5% in centers) and ensures

excellent pain control. This question should be answered in

a multicenter randomised trial, otherwise palliative

Whipple’s operation is still considered experimental, since

it is not likely to significantly prolong survival.

In the instance or neuroendocrine carcinoma of the

pancreas (foregut NET), surgical resection should be

considered even in the presence of liver metastases, which

can be resected simultaneaously (cherry-picking), since this

regimen definitely prolongs survival.

234
ENHANCEMENT OF MYELOID LEUKEMIA CELL
DIFFERENTIATION BY PLANT POLYPHENOLS IS
ASSOCIATED WITH AUGMENTED EXPRESSION OF
NUCLEAR RECEPTORS FOR RETINOIDS AND
VITAMIN D3

Eugene Izumchenko, Michael Steiner, Yoav Sharoni,

Joseph Levy and Michael Danilenko

Department of Clinical Biochemistry, Faculty of Health

Sciences, Ben-Gurion University of the Negev, Beer-

Sheva, Israel.

All-trans retinoic acid (ATRA) and 1·,25-dihydroxyvitamin

D3 (1,25D3) are powerful differentiation agents, which have

potential in treatment of myeloid leukemias. However, these

agents have marked toxicity at therapeutic doses. Recently,

we have shown that different plant polyphenols enhance the

differentiating and anti-proliferative effects of low non-toxic

concentrations of ATRA and 1,25D3 in HL60 and U937

myeloid leukemia cells. In this study, we show that carnosic

acid, carnosol, rosmarinic acid, silibinin and curcumin

similarly inhibited proliferation of various myeloid leukemia

cell types. All these polyphenols, except rosmarinic acid,

were capable of potentiating the ATRA- and 1,25D3-

induced cell differentiation and growth inhibition in a cell

type- and agent-dependent manner. To investigate whether

this potentiation is related to the changes in the cellular

content of nuclear receptors for retinoids and 1,25D3, we

analyzed the levels of retinoic acid receptors (RAR· and

RAR‚), retinoid X receptor (RXR) and vitamin D receptor

(VDR). In the APL cell line (NB4) bearing a characteristic

t(15;17) chromosomal translocation, the levels of the

abnormal retinoid receptor (PML-RARa chimeric protein)

were also measured. When added alone, the polyphenols,

which strongly potentiated differentiation, significantly

increased the levels of RAR·, RAR‚ and VDR. This effect

was further augmented by the addition of differentiation

inducers. In the NB4 cell line, combinations of carnosic acid

ANTICANCER RESEARCH 24: 3393-3698 (2004)

3524



and ATRA considerably reduced the levels of PML-RAR·

protein, which is known to suppress the normal RAR·

function. This effect was associated with a dramatic

elevation of RAR‚ content and reorganization

(normalization) of nuclear bodies. Importantly, the anti-

cancer effects of the polyphenol-inducer combinations

tested in ex vivo leukemic cells derived from patients with

acute myeloid leukemia were similar to those obtained in

leukemic cell lines. Collectively, our data demonstrate

correlation between the differentiation-enhancing activity of

polyphenols and their ability to increase RAR and VDR

levels. These results may suggest novel protocols of

differentiation therapy of myeloid leukemia. 

235
SUPPRESSION OF ANDROGEN RECEPTOR
EXPRESSION BY CURCUMIN-RELATED
ANALOGUE, DIBENZOYLMETHANE, AS 
A THERAPEUTIC OBJECTIVE IN HORMONE
REFRACTORY PROSTATE CANCER 

Kimberly M. Jackson1, Monica C. Frazier2 and Wayne B.

Harris3

1Chemistry Department, Spelman College, Atlanta, GA;
2CBR/RCMI and Tuskegee University Center for Cancer

Research, Tuskegee University, Tuskegee, AL; 3Winship

Cancer Institute, Emory University School of Medicine,

Atlanta, GA, U.S.A.

The androgen receptor (AR) plays an important role in the

development and progression of prostate cancer. Functional

androgen receptor expression persists in most cases of

hormone-refractory prostate cancer. Current evidence

supports the hypothesis that activation of the AR by

alternative ligands (ligand-independent activation) is an

important mechanism of progression from hormone-

responsive to hormone-refractory prostate cancer. Although

hormonal therapy is commonly used as the initial treatment

for metastatic prostate cancer, it does not prevent ligand-

independent activation of the androgen receptor. In order

to combat the progression of this disease, one needs to

identify new chemotherapeutic agents with novel

mechanisms of action. In this study, we attempt to clarify

the molecular mechanism by which dibenzoylmethane

(DBM), a minor ‚-diketone constituent of licorice and

sunscreens, inhibits the growth of androgen-responsive

LNCaP prostate cancer cells and down-regulates expression

of the AR. Previous studies showed that DBM could inhibit

cell proliferation in LNCaP cells by arresting the cell cycle

at the G1-phase without causing cell death. Western blot

analysis and RT-PCR/Northern blot analysis showed a

reduction in AR protein and mRNA expression by DBM in

a dose-dependent manner. Furthermore, stable

transfections of an androgen-independent human prostate

cancer cell line, which lacks a functional AR and was

transfected with a full-length human AR cDNA sequence,

showed that DBM down-regulated AR protein levels. DBM

also inhibited the secretion of the androgen-regulated

tumor marker, prostate specific antigen (PSA). Further, the

relative binding affinity of DBM to AR was lower than that

of the synthetic androgen R1881 (methyltrienolone),

suggesting that DBM must suppress AR expression

independently of an AR-DBM bound interaction. These

data providing new insights into how DBM regulates AR

function and cell growth as well as providing promising

evidence as a chemotherapeutic agent for prostate cancer

through suppressing the function of the androgen receptor.

236
EFFECTS OF ENA-ACTIMINERAL RESOURCES ON
THE RESTORATION OF BONE MASS AND BONE
QUALITY IN OVARIECTOMIZED RATS

Sun-Hee Do1, Hwa-Sung Yong2, Won-Il Jeong1, Da-Hee

Jeong1 and Kyu-Shik Jeong1

1Department of Veterinary Pathology, College of

Veterinary Medicine, Kyungpook National University,

Daegu 702-701; 2Jinju Bio Food, Jinju 660-931, South

Korea

The aim was to evaluate the effect of ENA-actimineral

resources (ENA) on restoring the bone mass and bone

quality in ovariectomized rats. Three-month-old Wistar

rats were divided randomly into 4 groups: ovariectomized

(OVX) (Vehicle control), OVX plus 0.5% ENA (0.5%

ENA), OVX plus 5% ENA (5% ENA) and OVX plus 10%

ENA (10% ENA). Treatment was initiated from the day

after operation and continued for 7 weeks or 12 weeks.

Bone morphology and serum biomarkers were analyzed.

The data showed that the trabecular bone mass in the

ENA-treated group appeared thicker compared with the

control group. The connectivity between trabecula was

increased and the structure ordered. The adipocyte of

bone marrow decreased in the ENA-treated groups

compared with the control group. These effects were

remarkably dose-dependent and, moreover, bone mass

reached a normal level. The data of pyridinoline, which is

a type of collagen - cross-linking molecule, demonstrated

that ENA treatment significantly (p<0.01) decreased bone

resorption activity. The activity of serum estradiol

increased significantly (p<0.05). In addition, the increase

of serum osteocalcin and serum pyridinoline levels caused

by ovariectomy were all significantly suppressed by ENA.

These results suggest that treatment of ovariectomized rats

with ENA can not only inhibit bone resorption, but also

improve the bone structure.
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HYPOXIA-MEDIATED TGF-‚ AND
METABOLOTROPIC GLUTAMATE RECEPTOR 2/3
PLAY A CRITICAL ROLE DURING THE FIBROSIS
AND CIRRHOSIS OF RAT LIVER 

Won-Il Jeong, Hae-Sun Yun, Sun-Hee Do, Da-Hee Jeong,

Tae-Hwan Kim and Kyu-Shik Jeong

Department of Pathology, College of Veterinary Medicine,

Kyungpook National University, Daegu 702-701, South Korea

The TGF-‚1 level increases in cirrhosis, although there is no

increase of MFBs, the chief producing cell of TGF-‚1. We

examined the expression of TGF-‚1, phosphorylated-Smad2/3

(p-Smad2/3) of the TGF-‚ immediate downstream signaling

system and hypoxic status during hepatic fibrogenesis induced

by carbon tetrachloride. TGF-‚1 was mainly produced by

hypoxic hepatocytes at cirrhosis although myofibroblasts and

macrophages producing TGF-‚1 were decreased. Moreover,

distribution of p-Smad2/3 in hepatocytes was consistent with

those of hypoxic hepatocytes regardless of myofibroblasts.

TGF-‚1 expression in hepatocytes may be associated with

hypoxia. Based on proteomic analysis, up-regulated protein

spots determined in this study perfectly matched masses

identified by mass spectrometry. Eleven spots on 2-D gels

derived from fibrotic liver perfectly matched masses identified

by mass spectrometry. Among these proteins, four proteins

well corresponded to metabolotropic glutamate receptor 3,

oxidoreductase Erp57, calcium/calmodulin-dependent protein

kinase 1, thioredoxin peroxidase 1 at week 14. The most

prominent induced protein, metabolotropic glutamate

receptor 2/3, was approximately 10-fold over-expressed

compared with that of the other two groups. In

immunohistochemistry, there were no positive cells for

mGluR2/3 at week 0. However, a number of macrophages

expressing mGluR3 were mainly detected in the fibrous septa

at week 14. We put forward the hypothesis that TGF-‚1 is

mainly produced by myofibroblasts and macrophages at the

early and middle stages of fibrotic processes, but it is

predominantly released by hypoxic hepatocytes in the last

fibrotic stage or cirrhosis. In addition, the up-regulation of

mGluR2/3 during the process of fibrosis and cirrhosis may

play a critical role in processing of hepatic fibrosis and

cirrhosis, which leads to hepatic carcinoma. 

238
MALIGNANT MESOTHELIOMA: A MULTISTEP
MODEL OF TUMORIGENESIS WITH WELL
RECOGNIZED ETIOLOGY

Suresh C. Jhanwar1 and Joseph R. Testa2

1Memorial Sloan-Kettering Cancer Center and 
2Fox Chase Cancer Center, U.S.A.

Malignant mesothelioma (MM) is an aggressive,

mesodermal tumor that arises from serosal cells lining the

pleural, peritoneal, and pericardial cavities. Although some

benign mesothelioma exist, these are extremely rare and are

histologically different tumors. Malignant mesothelioma is

associated with a survival, in most cases, for less than one

year from diagnosis. The primary cause of this malignancy is

exposure to asbestos fibers, however, recent studies suggest

that simian virus 40 (SV40) and genetic factors play a role in

the etiology of this malignancy. Mesothelioma is

characterized by a long latency from the time of asbestos

exposure to clinical diagnosis, implying that multiple

somatic genetic and epigenetic changes are required for the

tumorigenic conversion of a mesothelial cell.

Cytogenetic analysis of MM using banding techniques

has revealed extensive aneuploidy, with preferential

involvement of certain chromosomes such as 1p, 3p, 6q,

9p, 15q and 17. The complexity of the karyotypes observed

at diagnosis suggest evolution of the original clone

associated with progression of the disease; a distinction

between alterations associated with initiation and those

associated with progression of the disease, therefore, is

not easily determined. Molecular analyses have further

identified the smallest region of overlaps (SRO’s) on

these chromosomes, which are located in chromosome

regions 1p22,3p21,6q,9p21-22, and 15q15. Among the

numerical abnormalities, loss of chromosome 22 is the

single most cytogenetic change in MMs. The critically

involved genes located within most of these deleted

regions are currently unknown, except a putative tumor

suppressor gene p16/MTS1/CDKN2 located in

chromosome 9p, the alterations of which are commonly

seen in MM cell lines and, to a lesser extent, in primary

tumors. Another gene neurofibromatosis type 2 (NF2),

located at 22q12, was also altered in 72% of the MM’s

studied. While p53 mutations are rare in MM, functional

inactivation of this gene is a common feature in these

tumors, which may be due to the fact that a great

proportion of mesotheliomas are positive for SV40 DNA

sequences. Furthermore, it has been recently reported

that infection of human mesothelial cells by SV40 leads to

an extremely high rate of malignant transformation, which

is at least 1,000 times higher than that reported for other

tested human cells infected by SV40. Thus, the malignant

mesothelioma serves as an unique example of a

malignancy, the etiology of which involves both

environmental carcinogen as well as a virus. In view of the

fact that the initial clinical presentation of malignant

mesothelioma is localized only to the pleural or peritoneal

cavity, and that there is a lack of any effective treatment

for this lethal disease, gene replacement therapy in MM

becomes an attractive option. Based on the spectrum of

genomic alterations identified in a multistep model of
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tumorigenesis and the results of in vitro studies following

NF-2 gene transfection in MM cell lines, the possible

therapeutic approaches currently being considered for this

malignancy will be the focus of discussion.

239
MOLECULAR MECHANISMS OF TUMOR
METASTASES

David Harter1, Nicholas Gulati1, Raj Murali1 and Meena

Jhanwar-Uniyal1,2

Departments of 1Neurosurgery and 2Pathology, New York

Medical College, Valhalla, NY 10595, U.S.A.

The well-established model of metastasis holds that most

primary tumors have low metastatic potential; however,

rare cells within the primary tumors acquire metastatic

capacity through somatic mutation (Filder: Differentiation

70: 498, 2002). This view was challenged by a recent study

showing that metastasis-prone gene expression is present

in primary tumors of patients and can predict clinical

outcome (Ramaswamy et al: Nat Genet 33: 49, 2003). Loss

or alteration of multiple genes (two or more) may be

necessary for a tumor cell to become invasive and then

metastatic. Metastases of various malignancies have been

shown to be inversely related to the abundance of nm23

protein expression. We show pathways associated with

non-metastatic nm23, and also metastatic tumors to

elucidate possible mechanism involved in metastasis.

Using cDNA microarrays, downstream pathways involved

in nm23-mediated suppression of metastasis has identified

genes and functional pathways associated with nm23-

mediated metastasis. The nm23 gene transfected to

human mammary carcinoma cell line, MDA-MB-435,

revealed that the nm23 gene plays a role in metastasis;

and its mechanism of action of metastasis suppression

may involve down-regulation of genes associated with cell

adhesion, motility (integrins · -2, -8, -9, -L and -V,

collagen type VIII ·1, fibronectin 1, catenin, TGF ‚2,

FGF7, MMP14 and 16, ErbB2), and possibly certain

tumor/metastasis suppressors (2 members of SWI/SNF

related matrix associated proteins 2 and 5 and PTEN). In

addition, cDNA expression array analysis of metastatic

tumors revealed that genes in 6 functional categories,

namely invasion and metastasis, apoptosis and senescence,

signal transduction molecules and transcription factors,

cell cycle and repair, adhesion, and angiogenesis, were

modulated. Cell migration involves dynamic and spatially

regulated changes to the cytoskeleton and cell adhesion,

and the Rho GTPase plays a crucial role in coordinating

the cellular responses required for cell migration.

Furthermore, integrin provides continuous signals to Rho

proteins to promote migration. We found that expression

of Rho GTPase was evidently up-regulated. Inhibition of

Rho or Rho associated GTPase led to inhibition of the

cell migration pathway, which involved NF-Î B. The

identification and characterization of such genes is,

therefore, essential to our understanding of the

progression and metastasis of this disease. 

Supported by DAMD-00-1-0675.

240
EVALUATION OF LIPOSOMAL
RADIOCHEMOTHERAPY FOR 
TREATMENT OF CANCER 

T.J. Jonasdottir1, J. Borrebæk2, Ø.S. Bruland3, G. Salberg2

L. Moe1 and R.H. Larsen2

1Norwegian School of Veterinary Science, Department of

Companion Animal Clinical Sciences, Small Animal

Section, P.O. Box 8146 Dep., N-0033 Oslo;
2Algeta ASA, Kjelsaasveien 172 A, P.O. Box 54 Kjelsaas,

N-0411 Oslo;
3The Norwegian Radium Hospital, Montebello, N-0310

Oslo, Norway

Pegylated liposomes target solid tumours by exploiting the

capillary leakage properties of tumor neovasculature. The

goal of the study was to investigate the distribution and

tumour targeting properties of the alpha-particle emitter
223Ra, encapsulated in doxorubicin-containing-liposomes

(Caelyx®). Materials and Methods: Caelyx® was given before

the injection of liposomal 223Ra to reduce the reticulo-

endothelial-system uptake. A pilot study was conducted to

determine the optimal time interval between the pre-

treatment/treatment. Subsequently, a more extensive

distribution study was performed in normal BalbC mice. In

addition, distribution and tumour uptake were evaluated in a

human osteosarcoma xenograft mice model and in a dog

with spontaneous osteosarcoma. Results: Optimal blood-to-

liver and blood-to-spleen ratios of liposomal radium was

achieved in animals that received pre-treatment with Caelyx®

4 days in advance. Blood clearance was relatively slow, in

mice t1/2 was ~28 h (BalbC mice) and in the dog t1/2 was ~
39 h. In mice, the liver uptake appeared to be relatively low

in contrast to the spleen, where there was a significant

uptake. In the dog, the uptake in both liver and spleen was

moderate. In the xenograft model there was generally a

higher retention of activity in the tumour vs. soft tissue. In

the dog, the 24 h uptake was considerably higher in both

calcified and non-calcified tumor metastases of different

organs, than in normal tissue. Conclusion: Liposomal 223Ra

has a relevant biodistribution and blood clearance for

tumour targeting. More extensive future studies are

supported by the favourable tumour/normal-tissue ratio in

a dog with spontaneous osteosarcoma. 
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ANALYSIS OF HER2/NEU GENE AMPLIFICATION IN
MICRODISSECTED BREAST CANCER SAMPLES

Rishie Seth1, Angelika M. Burger2 and Harriette J. Kahn1

1Department of Anatomic Pathology, Sunnybrook and

Women’s College Health Sciences Centre and Department

of Laboratory Medicine and Pathobiology, University of

Toronto; 
2Molecular and Cellular Biology, Sunnybrook and

Women’s College Health Sciences Centre, Toronto,

Canada

Generally, breast cancer progresses sequentially from atypical

hyperplasia to ductal carcinoma in situ (DCIS) to an invasive

stage, which eventually metastasizes to distant sites. Our

laboratory has been interested in studying the role of

HER2/neu amplification and its correlation with breast

cancer progression. The HER2/neu oncogene has been

reported to be amplified in >20% of sporadic breast

tumours. However, it is not clearly understood at what stage

HER2/neu amplification occurs. In order to investigate

HER2/neu status in different stages of tumour progression,

we chose to utilize the Laser Capture Microdissection (LCM)

system to isolate pure cell populations for gene amplification

analysis. Five-micron formalin-fixed paraffin-embedded tissue

sections from an archival collection at the Sunnybrook and

Women’s College Health Sciences Centre were stained with

hematoxylin and eosin, to visualize cell morphology. The

Pixcell IIe Laser Capture Microdissection System was used

to capture specific tumour cell populations. Tissue samples

corresponding to normal, ductal carcinoma in situ (DCIS),

and invasive ductal carcinoma (IDC) from nine cases were

captured on a plastic film after pulsing the region with laser

light for a duration of six milliseconds, at a power of twenty-

one to thirty-three milliwatts. Genomic DNA was isolated by

a modified proteinase K-phenol extraction method. ‚-globin

was used as a housekeeping gene, and HER2/neu as the

primary oncogene in this study. The control genomic DNA

was obtained from the HER2/neu-positive HT29 tumour cell

line. We performed a serial dilution of control genomic DNA

to determine the lower limit of HER2/neu gene detection.

PCR analysis showed that we were able to detect ‚-globin

gene fragments in all the cases. Normal cells were found to

be negative for HER2/neu amplification, whereas 22% of the

DCIS and IDC cases showed HER2/neu gene amplification,

which is in agreement with reported studies. Our results show

that Laser Capture Microdissection is a powerful technique

for isolating pure populations of cells from paraffin-

embedded tissue sections and that these cells can be used to

prepare DNA, RNA, or protein for molecular applications. 

243
CELL SIGNALING IN DNA DAMAGE-TRIGGERED
APOPTOSIS: CRITICAL LESIONS AND PATHWAYS

Bernd Kaina, Wynand Roos, Margaret Debiak, Gerhard

Fritz, Maja Tomicic, Anamaria Brozovic and Markus

Christmann

Institute of Toxicology, University of Mainz, Obere

Zahlbacher Str. 67, D-55131 Mainz, Germany

Many DNA damaging agents, including most anticancer

drugs, induce cell death by apoptosis. This occurs by

activating death receptors or the endogenous mitochondrial

damage pathway. To identify specific DNA lesions that

provoke apoptosis, we investigated the apoptotic response

in cells exhibiting a defect in various DNA repair pathways

such as alkyltransferase (MGMT), base excision repair

(BER), nucleotide excision repair (NER) and mismatch

repair (MMR). The results show that critical DNA lesions

such as O6-methylguanine (1), misrepaired N-methylation

lesions (2) or pyrimidine dimers (3) trigger apoptosis in

rodent fibroblasts in a DNA replication-dependent manner

by activating the mitochondrial damage pathway. We

propose that DNA double-strand breaks (DSBs) are

common ultimate apoptosis-triggering lesions arising from

primary DNA lesions during DNA replication (4,5). Thus,

DNA replication is a necessary component in DNA

damage-triggered apoptosis, at least in fibroblasts treated

with genotoxins that do not induce DSBs by themselves.

For methylating agents that induce O6-methylguanine, an

additional requirement is MMR which gives rise to DSBs

that trigger Bcl-2 decline, caspase-9/-3 activation and DNA

degradation. In rodent fibroblasts, this occurs

independently of p53 since most of the repair deficient cell

lines studied were mutated for p53. Moreover, p53

knockout mouse fibroblasts are more sensitive to

methylating agents and UV-C light than p53 wt cells,

suggesting that, in this cell system, p53 plays a protective

rather than a pro-apoptotic role (6), probably by its

involvement in DNA repair. However, for human

lymphoblastoid cells (we compared TK6 and WTK1, which

are wt and mutant for p53 respectively) p53 wt was more

sensitive to alkylating agents, indicating that p53

participates in apoptotic signaling in a cell type-specific

fashion. In human peripheral lymphocytes, low doses of

MNNG induce O6-methylguanine-triggered apoptosis only

in stimulated proliferating cells, whereas at high doses

apoptosis is also induced in non-replicating cells,

presumably due to pretoxic N-alkylation lesions. For

ionising radiation no difference in the apoptotic response

between resting and proliferating cells was observed.

MNNG-induced apoptosis was preceded by p53 up-

regulation and was attenuated by treatment with a Fas-R
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neutralising antibody indicating the involvement of the

death receptor system (7). The data support the role of

DSBs as ultimate apoptosis-inducing lesions that trigger

cell type-specifically either the receptor or mitochondrial

damage pathway. DNA damaging agents also activate the

MAP kinase pathway. In HeLa cells that aquired resistance

to cisplatin, JNK and p38 kinase showed sustained up-

regulation (8), suggesting a role also for this early cellular

response pathway in drug resistance and apoptosis.

1 Ochs and Kaina: Cancer Res 60: 5815-5824. 

2 Ochs et al: Cancer Res 62: 1524-1530. 

3 Dunkern and Kaina, Mol Biol Cell 13: 348-361.

4 Lips and Kaina: Carcinogenesis 22: 579-585.

5 Kaina: Biochem Pharmacol 66: 1547-1554.

6 Lackinger and Kaina: Mutation Res 457: 113-123.

7 Roos et al: Oncogene 23: 359-367.

8 Brozovic et al: Int J Cancer, 2004, in press.

244
APOPTOSIS-RELATED GENE EXPRESSION IN
MARROW CELLS FROM APLASTIC ANEMIA
PATIENTS

Theodora Kakagianni, Nikolaos Giannakoulas, Georgia

Chatzi, Marina Karakantza and Nicholas C. Zoumbos

Hematology Division, Patras University Medical School,

Patras, 26500, Greece

Increased apoptosis is a possible pathogenetic mechanism

for the damage of hematopoietic stem cells in aplastic

anemia (AA). However, the regulation of apoptotic

machinery remains unclear. We investigated the parallel

mRNA expression of specific pro-apoptotic and anti-

apoptotic genes in AA patients and controls. We also

examined the presence of apoptosis in the same

populations with flow cytometry (FC) analysis. Bone

marrow was obtained from 11 aplastic anemia patients (6

male, 5 female) of median age 38 years (range 21-77) and

8 healthy volunteers of similar age. Seven AA patients had

active disease (untreated or refractory) and eight patients

had long-term complete or partial hematological

remission after immunosuppressive therapy. Bone marrow

mononuclear cells (BMMNC) from three patients and

CD34+ cells from two patients were examined in active

disease and then in remission. We investigated the

apoptosis-related gene mRNA expression (Fas, FasL,

TRAIL, bcl-xl, bcl-2, bax, caspase 3, caspase 8 and

GAPDH as an internal control) by RT-Multiplex PCR in

BMMNC or via MACS (magnetic cell sorting) selected

CD34+ cells, when possible, from aplastic anemia

patients and controls. Two-or three-color FC analysis was

used for quantitative measurement of the cell surface

expression of Apo-1/Fas receptor in CD34+ cells and

Annexin+/PI- total BMMNC and CD34+ cells. We also

estimated the CFCs and LTC-IC derived CFCs counts

from five AA patients, which were very low, even in the

two patients who were in hematological remission,

compared to controls. Two-color FC analysis revealed a

statistically significant difference in Fas expression on

BMMNC and on CD34+ in active disease patients

compared to controls, whereas in patients in remission

this statistically significant difference remains on CD34+

cells only. CD34+/Annexin+/PI- cells are significantly

increased in both active disease (p=0.02) and in remission

patients (p=0.05), compared to controls. The patients in

remission had a significantly higher proportion of early

apoptotic total BMMNC than the patients with active

disease. The results from patients’ BMMNC and CD34+

cells’ mRNA gene expression are presented in the table.

No mRNA expression of any of the above apoptosis-

related genes was detected in CD34+ cells from normal

controls, whereas their expression in normal total

BMMNC was variable. Apoptosis has been implicated in

the pathogenesis of aplastic anemia. The majority of

CD34+ cells is apoptotic, even in remission patients.

There is a variability of gene expression, especially in

patients’ BMMNC. Apart from Fas mRNA expression in

BMMNC and/or CD34+ cells, which is a characteristic

finding during active disease, TRAIL mRNA expression

was also found in almost all samples. The BMMNC’s

TRAIL mRNA expression remains a constant finding

even in patients in remission. The expression of anti-

apoptotic bcl-xl and/or bcl-2 in BMMNC and CD34+ cells

from patients with active disease seems unable to inhibit

the TRAIL- or Fas-induced apoptosis, pointing to the

possibility that the ratio of pro-apoptotic and anti-

apoptotic signals is of importance. In conjunction with our

in vitro data (Ref: abstract 1293, ASH 2003), along with

Fas, TRAIL expression is importance in the pathogenesis

of AA.

Table. Expression of apoptosis-related genes.

Disease Total Fas FasLCaspTRAILBcl- CaspBax Bcl- GAPDH

status/ of pts 8 xl 3 2

cells

Active/ 5 4 1 1 5 3 2 2 3 5

BMMNC

CR or PR/ 5 1 0 0 3 2 2 2 1 5

BMMNC

Active/ 4 1 0 2 2 1 1 0 0 4

CD34+

CR or 4 1 0 1 1 1 1 0 0 4

PR/ CD34+

Abstracts of the 7th International Conference of Anticancer Research, 25-30 October 2004, Corfu, Greece

3529



245
Ii-KEY/MELANOMA GP100 (46-58) MHC-CLASS-II
EPITOPE PEPTIDE VACCINE PRIMES CD4+ T-
HELPER CELLS IN HLA-DR4 TRANSGENIC MICE

Nikoletta L. Kallinteris, Suzhen Wu, Eric von Hofe and

Minzhen Xu

Antigen Express Inc., 100 Barber Avenue, Worcester, MA

01606, U.S.A.

Many peptide vaccines have been developed for the

activation of cytotoxic T-lymphocytes CTL) to kill cancer

cells. However, such MHC class I peptide vaccines

generally lack dramatic anti-tumor effect in clinical trials.

Co-immunization with MHC class II peptides enhances

CTL potency and provides long-term immunological

memory. A drawback to this approach is that MHC class

II epitopes themselves are not strong immunogens when

administered exogenously. We have discovered and

patented a method to dramatically enhance the potency of

MHC class II peptide vaccines. The mechanism has been

to create a hybrid linking the MHC class II peptide

through a simple chemical linker to an immunoregulatory

segment of the Ii-protein (Ii-Key peptide: LRMK). Such

Ii-Key peptide binds to an allosteric site of MHC class II

molecules and induces a conformational change allowing

more accessible epitope charging.

Applying this technology to a melanoma peptide

vaccine, we found that the Ii-Key/melanoma gp100 (48-56)

MHC class II epitope hybrid enhances significantly the

vaccine response to that epitope in HLA-DR4-IE

transgenic mice. Toward choosing an optimal Ii-Key

vaccine hybrid for clinical trials, a homologous series of

Ii-Key/gp100 (46-58) hybrids was synthesized for testing

the effects of spacer length between Ii-Key and gp100 (46-

58) epitope on the enhancement of gp100 (46-58)-specific

CD4+ T lymphocyte activation. The most active hybrid in

both ELISPOT assays with either bulk or purified CD4+

T cells was the one with the linking group between the Ii-

Key moiety and the p1 site residue of the epitope (Ii-

Key/gp100 (48-58). Adjuvants seem to dominate the

prevalence of Th1 and Th2 response enhanced by the Ii-

Key. CFA induced a dominant epitope-specific Th1

cytokine release and relative level epitope-specific IL-4

release. CpG only induced an epitope-specific Th1

cytokine release, while IL-4 release was suppressed.

Our studies indicate that Ii-Key/MHC class II hybrid is

a novel peptide vaccine with greater potency to elicit

epitope-specific CD4+ Th1 responses than MHC class II

epitope alone in cancer immunotherapy. Thus, Ii-

Key/MHC class II hybrid can be used in combination with

MHC class I epitopes to approach maximal clinical

therapeutic effect.

246
SERUM LEVELS OF MMP-2, BAP and NTx IN
BREAST CANCER PATIENTS WITH SKELETAL
METASTASES TREATED WITH ZOLEDRONIC ACID 

I. G. Kanakis1, M. Nikolaou2, D. Pectasides3, C.

Kiamouris4 and N. K. Karamanos1

1Department of Chemistry, Laboratory of Biochemistry,

University of Patras; 2Department of Medicinal Oncology,

Metaxas Memorial Cancer Hospital, Pireaus; 3Second

Propaedeutic Department of Internal Medicine, Athens

University Medical School, Attikon University Hospital;
4Department of Epidemiology, University of Athens,

Greece

Skeletal metastasis is a frequent complication of breast

cancer. Bone-isoform alkaline phosphatase (BAP) and N-

telopeptide of type I collagen (NTx), specific biochemical

markers of bone remodeling, are used for assessing bone

metastatic state. Matrix metalloproteinase-2 plays a key role

in tumor progression, invasion and metastasis. Zoledronic

acid (ZA) is a nitrogen-containing bisphosphonate with high

potency in treatment of patients with bone disease. The aim

of this study was to assess the diagnostic value and the effect

of ZA on BAP, NTx and MMP-2 levels.

Serum samples from 35 patients with bone metastatic

breast cancer and 12 healthy individuals were studied for

BAP, NTx and MMP-2 levels by specific solid-phase

immunoassays.

At baseline, all three markers were elevated in patients with

bone metastases compared to healthy individuals

[446.1±118.1 ng/ml vs 349.0±34.2 ng/ml for MMP-2,

57.6±35.8 U/l vs 14.2 – 42.7 U/l (normal range) for BAP and

28.1±23.5 vs 15.9±3.8 nM BCE for NTx]. In follow-up of

patients using ZA, the two post-treatment re-evaluations

showed that ZA is an effective agent that reduces the levels

of MMP-2, BAP and NTx. In terms of the diagnostic value of

the three markers examined, both MMP-2 and BAP showed

an important but not significant decrease. In contrast, NTx

exhibited an excellent response to ZA administration

(19.0±13.7 and 13.9±6.9 nM BCE, 32.3% and 50.5%

decrease, p<0.005). Although, ROC analysis showed that

these three serum markers are specific, i.e., NTx can be used

for the follow-up of patients, they are not sensitive enough to

predict skeletal metastases in advanced breast cancer patients.

247
CHANGES IN THE SURGICAL TREATMENT OF
GASTRIC CANCER

Angelos M. Kappas

Department of Surgery, Ioannina University School of

Medicine, 451 10 Ioannina, Greece
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Surgery is the only treatment modality of gastric cancer able

to provide cure when the disease is localized. The goal of

surgery, whenever feasible, is a complete tumor resection

(R0). Luminal gastric resection with subtotal gastrectomy and

total gastrectomy are the standard procedures for the

resection of the primary tumor. But the extent of lymph node

dissection has been a topic of debate. Currently, a proof of

the concept that extensive D2 node dissection results in cure

in 20% of N2 patients, who have no chance of cure with D1

dissection, has been demonstrated. However, D2 increases

operative mortality in inexperienced hands and is not

superior to D1 dissection for patients with N0 or N1 disease

[Japanese anatomical nodal classification system]. 

Previous and recent evidence for the safety and efficacy of

D1 and D2 dissections will be reviewed and recommendations

will be made for the surgical treatment of gastric cancer.

248
THE IMPACT OF CHARACTERISTICS AND STAGING
ON THE MANAGEMENT OF RECTAL CANCER

Angelos M. Kappas

Department of Surgery, Ioannina University School of

Medicine, 451 10 Ioannina, Greece
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MATRIX EFFECTIVE MACROMOLECULES AS KEY
MEDIATORS IN BREAST CANCER DEVELOPMENT
AND FUNCTIONAL INVASIVENESS

N. K. Karamanos

Laboratory of Biochemistry, Department of Chemistry,

University of Patras, 261 10 Patras, Greece

Matrix effectors, involved in invasion and metastasis of

breast cancer, include growth and mobility factors,

adhesion molecules, angiogenic stimuli, coagulation factors

and proteinases. The extracellular matrix (ECM) generally

consists of at least 50 different proteins, which provide a

framework of tissue throughout the body. Its structural

alteration and degradation by neoplastic cells is a

prerequisite for invasion and the formation of tumour

metastases by malignant cells. Modified gene expression of

ECM effective macromolecules by cancer cells has been

associated with tumour growth, invasiveness and metastatic

potential. Differential synthesis of proteoglycans (PGs) in

the stroma and epithelial cells has been related with breast

tumourigenesis and proliferation, differentiation and the

invasive properties of human epithelial breast cancer.

Tumor cells can also release metalloproteases (MMPs)

that degrade the matrix macromolecules and enhance

invasion through tissue barriers, blood vessels and the

lymph channel wall. 

In order to examine whether gene expression of PGs and

MMPs is related to breast cancer and invasive potential, we

performed in vitro studies on a panel of epithelial breast

cancer cell lines (estrogen receptor-positive and –negative

of low and high invasiveness). The obtained results clearly

showed that breast cancer is associated with significant

changes in the gene expression of secreted PGs (decorin,

biglycan and versican), as well as cell surface PGs (glypican,

syndecans, thrombomodulin and CD44). Significant changes

in the gene expression of MMPs and TIMPs were also

found. It is worth noting that the expression of certain types

of MMPs can be related to the invasive properties of the

epithelial breast cancer cells. Studies to elucidate whether

the modified gene expression of PGs, MMPs and TIMPs is

associated with certain molecular targets and their

respective signalling pathways, using specific tyrosine kinase

inhibitors, such as STI571 and genistein, as well as the

specific P450 aromatase inhibitor letrozole, showed that

both tyrosine kinase pathways and estrogen receptors are of

crucial importance for cancer cell growth and modified gene

expression of matrix effectors. 

250
QUALITY OF LIFE IN GYNAECOLOGICAL
ONCOLOGY

I. Katsares, J. Sehouli, D. Stengel, D. Koensgen, H.

Sommer, E. Keil, P. Krabisch, M. Kröner, P. Klare, G.

Oskay, A. Mustea, F. Porzsolt and W. Lichtenegger, for

the NOGGO-Quality of Life Working Group

Department of Gynaecology and Obstetrics, University

Hospital Charite, Campus Virchow, Berlin, Germany

Objective: Palliative care of patients with advanced

gynaecological malignancies includes different treatment

modalities to stop or to slow down disease progression and

improve symptoms. Every therapeutic intervention should

be evaluated by its impact on both quantity (survival) and

Quality of Life (QoL). The purpose of this study was to

investigate whether QoL assessment can be used as an

additional instrument to evaluate the clinical response on

palliative treatment (e.g. chemotherapy) of patients with

advanced gynaecological malignancies. One of the primary

aims was to examine whether high clinical response rates

correlate with increasing QoL-scores. Materials and
Methods: We performed a multi-institutional cross-section

study. The calculated number of cases was based on a phase

I/II study with 50 patients and should answer the question

– "Is there a significant difference in QoL, especially among

patients with partial response (PR) and stable disease

(SD)?" Eligibility criteria: Patients with all gynaecological

malignancies who underwent palliative treatment. Response

evaluation was by radiological or clinical measurements
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during the last 4 weeks. QoL was examined using EORTC

QoL Questionnaire C30 (QLQ-C30). Results: Overall 420

patients (median age 59 years) were recruited (11/02-11/03):

62 patients showed complete response (CR), 143 partial

response (PR), 105 stable disease (SD) and 64 progressive

disease (PD), respectively. In all response subgroups most

of the patients were diagnosed with breast or ovarian

cancer. The best results in global health scores and symptom

scales were achieved in patients with PR. Especially in

fatigue, physical and role functioning scales, the differences

between patients with PR and SD were significant. We

conclude that, for patients with PR and SD, the assessment

of QoL seems to reflect clinical response to the treatment.

The results indicate that QoL assessment could be an

important additional instrument for treatment evaluation in

palliative management. 

Supported by ESSEX Pharma.
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EXPRESSION OF SR A1 GENE IN RESPONSE TO
ANTICANCER DRUGS

Maria Katsarou1, Hellinida Thomadaki2, Andreas Scorilas2

and Nikos Katsaros1

1Institute of Physical Chemistry, NCSR "Demokritos", 153

10 Ag. Paraskevi Attikis;
2Department of Biochemistry and Molecular Biology,

Faculty of Biology, University of Athens

Panepistimioupolis, 15701 Athens, Greece

Pharmacogenomics is a term used to describe the study of

how certain genes affect cell response to drugs. In this study,

we examined the expression of two genes involved in pre

mRNA splicing, SR-A1and SC35. SRA1 was recently

identified by our associates and found to be overexpressed

in aggressive ovarian cancers. Gene expression was examined

in U937 human leukemia cell line, in response to cell

treatment with the anticancer drug bleomycin (Bleocin®)

and the complex In(III)-Bleomycin. In the framework of this

research approach, the cytotoxic effect of the drugs used was

examined by two in vitro, well-established cytotoxicity assays,

trypan blue staining and MTT assay.

In order to determine the relationship between the

expression level of the two genes involved in pre-mRNA

splicing and the induction of apoptosis by the anticancer

agents, assessment of DNA endonucleosomal cleavage was

performed. In addition, the expression of the anti-apoptotic

gene Bcl2 was examined under the same conditions. The

concentration of the drugs used as well as the exposure time

of the cells to the drugs were based on the cytotoxicity

results, as well as on chromatin fragmentation determined

by DNA laddering studies. Total RNA was extracted from

U937 cells followed by reverse-transcription. The genes were

amplified using the Polymerase Chain Reaction (PCR) and

their expression was examined using agarose gel

electrophoresis. The ‚-actin gene was used as a control gene.

The cytotoxic studies showed that the complex In(III)-

Bleomycin is slightly more cytotoxic than Bleomycin alone.

Based on the cytotoxic results as well as former studies, cells

were exposed to 200 Ìg/ml of the drug and its complex with

In(NO3)2 for 12h and assayed for apoptosis induction. It was

shown that both Bleomycin and In(III)-Bleomycin provoked

DNA laddering. Bleomycin induced apoptosis in U937 cells

after 2h of incubation. The complex In(III)-Bleomycin

provoked apoptosis after12h of incubation. The expression

of the genes involved in pre mRNA splicing, SRA1 and

SC35, as well as Bcl-2 was examined at 2h and 12h of

incubation. 

The results indicated that induction of apoptosis both by

Bleomycin and its complex with In(NO3)2 does not affect

the expression of the new gene SRA1. However, there were

changes in the expression levels of SC35 prior to and after

the induction of apoptosis as well as in the expression levels

of its splice variants, a PCR product that corresponds to the

1.7-Kb mRNA and the other that corresponds to the 1.6-Kb

mRNA. As regards the expression of the apoptotic gene

Bcl2, there was a slight decrease in its expression after 12h

of incubation with Bleomycin and there was an even greater

decrease in its expression after incubation with the same

amount of the complex In(III)-Bleomycin.

Overall, we identified, for the first time, modulations in

the mRNA expression levels of the gene SC35 and its splice

variants along chemotherapeutic drug-induced apoptosis.

Our results coincide with and support previous work

according to which several splicing factors are modulated

and implicated along the process of apoptosis.

This work was supported by a Greece-Russian Federation

grant from the General Secretariat for Research &

Technology of Greece (EPAN.M.4.3.6.1/2618) and

BioSURE-R&T Cell Co. Athens, Greece.
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MODULATION OF THE TUMOR-STROMAL CELL
INTERACTION OF PROSTATE CANCER BY
PHTHOXAZOLIN A

Manabu Kawada, Tohru Masuda and Daishiro Ikeda

Drug Development Unit, Numazu Bio-Medical Research

Institute, Microbial Chemistry Research Center, 18-24

Miyamoto, Numazu-shi, Shizuoka 410-0301, Japan

Solid tumor tissue is composed of tumor cells and

surrounding stroma. The stromal cells play an important

role in regulating the epithelial malignancies, through

diffusible factors and adhesion. Thus, modulation of the

tumor-stromal cell interactions is an attractive target for
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new antitumor strategies. The growth of prostate cancer

cells is reported to be regulated by prostate stromal cells.

We recently developed a quantitative colorimetric assay

method for the measurement of tumor cell growth in

coculture with stromal cells using rhodanile blue dye

(Anticancer Res 24: 1561, 2004). Using the coculture

method, we found that phthoxazolin A (PhxA), a low

molecular compound, inhibited prostate cancer cell growth

more strongly in coculture with prostate stromal cells

(PrSC) than in monoculture. In this study, we examined the

effect of PhxA on the tumor-stromal cell interaction of

prostate cancer. Stromal cells show plasticity and switch

their phenotype as fibroblasts or myofibroblasts, the

myofibroblasts being associated with tumor development.

The analysis of the stromal cell markers, vimentin and

SMA, revealed that PrSC is a mixture of vimentin(+)-

SMA(-) cells and vimentin(+)-SMA(+) cells, corresponding

to fibroblasts and myofibroblasts, respectively. When PrSC

was treated with PhxA, the expression of SMA in PrSC was

significantly inhibited without effect on the expression of

vimentin. Since myofibroblasts secrete many factors that

modulate the growth of tumor cells, we examined whether

PhxA changes the secreted factors from PrSC. Proteome

analysis of the secreted factors revealed that PhxA

decreased the amount of IGFBP5. Moreover, we found that

PhxA also suppressed the expression of IGF-I and other

IGFBPs at mRNA levels. The IGF axis is involved in the

development of some tumors, including the prostate.

Therefore, these results suggest that PhxA modulates the

tumor-stromal cell interaction of prostate cancer through

suppression of stromal plasticity. 

253
INHIBITORY EFFECT OF STI571 ON CELL
PROLIFERATION OF HUMAN MALIGNANT
FIBROUS HISTIOCYTOMA CELL LINES

Teruya Kawamoto1, Toshihiro Akisue1, Takashi Marui1,

Tetsuya Nakatani1, Toshiaki Hitora1, Ikuo Fujita2,

Masahiro Kurosaka1 and Tetsuji Yamamoto1

1Department of Orthopaedic Surgery, Kobe University

Graduate School of Medicine, 7-5-1 Kusunoki-cho, Chuo-

ku, Kobe, Hyogo;
2Department of Orthopaedic Surgery, Hyogo Medical

Center for Adults, 13-70 Kitaoji-cho, Akashi, Hyogo,

Japan

Malignant fibrous histiocytoma (MFH) is one of the most

common high-grade sarcomas in bone and soft tissue. The

prognosis of MFH is poor due to its chemoresistance.

STI571 is a tyrosine kinase inhibitor that was initially

developed as a BCR/ABL inhibitor for chronic myeloid

leukemia. STI571 also selectively inhibits platelet-derived

growth factor receptors (PDGFRs) and c-kit. We examined

the expression of PDGFRs and c-kit in human MFH cell

lines, and the effect of STI571 on cell proliferation.

Materials and Methods: Cell lines. Four human MFH cell

lines were used in this study (TNMY1, GBS-1, Nara-F and

Nara-H). All cell lines were maintained in the culture

medium consisting of Eagle’s MEM with 10% FBS,

penicillin G, streptomycin and L-glutamine. The cell lines

were routinely maintained at 37ÆC in a humidified 5% CO2

atmosphere. RT-PCR of receptor tyrosine kinases. PDGFR-

·, PDGFR-‚ and c-kit expressions were examined by RT-

PCR amplification. Reverse transcription of mRNA into

cDNA was performed by incubating 1 Ìl of RNA in a

reaction mixture containing 0.5 mg/ml of oligo(dT) primer,

Reverse Transcription 10xBuffer, 10mM dNTP Mix and

AMV Reverse Transcriptase (Promega Corporation, WI,

USA). PCR was carried out using a Perkin-Elmer DNA

thermal cycler (Perkin-Elmer, Norwalk, CT, USA). The
effect of STI571 on cell proliferation. Cell proliferation was

assessed by the MTS assay technique. Cells were trypsinized

and seeded at a density of approximately 5,000 cells/well in

96-well cell culture plates in 100 Ìl culture medium with

10% FBS. After 48h, the medium was refreshed with 1%

FBS containing STI571 at the indicated concentration (0,

0.1, 0.5, 1, 5, 10 ÌM). After 24h, 48h, 72h, 96h and 120h, the

medium was removed and washed with PBS, then refreshed

with fresh medium containing MTS reagent. The optical

density was measured at 490nm using an automatic

microplate reader, after 2h of further incubation at 37ÆC in

a humidified atmosphere of 5%. The percent viability of

each well was calculated. Results: Expression of receptor
tyrosine kinases. PDGFRa mRNA was expressed in TNMY1

and GBS-1, but not in Nara-F or Nara-H. The level of

PDGFR· mRNA in GBS-1 was lower than that in TNMY1.

PDGFR‚ and c-kit mRNAs were expressed in TNMY1,

GBS-1 and Nara-F. The PDGFR‚ mRNA level was the

highest in TNMY1. The c-kit mRNA level was highest in

Nara-F. Neither PDGFRs nor c-kit mRNAs were expressed

in Nara-H. The effect of STI571. STI571 significantly

inhibited the cell proliferation of TNMY1, GBS-1, and

Nara-F in a dose- and time- dependent manner at

concentrations of 5 and 10 mM. IC50 values for these three

cell lines ranged from 5 to 10 mM. ST1571 (10 ÌM)

inhibited cell proliferation of TNMY1 below 50% of control

cell viability after 72 h of culture, whereas STI571 (10 ÌM)

inhibited cell proliferation of GBS-1 and Nara-F below 50%

of control after 96 h of culture. STI571 at any concentration

did not inhibit cell proliferation of Nara-H after 24 to 120 h

of culture. Discussion: STI571 significantly inhibited the cell

proliferation of human MFH cell lines in vitro. STI571

inhibited cell proliferation of TNMY1, GBS-1 and Nara-F,

which express PDGFRs and/or c-kit that are target receptor

tyrosine kinases of STI571. The inhibitory effects of STI571
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on cell proliferation of these cell lines were dose- and time-

dependent. Cell proliferation of Nara-H without PDGFRs

or c-kit expression was not inhibited by STI571. These

results suggest that STI571 is a selective inhibitor of

receptor tyrosine kinases in human MFH cells and may

decrease tumor growth. STI571 can be a potent

chemotherapeutic agent for human MFH, although the

selection of target tyrosine kinases is important in molecular

targeting therapy. Further in vivo studies are also desirable

to explore the potential of STI571 as a chemotherapeutic

agent for clinical use in human MFH.

254
SIGNAL TRANSDUCTION THERAPY OF CANCER
WITH KINASE INHIBITORS

György Kéri1, János Pató4, László Örfi4, Béla Szende2 and

Axel Ulrich3

1Department of Medical Chemistry, Peptide Biochemistry

Research Group of Hungarian Academy of Science,

Semmelweis University, Budapest; 2Department of

Pathology and 3Department of Pharmaceutical Chemistry,

Puskin u. 9., 1088 Budapest; 
4Vichem Chemie Research Ltd, Budapest, Hungary;
4Department of Molecular Biology, Max Planck Inst,

Martinsried, Germany

Signal transduction therapy has recently become a leading

area of modern drug research aiming to inhibit and

modulate the pathomechanism-based validated target

molecules in intercellular and intracellular signaling.

Proliferation of infected, damaged or malfunctioning cells

is very often a key factor in the generation of the

pathological state in cancer. Signals of intercellular

communication are mediated from the cell surface to the

nucleus by a cascade of phosphorylation events, involving

the interaction of a large series of proteins: a network, that

monitors the environment of the cell and co-ordinates its

responses. The malfunctioning network of supporting

signals within tumour cells presents multiple targets for

pharmaceutical interception, which is the basic idea of

signal transduction therapy. Selective inhibition of these

false proliferative signals via targeting receptor tyrosine

kinases and other signaling enzymes, resulting in the

induction of apoptosis by depletion of the "survival factors",

is one of the most studied and widely accepted concept of

modern chemotherapy. 

We used the approach of rational drug design to achieve

the selective inhibition of certain pathologically relevant

signalling enzymes or receptors, like receptor tyrosine

kinases, cyclin dependent kinases or some survival factors.

We synthesized a series of the best published kinase

inhibitors as a knowledge base and tested these compounds

in experimental models of signal transduction-related

disorders (tumor cells, endothelial cells, neurogenic

inflammation). We have developed a novel pharmacophore

model generating QSAR system for lead selection and

optimization. Selected optimised leads were further

evaluated in vitro and in vivo. A series of new tyrosine

kinase inhibitory peptides and peptidomimetics were

studied in vitro, regarding their apoptosis inducing activity.

The somatostatin analog oligopeptide TT-232 exerted a

dose-dependent apoptosis-inducing effect. We

demonstrated that TT232 causes cell cycle arrest and

induces apoptosis. Some of the kinase inhibitors caused

either apoptotic or cytoplasmic vacuolar cell death in

various tumor cell cultures.

255
PERTURBATION OF HOST HOMEOSTASIS BY JCV
IN CNS

K. Khalili, A. Darbinyan and M. White

Center for Neurovirology and Cancer Biology, College of

Science and Technology, Temple University, Philadelphia,

PA, U.S.A. 

The human polyomavirus, JCV, is the established etiologic

agent for the fatal demyelinating disease, progressive

multifocal leukoencephalopathy (PML). In recent years,

several studies in laboratory animals and clinical samples

have suggested the involvement of JCV in tumors of the

central nervous system, most notably medulloblastomas and

glioblastomas. The viral early protein, T-antigen, known to

display transforming activity, is thought to be a key

participant in the pathway leading to the formation of

tumors. Results from immunostaining of JCV-associated

tumors showed high-level expression of the 71 amino acid

viral protein, Agnoprotein, which is coded by the late

genome of JCV. Several functions of Agnoprotein have

been identified, including roles in regulating viral

transcription and virion maturation. Earlier studies showed

that Agnoprotein alone induced p21/WAF-1 expression and

caused cells to accumulate in the G1/M stage of the cell

cycle. Recently, we found that Agnoprotein expression

sensitizes cells to the cytotoxic effects of the DNA-damaging

agent cisplatin. Agnoprotein reduced the viability of

cisplatin-treated cells and increased chromosome

fragmentation and micronuclei formation. Cisplatin-treated

control cells accumulated in S-phase while the cells

expressing Agnoprotein did not, but rather became

aneuploid. Agnoprotein expression correlated with impaired

double-strand break repair activity in cellular extracts and

reduced expression of the Ku70 and Ku80 DNA repair

proteins. Following Agnoprotein expression, much of the

Ku70 was located in the perinuclear space where
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Agnoprotein is also found. Results from binding studies

showed the interaction of Agnoprotein with Ku70, with

mediation by the N-terminus. The ability of Agnoprotein to

inhibit double-strand break repair activity when added to

cellular extracts also was N-terminal. We concluded that

Agnoprotein inhibits DNA repair following DNA damage,

in addition to interfering with DNA damage-induced cell

cycle regulation. Since Ku70 is a subunit of a DNA-

dependent protein kinase that is responsible for both

double-strand break repair and signaling damage-induced

cell cycle arrest, modulation of Ku70/Ku80 by Agnoprotein

may represent an important event in the poliomavirus life

cycle and cell transformation. Thus, Agnoprotein can play a

role in genomic instability of the host and participate in the

pathogenesis of PML and cancers associated with JCV.

Supported by grants from NIH to KK.
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THE EFFECT OF SINGLE WEEKLY PACLITAXEL IN
HEAVILY PRETREATED OVARIAN CANCER
PATIENTS AND ITS ANTIANGIOGENIC EFFECTS

Yoshihiro Kikuchi, Tsunekazu Kita, Masashi Takano,

Kazuya Kudoh, Keiko Saito, Kazuyuki Fujii and Naoki

Sasaki

Department of Obstetrics and Gynecology, National

Defense Medical College, Namiki 3-2, Tokorozawa,

Saitama 359-8513, Japan

We have reported that single weekly paclitaxel has

moderate activity in heavily pretreated ovarian cancer

patients and is associated with a favorable toxicity profile.

The purpose of this study was to confirm not only the

antitumor, but also the antiangiogenic effects of weekly

paclitaxel. Although 39 patients were enrolled, 37 patients

with recurrent or persistent ovarian cancer previously

treated with between one and three chemotherapeutic

regimens containing platinum were eligible. Patients had

measurable or assessable disease defined by clinical

examination, radiographic studies, or serum CA 125. One

cycle of treatment consisted of paclitaxel 80 mg/m2/week in

1-h infusion, 3 weeks on, 1 week off, and repeated at least

twice. Two patients were withdrawn for refusing further

treatment for neuropathy after the first cycle. Clinical

responses were defined by established criteria. VEGF and

IL-8 levels in serum before and 3 weeks after chemotherapy

were measured, using ELISA assay. Thirty-seven patients

were included in this study. The overall clinical response

rate was 45.9% (5 complete responses, 12 partial responses).

The clinical response rate in patients with measurable tumor

was 25.0% (2 complete responses, 1 partial response), while

that in patients without measurable tumor and with

assessable CA 125 levels was 56.0% (3 complete responses,

11 partial responses). The clinical response rate in patients

with a chemotherapy-free interval of more than 6 months

was about twice that of patients with a chemotherapy-free

interval of less than 6 months. The clinical response rate by

number of prior regimens revealed that, as the number of

prior regimens increased, the response rate decreased.

Although serum VEGF and IL-8 levels in patients with

progressive disease remained high, those in patients with

not only response, but also stable disease, to weekly

paclitaxel decreased within the normal range. It is

noteworthy that weekly paclitaxel has not only significant

antitumor activity, but also antiangiogenic activity, in heavily

pretreated ovarian cancer patients. 

257
ANDROGRAPHIS PANICULATA INDUCED
APOPTOTIC DEATH OF HUMAN PROSTATE
CARCINOMA PC-3 CELLS VIA CASPASES
ACTIVATION

Kah Hwi Kim, Guak Kim Tan and Swee Hung Cheah

Department of Physiology, Faculty of Medicine, University

of Malaya. Lembah Pantai, 50603 Kuala Lumpur, Malaysia

Earlier studies (Tan GK et al., 2003) showed that the ethyl

acetate extract of A.paniculata (EA), induced selective

cytotoxic activity in vitro in PC-3 (prostate adenocarcinoma

cells) with low toxicity to normal liver Chang cells (Tan et
al., 2003). Thus, we purified the extract further to

investigate the possible underlying mechanisms.

Partitioning of EA with hexane and water resulted in a

hexane extract, aqueous extract and the residue (EA’R).

EA’R showed the most prominent cytotoxicity effect against

PC-3 cell lines among the three semi-purified fractions.

Further bioassay-guided chromatographic fractionation led

to the isolation of thirteen fractions. Four of the fractions

(F2, F8, F11 and F12) showed prominent cytotoxicity effects,

whereas the rest were less effective. IC50 values for F2, F8,

F11 and F12 were 19.1 Ìg/ml, 16.9 Ìg/ml, 10.7 Ìg/ml and 5

Ìg/ml, respectively. F12 was chosen for further purification

after considering its relative higher yield and lower

cytotoxicity effect on Chang cells. 

Following treatment with F12 for 4 hours, caspase-3 specific

activity in PC-3 cell lines increased by 700% (13.545

pmol/min/number of cells, pmn) over 0 time control (1.935

pmn). The activity decreased further to 1.29 pmn after 8 hours

of treatment, but rose again to 4.515 pmn after treatment for

12 hours. SDS-Page and Western blotting demonstrated PC3

treated with EA’R for different time frame showed activation

of caspase-8 which began at 2 hours’ of treatment. This

showed that activation of caspase-3 is mediated through an

extrinsic pathway via caspase-8, but not through an intrinsic

pathway via caspase-9. Thus, we concluded that F12 induces
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apoptosis in PC-3 cells through activation. Caspase, by an

extrinsic pathway, is an intracellular protease that, upon

conversion from an inactive zymogen, takes on an active form,

which can cleave a variety of substrates that then produce the

characteristic morphological manifestations and associated

biochemical changes leading to apoptosis. 
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SHARK CARTILAGE IMPROVES SURVIVAL
IN TUMOR IMPLANTED MICE

Bayram Kiran1, Umit Zeybek2, Abdul Lama3, Neslihan

Cabioglu1 and Gunnur Deniz1

1Department of Immunology and 2Department of Animal

Experimental and Biomedical Application, Institute for

Experimental Medical Research, Istanbul University;
3Department of Radiation Oncology, SSK Gureba Trust

Training Hospital, Istanbul, Turkey

Shark cartilage (SC) is known to have anti-angiogenic and

anti-metalloproteinase effects. However, there are several

reports showing that shark cartilage may have

immunological properties. We aimed to evaluate the role of

shark cartilage in mice implanted with Ehrlich ascites

tumor. We also investigated the modulation of natural killer

(NK) cell activity in shark cartilage-treated mice. Materials
and Methods: Ehrlich ascites tumor (EAT) cells were

implanted subcutaneously in Balbc/c mice in control and SC

groups. Animals in the SC group were administered with

shark cartilage perorally every 12 hours for 21 days. The

survival and NK cell activity were analyzed. Results: The

survival of mice was statistically significantly better in the

shark cartilage group (p<0.0001). NK cell activity, measured

as anti-candidal index (ACI), was also found to be higher in

this group (69.5±3.5% vs. 49.5±4.7%; p<0.0001).

Conclusion: Shark cartilage improved the survival in a

subcutaneous tumor model in mice. This effect might be, at

least in part, due to increased NK cell activity.
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ALLELIC POLYMORPHISMS OF METABOLIZING
ENZYMES MODIFY THE RISK OF COLORECTAL
CANCER
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Schnábel3, Zsolt Faluhelyi4, Barna Bogner5, János Sándor1,
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Individual susceptibility to sporadic cancer is influenced by

several low penetrance genes. Allelic polymorphisms of

certain metabolizing enzymes has long been supposed to

alter the sensitivity to colorectal cancer. Glutathione-S-

transferases (GSTs) and N-acetyltransferases (NATs) are

involved in the metabolism of a wide range of carcinogenic

chemicals. Allelic polymorphism of these enzymes is

associated with variations in enzyme activity, hence it may

affect the concentration of activated carcinogenic chemicals

in the body. In our present case-control study, we evaluated

the effect of GSTM1, GSTT1, GSTP1, NAT1 and NAT2

polymorphisms on individual susceptibility to colorectal

cancer, with particular attention to possible interactions

between the studied genotypes.

Genotypes were determined by PCR-based methods from

peripheral leukocytes of 510 colorectal cancer patients and

522 cancer free controls. NAT1, GSTT1 and GSTP1

polymorphisms did not affect the sensitivity to colorectal

caner, but the GSTM1 0 allele (OR: 1.50, 95% CI: 1.18-1.84)

and NAT2 rapid acetylator genotypes (OR: 1.54, 95% CI:

1.19-1.94) were associated with an elevated risk. Combinations

of "high-risk" genotypes led to a particularly increased risk (e.g.
GSTM1 0 allele – NAT2 and NAT1 rapid acetylator triple

combination with an OR of 3.37, 95% CI: 2.14-5.14).

Our study demonstrated the potential important role of

low penetrance genes in determining individual susceptibility

to colorectal cancer. Such allelic polymorphisms should be

evaluated in combination with each other, in order to reach

a better risk estimation.

260
EFFICACY ORIENTATED SEQUENTIAL
POLYCHEMOTHERAPY/MULTIMODAL 
THERAPY OF PANCREATIC CANCER

R. Klapdor

ZeT DT GuibH, Hamburg, Germany

The majority of publications reporting on pancreatic

treatment studies analyse the results of only one treatment

regimen in relation to survival. In general, no details are

reported on second or third line therapies at all, or whether

second/third line chemo- or other therapies were done

individually or in a special, probably planned, sequence. In

our experience this practice should not be followed in the

future at least in pancreatic cancer:

1a) Nowadays more than one drug is available with at least

some activity in pancreatic cancer (e.g. Gemcitabine, 5-FU,

combinations with Mitomycin-C or oxaliplatin, irinotecan) 

1b) These cancers show a varied and still unpredictable

sensitivity to one or the other cytostatic drug available.

2) Imaging methods in combination with monthly

determined relevant serum tumor markers allow the
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diagnosis of tumor response, non response or new

progression within 6-8 weeks, on principle allowing

treatment not only with one, but also with 2 or 3 drug

regimens, even in advanced disease stages.

3) Own studies clearly demonstrate that survival of these

patients significantly increases in relation to the number of

effective treatment regimens due to addition of the

potential antitumoral effects of second and third line

treatments to the efficacy/non efficacy of the first line

treatment.

Locoregional chemotherapy might play a role in this

concept. In more than 5 years of experience, our

locoregional regimen with a combination of gemcitabine

and mitomycin-C shows a PR rate in 30-35% in advanced

disease stages and in addition MR and SD in 35-40%. The

locoregional application, done at 3-week intervals, can be

completely performed within outpatient care. The regimen

gemcitabine + mitomycin-C also seems to be active if given

systemically. Both, the intraarterial as well as the systemic

application also seem to be active after ineffective or no

more effective gemcitabine-monotherapy.

Consequently, treatment protocols for clinical evaluation

of a new drug/drug combination should regulate not only

the treatment with the one drug/drug regimen to be tested,

but should include the evaluation of the new drug/regimen

into a sequential treatment schedule with at least 2, if

possible 3 or more, various drug regimens - at position 1 or

2 or 3 of the sequence depending on the aim of the

evaluation.

261
FULVESTRANT (‘FASLODEX’): A NEW OPTION FOR
THE TREATMENT OF HORMONE RECEPTOR-
POSITIVE, ADVANCED BREAST CANCER IN
POSTMENOPAUSAL WOMEN

Ulrich R. Kleeberg

Haematologisch-Onkologische Praxis Altona (HOPA),

Hamburg, Germany

Fulvestrant (‘Faslodex’) is a new type of oestrogen receptor

(ER) antagonist. Fulvestrant has a novel mode of action; it

binds, blocks and degrades the ER and, in contrast to

tamoxifen (TAM), it has no oestrogen agonist effects The

oestrogen agonist activity of TAM is associated with

unwanted effects such as tumour flare, and increased risk of

endometrial cancer and thromboembolic events, particularly

during long-term treatment. In MCF-7 breast cancer cells,

fulvestrant significantly decreased ER levels and reduced

progesterone receptor (PgR) expression, in contrast to

TAM, which had no significant effect on ER and increased

PgR levels as a result of its partial agonist activity.

Fulvestrant inhibited the growth of TAM-resistant cells and

xenografts, indicating a lack of cross-resistance with TAM.

It also suppressed the growth of MCF-7 tumour xenografts

for twice as long as TAM (median 200 days vs 104 days,

respectively) and more effectively delayed tumour

development. The lack of cross-resistance between TAM

and fulvestrant, demonstrated preclinically, was confirmed

when fulvestrant was shown to be at least as effective as the

third-generation aromatase inhibitor (AI) anastrozole in

patients with advanced breast cancer progressing on/after

TAM therapy. Fulvestrant was associated with a sustained

duration of response and was as well tolerated as

anastrozole, though associated with significantly fewer joint

disorders. Fulvestrant is unique amongst contemporary

endocrine agents since it is administered as a once-monthly

intramuscular injection, which may offer compliance

benefits to some patients. The injection is well-tolerated;

injection site events occurred in only ~1% of courses in

patients receiving a single 5 mL injection. 

Data from an ongoing phase II study and from a

compassionate use programme suggest that fulvestrant is

also effective following AI failure. In addition, patients

remain sensitive to further endocrine treatment after

progression on or after fulvestrant. We will further explore

the role of this new endocrine agent in the treatment of

postmenopausal patients with oestrogen receptor-positive

advanced breast cancer.

262
NON PROLIFERATING EBV-B LYMPHOCYTE
INTERACTIONS

Eva Klein, Loránd Kis and Miki Takahara

Microbiology and Tumorbiology Center (MTC),

Karolinska Institutet, Stockholm, S-171 77, Sweden

The transforming capacity of EBV for B lymphocytes in

culture was regarded as the in vitro correlate to its role in

tumor development. The interaction of viral and cellular

genes were characterised in this transformation system. The

latent EBV expression (type III), that is associated with

growth transformation of the B cells, encodes 6 nuclear;

EBNAs and 3 LMP-1,-2a-and 2b, cell membrane-localised

proteins. 

The occurrence of EBV-positive B cell malignancies, that

can accompany immunosuppression and the generation of

cytotoxic T cells in vitro with specificity for the LCLs, led to

the notion that such cells are kept under control by the

immune system in vivo.

Primary EBV infection often causes a characteristic

syndrome, infectious mononucleosis, IM. The severity of the

clinical picture is highly variable. It is always followed by the

virus carrier state that is detectable by seropositivity and by

a small fraction of B lymphocytes that carry the viral
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genome. These express only one EBV encoded protein,

EBNA-1, (type I ). This pattern also occurs in BL, and it

does not induce proliferation ( BL is driven by the Ig/myc

translocation).

Type I and type III and 2 further combinations of EBV

protein expression have been detected in lymph nodes and

tonsils of IM patients. EBNA-1 and LMP-1 in Type IIa and

all EBNAs, but no LMP-1 in Type IIb. Type IIa occurs in

nasopharyngeal ca., in T and NK lymphomas, and in

Hodgkin R/S cells. Type IIb has received little attention

until now. It occurs when chronic lymphocytic leukaemia

cells, B-CLL, are infected experimentally with EBV. Type

IIa and IIb protein expresson patterns do not induce

proliferation in vitro. 

In the EBV-positive Hodgkin’s cases, the virus may allow

survival of "faulty" B cells and may induce cytokine-

mediated interactions with reactive cells of the immune

system. It is likely that the latter mechanism also contributes

to the development of the EBV-positive T and NK

lymphomas. In these cases, the tumor environment plays,

thus, a critical role for the malignancy .

It seems, therefore, that among the various types of viral

expression strategies, only Type III leads to proliferation

without the contribution of other factors and represents a

threat as malignancy. However, such cells are strongly

immunogenic and are kept under control by the immune

system.
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THE PIVOTAL ROLE OF p53 IN CANCER AND
AGING: THE p53-DEPENDENT ICAM-1 EXPRESSION

Dimitris Kletsas

Laboratory of Cell Proliferation and Ageing, Institute of

Biology, NCSR ‘Demokritos’, 15310 Athens, Greece

The role of the transcription factor p53 as a tumor

suppressor is well established: nearly half of all cancers

harbor structural alterations in the p53 gene. On the other

hand, cellular senescence is now considered to be a potent

anti-cancer mechanism. Interestingly, in these cells p53

transcriptional capacity is highly enhanced. Furthermore, it

has recently been shown that mice expressing a hyperactive

form of p53 age prematurely, thus also implying p53 in

aging. cDNA microarray analysis revealed that senescent

cells are characterized by a pro-inflammatory phenotype,

probably contributing to the aging process. In order to

understand the involvement of p53 in the development of

this phenotype, we studied its role in the expression of a

classic inflammatory molecule, i.e. ICAM-1, that has been

found to be over-expressed in senescent cells and aged

tissues. As we have recently reported, p53 can trigger

ICAM-1 expression in an NF-Î B-independent manner

(EMBO J 22: 1567-1578, 2003). Furthermore, we showed

that ICAM-1 over-expression in senescent cells is also p53-

mediated. Having in mind that ICAM-1 is critical in the

development of atherosclerosis, an age-related

inflammatory disease, we demonstrated in atherosclerotic

lesions the presence of cells co-expressing p53, ICAM-1 and

stained with the senescence-associated ‚-galactosidase, a

biomarker of cellular senescence. Collectively, these data

suggest a direct functional link between p53, the senescence

phenotype and the development of age-related disorders.

264
ACTUAL STATUS OF ANTI-EGFR THERAPY IN HEAD
AND NECK CANCER

Rainald Knecht

Department of Head and Neck Cancer, ORL-University

Clinic, Frakfurt/M., Germany

Patients with advanced and refractory cancer of the head

and neck (SCCHN) have a poor prognosis and until today

only a few therapeutic options for the daily routine are

available. During recent years, growth factor receptor

inhibitors have been developed to stop or reduce the

autocrine and paracrine growth stimulation in these tumors.

One receptor is the Epidermal Growth Factor Receptor

(EGFR), which is the target of newly developed drugs like

Gefitinib or Ceruximab, an IgG1 monoclonal antibody that

binds selectively to EGFR. These drugs have been

investigated in several Phase II studies on their therapeutic

effectiveness alone and in combination with cytotoxic drugs

or with irradiation. The overall response rate is about 50%.

Median time to progression is about 3 months. Drug-related

adverse events are skin rash/acne (80%), fatigue (25%),

fever chills (20%) and nausea (10%).

Based on the results of the first Phase II studies in head

and neck cancer, anti-EGFR therapy may be an additive to

standard treatment and can produce objective responses to

patients with platinum-refractory recurrent/metastatic

SCCHN.

265
MODERN TREATMENT IN ENDOMETRIAL CANCER

G. Köhler 

Women’s Hospital, University of Greifswald, Germany 

Generally, there are low-risk and high-risk endometrial

cancers. The strongest prognostic factors for a bad outcome

are positive pelvic and para-aortic lymph nodes. A number

of prognostic variables predicting positive lymph nodes and

extrauterine spread are available preoperatively by

hysterescopy and histological specimens. These variables in
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endometrioid cancers are: grading 3, myometrial invasion

>50%, lymph and blood vessel invasion and a tumour with

>2 cm in diameter. High-risk carcinomas are all serous,

clear cell, squamous and undifferentiated carcinomas.

Recently, the tumour-free distance from the uterine serosa

to the deepest myometrial invasion has become of

significant prognostic importance. Under the condition of

an endometrioid cancer grade 1/2, with myometrial invasion

<50% and tumour diameter <2 cm, without vessel invasion,

a total abdominal hysterectomy with bilateral salpingo-

oophorectomy is an adequate operative procedure. With the

exception of only a cytological stage IIIA, all other cases,

including stage II-III, are high-risk endometrial cancers and

have to undergo an extensive surgical staging with

additional systemic pelvic and para-aortic

lymphadenectomy. Extrauterine disease is very common in

cancers with nonendometrioid histology. There is a high

incidence of positive lymph nodes even in stage IA. Only a

lymph node sampling or omission of para-aortic lymph

nodes is insufficient in high-risk cancers. Tumours spreading

in the peritoneal cavity can be treated with tumour

debulking. In cases of omission of lymphadenectomy in

high-risk tumours, a resection of lymph nodes in a second

session is recommended. The results are better in external

beam radiation than operation. In the case of negative

lymph nodes in high-risk endometrial carcinoma, only a

consecutive vaginal cuff brachytherapy is necessary. If there

are positive lymph nodes, or tumour remnants, an adjuvant

chemo-radiotherapy consisting of paclitaxel and carboplatin

and external beam radiation, with or without brachytherapy,

is recommended. 

266
MOLECULAR BIOLOGY: TUMOR BANK OVARIAN
CANCER (TOC) - A MULTICENTRIC PROJECT

D. Könsgen, A. Mustea, J. Sehouli and W. Lichtenegger

Department of Gynecology and Obstetrics, Charité,

Campus Virchow-Klinikum, University of Berlin, Germany

The Tumor Bank Ovarian Cancer (TOC) project was

started in September 2000 in the Charité, Campus Virchow-

Klinikum, Department of Gynecology and Obstetrics,

Germany. Between September 2000 and July 2004, a total

of 420 patients with primary and recurrent ovarian cancer

were prospectively documented and recruited into TOC.

Tumor, ascites and serum were collected from each patient

with ovarian cancer after they had given their informed

consent. The tissue specimens are stored in liquid nitrogen

at -180ÆC, the blood and ascites specimens at -80ÆC. In

median, 10 (range 1-25) samples from each patient were

available. Each tumor was classified by the Pathology

department upon resection, and anonymous basic data

about each tumor was kept in our database, with all relevant

clinical data and final pathology. For this project, we have

also developed a systematic surgical and histo-pathological

tumour documentation system (Intraoperative Mapping of

Ovarian Cancer=IMO). IMO represents a new instrument

for detailed and objective documentation and helps to

provide more specific tumor staging. Furthermore, this

prospective documentation represents a valid instrument for

standard operating procedures and quality control. On 19

January, 2004 a multicentric project was implemented

(TOC- Network). Five European hospitals are involved in

this project. The prospective tumor bank allows assessment

and verification of the clinical relevance of the basic science

and provides an essential link between basic research and

applied clinical research. Moreover, recent progress in

genomics and proteomics, and concomitant advances in

high-throughput screenings, has made large-scale molecular

studies of tumors possible. Based on the experience gained,

the logistics and the established infrastructure will be used

for further projects. The scientific board of TOC is open to

all suggestions for collaborative research projects. 

267
ANTIPROLIFERATIVE AND ANTITUMOR EFFECTS
OF ASPIRIN ON A549 NON-SMALL LUNG CANCER
CELLS

Seval Korkmaz1,2 and Yusuf Öztürk2

1Anadolu University Plant, Drug and Scientific Research

Center (AUBIBAM), 26470 Eskisehir;
2Anadolu University Faculty of Pharmacy, Department of

Fharmacology, 26470 Eskisehir, Turkey

Aspirin has being used widely for its analgesic,

antiinflamatory and antiaggregant effects. However, in the

last decades, aspirin has been appreciated as a

chemoprotective agent against cancer, especially colorectal

cancers. However, its effects on other cancer types have not

been established yet. In the present study, the anticancer

effect of aspirin at 1,6-8-40-200-1000 ÌM concentrations on

A549 human non-small cell lung cancer cells was tested by

using MTT, neutral red, crystal violet, colony formation

assays and acridine orange flourescence dye method.

Aspirin was applied solely one time on cells and results were

collected after 24-48-72-96 hours. As a result, aspirin at low

concentrations showed antiproliferative and antitumor

effects. On the other hand, these effects were found to be

decreased at higher concentrations. Results of the MTT

assay indicated that its effect on mitochondrial activity is

more obvious at the 24th hour in an inversely correlated

manner to the dose applied. Aspirin seems to decrease the

lysosomal activity at the 48th hour and increase at the 96th

hour, as observed in neutral red experiments. As measured
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by the crystal violet method, aspirin seems to decrease DNA

amount at the 24th hour and increase it at the 72nd hour

maximally. Aspirin also decreased colony formation. In

conclusion, it may be suggested that aspirin has an obivous

antiproliferative and antitumor effect on A549 cell. The

findings obtained in the present study also suggested that

aspirin may be therapeutically useful for patients suffering

from non-small cell lung cancers.

268
CRYOSURGERY IN ANTICANCER TREATMENT

Nikolai Korpan and Gerhard Hochwarter

Vienna International Institute for Cryosurgery,

Billrothstrasse 78, A-1190 Vienna, Austria

Modern cryosurgery, which is a particularly sparing surgical

technique, is today internationally respected and gaining

ground. Long years of practical experience and numerous

internationally published papers have provided evidence of

the good results obtained with this method. For the first time,

the present study reports the effect of low temperature

applications on the parenchymal tissue and its cryosurgical

response in animal experiments such as the long-term follow-

up in patients with liver cancer, pancreas carcinoma, anal

carcinoma, breast cancer and melanoma. Objective of this

multi-purpose experimental and clinical study was both to

determine the applicability of modern cryogenic surgery in

anticancer treatment and to elaborate the technical

requirements for the new high-efficiency universal

cryosurgical technology. Materials and Methods: A total of 38

healthy mongrel dogs of both sexes, weighing 12.1-14.5 kg

were included in this experimental study. The experimental

group consisted of 28 dogs, divided into four groups of seven

each. In group A the pancreatic parenchyma was frozen to -

40ÆC; in group B to -80ÆC; in group C to -120ÆC; and in

group D to -196ÆC. At each temperature the cryoprobes were

in contact with the animal pancreas for nine minutes. The

remaining ten dogs were used as controls. A disc probe 15

mm in diameter was placed on the liver and pancreas. For

cryoexposure a temperature range of -40ÆC, -80ÆC, -120ÆC,

and -196ÆC in contact with the liver and pancreas

parenchyma was selected with a temperature stabilization of

1%. A 3-minute freeze was used for each freeze-thaw cycle;

this was followed by complete thawing of the liver and

pancreas. Each cryolesion was observed for ten minutes after

thawing. The freeze-thaw cycle was monitored by

intraoperative ultrasound before, during and after

cryosurgery. Liquid nitrogen was applied by Cryoelectronic,

a cryosurgical device of our own, suitable for universal

application. Liquid nitrogen was circulated through the probe

at -196ÆC. In the clinical study the following cancer patients

were treated by means of modern cryosurgical approach: anal

cancer (n=17), pancreas carcinoma (n=16), breast cancer

(n=15), liver metastases (n=14), melanoma (n=12).

Cryosurgery was performed in all cancer patients by means

of probes of roughly disk design 10-mm, 20-mm, 35-mm, and

55-mm. The probes were refrigerated by liquid nitrogen. A

temperature from -170ÆC to -180ÆC was used. Results: A

unique phenomenon was observed and discovered in living

substance, namely the phenomenon of a so-called ‘lunar

eclipse’. The tumor was cryoextirpated significantly in all

patients with anal carcinoma <100%). The follow-up period

in patients with anal carcinoma ranged from 7 months to 5

years and in control subjects from 5.3 months to 5 years. The

3-year and 5-year survival rate were higher after cryosurgical

procedure (100%) than in the control group (46%) and

(32%) after conventional surgery accordingly. The tumor was

reduced significantly (>90%, <97%) in all patients with

pancreas carcinoma and in all patients with nonresectable

liver metastases treated by treated by cryosurgery. In 1 case

with breast cancer, local recurrence was observed. All

patients received systemic therapy. The 3-and 5-year survival

rate was significantly higher after cryosurgery in melanoma

patients (100%) than in the control group (46%). Conclusion:
The phenomenon of the ‘lunar eclipse’ suggests that

cryosurgery is the first surgical technique to use angiogenesis

in the treatment of cancer. Modern cryosurgery can be used

safely and efficiently for most cancer patients.

269
PROGNOSTIC VALUE OF INTRATUMORAL
NEUTROPHILS IN ADVANCED COLORECTAL
CARCINOMA

T. Kourelis, A.C. Tsamandas, T. Makatsoris, D. Bonikos,

D. Kardamakis and H.P. Kalofonos 

Departments of Oncology, Pathology and Radiotherapy,

University of Patras, Greece

Aim: Several lines of evidence indicate that neutrophils act

nonspecifically against tumor cells. The correlation between

tumor-infiltrating neutrophils (TINs) and clinicopathological

features remains unclear. This study investigated the

prognostic influence of TINs in colorectal carcinoma.

Patients and Methods: The study included 230 patients with

advanced colorectal carcinoma (stage B, C and D according

to Astler-Coller classification) who underwent colectomy (at

Patras University Hospital, Greece) between 1991 and 2000

and followed them for a period of 5 years. The number of

TINs was assessed in a semiquantitative manner using the

mean value of 20 nonoverlapping high-power fields

(magnification, 400x; 0.08 mm2). The patients were divided

into two groups: patients with a moderate or extensive

amount of TINs (n=66; >10 TINs/20HPF) and patients with

a minor amount of TINs (n=164; <10 TINs/20HPF). The
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Kaplan-Meier method was used to estimate the crude

survival rates in the two groups. Univariate and multivariate

analyses (Cox proportional hazard regression model) were

performed to assess the effect of the prognostic factors on

survival. Results: Among the potential prognostic factors

analyzed by univariate analysis, sex, age, location of tumor,

stage, TINs, and surgical curability were significantly

associated with higher survival rate. The study of the possible

interaction effects of the clinicopathological factors with

TINs revealed that female patients with a moderate or

extensive amount of TINs had about a 35% reduction in

their risk of mortality, whereas male patients did not seem

to be affected by the level of TINs. Conclusion: The results

of this study imply that women appear to have a better

prognosis than men in advanced colorectal carcinoma.

Gender differences in some host defense mechanisms, and

particularly in neutrophil function, may be responsible for

this event. Confirmation of these findings would give

valuable insights about the host reaction to colorectal cancer

growth and, ultimately, possibly would have implications

regarding the identification of low-risk patients who could

be spared adjuvant therapy. 

270
HEPATOCELLULAR CARCINOMAS IN PATIENTS
TREATED WITH HEPATECTOMY: BIOLOGIC AND
THERAPEUTIC IMPLICATIONS

T. Makatsoris, T. Kourelis, A.C. Tsamandas, N. Pagoni, Z.

Papathanasiou, D. Kardamakis, K. Tepetes, T. Petsas, C

Karatza, D. Karavias and H.P. Kalofonos

Departments of Oncology, Pathology, Internal Medicine,

Radiology and Surgery, University of Patras, Greece 

Aim: This study investigated the gross and pathologic

features of 35 nonfibrolamellar hepatocellular carcinomas

(HCCs) removed at the time of hepatectomy from an equal

number of patients for therapeutic reasons and correlated

these with features of invasive growth and tumor-free

survival. Patients and Methods: The study included 35 partial

hepatectomy specimens removed from an equal number of

patients. In these tumors several macroscopic and

microscopic features were assessed, graded and correlated

with disease-free survival. Results: Most HCCs begin as

small well-differentiated tumors that have an increased

proliferation rate and induce neovascularization, compared

with the surrounding liver. However, at this stage, they

maintain a near-normal apoptosis/mitosis ratio and

uncommonly show vascular invasion. As tumors enlarge,

foci of dedifferentiation appear within the neoplastic

nodules, which have a higher proliferation rate and show

more pleomorphism than surrounding better-differentiated

areas. Vascular invasion, which is the strongest predictor of

disease recurrence, correlates significantly with tumor

number and size, tumor giant cells and necrosis, the

predominant and worst degree of differentiation, and the

apoptosis/mitosis ratio. In the absence of macroscopic or

large vessel invasion, largest tumor size (p<0.006),

apoptosis/mitosis ratio (p<0.03), and number of tumors

(p<0.04) were independent predictors of tumor-free

survival. None of the 5 patients with tumors having an

apoptosis/mitosis ratio greater than 6 had recurrence.

Conclusion: Liver carcinogenesis in humans is a multistep

and multifocal process. As in experimental animal studies,

aggressive biologic behavior (vascular invasion and

recurrence) correlates significantly with profound

alterations in the apoptosis/mitosis ratio and with

architectural and cytologic alterations that suggest a

progressive accumulation of multiple genetic abnormalities.

271
EVALUATION OF ANTICANCER ACTIVITY OF
PHYTOCHEMICALS BASED ON A COMBINATION
OF MOLECULAR TESTS

Demetrios Kouretas

Department of Biochemistry-Biotechnology, University of

Thessaly, Greece

In recent years a number of reports have shown the

anticancer activity of grape extracts and wine against

various types of cancer such as breast, lung and gastric.

This property is mainly attributed to the plant polyphenols

identified in grapes. In order to investigate the

mechanisms by which the grape components exert their

chemopreventive and anticarcinogenic activity, we tested

methanolic and aqueous extracts from two Greek varieties

(Assyrtiko and Mandilaria) of Vitis vinifera, and plant

polyphenols present in them, using the following in vitro
assays: i) the Ames Salmonella antimutagenic assay, ii) the

topoisomerase I relaxation assay, and iii) the mitomycin

C-induced DNA strand breakage. In the topoisomerase I

relaxation assay, the grape extracts, the polyphenol-rich

fractions of the extracts and some of the polyphenolics

(caffeic acid and protocatechuic acid) were potent

inhibitors of topoisomerase I, indicating that the

inhibition of this enzyme may be one of the mechanisms

accounting for the anticancer activity of grapes. Moreover,

the grape extracts inhibited mitomycin C-induced DNA

strand breakage, suggesting that they could protect against

reactive oxygen species (ROS)-mediated DNA damage.

On the other hand, the polyphenol-rich fractions and the

plant polyphenols enhanced the mitomycin C-induced

DNA strand breakage, indicating prooxidant activity. This

activity could contribute to cancer chemotherapy, since it

could cause growth arrest and induce apoptosis in cancer
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cells. In addition, the grape extracts and the plant

polyphenols present in them were tested for their

antimutagenic activity against bleomycin-induced

mutagenicity in Salmonella typhimurium TA102 cells. The

methanolic and the aqueous extracts of both grape

varieties effectively inhibited the bleomycin-induced

mutagenicity, indicating that they could prevent ROS-

mediated DNA mutations. Also, one of the tested

polyphenolics (caffeic acid) inhibited the bleomycin-

induced mutations in Salmonella cells at much lower

concentrations than other mutagens, suggesting that the

bleomycin-induced mutation assay may be more sensitive

than other methods for detecting natural antioxidant

products. 

272
GENE EXPRESSION OF MMPs AND TIMPs BY
HUMAN BREAST CANCER EPITHELIAL CELLS IS
ASSOCIATED WITH CELL CULTURE CONDITIONS
AND INVASIVE POTENTIAL 

O.Ch. Kousidou, A.E. Roussidis, A.D. Theocharis and

N.K. Karamanos

Laboratory of Biochemistry, Department of Chemistry,

University of Patras, 261 10 Patras, Greece

Growth and invasiveness of breast cancer cells in adjacent

and distant sites is associated with the expression of

metalloproteinases (MMPs), which are capable of degrading

almost all extracellular matrix macromolecules of

supporting stroma. In order to identify markers useful for

monitoring breast cancer pathogenesis and metastatic

potential, we examined the expression of mRNAs encoded

for MMPs and their endogenous inhibitors (TIMPs) in a

panel of four epithelial breast cancer cell lines of high and

low metastatic potential, and compared their expression

patterns with those of normal mammary cells. Expression

patterns were evaluated using cell cultures in serum-

containing and serum-free media. Gene expression studies

were performed following cell cultures, RNA isolation,

reversed transcription and polymerase chain reaction.

Both normal and breast cancer cells express MMPs and

TIMPs at various levels, depending on cell type and culture

conditions. Comparison of their mRNA levels from serum-

containing media showed that MMP-9, MT2-MMP and

TIMP-1 are highly expressed in all cancer cells as compared

to normal ones, whereas MMP-1 and -7 are highly expressed

only in breast cancer cells of high invasion potential. In

serum-free cultures, the highly metastatic cells retard the

high expression profile of MMP-1 and -7. Furthermore,

constitutive expression of MT2-MMP and TIMP-1 can also

be correlated with cancer cells. However, the expression

levels of MMP-9 were similar in normal and cancer cells.

The results of this study indicate that MT2-MMP is a key

molecule highly expressed in cancer cells versus normal

ones, and it may be associated with cell malignant

transformation. Furthermore, the high expression of MMP-

1 and -7 may be useful for identifying breast cancer with

high metastatic potential.

273
DEVELOPMENT OF A QUANTITATIVE REAL TIME
RT-PCR METHOD FOR BRCA1 mRNA

C. Kroupis1, A. Stathopoulou1,2, N. Malamos3, V.

Georgoulias2 and ∂. Lianidou1

1Laboratory of Analytical Chemistry, Department of

Chemistry, University of Athens, Athens 15771;
2Department of Pathology-Oncology, Medical School,

University Hospital of Heraklion, Crete;
3Unit of Gynecological Cancer, Elena Venizelou Hospital,

Athens, Greece

BRCA1 gene is highly expressed in the hormone-dependent

breast and ovarian cells. The detection of BRCA mRNA in

the peripheral blood of breast cancer patients may be an

indication of the presence of circulating cancer cells. Our

goal was to develop a quantitative real time RT-PCR

method for the measurement of BRCA1-mRNA. Materials
and Methods: We used a Taqman probe labeled with

fluorescein that hybridized to the product of an RT-PCR

reaction while being monitored continuously in the Light

Cycler (Roche Applied Science). This method was

evaluated for its sensitivity, specificity and precision from a

calibration curve that used cDNA’s from known numbers

(range 10-100,000) of MCF-7 breast cancer cells. Results: All

the standard curves were linear (correlation factor 0.99).

The average slope of the curves and the corresponding

efficiency of the PCR reaction were –3.47±0.11 and

1.94±0.04 respectively (n=5). Day to day variability was

examined by measuring the same cDNAs from MCF-7 cells

at 5 different workdays and the between-run precisions for

each of the five standards were less then 2.3%, while the

detection limit was found to be 20 MCF-7 cells. The

developed method was used for the determination of

BRCA1 mRNA in peripheral blood of 19 healthy volunteers

and a group of metastatic breast cancer patients. We

obtained a positive signal in 13/41 (32%) peripheral blood

samples of breast cancer patients, while only 2/19 (10.5%)

peripheral blood samples from healthy volunteers were

found positive. Conclusion: The developed method is semi-

automated, highly sensitive and specific. The method should

be applied in a larger number of clinical samples for the

evaluation of BRCA1 mRNA detection in the peripheral

blood of breast cancer patients as a molecular marker for

the presence of circulating cancer cells.
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INHIBITION OF MICROTUBULE ASSEMBLY BY
MYOSEVERIN AND ITS 8-AZA ANALOGUE

Vladimír Kryss
v
tof1, Pascale Barbier2, Vincent Peyrot2, Alice

Hlobilková3, Libor Havlícv ek4 and Martina Paprskárv ová1,

Miroslav Strnad1

1Laboratory of Growth Regulators, Faculty of Science,

Palacky
v

University and Institute of Experimental Botany

ASCR, S
v
lechtiteluÆ 11, 783 71 Olomouc, The Czech

Republic; 
2FRE-CNRS 2737, Faculté de Pharmacie, Université de la

Méditerranée, 27 Bd. Jean Moulin, 13385 Marseille Cedex

05, France;
3Laboratory of Molecular Pathology, Faculty of Medicine,

Palacky
v

University, Hnevvotínská 3, 775 15 Olomouc;
4Isotope Laboratory, Institute of Experimental Botany,

Vídenvská 1083, 14220 Prague 4, The Czech Republic

Microtubules, important structural component of the

cytoskeleton, represent one of the best described targets of

anticancer agents. Antimitotic agents, interacting with the

microtubular cytoskeleton, are also frequently used tools of

cell biologist. Trisubstituted purine myoseverin was

previously reported to induce the reversible fission of

myotubes into mononucleated fragments, to inhibit

microtubule polymerization in vitro and to interfere with

mitotic spindle assembly leading to mitotic cell cycle arrest.

The biological activities of myoseverin and its newly-

synthesized analogue, 8-azamyoseverin, prepared as a

member of our 8-azapurine library, were compared. Both

compounds inhibited the polymerization of sheep brain

purified tubulin in a dose-dependent manner with IC50

values of 7 and 40 microM. On the cellular level, the drugs

affected the microtubule network and showed

antiproliferative effects on a wide range of cancer cell lines,

independently of their p53 status. The novel 8-

azamyoseverin displayed, however, a weaker cytotoxicity.

The work was supported by grants GACR 204/03/D231 and

303/02/0875.

275
FUNCTIONAL ANALYSIS OF ALTERNATIVE
ISOFORMS OF THE TRANSCRIPTION FACTOR
PAX3 IN MELANOCYTES 

Q. Wang1, C. Parker1, N. Mitsios1, M. Slevin1, S. Kumar2

and P. Kumar1

1Manchester Metropolitan University, Manchester;
2Manchester University, Manchester,U.K. 

PAX3 encodes a transcription factor, that is involved in

myogenesis, melanogenesis, neurogenesis and myogenesis

during embryonic development. It is required for migration

of cells out of the neural crest to form melanocytes and

sympathetic neurones. It is expressed also in the

dermomyotome and appears to be important in cell

proliferation, migration and survival during early embryonic

muscle development.Loss-of-function mutations of PAX3

result in human Waardenburg’s syndromes and Splotch

mice (one characteristic of these is pigmentary

abnormality). The gene is re-expressed in tumours derived

from the neural crest (melanoma and neuroblastoma) and

dermomyotome (rhabdomyosarcoma-RMS). In the alveolar

subset of RMS it undergoes a t2:13 translocation forming a

hybrid PAX3- forkhead gene, which makes alveolar RMS

more highly malignant.

We isolated seven splice variants of PAX3 including two

previously unknown isoforms, g and h. We stably transfected

each isoform singly into mouse melanocytes, using empty

vector as control and studied their effects on cell

proliferation, survival and apoptosis. Total RNA was

isolated from vector control and cells transfected with one

of three isoforms, PAX3c,e or g and used to synthesise

cDNA. The cDNA was labelled with cy3 and cy5 dyes for

analysis in an Affymetrix glass microarray system. Our study

revealed those genes that were up- or down-regulated by the

different PAX3 isoforms. PAX3c, the most widely expressed

form, generally controlled similar genes to PAXe, a form

with two introns (8 and 9) spliced out. PAX3g which seems

to be tumour related, with part of the transactivation

domain and exon 9 missing, generally had opposite effects

on the same genes. We have grouped these downstream

genes according to their function and are validating our

results by RT-PCR and Western blotting. 

276
CD105 IS A PROMISING VASCULAR TARGET

Brendan Costello, Chenggang Li, Sarah Duff, David

Butterworth, Ali Khan, Alan Perkins, Susan Owens, Abdul

Fattah Al-Mowallad, Sarah O'Dwyer and Shant Kumar

Christie Hospital, and Manchester University, Manchester

M13 9PT, U.K. 

The absolute dependence of tumours on angiogenesis makes

endothelial cells (ECs) an attractive therapeutic target for

controlling both primary tumour growth and metastasis. This

approach has several advantages over conventional

treatments. First, unlike the cancer cells it supports, tumour

endothelium is not transformed and not subject to phenotypic

variations. It is therefore unlikely that antiangiogenic

strategies will suffer from the problem of secondarily

acquired drug resistance, which bedevils existing therapies.

Second, antiangiogenic targeting therapy may be able to

overcome the problem of tumour heterogeneity, which is a
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major problem in tumour cell targeted therapy. Third, the

physical barriers to penetration into solid tumours could be

circumvented by targeting the tumour vasculature, which is

more accessible than the neoplastic cells in a tumour mass.

Fourth, many thousands of dependent tumour cells will die

of nutrient deprivation if a capillary or segment of a micro-

vessel fails. It is estimated that a small micro-vessel supports

thousands of tumour cells. Fifth, a single agent developed for

antiangiogenic targeting could be applied to most or all types

of solid tumour and other angiogenesis-dependent diseases.

In order to develop an antiangiogenic therapy, it is imperative

to have appropriate reagents that selectively destroy the

tumour-associated vasculature without damaging the normal

vasculature. When compared to normal tissues, tumour

vasculature shows gross alterations in vivo with regard to its

morphology, metabolism, biochemical and immunologic

characteristics and gene regulation. One major difference is

in the proliferation rate of EC. Unlike the normal

vasculature, which is quiescent, the proliferation rate of

tumour EC is significantly higher. EC activation/proliferation

in blood vessels of cancer tissues results in up-regulation of

several genes and gene products. We have succeeded in

exploiting this difference by raising a panel of monoclonal

antibodies (Mabs) to activation/proliferation-associated

antigens of EC. One of our Mabs, E9, has been assigned to

cluster CD105. It is highly expressed on the luminal surfaces

of angiogenic endothelium and, thus, is a valuable target for

anti-angiogenesis therapy in cancer patients.

277
QUERCETIN INDUCED IN VITRO G2/M ARREST OF
CELL CYCLE AND APOPTOSIS IN HUMAN CERVIX
EPIDERMOID CARCINOMA CELLS (CA SKI)

Hsiu-Maan Kuo1, Te-Chun Hsia2, Lii-Tzu Wu3 and Jing-

Gung Chung3

Departments of 1Parasitology, 2Physiology and
3Microbiology, China Medical University, 91 Hsueh-Shih

Road, Taichung 404, Taiwan;
1Department of Internal Medicine, China Medical

University Hospital, Taichung, Republic of China

In this study, we evaluated the chemopreventive role of

quercetin in human cervix epidermoid carcinoma (Ca Ski)

cells in vitro by studying the regulation of prolieration, cell

cycle and apoptosis. Quercetin inhibited cell proliferation and

induced G2/M arrest and apoptosis in Ca Ski cells. Western

blot examination demonstrated that cyclin E level was

unaffected, whereas cyclin B1 and A levels increased with

quercetin in Ca Ski cells. However, the level of the cyclin-

dependent kinase Cdk1 was increased, while the level of Cdk2

was not affected by quercetin. The levels of p53 and p27 were

increased after Ca Ski cells were treated with various

concentrations of aquercetin. The increase in p27 may be the

major mechanism by which quercetin causes G2/M arrest in

these cells. Flow cytometric assays demonstrated that

quercetin induced apoptosis in Ca Ski cells. Treatment of cells

with quercetin resulted in the activation of caspase-8, -9 and -

3, in a mitochondrial membrance depolarization, and in an

increase of p53 levels. Taken together, it appears that

quercetin exerts its anticarcinogenic properties by inhibiting

proliferation and including G2/M arrest and apoptosis.
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TOPOISOMERASE II ALPHA DETECTION IN AN
ANIMAL MODEL: A POTENTIAL TOOL FOR
THERAPY PLANNING IN HEAD AND NECK CANCER

Christiane Kuropkat1, Pierre Rudolph2, Anja A. Dünne1,

Reza Parwaresch2 and Jochen A. Werner1

1Department of Otolaryngology, Head and Neck Surgery,

Philipps-University of Marburg, Deutschhausstr. 3, 35039

Marburg;
2Department of Pathology, University of Kiel,

Michaelisstr. 11, 24105 Kiel, Germany

Purpose of the study: In advanced squamous cell carcinomas of

the head and neck an increasing number of therapy protocols

aim at organ preservation by induction chemotherapy and

chemo/radiation therapy. The proliferation associated

monoclonal antibody Ki-S1 is directed against an epitope of

topoisomerase II alpha and is potentially capable of predicting

response to chemo/radiation therapy (1,2). The auricular VX2

carcinoma of the New Zealand white rabbit serves as an

animal model for human squamous cell carcinomas of the

head and neck, and the response to chemotherapy in this

animal model is currently under investigation (3). With the

present preliminary study the applicability of Ki-S1 in the VX2

carcinoma was investigated, in order to potentially predict the

tumor response to various chemotherapy protocols in further

studies. Procedures: Eight days after induction of the VX2

carcinoma in the right ear of ten New Zealand white rabbits,

the tumor tissue was isolated, formalin-fixed and paraffin-

embedded. The Ki-S1-index in percentage of positively

stained cells was determined by immunohistochemistry.

Results: The topoisomerase II alpha epitope marked by Ki-

S1 was detected in all investigated tumor tissue samples. The

Ki-S1-index ranged from 30 to 45% positive tumor cells, with

a median of 35%, and a mean of 37.5% (SD±4.86).

Conclusion: The proliferative activity and the topoisomerase

II alpha status of the auricular VX2 carcinoma of the New

Zealand white rabbit can be determined by Ki-S1. Further

studies with regard to the predictive potential of Ki-S1

concerning the response to chemotherapy in the VX2

carcinoma of the New Zealand white rabbit are therefore

feasible and currently in progress. 
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1 Kuropkat et al: Ki-S1 – A prognostic marker for

hypopharyngeal carcinoma with potential predictive value

for response to chemotherapy. Anticancer Res 23: 3965-

3970, 2003.

2 Stathopoulos et al: Topoisomerase II alpha expression in

squmamous cell carcinoma of the head and neck.

Anticancer Res 20: 177-182, 2000.

3 Dünne et al: Intravenous chemotherapy with cisplatin for

regional lymph node metastases of auricular VX2

carcinomas. Anticancer Res 24: 1785-1789, 2004.

279
THROMBOSIS IN CANCER WITH SPECIAL
REFERENCE TO THE LIVER

Hau C. Kwaan

Northwestern University, 333 East Huron Street, Chicago,

U.S.A. 

Since the recognition of an association between thrombosis

and cancer by Trousseau in 1876, many pathogenic factors

have been identified. The incidence of thrombosis is now

much higher due to improved survival rate and to newer

therapeutic modalities, including chemotherapy, radiation,

bone marrow transplantation and placement of vascular

access devices. Thromboembolic complications are now the

second most common cause of death in cancer. The

pathophysiology in cancer is complex, especially involving (a)

hypercoagulability and (b) impaired fibrinolytic activity.

Hypercoagulability is evidence of coagulation in almost every

cancer patient, indicating the activation of clotting factors, a

process initiated by the activation of tissue factor. The

expression of tissue factor is increased in many types of

cancer cells. Their activation results from either necrosis or

apoptosis of tumor cells. Apoptosis may occur as a result of

induction by chemotherapeutic agents, radiation and

hormonal therapy. The exteriorization of phospholipids in

the cell membrane during apoptosis leads to tissue factor

activation and coagulation. An example of this is seen in

acute promyelocytic leukaemia. Fibrinolysis is impaired in

cancer due to an increase in inhibitors of plasminogen

activators and plasmin. PAI-1 is increased and is a

prognostic indicator for poor clinical outcome. An increase

in fibrinolytic inhibitors has been observed in hepatocellular

carcinoma in both the tumor as well as in the patient’s blood.

The liver is involved in two respects. Firstly, veno-occlusive

disease of hepatic sinusoids is a major complication following

bone marrow transplantation in cancer patients. Though

multiple factors participate in the injury to these vessels, the

underlying pathology involves microvascular thrombosis and

plasminogen activator has shown some therapeutic success.

Secondly, hepatocellular carcinoma is associated with

multiple thrombotic complications, especially portal vein

thrombosis. Following orthotopic liver transplantation, there

are both arterial and venous thrombotic complications.

Clotting abnormalities, including acquired protein S

deficiency, play an important role. The management of these

complications is discussed.
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POTENTIAL AUTOCRINE FUNCTION OF VASCULAR
ENDOTHELIAL GROWTH FACTOR IN HEAD AND
NECK CANCER VIA VASCULAR ENDOTHELIAL
GROWTH FACTOR RECEPTOR-2

Panayiotis A. Kyzas, Dimitrios Stefanou, Anna Batistatou

and Niki J. Agnantis

Department of Pathology, University of Ioannina, Medical

School, Ioannina, Greece

Aim: In this retrospective study, we evaluated the expression

of vascular endothelial growth factor and its receptors in

neoplastic cells, in a cohort of patients with head and neck

squamous cell carcinoma, and compared this expression with

tumor aggressiveness, clinicopathologic parameters and

outcome. Results: High expression of vascular endothelial

growth factor was strongly correlated with high expression of

vascular endothelial growth factor receptor-2 (but not vascular

endothelial growth factor receptor-1) on the cancer cells

(p<0.001). The cooverexpression of both the protein and

vascular endothelial growth factor receptor-2 was associated

with higher tumor proliferation rate (p<0.001). The above

cooverexpression also correlated with worse survival (log rank

p<0.05) in patients with oral-larynx squamous cell carcinoma.

Conclusion: Our results suggest that an autocrine vascular

endothelial growth factor loop, mediated via vascular

endothelial growth factor receptor-2, probably exists in head

and neck squamous cell carcinoma. These observations

support the hypothesis that the use of vascular endothelial

growth factor receptor-2 inhibitors as adjuvant antiangiogenic

therapy might have beneficial effects for these patients, by

disrupting both paracrine (endothelial-dependent) and

autocrine actions of vascular endothelial growth factor.
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VERSICAN ACCUMULATION IS SPECIFICALLY
RELATED TO NEOVASCULARIZATION AND
METASTATIC POTENTIAL IN TESTICULAR GERM
CELL TUMORS

V. Labropoulou1, A. D. Theocharis2, P. Ravazoula3, P.

Perimenis4, H.P. Kalofonos1 and N.K. Karamanos2

1Division of Oncology, School of Medicine, 2Laboratory of

Biochemistry, Department of Chemistry, 3Department of

Pathology and 4Division of Urology, School of Medicine,

University of Patras, 26110 Patras, Greece
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Versican and decorin have recently been reported to be

increased in various malignant tumors and are thought to

be involved in cancer growth and progression.

The expression of versican and decorin in 71 patients with

testicular germ cell tumors (GCTs) was examined

immunohistochemically, and the deposition of proteoglycans

was correlated with the clinicopathological findings.

In most of the cases, increased decorin and versican

peritumoral staining was demonstrated. Versican staining

was more prominent in nonseminomatous germ cell tumors

(NSGCTs), whereas decorin staining was similar in both

NSGCTs and seminomas. Strong peritumoral staining of

decorin and versican in seminomas was found to be

associated with vascular and lymphatic invasion, nodal

metastasis and tumor stage (p<0.05). In NSGCTs, strong

peritumoral staining of decorin was not found to be related

to any of the clinicopathological variables examined. In

contrast, versican accumulation was significantly associated

with tumor size, vascular and lymphatic invasion, nodal and

distant metastasis as well as with disease stage (p<0.05) in

NSGCTs. Interestingly, the deposition of versican was

linearly correlated with the number of microvessels in the

tumor stroma in GCTs (regression coefficient; R=0.999,

p=0.009), whereas a clear but not significant negative

relationship was observed between decorin accumulation

and neovascularization. These results indicate that ectopic

versican and decorin expression is a frequent feature of

GCTs. Versican, but not decorin, accumulation in tumor

stroma of GCTs is related to metastatic potential and

neovascularization and may be a useful marker for

identification of high-risk patients. Decorin probably

exhibits different biological roles in tumor growth and

progression and is not an indicator of metastatic disease.

282
OVERCOMING MULTIDRUG RESISTANCE (MDR)
BY RNA INTERFERENCE (RNAi) TECHNOLOGY

Hermann Lage

Charité Campus Mitte, Institute of Pathology,

Schumannstr. 20/21, D-10117 Berlin, Germany

MDR1/P-glycoprotein (P-gp) mediates the classical

multidrug resistance (MDR) phenotype of human cancer

cells. Thus, disruption of P-gp-mediated drug extrusion

results in a re-sensitization of tumor cells to treatment with

antineoplastic agents. RNA interference (RNAi) has been

identified as a novel mechanism for controlling gene-

specific expression. This mechanism utilizes short double-

stranded RNA (dsRNA) molecules to target mRNAs of

interest for degradation. In order to reverse P-gp-mediated

MDR, two 21-nt dsRNAs were designed to inhibit the

expression of P-gp. Both small interfering RNA (siRNA)

constructs were used to treat the P-gp-positive, human

classical MDR cell lines EPG85-257RDB derived from

gastric carcinoma, and EPP85-181RDB derived from

pancreatic carcinoma. In both cancer cell systems, both

siRNAs could specifically inhibit the expression of P-gp in a

time-dependent manner on mRNA and protein level. Both

siRNAs decreased the level of P-gp mRNA and protein

expression to less than 10% of the original value, and

reduced the cellular resistance to the classical MDR agent,

daunorubicin, dramatically. This means in the case of

pancreatic carcinoma cells the decrease in resistance was

more than 90%, in the case of gastric carcinoma cells 50%.

Since both anti-P-gp siRNA constructs showed gene-

silencing activity, expression vectors were designed for

stable expression of short hairpin RNA (shRNA) molecules

mediating RNAi. Transfection of these constructs into the

gastric carcinoma-derived MDR cell line EPG85-257RDB

fully inhibited P-gp expression on mRNA and protein level

and completely reversed the drug-resistant phenotype,

whereas no gene-silencing effects could be observed in the

pancreatic carcinoma-derived MDR cell line. Furthermore,

preliminary data of applying these anti-P-gp shRNA

constructs in a mouse model, demonstrated a siRNA-

mediated reversal of the classical MDR phenotype in breast

cancer-derived cells in vivo. The data indicate that the

RNAi approach may be applicable as a specific means to

reverse tumors exhibiting a P-gp-dependent MDR

phenotype back to a drug-sensitive one.
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DIFFERENTIAL ROLES OF CATHEPSINS B AND L
IN GLIOMA PROGRESSION

Tamara T. Lah1, Miha Trinkaus2, Irena Zajc1 and Tadej

Strojnik2

1Department of Genetic Toxicology and Cancer Biology,

National Institute of Biology, Vecv na pot 111 1000

Ljubljana; 2Maribor Teaching Hospital, Ljubljanska 5,

Maribor 2000, Slovenia 

Lysosomal cysteine proteases, cathepsins B and L, have

been associated with the progression of various tumours

(Berdowska, 2004). Their specific role in the development

of brain malignancy (astrocytic tumours), although studied

extensively (reviewed by Levicv ar et al., 2003) is not clear.

Cathepsins B and L were mostly associated with cell

invasion as we (and others) have shown previously that the

invasion of anaplastic astrocytoma and glioblastoma (GBM)

cell lines in vitro through various ECM matrices were

partially inhibited by the addition of selective synthetic

inhibitors. However, these enzymes may affect several other

processes, such as activation of growth factors, cell

migration, apoptosis and angiogenesis.
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In this study, we demonstrated that, by selective

regulation of their intracellular expression in glioblastoma

cell line U87, we can modulate their invasion in Matrigel,

laminin, collagen and fibronectin. We also showed, that

apoptotic response to staurosporine, a protein kinase

inhibitor, is highly increased, particularly by cathepsin L

inhibition and down-regulation. In the clinical study,

comprising 87 glioma patients, both cathepsin B and L

proteins were significantly increased in malignant

glioblastoma (GBM) compared with the tumours of lower

grades. The immunohistochemical analysis revealed that

cathepsins are not only expressed by the tumour cells, but

also by endothelial cells. Cathepsin B was significantly

increased in endothelial cells of malignant tumours, whereas

cathepsin L was not. Endothelial cell associated cathepsin

B in GBM was prognostic for the patients’ survival. This

indicates that cathepsin B may be related to angiogenesis.

In contrast, cathepsin L expression in tumour and

endothelial cell types, although increased, was not relevant

to the prognosis of the same patients. We conclude that

both cathepsins may be involved in the process of tumour

cell invasion and the progression to angiogenesis may

involve cathepsin B. In addition, high levels of tumour cell

associated cathepsin L may affect patients’ survival by

protecting the tumours from apoptosis, induced by

chemotherapy. However, larger studies with well controlled

therapeutic treatments are needed to confirm the role of

cathepsin L in chemo-resistance. 

1 Berdowska: Clin Chem Acta 342: 41-69, 2004.

2 Levicv ar et al: J Neurooncology 58: 21-32, 2002.
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TARGETING MASS SPECTROMETRY TO COVALENT
PROTEIN MODIFICATIONS WITH FUNCTIONAL
IMPACT

Wolf D. Lehmann

Central Spectroscopy, German Cancer Research Center

(DKFZ), Im Neuenheimer Feld 280, D-69120 Heidelberg,

Germany

A set of 2-5 proteolytic peptides (typical sequence coverage

1-15 %) identified by tandem MS is considered as a reliable

basis for protein identification. In contrast, reliable protein

modification analysis requires a sequence coverage

approaching 100%. Practically, coverage values between 60

and 100% can be achieved by special procedures such as the

use of protease mixtures and/or applying extended data

acquisition times or the use of (multidimensional) LC-

MS/MS procedures. We have introduced an automated in-

depth analysis of in-gel protein digests by nanoelectrospray

Q-TOF MS/MS procedures, generally providing a high

sequence coverage. Using acquisition times between 1h and

3h for one digest, we end up with a data set of high-quality

MS/MS spectra which contains a comprehensive

characterization of all digest components. This data set is

then screened for the presence of modified peptides by a

combination of manual and search-engine supported

procedures. 

Modified peptides are recognized by modification-specific

fragmentation reactions, which generate reporter ion(s) or a

reporter neutral loss. For instance, phosphopeptides

typically show a neutral loss of H3PO4 (for pSer and pThr)

or the loss of HPO3 and/or formation of a typical immonium

ion (for pTyr). N-terminally-modified peptides generate

specific b type ions not observed in unmodified analogs.

Data filtering procedures are demonstrated, by which the

MS/MS data sets can be searched for the presence of N-

terminal modifications.

The electrospray MS/MS techniques for phosphopeptides

can be supported by LC-element mass spectrometry with

direct detection of phosphorus. These techniques are

demonstrated for analysis of model phosphoproteins and for

the identification of previously unknown phosphorylation

sites. In summary, electrospray tandem mass spectrometry

and element mass spectrometry are highly specific and

flexible tools for the recognition of covalent protein

modifications. 
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COMPLEMENTARY AND ALTERNATIVE MEDICINE
(CAM) IN CANCER IN EUROPE. CAM-CANCER
PROJECT

Stephane A. Lejeune

European Organisation for Research and Treatment of

Cancer, Data Center, 83 Av. E. Mounier, 1200 Brussels,

Belgium

The use of CAM by cancer patients and health professionals

is reported to be increasing. Cancer patients and the public

are flooded with information of a highly variable quality

about CAM. It is critical that both patients and physicians

have access to reliable evidence-based information. The

European situation is characterised by scattered resources

making a European network necessary. The European

Commission, within the framework of the "Quality of Life

and Management of Living Resources" program, approved

funding for the project "Concerted Action for

Complementary and Alternative Medicine Assessment in

the Cancer Field" (CAM-CANCER). The project’s

objectives are: 1) To integrate existing European initiatives

for reviewing and summarizing the evidence on CAM in

cancer. 2) The estimation of scientific evidence by the

realisation of a systematic literature review and information

search on CAM in the cancer field. 3) To produce and
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disseminate suitable evidence-based information for health

professionals in order to help them to inform their patients. 

The CAM-CANCER project consortium is composed of

eight partners. Among them, some are specialised in

medical literature review, others in CAM research, in cancer

care, in psycho-oncological issues, in patient support and in

patient information. The consortium includes the Swiss

Study Group on CAM in cancer, the Swiss Cancer League,

the Association of European Cancer Leagues represented

by the Norwegian Cancer Society, the Norwegian National

Research Center in CAM, The Cochrane Cancer Network,

The Complementary Medicine Unit, the Peninsula Medical

School, Universities of Exeter and Plymouth, The German

Cancer Society, The Netherlands Cancer Institute, Antoni

Van Leeuwenhoek Hospital, The Study Group on

Unconventional and Complementary Methods in Oncology,

Institut fur Medizinische Onkologie, Hämatologie und

KMT, Nuremberg, and The European Organization for

Research and Treatment in Cancer. In order to bring

additional specific expertise and points of view,

representatives of oncology nurses, CAM practitioners and

cancer patients were additionally appointed to the project

Steering Committee.

The CAM-CANCER deliverables will be: 1) A web site

featuring information for health professionals and online

collaboration tools for project collaborators. 2) Systematic

reviews according to Cochrane Collaboration guidelines.

Published literature will be searched in major and

specialised databases. In order to avoid publication bias,

unpublished literature will also be searched in specialised

and private databases. 3) Peer-reviewed and up-to-date

summaries of the existing scientific information on CAM in

cancer (CAM-Summary). The CAM Summaries will provide

information on the CAM background, promoter claims,

safety issues, and efficacy 4) Recommendations for

searching and reviewing the evidence on CAM in cancer. 
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EFFECT OF “PHYSIOLOGICAL HYPOXIA” ON
HUMAN ENDOMETRIAL ADENOCARCINOMA
VARIANTS

Isabelle H. Lelong-Rebel1 and Gérard Rebel2

1UPR 9003 CNRS and 2DEPULP, IRCAD-Hôpital Civil-

BP 426, F-67091-, Strasbourg, Cedex, France

Many of the seminal findings in cell and molecular biology

research have arisen from cultures of cells grown

conveniently and classically in a “standard” gas phase

incubator, therefore at 20% oxygen content. Led by cancer

research findings, mainly from the radiology field, biologists

are becoming aware of the impact of pO2 governing the

patterns of biological activities, of gene expression and of

pharmacological response as well. In vivo, cells within solid

tumors can be chronically hypoxic because of limited

diffusion of oxygen from blood vessels, or they may be

transiently hypoxic because of intermittent blood flow,

leading to hypoxic cell resistance to cytotoxic drugs and/or

ionizing radiations. It is not longer appropriate to think of

studying phenomena implicating cellular oxygen supply such

as oxidative stress responses, redox-status of the cells,

reoxygenation side-effects, ROS pharmacological studies,

hypoxia and others, still using 1980s technology e.g.
modulation of the sole CO2 content of the gas phase.

Exposure of eukaryotic cells to a so-called hypoxic

environment results in adaptative changes, including altered

expression of various proteins, altered molecule transport

patterns. In this study, we compared some properties of two

variants of Ishikawa human endometrial carcinoma cells (S

and M variant, respectively) grown either at 20%O2/5%CO2

(standard gaz phase) and at 5%O2/5%CO2 (O2 content for

physiological pO2 of human endometrium). Growth of both

variants was lower at 5%O2 than at 20%O2. Whereas growth

of the “estrogen-dependent” M-variant was stimulatable by

10nM 17ß-estradiol at 20%O2, no stimulation of growth by

17ß-estradiol was observed at 5%O2. Basal growth of the S-

variant was unaffected by 17ß-estradiol at both pO2. By

contrast, alkaline phosphatase activity was notably stimulated

by 17ß-estradiol in the M-variant at both pO2, whereas no

stimulation was observed for the S-variant. Taurine uptake of

both variants was higher in cells grown at 5%O2 than in cells

grown at 20%O2. Surprisingly, stimulation of taurine uptake

was observed in M-variants upon addition of 17ß-estradiol,

whereas no stimulation occurred in S-variants. 17ß-estradiol

stimulation of taurine uptake in M-cells was higher at 5%O2

than at 20%O2. Altogether, these data show differential

alterations in pharmacological determinants of drug action

and mirror the complexity of the determinants encountered

in vivo, such as those linked to tumour heterogeneity e.g.
cellular heterogeneity (17ß-estradiol-dependency or not), O2

supply, etc. The challenge faced today is to correctly optimize

existing culture systems in order to validate new models for

use in drugs effects/risks assessment, with the goal of

representing better human tissue homeostasis. 
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SYNERGISTIC GROWTH OF SCF AND GM-CSF
INVOLVES KINASE-DEPENDENT AND
INDEPENDENT CONTRIBUTIONS FROM C-KIT

Johan Lennartsson1,2, Shivakrupa1 and Diana Linnekin1

1Basic Research Laboratory, Center for Cancer Research,

National Cancer Institute-Frederick, Frederick, MD

21702, U.S.A.;
2Ludwig Institute for Cancer Research, Biomedical

Center, Box 595, 751 24 Uppsala, Sweden
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Stem cell factor (SCF) binds and activates the receptor

tyrosine kinase c-Kit and this interaction is critical for normal

hematopoiesis. Stem cell factor also synergizes with a variety

of growth factors, including those binding members of the

cytokine receptor superfamily. The mechanisms mediating this

synergy are still to be defined. Both structural and biochemical

cross-talk between c-Kit and the receptor for granulocyte

macrophage colony stimulating factor (GM-CSF) were

investigated. We found that c-Kit forms a complex with the ‚-

chain of the GM-CSF receptor and that this interaction

involves the first part of the c-Kit kinase domain. While

inhibition of c-Kit kinase activity completely blocked SCF-

induced proliferation, there was still greater than additive

growth induced by SCF in combination with GM-CSF. In

contrast, an inhibitory antibody against the extracellular

domain of c-Kit (K-27) completely inhibited growth in

response to SCF alone or in combination with GM-CSF.

These results support a kinase-independent component of the

synergistic growth induced by SCF and GM-CSF that may

relate to interaction of these receptors. It is also clear that a

significant part of the synergistic growth is dependent on c-Kit

kinase activity. While synergistic increases in phosphorylation

of c-Kit and the ‚-chain of the GM-CSF receptor were not

observed, SCF and GM-CSF in combination prolonged the

duration of Erk1/2 phosphorylation in a PI3-kinase-dependent

manner. Indeed, PI3-kinase was also synergistically activated

by the combined stimulation. Hence, c-Kit makes both kinase-

independent and -dependent contributions to the proliferative

synergy induced by SCF in combination with GM-CSF.
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AN IN VITRO ANALYSIS OF THE HERBAL
COMPOUND ESSIAC®

Stephen P. Myers1, Phillip A. Cheras1, David Lin1, Rachel

Li1, Trudy Cattley1, Peta-Anne Paul-Brent1, Blair J.N.

Leonard2 and Edward Mills3

1Australian Centre for Complementary Medicine,

Southern Cross University, Lismore NSW, Australia;
2Faculty of Medicine, University of Toronto, Toronto,

Ontario;
3Research Department, College of Naturopathic Medicine,

Toronto, Ontario, Canada 

Despite the recommendation of the Task Force on

Alternative Therapies of the Canadian Breast Cancer

Research Initiative (Kaegi, 1998), there has been little

published research on the widely used herbal compound

Essiac® in the scientific literature. We aimed to assess this

deficiency with a comprehensive analysis of Essiac® activity

in vitro. Materials and Methods: The activity of Essiac® was

measured in established in vitro assays quantifying

antioxidant activity, cell specific cytotoxicity, cellular

immunomodulation, Arachadonic acid pathway inhibition,

fibrinolytic activity, platelet aggregation inhibition, anti-

microbial activity, and inhibition of the CYP P450 family.

Results: Essiac® exhibited significant anti-oxidant activity in

the ABTS assay, with 1ml of Essiac® possessing the anti-

oxidant activity of 3mM Trolox, a vitamin E analogue.

Essiac® at 20-fold dilution also exhibited significant

immunomodulatory effects, specifically stimulating

granulocyte phagocytosis (28.24±0.26%) over controls,

while increasing CD8+ cell activation (>5-fold) and

moderately inhibiting COX-1 (18±1%), COX-2 (24±0.5%),

5-lipoxygenase (16±1%) and phospholipase A2 activity

(12±0.5%). As well, Essiac® exhibited significant cell

specific cytotoxicity towards A2780 cells (ovarian epithelial

carcinoma). After hydrolysis with beta glucosidase, Essiac®

increased cytotoxicity towards PC3 cells (prostate

adenocarcinoma). Importantly, a 20-fold dilution of Essiac®

showed significant inhibition of several cytochrome p450

enzymes, most notably CYP1A2 (37%) and CYP2C19

(24%) as well as a dose-dependent inhibition of clot

fibrinolysis. Essiac® possessed no specific activity in the

platelet aggregation or anti-microbial assays. Conclusion: An

in vitro analysis of Essiac® indicated significant anti-oxidant

and immunomodulatory properties as well as cancer cell

specific cytotoxicity, consistent with the historical properties

ascribed to this compound. Importantly, significant

cytochrome p450 and fibrinolysis inhibition was also

observed. These data represent the first comprehensive

investigation of the in vitro effects of Essiac®
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AN IN VIVO ANALYSIS OF THE HERBAL
COMPOUND ESSIAC®

Blair J.N. Leonard1 and Edward Mills2

1Faculty of Medicine, University of Toronto, Toronto,

Ontario; 2Research Department, College of Naturopathic

Medicine, Toronto, Ontario, Canada

Essiac® is a herbal compound that has been in common use

with cancer patients for over 80 years, with one published

survey indicating use by up to 35% of individuals in a Canadian

breast cancer population (Gray et al., 1997). Despite its

relatively widespread use, there are no peer-reviewed

published reports of in vivo studies regarding the use of this

compound. To address this paucity of experimental data, we

undertook to investigate some of the hypothesised properties

of Essiac using established experimental protocols in an in vivo
line of inquiry. Materials and Methods: Essiac® herbal

compound was administered at 2 different concentrations

orally to both mice and rats prior to all experimentation.

Protection from ethanol-induced gastric ulceration and carbon

tetrachloride-induced hepatic injury were performed on Wistar
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rats using previously published methods. Effects of Essiac®

ingestion on post-glucose-load serum glucose levels,

haematopoietic activity and in cellular and humoral immune

modulation assays were performed using BALB/C and ICR

mice, employing previously established methods. Results:
Essiac® administered orally at the highest concentration (4

ml/kg) demonstrated a modest gastroprotective effect,

reducing ethanol-induced gastric ulceration (33% vs. placebo).

As well, at the lower concentration tested (0.4 ml/kg), Essiac®

significantly reduced the circulating WBC count (6.8±0.3

X103/Ìl vs. 7.9±0.2 X103/Ìl, p<0.05), though this effect was not

observed at the higher dose. None of the other haematological

parameters measured were significantly affected at either dose

tested. Essiac® did not confer significant hepatoprotective,

hypoglycemic or immunomodulatory properties upon p.o.
administration in the assays tested. Conclusion: Essiac® herbal

compound confers some gastroprotective qualities upon p.o.
administration, as has been previously postulated. Essiac® also

appears to reduce WBC levels after ingestion, though this

effect requires further investigation. Essiac® does not seem to

possess any significant hepatoprotective, hypoglycemic or

immunomodulatory activity in any of the in vivo experimental

models tested. These results represent the first published

investigation into the in vivo effects of Essiac® consumption in

an animal model. 

290
ADVANCES IN THE TREATMENT OF GASTRO-
ESOPHAGEAL CANCER

Th. Liakakos

Department of Surgery, University of Athens Medical

School, Athens, Greece

In contrast to the decreasing prevalence of gastric cancer, there

has been an alarming rise in the incidence and prevalence of

adenocarcinoma of the esophagogastric junction in the

Western world during recent decades. Though this type of

cancer has been recognized as a distinct entity, many

observations indicate a possible heterogeneity in the

pathogenesis and biological behavior of the adenocarcinomas

arising in the proximity of the esophagogastric junction. In an

effort to form a basis for defining, assessing and reporting

treatment of adenocarcinomas arising in the vicinity of the

esophagogastric junction, a classification system was agreed by

the experts at a Consensus Conference of the International

Gastric Cancer Association (IGCA) and the International

Society for Diseases of the Esophagus (ISDE). According to

this classification, these tumors are classified as Type I:

Adenocarcinoma of the distal esophagus, Type II: True

carcinoma of the cardia Type III: Subcardial gastric carcinoma. 

Surgical resection is still the only therapy that offers a

chance for cure in patients with resectable adenocarcinoma of

the esophagogastric junction. Though the goals of surgical

intervention are clear, complete primary tumor removal (R0)

with the appropriate lymphadenectomy, there are major

controversies in the selection of the appropriate surgical

techniques that offer a prolonged survival rate. The lack of a

TNM classification specific for these tumors gives rise to these

controversies and reflects our difficulties in understanding the

different patterns of locoregional invasion and nodal

metastases of the three types of adenocarcinomas that invade

the gastroesophageal junction. To improve the poor results of

surgery alone, many multimodal therapies have been tried out

or are under investigation using adjuvant and/or neo-adjuvant

chemo or chemoradiotherapy and appear to offer a significant

survival benefit in patients with locally advanced tumors of the

esophagogastric junction. As preoperative staging seems

mandatory for the selection of the appropriate therapy all new

imaging modalities, spiral CT-scan, MRI, endoscopic

ultrasound with FNA and FDG-PET Scan and minimal

invasive techniques, laparoscopy and thoracoscopy, are under

evaluation in an effort to improve the accuracy of diagnosis of

the exact locoregional tumor invasion and of the nodal or

solid organ metastases.

291
SURGERY IN OVARIAN CANCER- HOW RADICAL
SHOULD THE PROCEDURES BE?

W. Lichtenegger, J. Sehouli and H. Weidemann

Department of Gynecology and Obstetrics, Charité/

Campus Virchow-Klinikum, Berlin, Germany

The majority of patients with ovarian cancer are in an

advanced stage of the disease at the time of first diagnosis.

Ovarian cancer is the fifth leading cause of cancer death

among women. First-line treatment of ovarian cancer

consists of a radical surgical approach followed by adjuvant

chemotherapy. 

Surgery is the cornerstone in the management of early

and advanced ovarian cancer. Comprehensive and adequate

surgical staging is essential for precise prognostic

determination (FIGO-stage) and the indication for adjuvant

therapy. Although randomized trials are lacking, the survival

advantage associated with optimal primary cytoreduction

has been consistent and reproducible. With increasing

radicality of cytoreductive multivisceral surgical techniques,

it appears that an "optimal" surgical procedure is to leave

the patient with no macrosopic residual tumor mass. The

survival benefits of cytoreductive surgery are also applicable

to women with stage IV ovarian cancer and platinum-

sensitive relapsed ovarian cancer. 

Unless their medical condition prohibits anesthesia and

surgery, patients with advanced ovarian cancer should

undergo primary cytoreductive surgery with the primary
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goal of complete tumor removal. The surgical approaches

to advanced ovarian cancer are discussed in detail.

292
BERBERINE INDUCED IN VITRO G2/M ARREST OF
CELL CYCLE AND APOPTOSIS IN HUMAN GASTRIC
CANCER SNU-5 CELLS

Jin-Pin Lin1, Hsu-Feng Lu2, Te-Chun Hsia3 and Jing-Gung

Chung4

1School of Chinese Medicine and 4Department of

Microbiology, China Medical University, Taichung City,

400, Taiwan;
2Department of Clinical Pathology, Cheng Hsin

Rehabilitation Medical Center, Taipei, Taiwan;
3Department of Internal Medicine, China Medical

University Hospital, Taichung City, 400, Taiwan, R.O.C.

Berberine is the major constitutent of Coptis Chinese and it has

long been used in Chinese herbal medicine to treat patients

with gastrointestinal disorders. The purpose of this study was to

investigate the molecular mechanism of action of berberine

Cytoxicity, cell cycle arrest and apoptosis were examined in vitro
using primary human gastric cancer SNU-5 cells. Berberine

inhibited cell proliferation, G2/M arrest and apoptosis in SNU-

5 cells. The IC50 for this cell line was found to 24.94 ÌM, a limit

put forward by the National Cancer Institute (NCI) for

classification of the compound as a potential anticancer drug.

In SNU-5 cells after treatment with 10-100 Ìª, G2/M cell cycle

arrest was observed. In addition, apoptosis, detected as sub-G0

cell population in the cell cycle measurement, was shown in 25-

100 Ìª-treated cells by monitoring the DNA fragmentation

and sub-G1 by using agarose gel electrophoresis and flow

cytometric analysis. Western blot examination demonstrated

that cyclin B1 and A levels increased with berberine in SNU-5

cells. The levels of p53, p27 and p16 were increased after

treatment of SNU-5 cells with various concentrations of

berberine. Increased levels of p27 may be the major factor

causing G2/M arrest in these examined cells. Treatment of cells

with berberine resulted in the activation of caspase –9 and –3, in

a mitochondrial membrance depolarization, and in increased

p53 levels. Taken together, berberine therefore appears to exert

its anticarcinogenis properties by inhibiting proliferation and

inducing G2/M arrest and apoptosis through activation of

caspase –3.

293
EFFECTS OF ASPIRIN ON THE IN VITRO AND IN

VIVO ACETYLATION OF 2-AMINOFLUORENE IN
SPRAGUE-DAWLEYS RATS

Song-Shei Lin1, Chun-Shu Yu2, Jeng-Yuan Wu3, Yeu-

Sheng Tyan4, Wen-Chun Lin5 and Jing-Gung Chung6

1Department of Radiological Technology, Chungtai

Institute of Health Sciences and Technology, Taichung,

Taiwan;

Departments of 2Center of General Eduction,
5Pharmacology and 6Microbiology, China Medical

University, Taichung, Taiwan;
3Department of Chest Surgery, Armed Force Taichung

General Hospital, Taichung 411, Taiwan;
4Department of Radiology, Taichung Veterans General

Hospital, Taichung, Taiwan, Republic of China

The effects of acetylsalicylic acid (Aspirin) on the

acetylation of chemical carcinogens have not been

previously reported. The present studies were undertaken

to determine the effect of acetylsalicylic acid on the in vitro
N-acetyltransferase (NAT) enzyme activity and in vivo
acetylation of 2-aminofluorene in laboratory rats. In in vitro
examination, cytosols of blood, bladder, colon and liver,

with and without acetylsalicylic acid treatment, showed

different percentages of 2-aminofluorene acetylation. The

data indicated that there was decreased NAT activity

associated with increased acetylsalicylic acid in the cytosol

reaction. In in vitro examination, values of apparent Km and

Vmax decreased 16 and 21%, respectively, for acetylation

of AF in blood NAT, 73 and 35% for acetylation of AF in

bladder NAT, 36 and 25% for acetylation of AF in colon

NAT, and 58 and 51% for acetylation of AF in liver NAT.

The yield of 2-AF-DNA adducts in mononuclear leukocytes

treated with 60 ÌM 2-AF and 0.4 ÌM. Aspirin was decreased

about 53% compared with the control group. The produced

quantities of 2-AF-DNA adducts were apparently inhibited

by 0.4 ÌM aspirin in blood, bladder, colon and liver cytosol.

On in vivo examination, pretreatment with acetylsalicylic

acid (50mg/kg) 48 h prior to the administration of 2-

aminofluorene (50mg/kg) resulted in 24 and 28% decreases

in the fecal and urinary recovery of N-acetyl-2-

aminofluorene, and a 26% decrease in the metabolic

clearance of 2-aminofluorene to N-acetyl-2-aminofluorene.

This is the first demonstration of acetylsalicylic acid

inhibition of arylamine N-acetyltransferase activity.

294
EXPRESSION OF THE GROWTH HORMONE
RECEPTOR IN NORMAL TISSUE BIOLOGY AND
ADAPTATION IN NEOPLASM

David T. Lincoln

Independent Research Foundation, 53 Ashburton Street,

Chapel Hill, QLD, Australia

Pituitary growth hormone (GH) is essential for postnatal

growth, exerting its actions by direct effect on target organs

and by stimulating the production of IGF-1, thereby
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modulating the synthesis of multiple mRNA species in

mammalian tissues. At the tissue level, the pleiotropic

actions of GH result from the interaction of GH with a

specific cell surface receptor, the GHR. The GHR belongs

to the haematopoietic receptor superfamily which includes

prolactin and cytokine receptors and was the first of the

class 1 cytokine receptors to be cloned. Signal transduction

pathways are unknown for these receptors, which do not

possess any consensus sequences homologous to tyrosine

kinases. Cloning and sequencing show that the GHR is not

homologous to other receptors of known function but only

to the prolactin receptor. It shares structural characteristics

with other family members and common signalling

mechanisms based on common usage of the Janus kinase 2

(JAK2).This tyrosine kinase-dependent event may be an

archetype for induction of other immediate early gene

transcription factors, which then interact to determine the

programming of subsequent transcriptional response to GH.

Signal transduction across the cell membrane by the GHR

occurs through GH-induced homodimerization of two

GHRs to form a trimeric complex. This has enabled the

creation of specific hormone antagonists that block receptor

dimerization. Cloning of the human liver GHR has shown

that the receptor is a single polypeptide chain of 620 amino

acids, consisting of an extracellular hormone-binding

domain, a unique transmembrane domain and a long

cytoplasmic domain. The GH-binding protein (GHBP),

identified in both human plasma and that of other species,

corresponds to the extracellular binding domain of the

membrane GHR. Since tissue responsiveness to GH is likely

to be regulated by local concentrations and availability of

the membrane-bound GHR, this investigation reports GHR

expression by use of immunohistochemal assays in the

nucleus and cytoplasm of normal and neoplastic cells. Well

characterized monoclonal antibodies (Mabs), directed

against the hormone binding site of the receptor, was

applied to normal and neoplastic tissues, cell cultures,

malignant lymphomas, mammary gland and carcinoma,

neural tissue, neurogenic tumours, hypophyseal adenomas,

paediatric tumours, benign and malignant melanomas,

colorectal carcinomas, vascular tumours, prostate and

gynaecological tumours. The results demonstrate expression

of GHR in the cell membrane, cytoplasm, peri-nuclear

Golgi apparatus and the nuclei in a variety of cell types

from rat, rabbit and human tissue cells. Relative to normal

tissue and benign tumours, the proportion of

immunoreactive cells and the intensity of receptor

expression was greater in malignant tumours and most

metastatic tumours were positive. Some tumour cells also

displayed prominent GHR expression in the nucleus which

is the result of nuclear GHR/GHBP, identically to the

cytosolic and plasma GHBP. Staining was heterogeneous

and varied with stage of tissue development, sometimes

being associated with heterochromatin. The nuclear

chromatin shares two identical determinants with the

membrane receptor and the nuclear GHR/BP. Mabs 43 and

263 were reactive in identical locations and in some tissues

immunoreactivity with Mabs 1 and 5 could also be detected.

In conclusion, GHR are widespread and their discovery in

cancers has led to the assignment of new physiological roles

for GH. Some of these involve local or paracrine roles for

GH, as befits its cytokine status. The expression of GHR in

both the cytoplasm and nucleus of cells suggests that

receptor-mediated intracellular GH transport is possible.

GH must be transported to the nucleus if it is to exert its

action via nuclear receptors. Whether the receptor is

required only for internalization of GH and not intracellular

movement of the hormone is not known. It is possible that,

once internalized, the hormone-receptor complex could

dissociate and the hormone be translocated by a receptor-

independent pathway, perhaps complexed to the GHBP.

GHR expression in the nucleus suggest that GH

internalized to the nucleus, may bind to chromatin GHBP.

The nuclear chromatin-associated GHR may be involved in

modulating transcription of GH-specific mRNA. The

heterogeneity of GHR nuclear expression suggests a

relationship of the nuclear GHR to specific cell events such

as the cell cycle. Furthermore, the increase in GHR

expression observed between normal tissue, benign and

malignant tumours strongly implies that GHR adaptation is

a function of tumour progression and raises questions

regarding the possible oncogenic potential of the GHR and

its association with malignant transformation. It is proposed

that the view that GH is mediated by IGF-I is simplistic;

rather, GH acts to induce an array of growth factors and

their receptors and the composition of this array varies with

tissue type and, probably, with stage of development. 

295
SEQUENTIAL TREATMENT WITH
DEXAMETHASONE AND CLOMIPRAMINE LOWERS
THE CELL SURVIVAL THRESHOLD IN HUMAN
GLIOMA CELLS

R. Lisle, S. Tullberg, N. Osborne and G.J. Pilkington

School of Pharmacy and Biomedical Sciences, University

of Portsmouth, PO1 2DT, U.K.

The steroid, dexamethasone, is frequently used in the

control of cerebral oedema in patients with high grade

malignancy brain tumours. In vitro findings suggest that

dexamethasone may both inhibit and promote apoptosis.

Earlier work in our laboratories has demonstrated that the

tricyclic antidepressant, clomipramine, selectively induces

apoptosis in cultured human glioma cells via complex III of

the respiratory chain in compromised tumour mitochondria
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where cytochrome C is released and activates a caspase

pathway to cell death. Dexamethasone and clomipramine

are known to be interacting medications. Consequently,

simultaneous administration may lead to an additive,

synergistic or inhibitory effect on the apoptotic effect of

clomipramine. In a series of experiments IPSB-18 anaplastic

astrocytoma cells (passage 46) and a non-neoplastic,

astrocyte-rich culture derived from resected epileptic brain

(passage 11) were exposed to clomipramine (10 ÌM) or

dexamethasone (0-50 ÌM) for 24 hours and were then

exposed to clomipramine (0-30 ÌM) or dexamethasone (0-

50 ÌM) for 72 hours. MTT cell viability assays were then

performed. Both cell lines that were pre-treated with

clomipramine and subsequently with dexamethasone

showed no treatment-related effect. In tumour cells pre-

treated with dexamethasone, however, when followed with

sub-chronic treatment with clomipramine cell death

occurred at <2 ÌM as opposed to <10 ÌM. This did not

occur in the non-neoplastic brain cells. Studies aimed at

elucidation of the molecular mechanisms underlying these

effects are currently in progress.

This research was supported by the Samantha Dickson

Research Trust.

296
TUMOR MARKERS IN DIAGNOSIS AND PROGNOSIS
OF THYROID NEOPLASMS

Marie Ludvíková

Department of Patology, Medical Faculty Hospital,

Dr. E. Benese 13, 305 99 Plzen, Czech Republic

Tumors of follicular cell origin are the most common

neoplasms of the thyroid gland. Their differential diagnosis,

based on specific morphological criteria, is problematic in

thyroid pathology. Therefore, various prospective

diagnostic/prognostic molecular markers are currently being

studied. We present a summary of thyroid tumor markers

currently used in clinical practice and discuss, from the

pathologist’s point of view, their advantages and

disadvantages. Special attention was paid to proliferative

markers, galectin-3, human thyreoperoxidase (TPO) and

dipeptidyl(amino) peptidase IV (DPPIV).

297
IMMUNOTHERAPY?

D. Lüftner and K. Possinger

Medizinische Klinik und Poliklinik II, Charité Campus

Mitte, Schumannstrasse 20-21, 10117 Berlin, Germany

Recently, the combination of chemotherapy plus the

monoclonal antibody trastuzumab (Herceptin®) has shown a

survival benefit of nearly 5 months for breast cancer patients

whose tumours overexpress the HER-2/neu oncogene. As a

consequence, clinical trials on the use of Herceptin® in the

adjuvant situation have started. While the results can only be

awaited in several years, there are relevant biological data

which strongly support the use of this drug against minimal

residual disease in primary breast cancer.

The detection of occult tumor cells in the bone marrow has

been shown to be a very strong and independent prognostic

marker for patients in the early phase of breast cancer: Braun

et al. analyzed the relevance of HER-2/neu overexpression on

disseminated cytokeratin-18- positive breast cancer cells in

the bone marrow of 52 patients with locoregionally restricted

primary breast cancer using immunocytochemical double

labelling to the HER-2/neu oncoprotein. HER-2/neu

expression was detected in 60% of these patients

independently of established risk factors (lymph node

involvement, tumor size, grading, HER-2/neu overexpression

of the primary tumor). After a median follow-up of 64

months, patients with HER-2/neu-positive micrometastases

had developed metastatic relapses more frequently than

patients with HER-2/neu-negative micrometastases (21 versus
7 events; p=0.032). In multivariate analysis, the presence of

HER-2/neu-positive micrometastases was an independent

prognostic factor with a hazard ratio of 2.78 (95% CI, 1.11-

6.96) for overall survival (p=0.029).

Considering the efficacy of Herceptin® in the first-line

therapy of advanced breast cancer patients with an overal

response rate of 26 %, we would assume that circulating

tumor cells can be eradicated by the use of Herceptin® very

early in the course of the disease. However, it is not the

antitumour effect but the therapeutic index (probability of

heart failure NYHA III/IV of 1-2%) that will probably

determine the use of Herceptin® in the adjuvant therapy of

breast cancer patients.

298
TARGETED CRYOABLATION OF THE PROSTATE

Franco Lugnani1 and Fabrizio Zanconati2

1Casa di Cura Salus, Trieste;
2Histology Department, University of Trieste, Italy

Application of cryosurgery in prostate neoplastic pathology

through progressive technology and surgical techniques led

to improvement of results and reduction of morbility.

We report our results on a series of 57 consecutive

patients treated with the CMS Accuprope System. This was

the first high technology apparatus used. Cryoablation of

the prostate was achieved using up to 5 probes of 3 mm of

diameter that generated a tailored ice-ball. This liquid-

nitrogen driven machine has been for years the golden-

standard in cryo-technology and still is a reference. It is very
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important to recall and mention that these series represent

the first and steeper part of a difficult learning curve. We

always used free-hands technique without any grid or needle

guide. No water injection in the Denonvilliers Fascia was

used to prevent damage to the rectum and to permit a

better freezing in the surrounding tissues outside the

prostate gland. The cryosurgical technique that we used

required exceptional skill to use, properly, multiple probes

(4-5), urethral warming, thermocouples monitoring at bases,

apex and external sphincter, during the double freeze-thaw

cycle. Indications to cryosurgery were cancer of the prostate

stages T2/T4 that were not treatable by open surgery

because of previous surgery or radio-therapy, age, patient

condition, local advanced stage, high PSA or Gleason, or

patient’s fully informed choice. With this technique it was

possible to obtain the cancer-killing temperatures inferior

to -40Æ in many cases, but not in all. The difficulty of

balancing the effectiveness of freezing with the careful

attention to avoid damage to the rectum and sphincter

prevented, in many cases, the attainment of a homogeneous

low temperature in the whole gland. This is due to the fact

that the -40Æ isotherm lies somewhere around 8 mm inside

the ice-ball external limit and this distance is seldom present

in the normal anatomy between prostate and rectum.

Freezing maintained time was more then 7 minutes with an

average of 10 minutes.

The 57 patients (average age 69.85, range 58/82) were

followed up to 135 months with an average period of

observation 92.4 months; 24 patients out of the 57 had

biochemical progression. Of these 24 patients, 12 had

histological proven local recurrence of cancer.

If the cohort of patient is divided in 3 groups according to

a risk criteria (low risk: T2a-b, PSA up to 10, Gleason up to

6; intermediate group: one of the following T2c or higher,

PSA 10.1 or higher, Gleason 7 or higher; high risk group: 2

or all the 3 of the intermediate group conditions) we can

observe:

1) 29 cases belonged to the high risk group and 16 of them

progressed. 7 of these 16 patients had pos. biopsies. 

2) 16 patients belonged to the intermediate group and 7 of

them progressed. 

3) Only 1 of the 12 low risk group failed and also had a

biopsy proven persistence of cancer. It is likely that this

patient failed because of a surgical undertreatment,

motivated by the excessive caution about causing

complications and the subsequent "gentle" freeze used. 

4) 21 patients died during the observation period.

Achieving temperatures lower than -40Æ outside the

prostate gland causes the destruction of all neoplastic cells.

Recent technical and technological improvements have

modified prostate cryoablation making it easier, safer and

more effective both in high-risk patients and for the less

experienced cryosurgeons. 

299
AN IN VITRO EXPERIMENTAL MODEL FOR THE
SCREENING OF NOVEL INHIBITORS OF
MULTIDRUG RESISTANCE-ASSOCIATED ABC
PROTEINS

R.I.R. Macias, M. Vallejo, O. Briz, M.J. Perez, M.A.

Serrano and J.J.G. Marin

Laboratory of Experimental Hepatology and Drug

Targeting, University of Salamanca, Spain

A large number of new compounds to inhibit the efflux of

anticancer drugs by ATP-binding cassette proteins, that induce

multidrug resistance in many types of cancer cells, are being

developed. The aim of this study was to set up an "in vitro"

experimental model to evaluate the trans-effect of these drugs.

Owing to the high selectivity of the substrate specificity, to set

up this experimental model we selected, as a prototype of these

proteins, the rat ortholog of ABCB11 or BSEP, the name

being derived from its physiological role as Bile Salt Export

Pump. Materials and Methods: cRNA for human

carboxylesterase-1 (hCE-1) and rat BSEP were co-injected into

Xenopus laevis oocytes. Methylesters (ME-S) of two typical

substrates (S) of BSEP (cholic acid and chenodeoxycholic acid)

were synthesized and used to incubate oocytes expressing these

proteins. The uptake and efflux of radiolabelled substrates

were measured and the formazan test was employed to

determine mitochondrial activity. Results: ME-S, but not free

S, were taken up by oocytes at 15ÆC. This was consistent with

the different toxic effects of ME-S and S on these cells. Once

loaded into oocytes expressing hCE-1, ME-S were efficiently

hydrolyzed to free S at 25ÆC. Co-expression of hCE-1 with

BSEP enhanced (3-fold) S efflux, which also induced

protection against the mitochondrial toxicity of ME-S. The

trans-effect of several potential inhibitors was evaluated by

adding them to the extracellular medium. Whereas some

compounds (e.g., rifampicin and cyclosporin A) had no effect

on BSEP-mediated S efflux, others (e.g., E217‚G and PM4-

sulfate) markedly reduced BSEP-mediated S efflux, inducing

both S accumulation and mitochondrial toxicity. Conclusion:
The experimental model proposed in this study permits

comparison of the ability of different compounds to inhibit,

from outside the cell, the function of ABC proteins involved

in anticancer drug resistance. Moreover, it also permits kinetic

analysis of the trans-inhibitory effect and, hence, the possibility

of carrying out studies on the structure-activity relationship,

which are needed in molecular modeling for the development

of novel stronger drugs. 

300
EDF-1, A NOVEL FACTOR MODULATED IN
ANGIOGENESIS

Jeanette A.M. Maier
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Dipartimento Scienze Precliniche, Università di Milano,

Via GB Grassi 74, Milano 20157, Italy

The formation of new vessels is a complex multi-step

process in which endothelial cells migrate, proliferate and

differentiate into tubular-like structures to form new vessels.

Recently, we exposed human endothelial cells (HUVEC) to

various angiogenic factors, such as Hepatocyte Growth

Factor and Tat. By RNA fingerprinting, we isolated several

genes that are modulated early after stimulation. We

concentrated our studies on a novel human cDNA,

denominated EDF1, which codes a basic intracellular

protein of 17 kd homologous to the multiprotein bridging

factor-1 of the silkworm B. mori. EDF-1 is down-regulated

in non-proliferating endothelial cells, since both quiescence

and senescence reduce the levels of EDF-1 and this is due

to protein degradation through the proteasome. The finding

that EDF-1 expression correlates with endothelial growth is

underscored by the results obtained with embryonic stem

cells induced to differentiate along the endothelial pathway.

Indeed, EDF-1 expression is very high when most of the

cells are actively proliferating, while it markedly decreases

when the majority of the cells are growth arrested and

express endothelial specific markers. We also showed that

the inhibition of EDF-1 mimics the early steps of the in vitro
endothelial cell differentiation pathway. EDF-1 is the first

calmodulin (CaM)-binding protein isolated in endothelial

cells. It is phosphorylated by PKC and PKA. Upon PKC and

PKA activation, EDF-1 is translocated to the nucleus where

it binds the TATA-binding protein (TBP) in HUVEC cells.

However, only upon PKA phosphorylation is an

enhancement of EDF-1/TBPinteraction observed. EDF-1

also binds jun, myc and PPAR-gamma in vitro, but the

physiological consequences of these interactions have yet to

be addressed. 

A deeper understanding of the molecular mechanisms

that link EDF-1 to the inhibition of endothelial growth may

have a relevant impact for those therapeutic approaches

aimed at modulating angiogenesis. 

301
DIRECT PULMONARY CRYOSURGERY IN THE
TREATMENT OF INOPERABLE CARCINOMA OF
THE LUNG

M.O. Maiwand

Department of Thoracic Surgery, Harefield Hospital,

Middlessex U.K.

Carcinoma of the lung is an aggressive disease with a

poor 5-year survival of about 8%. Over 80% of patients

at the time of presentation are at an advanced stage of

the disease and treatment options are severely limited.

We present a preliminary, retrospective analysis of 15

patients treated with nitrous oxide cryo-equipment and 5

patients with liquid nitrogen cryo-system, who were found

to be inoperable at planned surgical resection for non-

small call carcinoma; patients instead, received direct,

intrathoracic cryosurgery at thoracotomy. The aim of this

study was to evaluate the effects of direct cryosurgery on

symptoms, performance score, pulmonary function and

survival. Materials and Methods: Between January 1992

and December 2002, 15 patients underwent direct intra-

thoracic cryosurgery with a nitrous oxide cooled probe

(BP -89ÆC) and, since July 2003, 5 patients were treated

with liquid nitrogen (BP -196ÆC) for pulmonary NSCLC.

All patients were scheduled to undergo thoracotomy and

surgical resection but, during the operative procedure,

were deemed to be unresectable. Symptom quantification

and performance status were recorded before and after

cryosurgery. Results: The mean age of the patients treated

with nitrous oxide cryo-equipment was 64.0 years (range

49-71). Histological classification was squamous cell

carcinoma 12, adenocarcinoma 1 and large cell 2.

Preoperative TNM staging was IIa 7%, IIb 73% and IIIa

20%, surgical staging were upstaged with IIb 7%, IIIa

15%, IIIb 71% and stage IV 7%. Major symptoms

including cough, dyspnoea, haemoptysis and chest pain

were assessed and showed improvement in 63%, 75%,

93% and 25%, respectively. Mean FEV1 increased from

1.72 to 2.05 litres (p<0.001) and FVC from 2.32 to 2.95

litres (p<0.001). Karnovsky performance status increased

from a mean of 67.5 to 70.0. The five patients treated

with liquid nitrogen technology show radiological tumour

regression and all are alive and well. Conclusion: This

preliminary analysis shows that the procedure is safe with

encouraging symptomatic improvement and quality of

life. Survival compares favourably with studies of similar

groups. Based on current knowledge of the biological

effect of extreme cold, a temperature of about -50ÆC is

required to the periphery of the tumour mass to

guarantee total cell destruction. Therefore, we have

recently acquired a liquid nitrogen cryo-system with

greater destructive effects to continue this work.

302
BIOLOGICAL EFFECTS OF LOW TEMPERATURE

M.O. Maiwand

Department of Thoracic Surgery, Harefield Hospital,

Middlesex, U.K.

In the last two decades, cryosurgery for the treatment of

malignant and benign tumours has become increasingly

popular. This is as a result of committed work by

cryobiologists and cryosurgeons, advances in cryosurgical
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technologies and the use of ultra-sonic imaging

techniques to monitor the freezing process. The aim of

cryosurgery is to destroy the entire abnormal lesion,

whilst protecting the normal surrounding tissue and so

avoid complications. For ease of understanding, the

process of cell destruction can be divided into early/direct

and delayed effects. Early Effects: The effects of freezing

commence when the temperature falls into the

hypothermic range. At around -10ÆC cell metabolism fails

progressively, however the cell membrane and contents

can temporarily protect the cell. Yet if this temperature is

held for sufficient time, cell destruction may occur. As

temperature further drops, or slow freezing is performed,

large, stable ice crystals begin to generate in the

extracellular spaces. As pure water turns to ice crystals,

the remaining extracellular fluid subsequently becomes

hypertonic. This causes movement of water from within

the cell resulting in increased electrolyte concentration of

the cell, shrinkage, and eventual cell death. This is known

as the cell solution effect. Delivering a temperature of -

40ÆC, or when rapidly freezing, smaller, unstable

intracellular ice crystals are likely to generate due to

insufficient time for water to be removed from the cell.

It is estimated that ice crystals may enter the cell either

through micropores in the membrane or through a

disrupted cell membrane. The thawing process causes

further cell damage as small ice crystals fuse together to

form larger, more destructive crystals, which can destroy

the cell content and rupture cell membranes. Delayed
Effects: The vascular effects of freezing are followed by a

brief period of vasoconstriction. When the tissue thaws,

vasodilatation and increased vascular permeability occur,

followed by oedema and damage to the capillary

endothelial cells. This causes platelet aggregation and

micro thrombus formation, resulting in complete

occlusion of small vessels. The lack of blood supply

causes uniform cell death. This delayed or vascular effect

is important for treatment of surface bleeding from

malignancies. Hypothesis: The cryodestruction of tumour

tissue causes the immune system of the host to become

sensitised to the tumour cells. As a result, an active

immunity developed by the host enables the killer cells to

destroy the remaining cancer cells. There is also evidence

that some cells undergo apoptosis (gene regulated cell

death) when exposed to temperatures around -0ÆC to -

10ÆC, though much of the research in this area has been

carried out in vitro. In Summary: To maximise the

effectiveness of cryosurgery, it is important to use as low

a temperature as possible, cool the tissue as rapidly as

possible, thaw as slowly as possible and use more than

one freeze thaw cycle. Further to that, the choice of

probes and cryosensitivity of the tissue should be taken

into account. 

303
EGF-RECEPTOR RELATED PEPTIDE (ERRP) IS
DOWN-REGULATED IN COLON CANCER, AND IS A
POTENTIAL THERAPEUTIC AGENT FOR
COLORECTAL CANCER

Edi Levi, Ramzi Mohammad, Udayini Kodali, Dorota

Marciniak, Richard Jaszewski, Paula Sochacki, Fauzia

Siddiq, Anil Wali, Arun K. Rishi and Adhip P.N.

Majumdar

John D. Dingell VA Medical Center, Karmanos Cancer

Institute and Wayne State University School of Medicine,

Detroit, MI 48201, U.S.A. 

EGF-Receptor Related Protein (ERRP), a recently identified

negative regulator of EGFR, possesses ~90% homology to

the extracellular ligand-binding domain of the receptor.

ERRP binds EGFR ligands, forming inactive heterodimers

leading to inhibition of EGFR signaling. Here, we examined

ERRP expression in benign colon, tubular adenomas and

adenocarcinomas. We also investigated the in vitro and in vivo
effects of ERRP on tumor growth. SCID mice were

xenotransplanted with colon cancer HCT-116 cells and

treated with recombinant ERRP or vehicle. For in vitro
studies, HCT-116 cells were exposed to recombinant ERRP

or vehicle, followed by determination of cell cycle and

apoptosis. Thirty-five cases of colonic adenocarcinoma and

10 adenomatous polyps were examined with anti-ERRP

antibodies. Normal colonic mucosa demonstrated strong

supranuclear and membranous staining for ERRP. The

tumors showed a diffused cytoplasmic staining which was

inversely associated with tumor grade. The staining score was

significantly lower in the high-grade carcinoma compared to

well-differentiated carcinomas; the intramucosal carcinomas

displayed weaker staining. Low-grade dysplastic adenomas

retained strong staining when compared with the high-grade

dysplastic areas. SCID mice bearing HCT-116-derived tumors

showed significant tumor growth retardation when treated

with recombinant ERRP. The apoptotic rate in the ERRP-

treated tumors was significantly higher than the controls, as

evidenced by reduced phospho-Akt and elevated levels of

activated caspase-3. In addition, MAP kinase activation was

down-regulated in ERRP-treated tumors. It was further

observed that exposure of HCT-116 cells to recombinant

ERRP resulted in a G0/G1 arrest and increased apoptosis.

These changes were associated with altered expression of

several transducers of growth signaling such as p14INK-4, 14-3-

3, Rac-1, E2F-1 and FAK. In conclusion, ERRP is

differentially-expressed in colonic adenocarcinomas, with

diminished expression in high-grade carcinomas. ERRP

causes apoptosis and tumor growth inhibition in vivo. We

propose that ERRP is a potential therapeutic agent for

colorectal cancer. 
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VITAMIN E SUCCINATE INHIBITS ONCOGENIC RAS
SIGNALING

Sreenivasa Donapaty1, Somaja Louis2, Elizabeth Horvath1,

Jiang Kun3, Said M. Sebti3 and Mokenge P. Malafa1

1Department of Interdisciplinary Oncology, H. Lee Moffitt

Cancer Center and Research Institute, Tampa, FL.;
2Department of Surgery, Southern Illinois University

School of Medicine, Springfield, IL.; 3Drug Discovery

Program, H. Lee Moffitt Cancer Center and Research

Institute, Tampa, Florida 33612, U.S.A.

Vitamin E Succinate (VES), an analogue of Vitamin E, has

been shown to possess antiproliferative, proapoptotic, and

antiangiogenic activity in cancer models. The molecular

target(s) of the diverse anticancer activity of VES is poorly

understood. Here, we report that VES inhibits the oncogenic

Ras signaling pathway. VES inhibits the growth, cell cycle

progression, colony formation, invasion, and survival of

oncogenic Ras-expressing cell lines. In contrast, epithelial and

fibroblast cell lines that do not express oncogenic Ras were

resistant to VES. Ras protein level in oncogenic Ras-

expressing cell lines was reduced by VES. Down-regulation of

Ras expression by VES was associated with the inhibition of

the immediate down stream targets of Ras-PI3K, pAKT and

pErk1/2. Over expression of constitutive active PI3K and

Mek1/2, but not pAKT, significantly attenuated VES growth

inhibition of oncogenic Ras transformed NIH3T3. The cell

cycle progression transcriptional targets of oncogenic Ras-

cMyc, E2F, and cyclin D1, were down-regulated by VES.

VEGF, an important angiogenic transcriptional target of Ras,

was also down-regulated by VES. Taken together, these data

suggest that the mechanism of VES anti-cancer activity

involves, at least in part, down-regulation of oncogenic Ras

signaling. This supports the clinical development of VES for

the prevention and treatment of tumors that are dependent on

oncogenic Ras signal transduction pathways.

NIH Grant 1R01CA98473-01 (S. Sebti), NIH Supplement

CA98473 (M. Malafa), DOD BC043405 (M. Malafa).
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DIFFERENCES IN BCL-2 EXPRESSION LEVELS
BETWEEN HNSCC CELL LINES AND TUMOR TISSUES

Vanessa E.E. Wennekes, Jessica Rüddel, Martin

Borkeloh, Jochen A. Werner and Robert Mandic

Department of Otolaryngology, Head and Neck Surgery,

Philipps University Marburg, Deutschhausstrasse 3, D-

35037 Marburg, Germany

Head and neck squamous cell carcinomas (HNSCC) are

characterized by their early predominantly lymphatic

metastatic spread. The prognosis of the patient drops

drastically if lymph node metastasis is present at the time of

diagnosis. After surgery, which usually includes removal of the

primary tumor as well as neck dissection, radio(chemo)therapy

is regularly added to the treatment scheme to target remaining

tumor cells not accessible to surgery. The success of

radio(chemo)therapy depends on its ability to induce apoptosis

of tumor cells. However, many HNSCC tumors have mutations

in the tumor suppressor gene TP53 and express high levels of

anti-apoptotic proteins such as bcl-2. Bcl-2-positive tumors are

frequently resistant to radio(chemo)therapy-dependent

induction of apoptosis, resulting in a severe drop in the

patients’ survival time. In this study, we evaluated bcl-2

expression in 18 HNSCC cell lines and 16 primary tumors.

Materials and Methods: Western blot analysis, utilising

antibodies against bcl-2 and p53, was performed under

standard conditions. Immunohistochemical analysis was

performed on formalin-fixed and paraffin-embedded primary

tumor tissues. Immunocytochemical analysis was performed on

methanol-fixed HNSCC cell lines. Results: None of the tested

HNSCC cell lines exhibited significant bcl-2 expression levels,

whereas 4 of the primary tumors showed high and 6 low bcl-2

expression levels in the Western blot analysis. Bcl-2 expression

was mainly found in epithelial structures of the tumor tissues.

Conclusion: Since bcl-2 expression was present in a significant

number of HNSCC primary tumor samples but none of the

tested HNSCC cell lines, we conclude that primary tumor

samples, but not HNSCC cell lines, are useful indicators for

bcl-2 expression status of HNSCC tumors.

306
EGF STIMULATION OF HNSCC CELL LINES
RESULTS IN ALPHA ADAPTIN-ASSOCIATED
INTERNALIZATION AND DEGRADATION OF EGFR
WITH CYTOSKELETAL REARRANGEMENTS AND
CELL SHAPE CHANGES AND POINTS TO THE
PRESENCE OF HETERODIMERS

Robert Mandic1, Jessica Rüddel1, Vanessa Wennekes1,

Michael Bette2, Eberhard Weihe2 and Jochen A. Werner1

1Department of Otolaryngology, Head and Neck Surgery,

Philipps University Marburg, Deutschhausstrasse 3, D-

35037 Marburg; 2Department of Anatomy and Cell

Biology, Philipps University, Robert-Koch-Strasse 8, D-

35037 Marburg, Germany

Head and neck squamous cell carcinomas are the most

frequent malignancies of the upper aero-digestive tract and are

characterized by their early, predominantly lymphatic metastatic

spread. Activation of the epidermal growth factor receptor

(EGFR) is associated with tumor invasion and poor prognosis

and depends on activation by its ligands such as EGF and TGF-

·. Materials and Methods: The cell lines UM-SCC-3, UMB-
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SCC-864 and UT-SCC-24A were as previously described

[Mandic et al., Anticancer Res 24: 973-979, 2004]. Cells were

grown for 24 h in serum-free media (SFM) to induce G1-arrest.

Then cells were stimulated for 12 h in SFM supplemented with

0.1, 1, 10, 100 or 1000 ng/ml EGF. Western blotting was

performed under standard conditions. Cells were stained for

EGFR and alpha adaptin and were used for confocal microscopy

studies. Results: No visible effects could be observed after

stimulation with 0.1 and 1 ng/ml EGF. However, on stimulation

with 10 ng/ml EGF virtually all EGFR disappeared from the cell

surface of the UMB-SCC-864 and UT-SCC-24A cell lines and

was found intracellular co-localising with alpha adaptin. The

same phenotype could be observed after stimulation with 100

ng/ml EGF, with the exception that most of the cells lost EGFR

expression. After stimulation with 1000 ng/ml EGF, virtually

none of the cells exhibited EGFR expression anymore. Western

blot analysis confirmed loss of EGFR expression in these cell

lines. The UM-SCC-3 cell line also responded to EGF

stimulation, showing EGFR internalisation and co-localisation

with alpha adaptin. However, in sharp contrast to the other cell

lines, most of the EGFR signal remained at the cell surface even

after stimulation with 1000 ng/ml EGF. Western blotting

confirmed a reduction but no loss of EGFR after EGF

stimulation. The morphology of the stimulated cells changed

drastically from a "spread out phenotype" to a "spherical" type.

Conclusion: In this study, differences were found in the

responsiveness of EGFR to EGF in the investigated HNSCC

cell lines. EGF stimulation was effective at 10 ng/ml or higher

and resulted in internalization, co-localization with alpha

adaptin, subsequent degradation of EGFR and cell shape

changes. The UM-SCC-3 cell line exhibited an EGFR

population that was completely resistant to the highest EGF

stimulations. Previous observations in breast cancer cells [Wang

et al., Mol Biol Cell 10: 1621-1636, 1999] provided evidence for

the presence of EGFR/ErbB2 heterodimers, that are resistant

to EGF-dependent endocytosis. Similarly, the EGF-resistant

EGFR population in UM-SCC-3 could represent EGFR

heterodimers, not capable of responding to EGF stimulation.

Studies are currently under way to investigate the responsiveness

to EGF, as well as the EGFR heterodimer composition, of

several HNSCC cell lines. These results could have implications

in the treatment scheme of HNSCC cancers patients when using

EGFR-specific tyrosine kinase inhibitors.

307
MRI AND 1H - MR SPECTROSCOPIC IMAGING IN
THE EVALUATION OF PROSTATE CANCER

Guglielmo Manenti, Piero Francioni, Stefano Mancino,

Ettore Squillaci and Giovanni Simonetti

Diagnostic Imaging and Interventional Department

University of Rome "Tor Vergata", Viale Oxford, 81 – 00133

Rome, Italy

Purpose: To determine the accuracy of magnetic

resonance (MR) imaging improved with proton MR

spectroscopic imaging in the detection and localization of

human prostate cancer. Materials and Methods: MR

imaging and MR spectroscopic imaging examinations were

performed in 38 patients with elevated prostate-specific

antigen (PSA) levels or suspicious transrectal

ultrasonography (TRUS). All patients underwent digital

rectal examination (DRE) and the imaging results were

proved with histopathological findings. This population

was examined with morphological sequences T2- weighted

and T2 SPIR MR imaging at 1.5 T and PRESS

spectroscopic sequence with C1-pelvic phased array. In

the spectral data analysis, the ratios of choline(Cho) and

creatine/phosphocreatine (Cr) to citrate (Cit) [Cho +

Cr]/Cr were compared in suspicious and control tissues,

and values greater than 3 SDs were considered diagnostic

for prostate cancer; converserly values lower than 2SDs

excluded the presence of cancer. Results: At prospective

analysis, MR imaging sensitivity and specificity,

respectively, were 89% and 60%. The 3D MR

spectroscopic imaging diagnosis of definite cancer had

significantly higher sensitivity (97%) but lower specificity

(83%). Conclusion: The addition of proton magnetic

resonance spectroscopic imaging to MR imaging provides

better evaluation of prostatic pathologies and detection of

prostate cancer than MR imaging alone. 

308
DNA IMAGE ANALYSIS CYTOMETRY OF BREAST
CARCINOMA

N. Maounis1, I. Karyda2, D. Karatzia3, D. Daskalopoulou3,

S. Ageli3, V. Damaskou4, N. Apostolikas4 and S.

Markidou3

1Cytopathology Department Sismanoglion General

Hospital, Athens; 2Breast Center Diagnostic and

Therapeutic Center of Athens "Ygeia", Hospital;
3Cytopathology Department and 4Pathology Department,

Saint Savas Hospital, Athens, Greece

Ploidy analysis in solid tumors has been extensively

investigated, but its clinical relevance in breast cancer

remains undetermined. In the present prospective study,

ploidy status was evaluated in 274 cases of surgically treated

breast carcinoma. The relationship between ploidy and

various clinical or pathological parameters was assessed.

The DNA measurements were performed by image analysis

cytometry, using the SAMBA system, on Feulgen-stained

smears. Calculation of the DNA index and the 5c exceeding

rate (5cER) was performed and the histograms were

classified as peridiploid, peritetraploid or x-ploid. Chi-

squared statistics were applied to investigate the association

ANTICANCER RESEARCH 24: 3393-3698 (2004)

3558



of ploidy and 5cER with histological type, grade, lymph

nodes, estrogen and progesterone receptors status, whereas

the statistical dependence of ploidy and 5cER on age and

stage was tested by one way analysis of variance. All tests

were 2-sided and the level of statistical significance was set

at 5%. DNA evaluation showed a prevalence of aneuploid

tumors (43.4%). Furthermore, 102 cases (37.2%) had 5cER

>5%. The proportion of DNA aneuploid tumors increased

as the histological grade advanced, from 25.0% with Grade

I to 72.0% with Grade III. Our results revealed a

statistically significant correlation of ploidy with grade

(p<0.0001) and estrogen receptor positivity (p=0.004).

Furthermore, 5cER showed statistically significant

dependence on tumor grade (<0.0001), tumor size

(p=0.011) and age (p=0.012). Our data demonstrate that x-

ploidy and 5cER>5% are associated with markers of poor

differentiation such as high histological grade and negativity

of hormonal receptors. No statistically significant

correlation was found between ploidy and lymph node

status, which remains the most important predictor in

patients with breast cancer.

309
MECHANISMS OF THROMBIN-INDUCED
ANGIOGENESIS

Michael Maragoudakis

University of Patras, Medical School, Patras, Greece

Clinical, laboratory, histopathological and pharmacological

evidence support the notion that the coagulation system,

which is activated in most cancer patients, plays an

important role in tumor biology. Our laboratory has

provided evidence that thrombin activates angiogenesis, a

process which is essential in tumor growth and metastasis.

This event is independent of fibrin formation. At the

cellular level, many actions of thrombin can contribute to

activation of angiogenesis. (i) Thrombin decreases the

ability of endothelial cells to attach to basement membrane

proteins. (ii) Thrombin greatly potentiates vascular

endothelial growth factor (VEGF)-induced endothelial cell

proliferation. This potentiation is accompanied by up-

regulation of the expression of VEGF receptors (KDR and

Flt-1). (iii) Thrombin increases the mRNA and protein

levels of ·Ó‚3 integrin and serves as a ligand to this

receptor. Furthermore, thrombin increases the secretion

of VEGF and enhances the expression and protein

synthesis of matrix metalloprotease-9 and ·Ó‚3 integrin

in human prostate cancer PC-3 cells. These results could

explain the angiogenic and tumor-promoting effect of

thrombin and provide the basis for development of

thrombin receptor mimetics or antagonists for

therapeutic application. 

310
ANTICANCER DRUG TARGETING TOWARD
ENTEROHEPATIC TUMOURS 

J.J.G. Marin, M. Vallejo, R.I.R. Macias, 

O. Briz, M.R. Ballestero, M.J. Monte and 

M.A. Serrano

Laboratory of Experimental Hepatology and Drug

Targeting, University of Salamanca, Spain

More efficient anticancer drugs to treat tumours of the

enterohepatic circuit are needed. One way to enhance

the beneficial characteristics of novel drugs is to increase

their cell selectivity. The presence in the liver, the biliary

tree and the intestine of multispecific organic anion

plasma membrane transporters (protein families SLC10,

SLC21 and SLC22), has suggested the possibility of using

them as targets for the development of novel anticancer

drugs. Our group has been a pioneer in developing this

strategy by coupling cytostatic agents of very different

chemical nature to bile acid moieties (BA) in order to

obtain several families of potentially useful derivatives

(BAMET, BAPU, BANU, BAMF). Enterohepatic

organotropism of these compounds has been investigated

using Xenopus laevis oocytes expressing these

transporters, cultures of normal and tumoural

enterohepatic cells, isolated perfused rat liver, in situ
perfused rat intestine, and in vivo mice and rats. In most

cases, the BA moiety behaves as a tag for recognition

and enhanced uptake by organic anions transporters.

Moreover, the BA adds to these drugs two beneficial

characteristics useful in overcoming chemotherapy

resistance, i.e., i) it prevents recognition of the parent

cytostatic moiety by export pumps involved in multidrug

resistance of cancer cells and ii) it endows the resulting

molecule with amphypatic properties, which permits

efficient drug loading into liposomes. Since these

compounds are highly organotropic, i.e., they are

efficiently taken up by normal liver cells and secreted

into bile, most of them have very low or non-detectable

toxic side-effects on the kidney, the bone marrow, the

nervous system and the liver. On the contrary, they

accumulate in non-polarized cancer cells expressing

organic anion transporters, where they induce cell death

by a combination of necrosis and apoptosis. The most

efficient and less toxic derivatives, such as BAMET-

UD2, are the strongest apoptosis inducers. The overall

result of treating nude mice bearing orthotopically

implanted liver tumors with these drugs is a marked

increase in life-span. Our results further support the

concept that the pharmacological strategy of using BA

for anticancer drug targeting can be useful in the

treatment of enterohepatic tumours.
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VIDEO LAPAROSCOPIC RADICAL
PROSTATECTOMY

G. Martorana 

Cattedra di Urologia, Policlinico S. Orsola-Malpighi,

Università degli Studi di Bologna, Via P. Palagi, 9 40138

Bologna, Italia

Radical prostatectomy is considered the gold-standard

treatment for organ-confined prostate cancer. Since

Schuessler et al. performed the first laparoscopical radical

prostatectomy in 1992, this surgical approach for prostate

cancer treatment has been widely employed by european

urologists. In this study, we report our initial experience

with laparoscopic surgery focusing on the oncological

assessments.

Between March 2002 and January 2004, 60 patients

(mean age 64 years) with organ-confined prostate cancer,

underwent laparoscopic radical prostatectomy. The

laparoscopic approach was performed according to the

Montsouris technique and the last 20 were performed with

nerve-sparing intent. All the specimens were processed by

the same pathologist according to the Stanford protocol.

The pathological stage was: pT2a in 12 patients (20%),

pT2b in 11 (18%), pT2c in 17 (28%), pT3a in 15 (25%) and

pT3b in 5 patients (8%). On histological examination, 14

patients (23%) had positive surgical margins distributed as

follow: pT2a in 2 patients, pT2b in 2, pT2c in 3, pT3a in 5

and pT3b in 2 patients. Positive margins location was the

apex in 5 cases and the lateral surface of the prostate in 9.

Three- and six-month follow-up with PSA was available in 34

patients: only three had a PSA value greater than 0.2 ng/ml.

The percentage of positive surgical margins and the six-

month follow-up in our initial experience with laparoscopic

radical prostatectomy suggest that this surgical approach

can be performed with good results even in the early phase

of application.

312
RADIOFREQUENCY ABLATION THERAPY FOR
RECURRENT HEPATOCELLULAR CARCINOMA
AFTER HEPATECTOMY

M. Maruyama, T. Asano, T. Kenmochi, K. Saigo, C.

Iwashita and H. Miyauchi

Department of Surgery, Chiba-East National Hospital,

673 Nitona, Chuo-ku Chiba, 2608712 Japan

Radiofrequency ablation (RFA) therapy for Hepatocellular

Carcinoma (HCC) is practiced worldwide. However, the

long-term results of RFA therapy for recurrent HCC have

scarcely been reported. We investigated the efficacy of RFA

therapy for recurrent HCC in comparison with repeated

hepatectomy. Patients and Methods: Since 1995, we have

applied RFA therapy in 40 cases with 81 nodules of HCC,

including 10 recurrent cases with 16 nodules after

hepatectomy. The mean diameter of recurrent HCC was

2.08 cm (range; 1.0-5.0 cm). The mean period from

hepatectomy to RFA therapy was 48.5 months (range; 8-142

months). All patients were followed-up for at least 10

months after RFA therapy (range; 10-89 months). We have

experienced 11 cases of repeated hepatectomy after

recurrence of HCC since 1980. Results: No major

complication occurred as a result of RFA. One-year, 3-year

and 5-year survival rates of the cases of recurrent HCC

applied RFA are 80.0%, 50.0% and 25.0%, respectively. On

the other hand, the survival rates of the cases of repeated

hapatectomy are 81.8%, 45.5% and 45.5% respectively. The

local recurrence rate after RFA therapy for recurrent HCC

was very high (30%; 3 out of 10 nodules) in comparison with

the primary group (4.2%). These results showed the efficacy

of RFA therapy for recurrent HCC which was considered

unresectable. However, one of the most important issues for

RFA therapy in recurrent HCC is the high rate of local

recurrence after RFA. 

313
MINIMALLY INVASIVE SURGICAL TECHNIQUES
(MISS) IN THE TREATMENT OF NEOPLASTIC
VERTEBRAL COMPRESSION FRACTURES

Salvatore Masala, Roberto Fiori, Francesco Massari,

Antonio Ursone and Giovanni Simonetti

Department of Diagnostics for Images and Interventional

Radiology, University of Rome " Tor Vergata ",81 Oxford

Street, 00133 , Rome, Italy

Metastatic cancer is the most common malignant disease of

the skeletal system. Traditionally conventional fractionated

external beam radiotherapy has been the treatment of

choice. Recently, minimally invasive surgical techniques

(MISS) have been added to the therapeutic armamentarium

for the treatment of neoplastic vertebral compression

fractures (VCF). We used these new techniques to treat

oncological patients suffering from severe motion pain in the

back, refractory to corset therapy and conventional

therapeutic options such as radiation therapy, chemotherapy,

surgery and use of analgesics. 

Both Percutaneous Vertebroplasty and Kyphoplasty,

demonstrated a swift pain relief (90% of patients) associated

with an evident augmentation in vertebral body resistance.

Nevertheless, only Kyphoplasty, that through the swelling of

the inflatable bone tamp (IBT) into the collapsed vertebral

body, revealed itself able to restorate the original somatic

morphology and to diminish the spinal kyphosis.
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Polymethylmethacrylate (PMMA) leakages were not

observed in the epidural space or foraminal area. No

complications such as pulmonary embolism involving the

venous plexus, toxicity due to PMMA or infection due to

the procedure occurred. We combined, in selected patients,

radiofrequency heat ablation with vertebroplasty in the

treatment of metastases. The aim of radiofrequency is to

destroy tumor tissue and to thrombose the paravertebral

and intravertebral venous plexus before stabilizing the

vertebra through the intrasomatic injection of cement, in

order to improve the outcome and to reduce procedure-

related complications.

Minimally invasive surgical techniques (MISS) are

effective, alternative, simple and safe treatments for

vertebral collapse consequent to aggressive haemangiomas,

myelomas and metastases.

314
CHROMATIN ASSEMBLY FACTOR-1 (CAF-1) AND
POLY-ADP-RIBOSE-POLYMERASE (PARP)
EXPRESSION: HAVE THEY A ROLE IN THE
EVALUATION OF CELL PROLIFERATION AND IN
PROGNOSTIC EVALUATION OF OSCC?

S. Staibano, M. Mascolo, L. Lo Muzio, G. Salvatore, M. di

Benedetto, C. Mignogna, E. Mezza and G. De Rosa

Department of Biomorphological and Functional Sciences,

Pathology Section, "Federico II" University, Naples;

Institute of Dental Sciences, Università Politecnica delle

Marche, Italy

Oral cancer is an important contributor to the overall

international cancer burden, with systematic tendencies

towards increasing rates of incidence and mortality,

particurarly in younger males. Over 200,000 new cases are

reported annually worldwide, with an overall mortality rate

of approximately 50%, even with modern medical services.

There is still a need for new reliable biological markers able

to predict the prognosis of single cases of oral squamous cell

carcinoma (OSCC). The study of cell proliferation status has

a role in prognostic evaluation of solid tumors. Recent papers

have put forward CAF-1 as a useful novel proliferation

marker and prognostic indicator in breast lesions. CAF-1 is a

heterotrimeric protein complex, that delivers histones H3 and

H4 to DNA during DNA replication or DNA repair, the

largest subunit (p150) interacting directly with PCNA. PARP

has been proposed as playing a key role in DNA repair,

especially single strand binding repair.

We studied, by immunohistochemistry and Western blot

analysis (WB), the expression of CAF-1 and PCNA, in a

selected series of 52 cases (mean age: 66.1 years) of primary

OSCC of the head and neck region. A follow-up of at least

60 months was available. 

The results were correlated with those concerning the

expression of PARP-1, a protein involved in DNA repair

and/or induction of apoptosis.

Our results indicate that CAF-1 may have a role as a new

proliferation marker in OSCC. Moreover, variation of its

expression could be related to altered expression of PARP-

1 in a subset of tumors, also suggesting a potential role as a

prognostic marker in OSCC.
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ENCAPSULATION OF LABDANE TYPE DITERPENES
INTO LIPOSOMES: PHYSICOCHEMICAL
PROPERTIES AND BIOLOGICAL ACTIVITY
AGAINST HUMAN CANCER CELL LINES

C. Matsingou1, S. Hatziantoniou1, A. Georgopoulos1, K.

Dimas2, A. Terzis3, T. Mavromoustakos4 and C.

Demetzos1

1Department of Pharmaceutical Technology, School of

Pharmacy, University of Athens, Panepistimiopolis

Zografou 15771, Athens; 2Laboratory of Pharmacology-

Pharmacotechnology, Foundation of Biomedical Res.

Academy of Athens; 3X-ray Laboratory, NCSR

‘Demokritos’, Ag. Paraskevi 153010, Athens; 4Institute of

Organic and Pharmaceutical Chemistry, National Hellenic

Research Foundation, Athens, Greece

Diterpenes are natural compounds widely distributed in plants,

subdivided according to their structure into several groups, one

of which is the labdanes. Several labdanes, among a variety of

biological activities, have also recently been reported as potent

cytotoxic compounds and, over the last two decades, our

research has focused on the study of this class of natural

products. Labd-13-ene-8·, 15-diol (Lab1) from the plant C.
creticus subsp. creticus, as well as from its resin ‘Ladano’, which

is secreted from the leaves and stems, was isolated in our

laboratory and its acetylated derivative Labd-13-ene-8·-ol-15-

yl acetate (Lab1Ac) was synthesized. Their structures were

assigned based on their spectroscopic and crystallographic

data. Their in vitro biological activity was studied against

several cancer cell lines. Lab1 and Lab1Ac were lipophilic

compounds and this is the reason we decided to encapsulate

both in liposomes in order to facilitate further in vitro and in
vivo uses. Liposomes are hollow spheres consisting mainly of

phospholipids and are considered as an ideal non toxic carrier

system for lipophilic and lipophobic compounds. The aim of

this study was to develop liposomal formulations of Lab1 and

Lab1Ac and to study their cytotoxic activity, either as free

compounds or in their liposomal forms. The physicochemical

properties of the final liposomes were determined based on

their size distribution and ˙-potential parameters. Additionally,

in order to understand the nature of their interaction with

biomembranes, Differential Scanning Calorimetry (DSC) was
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used for the monitoring of the alterations on the thermotropic

properties of model lipid bilayers, consisting of DPPC, after

the incorporation of Lab1 or Lab1Ac, with or without

cholesterol. Methodology: Liposomes, composed of

EPC/DPPG 9:0.1 (molar ratio), were prepared by the thin film

hydration method. The lipids EPC and DPPG as well as

labdanes incorporated into liposomes were determined by thin-

layer chromatography coupled to a flame ionization detector

(HPTLC-FID, Iatroscan MK-5new, Iatron Lab. Inc Tokyo,

Japan). Z-average (size) mean and ˙-potential, the parameters

that indicate the physical stability of the empty and loaded

LUVs, were measured immediately after their preparation in

order to determine the effect of labdanes loading on liposomal

physicochemical characteristics. The cytotoxic activity of the

free labdanes and labdane-loaded liposomes was investigated

in several human cancer cell lines and primary lung fibroblasts,

as well as by using the SRB methodology. The data shown in

this study represent the mean of three independent

experiments performed in triplicate. Results: Lab1 and LabAc

were incorporated into the liposomes composed of

EPC/DPPG/Lab1 or Lab1Ac 9:0.1:5 (molar ratio). The

incorporation efficiency of Lab1 and Lab1Ac was 62.4% and

99.7%, respectively, and the drug to lipid molar ratio was 0.37

and 0.66 (initial 0.55), respectively. Thermal analysis results by

using DSC are based on Tonset, Tm and ¢H. Fully hydrated

DPPC bilayers incorporating Lab1 and Lab1Ac showed

thermograms consisting of broad enthalpy transitions at low

concentration of Lab1 and Lab1Ac, while on increasing their

concentration, well-resolved peaks were observed indicating a

strong phase separation effect. Both free Lab1 and Lab1Ac

were found to exhibit a moderate cytotoxic activity against all

cell lines tested but were found less active or inactive against

normal cells. Furthermore liposomal formulations of labdanes

generally retained their activity against most of the cell lines

tested, while, interestingly, liposomal Lab1Ac exhibited even

improved activity against several cell lines.

This work was supported by grants from P.N. Gerolymatos

S.A. and Medexis S.A. 

1 Demetzos C: Ph. D. Thesis, 1990, University of Athens,

Greece.

2 Demetzos and Dimas: Studies in Natural Product

Chemistry, Vol 25, 2001.

3 Dimas et al: Leuk Res 23: 217-34, 1999.

4 Dimas et al: Leuk Res 25: 449-54, 2001.
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A TRIBUTE TO PROF. ERICH EIGENBRODT: 
THE TUMOR METABOLOME

Sybille Mazurek

Institute for Biochemistry and Endocrinology, Veterinary

Faculty, University of Giessen, Frankfurter Strasse 100,

35392 Giessen, Germany

In analogy to the expressions genome and proteome, we have

coined the expression tumor metabolome for the metabolic

characteristics of tumor cells. A key regulator of the tumor

metabolome is the glycolytic isoenzyme pyruvate kinase type

M2 (M2-PK). The tetramer: dimer ratio of M2-PK regulates

the relative amount of glucose carbons that is channelled to

synthetic processes (inactive dimeric form) or used for

glycolytic energy production (highly active tetrameric form).

In tumor cells the dimeric form of M2-PK is always

predominant and has therefore been termed Tumor M2-PK.

The determination of Tumor M2-PK in EDTA-plasma and

stool samples allows the metabolic profiling of the tumors.

The dimerization of M2-PK, which is accompanied by a

migration of the enzyme out of the so-called glycolytic

enzyme complex, is caused by direct interaction of M2-PK

with certain oncoproteins, such as pp60v-src kinase or HPV-

16 E7. When M2-PK is in its dimeric state, energy is

produced by glutaminolysis. Increased glutaminolysis leads

to the release of glutamate, alanine, glycine and fatty acids,

which are able to suppress immune cell function. Overall,

the tumor metabolome allows tumor cells to proliferate

under strong variations in oxygen and glucose concentration

and to produce immuno-suppressive metabolites

(http://www.metabolic-database.com).

Oval cells are liver epithelial cells that proliferate during the

early stages of hepatocarcinogenesis following induction by a

variety of chemicals. Whereas hepatocytes are characterized by

the expression of the liver-specific PK isoenzyme type L, oval

cells express the PK isoenzyme type M2. Transformation of the

established oval cell lines OC/CDE 6 and OC/CDE 22 is

correlated with an increase of glycolytic and glutaminolytic

enzyme activities, and migrations of phosphoglyceromutase,

pyruvate kinase and lactate dehydrogenase out of the glycolytic

enzyme complex, as well as an up-regulation of the glycolytic

and glutaminolytic flux rates. 
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SENSITIVE NON-INVASIVE COLORECTAL CANCER
SCREENING USING FECAL TUMOR M2-PK TEST 

P.D. Hardt1, S. Mazurek2, M.Töpler3, P. Schlierbach3, J.

Nalop1, E. Eigenbrodt2 and H.U. Klör1

1Third Medical Department and Policlinic, Giessen

University Hospital, Rodthohl 6, 35392 Giessen; 2Institute

for Biochemistry and Endocrinology, Veterinary Faculty,

University of Giessen, Frankfurter Strasse 100, 35392

Giessen; 3Asklepios-Klinik, Goethestrasse 3, 35423 Lich,

Germany

Proliferating cells, especially tumor cells, express a special

isoenzyme of pyruvate kinase, termed M2-PK, which can

occur in a highly active tetrameric form with a high affinity

to its substrate phosphoenolpyruvate (PEP), and in a nearly
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inactive dimeric form with a low PEP affinity. The tetramer

: dimer ratio of M2-PK determines whether glucose carbons

are converted to lactate under the production of energy

(tetrameric form) or channelled into synthetic processes

(dimeric form). In tumor cells, the dimeric form is always

predominant and has therefore been termed Tumor M2-PK

(http://www.metabolic-database.com). 

Tumor M2-PK is released into the blood and stool of

colorectal cancer patients and can be determined by a

sandwich ELISA based on two monoclonal antibodies which

specifically recognize the dimeric form of M2-PK (ScheBo®

ñ Tumor M2-PKì).

Tumor M2-PK levels were measured in stool samples

from 289 individuals who all underwent complete

colonoscopy: 

Group N mean median range P vs.

(U/ml) (U/ml) (U/ml) controls

Colorectal 116 53.5 23.8 0.11-800 p<0.001

Ca total

Colon Ca 70 65.3 31.5 0.11-800 p<0.001

Rectal Ca 46 35.6 13.2 0.48-215 p<0.001

Controls 173 3.3 1.6 0.16-34.3

The results showed that fecal Tumor M2-PK levels were

significantly higher in patients with colorectal cancer than in

the control group without pathological findings at colonoscopy.

At a cut-off point of 4 U/ml, sensitivity was 85% for colon

carcinoma and 74% for rectal carcinoma. Specificity was 82 %

for the control group. The determination of fecal Tumor M2-

PK provides a promising screening tool for colorectal cancer. 

1 Hardt et al: Br J Cancer, 2004: www.bjcancer.com: doi:

10.1038/sj.bjc6602033.
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MOBILIZATION OF PERIPHERAL BLOOD
HEMATOPOIETIC STEM CELLS FOLLOWING LIVER
RESECTION SURGERY

Giustina De Silvestro1, Maria Vicarioto1, Carla Donadel1,

Marinella Menegazzo2, Piero Marson1 and Augusto

Corsini2

1Blood Transfusion Service, Apheresis Unit and 2General

Surgery Division, University Hospital of Padova, Italy

Background/Aims: Stem cells are characterized by plasticity,

namely the ability to interchange between various tissue and

organs. In this regard, many studies have demonstrated the

presence of antigenic structures relevant to the hemopoietic

stem cell (HSC) on hepatocytes, thus suggesting that, in

certain conditions, liver cells may derive from the

hematopoietic compartment. The aim of this study was to

verify whether surgical liver resection can activate bone

marrow, by mobilizing peripheral blood HSCs (CD34+

cells) putatively able to induce liver repopulation.

Methodology: WBC and CD34+ cell count were determined

at baseline (before surgery) and then monitored in the post-

operative period in 13 patients undergoing liver resection

(in most cases because of malignant, primary or secondary

liver diseases) and, as a control group, in 12 patients

affected with other diseases requiring abdominal surgery,

but not liver resection. Moreover, to assess the basal value

of circulating CD34+ cells, 50 healthy blood donors were

included into the study. The CD34+ cell count was carried

out by flow cytometry, by applying conventional protocols.

Results: Patients, considered altogether, showed at baseline

a significantly higher WBC count as compared to healthy

controls (7.41±2.89 x 103/ÌL vs. 6.00±1.37 x 103/ÌL,

p<0.01), as opposed to the CD34+ cell count, that resulted

significantly lower (2.8±1.8/ÌL vs. 4.1±1.9/ÌL, p<0.01). The

increase of CD34+ cells was significantly higher in patients

following liver resection as compared to others (+

6.5±4.1/ÌL vs. + 0.7±1.4/ÌL, p<0.001), whereas the

variation of WBC count was not statistically significant (+

1.87±3.76 x 103/ÌL vs. + 1.51±2.87 x 103/ÌL). Conclusion:
Our results indicate that hepatic injury caused by extensive

liver resection may constitute a trigger to the mobilization

of HSCs putatively able to differentiate into hepatocytes,

thus starting the recovery process of liver. These data could

open innovative views to the treatment of certain liver

diseases (e.g., fulminant hepatic failure), in particular by the

administration of hematopoietic growth factors, such as G-

CSF or GM-CSF, after the hepatic damage, to contribute,

through the activation of the hematopoietic compartment,

to a more efficient liver regeneration.
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THREE-DIMENSIONAL ORGANOTYPIC EPITHELIAL
CULTURE SYSTEM FOR THE STUDY OF HUMAN
PAPILLOMAVIRUS-ASSOCIATED CANCERS AND
OTHER CANCERS

Craig Meyers and Samina Alam

Department of Microbiology and Immunology H107, The

Penn State University College of Medicine, Hershey, PA

17033, U.S.A.

Our laboratory has developed a three-dimensional

organotypic epithelial culture system capable of complete

stratification and differentiation. The system faithfully

mimics the differentiation of normal epithelium in vitro, as

well as the disease states of cancer progression. Using this

system, we were able to demonstrate the complete human

papillomavirus (HPV) life cycle, including the synthesis of

infectious progeny in vitro. We have organotypic cultures
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systems that reproduce the complete life cycles with

synthesis of infectious virus of HPV16, 18, 31a, 31b, 33, 39,

45, and a chimeric HPV18/16 made up of the nonstructural

genes of HPV18 and the structural genes of HPV16. We

also used this system to mimic multiple HPV infections.

Collectively, we developed systems to replicate all stages of

cervical cancer including the complete HPV productive life

cycle. We used this system to investigate co-factors of

cervical cancer progression and the efficacy of therapeutic

strategies. HPV has been implicated in one third of head

and neck cancers and in the oral warts of HIV-infected

individuals. We expanded our system to three-dimensional

oral epithelial cultures and HPV-associated oral lesions.

Since the natural history of many important human viral

pathogens have an epithelial stage, we expanded our

investigations to study the herpes viruses, herpes virus type

1 (HSV-1), HSV-2, varicella zoster virus, Kaposi’s sarcoma

herpes virus, and cytomegalovirus. We also used the three-

dimensional system to demonstrate autonomous replication

of adeno-associated virus type 2 (AAV2). AAV2 is presently

being studied as a potential gene therapy vector. In

summary, we have developed a three-dimensional

organotypic culture system for the study of normal epithelial

differentiation, cancer development, the natural history of

epithelial viruses, toxicology testing, and testing of

therapeutic interventions. 
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INHIBITION OF MRP1-LIKE MULTIDRUG
TRANSPORTER BY NEW SYNTHETIC GENISTEIN
DERIVATIVES AND PLANT-DERIVED FLAVONOIDS

Krystyna Michalak1, Barbara Lania-Pietrzak1,

A.B.Hendrich1, Grzegorz Grynkiewicz2, Noboru

Motohashi3 and Yoshiaki Shirataki4

1Department of Biophysics, Wroclaw Medical University,

Chalubinskiego 10, 50 368 Wroclaw;
2Pharmaceutical Research Institute. Rydygiera 8, 01 793

Warszawa, Poland;
3Meiji Pharmaceutical University, 2–522–1 Noshio,

Kiyose–shi, Tokyo 204–8588;
4Faculty of Pharmaceutical Sciences, Josai University, 1-1

Keyakidai, Sakado, Saitama, 350- 0295 Japan

Multidrug resistance transporters overexpressed in plasma

membranes of cancer cells prevent the effective intracellular

accumulation of cytotoxic drugs. Proteins P-gp and MRP1

confer resistance to a wide variety of clinically important

chemotherapeutic agents. The influence of new synthetic

and plant origin flavonoids on the activity of multidrug

resistance-associated protein MRP1 (ABCC1) was

investigated in human erythrocytes used as a cell model

expressing MRP1-like transporter. The inhibition potency

of different plant-derived flavonoids (flavones, isoflavones,

flavanolignan) was compared with new synthetic genistein

derivatives. The new synthetic isoflavones containing

hydrophobic substitutions might more easily interact with

the membrane interior than the precursor compound -

genistein. The inhibition of MRP1-like transporter by both

synthetic and natural flavonoids was followed by

determination of efflux of fluorescent MRP1 substrate

(BCPCF) from the cells. 

Most of the studied flavonoids showed strong or

moderate ability to inhibit transport of the substrate carried

out by MRP1. Some of synthetic isoflavones substituted with

hydrophobic groups proved to be very effective MRP1

inhibitors. Hydrophobic substitutions at position 4’ of the

isoflavone ring B proved to be more important for

inhibitory properties than at position 7 of ring A. Apart

from the direct interactions of flavonoids with multidrug

transporter, different membrane perturbing effects should

also be regarded as potentially important molecular

mechanisms responsible for multidrug resistance reversal.

The strong influence of the studied compounds on the

properties of the membrane lipid phase was revealed with

fluorescence spectroscopy and other spectroscopic methods. 
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EFFECTS OF GROWTH FACTORS ON CELL
PROLIFERATION AND GENE EXPRESSION OF
CELL MEMBRANE PROTEOGLYCANS IN
EPITHELIAL BREAST CANCER CELLS 

M. Militsopoulou1, G.N. Tzanakakis2 and N.K.

Karamanos1

1Laboratory of Biochemistry, Department of Chemistry,

University of Patras, 26110 Patras; 2School of Medicine,

University of Crete, Heraklion, Greece

Proteoglycans (PGs), via specific interactions with growth

factors (GFs), participate in and regulate several cellular

events, such as cell proliferation and differentiation. These

interactions, in turn, may affect the matrix synthesis. Cell

bound PGs, such as Syndecans-2 and -4, have been found to

play crucial roles in GF-induced growth of cancer cells. The

aim of this study was to examine the effects of various GFs

Ôn cell proliferation and gene expression of Syndecan–2 and

-4 in epithelial breast cancer and normal mammary cells. 

Two human breast cancer epithelial cell lines MCF-7

(ER-positive) and BT-20 (ER-negative) and one normal

mammary epithelial cell line (MCF-12A) were studied

following cultures in serum-free media. The effects of GFs

on cell proliferation were examined following serum-free

cultures and measuring the incorporated [H]3-thymidine.

The effects of GFs on gene expression of cell membrane

proteoglycans were evaluated using their optimum
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concentrations (5 ng/mL for EGF and TGF-‚2, 15 ng/mL

for IGF-1 and 2 ng/mL for PDGF-BB) by RT-PCR. 

All growth factors affected, dose-dependently, the

proliferation of all cell lines tested. The patterns obtained

depend both on the type of growth factor and the cell line.

IGF-1 decreased the expression of Syndecan–2 in MCF-7

and MCF-12A cells, whereas EGF affected the synthesis of

this PG only in MCF-12A. Expression of Syndecan-2 in

MCF-7 cells was suppressed by PDGF-BB and TGF-‚2, but

not in MCF-12A cells. IGF-1, EGF and TGF-‚2 stimulated

the expression of Syndecan-4 in MCF-7 and enhanced the

expression of Syndecan-4 in normal cells. On the other

hand, IGF-1, EGF and PDGF-BB had no effect on the

synthesis of Syndecan–4 in BT-20 cells, whereas TGF-‚2

suppressed the expression of Syndecan-4. These results

indicate that Syndecans-2 and -4 play important roles in

breast cancer cell growth and that their expression is

regulated by signaling of certain growth factors.

This research work was financially supported by the

European Union and the Hellenic Secretariat for Research

and Technology (PENED 2001, project ED 521).
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ANALYSIS OF p16INK4A IMMUNOREACTIVITY IN
CONVENTIONAL PAP SMEARS AND CONCURRENT
CERVICAL BIOPSIES FOR THE DETECTION OF
SQUAMOUS LESIONS

Mara Jo Miller, Patrizia Dell’Orto, Maria Teresa Sandri

and Chiara Casadio

European Institute of Oncology, Department of Pathology

and Laboratory Medicine, Via Ripamonti, 435, 20141

Milano, Italy

Objective: The purpose of this study was to evaluate the

effectiveness of p16INK4A to detect squamous lesions in

conventional (CV) pap smears and concurrent cervical

biopsies. Results were to be compared with high-risk (HR)

HPV DNA detection by hybridization method (HC2-

Digene), when performed. Materials and Methods: A total

of 36 CV pap smears and 29 corresponding cervical biopsies

were utilized. Diagnoses in pap smears included normal,

LSIL (low-grade squamous intraepithelial lesion), HSIL

(high-grade SIL), and ASCUS (atypical squamous cells of

undetermined significance). The CV pap smears were pre-

treated to get rid of mucus, decolorized and stained with

anti-p16 antibody clone E6H4 (Dako protocol). All cervical

biopsies were recut and unstained slides were

immunohistochemically-stained for p16. All slides were

evaluated for p16 immunoreactivity within the cytoplasm

and/or nucleus. Immunoreactivity was scored as a negative,

weak, or strong staining reaction. Results: 4 out of 36 CV

pap smears showed immunoreactivity for p16. In these 4

cases (2 LSIL, 1 HSIL, and 1 negative pap), the cytoplasm

was strongly or weakly stained. 3 of these cases were

positive for HR-HPV DNA. In 32 cases, there was either no

reactivity or irrelevant staining. Irrelevant staining included

background staining or immunoreactivity of inflammatory

cells, mucus, or necrotic debris. 10 of these 32 cases were

positive for HR-HPV DNA; no data was available for the

others. 18 of the 29 cervical biopsies showed

immunoreactivity for p16. The staining reaction was weak

in 7 of these cases and strong in 11. 7 of these 18 cases were

positive for HR-HPV DNA. No p16 immunoreactivity was

evident in 11 cases, 5 of which were positive for HR-HPV

DNA. Conclusion: This study showed that p16 is not

effective or relaible in the detection of squamous lesions in

CV pap smears. Many entities can cause false-positive

immunoreactivity, thus limiting the detection of any

abnormality. The detection of p16 is better in histological

sections and can be a useful and effective staining method

for lesions of the uterine cervix. In this study, p16 was

capable of detecting squamous lesions which were verified

by HR-HPV DNA analysis. 
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A NEW TARGET FOR IMMUNOTHERAPY OF
PROSTATE CANCER

Boris R. Minev, Fang Guo, Ivelina Gueorguieva and Sang

Ryu

University of California-San Diego, Cancer Center, 

9500 Gilman Drive, La Jolla, CA 92093-0063, U.S.A.

Cytotoxic T lymphocytes (CTL) appear to be among the

most direct and effective elements of the immune system

that are capable of generating anti-tumor immune

responses. Many recent reports demonstrate the importance

of anti-tumor CTL in patients with prostate cancer. A novel

gene, named STEAP, which is highly expressed in advanced

prostate cancer, was recently identified. Its strong

expression in prostate cancer, little or no expression in

normal tissues, and cell surface localization suggest that this

gene may be an ideal target for the immunotherapy of

prostate cancer. In this study we were able to identify twenty

HLA-A2.1-restricted peptides within the sequence of this

gene by utilizing a step-based approach and three computer

algorithms. We also generated CTL lines specifically

recognizing six of the peptides by in vitro immunization of

peripheral blood mononuclear cells (PBMC) from HLA-

A2-positive healthy donors, and from patients with prostate

cancer. Importantly, we confirmed that the peptide-specific

CTL are able to recognize specifically and to kill peptide-

loaded target cells and prostate cancer cells in a HLA-A2-

restricted and antigen-dependent fashion. We conclude that

the STEAP-derived peptides can expand precursor CTL in
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PBMC of healthy individuals and patients with cancer, and

induce MHC class I-restricted, peptide-specific CTL

responses. Thus, an important implication from our findings

is that the available CTL repertoire for STEAP is preserved

in the peripheral adult repertoire.

The STEAP-derived peptide vaccines might be used

directly to treat patients with prostate cancer. Also,

dendritic cells loaded with these vaccines can also be used

to elicit powerful anti-tumor immune responses. Therefore,

the findings of this study will be used in clinical programs

that will benefit patients with prostate cancer and other

tumors expressing this antigen.

324
NOVEL INSIGHTS INTO THE MECHANISM OF
ACTION OF INTRAVESICAL
IMMUNOMODULATORS

D.N. Mitropoulos

First Department of Urology, Athens Medical School,

Athens, Greece

Superficial transitional cell carcinomas (TCC) of the

bladder is a heterogenous group of tumors with different

biological potential. Despite the absence of any evident

residual disease after resection (TUR) of the primary

lesion(s), tumor recurrence is expected in 55-70% of

patients. Adjuvant treatment with intravesical instillations

of several cytotoxic [epirubicin, mitomycin-C] or

immunomodulating [Bacillus Calmette-Guerin (BCG),

interferon-alpha (IFNa)] substances has been introduced to

treat residual disease and to prevent tumor recurrence

and/or progression.

To date, the precise mechanism of intravesical

immunomodulators remains unknown. In vitro, IFNa acts

directly on neoplastic cells and inhibits their proliferation

while it induces their differentiation. Urothelium and

TCC cells express IFNa receptor, the density of which

correlates with lesion grade. IFNa reduces neo-

microvascular density in the normal urothelium adjacent

to the tumor after TUR, possibly via inhibition of COX-

1.Moreover, IFNa induces the membrane expression of

tumor-related antigens and MHC antigens, providing a

basis for a cellular immune response. When given

intravesically, IFNa may result in local and systemic T cell

and NK cell activation. By monitoring nitric oxide (NO)

end products in urine and evaluating inducible nitric oxide

synthase (iNOS) expression immunohistochemically, we

were able to show that IFNa may induce urothelial iNOS

expression with subsequent oxidative stress. The

peroxynitrite formed by the combination of NO with O2-

provides important clues to its role as a causative factor

in the antineoplastic action of IFNa.

Bacillus Calmette-Guerin (BCG) is thought to bind to the

bladder wall via interaction between the bacterial antigen 85

complex and fibronectin. Although systemic reactions

(evolution of cellular immune response, systemic production

of cytokines and oxygen free radicals) have been reported, a

likely scenario is that exposure to BCG results in a massive

local immune response, characterized by induced expression

of cytokines in the urine and in the bladder wall, and by a

marked infiltration of the bladder wall by granulocytes and

mononuclear cells. BCG-induced changes in tumor cell

phenotype render them able to act both as lymphokine-

activated killer cell targets and antigen-presenting cells.

Although BCG may act directly on the proliferation of tumor

cells, helper and cytotoxic T cells and, most probably, NK cells

are absolutely necessary for any antitumor effects. Tumor cell

killing is mediated through FasLigand, perforin and TNF-

alpha. In a recent study, we found that BCG up-regulated

iNOS expression in normal human urothelium in vivo,

suggesting a role for NO in BCG-mediated antitumor activity. 

325
REAL-TIME PCR (TAQMAN PCR) QUANTIFICATION
OF CARCINOEMBRYONIC ANTIGEN mRNA IN THE
PERIPHERAL BLOOD OF COLORECTAL CANCER
PATIENTS 

M. Miura, Y. Ichikawa, M. Kijima, T. Ishikawa and

H.Shimada 

Department of Surgery-II, Yokohama City University

School of Medicine, 3-9 Fukuura Kanazawa-ku Yokohama

City, Kanagawa pref. 236-0004, Japan 

Reverse transcription polymerase chain reaction (RT-PCR)

has proven to be a promising technique to detect a small

number of cancer cells in a lymph node, peripheral blood,

pancreatic juice and so on. On this basis, we developed

quantification of carcinoembryonic antigen (CEA) mRNA in

the peripheral blood of colorectal cancer patients to predict

liver or lung metastasis by using real-time PCR (Taq Man

PCR, Perkin Elmer Biosystems, Foster City, CA, USA).

Materials and Methods: 1) Peripheral blood from pre-operative

patients with colorectal cancer (n=36), and from healthy

volunteers as control (n=10), were obtained. Total RNA was

extracted from the cell line and clinical samples by the AGPC

method and was utilized for the analysis of real-time PCR. 2)

The 30 patients with liver metastasis of colorectal cancer were

closely monitored each month after hepatectomy to quantify

CEA mRNA in the peripheral blood. Diachronic changes

between CEA mRNA and protein level after hepatectomy

were observed. Results: In cell spiking experiments, it was

possible to detected CEA mRNA of KATO III in 101-107 cells

diluted in 10ml whole human blood quantitatively. In clinical

study, the CEA mRNA level from Dukes D patients was
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significantly higher than that of other groups. In spite of low

CEA protein level, all the post-operative patients of liver

metastasis presenting Intermittently High (IH) or

Continuously High (CH) mRNA pattern showed residual liver

recurrence after hepatectomy. Conclusion: These data indicate

that quantification of CEA mRNA in peripheral blood is

useful for the evaluation of colorectal cancer progress, e.g.
liver metastasis. This preliminary result suggests that the post

operative increase of CEA mRNA after operation presents a

doubtful marker for micrometastasis.
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THE GASTROINTESTINAL TRACT IS A DIRECT
TARGET TISSUE FOR GROWTH HORMONE:
EVIDENCE OF RECEPTOR ADAPTATION IN
CARCINOMAS

Fawziah M.A. Mohammed1 and David T. Lincoln2

1Department of Medical Laboratory Sciences, Faculty of

Allied Health Sciences, Kuwait University, P.O. Box

31470, 90805 Sulaibekhat, Kuwait; 2Independent Research

Foundation, Chapel Hill, QLD, Australia

In addition to its major skeletal and muscular anabolic effects,

growth hormone (GH) has several distinct roles in intestinal

physiology. These include hypertrophy of the gastrointestinal

tract tissue to supra-normal levels, an induction of mitotic

activity in the duodenal epithelium and the crypts of

Lieberkühn and control of normal intestinal growth and

differentiation during late foetal and early neonatal life.

Growth hormone is also a potent anabolic agent and has great

potential as an adjunct to nutritional support of cachectic

patients. These effects are mediated by the binding of GH to

its membrane-bound receptor and involve a phosphorylation

cascade that results in the modulation of numerous signaling

pathways. A paracrine or autocrine mechanism of action has

been proposed. The presence of receptors for this hormone is

essential for the initiation of a cellular response to GH and

may predict the adaptation of tumour cells resulting from GH

exposure. Changes in the level of growth factors or their

receptors may be important in the pathogenesis of tumours of

the gastrointestinal tract. To address the site/mode of action

through which GH exerts its effects, a panel of well

characterized monoclonal antibodies, directed against the

hormone binding side of the receptor, was applied to

determine GH-receptor expression in poorly-moderate, to

well-differentiated gastrointestinal adenocarcinomas (n=60)

from the oesophagus, stomach, small intestine, rectum,

transverse, ascending, descending and sigmoid colons for the

first time. In the present study, we report the expression of

GH-receptors in human gastrointestinal cancers. The results

provide evidence that GH acts directly on adenocarcinoma

cells to modify their proliferative rate or function. Out of five

anti-growth hormone receptor monoclonal antibodies used,

human GH-receptor-specific Mab 263 consistently resulted in

strong receptor expression in gastrointestinal carcinoma cells.

Heterogeneity of immunoreactivity was found in tumour

lesions with a variable range of positive cells. Mab 263

immunoreactivity of carcinoma cells formed in the cytoplasm

with either a monotonous or granular staining pattern,

although membranous staining was also present.

Immunoreactivity was also expressed in the nuclei of some

tumour cells, which also displayed cytoplasmic localization of

the receptor. The presence of intracellular GH-receptors is a

result of endoplasmic reticulum and Golgi localization.

Immunoreactivity in surface columnar cells, independent from

pathological tissue, was weak to moderate. Epithelial cells from

normal tissue, adjacent to tumour lesions, were of variable

intensity. Goblet and mucous cells located at the crypt base

immunostained faintly or were negative for the GH-receptors.

Proliferative crypt base columnar cells strongly expressed the

GH-receptor, but oligomucous cells were less reactive.

Tumours in which the great majority of more than 70% cells

expressed GH-receptor immunoreactivity were generally of

advanced Duke’s C stage. These tumours had secondary

metastatic lymph node deposits and the majority were located

in the distal sigmoid/rectum. In contrast, fewer tumour cells

were immunopositive in less advanced cancers of Duke’s B

stage. In conclusion, this study indicates that receptor

expression may be associated with malignancy of

gastrointestinal carcinoma and supports the hypothesis that

GH can act locally in gastrointestinal tissue. The

demonstration of the presence of GH-receptors implies that

receptor adaptation is a function of malignancy and cancer

progression and will be useful for site-specific studies of the

evolution of gastrointestinal tract tumours, providing valuable

information concerning cellular growth kinetics and tumour

prognosis. In the light of our results, questions arise regarding

the administration of GH to cancer-induced cachexia patients

and the possible oncogenic potential of the GH-receptor.

Cancer-induced cachexia significantly diminishes the quality of

life and may be attenuated by growth hormone therapy. The

amount of weight loss in cancer patients is positively correlated

with the overall mortality. Improvement of nutritional status

may reduce chemotherapy-related toxicity.
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PROSTATE CONFORMAL RADIOTHERAPY: ACUTE
AND LATE RECTAL TOXICITY

M.A.Molinaro, D. Pingitore and R. Molè 

U. O. Radioterapia e Radiobiologia, Catanzaro, Italy

Conformal radiotherapy is becoming the preferred modality of

irradiation for localized prostate cancer, because of the

increased sparing of rectum and bladder together with the
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increase of the prescribed dose to the prostate. Purpose: To

show the experience so far gained in our institution in the

treatment of prostate cancer after the implementation of

conformal radiotherapy, fully exploiting the advantages offered

by three-dimensional (3D) contouring of target volumes and

critical organs, use of MLC and comparison of rival plans with

DVH evaluation. Materials and Methods: The study period

extended from December 1999 to June 2003. Two hundred and

fifty-six prostate cancer patients were treated with 3D

conformal radiation therapy (RT). Median follow-up was 31

months (range 12-69). Seventy-eight % received short-term

hormone therapy (HT) prior to and during radiation therapy,

22% were treated with AT alone. Median dose was 70Gy to the

prostate and 50Gy to the seminal vesicles. Acute toxicity was

graded according to CTC criteria, and late toxicity according to

a modified RTOG/EORTC score. Any macroscopic rectal

bleeding was regarded as at least a Grade II toxicity (IIÆ).

Results: Acute rectal toxicity was as follows: 43% IÆ, 25% IIÆ,

4% IIIÆ, 0% IVÆ. Late toxicity: 12% IÆ, 20% IIÆ, 2% IIIÆ, 0%

IVÆ. The most frequent late toxicity was rectal bleeding (18%

IIÆ, 1% IIIÆ). Bleeding was mostly minor, not disturbing the

patients daily life and not necessitating any therapy. Patients

with combined therapy (HT and RT) had less late toxicity than

those with RT alone. Conclusion: In our experience, conformal

radiotherapy of prostate cancer, with 3D reconstruction of

target volumes and 3D dose calculations, is an efficacious

treatment and reduced acute and late toxicity. Neoadjuvant

hormonal ablation seems to have a beneficial effect on late

rectal toxicity, presumably because of regression of the prostate

size resulting in a smaller irradiated target volume.
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REVERSAL OF MULTIDRUG RESISTANCE:
MODIFICATION OF RHODAMINE ACCUMULATION
BY SELECTED FLAVONOIDS AND CAROTENOIDS
AND RELATED COMPOUNDS

Joseph Molnár1, Nóra Gyémánt1, Masaru Tanaka1, Ilona

Mucsi1, Katalin Ugocsai1, Judit Hohmann2, Maria-José

Umbelino Ferreira3, Péter Molnár4 and Remigijus

Didiziapetris5

1Department of Medical Microbiology and

Immunobiology, Faculty of Medicine and 2Department of

Pharmacognosy, Faculty of Pharmacy, University of

Szeged, Szeged, Hungary; 3Department of Chemistry,

Faculty of Pharmaceutical Sciences, University of Lisbon,

Lisbon, Portugal; 4Department of Biochemistry and

Medical Chemistry, University of Pécs, Pécs, Hungary;
5Pharma Algorythms, Inc., Vilnius 2001, Lithuania

Compounds which inhibit the function of the MDR-efflux

proteins may improve the cytotoxic action of anticancer

chemotherapy. The mechanism of action is believed to

involve a competition between resistance modifiers and

cytotoxic agents for the same binding site of P-glycoprotein

(P-gp), due to a complementarity with a hypothetical

receptor site with unknown structure. The aim of our study

was to determine the receptor affinity indirectly by mapping

the sensitivity of P-gp to possible substrates or inhibitors in

the absence of the crystal structure of the P-gp, when

receptor fitting was not available.

Accordingly, the MDR1, MDR1/LRP and MRP P-gp

activities of various tumour cells were measured in the

presence of structurally unrelated plant compounds such as

carotenoids, flavonoids, isoflavones, cycloartanes and

terpenoids. The inhibition of efflux activity was measured

via the increased rhodamine/ carboxyfluorescein uptake by

cancer cells. A majority of the carotenoids, crocines,

flavopyridol, xanthenes and cycloartanes isolated from

vegetables and plants were able to enhance rhodamine 123

accumulation of MDR cells/ carboxyfluorescein of MRP-

cells. Few of the flavonoids and isoflavones and none of the

carotenoid-crocine derivatives were effective on MDR

reversal, while alpha- and beta-carotene had no no effect on

MDR reversal.

These MDR modulators can bind into trans-membrane

domains in different ways, as competitive or allosteric

inhibitors. Other binding sites for resistance modifiers can

also be considered in the extra-membrane domains. 
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ACUTE ADRENAL CRISIS COMPLICATED BY
HEMORRHAGIC GASTRIC EROSION IN
METASTATIC LEIOMYOSARCOMA OF THE HEAD
OF THE PANCREAS: A CASE REPORT AND REVIEW

M. Tanaka1, J. Kiss2, E. Holloczy3, E. Matrai4, I. Gaal4 and

J. Molnar1

1Institute of Medical Microbiology and Immunobiology,

University of Szeged; 2Department of Internal Medicine,

The Second Hospital; 3Clinics, City Transportation of

Szeged; 4Clinical Laboratory, Polyclinics, Szeged, Hungary 

It is crucial for clinicians to recognize a key sign and

symptom of life threatening conditions in metastatic cancer

patients. Immediate cause of death in advanced cancer

patients may be respiratory failure, cardiogenic shock, septic

shock or other conditions. We present a case report of

suspected acute adrenal insufficiency complicated by

hemorrhagic gastric erosion in a patient with metastatic

leiomyosarcoma of the head of the pancreas. Acute adrenal

crisis in critically ill and advanced cancer patients and status

of hypothalamus-pituitary-adrenal (HPA) axis in cancer

patients is reviewed. Along with clinical chemistry and

differential hematological test, serum cortisol measurement

is suggested to be included for advanced cancer patients
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who present hypotension, weight loss, anorexia, vomiting,

hyponatremia and hypercalemia and whose clinical

condition is drastically worsening, to improve survival and

quality of life (QOL).
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CRITICAL COMPILATION OF P-GP INHIBITION
DATA AND DEVELOPMENT OF PREDICTIVE
ALGORITHMS

Remigijus Didziapetris1, Masaru Tanaka2, Joseph Deli3,

Péter Molnár3, Nóra Gyémánt2, Paulius Jurgutis1 and

Joseph Molnár2

1Pharma Algorithms, Inc., Lithuania; 2Institute of Medical

Microbiology and Immunobiology, University of Szeged;
3Department of Biochemistry and Medical Chemistry,

University of Pécs, Hungary

P-glycoprotein (P-gp) functions as a drug efflux pump in

various cells, mediating multi-drug resistance and affecting

ADMET properties (bioavailability, blood-brain barrier

permeation) for many drugs. Identification of potential P-gp

inhibitors in anti-cancer drug development would be

advantageous. We describe a fast in silico screen for

identifying P-gp inhibitors. The screen is based on a

combination of C-SAR and QSAR analysis of more than

1500 compounds. Inhibition data were compiled from the

following assays: a) inhibition of transport of standard P-gp

substrates across P-gp-expressing cell monolayers, b) efflux

inhibition of P-gp substrates from MDR cells, c) sensitization

of P-gp-expressing cells to MDR-profile drugs. C-SAR

analysis was based on recursive partitioning (RP) procedure,

using a variety of physico-chemical and structural descriptors.

Physico-chemical descriptors included AB/logP, ionization

constants, and Abraham’s solvation parameters. Structural

parameters used were substructures and branched scaffolds

similar to Klopman’s atom chains. Class-specific QSARs were

used for quantitative estimation of P-gp inhibition potential.

C-SAR and Q-SAR models were combined into a high-

throughput screening algorithm for P-gp inhibitors. The

predicted algorithm was tested on an external set of P-gp

inhibitors, carotenoids, diterpenes and phenothiazines.

331
ANTITUMOR EFFECT OF A NEW PROTEASOME
INHIBITOR, TP-110, ON HUMAN PROSTATE
CANCER

Isao Momose, Masatomi Iijima, Manabu Kawada, Tohru

Masuda and Daishiro Ikeda

Numazu Bio-Medical Research Institute, Microbial

Chemistry Research Center, 18-24 Miyamoto, Numazu-shi,

Shizuoka 410-0301, Japan

Proteasome degrades the numerous regulatory proteins such as

cyclins, cyclin-dependent kinase inhibitors (e.g., p21CIP/WAF1 and

p27KIP1) and tumor suppressors (e.g., p53) which are critical to

tumor growth. Proteasome inhibitors may stabilize these

regulatory proteins and cause cell cycle arrest and apoptosis

which may, as a result, limit tumor development. Therefore,

proteasome inhibitors are useful for the treatment of cancer.

Recently, we isolated a new proteasome inhibitor, tyropeptin

A, from the cultured broth of Kitasatospora sp. MK993-dF2.

Tyropeptin A strongly inhibited the chymotrypsin-like activity

of 20S proteasome. To further enhance the inhibitory potency

of tyropeptin A, we chemically synthesized several derivatives

of tyropeptin A. Among them, the most potent compound, TP-

110, exhibited a 20-fold increase in the inhibition of

chymotrypsin-like activity compared to tyropeptin A.

We hereby report the antitumor effect of TP-110 on

human prostate PC-3-cells. TP-110 showed cytotoxicity

against PC-3 cells (IC50=50 nM). It increased the number

of cells in G1- and sub-G1-phases and accumulated the

amounts of p21 and p27 proteins, which are negative

regulators of cell cycle progression. Furthermore, TP-110

induced apoptosis with chromatin condensation and DNA

fragmentation in PC-3 cells. The antitumor effects of TP-

110 in vivo will also be presented.
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BIOLOGICAL ACTIVITY OF BARBADOS CHERRY
(ACEROLA FRUITS, FRUIT OF MALPIGHIA

EMARGINATA DC.) EXTRACTS AND FRACTIONS

Noboru Motohashi1, Hidetsugu Wakabayashi2, Teruo

Kurihara2, Hidetaka Fukushima2, Tomoko Yamada2,

Masami Kawase3, Yoshitaka Sohara3, Satoru Tani3,

Yoshiaki Shirataki3, Hiroshi Sakagami4, Kazue Satoh5,

Hideki Nakashima6, Annamária Molnár7, Gabriella

Spengler7, Nóra Gyémánt7, Katalin Ugocsai7 and Joseph

Molnár7

1Meiji Pharmaceutical University, 2-522-1 Noshio, Kiyose,

Tokyo;
2Faculty of Science, Josai University, Sakado, Saitama;
3Faculty of Pharmaceutical Sciences, Josai University,

Sakado, Saitama;
4Meikai University School of Dentistry, Sakado, Saitama;
5School of Medicine, Showa University, Shinagawa-ku,

Tokyo;
6Department of Microbiology, St. Marianna University,

Kawasaki-shi, Kanagawa, Japan;
7Institute of Microbiology, Albert Szent-Györgyi Medical

University, Dóm tér 10, H-6720 Szeged, Hungary

Fractionation of barbados cherry (acerola fruit, a fruit of

Malpighia emarginata DC.) extracts was performed by

organic solvent and column chromatographies, using two
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extraction methods. Higher cytotoxic activity was

concentrated in fractions A4 and A6 (acetone extract), and

H3 and HE3 (hexane extract). These four fractions showed

higher cytotoxic activity against tumor cell lines such as

human oral squamous cell carcinoma (HSC-2) and human

submandibular gland carcinoma (HSG), when compared

with that against normal cells such as human periodontal

ligament fibroblasts (HPLF) and human gingival fibroblasts

(HGF). HE2 (hexane extract), AE2 (ethyl acetate extract),

AE3, AE4, AE5, A8, A9 and A10 showed anti-bacterial

activity against the Gram-positive Staphylococcus
epidermidis ATCC 1228 but were ineffective against the

Gram-negative species E. coli and Ps. aeruginosa. The

fractions were inactive against Helicobacter pylori, two

Candida species, and human immunodeficiency virus (HIV).

H3, H4 and HE3, which displayed tumor-specific

cytotoxicity, also showed higher multidrug resistance

(MDR) reversal activity than (±)-verapamil as positive

control. ESR spectroscopy showed that the radical-mediated

oxidation was not involved in the induction of tumor-

specific cytotoxic activity. The tumor-specific cytotoxic

activity and MDR reversal activity of barbados cherry may

suggest its possible application for cancer therapy. 
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ANTIPROLIFERATIVE EFFECTS OF SOME
CYTOSTATICS COMBINED WITH RESISTANCE
MODIFIERS ON PROSTATE CANCER CELL LINES

Olivér Pintér1, Ilona Mucsi1 and Joseph Molnár2

1Department of Urology and 2Department of Medical

Microbiology and Immunobiology, Faculty of Medicine,

University of Szeged, Hungary

Prostate cancer is one of the most frequent diseases

observed in male patients. Advanced stages of this disease

still lack effective treatment. Once total androgen blockade

(TAB) therapy proves inneffective, cytostatic administration

may be attempted. In this study, we modelled the drugs

commonly used on human prostate cancer cell lines.

Experiments aiming at decreasing drug resistance were

performed on PC-3. The result of these experiments was a

considerable modification of the ID50 of Novantron caused

by the antidepressant Melipramin. With the use of various

cytostatics, the cell proliferation-inhibiting effects were

measured under in vitro conditions on human prostate

cancer cell lines LNCaP-FGC and PC-3. Under the given

experimental conditions, the examined cytostatics exhibited

antiproliferative effects on each of the investigated cell

lines. Farmorubicin and Estracyt combined were shown to

be more effective on the oestrogen and androgen receptor

bearing LNCaP cell line than the individual compounds

alone. 
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GROWTH FACTORS AS PARACRINE AND
AUTOCRINE MEDIATORS OF TUMOR
PROGRESSION AND STROMA MODULATION

Margareta M. Mueller, Claudia Gutschlalk, Willtrud

Lederle, Eva Obermueller, Martina Oehme, Sabine

Schnur and Norbert E. Fusenig

Group Tumor and Microenvironment, German Cancer

Research Center (DKFZ), INF 280, D-69120 Heidelberg,

Germany

The altered expression of growth factors and receptors has a

pivotal role in tumor growth and progression. It induces the

proliferation and migration of tumor cells and may

simultaneously alter the interaction between the tumor and its

stroma by inducing the generation of a tumor-permissive

stromal surrounding. In the HaCaT model for SCCs of the skin,

we verified the progression promoting effect of a number of

growth factors that are expressed by the tumor cells. Associated

with the transformation to a benign tumor phenotype is the

expression of PDGF, causing activation of a tumor promoting

stroma and, thus, inducing benign tumor growth. 

As tumorigenic HaCaT clones progress to more aggressive

and eventually metastatic phenotypes, that is reproducibly

induced by the in vivo tumor microenvironment, we identified

the aberrant expression of a number of growth factors and

receptors, among them the neo-expression of G-CSF, GM-

CSF, IL-6 and IGFII and the enhanced expression of LIF,

Amphiregulin, Osteoprotegerin, VEGFR-2 and others.

Focusing on G-CSF, GM-CSF and IL-6, we were able to

determine a dual role for these growth factors. i) In an

autocrine manner tumor cell proliferation and migration is

stimulated, their expression is reciprocally regulated and

additional growth factors in the tumor cells are induced.

Furthermore, G-CSF, GM-CSF and Il-6 induce enhanced and

invasive tumor growth in vivo. The autocrine function of G-

CSF and GM-CSF was confirmed for human meningiomas,

gliomas and head and neck carcinomas, leading to a

statistically significant correlation of G-CSF and GM-CSF

expression with shorter patient survival and resulting in strong

implications for the clinical use of both factors as adjuvants in

cancer therapy. ii) Additionally, these tumor cell-derived

factors modulate the tumor microenvironment in a paracrine

manner, leading to persistent angiogenesis and thus

facilitating tumor invasion. G-CSF, GM-CSF and IL-6

stimulate endothelial cell proliferation and migration and the

recruitment of inflammatory cells, as well as a direct or

indirect expression of tumor and stroma-derived MMPs

(mediated by additional growth factors induced in tumor or

stromal cells). Thus, they provide a critical contribution to the

formation of an activated tumor-permissive stroma that

furthers tumor growth and progression. 
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CORRELATION OF TUMOR VOLUME AND TUMOR
MARKER INDEX (TMI) WITH SURVIVAL IN
COMPLETELY RESECTED STAGE I/II NSCLC
PATIENTS

T. Muley, H. Fetz, H. Dienemann and W. Ebert 

Thoraxklinik-Heidelberg gGmbH, Amalienstr. 5, 69126

Heidelberg, Germany 

Although serum levels of tumor markers are thought to

reflect tumor burden in patients with NSCLC, there is only

a weak correlation with stages according to UICC

classification. 

Therefore, we analyzed the relationship between tumor

volume and marker levels in 495 NSCLC patients operated

between 1996 and 1998. Among them, there were 277

completely resected (R0) stage I/II patients. Tumor volume

was assessed by measurement of tumor diameters (length=l,

height=h, width=w) of resected tumors and calculation of

an ellipsoid body (Vpath=4/3**l/2*h/2*w/2). In addition,

volumes were calculated from radiographs after

measurement of diameters (h, w) using an adapted formula

(Vrad=4/3**h/2*w2/2). TMI, which represents the

geometric mean of normalized CYFRA 21-1 and CEA

values, was calculated as described recently (Anticancer Res

24: 1953-1956, 2004). Discriminatory values, which

differentiate between prognostic groups were identified by

the crit-level procedure described by Abel et al. (Meth Inf

Med 23: 154-156, 1984) for each parameter. These cut-off

values amounted to 13.7 cm3 for Vpath and 14.1 cm3 for Vrad.

The corresponding value for TMI was found to be 0.54.

Spearman rank correlation was used for analysis of the

relationship between parameters, survival was analyzed

according to Kaplan and Meier.

In contrast to advanced stages, there was a clear-cut

prognostic impact of tumor volume and TMI in the early stages

of NSCLC. Patients (stage I+II, R0) with a Vpath less than 13.7

cm3 had a significantly better 5-year survival rate compared to

patients with volumes greater than 13.7 cmÑ (76% vs 45.5%;

p<0.0001). A similar result was found for Vrad (67.9%, 51.7%,

p=0.04). Patients with a TMI<0.54 had a 5-years survival rate

of 76.7% compared to 45.7% in patients with a TMI>0.54

(p<0.0001). Correlation data were found to be r=0.7 (p<0.01)

between Vpath and Vrad, r=0.45 (p<0.01) between TMI and

Vpath, and r=0.38 (p<0.01) between TMI and Vrad.

In conclusion, increasing values of TMI and tumor

volume have a negative prognostic impact on survival in

the early stages of NSCLC as opposed to advanced stages

There is also a moderate, but significant, relationship

between these factors, indicating that markers are

released into the circulation concomitantly to the growing

tumor mass.
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PROGNOSTIC IMPACT OF TUMOR MARKER INDEX
(TMI) IN COMPLETELY RESECTED P-STAGE I
NSCLC PATIENTS

T. Muley, H. Fetz, S. Scholz, H. Dienemann and W. Ebert 

Thoraxklinik-Heidelberg gGmbH, Amalienstr. 5, 69126

Heidelberg, Germany 

Recently, we reported on a negative prognostic impact of

increased CYFRA 21-1 and CEA levels expressed as tumor

marker index (TMI) in 153 operated p-stage I NSCLC

patients (Anticancer Res 24: 154-156, 2004). The present

retrospective study reevaluates these findings in a larger

group of patients. In addition, patients were stratified

according to the major histologies of NSCLC, i.e. squamous

cell carcinoma and adenocarcinoma.

Four hundred and forty-eight completely resected (R0)

p-stage I NSCLC patients, operated between 1995 and 2002,

entered the study. CYFRA 21-1 and CEA were measured

using commercially available tests ( Boehringer/Roche,

Mannheim, Germany). TMI, which represents the

geometric mean of normalized CYFRA 21-1 and CEA

values, was calculated as described recently (Anticancer Res

24: 1953-1956, 2004). A cut-off value for TMI of 0.5, which

differentiates between prognostic groups, was identified by

the crit-level procedure described by Abel et al. (Meth Inf

Med 23: 154-156, 1984). Survival was analyzed according to

the method of Kaplan and Meier.

In the total group of p-stage I NSCLC, the 3-year survival

rate (5-year survival rate) was 85.7% (76.2%) for a TMI value

less than 0.5 and 72.3% (59.5%) for a TMI greater than this

cut-off point. The median survival was 93.6 months and 77.2

months, respectively (p=0.0015). The corresponding 3-year

survival rate (5-year survival) in p-stage I squamous cell

carcinoma was 88.8 (82.9%) for TMI below 0.5 and 78.1% (5-

year survival not defined) for TMI above 0.5 (p=0.022). As

most patients were still alive at the last follow-up (June, 2004),

median survival was not reached in this subgroup. In p-stage I

adenocarcinoma patients, 84.5% (71.7%) survived 3 years (5

years) in case of TMI less than 0.5 compared to 71.2% (62.9%)

above a TMI of 0.5. The median survival times were found to

be 93.6 months and 76.3 months, respectively (p=0.027).

In conclusion, TMI is able to discriminate significantly

patients with a good prognosis from those with a worse one.

In the same way, TMI is prognostic in the major subgroups,

squamous cell carcinoma and adenocarcinoma.
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RADIOIMMUNOTHERAPY OF ADVANCED
NEUROENDOCRINE TUMORS OF THE PANCREAS
AND GASTROINTESTINAL TRACT

J. Müller-Brand1, F. Forrer1, H.R. Mäcke3 and M. Pless2
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We have evaluated the tumor response of advanced

neuroendocrine tumors to targeted radioimmunotherapy using

radiolabelled somatostatin analog 90Y-DOTATOC and 177Lu-

DOTATOC. In addition, the palliative effect of 90Y-

DOTATOC treatment on the malignant carcinoid syndrome

and tumor-associated pain was investigated. Patients and
Methods: 111 patients with neuroendocrine

gastroenteropancreatic tumors were included. 82% of the

patients had therapy-resistant and progressive disease. The

treatment consisted of 2 intravenous injections of total of 7.4

GBq/m2 body surface 90Y-DOTATOC administered at intervals

of 8 weeks. Furthermore, in patients with a relapse, a second

treatment using 7.4 GBq 177Lu-DOTATOC was performed.

Results: The treatment was well tolerated. The overall response

rate to 90Y-DOTATOC for endocrine pancreatic tumors was

85%. Complete remissions (CR) were found in 5%, partial

remissions (PR) in 22%, minor response in 16%, stable disease

(SD) in 49% and progressive disease (PD) in 15%. The median

duration of response has not been reached at 26 months. The

two-year survival time was 76%. 83% of the patients suffering

from the malignant carcinoid syndrome achieved a significant

reduction of symptoms. A reduction of pain score was observed

in all patients with morphine-dependent tumor-associated pain.

Side-effects included pancytopenia (in 5%) and vomiting

shortly after injection in 23%. In 27 patients with a relapse of a

metastatic neuroendocrine tumor, treatment with 7.4 GBq
177Lu-DOTATOC as a single fixed dosed was performed. 19

patients showed a good clinical response while 8 remain

progressive. The duration of remission was 8 months.

Conclusion: Targeted radiotherapy with 90Y-DOTATOC is a

novel, well-tolerated treatment for neuroendocrine tumors with

a remarkable objective response rate, survival time and

symptomatic response. Patients with a relapse could have

further treatment using 177Lu-DOTATOC.

338
ESSENTIAL ROLE OF LIMITING TELOMERES IN
THE PATHOGENESIS OF WERNER SYNDROME
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L. Naylor2, Purnima Laud1, David Lombard3, Ronald A.

DePinho2 and Sandy Chang1
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Mutational inactivation of the Wrn helicase gene causes

Werner Syndrome (WS), an autosomal recessive disease

characterized by premature aging, elevated genomic

instability and increased cancer incidence. The capacity of

enforced telomerase expression to rescue premature

senescence of cultured human WS cell and the lack of a

phenotype in Wrn-deficient mice with long telomeres, have

implicated telomere attrition in WS pathogenesis. Here, we

show that the varied and complex in vivo and cellular

phenotypes of WS are precipitated upon exhaustion of

telomere reserves in mice. In mice doubly null for Wrn and

the telomerase RNA component (Terc), telomere

dysfunction elicits a classical WS premature aging syndrome

typified by premature death, hair graying, alopecia,

osteoporosis, type II diabetes, and cataracts. This model

also exhibited accelerated replicative senescence and

accumulation of DNA-damage foci in cultured cells as well

as increased chromosomal instability and cancer,

particularly non-epithelial malignancies typical of WS. This

faithful mouse model of WS establishes that the complex

and pleiotropic in vivo sequelae of Wrn deficiency are

provoked largely by critical telomere shortening. 
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ALTERATIONS IN TELOMERES AND TELOMERASE
ACTIVITY BY A HUMAN CARCINOGEN, ARSENIC

Judy L. Mumford1, Tong-Cun Zhang2 and Jinyao Mo2

1U.S. Environmental Protection Agency, Research

Triangle Park, NC 27711; 2National Research Council,

Washington, D.C. 20001, U.S.A.

Arsenic is a known human carcinogen as well as an

anticancer agent. The mechanisms of these effects are largely

unknown. We found elevated levels of micronucleus

frequencies in buccal, sputum and bladder cells from

chronically arsenic-exposed individuals in Inner Mongolia.

Telomeres play a critical role in maintaining chromosome

stability. Since arsenic is a clastogen, one possible

mechanism of arsenic effects may be associated with

alterations on telomeres and telomerase activity. The

objective of the study was to better understand the

mechanisms of the arsenic actions by investigating the

arsenic effects on telomere and telomerase (hTERT)

activity, cell proliferation and apoptosis in HaCaT (human

epidermal keratinocytes) and HL-60 cells (human acute

promyelocytic leukemia). The cells were treated with sodium

arsenite (0.1-40 ÌM) for 1-5 days in vitro. Cell viability,

apoptosis, telomere length, telomerase activity, and hTERT

protein expression of the arsenic-treated cells and the

controls were determined. A scavenger of reactive oxygen

species (ROS), DMPO was added to the arsenic-treated and

control cells to investigate the role of ROS in arsenic effects.
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Results showed that low concentrations (0.1-1ÌM) of

arsenite increased telomerase activity, maintained or

elongated telomere length, and correspondingly promoted

cellular proliferation. High concentrations (>1-40ÌM) of

arsenite decreased telomerase activity and telomere length

and correspondingly induced apoptosis. DMPO studies

suggested that ROS may play an important role in

shortening of telomeres and apoptosis induced by arsenic.

The study results showed that arsenite altered telomerase

activity and telomere length that were associated with cell

proliferation and apoptosis in human cells. Our preliminary

study in the human epidermal cells from the individuals

chronically exposed to arsenic in Inner Mongolia, with skin

hyperkeratosis and hyperpigmentation, showed positive

immunohistochemistry staining for hTERT protein

expression. The findings from this study suggest that the

carcinogenic effects of arsenic may be attributed partly to an

increase in telomerase activity leading to promoting cell

proliferation, while its anticancer effects may be attributed

to oxidative damage leading to telomeric DNA attrition and

apoptosis. (This abstract does not reflect USEPA policy.) 

340
DEREGULATION OF p27 PROTEIN IN THE
NEUROBLASTOMA N2A

J.P. Muñoz, J. Sánchez and R.B. Maccioni

Laboratory of Cellular, Molecular Biology and

Neurosciences, Millennium Institute CBB, Las Encinas

3370, Ñuñoa, Santiago, Chile

This research was focused on the study of the detailed

molecular aspects associated with neuronal differentiation.

The study was largely oriented to analyze two major protein

factors: p27, a cell cycle Cdk regulator, and the cyclin-

dependent kinase, cdk5 involved in cellular differentiation.

p27 protein is associated with the Cdk’s/cyclin complex,

decreasing its activity and promoting cell cycle arrest, as

well as subsequent differentiation. Using the N2a

neuroblastoma cell line as a model, mechanisms that

regulate the transition from an undifferentiated to a

differentiated phenotype in response to dibutyryl-cAMP

were evaluated. Elevated levels of the protein p27 were

detected in undifferentiated N2a cells. In addition, co-

immunoprecipitation studies identified an association

between p27 and cyclin D1 in these cells. On the other

hand, thermostability assays of p27 suggest that this protein

does not have structural modifications in undifferentiated

N2a cells that could affect the inhibitory activity. In

neuroblastoma N2a cells induced to undergo differentiation

with dibutyryl-cAMP, a rapid decrease in the levels of p27

and cyclin D1 proteins was observed. Later on during N2a

differentiation, re-synthesis of p27 protein was detected

which is thought to inhibit cell cycle Cdk activity. In co-

immunoprecipitation studies, we demonstrated that cyclin

D1 is associated with the cyclin-dependent kinase, cdk5, and

that this interaction is associated with the loss of cdk5

activity in undifferentiated cells. When neuronal

differentiation is initiated, cdk5 expression increases

concomitant with phosphorylation of tyrosine 15. This

increase in cdk5 activity is directly linked to the initiation of

processes required for differentiation. 

Supported by Fondecyt 1020155 and Millennium Initiative

project P99-031F. JPM was a recipient of the CONICYT

doctoral fellowship.
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SUPPRESSION OF METASTASIS OF HUMAN
PANCREATIC CANCER TO THE LIVER BY
TRANSPORTAL INJECTION OF RECOMBINANT
ADENOVIRAL NK4 IN NUDE MICE

Mitsuhiko Murakami1, Eishi Nagai1, Kazuhiro Mizumoto1,

Michiyo Saimura1, Kenoki Ohuchida1, Naoki Inadome1,

Kunio Matsumoto2, Toshikazu Nakamura2, Makoto

Maemondo3, Toshihiro Nukiwa3 and Masao Tanaka1

1Department of Surgery and Oncology, Graduate School

of Medical Sciences, Kyushu University, Fukuoka 812-

8582; 2Division of Biochemistry, Department of Oncology,

Biomedical Research Center, Osaka University Graduate

School of Medicine, Osaka 565-0871; 3Department of

Respiratory Oncology and Molecular Medicine, Institute

of Development, Aging and Cancer, Tohoku University,

Miyagi 980-8574, Japan

NK4, a four-kringle fragment of hepatocyte growth factor

(HGF), is an HGF antagonist that acts as an angiogenesis

inhibitor. NK4 strongly inhibits the infiltration, metastasis

and tumor growth of pancreatic cancer. The aim of this

study was to evaluate the antitumor effect of adenovirus-

mediated NK4 gene transfer to the liver on hepatic

metastasis of pancreatic cancer in vivo. We constructed

recombinant adenoviral NK4 (Ad-NK4), which encodes a

secreted form of human NK4. Intrasplenic injection of Ad-

NK4 induced high and relatively maintained expression of

NK4 protein in the liver and suppressed the number and

growth of metastatic foci in the liver in a nude mouse

model. Microscopically, central necrosis was found, even in

small metastatic foci, in Ad-NK4-treated mice. 

Immunohistochemical analysis of metastatic tumors

showed a remarkable decrease in microvessel density and

an increase in the number of apoptotic tumor cells after

treatment with Ad-NK4. These results indicate that

intraportal injection of Ad-NK4 may be a useful therapeutic

modality for the clinical control of hepatic metastasis in

pancreatic cancer.
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MOLECULAR BIOLOGY: NEW PROGNOSTIC
FACTORS IN GYNECOLOGICAL ONCOLOGY

A. Mustea, D. Könsgen, J. Sehouli and W. Lichtenegger

Department of Gynecology and Obstetrics

Charité/Campus Virchow-Klinikum, University Medicine

of Berlin, Germany

Ovarian and breast cancer are the leading causes of death

from gynaecologic malignancies in western countries. In

clinical day treatment, the decision of the physician (e.g.
surgery, chemotherapy) is based on individual prognostic

factors of the patient with ovarian or breast cancer. The

tumour stage at time of diagnosis, lymph nodes status and

the postoperative residual tumour mass are prognostic

factors and are unequivocally related to overall survival.

Other prognostic factors are identified mostly in small series

and are discussed in the literature controversially.

New approaches in the field of molecular biological

research permit a better understanding of gynaecological

malignancies. Many studies are focused on molecular

biological factors, such as Her-2-status, PAI-1, MMP,

VEGF and CD 24, which are key points in experimental

studies and clinical trials. VEGF plays a key role in tumour

angiogenesis and represents a new experimental prognostic

factor in gynaecological tumours. Actually, VEGF is

investigated as a new therapeutic target. In February 2004,

an inhibitor of VEGF was approved by FDA for the

treatment of primary metastatic colon cancer.

343
HER2, P53, FAS, FASL, COX2, PGE2S, EGFR
EXPRESSION IN BREAST CANCER AND IN NORMAL
PERITUMORAL BREAST TISSUE: POTENTIAL
NOVEL RISK BIOMARKERS

Edit Nádasi1, János Sándor1, Marcella Mottolese2,

AnnaMaria Cianciulli3, Pier Giorgio Natali4 and István

Ember1

1Department of Public Health and Preventive Medicine,

University of Pécs, 7624 Pécs, Szigeti u 12, Hungary;
2Department of Pathology and 3Laboratory of Clinical

Analyses, Elena Cancer Institute, Via Elio Chianesi 53,

00144 Rome;
2Laboratory of Immunology, Regina Elena Cancer

Institute, Via delle Messi d’Oro 156, 00158 Rome, Italy

Breast cancer is the most common cancer among women in

many parts of the world and early detection is the key to the

survival of the patients.

We analyzed, by using specific antibodies, HER2, p53,

Fas and Fas ligand (FasL), expression in 72 breast

carcinomas, the corresponding autologous peritumoral

tissues (PTT) sampled at 1, 2 and 3 cm from the tumor itself

and in 44 benign mammary lesions. Ten breast carcinomas

and their autologous 1-cm PTT samples were also analyzed

by fluorescent in situ hybridization (FISH) to determine if

HER2 gene amplification can be demonstrated in the

background of cytoplasmic immunohistochemical HER2

staining. A further 186 stage I-II primary BC and 95

autologous lymph node metastases were analyzed

immunohistochemically for cyclooxygenase-2 (COX2),

hormone receptors, p53, HER2, Ki67, Fas, FasL and

epidermal growth factor receptor (EGFR) expression, to

determine their effects on the prognosis of breast cancer

patients receiving chemotherapy.

The results obtained suggest that HER2 gene

amplification often underlies cytoplasmic HER2 staining

when analyzed immunohistochemically. Furthermore, breast

carcinomas and the closest adjacent uninvolved parenchyma

shared an up-regulated FasL phenotype, which is lost in

PTT farther from the tumor. Therefore, among the

biological parameters investigated, HER2 and FasL

expressions seem to represent biomarkers of breast

tumorigenesis easily applicable to fine-needle aspirates and

potentially useful to detect patients at high risk of breast

carcinoma. Moreover, in high-risk breast cancer patients,

the immunohistochemical evaluation of COX2, together

with PGE2S, p53, Ki67, HER2, Fas and FasL, may be of

clinical value in determining 5-year disease-free survival and

overall survival for the patient.

344
INJURIOUS ROLE OF ALDEHYDES, REDOX
METALS AND FREE RADICALS IN THE
PATHOGENESIS OF ORAL CANCER

Rafael M. Nagler 

Department of Oral and Maxillofacial Surgery, Oral

Biochemistry Laboratory and Salivary Clinic, Rambam

Medical Center and the Bruce Rappaport Faculty of

Medicine, Technion-Israel Institute of Technology, Haifa,

Israel

Oral squamous cell carcinoma is mosly induced by exposure

of the oral epithelial cells to tobacco products such as

cigarette smoke. This exposure always occurs in the

presence of saliva and presumably is induced by free

radicals. To explore the effects of cigarette smoke (CS) on

cells in the presence of saliva, we used peripheral blood

lymphocytes or oral cancer (squamous cell carcinoma) cells

(SCC 25) and exposed them to CS, alone or in the presence

of saliva. We discovered that, after 80 minutes, exposure of

the lymphocytes to CS alone resulted in a time-dependent

cellular loss with a survival rate of 56%, while following
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lymphocyte exposure to CS in the presence of saliva, less

than 15% of the cells survived. A synergistic effect of CS

and saliva on oral cancer cells was demonstrated as well, in

which saliva secreted from the summandibular gland was

found to be most lethal. This was accompanied by

concomitant accumulation of cellular protein carbonyls,

which could be protected by the exogenous addition of uric

acid or glutathione, but not by the addition of ascorbate, N-

acetyl-L-cystein or desferal. Exposure of the lymphocytes to

aldehydes present in CS, such as acrolein and croton-

aldehyde, also resulted in the elevation of protein carbonyls,

which was ameliorated primarily by the addition of

glutathione. However, lymphocyte exposure to acroline in

the presence of saliva did not show the same synergism in

cell death observed as when the lymphocytes were exposed

to CS and saliva. Thus, we postulated the existence of

another mechanism and examined the role of redox active

iron as an additional explanation for this synergism. In fact,

it was found that, in the presence of saliva and ascorbate,

there was a marked decrease in the lymphocyte survival

rate. This was reversed by the addition of the iron chelator

desferal. In light of these results, a comprehensive

mechanism for the possible induction of oral cancer by

cigarette smoke is suggested, stressing the role of saliva as a

pivotal player in the process leading to oral cancer, a role

that has never been attributed to saliva before.

345
CHEMOSENSITZING EFFECT OF VITAMIN C IN
COMPARISON WITH LEUCOVORIN AND
TIRAPAZAMINE COMBINED TO 5-FLUOROURACIL
in vitro

Beatrix Nagy, Ilona Mucsi, József Molnár and László
Thurzó

Department of Microbiology and Oncotherapy, Medical

University, Szeged, Hungary

The antiproliferative effect of 5-fluorouracil (5-FU) in

combination with vitamin C, leucovorin and tirapazamine

was tested in vitro against the chemo-sensitive mouse

lymphoma, and the chemo-resistant Hep-2. Tirapazamine is

a well-known hypoxia-selective agent, while leucovorin has

been used to modulate or synergize the action of 5-FU in

clinical conditions.

Furthermore, the chemo-sensitizing effect of vitamin C

was compared with that of tirapazamine and lecovorin. In

the case of the chemo-resistant cell line, only a high

concentration of vitamin C and tirapazamine increased the

cytotoxicity of 5-FU. A combination of 5-FU and vitamin C

exerted a significantly enhanced apoptotic effect on the

mouse lymphoma cell line, whereas this effect was less

marked in the Hep-2 cell line and was achieved only at a

high concentration of vitamin C. Leucovorin in combination

with 5-FU had no sensitizing effect, either on mouse

lymphoma or on the Hep-2 cell line. These findings suggest

that the administration of high dose vitamin C and

tirapazamine in combination with 5-FU chemotherapy

enhances the chemo-responsiveness of cancer cells and

serves as a potential sensitizer, especially in chemo-resistant

cell lines. The sensitizing effect of the two drugs is

comparable, but the major advantage is that vitamin C has

less toxicity in vivo. Surprisingly, leucovorin had no

synergistic effect with 5-FU in vitro. 

346
ANTI-TUMOR EFFECT OF CORDYCEPIN (3’-DEOXY
ADENOSINE) THROUGH ADENOSINE A3 RECEPTOR

Kazuki Nakamura, Noriko Yoshikawa, Yu Yamaguchi,

Satomi Kagota, Kazumasa Shinozuka and Masaru

Kunitomo

Department of Pharmacology, Faculty of Pharmaceutical

Sciences, Mukogawa Women’s University, 11-68 Koshien

Kyuban-cho, Nishinomiya, Hyogo 663-8179, Japan

We previously demonstrated that orally administered

cordycepin (3’-deoxyadenosine), an active ingredient of

Cordyceps sinensis, inhibits melanoma cell growth in mice

with no adverse effects. In this study, we tried to elucidate

the molecular target of cordycepin using non-selective and

selective adenosine A1, A2a, A2b and A3 receptor agonists

and antagonists. Materials and Methods: Sub-confluent B16-

BL6 mouse melanoma and mouse Lewis lung carcinoma

cells were harvested with EDTA trypsin solution, and

resuspended to appropriate concentrations in DMEM

containing 10% FBS. Then, 1x105 cells/2 ml in each well of

a 12-well culture plate were incubated for 24, 48 and 72

hours in the presence of adenosine A1, A2a, A2b and A3

receptor agonists and antagonists (0-100 ÌM) in a CO2

incubator at 37ÆC. Duplicate samples of viable cells were

enumerated with a Coulter counter. Results: Although

adenosine and 2’-deoxyadenosine did not indicate the anti-

tumor activity, cordycepin showed inhibitory effects on

growth curves for two tumor cell lines in vitro. Among all

other reagents used, only 2-chloro-N6-(3-iodobenzyl)-

adenosine-5’-N-methyluronamide, a selective adenosine A3

receptor agonist, inhibited the growth of both mouse tumor

cell lines. Interestingly, the tumor growth inhibitory effect

of cordycepin was antagonized by 9-chloro-2-(2-furyl)-5-

phenylacetylamino [1,2,4] -triazolo [1,5-c] quinazoline, a

selective adenosine A3 receptor antagonist. Discussion:
These results suggest that cordycepin has an inhibitory

effect on mouse melanoma and lung carcinoma cells in vitro
and its target molecule on the tumor cells is adenosine A3

receptors.
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DOCETAXEL DENDRITIC CELL-BASED
IMMUNOTHERAPY

Hiroshi Nakashima1, Akira Tasaki1, Makoto Kubo1,

Kotaro Matsumoto1, Masafumi Nakamura1, Masao

Tanaka2 and Mitsuo Katano1

Departments of 1Cancer Therapy and Research and
2Surgery and Oncology, Graduate School of Medical

Sciences, Kyushu University, 3-1-1 Maidashi, Higashi-ku,

Fukuoka 812-8582, Japan

Docetaxel (TXT) is a unique chemotherapeutic agent,

approved for various types of malignancies. TXT stabilizes

microtubule assembly in cells and causes various

dysfunctions of microtubule-dependent cellular events.

Patients with advanced malignancies are beginning to

receive TXT in combination with immunotherapy; however,

the influence of TXT on the biological function of human

monocyte-derived dendritic cells (Mo-DCs) remains

unclear. Aim: This study focused on the influence of TXT

on the antigen-presenting ability, especially the migrating

ability, of Mo-DCs. Materials and Methods: Immature Mo-

DCs (imMo-DCs) were generated from peripheral blood

mononuclear cells with IL-4 and GM-CSF by 7-day culture.

Mo-DCs were matured (mMo-DCs) with TNF-· and PG E2

by a further 2-day culture. Immunological changes of TXT-

treated Mo-DCs were analyzed as follows: 1) cytoskeleton

(phalloidin and · tubulin stain), 2) phagocytosis (FACS), 3)

directional and undirectional migration (Boyden chamber),

4) invasion (Matrigel invasion assay), 5) expression of

antigen presentation-related antigens (FACS), 6) cytokine

secretion (ELISA) and 7) allogenic mixed lymphocyte

reaction (MLR). Results: TXT at less than 10-7 M did not

affect cellular viability, phagocytosis, or expression of

antigen presentation-related molecules of Mo-DCs. In

contrast, TXT at less than 10-9 M significantly suppressed

the directional motility of imMo-DCs toward MIP-1· and

of mMo-DCs toward MIP-3‚. However, TXT affected

neither CCR1 expression of imMO-DCs, nor CCR7

expression of mMo-DCs. No gross changes in the

microtubule skeleton were evident by immunofluorescence

microscopy after treatment with TXT at less than 10-8 M.

However, reduced numbers of imMo-DCs, with podosomes

localized primarily in one cell region, were observed at less

than 10-8 M. Conclusion: The present data indicate that

different concentrations of TXT influence antigen

presentation-related functions differently. In particular,

TXT, at relatively low therapeutic dosages, disrupts

directional migration of Mo-DCs . If so, we must pay more

attention to the timing and dosage of TXT administration

when combined with DC-vaccine therapy for patients with

malignancies.

348
IMMUNOHISTOCHEMICAL CHARACTERIZATION
OF ATYPIC ANTI-NEURONAL ANTIBODIES ON
NON-NEURONAL TISSUES

S. Balegno1,2, D. Franciotta2, E. Zardini2, L. Bertone2, R.

Fazio3, M. Maianti3 and R. Nano1

1Department of Animal Biology, University of Pavia and

IGM-CNR Department of Histochemistry and

Cytochemistry, Pavia; 2Laboratory of Neuroimmunology,

IRCCS Neurological Institute C.Mondino, University of

Pavia, Pavia; 3Laboratory of Neuroimmunology, San

Raffaele Institute, Milano, Italy

Anti-neuronal antibodies play a diagnostic role in the

Paraneoplastic Neurological Syndromes (PNS). The reactivity of

these autoantibodies are usually tested on rat, human and

primate cerebellar tissue and the positivity to the

immunohistochemical reaction showed either nuclear or

cytoplasmic staining. Materials and Methods: Twenty sera from

patients with tumour and/or PNS were tested: 1. with

immunofluorescence on sections of primate cerebellum; 2. with

avidine-biotin immunoperoxidase on sections of rat cerebellum.

Sera were sought with dot blot for onconeuronal antigens

(Milenia Biotec). The indirect immunoperoxidase reaction was

also carried-out on non-neuronal tissues (kidney, spleen, liver).

In addition, the sera were tested on Hep-2 cells with

immunofluorescence to try to distinguish new possible "atypic"

anti-neuronal nuclear antibodies (ANNA) from systemic anti-

nuclear antibodies (ANA). Results: 16 of the twenty sera were

positive in the cerebellar nuclear cells and negative to the dot blot

and to immunofluorescence on Hep-2 cells. For 11 sera a very

strong positivity to immunoperoxidase reaction was observed only

on kidney tissue with different antibody title and different

immunohistochemical pattern. Five sera did not react on non-

neuronal tissues. Four of the twenty sera showed a nuclear

positivity on cerebellar tissue, a negativity to the dot blot and a

positivity on Hep-2 cells. All sera reacted only on kidney tissue

with a different antibody title detected on Hep-2 cells: we

considered that ANA antibodies were present in the sera and

possibly other ANNA antibodies that recognized antigens in

cerebellar tissue and non-neuronal tissue (kidney). Conclusion:
Non-neuronal tissues may be used as a substrate of autoantibodies

immunohistochemical characterization to verify if the antigen

targets on cerebellar tissue are also expressed in systemic tissues.

349
GENETIC ALTERATIONS IN HEREDITARY
COLORECTAL CANCER IN THE GREEK COHORT

M. Mihalatos1, A. Apessos1, I. Tsirkas2, J. Danieledes3, G.

Kalimanis3, N. J. Agnantis4, J. K. Triantafillidis5, S.

Papadopoulos6, G. Fountzilas7,9, B. A. Georgoulias8, P. A.

Kosmidis9 and G. Nasioulas1,5,9
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Familial Adenomatous Polyposis (FAP) is caused by germ-

line mutations in the APC tumor suppressor gene

(Adenomatous Polyposis Coli). Hereditary non-polyposis

colorectal cancer (HNPCC) is caused by inactivating

mutations in the DNA mismatch repair system (MMR)

genes: hMLH1 and hMSH2 (90%), hMSH6 and hPMS2 (less

than 1% each). Our aim was to identify mutations of APC
and MMR genes predisposing Greek families to CRC and

provide accurate information concerning percentage and

genetic background in Greece. Materials and Methods: For

HNPCC patients, genomic DNA from blood and tumor

samples was analyzed for microsatellite instability. Mutation

screening for all patients was performed by dHPLC and

mutation identification by cycle sequencing. MLPA was used

for detection of genomic rearrangements followed by Long

PCR and FISH for their characterization. Results and
Discussion: FAP: To date, 103 members from 23 families

have been tested. Pathogenic mutations were identified in 14

families (35 out of 43 patients, 81.4%) including three novel

truncating mutations. HNPCC: In 14 families (8 high risk and

6 low risk) analysis has been completed. A pathogenic

mutation has been identified in 7/8 of the high risk families. 

350
CYCLOOXEGENASE-2 (COX-2) IN HUMAN
CERVICAL CARCINOMA AND PRECURSOR
LESIONS – MOFFITT CANCER CENTER
EXPERIENCE

A. Nasir, C. Otero, D. Boulware, H.E. Kaiser, B. Bodey,

J.M. Lancaster, D. Coppola, P.V. Smith and A. Hakam

Departments of Interdisciplinary Oncology-Pathology, H.

Lee Moffitt Cancer Center and Research Institute,

University of South Florida, Tampa, FL, U.S.A. 

Background: Cyclooxegenase-2 (COX-2) is increasingly

being recognized as a marker of poor patient survival and

treatment failure in human cervical cancer (CCA).

Objectives: We undertook a comparative analysis of the

immunohistochemical expression of COX-2 in human

cervical in situ and invasive squamous cell carcinomas (IS-

SCCA and ISCCA), adenocarcinoma-in situ (AIS), invasive

adenocarcinoma (IACA) and non-neoplastic squamous

(NNSE) and endocervical (NNEE) epithelium. Materials
and Methods: Pertinent clinicopathological data were

collated from a random sample of 22 primary CCA patients,

treated by hysterectomy at our institution. Representative

sections were immunostained with human monoclonal anti-

COX-2. Qualitative and semi-quantitative COX-2

immunohistochemical (IHC) scores were determined based

on the proportion of immunoreactive cells and the intensity

of cytoplasmic COX-2 expression. Results: Mean patient age

was 60 years (range 28-91). Of 22 primary CCAs, 11(50%)

were ISCCAs and 11 (50%) IACAs. Of 11 ISCCAs, one

(9%), 5 (45%) and 5 (45%), and of 11 IACAs, 4 (36%), 3

(27%) and 4 (36%), were well-, moderate- and poorly-

differentiated. Overall, 1 out of 22 (5%) BSE, 4 out of 4

(100%) IS-SCCAs and 10 out of 11 (91%) ISCCAs, and 10

out of 14 (71%) NNEE, 3 out of 3 (100%) AIS and 10 out

of 11 (91%) ACA cases were COX-2-positive. Mean COX-

2 IHC scores for BSE, ISSCAs, NNEE and IACAs of the

cervix were 5, 112, 82 and 137, respectively. Conclusion: The

demonstration of frequent and strong expression of COX-2

in human ISCCAs of the cervix reinforces the potential

usefulness of COX-2 inhibitors in the clinical setting. Even

though a vast majority of cervical ACAs were COX-2-

positive, the significance of this finding with reference to

NNEE needs further investigation.

351
SOMATOSTATIN RECEPTORS IN NEURO-
ENDOCRINE TUMORS – MOFFITT CANCER
CENTER EXPERIENCE

A. Nasir and Larry K. Kvols

GI-Neuroendocrine Tumor Program, H. Lee Moffitt

Cancer Center and Research Institute, University of South

Florida, Tampa, FL, U.S.A. 

Five types of somatostatin receptors (SSTRs 1-5) have been

identified in human neuroendocrine (NETs) and other

tumors and their metastases, using a variety of techniques,

including immunohistochemistry. The expression of SSTRs

correlates with neuroendocrine differentiation, lower

histopathological tumor grades and clinical response to

somatostatin (SST)-analog (Octreotide) therapy, with an

inverse correlation with EGFR expression. While the

majority of well-differentiated endocrine tumors and islet cell

carcinomas are SSTR-positive, favoring their responsiveness

to SST-analog therapy, the poorly-differentiated endocrine
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tumors are usually SSTR-negative and rarely respond to SST-

analog therapy. Overall, the most sensitive imaging modality

for the detection of metastatic disease in NETs is SSTR

scintigraphy (Octreoscanì). It is widely used for predicting

the response to SST-analogs. With the availability of newer

analogs against specific SSTR-subtypes, like SOM-230, it may

become increasingly important to determine the SSTR-

profile of NETs in the clinical setting. In addition to having

in-depth clinical experience in NETs (LKK), we have

optimized the immunohistochemical protocol at our

institution in order to study the correlation between

Octreoscanì findings and the expression of various SSTR-

sutypes in formalin-fixed, paraffin-embedded NET tissue

sections. We are investigating the clinical usefulness of SSTR-

sutype expression in a variety of NETs as a marker of clinical

response to SOM-230 therapy. Herein, we share our technical

and clinical experience with SSTR immunohistochemistry,

and address the subject of the utilization of this technique in

the clinical setting.

352
NEW MECHANISM OF ACTION FOR MBT-0206

Christoph Brunner1, Michael Clemens2, Karsten

Ridwelski3 and Kurt Naujoks1

1Munich Biotech AG, Neuried; 2Mutterhaus Universität

Trier; 3Klinikum Magdeburg, Germany

The therapeutic agent MBT-0206 represents a new drug in

development. Cationic liposomal nano particles

encapsulating Paclitaxel as a toxic agent are intravenously

administered in several cycles. Cationic liposomes’ inherent

feature of being able to bind to activated endothelial cells

(McDonald et al.) allows us to anticipate that MBT-0206 is

able to destroy newly formed tumor blood vessels and thus

impair tumor growth (Dellian et al.). 

In order to facilitate clinical studies, several tissue culture

and animal models were investigated to evaluate the action

mechanism of this new drug candidate. In addition, a

complete program of ADMET studies was performed. Both

in animal models and in clinical trials, MBT-0206 was

administered as a single agent or in combination with other

cytotoxic drugs like Gemcitabine, Carboplatin or 5FU. When

examining the overall result of several clinical studies with

more than 150 patients, striking differences to conventional

chemotherapy became apparent. Taxol is typically applied

every 3 weeks up to 6 or 8 times. Following this treatment,

side-effects like neuropathy usually outweigh the benefit of

the drug and treatment has to be discontinued. In general,

impairment of tumour growth is already observed after the

first or the second administration. 

In studies with MBT-0206, the first signs of drug response

often consisted of pain relief and an uplifted mood resulting

in re-establishment of regular food intake in terminally ill

patients. Growth retardation or even shrinkage of tumours

was only observed after 2 to 4 months of therapy. However,

the response tumour tissue to MBT-0206 appeared to even

increase throughout the treatment duration. Quality of life

remained high over months of treatment. 10 patients were

treated for more than a year without developing signs of

resistance towards the treatment. Best responses were

observed in patients with breast, stomach or lung tumours

and metastases – typical Taxane indications. In colorectal

tumours, the response was limited to pain relief and only

10% of the patients responded with stable diseases. 

These striking results could be explained in the light of

various preclinical studies. Petzelbauer et al. and Dellian et al.
demonstrated, histologically and with functional MRI,

significant destruction of tumour blood vessels after treatment

with MBT-0206. Before treatment MBT-0206 particles are

confined to the blood compartment and normally do not leak

through the fenestration of vessels in liver or tumours. The

perforation of the tumour vessels induced by MBT0206

subsequently allows the enrichment of particles loaded with

cytotoxic compounds in the tumour stroma. Maintaining

multi-drug resistance requires energy. Taxol-resistant cell

cultures tend to lose their resistance over time in the absence

of a specific selection pressure. It is speculated that treatment

with MBT-0206 places a given tumour in a condition of energy

shortage, inducing – as in tissue culture – a loss of energy-

consuming multiple drug resistance. With this mode of action,

MBT-0206 is thought to be significantly different and superior

to other anti-angiogenic drugs. Data to support this hypothesis

are presented.

353
EFFECTS OF TRANSPLATIN ON ONCOGENE
ACTIVATION IN VIVO

A. Németh1, Z. Nyárády2, L. Olasz2, A. Ember3 and V

Ember1

Departments of 1Public Health, 2Oral and Maxillofacial

and 3Surgery, University of Pécs, Pécs, Hungary

The aim of this study was to investigate the effects of

Transplatin (isomer of Cisplatin) on oncogene activation in
vivo. Cisplatin is commonly used for the treatment of

squamous cell carcinomas of the head and neck and is known

to have a strong influence on oncogene expression. Body

weight equivalent amounts of a human dose of Transplatin

were administered intaperitoneally to 6- to 8-week-old, inbred,

female CBA/CA mice. Twenty-four, 48 and 72 hours after the

treatment, RNA was isolated from target organs and the

expression of c-myc, Ha-ras and p53 genes were examined.

Investigation of early changes showed no significant

overexpression of oncogenes compared to Cisplatin.
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354
DENDRITIC CELL THERAPY IN ADVANCED SOLID
TUMOURS; AN INNOVATIVE NEW THERAPEUTICAL
APPROACH 

Thomas Neßelhut1, Dagmar Marx1, Constanze Matthes1, J.

Neßelhut1 and J.H. Peters2

1Institute for Tumourtherapy, Hinterstraße 53, 37115

Duderstadt; 2Department of Immunology, University of

Göttingen, Germany

Several groups have shown that immunotherapy with

monocyte-derived dendritic cells (MoDC) can induce a clinical

antitumour response through induction of tumour specific

cytotoxic T-lymphocytes. Treating cancer patients since 1999,

we found that this new treatment approach is successful in

patients with various types of tumours, stabilising the disease

or leading to remission even in advanced stages of the disease.

After isolating monocytes from peripheral blood of cancer

patients, dendritic cells were generated ex vivo in the presence

of recombinant cytokines (IL-4, GMC-SF) and autologous

serum. Flow cytometric analysis of the surface markers showed

that the phenotype of the MoDC of the patients’ group is very

similar to the phenotype of healthy individuals. Using a

phagocytosis assay, it was demonstrated by flow cytometry and

electron microscopy that immature dendritic cells are able to

phagocyte different-sized particles. The generated MoDC can

induce an antigen-specific lymphocyte proliferation in vitro.

Tumour escape mechanism, as for example down-regulation of

immunological relevant molecules, could have an influence on

the clinical response. To investigate this hypothesis, we

analysed the expression of MHC-I and -II, ICAM-1 and LFA-

3 on the tumour cells of the treated cancer patients. None of

the analysed cases showed a complete down-regulation either

of MHC-I/II or of ICAM–1 and LFA-3. However, the

percentages of positive cells differed from patient to patient.

In one particular patient with a multiple cancer disease, very

low expression rates were found. After 7 days of culture, the

generated autologous MoDC loaded with tumour cell lysate,

known peptides as well as with tumour proteins from the

autologous serum, were administered to the patients’

intradermally, intravenously or intranodally. Unloaded

immature MoDC were administered intratumourally in

inoperable tumours as well as in local tumour lesions leading

to in vivo uptake of tumour proteins, which can be internalized

and presented by the MoDC. In general, the vaccination

should be accompanied by injection of so called "danger

signals", for example INF-Á or IFN-·, in order to enhance the

immunological reaction. Furthermore, a combination with low-

dosage chemotherapy can lead to an enhanced antitumoural

effect. Taken together, all the above mentioned application

routes can induce a clinical antitumour response in cancer

patients accompanied only by minor side-effects. 

355
INCREASED OXYGEN DELIVERY BY RED BLOOD
CELLS CONTAINING INOSITOL TRI PYRO
PHOSPHATE (ITPP): BASIS OF AN ANTICANCER
THERAPY?

Claude Nicolau1,2, Jean-Marie Lehn3, Konstantina

Fylaktakidou3, Ruth Greferath2, Claudine Kieda4 and

Marc Aprahamian2

1Friedman Center for Nutrition Science and Policy, Tufts

University, Boston, MA 02115, U.S.A.;
2Institut de Recherche contre les Cancers de l`Appareil

Digestif, 1, Place de l`Hopital, 67091 Strasbourg;
3ISIS-Université Louis Pasteur, 67083 Strasbourg;
4Centre de Biophysique Moléculaire, CNRS, 45071

Orléans, France

Oxygen homeostasis is a cornerstone of both the physiology

and intermediary metabolic systems (1). In many instances

tissue hypoxia results from inadequate supply of oxygen that

compromises biologic functions (2). In tumors, for example,

hypoxia is primarily a pathophysiologic consequence of

structurally and functionally disturbed microcirculation and

the deterioration of diffusion conditions. In order to

reestablish normal oxygenation of tissues, in cases of

impaired blood-flow, we introduced inositol hexaphosphate

(IHP), a powerful allosteric effector of hemoglobin into

Red Blood Cells, using a number of physical, ex vivo
techniques with very significant physiological consequences

(3-5). Recently, we developed a new allosteric effector of

hemoglobin, inositol-tripyrophosphate (ITPP)6, capable to

cross the Red Blood Cell’s plasma membrane and shift the

P50 value of RBC- hemoglobin, in vitro and in vivo.

We showed that human ITPP-RBCs’ enhanced capacity

to release O2 (e.g. P50 = 43.1 vs. 31.4 Torr for control

RBC) under hypoxia inhibits angiogenesis, VEGF and

HIF-1· expressions in human endothelial cell lines, in

culture, in the presence of such Red Blood Cells. Human

whole blood was incubated for one hour with ITPP

(30mM) in bis-tris buffer at pH=7, room temperature and

an osmolarity of ~300mOsM. The P50 value was then

measured and compared to the value of control blood. A

"right shift" of the oxy-hemoglobin dissociation curve of

37% was observed.

Several lines of human microvascular endothelial cells

were cultured in the presence of RBCs containing ITPP (P50

= 43.1 Torr) and normal RBCs (P50 = 31.4 Torr), in order

to check whether increased O2 release by ITPP-RBC would

inhibit angiogenesis. Growing endothelial cells in the

presence of free ITPP did not inhibit angiogenesis in any

way. Under hypoxia, VEGF expression in culture was

strongly reduced in the presence of ITPP-RBCs ; HIF- 1·

expression was completely suppressed.

Abstracts of the 7th International Conference of Anticancer Research, 25-30 October 2004, Corfu, Greece

3579



In vivo oral administration of ITPP to Lewis Lung

Carcinomas (LLC) bearing mice as compared with mice not

receiving ITPP, showed a time dependent, strong inhibition

of VEGF expression in the tumors, both by RT-PCR

(VEGF-mRNA) and by Western Blot (VEGF). Survival of

mice inoculated with LLC cells is significantly enhanced

when the mice are given ITPP, leading to the "rightwards

shift" of the P50 value of their hemoglobin.

Enhancement of oxygen delivery by O2- low affinity Red

Blood Cells suppresses hypoxia, reestablishing, apparently,

an oxygen partial pressure sufficient to inhibit angiogenesis,

decrease VEGF expression and suppress HIF-1· expression

completely. Recently, Vucenik et al. (2004) showed that

Inositol Hexaphosphate added to the medium inhibited

angiogenesis in cultures of bovine or human endothelial

cells (7). Since RBC, after ex vivo incubation with ITPP

were thoroughly washed and ITPP alone, added to the

culture medium does not appear to influence angiogenesis,

we conclude that there are two distinct mechanisms of

action responsible for the reported observations. The

implications for the radiation therapy of cancer are

discussed.

1 Huang LE and Bunn FH: J Biol Chem 278: 19575-19578,

2003.

2 Höckel M and Vaupel P: J Natl Cancer Inst 93: 266-276,

2001.

3 Teisseire BP, Ropars C, Vallez MO, Herrigault RA and

Nicolau C: J Appl Phys Biol 58: 1810-1816, 1985.

4 Teisseire BP, Ropars C, Villeréal MC and Nicolau C:

Proc Natl Acad Sci USA 84: 6894-6899, 1987.

5 Brüggemann U, Roux EC, Hannig J and Nicolau C:

Transfusion 35, 478-485, 1995.

6 Fylaktakidou K, Lehn J-M, Greferath R and Nicolau C:

Bioorganic Medic Chem Lett (in the press), 2004.

7 Vucenik I, Passaniti A, Vitolo MI, Tantivejkul K,

Eggleton P and Shamsuddin AM: Carcinogenesis (Epub

ahead of print), 2004.
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TGF-B2, bFGF AND PDGF REGULATION OF
GLYCOSAMINOGLYCANS BIOSYNTHESIS IN
HUMAN FIBROSARCOMA CELLS INVOLVES
TYROSINE KINASE PATHWAYS

E. Fthenou1, A. Zafiropoulos1, D. Nikitovic1, N.K.

Karamanos2 and G.N. Tzanakakis1

1Department of Histology, School of Medicine, University

of Crete, 71110 Heraklion; 2Department of Chemistry,

Laboratory of Biochemistry, University of Patras, 26500

Patras, Greece

Glycosaminoglycans (GAGs) / proteoglycans (PGs),

components of extracellular matrix (ECM), seem to have an

important functional role in cell proliferation and/or

differentiation and, therefore, in the development and

progression of cancer. The aim of the present study was the

examination of basal level GAGs synthesis, their spatial
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Figure 3. Expression of HIF-1· in human brain microvascular

endothelial cells under hypoxia in the presence of control RBCs,

ITPP-RBCs and matrigel alone.

Figure 1. Oxyhemoglobin dissociation curves for human RBCs and

ITPP- loaded RBCs. (black: control; grey: ITPP-RBCs.

Figure 2. Angiogenesis in human lung microvascular endothelial cells

in the presence of control RBC and ITPP-RBC. 



distribution, as well as the regulation of GAG synthesis in

human fibrosarcoma. Materials and Methods: The

identification and quantification of the various GAG types

produced by the human fibrosarcoma B6FS cell line was

accomplished by metabolic labelling followed by HPLC

analysis. The effects of various growth factors (TGF-B2,

bFGF, PDGF-BB) and the tyrosine kinase inhibitor,

genistein, on GAGs/PGs synthesis was also examined.

Results and Discussion: The major extracellular GAG was

HA (69.5%), whereas the major cell-associated was HS

(63.1%). PDGF-BB inhibited the synthesis of both the cell-

associated (27.9%) and secreted (47.79%) CSPGs and, on

the other hand, it enhanced the production of cell-bound

(17.45%) HSPGs. bFGF markedly inhibited the synthesis of

both cell-associated (30.1% and 69.0%) and secreted (50%

and 85%) CS- and HS-containing PGs, respectively. In

contrast, TGF-B2 enhanced GAG synthesis, since cell-

associated CS and HS levels increased by 40.4% and 6.5%,

respectively. Secreted HA synthesis was strongly stimulated

by 41.1%. Genistein inhibited GAG synthesis in a dose-

dependent manner, emphasizing the role of tyrosine kinase

pathways on the regulation of GAG production by

fibrosarcoma cells. 

357
TGF-B2 BY MODULATING THE BIOSYNTHESIS OF
GLYCOSAMINOGLYCANS/PROTEOGLYCANS MAY
REGULATE OSTEOSARCOMA CELL GROWTH 

D. Nikitovic1, A.M. Tsatsakis1, A. Zafiripoulos1, N.K.

Karamanos2 and G.N. Tzanakakis1

1Department of Histology, School of Medicine, University

of Crete, 711 10 Heraklion; 2Deparment of Chemistry,

Laboratory of Biochemistry, University of Patras, 265 00

Patras, Greece

Osteosarcoma, a malignant bone tumor, is defined by

excessive production of pathological non-mineralized

extracellular matrix-osteoid. Transforming growth factor-

beta (TGF-B) is a polypeptide with multiple physiological

functions, which has been associated with malignant

transformation. Osteosarcoma cell lines were found to have

aberrant receptor profiles for TGF-B and to produce TGF-

B1 and TGF-B2 isoforms in variant amounts. The effects of

TGF-B2 on the synthesis and distribution of GAGs / PGs

among culture medium and cell membrane by the MG-63

and Saos 2 cell lines, and their possible correlation to cell

growth, were studied alone and in combination with

genistein, a known inhibitor of protein tyrosine kinase

signaling pathways. Materials and Methods: Following

metabolic labelling, GAGs in cell cultures were liberated

from isolated PGs by treatment with specific GAG

degradative enzymes and analyzed by applying HPLC and

CE techniques. Results and Discussion: The obtained results

showed that TGF-B2 elicited stimulatory effects on the

synthesis of various GAGs / PGs populations by the MG-63

cells. These effects were found to be dependent on tyrosine

kinase signal transduction. TGF-B2 had either an inhibitive

or no effect on GAGs / PGs synthesis by the Saos 2 cells.

Although proliferation of Saos 2 cells was stimulated by

TGF-B2, that of MG-63 was inhibited. These effects were

inversely correlated to TGF-B2 elicited changes in synthesis

of heparan sulphate (HS)- and galactosaminoglycans

(GalAGs)- containing proteoglycans by the respective cell

lines. Exogenously added GAGs discriminately inhibited

proliferation of the two osteosarcoma cell lines. Our results

suggest that TGF-B2 regulates osteosarcoma cell growth by

affecting GAGs / PGs synthesis, which in turn is of crucial

importance in regulating cell growth and cancer progression.

358
DETECTION OF MHC CLASS I RESTRICTED T-CELL
RESPONSES IN PATIENTS WITH CERVICAL
CANCER

K. Nilges1,2, H. Höhn1, C. Neukirch1, K. Freitag1, H.

Pilch2, H. Kölbl2 and M. Maeurer1

1Department of Microbiology and 2Department of

Gynecology and Obstetrics,University of Mainz, Mainz,

Germany

Human papillomavirus (HPV) 16 E6 and E7 oncoproteins

are required for cellular transformation and represent

candidate targets for HPV-specific and MHC class I-

restricted CD8+ T-cell responses in patients with cervical

cancer. Recent evidence suggests that "crossreactivity"

represents the inherent nature of the T-cell repertoire.

Methods and Data: We identified HLA-A2 binding

HPV16-E7 variant peptides from human, bacterial or viral

origin which are able to drive CD8+ T-cell responses

directed against the wild-type HPV16-E711-19(20) epitope

YMLDLQPET(T) in vitro. CD8+ T-cells reacting to the

HLA-A2 presented peptide from HPV16-E711-19(20)

recognized also the HLA-A2 binding peptide

TMLDIQPED (aa 52-60) provided from the NS2 gene

product from the human coronavirus OC43 associated with

the "common cold". Establishment of coronavirus NS2-

specific and HLA-A2 restricted CD8+ T-cell clones, as

well as ex vivo analysis of HPV16-E7 specific T-cells

obtained by HLA-A2 tetramer-guided sorting from PBL or

tumor infiltrating cells (TIL) obtained from patients with

cervical cancer, showed that crossreactivity to HPV16-E711-

19(20) and coronavirus NS252-60 represents a common

feature of this anti-viral immune response. Conclusion:
These data impact both on immunomonitoring and on

epitope specific immunotherapy in patients with cervical
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cancer, and imply: i) that the measurement of the HPV16-

E711-19(20) CD8+ T-cell response is inflicted with

crossreactivity to a common pathogen and ii) that variant

peptides may be implemented to drive cellular immune

response directed against HPV. These T-cells can be

detected in peripheral blood, in tumor draining lymph

nodes, but not in tumor lesions, as shown by tetramer in
situ staining. Anti-HPV responses are determined by the

individual MHC haplotype of the infected individual. This

impacts on the definition of prognostic markers and on

future vaccine design.

359
GENERATION AND CHARACTERIZATION OF
TELOMERASE-TRANSFECTED HUMAN LYMPHATIC
ENDOTHELIAL CELLS WITH AN EXTENDED LIFE
SPAN

Riccardo E. Nisato1, Jillian A. Harrison1, Raphaele

Buser1, Lelio Orci1, Chris Rinsch2, Roberto Montesano1,

Philippe Dupraz2 and Michael S. Pepper1

1Department of Morphology, University Medical Center,

Geneva; 2Isotis SA, Lausanne, Switzerland

The study of lymphatic endothelial cells and

lymphangiogenesis has previously been hampered by the

lack of lymphatic endothelial-specific markers. The recent

discovery of several such markers has permitted the

isolation of lymphatic endothelial cells (LECs) from human

skin. However, cell numbers are limited and purity is

variable with the different isolation procedures. To

counterbalance the above, we infected human dermal

microvascular endothelial cells (HDMVECs) with a

retrovirus containing the coding region of human

telomerase reverse transcriptase (hTERT), and produced a

cell line, hTERT-HDLEC, with an extended life-span.

hTERT-HDLEC exhibit a typical cobblestone morphology

when grown in culture, are contact-inhibited and express

endothelial cell-specific markers. hTERT-HDLEC also

express the recognized lymphatic markers, Prox-1, LYVE-1

and podoplanin as well as integrin a9, but do not express

CD34. They also form tube-like structures in three-

dimensional collagen gels when stimulated with vascular

endothelial growth factors -A and -C. Based on these

currently recognized criteria, these cells are LEC.

Surprisingly, we also found that the widely studied HMEC-

1 cell line expresses recognized lymphatic markers; however,

these cells are also CD34-positive. In summary, the ectopic

expression of hTERT increases the life-span of LECs and

does not affect their capacity to form tube-like structures in

a collagen matrix. The production and characterization of

hTERT-HDLEC will facilitate the study of the properties

of lymphatic endothelium in vitro.

360
PROENZYME TREATMENT OF CANCER

Josef F. Novak1 and Frantisek Trnka2

1Department of Biology, Bucknell University, Lewisburg,

PA 17837, U.S.A.; 2Cechova 32, Ceske Budejovice, Czech

Republic

In numerous tumor systems the balance between

protease/antipro-tease systems is often universally

shifted towards higher proteolytic activities in parallel

with the tumor progression. This is in contrast to the

experience of John Beard and his contemporaries, nearly

a hundred years ago, who were able to achieve remission

of cancer in a number of patients using protease-rich

pancreatic extracts. We repeated their attempts with

purified pancreatic proenzymes trypsinogen (TG),

chymotrypsinogen (CG) and amylase (AM) and report

that the mixture of these enzymatic activities at

picomolar concentrations provides for potent

antimetastatic and antitumor effects in cellular, animal

and patient trials. The continuous treatment of cultured

tumor cells with trypsin (TR) and chymotrypsin (CH)

causes a complete arrest of directional movement of

tumor cells through the loss of cytoskeleton front-to-

back polarity. The same treatment of normal cells leads

to an accelerated closure of the gap in the cell

monolayer. Further, the treatment of cells with serine

proteases results in the formation of three-dimensional

cellular structures including aggregates, not dissimilar to

the previously described spheroids. In some cell types,

the aggregates are compacted via establishment of the

cadherin-based cell-cell communication systems. As the

highly metastatic cells are defective in cadherin

expression, their ability to form spheroids also

diminishes. The cells unable to form spheroids are

subject to apoptosis, whereas a large proportion of cells

in formed spheroids remains viable. Tumor cells seeded

onto Matrigel gels containing serine protease

proenzymes cause dissolution of gels. We hypothesize

that the proenzyme conversion to enzymes occurs

selectively on the surface of the metastatic cells, but not

on normal or non-metastatic tumor cells. Treatment of

C57BL6 mice carrying methylcholanthrene-induced

tumors or transplantable B16F10 melanoma resulted in

extended survival of the tumor mice. Of seventeen

terminal patients treated with TG/CG/AM, six survived

(eight months to nine years) with minimal or nonexistent

side-effects normally seen with the current therapies.

The current studies are the first report of a

fundamentally new cancer treatment based on serine

proenzymes and should receive scrutiny in terms of

scientific, precliclinal and clinical merits.
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LYCOPENE AND CANCER CHEMOPREVENTION

Ghodratollah Nowrasteh, Tímea Varjas and István Ember 

Department of Public Health and Preventive Medicine,

University of Pécs, 7624 Pécs, Szigeti u 12, Hungary

Dietary intake of tomatoes and tomato products containing

lycopene have been shown, in numerous studies, to be

associated with decreased risk of chronic diseases such as

cancer and cardiovascular diseases. Serum and tissue

lycopene levels have also been inversely related to the risk

of lung and prostate cancers. Lycopene functions as a very

potent antioxidant, which is clearly a major mechanism in

its action. In this regard, lycopene can trap singlet oxygen

and reduce mutagenesis in the Ames test. However,

evidence is accumulating about other mechanisms as well.

Lycopene, at physiological concentrations, can inhibit

human cancer cell growth by interfering with growth factor

receptor signaling and cell cycle progression, specifically in

prostate cancer cells without evidence of toxic effects or

apoptosis.

Using animal tests, we examined p53 tumor-suppressor

and Ha-ras oncogenes in terms of the alteration of gene

expression induced by a carcinogen. Exploiting the

mutagenic effect of DMBA, we induced increased gene

expression in CBA/Ca H-2 halotype experimental mice, with

subsequent study of the chemopreventive effects of

antioxidant compounds. Our results showed that lycopene

influenced increased gene expression, initiated by DMBA,

at 24, 48 and 72 hours after exposure

362
REAL-TIME PCR DETECTION OF MAMMAGLOBIN
A mRNA π¡ PERIPHERAL BLOOD OF BREAST
CANCER PATIENTS USING LIGHTCYCLER
TECHNOLOGY 

M. Ntoulia1, A. Stathopoulou1,3, N. Malamos2, M.

Perraki3, D. Mavroudis3, V. Georgoulias3 and E. S.

Lianidou1

1Laboratory of Analytical Chemistry, Department of

Chemistry, University of Athens, Athens;
2Unit of Gynecological Cancer, Elena Venizelou Hospital,

Athens;
3Department of Pathology-Oncology, Medical School,

University Hospital of Heraklion, Crete, Greece

Aim: Mammaglobin is expressed mainly by breast epithelial

cells and has been recently evaluated as a molecular tumor

marker for the detection of circulating breast cancer cells.

The aim of our study was to develop a sensitive and specific

method for the detection of mammaglobin mRNA-positive

cells in the peripheral blood of breast cancer patients.

Patients and Methods: One step Real-Time RT-PCR could

not reveal mammaglobin mRNA-positive cells in the

peripheral blood. The proposed method combines RT-PCR

and Real-Time PCR by using LightCycler Technology

(Roche). We used a Taqman probe labelled with

fluorescein, that hybridized to the PCR product while being

monitored continuously in the LightCycler. The method was

evaluated by analyzing 32 healthy blood donors and 183

patients with early breast cancer before adjuvant

chemotherapy. Results: The developed assay is free from

genomic DNA interference. Mammaglobin mRNA-positive

cells were detected in 82/183 (44.8%) breast cancer patients

before adjuvant chemotherapy and in 2 of the 32 (6.2%)

peripheral blood of healthy volunteers. When the same

samples were also analyzed for CK-19 expression, 55/183

(30%) were found positive and 58/183 (31.6%) negative for

both Mammaglobin A and CK-19, giving an agreement of

113/183 (61.7%). Conclusion: The combined analysis of

these markers can be used to assess the risk of relapse in

early breast cancer patients.

363
OPTIMISATION OF METHODS FOR DETECTION OF
NOVEL PROGNOSTIC AND PREDICTIVE
BIOMARKERS IN SERUM FROM CANCER
PATIENTS 

L. O’Driscoll*, E. Kenny*, M. Perez de Villarreal and M.

Clynes

National Institute for Cellular Biotechnology, Dublin City

University, Dublin 9, Ireland 

*contributed equally to this work

Biomarkers, defined as biochemical features that may be

used to measure the progression of disease or the effects

of treatment, have great potential for cancer detection

and monitoring. Indeed, many of our studies have

involved analysis of tumour specimens to identify

important prognostic/predictive biomarkers (Kennedy et
al: Br J Cancer 88: 1077-1083, 2003; O’Driscoll et al:
Cancer Lett 201: 225-236, 2003; O’Driscoll et al:
Anticancer Res 24: 473-482, 2004; Larkin et al: Int J

Cancer, in press, 2004). However, while analysis of

tumour biopsies is currently necessary, a limitation of this

method is the invasive procedures necessary to obtain

suitable specimens. We propose that an effective,

clinically useful, biomarker should be accurately

detectable in a readily accessible body fluid (obtained

using minimally/non-invasive procedures), such as serum,

saliva or urine. Although a limited number of recent

studies have indicated that it is possible to amplify

extracellular mRNA from the serum of cancer patients
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(Kopreski et al: Clin Cancer Res 5: 1961-1965, 1999;

Chen et al: Clin Cancer Res 6: 3823-3826, 2000), the

number of serum specimens and the range of mRNAs

analysed have been quite limited. Aim: Prior to analysis

of large banks of "precious" serum specimens from cancer

patients, the aim of this study was to develop and

optimise procedures to enable us establish, in a well-

controlled environment, whether cancer cells routinely

secrete gene transcripts potentially suitable for

monitoring as biomarkers. Materials and Methods:
Aliquots of the conditioned media (c.m.) exposed to

cancer cells (including breast, lung and nasal cancer cell

lines) were removed at intervals of 24 hours over a 96-

hour period and passed through 0.45 mm or 0.22 mm

filters to remove cellular material. A range of methods

for subsequent RNA extraction (from c.m. and cells) was

investigated. The presence and integrity of the RNA

extracted was investigated spectrophotometrically and

using an Agilent bioanalyser. RT-PCR was performed for

a range of mRNAs, including MDR1, MRP1, CK-19,

HnRNP B1, bcl-2 and ‚-actin. Results: Using the methods

optimised throughout the course of this study, gene

transcripts, amplifable by RT-PCR, were detected in

conditioned media from a range of human cancer cell

lines. This RNA did not result from the presence of cells

in the conditioned media and, as expected, was absent

from control medium not exposed to tumour cells.

Conclusion: The results from this study indicate that gene

transcripts may be secreted from human cancer cells and

are detectable in the subsequent cell-free media. The

methods developed and optimised here may be suitable

for extensive analysis of biomarkers in serum from cancer

patients.

364
THE MECHANISTIC ACTION OF THE
CHEMOTHERAPEUTIC TARGET DNA
TOPOISOMERASE II·

Vibe H. Oestergaard and Anni H. Andersen

Department of Molecular Biology, University of Aarhus,

C. F. Møllers allé, Bldg 130, 8000 Århus C, Denmark

DNA topoisomerase II is an essential enzyme that is

targeted by a number of clinically valuable anticancer drugs.

The dimeric enzyme is able to change DNA topology by

coupling ATP hydrolysis to the transport of one DNA helix

through a transient double-stranded break in another. DNA

cleavage is mediated by a pair of tyrosines that become

covalently attached to the DNA backbone during cleavage.

The DNA strand passage process requires dramatic

conformational changes in the enzyme initiated by closure

of an ATP-operated clamp.

Topoisomerase II-targeted drugs are divided into two

classes. One class, referred to as topoisomerase II

poisons, works by increasing the cellular level of

topoisomerase II-mediated DNA breaks, resulting in

apoptosis. Another class of topoisomerase II-directed

drugs, the bis-dioxopiperazines, stabilises the closed clamp

conformation of the enzyme. Bis-dioxopiperazines, similar

to topoisomerase II poisons, induce cell killing, but the

underlying mechanism is presently unclear.

We present data for three different human topoisomerase

II· mutant enzymes that have turned out to be useful for

dissecting the catalytic requirements needed for the enzyme

to cause dominant sensitivity in yeast to the bis-

dioxopirazine ICRF-193 and the topoisomerase II poison

m-AMSA. All mutant enzymes lack DNA strand passage

activity, but thorough biochemical analysis has revealed that

the underlying defect is distinct in each enzyme. One is

unable to perform clamp closure, though capable of both

DNA cleavage and ATP hydrolysis. In another, the active

site tyrosine has been changed leaving the enzyme unable

to cleave DNA. The third has a mutation, which specifically

hinders the DNA strand passage event without disrupting

DNA cleavage, clamp closure or ATP hydrolysis of the

enzyme. Using these enzymes, we found that the clamp-

closing activity, the DNA cleavage activity, and even both

activities together are insufficient for topoisomerase II to

cause dominant sensitivity to ICRF-193 in yeast. Rather, the

strand passage event per se is an absolute requirement, most

probably because this involves a simultaneous interaction of

the enzyme with two DNA segments. Furthermore, we

showed that the ability of human topoisomerase II· to

cause dominant sensitivity to m-AMSA in yeast does not

depend on clamp closure or strand passage, but is directly

related to the capability of the enzyme to respond to m-

AMSA with increased DNA cleavage complex formation.

365
INHIBITION OF LEWIS LUNG CARCINOMA
METASTASIS BY SERINE PROTEASE INHIBITOR,
FOY-305

Motohiro Ohkoshi and Yutaro Sasaki

Department of Healthcare, Showa Gakun University,

Arakino 3-29-20, Abiko-shi, 270-1114, Japan

Tumor invasion into the extracellular matrix (ECM) and

basement membrane (BM) is a crucial step in tumor

metastasis. It is well known that tumor cells secrete many

kinds of proteolytic enzymes. In particular, u-PA as well as

MMPs, plays an important role in tumor cell invasion. u-PA

proteolytically activates plasminogen to plasmin, which

degrades several ECM components such as laminin,

fibronectin and nonfibrillar collagens. FOY-305 (Foypan®)
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is a broad spectrum synthetic serine protease inhibitor

which inhibits enzymatic activities including trypsin,

thrombin, kallikrein and plasmin. This compound has also

been shown to have growth-inhbitory activity against tumor

cells and to synergistically enhance the anti-proliferative

activity of anticancer drugs.

In the present study, we focused our attention on the

anti-metasttic activity of FOY-305. Lewis lung tumor cells

were inoculated in the foot pad of female C57 black mice.

Mice were fed on a diet containing 0.1% FOY-305, while

control mice were fed on the basal diet. The number of

spontaneous metastasis of the pulmonary surface was

significantly inhibited by FOY-305 (p<0.001) as compared

with the control by Student’s t-test. Additionally, when

Lewis lung tumor cells were similar by injected into the tail

vein, experimental metastasis was also inhibited (p<0.05).

Furthermore, the combined treatment of FOY-305 with

5-FU or Bleomycin resulted in marked enchancement of the

anti-metastatic activity (p<0.005).

In conclusion, the present study suggests the possible use

of invasion-associated enzyme inhibitor in controlling tumor

metastasis.

366
DOWN-REGULATION OF ONCOGENES BY
INHIBITORS OF SIGNAL TRANSDUCTION

Edith Oláh

Department of Molecular Genetics, National Institute of

Oncology, H-1525 Budapest 114, Pf 21 Hungary

Cancer can be conceived as a consequence of dynamic

genomic changes resulting in genetic events that take over

control of the physiological function of a normal cell. These

genetic events mediate their pathologic effects by either

activating oncogenes or inactivating tumor suppressor

genes. Evidence is presented that misregulation of a small

number of key signaling transduction pathways by these

cancer genes is a feature of many common cancers. The

damage of these cancer genes potentiates cell survival,

proliferation and key elements in tumor progression. The

targeted inactivation or repair of these damaged gene

products may counteract the effects of the genetic events

underlying tumorigenesis and may serve as an effective

therapy for cancer. Oncogenes are ideal targets for

therapies which down-regulate gene expression. However,

effective modalities for altering gene expression in vivo have

thus far proven to be elusive. There has been recent success

with small molecule inhibitors of oncoprotein function.

Strategies for powerful down-regulation of oncogenes are

still much needed. This review summarizes the recent

literature identifying and characterizing some target genes

in relation to the key signaling pathways of cancer cells,

including the phosphoinositide 3-kinase signaling pathways.

Our related experimental results will also be presented.

These studies have been driven by the hypothesis that

understanding how oncogene inactivation reverses or

inhibits cancer is important in both defining the molecular

pathogenesis of cancer as well as developing new

molecularly-based treatments.

367
PSYCHOSOCIAL STRESS AND BREAST SYMPTOMS

Paula Ollonen1, Johannes Lehtonen2 and Matti Eskelinen3

1Department for Social and Health Affairs, State Office in

Eastern Finland, P.O.Box 1741, FIN-70101 Kuopio

Departments of 2Psychiatry and 3Surgery, Kuopio

University Hospital, Kuopio, Finland

Psychosocial stress is widely thought to play a role in the

aetiology of cancer in general and breast cancer in particular.

Many studies have investigated the association between

stressful life events and risk of  breast cancer. However, the

field of psychosocial cancer research is often problematic

and findings have been contradictory. This inconsistency in

results may be explained by the fact that most of the

epidemiological data come from retrospective case-control

studies. We have conducted this case-control study with a so

called "limited prospective study design" to reduce the

potential for recall bias. Materials and Methods: This study is

an extension of the Kuopio Breast Cancer Study. Women

with breast symptoms were referred by physicians to the

Kuopio University Hospital (Finland) and they were asked

to participate in this study. Those women were interviewed

and reports on adverse and stressful life events were

obtained before any diagnostic procedures were done, so

neither the investigator nor the subject knew the final

diagnosis of breast symptoms at the time of the interview.

The research method used was the semistructured in-depth

interview method. All study subjects were asked also to

complete standardised questionnaires (Beck Depression

Inventory, Spielberger Trait Inventory). Results: The clinical

examination and biopsy showed breast cancer (BC) in 34

patients, benign breast disease (BBD) in 53 patients and 28

study subjects showed to be healthy (HSS). The results

indicated that BC patients had significantly (p=0.02) very

severe (Gr IV) and severe (Gr III) stress in the past 10 years

time period preceding the investigation than the BBD and

HSS groups. The BC group reported also significantly more

moderate or severe losses than the BBD or the HSS groups

(p=0.0009). Conclusion: The results of this study support an

overall association between stressful life events and breast

cancer risk. The biological explanation of the overall

association might be that stress disturbs various areas of the

immune system predisposing to neoplasia. 
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BIOLOGICAL EVALUATION OF ˆ-
(DIALKYLAMINO)ALKYL DERIVATIVES OF 6H-
INDOLO[2,3-b]QUINOLINE AS NOVEL CYTOTOXIC
DNA TOPOISOMERASE II INHIBITORS

Joanna Godlewska1,2, Wojciech Luniewski1, Bogdan

Zagrodzki1, Lukasz Kaczmarek1, Aleksandra Bielawska-

Pohl2, Danuta Dus2, Joanna Wietrzyk2, Adam Opolski2,

Magdalena Siwko3, Anna Jaromin3, Anna Jakubiak5 and

Wanda Peczynska-Czoch4

1Pharmaceutical Research Institute, 8 Rydygiera St., 01-

783 Warszawa;
2Institute of Immunology and Experimental Therapy,

Polish Academy of Sciences, 12 Weigla St., 53-144

Wroclaw;
3Institute of Biochemistry and Molecular  Biology,

University of Wroclaw, 63/77 Przybyszewskiego St., 51-148

Wroclaw, Poland
4Institute of Organic Chemistry, Biochemistry and

Biotechnology and
5Institute of Organic and Polymer Technology, Wroclaw

University of Technology, 27 Wybrzeze Wyspianskiego St.,

50-370 Wroclaw, Poland

A series of novel 6H-indolo[2,3-b]quinoline derivatives,

substituted at C-2, C-9 or N-6 position with

dialkyl(alkylamino)alkyl chains differing in the number of

methylene groups, was prepared. These compounds were

evaluated in vitro for their antimicrobial and cytotoxic activity

against several cell lines of different origin and tested for their

ability to influence the cell cycle and inhibit topoisomerase II

activity. Liphophilic and calf thymus DNA-binding properties

of these compounds were also investigated. Our findings

demonstrate that all the compounds tested inhibited the growth

of Gram-positive bacteria and fungi at MIC values ranging

between 0.25 and 1 mM. They also showed cytotoxic activity

against KB (human cervix carcinoma) cells (ID50 varied from

2.1 to 9.0 ÌM) and were able to overcome multidrug resistance

in colorectal adenocarcinoma LoVo/DX, uterine sarcoma

MES-SA/DX5 and promyelocytic leukemia HL-60/MX2 cells

(the values of the resistance index, RI, fall between 0.54 and

2.4). The compounds induce G2M-phase cell cycle arrest in

Jurkat T-cell leukemia cells, reveal DNA-binding properties

and inhibit topoisomerase II activity.

369
PHYTOESTROGENS IN CANCER PREVENTION AND
THERAPY 

Joanna Wietrzyk1, Grzegorz Grynkiewicz2 and Adam

Opolski1

1Department of Experimental Oncology, Institute of

Immunology and Experimental Therapy, 12 R. Weigla St.,

53-114 Wroclaw;
2Pharmaceutical Research Institute, 8 Rydygiera St., 01-

793 Warsaw, Poland

Numerous epidemiological studies suggest that diets rich in

phytoestrogens (PE), particularly soy and unrefined grain

products, may be associated with low risk of some cancers,

especially steroid hormone-dependent, e.g. breast and

prostate cancers. PE are converted by intestinal bacteria to

hormone-like compounds with weak estrogenic and

antioxidative activity, which have been shown to influence not

only sex hormone metabolism and biological activity, but also

intracellular enzymes, protein synthesis, growth factor action,

malignant cell proliferation, differentiation and angiogenesis.

All these activities make them strong candidates for a role as

a natural cancer protective compounds. 

Epidemiological, in vitro, animal and human studies were

explored to look at mechanisms involved in PE biological

actions, including steroid hormone activity, effects on cell

growth, antioxidant activities, inhibition of chemical

carcinogenesis and influences on modulators of cancer risk.

The question of whether PE may be used as an anticancer

therapeutic and/or chemopreventive agent remains

unanswered. Clearly, much more information is required,

especially concerning the safety of its use. It appears extremely

difficult to predict the effects of various PE mixtures present

in different human diets. Long-term studies (in vitro, animal,

clinical and epidemiological) with well-standardized PE

preparations are necessary to identify the potential beneficial

and adverse effects. At this point, we cannot conclude whether

consumption of soy, SIF-supplemented food or the use of

particular isoflavones as therapeutics will have positive, null

or even adverse effects on cancer (particularly, steroid

hormone-dependent) risk and treatment.

A brief review of the effects (preventive, antitumor as

well as carcinogenic and tumor-stimulating) of PE on

various tumor types are presented.

Some of the studies presented in this lecture were

supported by EC grant FP6 EU No QLRT-2001-02453 –

PHYTOHEALTH. 

370
CORRELATION BETWEEN ANTIPROLIFERATIVE
ACTIVITY AND VDR EXPRESSION IN VITRO OF
VITAMIN D3 ANALOGS APPLIED IN COMBINATION
WITH CYTOSTATICS 

Marzena Petczyn’ ska1, Joanna Wietrzyk1, Andrzej Kutner2

and Adam Opolski1

1Department of Experimental Oncology, Institute of

Immunology and Experimental Therapy, 12 R. Weigla St.,
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2Pharmaceutical Research Institute, 8 Rydygiera St., 01-

793 Warsaw, Poland

Calcitriol, [1·,25-dihydroxyvitamin D3], the seco-steroid

hormone, has proven to be a potent antiproliferative agent

against various normal and neoplastic cells. Moreover,

calcitriol and other vitamin D3 analogs revealed the ability

to induce differentiation of many human cancer cells. The

biological activity of these compounds is mediated by the

nuclear vitamin D receptor (nVDR). Such biological

properties suggest the potential therapeutic application of

these agents, including antitumor therapy. Unfortunately,

the potent calcemic activity of calcitriol excludes its use in

clinics. One of the promising, low hypercalcemia-inducing

analogs, (1S,24R)-1,24-(OH)2D3 [PRI-2191], has been the

object of our intensive studies. We have shown its

antiproliferative and antitumor effects in numerous human

and mouse cancer cell line models. 

In a previous study, we showed that the antiproliferative

effect of vitamin D3 compounds is positively correlated with

nVDR expression in tumor cells. 

In this work, we present the results of a study on vitamin

D3 compounds (calcitriol and PRI-2191) as potential agents

in multi-drug antitumor therapy in vitro. In particular,

applying cytotoxic SRB or MTT assay, we measured the

growth inhibitory effects of both vitamin D3 compounds,

applied alone or in combination with cisplatin or

doxorubicin. Next, we examined the correlation of this

effect with the presence of VDR.

The following cell lines were applied: human : leukemia

CCRF-CEM, HL-60, colon SW707, lung A549 and murine

leukemia WEHI-3.

We clearly showed that the treatment of cancer cells with

the combination of agents (vitamin D3 compound plus

cytostatic) decreased ID50 values compared with either

agent alone and this decrease was positively correlated with

nVDR expression on tumor cells. It should be stressed that

PRI-2191 was more effective in this treatment than

calcitriol.

In conclusion, both calcitriol and its new analog revealed

antiproliferative activity against VDR-positive cell lines

applied, both as a single drug and as combined with

cytostatics treatment. Thus, because of its desirable

biological properties (high antitumor and low calcemic

activities), PRI-2191 seems to be a good candidate for

further preclinical and/or clinical studies, especially as a

partner compound in combined treatment. Moreover, high

expression of VDR on tumor cells could be a good

indication to apply calcitriol analogues together with

cytostatics in cancer treatment.

This work was partly supported by grants: 3P05A09123,

3P05A08725, PBZ-KBN-091/P05/2003 from MiIN(Ministry

of Informatics and Science), Warsaw, Poland. 

371
ALLELIC POLYMORPHISMS OF METABOLIZING
ENZYMES IN A HUNGARIAN ROMA POPULATION 

Zsuzsa Orsós1, Judit Béres1,2, János Sándor1, István

Ember1 and István Kiss1

1Institute of Public Health, Medical Faculty, Pécs University

of Sciences; 2Department of Human Genetics and Teratology,

Fodor József National Centre of Public Health, Hungary

The Roma population is the largest ethnic minority in

Hungary. Their mortality structure differs from the national

average. This is partly caused by life-style, environmental and

social factors, but genetic factors may also be responsible.

Concerning cancer morbidity and mortality, such genetic

factors can be polymorphisms of certain metabolizing

enzymes, which (based on literature data and on our previous

studies) may have an influence on susceptibility to cancer.

In the present study, we investigated the allelic

polymorphisms of N-acetyltransferase 2 (NAT2), a

glutathione-S-transferase M1 (GSTM1), glutathione-S-

transferase T1 (GSTT1) and cytochrome P450 1A1 (CYP 1A1)

metabolizing enzymes in a large group of the Hungarian

Romas. The allelic freqencies were compared to the data for

the non Roma population. Sample collection was performed

in the framework of Roma Project (195 blood samples),

genotyping was made from peripheral leukocytes, with PCR-

based methods (NAT2: rapid and slow acetylators, GST M1

and T1: 0 and + genotypes, CYP 1A1: Ile/Val polymorphism).

Our results demonstrated a difference between the allelic

distributions of Roma and non Roma populations. Allelic

frequencies of GSTM1 (OR: 2.08, 95% CI: 1.45-2.99) and

NAT2 (OR: 1.42, 95% CI: 1.00-2.00) were significantly

different, while in the case of GSTT1 and CYP 1A1, there

was no statistically significant difference.

Since both GSTM1 and NAT polymorphisms might have

an influence on susceptibility to certain cancers (e.g.
colorectal, bladder and lung cancer), the differences found

in the allelic distributions may contribute to the mortality

differences between the Hungarian Roma and non Roma

populations. This hypothesis, however, must be confirmed,

e.g. by studying allelic polymorphisms among cancer patients

from the Roma population.

372
THE CORRELATION OF ADJUSTED SERUM
CARBOYDRATE ANTIGEN 19-9 WITH
HISTOLOGICAL GRADE IN PANCREATIC
ADENOCARCINOMA

J. Ortiz-González1, N.P. Alvarez-Aguila2, J.M. Medina-

Castro1 and E.A. Recinos-Money1

1Department of Surgical Oncology and
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2Department of Radiotherapy, National Institute of

Cancerology (INCan), México D.F., México

CA 19-9 antigen is defined by a murine monoclonal antibody

(1116-NS-19-9) originally generated against a human colorectal

carcinoma cell line. In the serum, CA 19-9 occurs as a mucin

and its level depends on the tumor size and extent of

differentiation. It is recognized that jaundice can cause an

elevation of serum CA 19-9, although the nature of the

interaction is not fully understood. False-positive results have

been described in cholestasis. Aim: To evaluate the correlation

of adjusted CA 19-9 with histological grade in patients with

pancreatic adenocarcinoma, with particular reference to

bilirubin level. Patients and Methods: This was a retrospective

study of twenty-six patients with potentially resectable

pancreatic adenocarcinoma. Serum CA 19-9 was correlated

with the histological differentiation. As CA19-9 is excreted in

the biliary system, Ca 19-9 adjusted for the degree of

hiperbilirubinemia was determined and analyzed. The data

were analyzed by distribution-free methods (Mann-Whitney,

sum of classifications, or Wilcoxon and Fisher exact test).

Results: Of the 26 patients, 14 (54%) had a moderately-

differentiated (MD) pancreatic adenocarcinoma and 12 (46%)

poorly-differentiated (PD). The mean adjusted CA 19-9 level

for MD was 109 U/mL and 314.2 U/mL for PD. The medians

were 36.9 vs. 161 U /mL (MD vs. PD). Thirteen patients (50%)

had bilirubin serum level >2 mg/dL. No correlation between

CA 19-9 and the histological differentiation was obtained

(p>0.05). The median adjusted CA 19-9 level was significantly

lower (p<0.01) in those with normal biliary excretion (i.e.,
bilirubin level <2.0 mg/dL) than those with bilirubin levels of

>2 mg/dL (i.e., presumed altered biliary excretion). Discussion:
In malignant disease, synthesis of CA 19-9 antigen by the

proliferating cells would be expected to contribute to the total

level to a varying degree in a manner independent of any

associated jaundice. In this study, there was no correlation with

the differentiation grade, however, we demonstrated that, in

jaundice due to malignant disease, there is a positive

correlation between serum bilirubin and CA 19-9 elevation.

Conclusion: These data are consonant with the theory of dual

contribution to the serum CA 19-9 level from biliary

obstruction and tumor cell synthesis. 

373
WEEKLY TAXOL (T) AND CARBOPLATIN (P) AS
FIRST-LINE THERAPY IN ADVANCED OVARIAN
CANCER (AOC): A PHASE II- STUDY IN 134
PATIENTS

G. Oskay-Özcelik, J. Sehouli, E. Keil, J. Dari, O. Camara, F.

Beldermann, K. Drzewiecki, P. Ledwon, D. Koensgen, O.

Buchweitz, A. Nugent, A. Mustea, K. Diedrich, D. Elling, G.

Bastert, C. Christiansen, O. Ortmann and W. Lichtenegger

Ovarian cancer working group of the North-Eastern-

Society of Gynaecological Oncology (NOGGO), Germany

Platinum-containing chemotherapy in combination with

paclitaxel is the new standard regimen for advanced ovarian

cancer. Both platinum and paclitaxel can be applied safely

and effectively on a weekly schedule and have proven their

anti-tumour activity as single agents in ovarian cancer. In

2000 we presented the results of a dose-finding study with

T and C (ASCO 2000, *1613). After this phase-I-study we

conducted a multi-institutional phase II-trial. 

The following schedule was used after primary surgery: first

treatment block (6 cycles, q 7d) – 14 d treatment-free interval

(TFI) – second block (6 cycles, q 7d) – 28 d TFI – third block (3

cycles, q 7d). T was given in a dosage of 100mg/m2, C according

AUC 2. Eligibility criteria included: AOC (FIGO IIb-IV),

ECOG performance status 0-2, normal organ function. 

Between February 1999 and February 2003, 134 patients

from 12 institutions were recruited. The median follow-up was

17 months (range: 1-28). The median age was 61 years (34-77).

At the time of diagnosis, the distribution of the FIGO-stages

were: IIb: 2.5% , III: 76%, IV: 21.5%. 1036 cycles were applied

(Median 14.5 courses/ range 3-18). Overall the incidence of

non-hematological toxicities was very low. Alopecia (grade 1-3)

was the most common side-effect (82%). Diarrhea CTC-grade

≥2 was observed in 3.6%. 14% experienced neurotoxicity

grade 2, only one patient grade 3/4. Nail changes ≥ grade 2

occurred in 3.3%. There were no chemotherapy-related

fatalities. Grade 3-4 CTC-toxicity (% of all cycles) included:

anemia (0.9%), thrombocytopenia (0.6%), leucopenia (10.8%),

neutropenic fever (0,6%). 78% with initially elevated

concentration of CA-125 yielded a normalization by the end of

therapy. Overall response rate measured by radiologic methods

was 76.2.% (CR:50.8%. PR: 25.4%,SD:15.3%, PD: 8.5%). 

These results suggest that this new therapeutic approach of

a weekly schedule seems to represent an efficacious and well-

tolerated regimen for patients with advanced ovarian cancer. 

Supported by BristolMyers Squibb Germany; AMGEN

Germany

374
INVESTIGATION OF TUMOR HYPOXIA AND HIF-1·
STATUS IN CONTROL AND IRRADIATED U-251 MG
INTRACEREBRAL HUMAN GLIOBLASTOMA
XENOGRAFTS

Tomoko Ozawa1, Raquel A. Santos1, William McDonald2,

Andrew W. Bollen2 and Dennis F. Deen1

Departments of 1Neurological Surgery and 2Pathology,

University of California, San Francisco, 94143, U.S.A.

The effectiveness of radiation therapy for human brain

tumors is limited by the presence of radiation-resistant
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hypoxic cells. Therefore, we are developing a gene therapy

that specifically targets hypoxic cells. The basic premiss of

our gene therapy strategy is that elevated HIF-1· levels in

hypoxic regions of tumor will activate the promoter and

cause expression of a suicide gene in these cells. To initiate

this gene therapy approach in vivo, we first investigated the

distribution of HIF-1· and oxygenation status in the brain

tumors and normal brains of U-251 MG intracerebral

human xenografts models. Tumor-bearing athymic rats were

euthanized at several times during growth of the tumor, and

brain containing the tumor was stained for either HIF-1· or

the hypoxic cell marker pimonidazole. The staining patterns

for pimonidazole and HIF-1· were similar, and both stains

identified cells that outlined the perimeter of regions of

necrosis. None of the normal brain cells were both

pimonidazole- and HIF-1·-positive. We next conducted

studies to investigate the above two stains in tumors during

or after the course of a two-week, 10-dose radiation therapy.

As in non-irradiated tumors, both pimonidazole and HIF-

1· were found exclusively near areas of necrosis. Our results

indicate that pimonidazole and HIF-1· were co-localized in

the tissue, suggesting the possibility of using HIF-1· as an

endogenous marker for hypoxic cells in future studies. In

addition, fractionated radiation therapy did not affect either

HIF-1· or pimonidazole staining. 

Supported by NIH grants CA 85356 and NS 42927 and the

Phi Beta Psi Sorority.

375
HEPOXILIN STABLE ANALOGS AS NOVEL ANTI-
CANCER AGENTS IN VIVO

Xiang Li1, Na Qiao1, Denis Reynaud1, Mohamed

Abdelhaleem2 and Cecil R. Pace-Asciak1,3

1Research Institute, The Hospital for Sick Children;
2Department of Haematopathology, Department of

Paediatric Laboratory Medicine, 555 University Avenue,

Toronto, M5G 1X8; 3Department of Pharmacology, Faculty

of Medicine, University of Toronto, Canada M5A 1S8

A review of the hepoxilins and their stable analogs are given

with special reference to their biological activities in vivo.

Hepoxilins are unstable hydroxy-epoxide metabolites formed

through the 12S-lipoxygenase pathway of oxygenation of

arachidonic acid (1). We report that stable chemically-derived

analogs (PBT) of the hepoxilins are able to inhibit growth of

tumours in mice transplanted with K562 leukemia cells

intraperitoneally. We administered (5 x 107) K562 cells into

female Crl:nu/nu (CD-1) Br mice (25 g BW) and, after approx

2 weeks, the tumours had grown to a desired size to initiate

our studies. The mice were randomly divided into groups of 3

and treated with saline (control), PBT-3 (15 Ìg/kg), STI-571

(Gleevec, 15 Ìg/kg) daily for 8 days. Saline (ethanol/saline

7:100 v/v) and PBT-3 (dissolved in ethanol/saline 7:100 v/v)

were administered both intra-tumourally and intravenously,

while STI-571 was administered orally. Tumour size was

measured during the study by measuring the length and width

of the tumour. Results showed that while tumours grew rapidly

in the control mice, both the STI-571- and PBT-3-treated

groups had tumours that remained essentially the size at the

initiation of treatment. At the end of the study, the tumours

were surgically removed and assayed for DNA fragmentation

and TUNEL assays, markers of apoptosis. While the control

tumours did not show much apoptosis, the drug-treated groups

demonstrated DNA fragmentation and a positive TUNEL

assay. These studies extend to the in vivo model previous in
vitro published studies showing that PBT-3 and STI-571 induce

apoptosis in the K562 cell line (2) and demonstrate the

suitability of development of the PBT base structure for

anticancer therapy. 

Supported by a grant from the OCRN. 

1 Pace-Asciak CR and Martin JM: Hepoxilin, a new family of

insulin secretagogues formed by intact rat pancreatic islets.

Prostaglandins Leukotrienes and Med 16: 173-180, 1984. 

2 Qiao N, Lam J, Reynaud D, Abdelhaleem M and Pace-

Asciak CR: The hepoxilin analog PBT-3 induces apoptosis

in BCR-ABL-positive K562 leukemia cells. Anticancer Res

23: 3617-3622, 2003.

376
PACLITAXEL ANTIBODY CONJUGATE BCM43-
PACLITAXEL FOR TARGETING OVARIAN AND
BREAST CANCER IN VITRO

Michel Page and Jairo Jaime

Faculty of Medicine, Universite Laval, Quebec,Canada

G1K 7P4

We report the synthesis and the evaluation in vitro of a

paclitaxel antibody conjugate (BCM43-paclitaxel) for targeting

ovarian cancer cells in vitro, and the use of trehalose for the

long-term conservation of the activity of the conjugate. BCM43-

paclitaxel conjugate was prepared from an activated soluble

derivative of paclitaxel (C2'-glutarylhexamethylene diamine

paclitaxel)linked to the antibody by an imine bond. BCM43

antibody recognizes specifically a surface mucoprotein

expressed on ovarian and breast cancer cells. The efficiency of

conjugation was determined by ELISA and CIEIA

immunoassays. Paclitaxel was determined on the conjugate by

immunoassay and HPLC. The cytotoxicity of the BCM43-

paclitaxel immunoconjugate was tested in vitro on human

normal and cancer cell lines using the fluorescent Alamar Blue

viability test. The IC50 of the conjugate for CRL1572 ovarian

teratocarcinoma was 12 ng/ml, ovarian carcinoma OVCAR4

(<10 ng/ml), breast carcinoma MCF7 (31 ng/ml), colon

carcinoma LoVo (>200 ng/ml). Long-term conservation of the
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conjugate activity after freeze drying was also tested using

various additives. BCM43-paclitaxel was tested for its

cytotoxicity in vitro and its immunological activity after freeze

drying. Results show that the inclusion of trehalose as a

stabilizer at concentrations varying from 0.25 M to 0.40 M saved

both the immunological and the pharmacological activity of the

conjugate. Trehalose was found to be superior to PEG or a

mixture of both PEG and trehalose as a long-term conservation

agent. These results show the potential of BCM43 as a carrier

for the specific delivery of paclitaxel to ovarian or breast cancer.

377
BONE FORMATION AND APOPTOSIS IN
HETEROTOPIC OSSIFICATION INDUCED BY
NERVOUS SYSTEM LESION

C.Palumbo1, M.Ferretti1 and C. Rovesta2

1Dip. Anatomia e Istologia, Via del Pozzo 71, Univ.

Modena e RE;
2Dip.Emergenza-Urgenza,Clin.Ortop., V.del Pozzo 71,

41100 Modena, Italy

Microscopic structure and processes of bone formation were

studied in heterotopic ossification (HO) surgically removed

from a 31-year-old patient affected by scapula-humeral

anchilosis occurring about six months after a coma by septic

shock. Other clinical evidence included anchilosis of other

proximal articulations (homolateral elbow and hip) and the

occurrence of keloids during wound repair. Scapula-humeral

anchilosis were surgically solved by removing the HO, which

showed a normal microscopic structure, with both woven-

fibered bone, deeply located and lamellar bone: such a

microscopic structure resumes the ontogenetic steps that

normally occur in bone histogenesis, during which firstly woven-

fibered bone forms, constituting the core of primary spongiosa,

on which lamellar bone is later laid down. We recently named

these events, occurring in sequence, static bone formation and

dynamic bone formation, respectively (Ferretti et al., Anat

Embryol, 2002). The absence of cement lines indicates the

absence of bone remodelling processes. Cellularity of

heterotopic bone were also analysed: it emerged that, in woven-

fibered, bone osteocyte lacunae were often found empty or

containing degenerated or apoptotic osteocytes, while most

osteocytes lacunae located in lamellar bone contained live

osteocytes. The fact that the ultrastructure of osteocytes

frequently shows the aspect of degenerated or apoptotic cells,

together with the finding that no bone remodelling processes

were observed in HO, allow us to suggest, as previously

proposed by other authors, that the events of bone remodelling

are strictly dependent on the presence of live osteocytes in the

bone. Since in anchilosis the heterotopic bone is unloaded, it

does not need bone adaptation to a dynamic mechanical

condition; for this reason, bone remodelling could be avoided

by death of osteocytes, occurring mostly by apoptosis, i.e.
programmed cell death (Noble et al., Bone 1997; Jilka et al., J
Bone Miner Res 1998; Noble and Reeve, Mol Cell Endocrinol

2000). The parallel occurrence of keloid formation in the

patient affected by septic shock is probably due to the fact that

nervous system sufferance by hypoxya implies the releasing of

factors, like VEGF, that stimulate keloid fibroblasts. 

378
CLINICAL IMPLICATIONS OF CYTOGENETICS IN
HEMATOLOGICAL MALIGNANCIES

Anna D. Panani

Critical Care Department, Medical School of Athens 

University, Evangelismos Hospital, Athens, Greece

During the past 30 years, the application of cytogenetic and

molecular cytogenetic methodologies has resulted in

remarkable advances in the field of cancer genetics and

cytogenetics. These advances have led to the establishment of

chromosome patterns as diagnostic and prognostic indices in

hematological malignancies, providing key information in the

care of patients. In addition to the clinical application of the

cytogenetic changes, the establishment of specific

chromosomal bands affected by these changes has led to the

characterization and isolation of certain genes apparently

responsible for the development of the neoplastic process. The

Philadelphia (Ph) chromosome, arising from a reciprocal

translocation t(9;22)(q34;q11) and molecularly characterized

by the generation of a chimeric BCR/ABL fusion gene, was the

first consistent abnormality related to a malignant disease. A

large number of structural or numerical chromosomal changes

have been described in other hematological malignancies.

Some of these changes, including, mainly, translocations or

deletions, occur much more frequently than others.

Determination of chromosomal changes in acute leukemias is

of major importance, providing useful information for accurate

disease diagnosis and classification, predicting prognosis and

determining disease treatment strategies. Moreover, the

knowledge of genetic alterations occurring in hematological

malignancies offers a unique opportunity for molecular –

targeted therapy development. 

379
STRUCTURAL CHROMOSOMAL CHANGES IN
PRIMARY GASTRIC CANCER

Anna D. Panani, Zoi Kosmaidou and Charis Roussos

Critical Care Department, Medical School of Athens

University, Evangelismos Hospital, Athens, Greece

Gastric cancer is of major importance world-wide,

representing the second most common cause of cancer-
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related death in the world. However, there is no clear

agreement on the genetic changes involved in gastric

tumorigenesis or progression. Conventional cytogenetic

studies of gastric cancer have shown in some cases simple

chromosomal abnormalities, while in other cases, complex

karyotypes were described. We have studied, cytogenetically,

fifteen cases of primary gastric adenocarcinomas by direct

culture of tumor cells and G-banding technique. We focused

on the structural aberrations observed in order to identify

non-random aberrations presenting common chromosomal

breakpoints. Two cases exhibited a normal karyotype and one

case had only numerical chromosomal aberrations. The

remaining 12 cases exhibited several structural abnormalities.

The chromosomes most commonly involved were, according

to frequency, 1,11,6,14,7,17,8 and 13. Among structural

aberrations, recurrent aberrations were observed with

common breakpoints. Isochromosomes i(1q), i(7q), i(8q),

i(13q), i(14q) and i(17q) were also observed. Furthermore,

translocations t(1;7), t(7;14), t(6;17) and t(5;14) were

identified. Conventional cytogenetics continues to be valuable

in cancer study, detecting genomic areas which could be

further investigated by molecular techniques. 

380
THE FREQUENCY OF DIHYDROPYRIMIDINE
DEHYDRO-GENASE (DPD) DEFICIENCY IN A
HUNGARIAN COLO-RECTAL CANCER (CRC)
POPULATION; LACK OF CORRE-LATION BETWEEN
VERY LOW DPD VALUES AND THE DPD
IVS14+1G➝A MUTATION 

E. Pandi, V. Adleff, B. Budai, E. Hitre, F. Czeglédi, F.

Gyergyay, E. Szabó, Zs. Horváth, A.P. Gazdag and J.

Kralovánszky

National Institute of Oncology, Budapest, Hungary

Patients with impaired tissue DPD activity are at high risk

for development of 5-FU-related toxic side-effects. The aim

of the study was to assess the distribution of lymphocyte

DPD activities, the frequency of DPD deficiency and the

relationship between low DPD activity and treatment-

related toxicity in Hungarian CRC patients receiving 5-FU-

based therapy, and to ponder the involvement of patients’

DPD genotype at IVS14 locus in this relationship. Materials
and Methods: Peripheral blood mononuclear cells (PBMC)

of 691 Hungarian colorectal cancer patients were separated

from the blood samples and DPD activity was determined

by radiochemical assay using [6-14C]-5-fluorouracil. DNA

was isolated from the PBMC of 94 patients with ≤10

pmol/min/106 PBMC DPD activity by Master Pureì

genomic DNA purification kit (Epicentre). DPD

IVS14+1G➝A, splice site mutation was determined by

RFLP method using NdeI restriction enzyme. Results: The

mean DPD value of the entire population analysed was

19.63±11.65 pmol/min/106PBMC (U). DPD activity of the

354 males was 20.24±11.87U and that of for the 337

females was 18.9±11.41 U. Although in females reduced

DPD values were slightly more frequent, no significant

difference between the two groups could be demonstrated

(p=0.079). Thirty-three patients (4.8%) showed marked

DPD deficiency (≤5U) and the activity was low (≤10U) in

118 patients (17.1%). From the 33 patients with DPD

deficiency, 21 received 5-fluoropyrimidine-based

chemotherapy, and 13/21 ( 62%) suffered WHO Gr 3-4

toxic side-effects. Toxicity was less frequent and less serious

in patients with DPD values between 5-10U. From the

group of 94 patients genotyped (including all the 33 patients

with DPD deficiency), IVS141G➝A mutation was detected 

in heterozygote form only in 2/33 patients (6.1%)

accompanied with severe, life-threatening toxicity in one of

these two patients. Conclusion: In the Hungarian CRC

population, the significantly reduced DPD activity was the

predictor of the severe Gr 3-4 toxic side-effects after 5-

fluoropyrimidine treatment, however, the IVS14+1G➝A

splice site mutation occurred only in 1/13 patients (7.7%)

from those who presented Gr 3-4 toxicity.

Supported partly by the NKFP 1 /48/2001 grant and partly

by the Terry Fox Foundation.

381
CONTRIBUTION OF ALDEHYDE OXIDASE,
XANTHINE OXIDASE AND ALDEHYDE
DEHYDROGENASE ON THE METABOLISM OF
VANILLIN: AN ANTIOXIDANT AND
ANTICARCINOGENIC FOOD CONSTITUENT

Georgios I. Panoutsopoulos

Department of Experimental Pharmacology, Medical

School, Athens University, 75 Mikras Asias St., Athens

115 27, Greece

Vanillin occurs as a natural constituent in a wide variety of

foods and food components and is widely used as a

flavoring agent. Vanillin acts as an anti-oxidant and pro-

oxidant by decreasing the induced damage from hydrogen

peroxide and it has anticarcinogenic, antimutagenic and

anticlastogenic effects. The relative contribution of

aldehyde dehydrogenase, aldehyde oxidase and xanthine

oxidase activities in the oxidation of vanillin in separate

preparations were compared. Incubations were also

performed with specific inhibitors of each enzyme

(isovanillin for aldehyde oxidase, allopurinol for xanthine

oxidase and disulfiram for aldehyde dehydrogenase) in

order to confirm the relative contribution of each enzyme

in the oxidation of vanillin. Incubations of vanillin with

either guinea pig liver aldehyde oxidase, bovine milk
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xanthine oxidase or guinea pig liver aldehyde

dehydrogenase, in both the absence and presence of

specific inhibitors, demonstrated that vanillin was rapidly

oxidized by aldehyde oxidase, but only slowly metabolized

by xanthine oxidase and aldehyde dehydrogenase. Thus,

aldehyde oxidase activity may be a significant factor in the

oxidation of vanillin, with little contribution from either

xanthine oxidase or aldehyde dehydrogenase. Its broad

spectrum of activity and use as a flavoring agent make

vanillin an interesting candidate as a possible dietary

antimutagen/anticarcinogen.

382
LUNG ADENOCARCINOMA
(PRIMARY/METASTATIC) AND MESOTHELIOMA:
AN IMMUNOHISTOCHEMICAL STUDY

D. Stefanou, A. Zioga, E. Papadiotis, E. Balasi, E.

Arkoumani, A.Batistatou and N. J. Agnantis

Department of Pathology, University of Ioannina, Medical

School, 451 10, Ioannina, Greece

Many immunohistochemical markers have been proposed

for the differential diagnosis between lung adenocarcinoma

(primary/metastatic) and mesothelioma. As the list of the

relevant antibodies continuously increases, with goal the

maximum sensitivity and specificity, the aim of the present

study was to simplify and minimize the panel of antibodies

that are necessary for accurate diagnosis. Materials and
Methods: Paraffin sections from 25 primary lung

adenocarcinomas, 5 metastatic adenocarcinomas and 6

mesotheliomas were studied immunohistochemically using

the following antibodies: TTF-1 (monoclonal, BIOCARE/

MENARINI diagnostics), cytokeratin 5/6 (monoclonal,

BIOCARE/ MENARINI diagnostics) and B72.3

(monoclonal, BIOGENEX/ MENARINI diagnostics).

Results: Nuclear expression of TTF-1 was detected in

36% (9/25) of primary adenocarcinomas and in none of

the metastatic adenocarcinomas and mesotheliomas.

Positive immunostaining was also observed in epithelial

alveolar cells, as well as in sparse cells in bronchiolar

epithelium. Positive immunostaining for cytokeratin 5/6

(cytoplasmic and membranous) was detected in 5/6

mesotheliomas (83.3%), in 3/25 (12%) of primary

adenocarcinomas and in no metastatic adenocarcinoma.

The marker B72.3 was positive in 19/25 primary

adenocarcinomas, in all metastatic adenocarcinomas and in

no mesothelioma. Conclusion: TTF-1 is a marker with

100% specificity for primary lung adenocarcinomas and

should be considered as one of the first-line

immunohistochemical markers for proving the pulmonary

origin of an adenocarcinoma. Cytokeratin 5/6 is a sensitive,

but not specific, marker for mesotheliomas. 

383
NLCQ-1 (NSC 709257): EXPLOITING HYPOXIA WITH A
WEAK DNA-INTERCALATING BIOREDUCTIVE DRUG

Maria V. Papadopoulou and William D. Bloomer 

Department of Radiation Medicine, Evanston

Northwestern Healthcare, 2650 Ridge Avenue, Evanston,

IL 60201, U.S.A.

The development of weak DNA-intercalating bioreductive

compounds is a new strategy to ensure DNA affinity high

enough to produce toxicity, yet low enough to permit efficient

extravascular diffusion and penetration to hypoxic tumor

tissue, as has been exemplified by the lead compound 4-[3-(2-

nitro-1-imidazolyl)-propylamino]-7-chloroquinoline

hydrochloride, (NLCQ-1, NSC 709257). Indeed, because of its

weak DNA-binding, NLCQ-1 demonstrates significant hypoxic

selectivity in several rodent and human tumor cell lines which

can be increased up to 388-fold with 4.5-h exposure. In vitro
reduction studies suggest that cytochrome P450 and b5

reductases play a significant role in NLCQ-1 bioreductive

activation. Most importantly, NLCQ-1 synergistically enhances

the effect of radiation and chemotherapy against hypoxic cells

in vitro and murine tumors or human xenografts in vivo without

a concomitant enhancement in bone marrow or hypoxia-

dependent retinal toxicity. Furthermore, NLCQ-1 optimizes

the effect of radioimmunotherapy against human xenografts to

the same degree as Tirazone (tirapazamine), the current lead

bioreductive drug, but at a 5-fold less molar dose. NLCQ-1

exhibits good stability in human plasma and favorable

pharmacokinetics in mice; mouse data suggest that oral

administration of NLCQ-1 may achieve a plasma

concentration and systemic exposure similar to that observed

after i.v. administration. The GMP synthesis of NLCQ-1 has

been successfully scaled-up and its excellent recovery from

biological fluids established. Because NLCQ-1 compares more

favorably to Tirazone in studies to date, it is expected to enter

clinical trials soon.

384
NLCQ-1 (NSC 709257) IN COMBINATION WITH
RADIATION AGAINST HUMAN GLIOMA U251
XENOGRAFTS

M. V. Papadopoulou1, W. D. Bloomer2 and Melinda G.

Hollingshead3

1,2Department of Radiation Medicine, Evanston

Northwestern Healthcare, Evanston, IL 60201; 
3Biological Testing Branch, DTP, DCTD, NCI, Fairview

Center, Frederick, MD 21702, U.S.A.

The efficacy of the weak DNA-intercalative hypoxia-selective

cytotoxin NLCQ-1 was investigated in combination with single
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or fractionated doses of radiation against human glioma U251

xenografts. Two "advanced stage" experiments were performed

in female athymic nude mice. Animals were allocated in groups

of 8-10 (treated groups) and 10-20 (control groups). Tumors

(1x107 cells) were implanted s.c. at the base of the tail. At the

time of treatment, the median tumor weight ranged from 158-

196 mg. Mice were irradiated in lead jigs with either single or

fractionated radiation doses. Fractionated radiation was

administered either qd X 4 or qd X 2, followed by a 9-day rest

and repeated dosing. NLCQ-1 (NSC 709257) was administered

i.p. 45 min before each radiation dose. The initial median tumor

doubling-times were 5.7 and 6.45 days for the two experiments.

NLCQ-1 alone did not show antitumor activity or toxicity.

Radiation at the highest single dose used (5.0 Gy) showed

antitumor activity without weight loss (optimal T/C=-45).

Lower single radiation doses (2.0 or 3.0 Gy) were marginally

effective (optimal T/C of 34 and 40, respectively). The addition

of NLCQ-1 to the treatment with each single radiation dose

provided better optimal T/C values (e.g., -64 with 5.0 Gy). When

the fractionated radiation protocol was followed, 1.0 Gy qd X 4

showed minimal effectiveness (T/C=27) but, in combination

with NLCQ-1, the T/C value was improved to 19. Radiation

alone, given on a 3.0 Gy qd X 2, 9-day rest and repeat schedule,

was very effective without toxicity and resulted in 5 complete

regressions in 10 mice, up to 42 days. 

Table. Number of tumors < 63 mg/total number of mice.

Day 3.0 Gy qd x 2, 15 mg/kg NLCQ-1 + 3.0 Gy 

9-day rest & repeat qd x 2, 9-day rest & repeat

24 3/10 2/10

27 4/10 6/10

31 5/10 9/10

46 4/10 9/10

49 3/10 9/10

52 1/10 9/10

55 1/10 7/10

59 1/10 5/9

62 1/9 4/9

76 0/5 4/9

82 0/5 4/8

90 0/4 1/5

The optimal T/C value was –57 (on day 38). When NLCQ-

1 was added to the above protocol, 9 out of 10 complete

regressions were observed with a follow-up of 52 days. The

optimal T/C value was –100 from day 38 to day 52. For

"advanced stage" tumor tests, complete regression is defined

as a decrease in tumor burden below 63 mg but regrowth

before the end of the experiment. The above results suggest

a significant advantage in combining radiation with NLCQ-

1 against glioma tumors.

385
SIGNAL TRANSDUCTION PATHWAYS INVOLVED IN
PATHOGENESIS AND PROGRESSION OF HUMAN
CHONDROSARCOMAS

D.J. Papachristou1*, O. A. Papaefthymiou2*, D. Stefanou1,

A. Batistatou1 and N.J. Agnantis1 

1Department of Pathology, School of Medicine, University

of Ioannina; 2Orthopaedic and Trauma Surgeon, Greece

(*Equal contribution to the present study)

Aim: The aim of the present study was to address the possibility

that functional up-regulation of the JAK1 – STAT3 pathway is

implicated in the pathogenesis and progression of human

chondrosarcomas. Materials and Methods: We employed Biotin-

Streptavidin immunohistochemical method to assess the protein

levels of JAK1, its substrate STAT3 and its phosphorylated –

hence activated – form, p-STAT3 in 21 benign chondroblastic

lesions (14 osteochondromas and 7 enchondromas), 19

chondrosarcomas (7 Grade 1, 8 Grade 2, 4 Grade 3), as well as

in normal cartilage. Results: Positive immunostaining for JAK1,

STAT3 and p-STAT3 was observed in 94.4%, 100% and 97.2%

of the chondrosarcomas, and in 42.9%, 61.9% and 23.8% of the

benign tumors, respectively. Normal cartilage did not display

immunoreactivity. The cellular levels of all proteins were

significantly correlated to each other (Spearman’s Rho 0.699-

0.892, p<0.001 for each correlation). Moreover, significantly

higher expression levels of all proteins were detected in Grade

3, when compared to Grade 2/1 chondrosarcomas, and to

benign chondroblastic lesions (Mann-Whitney U-test, p<0.001

for all, Kruscal Wallis p<0.001). Conclusion: Our findings

suggest that the constituents of the JAK1-STAT3 signal

transduction pathway are overexpressed in human cartilaginous

tumors. Moreover, our data provide novel evidence that the

JAK1-STAT3 axis is functionally operative in the neoplastic

transformation of chondroblastic cells and the development and

progression of human chondrosarcomas. Evaluation of the

expression levels of the JAK1-STAT3 signalling cascade

components may facilitate an improved prediction of the tumor

clinical behaviour and, potentially, be exploited in designing

patient-tailored treatment regimens.

386
IN VITRO CYTOTOXIC ACTIVITY OF
DOXORUBICIN-PAMAM DENDRIMER COMPLEX
INCORPORATED INTO HePC LIPOSOMES AGAINST
CANCER CELL LINES

A. Papagiannaros1, C. Demetzos1, K. Dimas2 and G.Th.

Papaioannou1

1Department of Pharmaceutical Technology, School of

Pharmacy, University of Athens, Panepistimiopolis

Zografou 15771; 2Laboratory of Pharmacology-
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Pharmacotechnology, Foundation for Biomedical Research

of the Academy of Athens, Athens 11527, Greece

The Poly(amidoamine) (PAMAM) dendrimers appear to

be safe and nonimmunogenic polymers with potential use

in a variety of therapeutic applications for human

diseases. Aim: To incorporate a doxorubicin-PAMAM

dendrimer complex into liposomes composed of

Hexadecylphasphocholine (HePC, anticancer ether lipid),

EggPhosphatidylcholine (EPC) and Stearylamine (SA)

and to investigate the cytotoxic activity of the new

liposomal formulations against cancer cell lines. Materials
and Methods: Doxorubicin was mixed with PAMAM G4

solution in methanol and was stirred for 12 h.

HePC:EPC:SA 10:10:0.1 (molar ratio) and EPC:SA 10:0.1

(molar ratio) liposomes were prepared using the thin film

hydration methodology followed by probe sonication of

the liposomal suspensions. The aqueous phase was TES

10 mM pH= 7.5 buffer, while the organic was PAMAM-

doxorubicin solution in chloroform. Non-encapsulated

material was removed using Sephadex G75 column

chromatography. The size and ˙-potential of liposomes

was measured using photo correlation spectroscopy.

Doxorubicin encapsulation was measured on a Perkin

Elmer UV-vis spectrometer at Ï=480 nm. The release of

doxorubicin, either from the PAMAM complex or from

the liposomes, was also studied using dialysis. SRB assay

was used for the in vitro evaluation of the cytotoxicity of

the liposomes against cell lines from different tumor

panels. Results: The size of the liposomes was about 100

nm after production but increased rapidly and, within 4

days, their average size reached about 500 nm. The

release of doxorubicin was very slow and, in 48 h, less

than 20%. Cytotoxicity studies revealed that the

dendrimer complex of doxorubicin-PAMAM incorporated

into liposomes composed of HePC:EPC:SA did not affect

the activity of HePC. The encapsulation of doxorubicin

into the PAMAM dendrimer decreased the cytostatic and

cytotoxic activity of doxorubicin, mainly due to the slow

release of doxorubicin. Doxorubicin’s activity was further

reduced when the doxorubicin-PAMAM complex was

incorporated into EPC liposomes. However, the HePC

liposomes encapsulating the doxorubicin-PAMAM

complex either retained or improved the activity of

doxorubicin in comparison to the doxorubicin-PAMAM

complex alone or incorporated into EPC:SA liposome.

These results are encouraging, since the novel liposomes

combine a cholesterol-free membrane that is important

for a high HePC activity, with a delayed doxorubicin

release that can help reduce the unwanted side-effects of

the drug.

Pharmaserve Lilly supported A.P. HePC was a gift from

Asta Medica/Baxter. 

387
HERPESVIRUSES IN GASTRIC CARCINOMA: THE
PREVALENCE OF HSV-1, EBV AND CMV IN GREEK
POPULATION

I. Papaspyrou1, K. Tsamakidis1, M. Christodoulou1, D.

Dimitrolopoulos1, M. Margaroni1, L. Margaritis2, E.

Paraskeuas1 and E. Panotopoulou1

1Anticancer-Oncologic Hospital of Athens"Saint Savvas",

Alexandras Avenue 171, 11522, Athens;
2University of Athens, Department of Biology,

Panepistimioupoli Zografou 15701, Athens, Greece

Gastric carcinogenesis is a multistep and multifactorial

process in which, as has been demonstrated recently,

herpesviruses play an important role. The aims of this study

were: 1) to identify the presence of HSV-1, EBV, and CMV

viruses in patients with malignant and non-malignant diseases

of the stomach and 2) to determine the prevalence of the

above infections in the same cases. Ninety pathological

samples and equal normal from lesion’s flanking regions were

analysed by polymerase chain reaction. None of the 90

normal samples were positive for the viruse’s genome. From

the pathological samples in 53 malignant cases, HSV1 was

detected in 15 (28.30%), EBV in 14 (26.4%) and CMV in 18

(34%). In the remaining 37 non-malignant cases, HSV-1 was

detected in 11 samples (29.72%), EBV in 10 (27%) and

CMV in 14 (37.83%). The results showed that HSV-1, EBV

and CMV are demonstrable in many pathological cases.

These data, combined with the fact that gastric carcinomas

are quite frequent, suggest that herpesviruses may in fact play

an important role in this disease which must be further

elucidated 

388
IN VITRO CHARACTERISATION OF A
MEDULLOBLASTOMA FROM A TWO-YEAR-OLD
BOY

K. Parker1, T.E. Van Meter2, J. Rice1, G. Whitaker1, W.C.

Broaddus2, H. Fillmore2, H.K. Rooprai1 and G.J.

Pilkington1

1Cellular and Molecular Neuro-oncology Group, School of

Pharmacy and Biomedical Sciences, University of

Portsmouth, St. Michael’s Building, Portsmouth, PO1 2DT

U.K.; 2Department of Neurosurgery, Medical College of

Virginia Campus, Virginia Commonwealth University,

Richmond, Virginia, VA23298, U.S.A.

Well-characterised cell lines derived from paediatric

intrinsic brain tumours are rare. The generally slow
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growth of pilocytic juvenile astrocytoma probably

accounts for their poor establishment rates in vitro, while

the different repertoire of cell adhesion molecules

expressed by primitive neuro-ectodermal tumours, when

compared with gliomas, results in a general lack of

propensity for surface adherence. In this study, a highly

cellular, medulloblastoma biopsy with an MIB-1 index of

20%, obtained by posterior fossa craniotomy of a 2-year-

old boy, was maintained in surface- adherent culture for

twelve sequential in vitro passages. The culture (VC312R)

was characterised by immunocytochemistry and flow

cytometry using antibodies against a cluster of

differentiation 44 (CD44), ganglioside GD3, glial

fibrillary acidic protein (GFAP), nestin, neural cell

adhesion molecule (ERIC-1), neuron-glial 2 (NG2), beta

III tubulin and Vimentin. VC312R cells were also studied

in clonogenic cell survival assays. P13 kinase was

perturbed with the selective inhibitor LY294002 (10 ÌM)

and the downstream target NfkappaB with the selective

inhibitor Bay11-7085, the effects on clonogenic survival

were measured compared with untreated and solvent

control. GD3, GFAP, ERIC-1 and NG2 were detected by

neither immunocytochemistry nor flow cytometry. It is of

particular interest that the progenitor cell-associated

NG2 heparan sulphate proteoglycan was not expressed in

a series of medulloblastoma biopsy sections in our

laboratories, while NG2 positivity was seen in

supratentorial primitive neuro-ectodermal tumours

(PNETs). Strong CD44 positivity was detected on most

cells (mean=93.5% of cells on flow cytometry). In one

previous case of medulloblastoma maintained in our

laboratories (IPNN-8) as a substrate-adherent culture, no

CD44 staining was detected. 25% of cells were strongly

vimentin-positive while 54.5% of cells showed nestin

positivity. In the clonogenic assays, both compounds used

significantly decreased the number of surviving clones

(p<0.05). These nestin-reactive cells were larger than

negative cells within the culture. The culture also

expressed beta III tubulin. The expression of the latter

three antigens is consistent with primitive neural cell

evolution. The high expression of CD44 may indicate a

more invasive phenotype within PNETs. While there may

be some different antigenic expressed patterns within a

given histology, the comparative study of cultured

medulloblastoma and supratentorial PNET may help to

identify the different pathways of evolution as well as

prognostic indications in these two histologically similar

paediatric neoplasms. The VC312R cells were studied in

the clonogenic survival assays because the P13 signalling

pathway has been shown to play a role in both stem

cell/neural progenitor survival and in brain tumour

malignancy, the results implicate P13 kinase and NFÎ B

signalling in medulloblastoma tumourigenicity in vitro. 

389
CONTROL OF THE ENZYMES INVOLVED IN
ESTROGEN FORMATION AND TRANSFORMATION
IN NORMAL AND CANCEROUS HUMAN BREAST

Jorge R. Pasqualini 

Hormone and Cancer Research Unit, Institut de

Puericulture et de Perinatalogie, 26, Boulevard Brune,

75014 Paris, France

The great majority of breast cancers are in their early stage

hormone-dependent and it is well accepted that estradiol (E2)

plays an important role in the genesis and evolution of this

tumor. Human breast cancer tissues contain all the enzymes;

estrone sulfatase, 17‚-hydroxysteroid dehydrogenase,

aromatase, involved in the last steps of E2 bioformation.

Sulfotransferases, which convert estrogens into the biologically

inactive estrogen sulfates, are also present in this tissue.

Quantitative data show that the "sulfatase pathway" which

transforms estrogen sulfates into the bioactive unconjugated

E2, is 100-500 times higher than the "aromatase pathway"

which converts adrogens into estrogens.

The treatment of breast cancer patients with anti-

aromatases is developed with very positive results. However,

the formation of E2 via the "sulfatase pathway" is very

important in the breast cancer tissue. In recent years it was

found that antiestrogens (e.g. tamoxifen, 4-

hydroxytamoxifen) various progestins (e.g. promegestone,

nomegestrol, acetate, medrogestone, dydrogesterons,

norelgestromin), tibolone and its metabolites, as well as

other steroidal (e.g. sulfamates) and non-steroidal

compounds, are potent sulfatase inhibitors. In another series

of studies, it was found that E2 itself has a strong anti-

sulfatase action. This paradoxical effect of E2 adds a new

biological response of this hormone and could be related to

estrogen replacement therapy in which it was observed to

have either no effect or to decrease breast cancer mortality

in post-menopausal women. Interestingly, high expression of

steroid sulfatase mRNA predicts a poor prognosis in patients

with +ER. These progestins, as well as tibolone, can also

block the conversion of estrone to estradiol by the inhibition

of the 17‚- hydroxysteroid, dehydrogenase type 1 (17‚-HSD-

1). High expression of 17‚HSD-1 can be an indicator of

adverse prognosis in ER-positive patients.

It was shown that nomegestrol acetate, medrogestone,

promegestone or tibolone, can stimulate the sulfotransferase

activity for the local production of estrogen sulfates. This is

an important point in the physiopathology of this disease, as

it is well known that estrongen sulfates are biologically

inactive. A possible correlation between this stimulatory

effect on sulfotransferase activity and breast cancer cell

proliferation is presented. We have proposed the concept of

selective estrogen enzyme modulations (SEEM).
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In conclusion, the blockage in the formation of estradiol

via sulfatase, or the stimulatory effect on sulfotransferase

activity in combination with anti-aromatases, can open

interesting and new possibilities in clinical application in

breast cancer.

390
TELOMERE DYNAMICS IN ANEUPOIDY, AGING
AND CANCER

Sen Pathak, Asha S. Multani and Sandy Chang

Department of Molecular Genetics, The University of

Texas M. D. Anderson Cancer Center, Houston, Texas

77030, U.S.A.

The power of telomeres for safe-guarding chromosomes has

been well-known since the pioneering works of Hermann J.

Muller and Barbara McClintock in the late 30’s. With cloning

and sequencing of telomeric DNA and its dependence on

telomerase, the field of telomere biology has become one of

the most fascinating research areas for present day cell

biologists, tumor biologists, oncologists, gerontologists,

taxonomists, apoptologists and many more. Telomeres

present at chromosomal ends of all vertebrates are composed

of repetitive sequences (TTAGGGn), that can be maintained

by an enzyme – telomerase, a complex composed of a reverse

transcriptase (hTERT, in humans), an RNA template

(hTERC, in humans) and associated specific as well as non-

specific proteins. Chromosomal stability and cell viability

require an efficient telomeric end-capping function.

Telomere dysfunction, because of either telomere shortening

or mutations in telomere binding proteins, results in

increased genomic instability, cellular aging in vivo and in
vitro, apoptosis and even cancer formation. Dysfunctional

telomeres can either be healed by up-regulation of

telomerase or by another mechanism – alternative

lengthening of telomeres (ALT). Activation of such telomere

maintenance mechanisms helps to preserve the integrity of

individual chromosomes. In a series of experiments, we and

others have shown the significance of telomere dynamics in

cellular aging, stem cell transplantation, speciation, cancer

development and metastasis, discovery of new cancer

therapeutic drugs, infertility and apoptosis. The role(s) of

telomere dynamics in some of these above mentioned areas

will be presented in greater details. 

391
ADHESION MOLECULE EXPRESSION IN
UROPATHOLOGY: EX VIVO DATA

C. Patriarca

U.O. di Anatomia Patologica, Azienda Ospedaliera di

Melegnano, Via Pandina, 2 20077 Milano, Italia

The success of neoplastic cells in the establishment of a

tumour metastasis depends on overcoming the many

difficulties faced by the tumour colony along the way to the

dissemination. Vividly, the neoplastic cell has been compared

with a decathlete. Indeed, transformed cells have to (1) detach

from the primary mass, (2) cross the basement membrane, (3)

invade the local connective tissue, (4) spread into

lymphatic/haematic vessels, (5) survive into blood circulation,

(6) stop at a metastatic site, (7) adhere to endothelium,

through separate mechanisms of docking and locking of the

neoplastic cells, (8) cross back the vessels, (9) invade the

secondary site and (10) grow into the secondary site.

Since the establishment of a metastasis is a capital

hallmark of malignancy and death, the relevance of a

thorough comprehension of the above-mentioned steps

cannot be underestimated. 

Diverse and complex cell-cell and cell matrix interactions

are involved in each of these phenomena, exerting a balance

between the role of possible filters and/or permissive soils

of metastatic sites (point 6). Together with enzymes like

collagenases and with growth factors, many of the molecules

involved in these processes belong to the wide group of

adhesion molecules, which are nowadays seen not simply as

sticky molecules but rather as molecules conveying messages

through the cells.

An incomplete catalogue of the adhesion molecules

involved in these events encompasses:

Cadherins and cadherin-related molecules
Molecules of the family of immunoglobulins (ICAM, VCAM,
PECAM and NCAM etc.)
Integrins
Apomucins

Intercellular adhesion molecules are primarily involved in

architectural modulation of tumors. E-cadherins intercellular

adhesion molecules and functionally related ·- and ‚-catenins

have been extensively investigated in hormonally untreated

prostate adenocarcinoma with immunoistochemical techniques.

Specific in vitro investigations concerning the cytoplasmic

proteins ·-catenin and ‚-catenin demonstrate that abnormality

in these molecules causes destabilization in adherence junctions

in the presence of e-cadherins. In vivo studies showed a down-

regulation of this complex of molecules in prostate

adenocarcinoma with a Gleason score higher than 7. Down-

regulation of these molecules is represented by loss of

expression or loss of cell surface expression, leading to tumor

cell discohesion, followed by dissociation and dissemination.

There are studies investigating the expression of e-

cadherin, ·-catenin and ‚-catenin in androgen-deprived

prostate adenocarcinoma, as compared with the expression

of the same molecules in the same cohort of patients before

treatment, aimed at ascertaining the phenotypical

differentiation of the peculiar non cohesive infiltrative

patterns of anti-androgen-treated prostate cancer. 
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Many other adhesion molecules have been studied,

particularly in bladder and kidney carcinoma. For instance,

episialin (MUC 1) expression has been studied in kidney

adenocarcinoma. Episialin (apomucin) is believed to

interfere with both cell/cell and cell/matrix adhesions and

interactions, thanks to the long extracellular domains of its

structure and the loss of polarization of its expression. Its

expression has been correlated with tumor differentiation

and progression. 

Moreover, cadherin expression in bladder carcinoma as

well as integrin expression in prostate carcinoma have been

the subject of many studies.

392
STUDY OF THE TOPOGRAPHIC DISTRIBUTION OF
ETS-1 PROTEIN EXPRESSION IN INVASIVE BREAST
CARCINOMAS IN RELATION TO THEIR
BIOLOGICAL BEHAVIOR

P. Rafailidis, E. Mylona, P. Alexandrou, K. Pavlakis, I.

Gianoppoulou, S. Athanassiadou, S, Markaki, A.

Keramopoullos and L. Nakopoulou

Departments of Pathology, National and Kapodistrian

University of Athens and Alexandra Hospital, Athens,

Greece

Ets-1 is a nuclear protein which acts as a transcription factor

that regulates gene expression. Its over-expression has been

associated with breast cancer and its function can be activated

by the MAP kinase signaling pathway. The aim of the present

study was to investigate the expression of Ets-1 protein in

invasive breast carcinomas and its correlation with classic

clinicopathological parameters, other markers such as p53,

topoIIa, ERK2, ER/PR as well as patients’ survival. Materials
and Methods: We performed the immunohistochemical

method ABC-HRP in paraffin-embedded tissue specimens

from 149 invasive breast carcinomas to detect the proteins

Ets-1, p53, topoIIa, ERK2 and ER/PR. The elaboration of

the results was made by univariate and multivariate statistic

analysis. Results: Ets-1 protein was detected in 77.9% of the

cases in the cytoplasm and in 46.3% in the nucleus of the

malignant cells. Cytoplasmic Ets-1 was inversely correlated

with the nuclear and the histological grade (p=0.004 and

p=0.033, respectively), as well as with topoIIa (p=0.057).

Nuclear Ets-1 was directly associated with p53 (p=0.002),

whereas its correlation with cytoplasmic ERK2 was found to

be inverse (p=0.019). Finally, nuclear Ets-1 was associated

with a shortened disease-free survival of the postmenopausal

patients in the univariate analysis (p=0.032). Conclusion: In

conformity with the above-mentioned, Ets-1 seems to exert a

different functional role according to its topographic

distribution. Thus, nuclear ets-1 seems to contribute to

carcinogenesis through its direct correlation with p53,

whereas cytoplasmic Ets-1 may contribute to the emergence

of a less aggressive phenotype through its inverse correlation

with nuclear and histological grade and topoIIa. Finally,

nuclear Ets-1 seemed to have a negative impact on the

disease-free survival of the postmenopausal patients.

393
IMPORTANCE OF HPV SCREENING IN THE
PREVENTION OF CERVICAL DYSPLASIA

E.É. Pázsit, Z. Kádár and I. Ember

1Miskolc Diósgyór Hospital, Kórház Str. 1. Miskolc; 
2University of Pécs, Institute of Public Health, Szigeti Str.

Pécs, Hungary

In the adolescent gynecological practice of Miskolc-Diósgyór

Hospital, the most frequently encountered problems are:

vulvovaginal inflammations, abnormal bleeding and

contraception. Sexually active teenagers can participate in

oncological screening. Before December 31, 1999, abnormal

Pap smears or HPV positivity were not observed. Between

January 1, 2000 and June 30, 2004, 2800 adolescent patients

participated in Pap screening. In the analysed period, 30

patients showed atypical cytological findings and 51 patients

had HPV positivity. In 30 percent of HPV-positive patients

high-risk types of the virus were detected by PCR technique.

Etiological connections between high-risk HPV positivity and

the development of cervical dysplasia are well known. HPV

falls under the pathogens of STD-s, so sexual habits can

determine development of the disease. By the analysis of 180

anonymous questionnaires early coitarche, a large number of

sexual partners and the unpopularity of condoms were

established. The sexual habits of teenagers favour the

transmission of STD-s, so an increase in HPV positivity and

cervical dysplasia can be presumed.

394
USE OF REGENERATION PATHWAYS BY TUMORS?

B. Spee, L.C. Penning, J. Rothuizen and G.R. Rutteman

Utrecht University, Faculty of Veterinary Medicine, Dept

of CSCA, POBOX 80154, NL-3508 TD Utrecht, The

Netherlands

Hypothesis: Gene products involved in tissue repair (e.g. stem

cell recruitment/activation) are also involved in tumor-stroma

interactions. Candidate gene products of interest were based on

differential gene expression profiles from different cancers.

These include: oncogenes, tumor suppressor genes and

transcription factors like Bcl-2, caspase-3, p27KIP, p53, ‚-

catenin, ODC, PTEN, HIF-·, Pim-2, Bmi-1, BMP-7, XIAP,

SOCS3, SOD, catalase, SDF, CXCR4, HGF, c-Met, TGF-·,

TFG-‚ etc. Results in vitro: In a canine hepatocelluar carcinoma
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(cHCC) cell line that we established, Bcl-2, SOCS3 and ODC

mRNA levels were doubled as compared to healthy liver tissue.

TGF-·, p27KIP and ‚-catenin mRNAs were 5 to 7-fold

decreased. C-Met mRNA was reduced 33 times and PTEN

mRNA was down-regulated over 200-fold. cHCC might be a

model for human HCC. Results in vivo: We analyzed six canine

liver diseases: Acute hepatitis (AH) and Lobular Dissecting

hepatitis (LDH) representing rapid forms of hepatitis; Chronic

hepatitis (CH) and Cirrhosis (CIRR) are the more chronic

forms; two congenital diseases with an under-developed liver:

congenital portosystemic shunts (CPSS) and primary portal vein

hypoplasia (PPVH). Two examples of gene products involved

in stem cell proliferation or metastasis are shown in this

abstract: Bmi-1 and c-Met. Bmi-1. The proto-oncogene Bmi1, a

member of the polycomb family, is expressed by human

hematopoietic stem cells (Park et al., Nature 423: 302-305) and

appears to play a key role in the regulation of hematopoietic

and leukemic stem cells (Lessard and Sauvageau: Nature 423:

255-260).This prompted us to measure mRNA levels in

(de)generative liver tissues. The expression of Bmi-1 was

significantly reduced in the different liver diseases. Most

strikingly, 45-fold in CIRR, almost 30-times in AC, around 10-

fold in CH, CPSS and PPVH and 5-fold in LDH. Western

blotting is underway to measure changes in Bmi-1 protein level.

c-Met. In all 6 diseases a 2 to 3-fold down-regulation of the

mRNA levels of the proto-oncogenic receptor tyrosine kinase c-

Met compared to control liver samples was observed. Although

c-Met levels were decreased, intracellular signaling pathways

were still active. This was concluded from the expression levels

of genes induced or repressed by HGF (and other ligands

signaling via different RTKs): increase in anti-apoptotic Bcl-2,

decrease in pro-apoptotic FasLigand, caspase-3 and cell cycle

inhibitor p27Kip. Moreover PKB/Akt was more strongly

phosphorylated in most diseases compared to healthy tissue. 

During the special symposium on "Tumor-Stroma

Interaction" more data will be presented on differential

expression of oncogenes, tumor suppressor genes and gene

products involved in cell-cell interactions in canine liver

diseases and osteosarcoma. The importance of studing large

animal in-bred strains in biomedical research will be high-

lighted (Science 304: 1160-1164).
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SULFOTRANSFERASE 1A1 (SULT1A1)
POLYMORPHISM AND GASTRIC CANCER RISK: A
CASE- CONTROL STUDY

S. Boccia1, R. Persiani2, D. Arzani1, S. Rausei2, G. La

Torre1, G. Sarno2, M.L. Specchia1, V. Romano-Spica3, D.

D'Ugo2 and G. Ricciardi1 

1Institute of Hygiene, 2Department of Surgery, Catholic

University Medical School, 00168 Rome; 3University

Institute of Movement Sciences, 00194 Rome, Italy

SULT1A1 enzyme is a member of the sulfotransferase family

and detoxifies and bioactivates a broad spectrum of

carcinogenic compounds. A single nucleotide polymorphism

(G638A) in the coding region causes Arg213His amino acid

change and results in a significantly reduced enzyme activity

and thermostability. Aim: To investigate, for the first time,

the association between the SULT1A1 variant allele (arg/his
or his/his vs arg/arg) and gastric cancer risk. Materials and
Methods: A hospital-based case-control study was conducted.

Patients included 69 individuals with diagnosis of gastric

adenocarcinoma that underwent a curative gastrectomy and

197 unaffected age and sex-matched controls. Patients were

recruited between November 1999 and July 2004 at "A.

Gemelli" Teaching Hospital of the Catholic University in

Rome. A questionnaire was used to collect information on

life-style habits. The PCR-RFLP assay was used to genotype

SULT1A1 variant A-allele. Chi square was used to test

significant differences between groups, considering

statistically significant those with p<0.05. Odd ratios (OR)

were estimated by logistic regression models. Results: The

frequencies of arg/his genotype in cases and in controls were

34.8% (24/69) and 33.0% (65/197), respectively (p=n.s.); the

frequencies of his/his genotypes in cases and in controls were

13.0% (9/69) and 3% (6/197), respectively (p<0.005). After

adjusting for smoking and other covariates (age, sex,

alcohol), individuals with his/his showed a 3.75-fold increased

risk of developing gastric cancer than those with arg/arg
(95% CI=1.12-12.55). Furthermore, a strong association was

found between female gender and gastric cancer risk

[OR=2.7 (95% CI= 1.48-4.9)] and alcohol consumption and

gastric cancer risk [OR=4.4 (95% CI=1.2-4.4)]. Conclusion:
Our results suggest that the SULT1A1 his/his genotype could

play a role in the development of a gastric adenocarcinoma,

but other factors (e.g.: gender, alcohol consumption) may

modulate this effect. 

396
ROLE OF INTERLEUKIN-6 IN MODULATION OF
HUMAN COLON CARCINOMA CELL GROWTH 

Wolfgang Brozek, Giovanna Bises, Thomas Girsch, Heide

S. Cross, Hans E. Kaiser and Meinrad Peterlik

Department of Pathophysiology, University of Medicine

Vienna, Waehringer Guertel 18-20, A-1090 Vienna,

Austria

Interleukin-6 (IL-6) is a pleiotropic immunomodulatory

cytokine that possibly plays a role also in

autocrine/paracrine regulation of tumor growth. Although

human colorectal cancers have been shown to produce IL-6,

a correlation between IL-6 levels and tumor progression has

not yet been established. We therefore initiated a

comparative study on mRNA expression of IL-6, of the IL-
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6 receptor (IL-6R) ·-chain, and of the IL-6R signal

transducing unit, gp130, in normal human colon mucosa, in

adenomatous polyps and in cancer tissue of different grades,

as well as in a total of five clones of primary culture COGA-

1 and COGA-13 cells, and in three established human colon

carcinoma cell lines (Caco-2/AQ, Caco-2/15 and HT-29). 

We could demonstrate that IL-6 mRNA expression in

human colorectal cancer tissue rises gradually after

transition into the neoplastic state, and is abundant in

moderately- to poorly-differentiated, viz. G2-G3,

carcinomas. Immunocytochemistry revealed cancer cells as

the prime source of IL-6 protein. 

We were also able to demonstrate mRNA expression of

IL-6 and its receptors in all investigated cell lines. We

selected COGA-1A and COGA-13 primary cells and the

Caco-2/AQ clonal cell line for studying the effect of various

agents on IL-6 mRNA and protein expression. IL-1‚ and

PDGF significantly up-regulated IL-6 expression in the

Caco-2/AQ clone, but not in the other model cell lines.

Stimulation of endogenous prostaglandin (PG) synthesis by

lipopolysaccharide A, thrombin, VEGF, bFGF had no effect

on IL-6 synthesis in either cell line, indicating the

predominant expression of a PG-insensitive IL-6 gene

variant. A stimulatory effect of rhIL-6 (0.01-100 ng/ml) on

cell proliferation was observed only in the highly-

differentiated, slowly dividing Caco-2/AQ clone. 

Our data indicate that, although IL-6 mRNA and protein

expression is particularly high in poorly-differentiated

carcinomas, stimulation of cancer cell growth by the

cytokine is likely to occur, if at all, only at early stages of

tumor progression.

397
POPULATION COLORECTAL CANCER SCREENING
PROGRAM BY FAECAL OCCULT BLOOD TEST IN
ELOUNDA

Effie G. Petinellis1, Effie S. Otapasidou1, Ioannis E.

Koutroubakis2, Ioannis A. Mouzas2 and Katerina Kabitaki1

1Community Medical Center of Elounda and
2Department of Gastroenterology, University Hospital

Heraklion, Crete, Greece

Screening for early detection of CRC using faecal occult

blood testing (FOBT) has been shown to be effective in

reducing mortality from this disease. However, the Greek

screening programs of CRC in the average risk population

are very modest. A screening program for CRC has recently

been initiated in the region of Elounda. The aim of the

present study was to describe the preliminary results of this

experience. Materials and Methods: All citizens of the region

of Elounda aged above 45 years were invited in order to

participate in the screening program for CRC and to

undergo the FOBT. A positive FOBT was followed by

further investigation of the entire colon and in some cases

of the upper GIT. Results: From November 2003 to August

2004, in 488 asymptomatic patients aged 48-84, the FOBT

was performed. In 24 cases (4.9%) a positive FOBT was

found. Eight colorectal cancers, one gastric lymphoma, one

familial adenomatous polyposis, two adenomas, six patients

with ulcerative colitis, four with peptic ulcers and two cases

with haemorroids were detected. Among detected cancer,

three patients presented with stage 0 TNM- carcinoma in
situ, four with stage II to III TNM and one patient with

stage IV TNM. Conclusion: Population screening with a

sensitive faecal occult blood test managed to achieve a high

detection rate of CRC in the region of Elounda. The

Elounda experience supports a comprehensive screening

campaign for early detection of CRC in Greece.

398
MEDULLARY THYROID CARCINOMAS: 
AUTOLOGOUS TUMOR CELL LINES FOR
DENDRITIC CELL VACCINATION 

Roswitha Pfragner1, Josef Friedl2, Anton Stift2, Bruno

Niederle2 and Michael Gnant2

1Department of Pathophysiology, Medical University of

Graz, Heinrichstrasse 31, A-8010 Graz;
2Department of Surgery, Medical University of Vienna,

Waehringer Guertel 18-20, A-1090 Vienna, Austria

Medullary thyroid carcinoma (MTC) is a calcitonin-

producing tumor of the parafollicular C-cells, accounting

for 5-10% of all thyroid tumors. MTC may occur

sporadically, in a familial form without associated

endocrinopathies or as part of multiple endocrine neoplasia

type 2A or 2B with an autosomal dominant inheritance.

The clinical varieties are associated with distinct types of

mutation in the RET proto-oncogene. To date, the only

effective treatment is the early and total surgical removal

of all neoplastic tissue. As the prognosis of patients with

advanced MTC, with unresectable or distant metastases is

poor, and chemotherapy or irradiation is of no significant

value, alternative strategies have been sought. A promising

treatment approach is based on the activation of

autologous dendritic cells (DCs). DCs are antigen-

presenting cells that are involved in the induction of

primary immune responses. We generated autologous DCs

from mononuclear peripheral blood cells after CD14-

positive selection, using granulocyte-macrophage colony-

stimulating factor (GM-CSF) and interleukin-4 (IL-4). The

immature DCs were further induced to mature by tumor

necrosis factor-alpha (TNF-·). Autologous tumor lysate

was used to pulse these DCs, and fully matured DCs were

injected into the inguinal lymph nodes of 10 patients at 4-
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week intervals. Toxicity, tumor marker profile, immune

response and clinical response were determined.

Vaccination was well tolerated and a positive

immunological response was induced in all patients. Three

patients had partial response, 1 patient showed minor

response, 2 patients had stable disease and 4 patients had

progressive disease. The therapeutic success of this

approach is sometimes critically limited by the small size of

available tumors, especially with early stages of MTC. A

promising alternative is the cultivation and enrichment of

autologous tumor cells. Preliminary results suggest that DC

therapy combined with the establishment of autologous

MTC cell lines offers the advantage of limitless availability

of tumor lysate for prolonged immunotherapy.

399
FACTOR AF2 AS A COMPLEMENTARY CANCER
THERAPY: AN OVERVIEW

T. Philipp and I. Rossion

German Cancer Society, Steinlestraße 6, 60596 Frankfurt,

Germany

Factor AF2 was detected in the 1940s by Guarneri in Rome.

Initially, the factor was a crude preparation from liver and

spleen of newborn lambs. Today it consists of a standardised

fraction of polypeptides with a molecular weight of less than

10,000 Dalton. In addition, the fraction contains

glycopeptides, glycolipids and nucleotides. Factor AF2 is

claimed to be a Biological Response Modifier (BRM). The

molecular effects of this factor, however, remain unclear.

Objectives: To write a summary about Factor AF2 for the

website of the European CAM cancer project. The

conclusions of the summary should consider as much

relevant information as possible. The identification process

should be carried out systematically to minimise bias.

Methodology: Electronic literature databases and the

Internet were searched. No handsearching of grey literature

was carried out. Biosyn, the supplier of factor AF2,

provided a number of publications. The literature about

factor AF2 covers more than fifty years from 1950 to 2002.

Most of the literature was published during the period of

the mid-1980s and the mid-1990s. Many of the publications

could not be found with a predefined search strategy in

electronic databases. The main reasons for this bias were

the publication date, the use of unexpected synonyms or

collective terms, and the publication in journals not

represented in the electronic databases. Results: Factor AF2

is recommended by the supplier for supportive cancer

therapy to reduce adverse effects of aggressive

chemotherapy and/or radiotherapy. Four randomised

controlled trials (RCT) evaluating possible supportive

effects have been published between 1987 and 2002. The

latest multicentre RCT included patients with advanced

urothelial cancer and chemotherapy treatment. In the group

that had been treated with Factor AF2, a significantly

reduced myelotoxicity was observed. Relevant conclusions

of the Factor AF2 summary are presented and the various

aspects of the methodology and strategy of the literature

search discussed. 

400
PRO-APOPTOTIC PROPERTIES OF TRICYCLICS
AND SSRIS: CLINICAL ROLE IN GLIOMA
MANAGEMENT

Geoffrey J. Pilkington

Institute of Biomedical and Biomolecular Sciences

School of Pharmacy and Biomedical Sciences

University of Portsmouth, England PO1 2DT

Malignant glioma carries a uniformly poor prognosis. The

local invasive nature of such tumours, their cellular

heterogeneity, chemo- and radio-resistance and the

presence of the blood-brain barrier are major obstacles to

their successful treatment. We have recently shown that

the tricyclic antidepressant, clomipramine and its

metabolic product, desmethyl clomipramine, trigger

apoptosis in glioma cells while leaving normal brain cells

unaffected. The mechanism of action is mediated via the

compromised tumour mitochondria where the drugs affect

complex 3 of the respiratory chain, liberating cytochrome

C and activating a caspase pathway to apoptosis. We have

also shown that this is not dependant upon p53 status. In

addition, we have examined, using MTT and SRB viability

assays, O2 electrode oxygen utilization assays and various

assays for apoptosis (gel electrophoresis, annexin V flow

cytometry, acridine orange/ethidium bromide labeling and

live cell imaging DVD analysis) a number of other

tricyclics and three selective serotonin reuptake inhibitors

(SSRIs). Citalopram and amitriptyline show a similar pro-

apoptotic effect on glioma cells but not on non-neoplastic

astrocytes. Moreover, the steroid, dexamethasone, if given

in combination with these agents has an additive effect.

There are already many reports of anecdotal cases of

patients with malignant glioma who have been treated with

clomipramine and shown clinical improvement based upon

increased survival time and tumour regression on MRI

scanning. We are currently running a clinical trial for this

drug in newly diagnosed cases of anaplastic astrocytoma

and glioblastoma multiforme at King’s College Hospital,

London and are assessing the potential for a further

multicentre trial on relapsed glioma patients post radio-

and chemo-therapy. 

This research is supported by the Samantha Dickson

Research Trust.
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CROSS-TALK BETWEEN ONCOGENIC AND
APOPTOTIC CELL SIGNALS: APPLICATIONS IN
NOVEL ANTICANCER THERAPIES

A. Pintzas1, C. Drosopoulos1, M. Roberts2, L. Andera1, S.

Moumtzi1, V. Andreolas1, A. Voulgari1, F. Psahoulia1 and

C. Mastora1

1Laboratory of Signal Mediated Gene Expression,

National Hellenic Research Foundation, 48, Vas.

Constantinou Avenue, 116 35 Athens, Greece; 
2Laboratory of Cell Signaling and Apoptosis,

Institute of Molecular Genetics, Czech Academy 

of Sciences, Videnska 1083, CZ-14220 Prague 4, 

Czech Republic

Constitutively active forms of Ras oncogene are found in a

variety of tumours (1) suggesting an important role for this

pathway in cancer. Ras activates the MEK-ERK pathway

and activated ERK1/2 translocate to the nucleus where they

phosphorylate a variety of targets (2). Our earlier studies

have associated Ras signalling events to the nucleus as well

as gene expression profile (microarray) analysis, with cell

transformation (3, 4).

Avoidance of apoptosis is one of the basic events that

occurs during carcinogenesis. Changes in the apoptotic

program and/or activation of the antiapoptotic pathways

are key events, allowing progression through the various

stages of carcinogenesis. Apo2L/TRAIL exhibits enhanced

apoptotic activity in tumor cells, but normal cells seem to

be resistant to its apoptotic effects (5). TRAIL functions

in a ligand-receptor manner, transducing the apoptotic

signal to downstream effector molecules. In order to

investigate the mechanisms of TRAIL-induced apoptosis

and the selectivity that TRAIL exhibits towards malignant

tumor cells, we used human colon cell lines, representing

the various stages of carcinogenesis from early adenoma

to carcinoma (Drosopoulos et al., submitted). The

interplay between oncogenic and apoptotic signals are

discussed.

1 Bos JL: Ras oncogenes in human cancer: a review. Cancer

Res 49: 4682-4689, 1989.

2 Plows D, Briassouli P, Owen C, Zoumpourlis V, Garrett

M and Pintzas A: Biochem J 362: 305-315, 2002. 

3 Psichari E, Balmain A, Plows D, Zoumpourlis V and

Pintzas A: J Biol Chem 277: 29490-29495, 2002. 

4 Roberts M, Vasileiou G, Stricker M, Taoufik E,

Drosopoulos K, Maercker C, Guialis A, Alexis M and

Pintzas A: Microarray analysis of the differential

transformation mediated by kirsten and harvey ras

oncogenes in human colon cells. Submitted, 2004.

5 Wajant H, Pfizenmaier K and Scheurich P: Apoptosis 7:

449-59, 2002.

402
CANCER IMMUNOLOGY AND IMMUNOTHERAPY:
ADOPTIVE IMMUNO-THERAPY APPROACHES AND
HUMAN TUMOR VACCINES

Chris D. Platsoucas, Weon-Ju Jung, Mark Heckel, John

Pappas and John Fincke

Department of Microbiology and Immunology, Temple

University School of Medicine, Philadelphia, PA 19140,

U.S.A.

The transformation process results in extensive differences in

the genome of normal and tumor cells of the same lineage.

Because of these genomic differences, human and animal

tumor cells are recognized in general as non-self by the cells of

the immune system and elicit a cellular and humoral immune

response, often resulting in the elimination of the tumor cells.

In humans the induction of the antitumor response is supported

by: (1) the development of T-cell lines and clones in vitro with

cytolytic activity and/or cytokine production restricted to

autologous tumor cells and to tumor cells expressing the same

peptide/HLA epitopes. T-cell lines derived from TIL of these

patients can be expanded in vitro, in rIL-2, by a few thousand-

fold without any additional antigenic stimulation and used for

adoptive immunotherapy; (2) the presence of antigen-driven

clonally expanded T-cells infiltrating several human tumors.

These T-cells express alpha/beta T-cell receptors (TCR). We

have demonstrated the presence of clonally expanded

gamma/delta TCR+ T-cells in tumor specimens and peripheral

blood from patients with epithelial ovarian carcinoma; (3) the

identification and molecular cloning of tumor antigens.

Peptides derived from these tumor antigens are recognized by

T cells in association with HLA.

The availability of molecularly cloned tumor antigens

permitted the development of peptide-based or

recombinant tumor vaccines. However, only few lineage-

specific tumor antigens that are expressed on all (100%) of

the tumor cells were identified (in malignant melanoma)

and obviously these are the most suitable tumor antigens for

the development of tumor vaccines. In contrast, all other

tumor antigens, in general, are expressed only by a

proportion of patients with cancer and then only by a

proportion of the tumor cells. These tumor vaccines induced

biological responses in as many as 50% of the patients, but

objective clinical responses were induced in <4% of the

patients. These results suggest that additional research

should be carried out. However, substantial problems

remain to be resolved and new approaches must be

designed before effective tumor vaccines can be developed.

These problems are caused by the exceptional ability of the

tumor cells to avoid detection and destruction by the cells

of the immune system. Several laboratories, including our

own, have identified the mechanisms involved: (1) down-
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regulation or absence of expression of HLA class I or of

costimulatory molecules on the tumor cells; (2) production

of immunosuppressive cytokines, such as IL-10 and TGF-

beta by tumor and/or normal cells; (3) production by certain

tumor cells of IL-12p40 homo-dimers; (4) down-regulation

of the expression of CD3zeta on tumor-infiltrating T-cells;

(5) down-regulation of tumor antigens and selection of

negative tumor variants; (6) expression on tumor cells of

naturally occurring altered peptide ligands; (7) induction of

T cell apoptosis by tumor cells using the Fas/Fas L pathway;

(8) immunosuppression by CD4+CD25+ cells.

Adoptive immunotherapy approaches require the growth

of large number of autologous T-cells in vitro for infusion to

the patient, replacing the need for an immune response in
vivo. Substantial progress has been made recently in this area.

These are employing appropriately activated tumor-specific

T-cells which are infused into lymphodepleted patients.

Although relatively small number of patients have been

treated, this approach appears to cause objective regressions

of large vascularized tumors in approximately 50% of the

patients. Additional studies are needed to develop effective

adoptive immunotherapy approaches and tumor vaccines. 

This work was supported in part by grant RO1 CA57884

from the National Institutes of Health and by a grant from

the Commonwealth of Pennsylvania, Health Research

Formula Fund Award, U.S.A. 
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EXERCISE-INDUCED APOPTOSIS IN RENAL
TUBULAR CELLS OF THE RAT

M. Podhorska-Okolow1, P. Dziegiel1, E. Murawska-

Cialowicz2,3, B. Krajewska1, U. Ciesielska1, Z. Jethon2 and

M. Zabel1,4 

1Department of Histology and Embryology, Medical

University, ul. Chalubinskiego 6a, 50-368 Wroclaw;
2Department of Physiology, University of Physical

Education, Wroclaw;
3Department of Hygiene, Medical University, Wroclaw;
4Department of Histology and Embryology, University of

Medical Sciences, Poznan, Poland

A number of studies have shown that acute physical exercise

is associated with induction of apoptosis is not only in

skeletal muscle but also in many distant organs. One of the

pathogenic agents responsible for the exercise-induced

damage in many tissues is generation of oxygen free radicals.

The present study aimed at examining the influence of

exercise-induced oxidative stress on the rat kidney. The

analysis was performed on kidneys of rats subjected to

treadmill running until exhaustion. Our results demonstrated

that acute exercise led to apoptotic damage of renal distal

tubular cells but not as a result of oxidative stress. 

404
PROGNOSTIC SIGNIFICANCE OF AUGMENTED
METALLOTHIONEIN (MT) EXPRESSION
CORRELATED WITH Ki-67 ANTIGEN EXPRESSION
IN SELECTED SOFT TISSUE SARCOMAS

Piotr Dziegiel1,3, Marzena Podhorska-Okolow1, Wieslawa

Salwa-Zurawska2, Jakub Zurawski2, Andrzej Wojnar3 and

Maciej Zabel1,4

1Department of Histology and Embryology, University

School of Medicine, Wroclaw, Chalubinskiego 6a, 50-368

Wroclaw;
2Department of Clinical Pathomorphology, University of

Medical Sciences, Poznan;
3Department of Pathomorphology, Lower Silesia Centre of

Oncology, Wroclaw;
4Department of Histology and Embryology, University of

Medical Sciences, Poznan, Poland

In soft tissue sarcomas, the most important prognostic

criteria include extent of malignancy (G), size of the

tumour and intensity of Ki-67 antigen expression.

Expression of metallothionein (MT) in cells of some

malignant processes of epithelial origin was found to

correlate with intensity of Ki-67 antigen expression and to

carry a possible prognostic significance. The present study

aimed at investigating the prognostic value of MT

expression and at comparing it with Ki-67 antigen

expression and G grade in selected soft tissue sarcomas.

Immunocytochemical studies were performed on paraffin

sections in 54 cases of malignant fibrous histiocytoma

(MFH), 18 cases of liposarcoma and 20 cases of synovial

sarcoma. The extent of MT and Ki-67 antigen expression

was evaluated and an attempt was made to correlate the

results with each other and with grade of the tumour.

Expression of MT was evident both in the cytoplasm and in

cell nuclei of all studied sarcomas. The most pronounced

MT expression was noted in MFH-type tumours. The

extent of Ki-67 antigen expression was similar in MFH and

liposarcoma and was the lowest in synovial sarcoma. In

MFH, liposarcoma and synovial sarcoma a pronounced

positive correlation was documented between expression of

MT and Ki-67 antigen (r=0.85; p<0.001; r=0.93,

p<0.0001; r=0.79, p<0.0001). In all types of the tumours, a

positive relation was detected between MT expression,

expression of Ki-67 and G grade of malignancy in the

tumour. Moreover, patients with higher MT expression in

studied tumours demonstrated a shorter survival. MT

expression in soft tissue tumours of MFH, liposarcoma and

synovial sarcoma type strongly correlated with intensity of

proliferation (Ki-67) and G grade and could be useful in

defining the extent of malignancy and in prognostic

appraisal of the tumours.
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GAMMA-GLUTAMYLTRANSFERASE EXPRESSION
AND CELL REDOX REGULATION DURING
CHEMICAL HEPATOCARCINOGENESIS

Alfonso Pompella, Aldo Paolicchi and Silvia Dominici

Department of Experimental Pathology B.M.I.E.,

University of Pisa, Via Roma 55, 56126 Pisa, Italy

Membrane gamma-glutamyltransferase (GGT) is constitutively

expressed in several organs and tissues. In the liver, its

expression is detectable in biliary epithelium and in occasional

periportal hepatocytes. GGT is also reexpressed in high levels

in putative preneoplastic nodules induced by chemical

carcinogens, as well as in several hepatoma cell lines and in a

number of human spontaneous malignancies and their

metastases. Since it favours the reconstitution of intracellular

GSH, GGT can be regarded as a member of the cellular

antioxidant systems; indeed, the enrichment of cells in GGT

has been shown to result in an increased resistance against

toxic and prooxidant injury. On this basis, the reexpression of

high GGT levels in preneoplastic lesions and in frank neoplasia

has been interpreted as one of the factors involved in the

resistance of transformed cells against chemical and radiant

damage, which is often encountered in tumor tissue and can

represent a major hindrance to efficient therapy. 

Recent studies have shown, however, that GGT is itself

able to play a potentially prooxidant role in selected

conditions. In fact, the GGT-mediated catabolism of GSH

also leads to the production of prooxidant species

(superoxide, H2O2, thiyl radicals), as a result of the

interaction of GSH metabolites with trace levels of transition

metal ions. GGT/GSH-mediated prooxidant reactions

produce the oxidation of SH groups in proteins of the cell

surface, as well as the S-thiolation of cellular proteins. A

GGT-dependent stimulation of lipid peroxidation was

documented histochemically in fresh rat liver sections, in

correspondence of GGT-positive hepatocytes of chemically-

induced putative preneoplastic lesions; evidence was also

provided suggesting that the phenomenon is operative in vivo
(Pompella et al., Histochem Cell Biol 1996). 

Subsequent studies showed that GGT-dependent

reactions can produce a significant stimulation of NF-Î B

nuclear translocation, as well as a stimulation of AP-1 DNA

binding. Further investigation has evidenced redox effects

on the protein-kinase/phosphatase balance and on -SH

groups of the TNF-· receptor TNFR-1, with effects on the

TNF-·-mediated apoptotic signalling. Such GGT-

dependent redox phenomena were shown capable of

affecting the proliferative/apoptotic balance of the cell (Del

Bello et al., FASEB J, 1999), and the significance of GGT

expression in chemically-induced liver preneoplastic foci is

probably in need of careful reconsideration.

Supported by AIRC (Associazione Italiana Ricerca sul

Cancro) and MIUR-FIRB funds.
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IMMUNOMODULATION AND THERMOTHERAPY

P. Pontiggia1, E. Pontiggia1, C. MacNab1, S. Barni2 and V.

Bertone2

1Center for Hyperthermia, 27010 San Genesio, Pavia;
2Department of Animal Biology, University of Pavia,

27100 Pavia, Italy

The first trial combining hyperthermia and immunotherapy

was published in 1993. Since that time, the clinical use of

this combination has been the objective of many

investigations. Macrophagic stimulation caused by heat has

been exstensively demonstrated. Hyperthermia at its

therapeutic level (41-43ÆC) exerts the stimulation of the

macrophagic system activating lysosomal exocytosis like the

stimulation obtained in the local injection of bacterial

stimulators. IL-2 and TNF are released and significantly

increase in the blood after hyperthermic treatment. At a

lower level, below 41ÆC, hyperthermia induces an activation

of such immune cells as NK and cytotoxic lymphocytes.

Also, an activation of the dendritic cells has been

postulated. By this mechanism, local and generalized

hyperthermia can induce apoptotic activity useful for long

term tumor control. In addition to the usual clinical

application of hyperthermia, in association with chemo or

radiotherapy, hyperthermia can be used in combination with

other immunotherapeutic tools, for example, natural

immunomodulators and acupuncture. 

Out of 88 consecutive patients, all in the advanced stage

of disease and with different type of tumors, 44 obtained a

long lasting stabilization of the disease. Twelve partial or

complete remissions and only 32 had a progressive

uncontrollable evolution of disease. The majority of them

enjoyed a better quality of life. Hyperthermia, in

combination with other immunostimulating therapies, can

be useful in the palliative treatment of neoplastic diseases.

407
ACTIVITY AND MECHANISM OF ACTION OF
GENISTEIN GLYCOSIDE AGAINST COLON CANCER
CELL LINES

Joanna Popiolkiewicz, Sylwia Flis, Krzysztof Polkowski,

Janusz Skierski and Aleksander P. Mazurek

National Institute of Public Health, Chelmska 30/34,

Warsaw, Poland 

Epidemiological studies have revealed that people

consuming a diet high in soy products have a lower

Abstracts of the 7th International Conference of Anticancer Research, 25-30 October 2004, Corfu, Greece

3603



incidence of certain types of cancer such as breast, prostate

and colon cancer. Genistein, a natural isoflavone present in

soybean, has received much attention over the last few years

as a potential anticancer agent, due to its wide-range effects

on a number of cellular processes. Several possible

mechanisms for the anticancer effects of genistein have

been proposed. These include topoisomerase II and

selective protein tyrosine kinase activity inhibition,

induction of differentiation and apoptosis, inhibition of

angiogenesis and proliferation. These features of genistein

prompted the synthesis of more potent derivatives. 

Preliminary studies revealed the most potent derivative to

be genistein glycoside G21. It is a lipophilic compound,

which appeared to be especially active against colon cancer

cell lines HT-29 and Colo-205, with IC50 values around 3 ÌM.

Flow cytometric studies showed that the derivative causes

the accumulation of cells in the G2-phase and mitosis, also

causing the appearance of tetraploid cells. Such alterations

in cell cycle progression induced apoptosis. Western blot

analysis demonstrated that both caspase-3 and caspase-8 are

activated. We also conducted studies evaluating the

interactions between genistein glycoside G21 and drugs

currently used in colon cancer therapy, namely 5-

fluorouracil, oxaliplatin and mitomycin. Synergy with

oxaliplatin and mitomycin, and an additive effect with 5-

fluorouracil were observed when they were administered

after the derivative. 

Our studies showed that genistein glycoside G21 is a

potent cytotoxic agent. This compound has been chosen as a

leading structure for the further optimization and synthesis

of more potent genistein derivatives.

408
WATER SOLUBLE GENISTEIN DERIVATIVE –
PROSPECTS FOR USE IN ANTICANCER THERAPY

J. Popiolkiewicz1, K. Polkowski1, J.S. Skierski1, W. Pucko2,

O. Zegrodzka-Stendel2, G. Grynkiewicz2 and A.P.

Mazurek1

1National Institute of Public Health, Chelmska 30/34,

Warsaw; 2Pharmaceutical Institute, Rydygiera 8, Warsaw,

Poland

Intravenous drug delivery is common in anticancer therapy.

It enables rapid and efficient administration of the drug.

However, it requires water solubility of the administered

agent. Genistein is the isoflavone contained in soybeans that

has attracted much interest in recent years as a potential

anticancer agent, but it is almost insoluble in water. It has

been found to exert pleiotropic cellular actions including

anticarciongenic, antioxidant and antiangiogenic effects.

Moreover, it potently inhibits cell proliferation and is able

to induce differentiation or apoptosis. One of the most

important advantages of genistein is its low toxicity in

comparison with currently used chemotherapeutics. 

To utilize the anticancer potential of genistein in therapy,

we synthesized a water soluble derivative, an ester which is

biodegradable to the parent compound in the blood. In in
vitro studies, we compared the activity of the new derivative

with genistein against several cancer cell lines. This

confirmed that the derivative acts comparably or even

slightly better than the parent compound. We also

performed cell cycle studies, which revealed that both

substances accumulate cells in G2M-phase. Flow cytometric

analysis demonstrated that they equally increase the p21

protein level and decrease Bcl-2 protein in H460 cells (non-

small cell lug cancer cells).

To evaluate the prospective use of this new, water-soluble

genistein derivative in anticancer therapy, we conducted

studies assessing its interactions with chemotherapeutics

currently used in the treatment of non-small cell lung

cancer. We found that this compound shows synergism with

cisplatin but in a sequence-dependent manner when the

administration of cisplatin was followed by genistein or its

derivative. Moreover, a schedule-independent additive or

slightly synergistic effect was observed when tested

compounds were combined with mitomycin or etoposide.

Considering the low toxicity of genistein even additive

effects could give a favorable outcome by reducing the toxic

effects of the therapy but achieving the same results. 

409
THE PATTERN OF EXPRESSION OF BCL-2 FAMILY
GENES IN ENDOMETRIAL CARCINOMA

O. Porichi1, M. Nikolaidou1, A. Tserkezoglou1, I.

Chatonidis1, M. Margaroni1, O. Tsitsiloni2, L. Margaritis2,

G. Magiakos1 and E. Panotopoulou1

1Anticancer-Oncologic Hospital of Athens"Saint Savvas",

Alexandras Avenue 171, 11522 Athens;
2University of Athens, Department of Biology,

Panepistimioupoli Zografou 15701, Athens, Greece

Apoptosis is one of the main factors in controlling both

benign and malignant cell populations. Bcl-2 is known to

block apoptosis and may act as an oncogene but its action

in endometrial carcinoma is also dependent on other

members of the bcl-2 family such as bax, bag, bad and bim

genes. The aim of this investigation was to study the relation

and the differential expression of these genes in women with

hyperplasia and endometrial cancer. In a total of 40 biopses,

10 out of 40 were normal cases, 20 out of 40 were benign

neoplasias and 10 out of 40 were adenocarcinomas. All of

them were analyzed by RT-PCR and multiplex-PCR. In the

10 cases of normal endometrium, bcl-2 was expressed in

25%, bag in 75%, bad in 12.5%, bax in none, bim in 12.5%,
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while no cases were found negative for any of these genes.

In the 20 cases of benign neoplasias, bcl-2 was found in

16.5%, bag in 58%, bad in 4.2%, bax in 33%, bim in 16.5%,

while in the 16.5% of the cases no expression of these genes

was detected. In the 10 cases of adenocarcinomas, bcl-2 was

expressed in 33%, bag in 50%, bad in none, bax in 50%, bim

in none, while in 33% of the cases no expression of these

genes was detected. Further studies on the bcl-2 family

genes in endometrial carcinoma are required to provide

statistically significant results.

410
INCREASED INOSITOL 1,4,5-TRISPHOSPHATE (IP3)
CONCENTRATION IN HUMAN BREAST AND
OVARIAN CANCER CELLS; DOWN-REGULATION BY
BIOFLAVONES 

N. Prajda1, E. Oláh2, M. Abonyi3 and Z. Sulyok2

1Biochemical Research Laboratory of MEDITEST Ltd.,

Budapest;
2National Institute of Oncology, Budapest, 3 Semmelweis

University School of Medicine, Budapest, Hungary

The purpose of this study was to clarify the behaviour and

regulation of signal transduction activity in breast and

ovarian cancer, since this mechanism plays a crucial role in

cell proliferation and differentiation. Signal transduction

activity was characterised by measuring the steady state level

of inositol 1,4,5-trisphosphate (IP3) and the activities of

phosphatidylinositol 4-kinase (PI kinase) and

phosphatidylinositol 4-phosphate kinase (PIP kinase), the

first two enzymes in de novo IP3 biosynthesis. We aimed to

elucidate: i) the capacity of signal transduction characteristic

of experimental and human primary breast and ovarian

carcinoma compared to the normal control, ii) how the

activity of signal transduction could be influenced by the

plant-derived flavonoids: quercetin (Q) and genistein (G).

Examinations were carried out in MDA-MB human breast

carcinoma cell line and xenograft and in OVCAR-5 human

ovarian carcinoma cell culture. Surgical tissue samples were

obtained from patients suffering from mammary (55

patients) and ovarian (24 patients) epithelial carcinoma.

Results: In various cancer cells, the concentration of IP3

significantly increased 2 to 9-fold as compared to the control

values, indicating a stepped-up capacity for signal

transduction. This elevated potential was due to the up-

regulation of biosynthetic enzymes PI and PIP kinase that

increased 5 to 95-fold and 2 to 15-fold over those of control

values. The pattern found in experimental models of breast

and ovarian carcinoma apply to human tumors as well, thus

providing a useful model system for chemotherapy. We

elucidated that Q and G were antiproliferative in MDA-MB

and OVCAR-5 carcinoma cell lines. The mechanism of this

action was due, in part at least, to a dose- and time-

dependent reduction of IP3 production. Our further data

showed that Q and G together were synergistic in killing

human carcinoma cells and in reducing signal transduction

activity, because Q and G arrest the cell cycle of separate

phases and attack different enzymes (Q: PI kinase, G: PIP

kinase) of IP3 biosynthesis. 

411
ANTIANGIOGENIC PROPERTIES OF FIBSTATIN, AN
EXTRACELLULAR FGF-2-BINDING POLYPEPTIDE

Carine Bossard, Loic Van den Berghe, Henrik Laurell,

Caroline Castano, Anne-Catherine and Hervé Prats

INSERM U589, C.H.U. Rangueil, 31403 Toulouse Cedex

04, France

By using the two-hydrid system with FGF-2 (basic

Fibroblast Growth Factor), we isolated and characterized an

endogenous 29 kDa human basement membrane-derived

inhibitor of angiogenesis and tumor growth, which we

termed Fibstatin. Fibstatin, a fragment containing the type

III domains 12-14 of Fibronectin, was produced as a

recombinant protein and was shown to inhibit the

proliferation, migration and differentiation of endothelial

cells in vitro. The anti-angiogenic activity of Fibstatin was

confirmed in a Matrigel angiogenesis assay in vivo.

Moreover, electrotransfer of the Fibstatin gene into muscle

tissue resulted in reduced B16F10 tumor growth. Taken

together, these results suggested that Fibstatin could act as

a powerful molecule for anti-angiogenic therapy.

412
SURGICAL THERAPY FOR ADVANCED DISEASE

D. Prezioso, R. Galasso and M. Di Martino

Clinica Urologica, Università di Napoli "Federico II", Via

Pansini, 5 80131 Napoli, Italia

During recent years, many papers have suggested that the

likelihood of finding organ-confined untreated PCa by

pathological examination at the time of radical prostatectomy

(RA) is only 50% in patients with clinically organ-confined

disease. In addition, tumour is present at the resection margin

in approximately 10% to 20% of clinical T1 cases, 10% to 30%

of clinical T2a cases, and 30% to 60% of clinical T2b cases.

Patients with positive margins have a greater probability of

local and distant recurrence than those with negative margins

more than capsular penetration. The issue of clinical

"understaging" and of resection limit positivity have led to the

development of novel management practices, including

"neoadjuvant" hormonal therapy (NHT). The hypothesis

surrounding the use of hormonal therapy prior to RP
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("neoadjuvant") suggests that systemic hormonal therapy may

not be able to "downstage" the primary tumour, but to decrease

the positive margin rate, to kill sufficient cells such that the

tumour has regressed completely, or involuted into the gland.

NHT has been used to pre-treat patients who are to undergo

prostatectomy, with recently published results (Prezioso D et
al. Urol Int 2004), though they are still controversial. NHT

periprostatic fibrosis, obscuring normal tissue planes, and

shrinks the gland, with some problems related to the final

Gleason score. Some studies support immediate postoperative

androgen ablation in patients with lymph node metastases or

seminal invasion. Pending the outcome of appropriate clinical

trials, there is little rationale for treating microscopic

extracapsular extension with adjuvant therapy routinely, as

71% remain free of progression with surgery alone. Adjuvant

therapy (in patient with an undetectable PSA level) seems

most appropriate for patients with positive margins in the

absence of seminal vescicle invasion or lymph node metastases,

since cancer cells may have been left within the surgical field.

The major advantages of radical prostatectomy are the

confidence in long-term cure, the ease of detecting and treating

the recurrence, low morbidity with modern surgical techniques

and the possibility of treating post-operative incontinence or

erectile dysfunction. The disadvantages are acute morbidity,

rare mortality, temporary or permanent urinary and sexual

dysfunction and the time lost from work. The retropubic

approach is now the most commonly used technique. It has

several advantages over the perineal approach: a pelvic

lymphadenectomy can be performed through the same incision,

the anatomy is more familiar to urologic surgeons and wide

exposure allows more consistent preservation of neurovascular

bundles and minimizes the incidence of positive surgical

margins. The perioperative morbidity of these two approaches

is similar and the hospitalization is only marginally longer for

RRP (Eastham JA et al., Campbell’s Urology 1998). The

authors present the most recent data, underlining the great

importance of prognostic factors for the surgical indication.

413
ORIGIN, DISTRIBUTION AND METABOLISM OF
EXOGENOUS INSP6

F. Grases1, R. Prieto1, A. Costa-Bauza1, B. Simonet1 and I.

Vucenik2

1Laboratory of Renal Lithiasis Research, University

Institute of Health Sciences (IUNICS), University of

Balearic Islands, Spain;
2Department of Medical and Research Technology,

University of Maryland School of Medicine, Baltimore,

MD 21201, U.S.A.

InsP6 was found in highest amounts in vegetable seeds,

particularly in cereals and legumes in concentrations

ranging from 0.4-6.4%. During recent decades, it has been

shown that InsP6 is also widely distributed in the organism

at substantial levels. We have previously reported the

presence of InsP6 in urine. The objective of this work was

to obtain information on the distribution of different

inositol phosphates in mammalian organism and fluids and

in different cell cultures as a function of exogenous InsP6.

Materials and Methods: Female Wistar rats were

acclimatized and assigned to two groups. The diets used

were AIN-76A, a purified diet in which phytate is absent,

and the same diet modified with 1% InsP6. Each group was

fed one of the two different diets for 12 weeks. At the end

of the experiment, 24-h urine was collected and the next day

the animals were anesthetized, sacrificed and kidneys, brain,

bone (femur) and blood were removed. Each sample was

treated to obtain a final solution to be analyzed. Two cell

lines, the human breast cancer cell line, MDA-MB 231 and

the human leukaemia cell line, K562, were used. Cells were

grown in RPMI 1640 medium. Cells were plated in 150-mm2

tissue culture plates, treated with 0 and 1.8 mM InsP6 for 60

min. After treatment, cells were washed, collected and

pelleted. The pellet was stored until analysis. For analysis

the pellet was diluted, homogenised and treated. The final

solution was taken to carry out the InsPs analysis. The

determination of InsP3, InsP4, InsP5 and InsP6 levels in

organs, cells and biological fluids is based on the separation

of different inositol phosphate using a HPLC system, and

posterior analysis, after enzymatic hydrolysis, of total myo-

inositol present in the collected fractions by gas

chromatography as silylated compounds. Results and
Conclusion: InsP6 organ and fluids levels depend on the

dietary intake. InsP6 levels were very low in all the studied

organs and biological fluids in rats fed with an AIN-76A

diet when compared with rats treated with the same diet

+1% InsP6. InsP5 levels were also affected by the oral

intake of InsP6. Thus, InsP5 levels, in rats fed with a diet

without InsP6, are around 50% less than in rats fed with 1%

InsP6 diet. InsP4 levels were only slightly affected by the

presence or absence of InsP6 in the diet. InsP3 levels were

not affected in plasma and brain with the presence or

absence of InsP6 in the diet. In the cell lines, the treatment

with extracellular InsP6 increased the intracellular InsP3

levels but did not modify the InsP6 levels. The intracellular

levels of InsP3 in cells lines were found to be similar to the

tissue contents of InsP3. These data, taken together with a

previous report, suggest that the increase in tissue levels of

InsP6 is due to the increase of the extracellular (plasma and

interstitial fluid) InsP6. These results demonstrated that the

endogenous synthesis of InsP6 is not important and the

majority of InsP6 present in the organism has a dietary

origin. Hence, they indicate that not only is the endogenous

synthesis of InsP5 in rat possible, but the formation of InsP5

by enzymatic dephosphorylation of InsP6 can also take
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place. We believe it is reasonable to hypothesise that InsP6

may also be an InsP5 precursor. Hence, considering that

several InsP4 and InsP3 could have cellular functions as

secondary messengers, the cell must control the InsP4 and

InsP3 levels and this could be achieved by endogenous

synthesis. Moreover, considering, as can be deduced from

the results obtained here, that InsP6 levels found in organs

and biological fluids consuming a normal diet were notably

higher than InsP3, InsP4 and InsP5 levels, the capacity to

prevent pathological calcifications observed in vivo when

InsP6 was administered orally must be attributed to InsP6

and not to the other inositol phosphates.

414
CRYOABLATION OF COLORECTAL METASTASES
IN THE LIVER AFTER PRIOR
CHEMOEMBOLIZATION OF THE LIVER

G.G. Prokhorov, V.M. Zhirnovoy, D.G. Prokhorov and

A.I. Buinyakova

Central Research Institute of Radiology and Radiation

Therapy Hospital of Russian Academy of Sciences,

Moscow, Russia

The treatment of liver metastases appearing after surgical

removal of a primary colorectal tumor has limited prospects.

The results of embolization of the hepatic artery and

cryoablation of the isolated metastases are promising. 

In the Central Research Institute of Radiology and

Radiation Therapy and in the St.-Petersburg Clinical

Hospital of RAS during 1999-2004, 32 patients with

metastatic colorectal cancer were treated. 

In a first group of patients we performed cryoablation of

the metastases without any neoadjuvant treatment using the

standard technique (cryounit Candela Cryotech LCS 3000).

We used five shaft cryoprobes 3.8 mm, 10 mm in diameter,

and also a flat contact probe 40 mm in diameter. Depending

on the size of a tumor, two up to 14 cycles of freezing-

thawing were carried out. Operations were performed under

ultrasound and temperature control. In a second group of

patients we carried out embolization of the hepatic artery

with the lipiodol, doxorubicin or eloxatin, during

angiography with the addition of a mechanical component.

The patients of a third group, one month after

chemoembolization of the liver, underwent cryoablation of

the metastases. The features of the operations included

increased vascularity of the omentum minus, reduced

mechanical durability of liver structure, high frequency of

occurrence of "ice splittings" in the parenchyma with

intensive bleeding during thawing. The control group

included patients with a similar initial condition and similar

anamnesis. These patients had refused the offered active

treatment for various reasons and underwent systemic

chemotherapy with 5-FU. All patients were monitored with

common clinical tests and ultrasound examination or CT

(MRI). The results showed that the combined treatment

was beneficial for the patients. The blood levels of ALT and

AST after chemoembolization with subsequent cryoablation

appeared to be higher than in isolated cryoablation,

however there were no negative clinical signs. The

biochemical parameters were usually normalized within one

month after operation in all groups of patients.

The life expectancy of the not operated patients on

average was 6 months, after chemoembolization of the liver

10 months, and after the combined treatment exceeded one

year. These preliminary results of cryoablation in colorectal

liver metastases are promising.

415
MODULATION OF DRUG-INDUCED APOPTOSIS IN
BREAST CANCER CELL LINES

Liliana Puiu1, Mariana Claudia Constantin2, Mihaela

Daniela Simioana2, Dan Hotnog2, Carmen Cristina

Diaconu2 and Lorelei Irina Brasoveanu2

1Institute of Oncology "Prof. Dr. Alex. Trestioreanu",

Bucharest;
2Center of Immunology, Bucharest, Romania

Development of multidrug resistance (MDR) is one of the

most important limitations of chemotherapy in breast

cancer. Presence of MDR phenotype is often associated

with increased expression of P-glycoprotein (P-gp), a cell-

surface molecule encoded by mdr1 gene. Functional P-gp

actively transports cytotoxic drugs out of cells, thereby

reducing the intracellular drug accumulation. Recently, it

has been demonstrated that P-gp also confers resistance to

apoptosis induced by chemotherapeutic agents, anti-Fas-

antibodies, TNF-· and UV irradiation. Moreover, it has

been reported that inhibitory agents (Verapamil,

Valspodar) or anti-P-gp monoclonal antibodies could

increase drug toxicity and restore drug-induced apoptosis in

resistant cell lines.

Therefore, we studied the ability of Tamoxifen (TAM)

and Megestrol-acetate (MEG) as compared with Verapamil

(VER) to increase cell chemosensitivity to anticancer drugs

(Doxorubicin and Paclitaxel) and restore drug-induced

apoptosis. Experiments were performed on a human breast

adenocarcinoma cell line sensitive to doxorubicin (MCF-7)

and Doxorubicin-resistant MCF-7 cells (MCF-7/Adr) which

also exhibit cross-resistance to Paclitaxel. Sensitivity of

tumor cells to chemotherapeutic agents was evaluated by

measuring cytotoxicity levels induced by treatment. The

inhibitory activity of TAM, MEG and VER was determined

by measuring calcein intracellular accumulation. In addition,

we analysed by flow-cytometry the influence of anticancer
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drugs used alone or associated with P-gp inhibitory agents

on antigenic expression of P-gp, Bcl-2, p53, Ki-67, Fas,

correlated with the modification of apoptosis and cell cycle

phases.

Our results showed that VER enhanced the blocking

activity of Doxorubicin and Paclitaxel on the cell cycle, that

might be partially responsible for the restoration of drug

sensitivity induced-apoptosis in resistant cells. Although

TAM and MEG partially restored drug sensitivity and

increased calcein accumulation in MCF-7/ADR cells, both

P-gp inhibitory agents interfered with the cell killing activity

of the anticancer drugs by preventing the tumor cells from

entering into G2-M-phase of the cell cycle. 

416
CRYO-RADIOTHERAPY OF LOCALLY-ADVANCED
FORMS OF SKIN CANCER OF THE HEAD

I.N. Pustynskiy, V. Lubaev, S. Tkachev, A. Paches, A.

Iagubov, T. Ptuha, G. Bagutova, S. Slanina and T.

Tabolinovskaya

Head and Neck Department, Russian Cancer Research

Center, 24 Kashirskoye shosse, 115478 Moscow, Russia

Purpose: To improve the results of treatment of locally-

advanced forms of skin cancer of the head and to evaluate

the safety and efficiency of cryo-radiotherapy treatment.

Materials and Methods: Since 1988, 52 pts with locally-

advanced forms (T3-T4 and recurrent tumors) of basal cell

carcinoma (37) and squamous cell carcinoma (15) of the

skin of the head were treated with cryo-radiotherapy. In

most cases (47) tumors were located on the face. The

method of treatment included local freezing of the tumor.

A steam of liquid nitrogen was used to achieve

temperatures around -5ÆC near the margins of the tumor.

Local or regional anaesthesia was not usually required

because the method was not associated with pain. This

procedure was performed every day (5 days a week) a few

minutes before radiotherapy. The total dose of irradiation

was 60-65 Gy. Results: Follow-up was 1-10 years. 47

(90,4%) patients had their tumors cured after cryo-

radiotherapy without being surgically operated on. When

complete regression of the tumor was not achieved by

cryo-radiotherapy, surgical operation was performed.

Recurrence of disease was detected in 3 cases. No serious

complications were noted during and after cryo-

radiotherapy. All pts with complete regression of the

tumor after cryo-radiotherapy have good aesthetic and

functional results. Conclusion: The method of cryo-

radiotherapy allows a complete regression of advanced

forms of basal cell carcinoma and squamous cell carcinoma

of the head and save local tissue with good aesthetic and

functional results. 

417
SURVIVAL OF THE CULTURED HUMAN TUMOR
CELLS EXPOSED TO CRYO-RADIATION TREATMENT

S.V. Slanina1,2, G.A. Bazhutova1, I.N. Pustynskiy1, V.L.

Lubaev1 and A.S. Yagubov1

1Russian Cancer Research Centre, Russian Academy of

Medical Sciences, 24 Kashirskoye shosse, Moscow, 115478;
2Moscow Scientific and Industrial Association "Radon",

2/14, 7th Rostovsky lane, Moscow, 119121, Russia

Cryo-radiotherapy is an effective method for the treatment of

skin cancers of the head. This study was conducted in order to

evaluate the influence of cryo-radiation treatment on viability

of tumor cells in vitro. HeLa cells were subjected to sublethal

freezing temperature (-15ÆC), thawed at 37ÆC for 30 min and

Á-irradiated with 5 Gy. Using clonogenic assay, we compared

the surviving fraction of HeLa cells after cryo-radiation

treatment, cryo- treatment and Á-irradiation exposure with that

of intact cells. It was revealed that cryo-radiation treatment

decreased the fraction of clonogenic cells to 3.9±0.5 %

compared to intact cells. This value was 14 times lower than

survival after cryo-treatment and 2.5 lower than survival of

irradiated cells. Additionally, a kinetic analysis of cell viability

was carried out using trypan blue dye exclusion. Both cryo-

radiation combination treatment and cryo-treatment alone

reduced HeLa cell viability to approximately 60-70%. In

contrast, the irradiated cells were not significantly different in

their viability from the intact cells. It was observed that, after

freezing, most of the lethally injured cells died during the first

1-2 h post-freeze-thaw, then the fraction of viable cells

increased slightly. We examined the survival of cells 3-4 h after

exposure to different modes of treatment. In these

experiments, the surviving fraction of HeLa cells after cryo-

radiation treatment was 6.0±0.8%, but still significantly lower

than that of irradiated cells. The data obtained demonstrated

that the cryo-radiation combination treatment resulted in an

enhanced loss of viability of cultured tumor cells compared to

that for either treatment alone.

418
ANTIPROLIFERATIVE EFFECTS ON
ENVIRONMENTAL TUMOR-MODEL

Márta Gálfi1, Marianna Radács1, György Nagyéri1,

Zsuzsanna Valkusz2, József Molnár3, Anna Juhász4,

Noboru Motohashi6 and András Petri5

1Environmental Sciences Team, Department of Biology,

Juhász Gyula Teacher Training Faculty; 2Department of

Endocrinology, 3Institute of Microbiology, 4Department of

Psychiatry and 5Department of Surgery, Faculty of

Medicine, University of Szeged, Hungary; 6Meiji

Pharmaceutical University, Kiyose-shi, Tokyo, Japan
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The possible role of extremely low frequency environmental

electromagnetic fields in cancer development is a long-

debated issue. Data collected from statistical studies result

in contradictory conclusions. The aim of this study was to

induce tumor -with chemical agent (ClB: chlorobenzene)

and/or physical effect (electro-magnetic field) -; and to

investigate the antiproliferative effects of prospective

antitumor (crocine; retinoic acid) agents. We used 150 g

male Wistar rats of the same lineage. Following an

enzymatic digestion (Trypsin, Collagenase, DNase I and II,

Dispase) and mechanical dissociation of the tissues, we

generated monolayer hepatocyte, adenohypophysis, and

neurohypophysis cell cultures. The cultures were kept in a

CO2 incubator at 37ÆC, in cell-specific media, until the

appearance of confluent monolayers. The untreated cultures

were used as the control group. Tumor-induction was

examined in the presence of hexachlorobenzene:

trichlorobenzene (1:1) (0.3 Ìg/ml) and intermittent

electromagnetic fields (IEMF) (50 ÌT; 100 Hz). The

antitumor effects were investigated by treating the cells with

agents (crocine /100 Ìg/ml/, which was extracted from

Crocus variegata, and retinoic acid 25 ÌM). After the

treatment, the markers of cell proliferation, (protein

content and DNA synthesis) were measured. Results

showed that the additive effects (ClB+IEMF) induced

changes in cell proliferating-cascade on the hepatocytes, the

adeno- and the neurohypophysis cells. In this model, neither

ClB nor magnetic fields alone elicited such augmentation of

malignant transformation. Apparently, while IEMF alone

did not induce malignant transformation, it was effective in

promoting the ClB-induced process for tumor induction.

However, the effects of the anticancer mixture significantly

reduced the malignant transformation in all cell types. The

antiproliferating effect of the mixed agents -crocine and

retinoic acid - were significant on all tumor-cell types used.

This work was supported by: ETT 270/2003; ETT 61/2000

419
SQUAMOUS CELL CARCINOMA: TRANSPORTERS
EXPRESSION
G. Parthymos1, M. Rallis1, M. Kyriazi2, D. Yova2, A. Lima3

and G. Papaioannou1

1University of Athens, School of Pharmacy, 15771

Zografou;
2National Technical University of Athens, School of

Electrical Engeneering and Computing, 15774 Zografou;
3University Hospital A. Syggros, Laboratory of

Histopathology, Athens, Greece

The role of MDR and MRP transporters associated with

multi-drug resistance and the role of glucose transporter

GLUT are not fully understood and have not been

investigated in squamous cell carcinoma of the skin. In this

study, squamous cell carcinoma was induced in hairless mice

with initial dimethylbenzanthracene treatment followed by

ultraviolet light. The expression of MDR, MRP and GLUT

was studied immunohistochemically in cancer and normal

tissues. All these transporters were expressed in all skin

tissues tested, however, expression was higher in the tumor

and adjacent areas than in distant tissue areas.

420
INTERLEUKIN-2 AND 13-CIS RETINOIC ACID
PREVENT ANGIOGENIC SWITCH IN PATIENTS
RESPONSIVE TO CHEMOTHERAPY

F. Recchia1,2, A. Cesta1, G. Saggio1, G. Candeloro1, P.

Alesse3, R. Gallo3 and S. Rea2,4

1Oncology Division, Civilian Hospital, Avezzano; 2"Carlo

Ferri" Foundation, Monterotondo, Roma; 3General

Pathology and 4Surgical Oncology, University of L’Aquila,

Italy

Patients with advanced solid tumors, completing surgical

and cytotoxic treatment, have high levels of vascular

endothelial growth factor (VEGF) and an impaired immune

function that may facilitate tumor relapse. In a phase 1B

study, we showed that low-dose interleukin-2 (IL-2) and 13-

cis retinoic acid (RA) could significantly improve the

immune function (lymphocyte and NK number,

CD4+/CD8+ ratio), with a negligible toxicity profile, in a

cohort of patients with advanced tumors treated with

surgery and chemotherapy (Clin Cancer Res 7: 1251-1257,

2001).With the objective of verifying the role of RA in this

drug combination, patients with histologically proven

metastatic tumors, after successful surgery and

chemotherapy, showing a response or disease stabilization,

were enrolled in this phase II randomized study. Patients
and Methods: Fifty-six patients were randomized to self-

administered subcutaneous IL-2, 1.8 X 106 IU for 5

days/week for 2 consecutive cycles of 3 weeks, with a 1-week

rest, (arm A), while 56 patients were randomized to the

same therapy plus oral RA, 0.5 mg/Kg administered with

the same schedule (arm B). Therapy was continued, after 1

year, with intermittent schedules for up to 5 years, according

to the immune competence and to the value of VEGF.

Follow-up was performed every 2 months, with VEGF,

number of lymphocytes and NK, CD4/CD8 ratio, tumor

markers and, every 4 months, assessment of response by CT

scan or RMN. Patients were homogeneous in both arms for

age, performance status, type of disease, amount of previous

chemotherapy received and baseline values of all

parameters. Results: After a median follow-up of 42 months,

all patients were evaluable, according to the intention-to-

treat principle. Even if all immunological parameters,

known to be prognostically significant, improved in both
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arms with respect to baseline values, the improvement

reached a higher statistical significance in arm B. The

reduction of VEGF was significant only in arm B. No WHO

grade 3 or 4 toxicity was observed, while grade 2 cutaneous

toxicity and fever occurred in 20% and 13% of patients,

respectively. Mild hypothyroidism occurred in 6 patients and

grade 2 triglyceride elevation was observed in 16 patients.

Time to progression was 12.3 and 30.7 months in arm A and

B respectively, while median overall survival has not been

reached yet in either arm. Conclusion: These data show that

IL-2 and RA is more effective than IL-2 alone in improving

all immunological parameters, known to be prognostically

relevant, giving a better clinical outcome, including a

decrease in VEGF. A phase III randomized trial, stratified

for type of tumor, has been started.

421
CYTOTOXICITY OF BIOREDUCTIVE DRUGS
DERIVED FROM 5-FLUOROURACIL

Aisling Redmond1, Ian Gray2, Kieran Nolan1 and Susan

McDonnell1

1School of Biotechnology and 2School of Chemical

Sciences and National Institute for Cellular Biotechnology,

Dublin City University, Glasnevin Dublin 9, Ireland

5-Fluorouracil (5-FU) and its deoxynucleoside, 5-

Fluorouridine (5-FUrd), are used extensively in the

treatment of a wide range of solid tumours, including

colorectal, breast and gastric cancers. Bioreductive drugs

are selective in their toxicity towards tumour cells, as

delivery is in a pro-drug form which is reduced to an active

drug under hypoxic conditions. This form of therapy

overcomes resistance of hypoxic cells to chemotherapy and

radiotherapy and is being investigated for combination

therapies with current treatments.

Fourteen derivatives of 5-FU and 5-FUrd were

synthesized and cytotoxicity tests carried out using the

SW480, a human colon cancer cell line and 4T1, a murine

mammary cancer cell line. The cell lines were cultured under

standard conditions, allowed to attached overnight in 96-well

plates and then treated for three and five days to determine

the IC50 values (inhibitory concentration that killed 50% of

the cells). The most toxic compounds were the derivatives of

5-FU, specifically the ester derivatives with IC50 values

ranging from 0.3817 ÌM to >333 Ìª for three-day treatment

in the SW480 cell line and 0.229 ÌM to >332 ÌM for five-

day treatment. The IC50 values were lower for the 4T1 cell

line, ranging from 0.0191 ÌM to > 332 ÌM for three-day

treatment and 0.0132 ÌM to 150 Ìª for five-day treatment.

Of the compounds tested, five were pro-drugs requiring

reductive conditions for activation. Two of these derivatives

(IG13 and IG14) were not cytotoxic under normoxic

conditions. Cells were cultured under hypoxic conditions (2%

O2) for 24, 48 and 72 h to determine sensitivity to hypoxia

treatment. IG13 and IG14 were incubated with the SW480

Cells for 72 h and showed a significant increase in cytotocixity

under hypoxic conditions, indicating activation by endogenous

one-electron reductases. The efficiency of this activation will

be analysed by mass spectroscopy. We are currently evaluating

the activation of these compounds in vitro using a bacterial

nitroreductase. Based on these results we plan to transfect the

gene for this enzyme into the cells for possible use in Gene-

Directed Enzyme Pro-drug Therapy (GDEPT).

422
THE PUTATIVE TUMOR SUPPRESSOR DMBT1
CONFERS MUCOSAL PROTECTION IN VIVO AND
INHIBITS BACTERIAL INFECTION IN VITRO

Marcus Renner1*, Gaby Bergmann1*, Inge Krebs1*, Stefan

Lyer1, Caroline End1,2, Christian Sina4, Philip Rosenstiel4,

Claudia Reinhard5, Tobias Stöger5, Holger Schulz5, Olga

Freidekind1, Frank Hilberg6, Burkhard Helmke3, Nikolaus

Gassler3, Frank Autschbach3, Petra Kioschis2, Mathias

Haffner2, Stefan Schreiber4, Annemarie Poustka1 and Jan

Mollenhauer1

1Division of Molecular Genome Analysis, Deutsches

Krebsforschungszentrum, Im Neuenheimer Feld 280,

69120 Heidelberg; 2Institute of Molecular Biology and

Cell Culture Technology, University of Applied Sciences

Mannheim, Windeckstrasse 98, 68163 Mannheim;
3Pathological Institute, University of Heidelberg, Im

Neuenheimer Feld 220/221, 69120 Heidelberg; 4First

Department of Medicine, University Hospital Schleswig-

Holstein, Schittenhelmstr. 12, 24105 Kiel; 5Institute for

Inhalation Biology, National Center for Environment and
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Pharmacology, Boehringer Ingelheim Austria, R & D

Vienna, Dr. Boehringergasse 5-11, A-1121 Vienna, Austria

(*The authors contributed equally to the work)

Deleted in Malignant Brain Tumors 1 (DMBT1) is a secreted

scavenger receptor cysteine-rich (SRCR) protein proposed to

act as tumor suppressor. In squamous epithelia, interference

of its function in triggering epithelial differentiation as

extracellular matrix (ECM) protein is considered to be a

major mechanism underlying its role in tumor suppression.

By other mucosal epithelia, however, DMBT1 is not secreted

to the ECM but to the lumen. Moreover, DMBT1 secretion

was shown to be up-regulated by carcinogen treatment in vivo
and recent studies suggested that DMBT1 binds and

aggregates various bacteria, such as Escherichia coli and

Helicobacter pylori, via its SRCR domains. We generated and

analyzed DMBT1-/- mice in order to explore its functions in
vivo. While its functions as ECM protein are not conserved
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in mice, DMBT1-/- mice display impaired mucosal protection

against dextran sulfate sodium (DSS) and carbon black

particles, which may cause cancer via induction of epithelial

damage and inflammation. We further show that DMBT1 is

strongly up-regulated in human inflammatory bowel disease

and that DMBT1 inhibits bacterial infection in vitro. Taken

together, these data demonstrate that the putative tumor

suppressor DMBT1 has a function in mucosal protection and

define a role for DMBT1 in chronic inflammation associated

with inflammatory bowel disease.

423
GENOMICS IN MOLECULAR PATHOLOGY

Thomas Ried, B. Michael Ghadimi, Marian Grade,

Kathrin Sommerfeld, Winfried Steinberg, Jens

Habermann, Gert Auer and Kerstin Heselmeyer-Haddad

Genetics Branch, Center for Cancer Research, National

Cancer Institute, NIH, Bethesda, MD 20892, U.S.A.

Genetic instability is a hallmark of cancer cells, and the

resulting chromosomal aberrations and gene mutations are key

events in the initiation and progression of cancer and can be

detected in virtually all tumors. This has been firmly established

by the complementary analysis of solid tumor genomes using

spectral karyotyping (SKY) and comparative genomic

hybridization (CGH). For instance, invasive cervical carcinomas

almost invariably carry extra copies of chromosome 3q. To

visualize genomic alterations in diagnostics samples, we have

developed multicolor fluorescent probe sets that allow for the

detection of gene amplification and chromosomal imbalances

that are specific for cervical carcinomas. The probe cocktail

simultaneously highlights the centromere of chromosomes 3

and 7, and the RNA component of human telomerase gene,

which maps to chromosome 3q26. Applied to conventional or

monolayer PAP smears, we could show that specific genomic

imbalances are rarely detected in CIN1 lesions (6% of samples

were positive), but begin to appear in CIN2 lesions (57%), and

are frequently present in lesions diagnosed as CIN3 (76%). In

order to explore the predictive potential of our diagnostic

approach, we hybridized the probe cocktail to previously

stained, normal PAP-smears from women who developed

invasive cancer after only 2-3 years. In 4 out of 12 cases, we

unambiguously detected extra copy numbers of the TERC gene

on chromosome 3q26 already in the precancerous PAP-smears,

therefore predicting the emergence of invasive disease. Our

results suggest that the visualization of specific genetic

aberrations indirectly in PAP-smears could reduce the

disturbingly high rate of false-negative diagnoses in cervical

cytology. In addition to improved diagnosis and prognosis, the

analysis of complex changes of tumor transcriptomes might

assist in the prediction of therapy response: we therefore

explored whether parallel analysis of gene expression profiles

would predict the response of rectal carcinomas to

radiochemotherapy. Our results suggest that pretherapeutic

prediction of radiochemosensitivity is indeed possible.

424
GENE THERAPY STRATEGY FOR AN 
ORTHOTOPIC OSTEOSARCOMA MODEL IN
IMMUNOCOMPETENT RATS

A. Dutour, G. Barriere, J. Monteil, J.L. Charissoux, A.

Werner, B. Sauer and M. Rigaud

Laboratoire de biochimie et génétique moléculaire,

C.H.U. de Limoges, 2 avenue Martin Luther King, 87042

Limoges Cedex, France

The antiangiogenic therapy of cancer represents a highly

effective strategy for destroying tumors because the

fundamental requirements of tumor growth are dependent on

blood supply. In addition the microvascular endothelium takes

up a paracrine function by supplying growth factors and

antiapoptotic factors to the tumor cells. Likewise tumor cells

produce proangiogenic modulators that promote endothelial

cell proliferation, thus stimulating new tumor blood vessels.

This close interaction of tumor cells and tumor associated

vascular endothelium is the basis of new antiangiogenic

treatment strategies. The purpose of the present study was to

evaluate the effectiveness of a non viral antiangiogenic gene

therapy on an orthotopic rat osteosarcoma model and to

establish an experimental strategy in vitro as well as in vivo. In
vitro experiments were performed on endothelial cell cultures,

EJG and RBE4. The nucleotidic sequences we used in this

study were those of: 1) endostatin, a 20 kd.c terminal fragment

resulting from cleavage of collagen XVIII; 2) troponin I, a

subunit of the troponin complex that regulates the contraction

of striated muscle; 3) siRNA for COX2 which is implicated in

neoangiogenesis. Antiangiogenic gene transfection was made

by cationic liposomes. We clearly demonstrated that systemic

administration of lipoplexes coding for a secreted form of

endostatin is able to force tumors in regression and to prevent

lung metastatic dissemination. Such an endostatin gene

therapy should be further investigated in various tumor types.

425
IDENTIFICATION OF A NOVEL SPLICE VARIANT OF
VASCULAR ENDOTHELIAL GROWTH FACTOR THAT
STIMULATES FORMATION OF LARGE TUBULES
AND ACTIVATES THE AKT-1 SURVIVAL PATHWAY

F.M. Robertson1, N.I. Affara1, B.L. Schanbacher2 and J.A.

Bauer1

1Department of Molecular Virology, Immunology, and

Medical Genetics, The Ohio State University College of

Medicine and Public Health, Columbus, OH, 43210; 
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2The Center for Cardiovascular Pharmacology, Columbus

Children’s Research Institute, Columbus, OH and The

Department of Pediatrics and The College of Pharmacy,

The Ohio State University, Columbus, Ohio 43210, U.S.A.

Vascular Endothelial Growth Factors (VEGF) are a group of

structurally related proteins that serve as key growth factors

in tumor-associated angiogenesis. The present study describes

the identification, cloning, sequencing, production of

recombinant protein and characterization of the biological

activities of a novel splice variant of murine vascular

endothelial growth factor A (VEGF A), defined as VEGF205*.

This protein was present only in highly vascularized organs

including lung, heart, liver, kidney, brain, and in squamous cell

carcinomas of Tg.AC transgenic mice which contain activated

Ha-ras oncogene in lining epithelium but was only in

squamous cell carcinomas of the background FVB/N strain of

mice. VEGF205* is a truncated 145 amino acid polypeptide

with a unique 7 amino acid carboxyl-terminal tail,

YVGAAAV (GenBank Accession #AY120866) and is

significantly different from the carboxyl-terminal tail of any

other VEGF proteins previously identified, including murine

VEGF144, human VEGF145, and human VEGF206.

Recombinant VEGF205* binds to and phosphorylates VEGF

receptor 2 (VEGFR-2; Flk-1/KDR) of human umbilical vein

endothelial cells (HUVECs), at tyrosines (Y) 951 and Y-

1054/1059. Although VEGF205* is not as mitogenic for

HUVEC as mouse recombinant VEGF120, VEGF205*

stimulated a significantly greater amount of migration of

HUVECs in an in vitro model of wound healing. VEGF205*

stimulated HUVECs to form tubules with large luminal

spaces and greater numbers of terminal branch points

compared to the smaller, more organized tubules formed by

HUVECs treated with VEGF120. VEGF205* stimulated a

significant (p>0.05) 3-fold increase in phosphorylation of a

protein associated with enhanced survival, Akt-1 at Serine-473

(Akt-p-ser473) which was completely blocked by the

inositidlyphosphate-3 kinase (IP3-K) inhibitor, LY294002.

This recombinant protein, and other novel recombinant

proteins constructed based on the unique amino acid

sequence of VEGF205*, are being evaluated for their potential

utility as agents for enhancing and inhibiting angiogenesis. 

Supported by PHS NIH NCI CA-76567 and CA-73040 (FMR). 

426
MERKEL CELL CARCINOMA: REPORT OF FIVE
CASES

D. Rocco1, S. Campitiello1, M. Di Benedetto2, S. Florio3,

R. Manzo1, F. Ruggiero1, M.T. Uzzauto1 and D.

Giorgiano1

1U.O. di Dermatologia Ospedale di Pagani ASL SA.1.;

2ASL NA3; 3Department of Structures, Function and

Biological Technologies, University of Naples "Federico

II", Naples, Italy

Merkel cell carcinoma (MCC) is an infrequent, highly

malignant, primary skin tumor derived from neuroendocrine

cells. Most MCCs occur in elderly individuals, on sun-

exposed areas of the body, with the head and neck being the

most common sites. 

Among the cutaneous-derived neoplasms, it is the

deadliest, with a higher mortality rate than melanoma.

Although the classic clinical presentation as a rapidly growing

papule in a sun-exposed site of an elderly patient is not

specific, certain histopathological and ancillary pathological

features allow for its discrimination in most cases. We present

5 patients (2 male and 3 female, age 65-80 years) suffering

from MCC and treated between 2002 and 2004. All tumours

were located on the head, neck and legs and varied from 0.1

to 3.1 cm in size. Three of the patients had stage I disease, 1

patient had stage Ia disease and 1 patient had stage II

disease. In only one case was the disease clinically recognised.

In the others the diagnosis was confirmed by histology. All

patients had local excision of the tumor. One patient received

adjuvant radiotherapy. Local and cervical lymph node

recurrence was observed in only 1 patient. The 5 patients had

survivals varying from 15 to 54 months.

MCC is a skin tumor with very poor prognosis and high

recurrence and metastatic rates. Its treatment is still under

discussion. Radical excision of the tumor is the main method

of treatment. Selective lymph node dissection is suggested.

Superficial parotidectomy seems necessary, especially if the

tumor is on the auricle. Adjuvant radio- and chemotherapy

may extend survival in case of small-sized tumors.

427
BINDING AND REPRESSION OF TRANSLATION OF
THE COGNATE mRNA BY RAT HEPATOMA
THYMIDYLATE SYNTHASE DIFFER FROM THE
CORRESPONDING INTERACTIONS OF THE HUMAN
ENZYME

Joanna Ciesla, Elzbieta Jagielska, Maria Brzyska,

Katarzyna Trzesniewska, Danek Elbaum and Wojciech

Rode

Nencki Institute of Experimental Biology, Polish Academy

of Sciences, 3 Pasteur St., 02-093 Warszawa, Poland

Thymidylate synthase (TS; EC 2.1.1.45) catalyzes the N5,10-

methylenetetrahydro-folate (meTHF)-dependent reductive

methylation of dUMP at C(5), producing dTMP and

dihydrofolate, the reaction being a target in chemotheraphy.

Human and bacterial (E. coli) TSs were demonstrated (Chu

et al: Proc Natl Acad Sci USA 88: 8977, 1991) to bind their
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cognate mRNAs within the coding region and, in both cases,

the enzyme was capable of repressing its own mRNA

translation. The presence of substrates, (dUMP or meTHF)

or inhibitor (5-fluoro-dUMP; FdUMP), prevented both the

enzyme-mRNA complex formation and translational arrest,

suggesting a mechanism of TS translation regulation. The

human enzyme has also been shown, by the same authors,

to repress translation of p53 and c-myc mRNA templates,

suggesting TS as a potential translational regulator of

cellular gene expression.

Similar to its human counterpart, rat hepatoma recombinant

TS was found to bind its own mRNA (as indicated by results of

ectrophoretic monitoring the gel shift of mRNA (labelled)-

protein complex and fluorimetric monitoring of the protection

by TS protein of fluorescein-labelled mRNA digestion by

RNAse T1) and to repress in vitro translation of the latter.

In particular, rat TS mRNA (without UTR) was bound

(tested by the gel shift method) by both HisTag-free

recombinant rat TS and regenerating rat liver TS, and

HisTag-free recombinant TS, as well as rat HisTag-TS,

bound rat TS mRNA containing UTR (151 nt).

Recombinant E. coli (HisTag-free) TS bound various TS

mRNAs (T. spiralis, rat with and without UTR and E. coli).

Also, luciferase mRNA was bound by rat HisTag-TS (other

rat TS forms were not tested) and E. coli TS. None of the

above-mentioned mRNAs was bound by DHFR or BSA.

Notably, rat TS mRNA translation was inhibited not only by

rat HisTag-TS, rat HisTag-free TS, E. coli HisTag-free TS

and T. spiralis HisTag-TS, but also by chicken liver DHFR.

However, in striking contrast to human TS, neither mRNA

binding nor translational repression, caused by rat TS, were

disturbed by dUMP, meTHF or 5-FdUMP, suggesting that the

enzyme active site is not involved in those interactions. TS-

mRNA binding required an exceptionally high protein: mRNA

molar ratio of >1000 and mRNA binding by the protein

appeared to undergo saturation at the mRNA: protein molar

ratio of 0.002, apparently due to participation of only a small

fraction (>0.5%) of thymidylate synthase in the binding.

Comparing the enzyme protein capacity of both mRNA

binding and its own mRNA translation inhibition, the same

enzyme preparation was active as translational repressor at a

considerably lower protein: mRNA ratio, suggesting that other

parameters may be involved. 

Supported by the State Committee for Scientific Research,

grants No. 4 P05F 026 18 and 2 P05A 118 26, Poland.

428
THE JANUS-FACED NATURE OF PROSTASOMES:
THEIR PLURIPOTENCY FAVOURS THE NORMAL
REPRODUCTIVE PROCESS AND MALIGNANT
PROSTATE GROWTH

Gunnar Ronquist

Department of Medical Sciences, Clinical Chemistry, The

University Hospital, SE- 751 85 Uppsala, Sweden

Prostasomes are submicron secretory granules with a mean

diameter of 150 nm, range 40-500 nm. They are synthesized,

stored and released by human prostate epithelial cells. They

possess a pluripotency by which they ensure the

spermatozoa are able to pass and survive in the lower and

upper female genital tracts, to penetrate the zona pellucida

and reach the egg for fertilization. These potencies of the

prostasomes are, however, a double-edged sword. Up to the

age of 50 years, they apparently are important ingredients

in the process leading to fertilization of the ovum and

prostate cancer is diagnosed in very few men aged younger

than 50 years. After that age, these potent abilities seem to

turn against the host cell. It is a long-known principle that

tumour cells tend to exploit the host’s physiological systems

in order to get support in terms of, for example, nutrition,

growth or metastasis. In this context it is important to note

that also dedifferentiated, metastatic prostate cancer cells

have the ability to synthesize and export prostasomes to the

extracellular environment. Hence, the many abilities of

prostasomes, e.g. immunosuppression, complement system

inhibition and motility promotion, which are developed to

assist the fertilizing sperm cells, can also be conducive to the

transition of the normal prostate epithelial cell into a

neoplastic cell and help the prostasome-producing, poorly-

differentiated prostate cancer cells to survive as metastases.

There is a remarkable discrepancy between the very high

prevalence of prostate cancer and the extremely low

prevalence of primary cancer of the seminal vesicles

(lacking prostasomes), although the two glands represent

neighbouring anatomical locations, both of them being

exocrine accessory genital glands and both being under

similar hormonal control. 

429
MODULATION OF GLIOMA CELL INVASION BY
CHOKEBERRY EXTRACT

H.K. Rooprai1, M. Christidou1, D. Davies2, R. Nuttall3 and

G.J. Pilkington1

1School of Pharmacy & Biomedical Sciences, University of

Portsmouth, PO1 2DT; 2FACS Laboratory, Cancer

Research UK, London WC1; 3School of Biological Sciences,

University of East Anglia, Norfolk, NR4 7TJ, U.K.

Invasion of glioma cells into the contiguous normal brain

constitutes a major obstacle to successful therapeutic

intervention. Bioflavonoids, found in all edible plants, fruits

and vegetables may serve an important role as adjuvant

therapeutic agents for intrinsic brain tumours. In particular we

have previously shown that some citrus flavonoids, such as
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tangeretin, interfere with mechanisms underlying brain

tumour invasion. In the present study flavonoids from

chokeberry (Aronia melanocarpa) extract at a concentration

of 30 Ìg/ml were seen to influence various parameters of

invasion in the NP750/GBM cell line derived from a

glioblastoma multiforme biopsy. Here, immunocytochemistry

and flow cytometry were used to evaluate CD44 expression in

cells treated for 48 hours with chokeberry extract. In vitro
invasion was assessed using the "Transwell" modified Boyden

chamber assay, while TaqMan RT-PCR was used to study

matrix metalloproteinase (MMP), tissue inhibitor of

metalloproteinase (TIMP) and EGFr gene expression. The

NP750/GBM cell line expressed high levels of CD44 but these

were significantly reduced following treatment with

chokeberry extract. In addition, the extract also inhibited

invasion as well as down-regulating MMP-2, -9, -15, -24,

TIMP-1, TIMP-2 and EGFr gene expression. Moreover, we

also tested whether an EGFr inhibitor, tyrphostin, would

inhibit CD44 expression in order to establish an inter-

relationship between EGFr and CD44. A 16% inhibition was

noted by flow cytometry. These findings confirm recent

reports that flavonoids may be potent inhibitors of tyrosine

kinases such as with EGFr. 

This work was supported by the Samantha Dickson Research

Trust and the United Kingdom Brain Tumour Society.

430
IN VITRO INVESTIGATION ON THE EFFECTS OF
SOME ANTIMALARIAL DRUGS ON MCF-7 AND
VERO CELL REPLICATION

Rossi Tiziana1, Coppi Andrea2, Zandomeneghi Ginevra2,

Lodi Silvia2, Ruberto Antonio2 and Baggio Giosué2

1Department of Pharmaceutical Sciences, Via G. Campi

183, 41100 Modena; 2Department of Biomedical Sciences,

Section of Pharmacology, Via G. Campi 287, 41100

Modena, University of Modena and Reggio Emilia, Italy

Every year about 300 million cases of malaria and more

than two million deaths are registered all over the world.

Malaria is gradually returning to the world at large: it is

bringing with it new, more serious problems, such as the

appearance of multi-resistant strains of Plasmodium and a

state of immunosuppression which makes the patient more

prone both to bacterial infections and to some tumours.

While it is known that, because of its cytotoxicity,

Mepacrine is no longer used as an anti-malarial but rather

as an anti-tumour drug, a previous in vivo study of ours

showed that other anti-malarial drugs, for example

Primaquine, speed up the development of Ehrlich’s ascites

tumour and rapidly lead to the death of the infected rats

(1). In the light of these conflicting observations and

keeping in mind that cancer is the second cause of death all

over the world, we undertook an in vitro study to assess the

response of cultures of human tumour cells to various anti-

malarial drugs. We used MCF-7 cells (human breast

adenocarcinoma) and VERO cells, the latter as controls.

The cells were cultured in a thermostatically-controlled

environment (5% CO2) in EMEM medium and then

subjected to graded concentrations of the different anti-

malarial drugs. After a further period of incubation, Trypan

blue exclusion tests were carried out for the cell count and

the MTT test for cell vitality and cytotoxicity. The findings

confirmed that low doses of Primaquine (1.56-12.5 mg/L)

stimulate the replication of both types of cells. Chloroquine

and Pyrimethamine exert a stimulatory effect starting from

12.5 mg/L, but only on MCF-7 cells, while the control line is

strongly inhibited. If this result will be confirmed by further

studies on other cell lines, it might indicate that some anti-

malarial drugs have a worrying tumour-promoting effect

that should not be underestimated when undertaking

normal anti-malarial prophylactic measures. In a second

phase of our research, we studied the effects of a combined

therapy between an antimalarial and an antitumoural drug.

Sub-inhibitory concentrations of Doxorubicine and the

antimalarials under study were combined in the culture

media. The results showed that the combination with

Doxorubicine reduced the stimulating effects of

Chloroquine, while the association Doxorubicine (0.15

mg/L) Pirimetamine (1.25mg/L), significantly improved

MCF-7 cell growth. More detailed study must be done to

understand if p53 expression or other tumour suppressor

genes are modified by the antimalarial therapy.

1 Castelli M, Baggio G, Ruberto AI, Tampieri A, Rossi T,

Bossa MR and Galatulas I: Influence of antimalarials

Chloroquine, Quinine, Primaquine, and Mepacrine on the

evolution of Ehrlich ascites tumour. Anticancer Res 16: 1-3,

1996. 

431
ADVANCES IN PERIOPERATIVE EMPIRICAL
CHEMORADIATION AND TARGETED THERAPIES
OF GASTRIC CANCER

Dimitrios H. Roukos

Department of Surgery, Ioannina University School of

Medicine, 451 10 Ioannina, Greece

Gastric cancer is potentially curable when the disease is

localized. The goal of treatment is the prevention of

recurrence because it is nearly always fatal. But even the

most excellent surgery -the standard treatment- has

limitations. After a D2, R0 resection, recurrence rates range

between 15% in early stages and 85% in more advanced

disease. Improvement of survival can be achieved only with

adjuvant treatment. 
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Despite intensive research work and development of

several chemotherapeutic agents and radiotherapy, no

adjuvant treatment has been established as standard. Meta-

analyses and the chemoradiation INT-0116 trial promise the

efficacy of postoperative adjuvant treatment. Current

research is focusing on the development and establishment

of a safe chemotherapeutic regimen with newer more

effective drugs (cisplatin, taxanes) and chemoradiation,

either before or after surgery. 

432
DIFFERENT APOPTOTIC MECHANISMS ARE
INVOLVED IN THE ANTI-PROLIFERATIVE EFFECTS
OF 7‚-HYDROXYSITOSTEROL AND 7‚-
HYDROXYCHOLESTEROL IN HUMAN COLON
CANCER CELLS

S. Roussi1, A. Winter1, F. Gosse1, D. Werner2, X. Zhang3,

E. Marchioni3, P. Ceoffroy4, M. Miesch4 and F. Raul1

1UMRS392/IRCAD, Laboratoire d’Oncologie

Nutritionnelle, 1, place de l’Hôpital, 67091 Strasbourg;
2Aérial, 19 rue de Saint Junien, 67300 Schiltingheim;
3UMR 7512 Laboratoire de Chimie Analytique et Sciences

de l’Aliment, Université Louis Pasteur, Strasbourg;
4Laboratoire de Chimie Organique Synthétique,

ULP/CNRSUMR 7123, 1, rue Blaise Pascal, 67008

Strasbourg, France

Plant sterols are found in fruits and vegetables, their

cholesterol lowering effect being very well documented in

the literature (1), while their pro-apoptotic properties on

cancer cells have been recently reviewed (2). Phytosterols

have a similar chemical structure to cholesterol, with an

extra methyl or an ethyl group (‚-sitosterol) or a double

bond. To date, many studies have measured the effects of

cholesterol and its oxygenated derivatives on human cancer

cell growth. In return, little is known on the anti-cancer

properties of the phytosterols oxides. Our study aimed at

comparing the anti-proliferative effects of 7‚-

hydroxysitostreol (7‚-Ohsito) versus 7‚-hydroxycholesterol

(7‚-Ohchol) on Caco-2 cells, a human colon cancer cell line.

When Caco-2 cells were exposed to 7‚-OHsito at 60ÌM and

to 7‚-Ohchol at 30ÌM, a growth inhibition of 50% was

observed after 32h of exposure. At the same time, the cells

treated with 7‚-√Hsito were accumulated in S-phase. This

accumulation was accompanied by enhanced caspase-9 and

caspase-3 activities and DNA fragmentation at 56h. For cells

exposed to 7‚-OHchol, no accumulation in S-phase or caspase-

3 activation were observed even after 72h. A late activation of

caspase-9 (at 56h) was observed, followed by DNA

fragmentation by 72h. The treatment of cells with the pan-

caspase inhbitor Z-VAD.fmk retarded the 7‚-OHsito-induced

apoptotic process, but not that triggered by 7‚-OHchol.

In conclusion, our study indicated that both 7‚-Ohsito and

7‚-Ohchol exhibit pro-apoptotic effects on Caco-2 cells and

that the two compounds target different cellular pathways,

which lead to cell death in spite of their structural similarities.

1 De Jong A et al: J Nutr Biochem 14(7): 362-9, 2003.

2 Awad AB et al: Oncol Rep 10(2): 497-500, 2003.

433
SEARCHING FOR RECEPTOR TYROSINE KINASES
AS MOLECULAR TARGETS IN BREAST CANCER
TREATMENT

A.E. Roussidis, A.D. Theocharis and N. K. Karamanos

Laboratory of Biochemistry, Department of Chemistry,

University of Patras, 265 00, Greece 

As a response to their stimuli, tyrosine kinase receptors (RTKs)

participate in the regulation of several cell functions. However,

aberrant activity (overexpression and/or mutation) of certain

RTKs has been associated with various hyper-proliferative

diseases and cancer. Some of them, Brc-Abl in CML as well as

PDGF-R and c-Kit in GIST, are used for successful molecular

targeting therapy with the selective RTK inhibitors STI571

(Glivec). Searching for reliable RTK molecular targets for

breast cancer treatment we, therefore, examined the gene

expression and signalling of c-Kit and PDGF-R, as well as their

involvement in the expression of the matrix degrading enzymes,

metalloproteinases (MMPs), in breast cancer cells . 

A panel of three cell lines, two estrogen receptor (ER)-

positive, MCF-7 of low invasion potential and ZR-75-1 of

high invasiveness, and one ER-negative of high invasion

potential (MDA-MB-231), were studied. Gene expression

was examined by semi-quantitative RT-PCR and signalling

pathways by Western blotting. 

PDGF-R· and PDGF-AA genes were expressed in all cell

lines examined, whereas PDGF-R‚ mRNA was present only in

the highly invasive ZR-75-1 and MDA-MB-231 cells. The latter

cell lines were also positive for c-Kit, whereas in MCF-7 cells the

mRNA encoded for c-Kit was present in traces. Exogenous SCF

and PDGF-BB induced cell proliferation of all cell lines and,

moreover, the overexpression of c-Kit in MCF-7 cells. These

stimuli enhanced the expression of MMP-2 and -9, respectively.

PI3/Akt and Erk ó MAPK pathways were found to be naturally

activated, probably through an autocrine regulation. The results

obtained indicate that both RTKs may be of value for molecular

targeting breast cancer treatment. 

434
POSSIBLE MECHANISM OF TUMOUR
PROGRESSION IN COLORECTAL NEOPLASIAS

C. A. Rubio

Gastrointestinal and Liver Pathology Research
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Laboratory, Department of Pathology, Building P1/02,

Karolinska Institute and University Hospital, 17176

Stockholm, Sweden

Several parameters pertinent to neoplastic cells were

investigated to study some of the determinants for the

acquisition of an invasive phenotype, e.g. the histological

characteristics, cell proliferation, p53 expression, K-ras

mutations, telomerase activation, cyclin E and CDK2, bcl-2,

K(+) ion channels from the HERG1 protein family, carbonic

anhydrase-related protein VIII (CA-RP VIII) and cell

locomotion in vitro. On the other hand, to assess the role

played by the extracellular matrix (ECM) in tumor

penetration, other parameters were explored e.g. angiogenesis,

cathepsin B, CD10 expression, increased membrane type 1

matrix metalloproteinase, TGF-‚ signaling in fibroblasts and

trimeric laminin 5 expression. Notwithstanding, despite the

burgeoning literature, the mechanism(s) whereby neoplastic

glands invade the juxtaposed normal matrix of the host

remains poorly understood.

We studied the characteristics of the glands at the growing

tumour edge of colorectal carcinomas (CRCs) in 112 cases

with sporadic CRCs, in 65 CRCs arising in inflammatory bowel

disease (IBD), in 10 CRCs from patients with hereditary non-

polyposis colorectal cancer (HNPCC), in 56 colonic adenomas

having submucosal invasion, as well as in 130 chemically-

induced CRCs in rats. In all those tumors we found, at the

advancing tumour edge, dilated neoplastic glands in which a

fraction of the epithelium was missing (a fault referred to as a

glandular pore). Through the glandular pores, the retained

glandular material (usually mucin, inflammatory cells and/or

necrotic material) was found to be siphoned off directly into

the juxtaposed extracellular matrix (ECM). These materials

(rich in proteolytic enzymes, e.g. leucocyte-derived proteinases,

heparanases, lysozyme, trypsin mRNA, catepsin cysteine

proteases, serin/ threonine kinase AKT) disrupted the anatomy

of the paratumoural ECM. To remodel the defective glands,

malignant cells proliferating from the tip of the free borders of

the pores would invade the enzymatically-disrupted matrix,

with the goal of achieving glandular continuity. The sealing of

the glandular flaws would permit the re-accumulation of new

intra-glandular proteolytic-rich material, and pore formation,

a mechanism that would replicate a new wave of host invasion

at the invasion front, thus ensuring a stepwise but everlasting

tumour progression in untreated patients. 

435
PRETREATMENT SERUM LEVEL OF TPS, VEGF,
SIL-2R ALPHA AND STNF R-1 IN INVASIVE TUMORS
OF UTERUS

Malgorzata Rusiecka1, Pawel Sedlaczek2, Jan Kornafel1,

Leslaw Rusiecki3 and Antonina Harlozinska-Szmyrka2

1Department of Oncology and Gynecological Oncology

Clinic, Wroclaw Medical University, pl. Hirszfelda 12, 53-

413 Wroclaw;
2Department of Clinical Immunology and
3Department of Pathophysiology, Wroclaw Medical

University, Poland

Aim: The goal of the study was to explore whether there is

correlation between clinical stage, pathological structure or

therapeutic effects in 90 cases of neoplasms of uterine

corpus, and pretreatment serum level of: TPS, VEGF, sIl-

2R alpha, and sTNF R-1. Materials and Methods: The study

encompassed 90 women with invasive tumors of uterus IB -

IVB FIGO stage. In 79 cases endometrial carcinoma was

recognized. 6 patients had tumor mixtus mesodermalis and

the others, sarcoma stromale. Age of the patients ranged

between 36-82 years. Among 79 diagnosed endometrial

cancers: 27 were described as G-1, 30 as G-2 and 8 as G-

3.Adenoacanthoma was described only in 2 cases,

adenosquamous carcinoma was found in 4 women, clear cell

carcinoma in 2, and papillary serous carcinoma in 4 cases.

All the material was divided into 7 histopathological classes.

Pretreatment serum level of TPS, VEGF, sIl-2R alpha and

sTNF R-1 alpha were estimated, then patients underwent

therapy according to current schedules. The early effects of

therapy were valued just after treatment. The analysis was

done using ANOVA Kruskall-Wallis test. Results: In clinical

stage groups the following p values were obtained for TPS,

VEGF, sIl-2R alpha and sTNF R-1 alpha respectively:

0.0002, 0.1755, 0.3202, 0.2128. For early effects of therapy

the obtained p values were: 0.0001, 0.0196, 0.0003, 0.0568.

Conclusion: The only serum marker level correlated to

clinical stage was TPS (p=0.0002). None of the other

parameters was characteristic for this group. The TPS serum

level was correlated to early effects of therapy (p=0.0001),

as was also sIl-2R alpha (p=0.0003) and VEGF (p=0.0196).

436
TRICKED INTO HOSTING CANCER

Gerard R. Rutteman

University Clinic of Companion Animals, 3508 TD

Utrecht and Oncology Referral Service, Specialist

Veterinary Centre De Wagenrenk, Wageningen, The

Netherlands

Evolution is adaptation to changing environments, not

<predetermined*> progress (Quote from Stephen Jay

Gould, with *note added by GRR). Similarly, tumor cells

interacting with their environment do not aim to harm or

kill the host, they do so accidentally. Still, human emotions

often lead to the subjective experience of cancer being a

traitorous disease. 
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The dog, driven by its sexual appetite and consequently

contracting transmissible venereal disease (TVT), is an example

of how an individual can be tricked into hosting cancer. As for

most tumors, in TVT the - in evolution - genetically transformed

tumor cells, steer the stroma (ECM, fibroblasts, immune cells)

into a program that permits or supports tumor growth and

sometimes, metastasis. This should not be seen as predetermined

misleading behavior, but rather as the accidental activation by

tumor cells of programs in stromal cells, that are devised for

other purposes: formation and renewal of tissues (construction,

repair, involution, defense). Also tumor growth/spread may be

promoted by the inappropriate use of physical components of the

ECM designed for normal states of tissue development. 

Many classes of molecules take part in the crosstalk between

tumor cells and stroma: e.g., growth factors (GF), proteinases and

cytokines. These factors are either secreted by the tumor cells, or

by fibroblasts or immune cells in a response to tumor cell-derived

stimuli. GF activity may be also released by any such cell from

ECM-stores. A wide array of examples will be given during the

session "Adverse crosstalk: interaction between tumor and

stroma". Angiogenic (and other) factors released upon tissue

trauma and helpful in tissue repair, will inadvertently

accommodate outgrowth of tumors. Procoagulant factors

functioning to guard the integrity of vessels, if produced by tumor

cells or tumor endothelium, may catalyze the formation of

microthrombi helping tumor cell arrest in capillaries at distant

sites. The (change of) composition of the matrix, and the balance

of presence and level of activity of proteases and their inhibitors

- derived from tumor cells or stromal cells or both - all determine

the efficacy of tumor cells to infiltrate. The migration of tumor

cells further depends on the production of motility factors (such

as hepatocyte growth factor, also called scatter factor) by tumor

cells or the environment. 

In dogs and less so in cats, mast cell tumors are frequent. These

mast cells often attract many eosinophils and trigger

inflammation, which may favor tumor growth and spreading.

Relatively few dog/cat cancers invade bone (apart from myeloma),

but squamous cell cancers often do. Mammary cancers rarely

invade bone in these animals, in contrast to a high incidence in

the human. Similarities and differences between tumors in human

and those in companion animals may help to elucidate tumor-

stroma interactions promoting tumor growth and metastasis.

Increased crosstalk between investigators from human and

veterinary science may lead to increased knowledge about tumor

behavior and the design of new methods to interfere.

437
HYPERTENSION AND RISK OF BRAIN METASTASIS
FROM SMALL CELL LUNG CANCER: A
RETROSPECTIVE FOLLOW-UP STUDY

Abe E. Sahmoun, L. Douglas Case, Sudhir Chavour,

Sohail Kareem and Gary G. Schwartz

University of North Dakota School of Medicine,

Department of Medicine, 1919 Elm Street North, Fargo,

ND 58102, U.S.A.

Although metastatic brain cancer is one of the most

common forms of cancer, little is known about the factors

associated with its development. We examined the

hypothesis that hypertension may increase the risk for brain

metastasis (BM) in patients with primary small cell lung

cancer (SCLC). Materials and Methods: A retrospective

review of medical charts of patients diagnosed with SCLC,

between June, 1986 and June, 2003 at MeritCare in Fargo,

ND, was done to determine which of these patients

subsequently developed brain metastases. The effects of

hypertension, age, gender, body mass index, and the site of

SCLC on the risk of developing BM were examined using

both univariate and multivariable Cox proportional-hazards

regression models. Two-way interactions between

hypertension and other covariates were also included in the

analyses. Results: Two-hundred and thirty-two patients were

identified with SCLC and 185 patients were eligible for this

study. Eighty-five (45.9%) patients developed BM. Over

54% of SCLC occurred in the right lobe and more than 70%

of the patients with BM had them in multiple locations. The

risk of BM is significantly higher in younger patients (p-

value < 0.03). Univariate analysis showed a hazard ratio

(HR) for hypertension of 1.01 (95%Confidence Interval

(CI) 0.6-1.6) for BM from SCLC. The multivariable Cox

model showed an adjusted HR for hypertension of 1.06

(95%CI 0.7-1.6) for BM from SCLC. Conclusion: As has

been consistently observed for other lung cancers, SCLC is

more common in the right lung. The higher incidence of

BM in younger patients suggests the possibility that more

aggressive therapy is needed in these patients. Hypertension

does not appear to increase the risk of BM from SCLC.

438
IP6 PLUS INOSITOL TREATMENT AFTER SURGERY
AND POST-OPERATIVE RADIOTHERAPY. REPORT
OF A CASE: BREAST CANCER

Kosaku Sakamoto1 and Yoshihiko Suzuki2

1Sakamoto Clinic of Gastroenterology, Ota Medical

Association, 1061-9 O'hara-cho, Ota city, Gunma, 379-

2304; 2National Hospital Organization Takasaki National

Hospital, 36 Takamatsu-cho, Takasaki city, Gunma, 370-

0829 Japan

Inositol hexaphosphate (IP6) affects intra-cellular signal

transduction pathways, resulting in mitotic cell cycle arrest.

Thus, it reduces cell proliferation of various cancers. It

increases differentiation of malignant cells and induces

phenotypic normalization with decreased production of
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tumor markers. IP6 also enhances host immunity, induces

apoptosis of malignant cells and controls metastases of

cancer. Accumulated evidence supports that IP6 + Inositol

can be used as a potent therapeutic agent for advanced

cancer. Herein, we report our clinical experience with a

breast cancer patient who developed metastasis and has been

successfully treated by IP6 + Inositol. The patient continues

to enjoy a good quality of life despite metastatic cancer and

old age. Case Report: A 79-year-old female underwent typical

right mastectomy plus lymph nodes dissection (Halsted) and

post-operative radiation therapy for her breast cancer

(T2N2M0, stage IIIA) at the age of 70 (Oct. 1995). Periodic

follow-up thereafter revealed metastases (pleural effusion) in

the left lung 6 years post-operatively (Jan. 2002), and more

recently in the liver. Tumor markers (NCC-ST-439, CA15-3)

increased significantly. She began to take the IP6 + Inositol

product twice daily in April 2002. Four months later, the

tumor markers had dropped to a normal level. An additional

2 months later, the pleural effusion had decreased in volume.

However, it began to increase in volume again in May 2003.

The tumor markers also continuously increased thereafter,

reaching 35- to 40-fold higher than normal level in July 2004.

While the signs of the metastatic disease show progression,

her general condition is not impaired and quality of life status

remains favorable. Discussion and Conclusion: The reason for

the patient’s favorable condition, in spite of a large burden

of the relapsed tumor mass, may be partly attributed to the

fact that she has taken IP6 + Inositol every day for more than

two years. In combination with an oral intake of

chemotherapeutic agents (anti-estrogen agent and tegafur-

uracil mixture), IP6 + Inositol may contribute to improved

quality of life and prolonged survival of patients with

metastatic recurrence of breast cancer. 

439
LONG-TERM SURVIVAL OF A PATIENT WITH
ADVANCED NON-SMALL CELL LUNG CANCER
TREATED WITH INOSITOL HEXAPHOSPHATE (IP6)
PLUS INOSITOL TREATMENT COMBINED WITH
CHEMO-RADIOTHERAPY. REPORT OF CASE

Kosaku Sakamoto

Sakamoto Clinic of Gastroenterology, Ota Medical

Association, 1061-9 O'hara-cho, Ota city, Gunma 379-

2304, Japan

The antineoplastic potential of inositol hexaphosphate

(IP6) combined with inositol has been widely recognized.

Lung cancer is the first leading cause of deaths in Japan.

The prognosis of the advanced stage of this disease is very

poor, the 5-year survival rate being less than 5% for stages

IIIB or IV. In the present work, clinical experience with a

patient treated with Inositol + IP6 following termination

of incomplete chemo-radiotherapy and still surviving long

after the diagnosis, in spite of very dismal prognosis, is

reported. Case Report: The case was 53-year-old female

with smoking history for 30 years. She had had diagnosis of

left lung cancer (adenocarcinoma of S6 origin, c-T2N3M0,

stage IIIB) at age 49. Evidence-based medicine indicated

chemo-radiotherapy (CRT) instead of surgery for this

patient. However, CRT was terminated in mid-course

because of its adverse effects (leukopenia, alopecia, nausea,

vomiting, diarrhea). The overall effect of CRT, at

termination, was Partial Response (PR); the original tumor

had regressed 60%, while metastatic lymph nodes in the

mediastinum showed 95% regression. Eight months later,

following the CRT termination, she began to take IP6 +

Inositol twice daily. Four years and 4 months have passed

since termination of  CRT. She now enjoys a completely

healthy life without any signs of relapse. Periodic check-up

of her chest and abdomen by computed tomography (CT)

and, recently, by multi-detector CT, revealed no evidence

of tumor regression; only the fibrotic change and

cicatrization of part of the mediastinum and the middle

part of the left lung where the original tumor existed are

the findings confirmed by radiologists. Serum CEA level

drastically decreased to normal when the CRT was

terminated and continues to be normal. This might be

partly attributed to the fact that she has taken IP6 +

Inositol every day for more than three years, without any

other treatments. She has not shown any adverse effect

during this observation period. Discussion and Conclusion:
Neither IP6 nor Inositol have any adverse effect on

humans, which is most important for a candidate

therapeutic agent, and more importantly for long-term use

as a preventive agent against cancer. IP6 + Inositol has a

potential value in cancer therapy and initiation of large

scale clinical studies should be justified.

The author thanks Dr. Koichi Minato, MD, Gunma Cancer

Center Hospital, for his generous support in preparing the

manuscript.

440
ROLE OF HGF/C-MET RECEPTOR TYROSINE
KINASE IN LUNG CANCER

Patrick C. Ma, Jagadeeswaran Ramasamy, Tanguy

Seiwert, Vidya Nallasura, Salman Ahmed, Radha

Uppalapati, Janamanchi Varalakshmi, Neelu Puri and

Ravi Salgia

University of Chicago, Pritzker School of Medicine and

University of Chicago Cancer Research Center, Chicago,

IL, U.S.A.

Receptor tyrosine kinases (RTKs) have been shown to be

important in a variety of malignancies, such as HER2/NEU in

ANTICANCER RESEARCH 24: 3393-3698 (2004)

3618



breast cancer, c-Kit in gastrointestinal stromal tumors and

epidermal growth factor receptor in non-small cell lung cancer

(NSCLC). In order to impact on future therapies of solid

tumors, further studies on RTKs are urgently needed. One such

RTK, c-Met, has been shown to be over-expressed and mutated

in a number of solid tumors, especially lung cancer. c-Met

signaling plays a role in growth, motility, invasion, metastasis,

angiogenesis, wound healing and tissue regeneration. The

ligand for c-Met is the hepatocyte growth factor (HGF). We

studied the role of c-Met in lung cancer, especially NSCLC and

small cell lung cancer (SCLC). There was variable expression

of c-Met in 10 SCLC cell lines, whereas the majority of the 9

NSCLC cell lines had c-MET over-expression. c-Met

expression, and sometimes HGF, was also seen in tumor tissues

of lung cancer. Activated-Met expression was demonstrated in

all of the tumor types, to varying degrees, using phospho-

specific antibodies against pY1003 (juxtamembrane) and

pY1230/1234/1235 (auto-phosphorylation) sites. HGF induced

pY1230/1234/1235-Met expression dramatically in A549 cells,

as shown by immunofluorescence studies. c-Met expression was

successfully inhibited by siRNA technique by >50% in the

NSCLC A549 cell lines. We also identified specific somatic

mutations in lung cancer, especially in the juxtamembrane and

semaphorin domains, and not in the tyrosine kinase domain

(unlike EGFR). Mutations of the juxtamembrane domain led

to enhanced cell motility and activation of the focal adhesion

protein paxillin (especially pY31). Signaling through the

HGF/c-Met axis activated the focal adhesion signaling

molecules (paxillin, FAK and PYK2), and the PI3K/Akt/mTOR

pathway, as well as the Erk1/2 pathway. We are currently testing

small molecule inhibitors, such as SU11274 and PHA665752,

against the c-Met pathway. In order to rapidly screen c-Met

inhibitors, we have established an in vitro cell line model with

BaF3 (pre-B) cells and H446 (SCLC) cells stably transfected

with TPR/MET activated oncogene. The c-Met receptor

pathway appears to be important in lung cancer, and it has an

important role as a potential novel therapeutic target. 

441
LOW CELL PROLIFERATION MARKER AND LOW
THYMIDYLATE SYNTHASE LEVELS IN THE
HIGHLY AGGRESSIVE SIGNET RING CELL
VARIANT HISTOTYPE OF COLORECTAL
CARCINOMA

R. Sanguedolce1, D. Cabibi2, M. Cajozzo4, L. Rausa3, F.

Aragona2, G. Sanguedolce1, G. Di Fede4 and A.

Calascibetta1

1Dipartimenti di Scienze Farmacologiche, 3Di Oncologia

Sperimentale ed Applicazioni Clinche, 4Di Discipline

Oncologiche e Chirurgiche, 2Istituto di Anatomia

Patologica, Policlinico, Facolta’ di Medicina e Chirurgia,

Palermo, Italy

Signet ring cell carcinomas (SRCCs) are a rare form of

colorectal malignancy. This cancer histotype shows a very

high potential aggressiveness and it is drug-resistant. The

incidence rate of primary SRCC is very low, about 2-3% of

all colorectal cancers (CRCs), but this histotype component

is frequently present in many intestinal carcinomas.

Generally highly malignant CRCs are characterised by a

high mitosis number and high proliferation index and they

also show high thymidylate synthase (TS) levels. In fact, TS

is the key enzyme for DNA synthesis and it is inhibited by

5-Fluorouracil (5-FU). The TS expression has been related

to the Dukes’ stage, but not to the cancer histotype.

Moreover, to date few data exist relating the cancer

histotype with chemotherapy outcome, over all for the SRC

histotype. The aim of this work was to relate the TS

expression and the proliferation rate in different

histological types of CRC, with particular regard to the

SRCCs. Fifty patients bearing CRC were included in this

study and evaluated immunohistochemically using the

monoclonal antibodies TS106 and Ki 67. Twenty tumours

were of intestinal type, 15 cases were SRCCs and 15 cases

were "mixed type", with at least two different histological

components. Intestinal and mucinous histotypes were

positive for both TS and Ki67, while SRC ones were

negative or showed only weak and focal positivity for both

the TS and Ki67 antibodies. Our results showed that SRCs

(that are also often present in intestinal and mucinous

carcinomas) are in the post-mitotic phase of the cell cycle

and show low proliferation index and TS expression. As TS

is the key enzyme for DNA synthesis and it is inhibited by

5 FU, we can hypothesise that the different TS expression

of the different histotypes of CRC could affect the

potential responsiveness to fluoropyrimidines chemo-

therapy, probably with low efficacy in SRC areas, so

isolating resistant cellular clones. However, mechanisms

other than proliferation activity could be responsible for

the poor prognosis of SRCC (for example, a decrease of

apoptosis), and it is necessary that they be investigated in

further studies. 

Supported by “Marilu’ Parlavecchio Comito” Grant.

442
PROTEOMICS AND CANCER: AN OVERVIEW

Clare Sansom

School of Crystallography, Birkbeck College, London,

U.K.

Proteomics has been defined, by analogy with genomics,

as the high throughput analysis of proteins in large

numbers – the whole, or at least a significant part, of a

proteome. In 2001, pharmaceutical managers voted it to

be the technology that would have the greatest impact on
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pharmaceutical research in the near future. Recent

developments in the "classic" technologies used for

analysis of protein expression patterns, 2D gel

electrophoresis and mass spectrometry, have improved

both the speed and the reproducibility of these analyses.

However, compared to transcriptomics, proteomics is still

a young technology. There are few standard protocols

and user-friendly analysis tools that could be readily

adapted to a clinical setting.

In this overview lecture, which is meant for non-

specialists, the place of proteomics in modern cancer

research will be discussed and recent advances in the

technologies used for analysis of protein expression

patterns will be reviewed. I will discuss case studies of how

these are being applied to the detection, diagnosis and sub-

typing of cancer and to the selection and validation of

targets for cancer drug development. Finally, the prospects

for the use of proteomics as a diagnostic tool in the

oncology clinic will be examined.

443
SURVIVIN IN HEAD NECK CANCEROGENESIS: A
VALID PROGNOSIS MARKER AND A POSSIBLE
THERAPEUTIC TARGET

Lorenzo Lo Muzio1, Andrea Santarelli1, Giuseppe

Pannone2, Stefania Staibano2 and Gaetano De Rosa2

1Institute of Dental Sciences, Faculty of Medicine,

University of Ancona, Ancona;
2Department of Biomorphological and Functional

Sciences, Pathology Unit, Faculty of Medicine, University

of Naples Federico II, Naples, Italy

Apoptosis must be considered as a rescue mechanism that

controls the integrity of the cell erasing aberrant clones. It

is likely that failure of apoptosis constitutes a key factor

responsible for tumour formation, progression and

resistance to drugs. IAP proteins have been shown to

suppress apoptosis induced by a variety of stimuli. To date,

six IAP relatives have been identified in humans: NAIP, c-

IAP1/HIAP-2, c-IAP2/HIAP-1, XIAP/hILP, Survivin, and

Livin/ML-IAP and have been shown to block the

downstream effector phase of apoptosis by directly

inhibiting terminal caspase-3 and -7. Among the IAP

proteins Survivin is expressed during fetal development, but

is undetectable in terminally differentiated tissue and,

remarkably, it is overexpressed in most human cancers and

in the majority of head and neck carcinomas. The aim of

our studies was to elucidate the role of Survivin in head

and neck carcinogenesis and to validate its employment as

a prognostic marker in HNSCC. Our studies showed that a

novel antiapoptosis gene, Survivin, is prominently

expressed in 50-100% of oral SCC. In particular, Survivin

expression often increased in poorly-differentiated tumours

and was almost invariably associated with metastatic

disease in lymph nodes, even if the differences were not

statistically significant. Of more interest, when analysed for

prognostic significance, patients with low Survivin

expression had better survival rates than the group with

medium and high Survivin expression and this difference

was statistically significant (p<0.05). Moreover, our studies

showed that Survivin expression was detectable in 94% of

precancerous lesions that evolved into squamous cell

carcinoma, with considerably different magnitudes of

Survivin expression in progressing and non-progressing

lesions. The data presented here revealed that Survivin was

up-regulated early during malignant transformation of the

oral cavity, and that its up-regulation was overwhelmingly

associated with precancerous lesions that evolved into full-

blown invasive SCC. Moreover, Survivin, was prominently

expressed in 80% of oral SCC but not detectable in normal

mucosa. High Survivin expression correlated with poor

survival rates. These results indicate that Survivin could be

a rational target for cancer therapy.

444
THE CELL CYCLE REGULATOR, E2F, IS A POTENT
MODULATOR OF TERMINAL DIFFERENTIATION
IN KERATINOCYTES AND SQUAMOUS CELL
CARCINOMAS

Nicholas A. Saunders and Chung F. Wong

Epithelial Pathobiology Group, Cancer Biology

Programme, Centre For Immunology and Cancer

Research, University of Queensland, Princess Alexandra

Hospital, QLD, Australia

The cell cycle regulator, E2F, comprises a family of E2F

proteins (E2F1-7) that bind individually (E2F7) or in

heterodimeric complexes with the DP proteins. The E2F

transcription factor complex specifically binds E2F

response elements in the promoters of E2F-responsive

genes. Traditionally, E2F has been associated with

regulating the traverse of the cell cycle and, in particular,

the G1/S-phase transition. In their context as pro-

proliferative factors, they have been found to be

deregulated in most human tumours and the expression of

E2F1 in squamous cell carcinoma (SCC) of the skin has

been reported. We present new findings that extends the

known actions of E2F to include that as a potent regulator

of squamous differentiation in keratinocytes. We report

that: a) the suppression of E2F activity is a prerequisite for

squamous differentiation, b) that E2F’s potently suppress

pre-existing squamous differentiation markers in

keratinocytes, c) that Sp1 is a downstream effector of E2F-

mediated suppression of squamous differentiation and d)
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that a combination of E2F suppression and Sp1 activation

is sufficient to induce differentiation markers in normal

keratinocytes and SCC cells. Thus, our data show that E2Fs

should be considered as both regulators of proliferation

and differentiation. Our data also help explain why the

differentiation programme is severely disrupted in SCC

cells. Finally, our data indicate that the targeted inhibition

of E2F activity in SCCs may form the basis for an effective

differentiation therapy.

445
PAPILLOMA VIRAL EVENTS ASIDE 
FROM E6 AND E7

C. Schamberger, G. Schmidt and C. Cerni

Institute of Cancer Research, Medical University, Vienna,

Austria

Human Papilloma Viruses (HPV) are evolutionarily old,

small DNA viruses, with a huge oncogenic potential, that

account for cervical, penile and also laryngeal carcinoma.

Infection with this virus leads, on the one hand, to

enhanced proliferation by HPV/E7-mediated Rb

inactivation and, on the other, to inhibition of apoptosis by

HPV/E6-mediated inactivation of p53, one gatekeeper of

apoptosis. However, other HPV-expressed proteins also

have crucial roles in tumorigenesis. We took advantage of

an embryonic rat cell system, where the expression of high-

risk (HPV16) as well as low-risk (HPV11) subtypes leads

to immortalised and, together with c-H-ras, to transformed

stable cell lines. One of these cell lines, named 423, is very

sensitive to growth factor withdrawal, inducing apoptosis,

but resistant to a series of chemotherapeutic drugs effecting

the intrinsic caspase-9 pathway. We found that the

otherwise soluble cytoplasmic protein, caspase-9, is

complexed to cytokeratin inclusion body-like structures

together with E4 and, hence, simply not available during

apoptosis. This attribute of caspase-9 was detectable in

HPV-expressing immortal, but not transformed, cell lines

only, indicating an anti-apoptotic role of the E4

filamentous system in early viral infection. Secondly, we

compared the upstream regulatory region (URR) of high-

risk and low-risk subtypes, which may explain differences

in oncogenicity. Infection of the human genital tract with

low-risk HPV11 is associated with benign

hyperproliferation and, rarely, with malignant tumors. As

in high-risk papilloma viruses, such as HPV16 and HPV18,

the URR contains, among others, binding sites for the

transcriptional complex AP1. HPV11 and HPV18 each

have three separate AP1 sites, TGAc/gTAA, in comparable

positions, while in HPV16, the array of AP1 sites is

completely different. Our approach was to mutate the

central c/g in all three AP1 sites of HPV11URR, clone the

URRs in front of a luciferase gene and study their

expression potential in various cell systems. Surprisingly,

the low-risk HPV11URR was the strongest in human and

rat cell systems. Mutating the AP1 sites repressed promoter

activity rather than enhancing it. Our data indicate that the

activity of 11URR can be analysed in various cell systems

in vitro and was found comparable to the phylogenetically-

related 18URR, whereas the activation of 16URR

appeared to be largely dependent on its natural target cells

in vivo.

446
NEW MATERIALS FOR THE PREVENTION 
OF CATHETER-ASSOCIATED INFECTIONS 
IN ONCOLOGY

J.M. Schierholz and J. Beuth

Institute for Scientific Evaluation of Naturopathy,

University of Cologne, Robert-Koch-Str. 10, 50931

Cologne, Germany

Aggressive cytotoxic treatment of cancer contributes to the

growing number of life-threatening infections. High

mortality and considerable costs are observed when

oncologic patients have to be admitted to intensive care

units. An overall rate of infections of about 50% can be

estimated for oncologic patients.

The highest risk for bloodstream infections, however, is

vascular catheter-mediated. For many types of central

venous catheters e.g., tunneled, non tunneled, implantable

catheters, ports and peripherally inserted central venous

catheters (PICCs), infectious complications remain

frequent events. High mortality is associated with

Pseudomonas aeruginosa, Candida albicans and

Staphylococcus aureus sepsis.
The surfaces of indwelling medical devices are an

excellent platform for the formation of life-threatening

infections. Although aseptic techniques can reduce the

incidence of these infections, a significant risk remains.

Besides established hygenic measures, the coupling or

incorporation of antimicrobial substances to or into

catheter materials may be a suitable way to prevent the

development of catheter-associated infections.

Silver coating, chlorhexidine silver-sulfadiazine

impregnation as well as TDMAC-rifampin-minocycline

coating have been investigated clinically, with varying

success, to reduce the risk of nosocomial infections during

central venous catheterization. 

Prevention of colonization of central venous catheters

by a continuous release of highly biocompatible and

molecular dispersed antimicrobial substances such as

rifampin and miconazole, incorporated into

polyurethane, has been suggested to be a promising new
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approach. A multicenter, prospectively, randomized

controlled trial in critically ill and oncologic patients was

performed to compare the colonization rate associated

with miconazole and rifampin loaded alloys versus
unloaded catheters. Heavy colonized catheters (infection-

surrogate) developed in 37 patients (37%) with unloaded

catheters and 6 patients (5%) with miconazole and

rifampin loaded catheter (p<0.001, Fisher’s exact test).

From these patients, 6 in the modified group (5.1%) and

20 patients in the standard group (18.2%) developed

cathered-related infection (CRI) (p<0.001). One

assumed CR-BSI was detected in the standard group, and

one in the modified group. No adverse effect related to

the modified catheters and no antimicrobial resistance

was observed.

Incorporation of antimicrobial agents into polyurethane

catheters and, in the future, in long-term silicone catheters,

providing a slow release of those substances through the

external and internal surfaces, may be the most effective

technological innovation for reducing biomaterial-mediated

nosocomial infections in oncology.

447
PROTEINS TARGETED BY UBIQUITIN AND THE
UBIQUITIN-PROTEASOME SYSTEM IN
MALIGNANT GLIOMAS

D. Schiffer1,2, M. Piccinini3, V. Fiano1,2, A. Anselmino3

and  M.T. Rinaudo3

1Department of Neuroscience, University of Turin;
2Foundation Gruppo Policlinico di Monza;
3Department of Medicine and Experimental Oncology,

Section of Biochemistry, University of Turin, Italy

In higher eukaryotic cells, the proteasome is active in the

ATP/ubiquitin-dependent proteolysis of most nuclear and

cytosolic proteins and short-lived proteins involved in many

molecular mechanisms: cell cycle regulation, cyclin-

dependent kinase inhibition, tumor suppression,

transcriptional activation, apoptosis, cell surface receptors.

Proteins such as p53, p27/Kip.1, cyclins, IKB·, caspases,

etc. play important roles in glioma malignization, whereas

in glioma cells apoptosis is induced by specific and peptide

aldehyde inhibitors of the proteasome through caspase-3

activation. The 26S proteasome is composed of a 20S

proteasome or catalytic core with a proteolytic activity and

a 19S proteasome with a regulatory function. The 20S

proteasome is composed of distinct · and ‚ subunits. In

humans, under cytokine stimulation, three of the beta

subunits are replaced by three different subunits, LMP2,

MCL1 and LMP7, defined as inducible subunits and

transforming the preoteasome into immuneproteasome,

specifical.

In 18 glioblastomas, the expression of p27/Kip.1, cyclins

and CDKs, caspase-3 and apoptotic nuclei were compared

with the ubiquitin-proteasome pathway occurrence and

activity. p27/Kip.1, cyclins A, B, D1, E, CDK 4, 6, 2,

caspase-3 and apoptosis were studied using the relevant

antibodies in formalin-fixed and paraffin-embedded

surgical samples. Apoptotic nuclei were recognized after

TUNEL. Positive nuclei were counted and a LI was

calculated in 0.02 mm2 areas.

In fresh surgical specimens, 20S proteasome was purified

and assessed by PAGE, fluorigenic peptides, densitometric

analysis and enzymatic activity assay (Piccinini et al., 2000-

2001). Antibodies against the constitutive and inducible

subunits LMP2, LMP7 MECL-1 and 11S regulator were

used for immunohistochemistry (Affinity Research

Products, Exeter, UK).

The expression of cyclins, CDKs, apoptosis, caspase-3

and Skp2 increased and that of p27/Kip.1 decreased in

comparison with grade II and III tumors, whereas

proteasome 20S was detected in the cytoplasm of most cells

as well as LMP7 and, weakly, LMP2.

No area to area comparison between the proteins and

preoteasome 26S and 20S was made. In 12 tumors the

expression of inducible subunits ‚5/LMP7, ‚2/MECL-1 and

‚1/LMP2 was increased, whereas PGPH and chymotrypsin-

like activities were strongly depressed. Inducible subunits

are thus incorporated into the proteasome in glioblastomas,

but with a different ratio and at an increased rate in

comparison to normal.

The specificity and selectivity of the ubiquitin-

proteasome system is still unresolved, and the proteins of

malignant gliomas degraded into it are so many and belong

to such functionally different pathways that a precise

comparison is not possible. The activity of the system can

also be the consequence of abnormally high stimulation by

exogenous and endogenous TNF-· and IFN-‚ in an

amplified cascade. 

448
FACTORS INFLUENCING PHYTATE DEGRADATION
IN THE SMALL AND LARGE INTESTINE 

U. Schlemmer

Federal Research Centre for Nutrition and Food,

Institute of Nutritional Physiology, Haid-und-Neu-Str. 9,

76131 Karlsruhe, Germany 

Little is known about the mechanism of phytate degradation

in the intestine of humans and the factors which govern the

intestinal phytate hydrolysis, since, for ethical reasons, such

studies in humans are hardly feasible. Therefore, studies in

animals and in vitro studies are needed to throw light on the

mechanism of intestinal phytate degradation. 
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Early studies in germ-free rats proved the contribution

of micro-organisms to the degradation of phytate in the

intestine by phytases of microbial origin (1). Studies in

pigs showed strong phytate degradation along with high

activity of phytases and alkaline phosphatases in the

chyme of the small intestine and colon. This raised the

question of whether alkaline phosphatases besides

phytases contribute to the hydrolysis of IP6 and of other

inositol phosphates in the intestine (2). In vitro studies

with intestinal chyme of pigs, however, showed that

phytases degrade IP6 and other inositol phosphates in the

intestine, while alkaline phosphatases were only of limited

significance for the intestinal inositol phosphates

hydrolysis (3). Feed phytases had no effect on the phytate

hydrolysis in the large intestine. Feed matrix, however,

affected the intestinal degradation of phytate. Extruded

feed showed stronger phytate degradation in the intestine

than non-extruded feed (2).

These results show that, in the small and large

intestine, mainly phytases, probably of microbial origin,

are responsible for the hydrolysis of phytate and that the

feed matrix affects the intestinal phytate degradation.

This allows the assumption that, based on the similarity

of the human and pigs gut, phytases of microbial origin

also play a key role in degrading inositol phosphates in

the intestine of humans and that changing of the food

matrix by extrusion also enhances in humans intestinal

phytate degradation. If phytate in the chyme of the large

intestine is involved in the prevention of colon cancer,

then high IP6 concentrations in the intestinal chyme

might be favourable and enhanced phytate degradation

should be avoided.

1 Wise et al: Appl Envir Microbiol 43: 753-756, 1982.

2 Schlemmer U et al: Arc Anim Nutr 55: 255-280, 2001.

3 Schlemmer and Jany: Proc Soc Nutr Physiol 12: 29, 2003. 

449
EPIDEMIOLOGICAL INVESTIGATION OF PATIENTS
WITH COLORECTAL POLYPS

R. Schnabel1, P. Varga1, I. Kiss2, I. Ember2, C.S. Varga2,

A. Németh2 and J. Iványi2

1Nyiro Gyula Hospital, II. Department of Medicine;
2Medical School of Pécs, Public Health Institute, Pécs,

Hungary

Our objective was to search for genetic factors involved

in the development of sporadic colorectal cancers in high-

risk groups (e.g. in patients with colorectal polyps). We

investigated the mutations and polymorphism of the

CYP1A1, GSTM1, GSTT1 and NAT2 genes. In addition,

we investigated the mutations of the p53 gene, which

were reported by several authors to be also responsible

for the development of colorectal cancer. The molecular

epidemiological results and clinical chemical tumour

markers of 32 patients with colorectal polyps and 29

healthy controls are presented. No statistically significant

difference was found with respect to mutations of the

CYP1A1 gene. In contrast, we found that mutations in

the p53 and GSTM1 genes of patients with colorectal

polyps were 1.5 times more frequent (42.9%) than in the

controls (28.6%). NAT2 mutations were present in 78.5%

of the control group, whereas in the patients with

recurrent polyps mutation of the NAT2 slow allele was

more frequent (36.4%). Mutations of GSTT1 occurred in

42.6% of women with a negative family history, and in

71% of the controls.

450
S-PHASE OF THE DIPLOID AND ANEUPLOID CELL
SUBPOPULATION IN DNA-ANEUPLOID BREAST
CANCERS

F. Martínez-Arribas1, M.J. Núñez-Villar1, A.R. Lucas1, J.

Sánchez1, A. Tejerina1 and J. Schneider1,2

1Fundación Tejerina-Centro de Patología de la Mama,

Madrid;
2Universidad Rey Juan Carlos, Madrid, Spain

In the case of DNA-aneuploid tumors, there are no clear

guidelines as to which S-phase is the more relevant one,

when both types of cell populations are present: that

corresponding to either the diploid or the aneuploid

population, or rather an average of both. Materials and
Methods: We studied 280 breast cancer specimens from

previously untreated patients. Histologically, 231 were

ductal infiltrating carcinomas, 30 lobular infiltrating

carcinomas and 19 corresponded to other, less frequent

varieties. Flow cytometry was performed on fresh tumor

tissue, and immunohistochemistry for hormone

receptors, Ki67, c-erb-B2 and p53 on paraffin-embedded

material. Results: In diploid tumors, a high S-phase

(above the 75th percentile) correlated significantly with

Ki67 expression > 20% (p<0.0001). In aneuploid

tumors, however, this was only the case for the aneuploid

fraction of tumor cells (p<0.0001). A high S-phase of

diploid tumors correlated directly and significantly with a

high histologic grade (p=0.04), a high nuclear grade

(p=0.01), tumor size (p=0.0008), and inversely with

ooestrogen (p<0.0001) and progesterone (p<0.0001)

receptor expression. In aneuploid tumors, the aneuploid

tumor fraction showed a direct and significant

correlation with a high histologic grade (p<0.0001), a

high nuclear grade (p<0.0001), c-erb-B2 expression

(p<0.0001), mutant p53 expression (p<0.0001), tumor

size (p=0.0005), and inversely with estrogen (p<0.0001)
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and progesterone (p<0.0001) receptor expression. A

high S-phase of the diploid cell fraction of aneuploid

tumors, on the other hand, just showed an inverse

correlation with high nuclear grade of the tumors

(p=0.02), and none whatsoever with all other tested

parameters. Conclusion: In aneuploid tumors, the

aneuploid cell subpopulation is associated with the

malignant features of the tumors.

451
OVEREXPRESSION OF THE X-CHROMOSOME
RBM3 AND RBM10 GENES IN HUMAN BREAST
CANCER

F. Martínez-Arribas1, M.J. Núñez-Villar1, D. Agudo2, F.

Gómez-Esquer2, R. Lucas2 and J. Schneider1,2

1Fundación Tejerina-Centro de Patología de la Mama,

Madrid;
2Universidad Rey Juan Carlos, Facultad de Ciencias de la

Salud, Madrid, Spain

In a previous report, we showed that RBMX
overexpression in breast cancer is inversely related to

the expression of the angiogenesis-related CD105
(endoglin) gene. On the X-chromosome there are two

other genes belonging to the RBM family, RBM3 and

RBM10. They are both located close to each other on

the short arm of the chromosome at Xp11.23. Materials
and Methods: We studied, in 122 breast cancers, the

expression of the RBM3 and RBM10 genes by means of

RT-PCR; estrogen and progesterone receptor (ER &

PR), c-erb-B2, mutant p53 and Ki67 expression by

means of immunohistochemistry; and finally DNA-

ploidy by means of flow cytometry. Results from

previous studies on these same tumors, using the same

semiquantitative RT-PCR technique described here,

were available for the expression of the h-MAM, NUP88,
RBMX, VEGF and CD105 (endoglin) genes, and were

included into the final statistical analysis. Results: RBM3

and RBM10 mRNA expression levels correlated

significantly with each other (r=0.265; p=0.005). High

(above the mean) RBM3 expression levels correlated

inversely (r=-0.21; p=0.02) with mutant p53 expression.

High (above the mean) RBM10 expression levels also

correlated inversely (r=-0.32; p=0.0006) with mutant

p53. Additionally, high RBM10 expression correlated

again inversely (r=-0.22; p=0.01) with c-erb-B2

expression, with DNA-aneuploidy of the tumors

(r=0.21; p=0.02), and directly (r=0.2; p=0.03) with

estrogen receptor expression. Conclusion: Apparently,

all genes of the RBM family studied to date in human

cancer exert actions counteracting the development of

the tumor phenotype.

452
EXPRESSION OF THE NEW ANTIMETASTATIC
GENE BRMS1 IN BREAST CANCER 

F. Gómez-Esquer1, D. Agudo1, F. Martínez-Arribas2, G.

Díaz-Gil1, M. Pollán3 and J. Schneider1,2

1Universidad Rey Juan Carlos, Facultad de Ciencias de la

Salud, Madrid;
2Fundación Tejerina-Centro de Patología de la Mama,

Madrid;
3Centro Nacional de Epidemiología (Epidemiología del

Cáncer), Madrid, Spain

BRMS1 is a putative antimetastatic gene, located on

chromosome 11, recently identified in MDA-MB-435 breast

cancer cells. BRMS1 seems to act as a potent antimetastatic

gene in experimental tumor models. To verify if BRMS1
exerts its action in a similar way in clinical tumors, we

carried out the present study. BRMS1-mRNA expression

was tested in a series of human breast carcinomas and

correlated with the presence or not of axillary node

metastases. Additionally, BRMS1 expression was correlated

with all available clinical and biological parameters of the

studied tumors, in an attempt to obtain information about

the possible biological role of the BRMS1 gene in human

breast cancer. Materials and Methods: Previously untreated

invasive breast carcinomas (86 ductal infiltrating, 18

lobular, 3 tubular) were investigated for BRMS1 expression

by means of differential RT-PCR. Results: Of the 107

studied tumors, 40 (37.4%) expressed BRMS1 and 67

(62.6%) not. Down-regulation of BRMS1 expression in the

tumors did not correlate with the presence of axillary node

metastases. Furthermore, BRMS1 expression did not

correlate with any other of the studied clinical or biological

parameters of the tumors, except for a borderline

(p=0.059) correlation with estrogen receptor expression.

Conclusion: In breast cancer, down-regulation of BRMS1
expression seems not to mimic the clear antimetastatic

properties displayed in experimental tumor models. 

453
CIRCULATING HORMONE LEVELS AND THEIR
RELATIONSHIP WITH TUMOR FEATURES IN
HUMAN BREAST CANCER

L. Hernández1,2, MJ Núñez-Villar1, F. Martínez-Arribas1,

M. Pollán3, A. Tejerina1 and J. Schneider1,4

1Fundación Tejerina-Centro de Patología de la Mama,

Madrid;
2Hospital Clínico de Salamanca, Salamanca;
3Centro Nacional de Epidemiología (Epidemiología del

Cáncer), Madrid;
4Universidad Rey Juan Carlos, Madrid, Spain
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Breast cancer grows in a hormone-rich environment which

influences its biological features and thus ultimately its

clinical behavior. We measured circulating hormone

levels in premenopausal and postmenopausal breast

cancer patients prior to surgery, and correlated them

with all available clinical and biological features of the

tumors and with serum tumor marker levels. Materials
and Methods: FSH, LH, 17-beta-estradiol, progesterone

and prolactin were measured in 112 previously untreated

breast cancer patients (54 premenopausal and 58

postmenopausal). Serum tumor markers (CEA, CA 15.3,

CA-125 and Ca19.9) were measured at the same time.

All tumors were studied after surgery for hormone

receptor (ER & PR), Ki67, c-erb-B2 and p53 expression

by means of immunohistochemistry, and for DNA-ploidy

by means of flow cytometry. Results: In premenopausal

patients, high gonadotropin levels showed a direct

correlation with c-erb-B2 overexpression by the tumors

(FSH: p=0.02; LH: p=0.05). High estradiol levels, in

their turn, showed a very marked inverse correlation

(p=0.009) with the percentage of Ki67-expressing tumor

cells. In postmenopausal patients, FSH levels showed an

inverse (p=0.02) correlation with circulating

carcinoembryonic antigen (CEA) levels. Both

gonadotropins (FSH and LH) showed the same trend

(p=0.08) towards an inverse correlation with axillary

node invasion. High estradiol levels were inversely

related to c-erb-B2 expression by the tumors (p=0.03)

and showed a trend (p=0.08) towards an inverse

correlation with Ki67 expression by them. High

progesterone levels, finally, were again inversely related

to Ki67 expression by the tumors (p=0.05), and directly

associated with estrogen receptor positivity of the latter

(p=0.03). Conclusion: Circulating estradiol levels seem

to be associated with a less proliferative breast cancer

phenotype. FSH and LH levels, on the other hand, seem

to exert dual actions in premenopausal patients, where

they are associated with oncogenic activation, and in

postmenopausal women, where they are inversely related

to axillary node invasion and CEA serum levels.

Progesterone levels, finally, are associated with lower

proliferation and with estrogen receptor expression by the

tumors in postmenopausal patients.

454
NOVEL SYNTHETIC APPROACHES TO MOLECULES
WITH POTENTIAL ANTITUMOUR ACTIVITY

Fabio Fazio, Karsten Lange and Manfred P.Schneider

FB C – Bergische Universität Wuppertal, Germany

For the development of novel drugs, efficient and highly

selective synthesis is of prime importance. Due to the

frequently close relationship between biological

(physiological) activities and absolute configurations in

such molecules, their preparation in enantiomerically pure

form is imperative. For this, organic chemists have

developed highly efficient and effective methods and

examples to this effect for two classes of potential

antitumour active compounds will be discussed. 

Platelet-activating factor I (PAF;OAc) is a biologically

highly active phosphoglyceride and various structural

(etherlipid) analogues I [e.g. edelfosine (OMe), ilmofosine

(CH2OMe,S)] have been shown to possess important

antitumour/antiproliferative activities. We have recently

developed a general and easy route towards novel isosters II
of PAF which should possess – due their inherent structure

- considerably improved metabolic stabilities as compared to

parent PAF. A key step for the introduction of chirality was

the biocatalytic deracemization of an intermediate building

block using nature’s catalysts, e.g. enzymes.

Structural analogues of desoxy-L-nucleosides III –

enantiomers of the "natural" desoxy-D-nucleosides

(building blocks for DNA) – next to being of considerable

interest as antiviral compounds (e.g. Lamivudine, X=S)

– are also known to display antitumour activities (‚-L-

dioxolane cytidine, X=O). Novel synthetic approaches to

molecules of this general structure will be described

based on a central building block easily accessible from

L-ascorbic acid.

1 Lange K and Schneider MP: Tetrahedron: Asymmetry

2004, in press.

2 Fazio F and Schneider MP: Asymmetry 11: 1869-1876,

2000; 12: 2143-2145, 2001.

3 Fazio F, Maliakal D and Schneider MP: Heterocycles 55:

1323-1328, 2001.

455
PROTEIN MICROARRAYS – A PROMISING TOOL
FOR TUMOR DIAGNOSTICS

Nicole Schneiderhan-Marra1,2, Anette Kirn2, Stefan

Kramer2, Markus Templin2, Thomas O. Joos2 and Helmut

Deissler1

1University of Ulm Medical School, Department of

Obstetrics and Gynaecology, Frauensteige 14, 89075 Ulm;
2NMI Natural and Medical Sciences Institute at the

University of Tübingen, Markwiesenstr. 55, 72770

Reutlingen, Germany 
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Within recent years, protein microarrays have been

developed to simultaneously quantify a large number of

parameters present in a given sample. Such miniaturised

parallel sandwich immunoassays are of general interest for

all proteomic and diagnostic approaches, in which several

parameters must be determined from a limited amount of

sample, e.g. biopsy material. In addition to planar

microarray-based systems, bead-based flow cytometry

approaches are quite suitable for the multiplex detection of

target molecules, especially when only a small number of

parameters are to be analysed. 

Sensitivity, reproducibility, robustness and automation

must be demonstrated before protein microarray technology

will be suitable for high-throughput applications. 

The results of different types of protein microarrays,

such as multiplexed sandwich immunoassays, and reverse

screening approaches for the identification of tumor

markers and biomarkers, are presented and discussed.

Protein microarray technology has the potential to

improve diagnosis and individualised therapy in the

future. 

456
SELENIUM INCREASES THE RADIOSENSITIVITY
OF C6 RAT GLIOMA CELLS

P. Schüller1, S. Püttmann2, O. Micke1, V. Senner2 and N.

Willich1

1Department of Radiotherapy and Radiation Oncology

and 2Department of Neuropathology, University of

Münster, Germany

Experimental data suggest a radioprotective effect of

selenium compounds on normal tissue. Other authors

report a radiosensitizing effect on tumor cells. Clinical

data are scarce and heterogeneous. Our first results

indicated a radiosensitizing effect on glioma cells.

Materials and Methods: The influence of selenite

concentration on radiation sensitivity was analyzed by

culturing C6 cells at 4 different non-toxic selenite

concentrations (0 ÌM, 2 ÌM, 3 ÌM and 3.6 ÌM) for 14 days

before irradiation with 0 Gy to 20 Gy, and determining

plating efficiency and cell survival using the colony assay.

Experiments were repeated three times to determine mean

values and standard deviations. Results: The overall

radiosensitivity was low (D0,control=4.8 Gy). Irradiated

cells exposed to increasing selenite concentrations showed

a lower plating efficiency and, for doses > 2 Gy, a lower

survival than the control. For Se concentrations of 0 ÌM; 2

ÌM; 3 ÌM; 3.6 ÌM, respectively, SF2 amounted to 0.72;

0.48; 0.46; 0.27 and SF5 to 0.37; 0.25; 0.12; 0.16. The

Wilcoxon test showed significant differences in cell survival

between the non-irradiated control and the selenite-

exposed cells at 5 Gy and 10 Gy. Conclusion: Our

experiments suggest a radiosensitizing effect of selenite on

glioma cells, especially at doses > 2 Gy. 

457
99MTC BOMBESIN FAST UPTAKE BY VARIOUS
TUMORS

F. Scopinaro1, G. De Vincentis1, G.P. Di Santo1, S.

Remediani1, L. Filippi1, P.BÔuziotis2, S.C. Archimandritis2

and A.D.Varvarigou2

1Nuclear Medicine,DPT Scienze Radiologiche, Università

"La Sapienza", V.Regina Elena 324, 00161 Rome, Italy;
2NCSR "Demokritos", 15310 Agia Paraskevi, Athens,

Greece

Background: Plasmatic half-life of bombesin (BN) is 10 - 15

minutes, because mammalian’s plasma peptidases destroy

circulating BN: this is not a problem for the action of BN on

cancer (CA) because of metacrine and autocrine production.
99mTc labelling forms the 99mTc Bombesin (99mTcBN1), a new

cancer seeking agent. Inactivation of i.v. injected BN would

not allow CA to take BN up unless uptake (U) is very fast.

Our previous studies showed that high CA U: U of 99mTc BN

would probably occur before its plasmatic inactivation.

Materials and Methods: 15 patients (pts) with breast CA (BC),

2 with prostate CA (PC), 3 with colo-rectal CA, 3 with small

cell lung CA (SCLC) and 2 with exocrine pancreatic CA,

were studied with 99mTcBN1 dynamic scan. 185 MBq (5mCi)

of 99mTcBN1 were administered i.v. Scintigraphic images were

acquired by Á camera at one frame/ min x 20 min. Operators

draw regions of interest (ROI) of CA and, also, of

neighbouring tissues (bkg) for BC, SCLC and pancreatic

cancer, bkg and bladder for prostate and colo-rectal CA.

Data of activity inside ROIs were plotted against time by

computer, generating time/activity curves. When possible, CA

activity minus bkg was fitted with mathematical functions

(FU) by computer. Operators evaluated curve shapes, best fit

functions and time – to-max counts (Tmax) with computer

analysis. Results: All the CAs showed Tmax between 4 and 16

min. No statistical difference was found for Tmax among CA

groups. The FU At= A∞(1-e-kt), which describes final

compartment U, fitted best in 80% of the CA under study,

regardless of their origin. Bkg curves generally showed an

early vascular peak followed by decrease, with exception of

4 curves from ROIs drawn as breast bkg around CA,

showing similar-to-uptake- curve shape. Radioactivity

appeared into bladder within 2-3 min post injection, showing

stepwise raise. Conclusions: U was complete, earlier than 20

min p.i. in all the CA under study, showing no difference of

U speed due to tumour type: probably U speed depends on

regional blood flow and receptor over-expression, thus

probably more on CA size and development than on its
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origin. Breakdown of BN probably enhances renal clearance

of radioactivity. This may be important for therapy, when

BN1 will be labelled with 177Lu or 90Y, in the near future. 

458
COMPARISON OF RADIATION THERAPY
TECHNIQUES IN MALIGNANT GLIOMA
TREATMENT

M. Scorsetti, P. Lattuada, A. Mirandola, P. Navarria, R.

Pellegrini, A. Ravasio and G. Urso

Istituto Clinico Humanitas, Radioterapia e

Radiochirurgia

Via Manzoni, 56 - Rozzano, Mi, Italy

One of the major tasks in the treatment of patients affected by

malignant gliomas who have undergone non-radical surgery, is

delivering a radiation treatment that could give the maximum

dose to the clinical target sparing the surrounding normal

tissues. In order to evaluate the most efficient radiotherapy

treatment technique, we compared the dose to the tumor and

the dose to the organ at risk for different techniques. Materials
and Methods: We evaluated 7 patients with diagnosis of high

grade malignant glioma, treated using a Varian Clinac600

6MV X-rays beam for a total dose of 60 Gy in 30 fractions (2

Gy/fraction). The treatments were delivered using a 3D line

dynamic Multileaf collimator system (DMLC). For every

patient, we used a personalized immobilization system with a

thermoplastic mask and a 3D line head frame localization

device. The different techniques we compared were:

1. Dynamic therapy with ÌMLC;

2. Mixed technique with fixed beams and dynamic arcs;

3. Dynamic therapy with circular collimators;

4. Arcs Modulation Optimization Algorithm technique.

Conclusion: In this preliminary analysis, we found that

treatments performed with circular collimators are always the

best solution for lesions smaller than 2 cm. Dynamic technique

is suitable to treat irregularly shaped lesions far from organs at

risk, and mixed technique are useful to treat irregularly shaped

lesions near organs at risk. In cases of particular geometry

(evident concavity, target involving or surrounding OAR), we

suggest the use of optimization algorithm (AMOA), which is

not strictly necessary for other cases.

459
THE RELATIONSHIP BETWEEN THE
ORGANIZATION AND THE HEALTH INSURANCE
COSTS OF ORGANIZED BREAST CANCER
SCREENING

Andor Sebestyén1,2, Imre Boncz1,3 and István Ember1

1Department of Public Health, Faculty of Medicine,

Szigeti út 12., 7624 Pécs, University of Pécs;

2County Baranya Health Insurance Fund, Pécs;
3Department of Health Policy and Coordination, National

Health Insurance Fund, Budapest, Hungary

In the county of Tolna (Hungary), there has been a pilot

project for organized breast cancer screening since 1999.

This project was organized and supported by the World

Bank. Aim: The purpose of the study was to calculate the

health insurance cost of treatment of breast cancer

according to TNM stage. Materials and Methods: The

patients included women who had been diagnosed with

breast cancer, either by mammography screening or by

examination. The cost data derived from the financial

database of the National Health Insurance Fund of

Hungary. The follow-up period was 3 years, from 1999 to

2001. The data for staging were provided by the hospitals.

We calculated the average health insurance cost of

treatment for all the patients within the same stage. Results:
One hundred and thirty-five patients underwent

mammography screening, from whom we could follow-up

117 patients (87 patients with malignant breast cancer, 30

patients without cancer). As a result of this organized

breast cancer screening, 56 patients had malignancy, while

21.4% had no malignancy. The frequency of lower stages

was higher (Stage 0: 8.9%, Stage I: 37.5 %, Stage II: 12.5%,

Stage III: 17.9%, Stage IV: 1.8%). Of those with

spontaneous complaints, 61 patients had malignancies,

29.5% had no malignancy. The frequency of higher stages

was more common (Stage 0: 6.5%, Stage I: 18%, Stage II:

19.7%, Stage III: 21.3%, Stage IV: 4.9%). Average total

costs of stages were: no malignancy cases: 588 Euro, Stage

0: 2188 Euro, Stage I: 2355 Euro, Stage II: 4040 Euro,

Stage III: 5305 Euro, Stage IV: 6163 Euro. Conclusion: As

TNM stage increases, so does the cost of breast cancer

treatment: the cost of stages II-IV are 2 or 3 times higher

than the cost of stages 0 or I. 

460
PREVENTIVE ORAL HEALTH SERVICES IN DENTAL
PRACTICE IN HUNGARY

Andor Sebestyén1,2, Imre Boncz1,3, István Ember1 and

Jolán Bánóczy4

1Department of Public Health, Faculty of Medicine,

University of Pécs, Szigeti út 12., 7624 Pécs;
2County Baranya Health Insurance Fund, Pécs;
3Department of Health Policy and Coordination, National

Health Insurance Fund, Budapest;
4Department of Oral Biology, Faculty of Dentistry,

Semmelweis University Budapest, Budapest, Hungary

Aim: To examine the frequency of oral health screening

examinations for children and adults in the years 2000-
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2002, to assess correlations with the population/dentist

ratio, and to determine possible correlations with oral

disease data according to different regions in Hungary.

Materials and Methods: Data of screening examinations for

dentists – working with the National Health Insurance

Fund Administration, with data contained in its financial

database – were evaluated, concentrating on caries and oro-

pharyngeal cancer epidemiological data. The cancer

mortality data were defined according to ICD codes C00-

C14, deriving from the statistical database of the Hungarian

Central Office for Statistics. Results: Children under 18

years of age participated at a rate of less than 50% at the

screening examinations. The participation of adults at the

(for dentists compulsory, for the population voluntary)

screening examinations was extremely low (<10%).

Conclusion: High DMFT values in Hungary, and the lead

in oro-pharyngeal cancer mortality among 46 countries

might be consequent on the poor performance of

systematic primary and secondary prevention, on social

background conditions, as well as on the lack of oral health

consciousness of the population.

461
WHAT IS THE BEST SCHEDULE FOR PACLITAXEL
+ CARBOPLATIN AS FIRST-LINE TREATMENT IN
PRIMARY OVARIAN CANCER?

J. Sehouli, G. Oskay-Özcelik and W. Lichtenegger

Ovarian Cancer Working Group, North-Eastern-Society

of Gynaecological Oncology (NOGGO), Charité/ Campus

Virchow-Klinikum, Berlin, Germany

First-line treatment of ovarian cancer consists of a radical

surgical approach followed by adjuvant chemotherapy. The

combination of paclitaxel and platinum-containing drugs

has emerged as the current international standard

approach. Platinum is thought to connect the neighboring

bases of DNA strands, with resulting cross-over and lethal

disturbance of replication. This even affects resting cells.

Paclitaxel exerts its anti-tumor effect by stabilizing

microtubules and synchronizing cells in the G2/M-phase of

the cell cycle, thereby enhancing their susceptibility to

cytotoxic agents. Thus, both drugs act synergistically in

targeting solid malignancies. The main aims of adjuvant

chemotherapy are both to increase survival and to improve

the quality of life. The factors influencing these goals have

still not been completely defined and include total dose,

duration and density of application of the chemotherapy.

Xenograft models have demonstrated an anti-angiogenic

effect for low-dose paclitaxel infusion. Preclinical data have

suggested that duration of exposure is one of the most

important factors leading to cell death. It is, therefore,

theoretically more advantageous to exposure solid tumors

with long doubling times to a continuous cytotoxic

concentration to increase the chances of cells progressing

through the cell cycle during the treatment period. One

method for increasing the drug exposure is to administer

chemotherapy on a more frequent schedule. Both platinum

and paclitaxel can be applied safely and effectively on a

weekly schedule and have proven their anti-tumor activity

as single agents for ovarian cancer. These promising

findings prompted us to examine the combination of

paclitaxel and carboplatin given in a weekly regimen (12

courses) as first-line therapy in a phase II trial and to

analyze the sequential application of 4 cycles carboplatin

every 21 days followed by 12 courses paclitaxel in a weekly

schedule in another phase-II study. In the near future, the

best schedule of taxol plus carboplatin combined with a

new "biological modifier" (e.g. anti-EGF) must be explored.

462
SQUAMOUS CELL CARCINOMA ANTIGEN IN
MONITORING UTERINE CERVIX CANCER
PATIENTS

N.S.Sergeeva1, O.B. Dubovetskaya1, I.K. Sviridova,

N.V.Marshutina1, E.G.Novikova1, L.A.Aschraphian2,

L.V.Demidova1 and O.I.Trushina1

1Moscow Hertsen Reseach Oncological Institute,

Moscow;
2Russian Reseach Center of

Rentgenoradiology,Moscow,Russia

Aim: The aim of the study was to assess the usefulness of

serial squamous cell carcinoma antigen (SCCA) evaluation

in monitoring uterine cervix cancer patients (UCC).

Materials and Methods: SCCA level in serum species of 200

patients with UCC in situ and I-III stages (FIGO) were

analyzed by ELISA SCCA kit (Abbott Diagnostics, USA).

The discriminative level of SCCA was 1.5 ng/ml. Routine

serum SCCA determination was performed at each follow-

up visit of patients during two years. Results: Elevated

serum SCCA concentrations were found 5% (2/40) UCC in
situ, 28.9% (13/45), 75.8% (25/33), 81.7% (67/82) of

patients with UCC stage I-III, respectively. The

stabilization of SCCA level took place within one week

after operation and 4-6 weeks after completion of

radiotherapy. For patients with elevated SCCA

posttreatment levels, the further progression of disease had

been proved. 22.5% (45/200) patients had recurrences

during two years. SCCA levels were elevated in 77.8%

(35/45) patients. Mean SCCA serum level in recurrent

patients was 10.4±2.4ng/ml (0.2-227.8). The median lead

time for SCCA was 3.1±0.38 months (2-6). The mean

velocity of SCCA growth was 3.7 ng/ml/month (0.15-11.7).

Two patients with initially negative SCCA levels had

ANTICANCER RESEARCH 24: 3393-3698 (2004)

3628



demonstrated the elevation of antigen during progression

of disease. Conclusion: Pretreatment serum SCC antigen

levels can be used to identify patients with a poor

prognosis. Serial serum levels of SCCA may be useful for

early detection of recurrence or disease progression. This

marker might also be useful for monitoring the treatment

effects of UCC patients. 

463
THE ANTI-CARCINOGENIC ACTIVITY OF VITAMIN
D AND ITS SYNTHETIC ANALOGS 

Shraga Shany

Department of Clinical Biochemistry, Faculty of Health

Sciences. Ben-Gurion University of the Negev, and

Soroka University Medical Center Beer Sheva, 84105,

Israel

It is well-established that the physiological role of 1.25-
dihydroxyvitamin D3 (1.25(OH)2D3), the active metabolite

of vitamin D, is not limited to mineral and skeletal

homeostasis. In recent years, there has been increasing

evidence of the role of 1.25(OH)2D3 in the regulation of

cell growth. This includes the anti-proliferative effect on

cancer cells and the induction of differentiation of these

cells to normal-like-cells. This was also confirmed in our

laboratory in a series of in vitro studies on a variety of

human cancer cell lines such as: HL-60 (leukemia), HT-29

(Colon), LNCaP (Prostate), MC-F7 (Breast) and others.

However, since 1.25(OH)2D3 may be toxic because of its

hypercalcemic effect, its therapeutic use is limited. Hence,

our attention was directed to some synthetic less-calcemic

vitamin D analogs. The laboratory study was focused on

two such synthetic vitamin D analogs: i) the 1,25-

dihydroxy, 16-ene, 24-oxo vitamin D3 (JK-1624-3) synthetic

analog; ii) a recently developed vitamin D2 analog, namely

1,24(S)-dihydroxyvitamin D2 (1·,24(S)(OH)2D2). Both

analogs were found to be equipotent as 1.25(OH)2D3 in

inhibiting cancer cell growth, but do not cause

hypercalcemia in rats. The natural active metabolite of

vitamin D, as well as the synthetic analogs, were found to

affect cell cycle progression, to induce differentiation and

to increase apoptosis of cancer cell lines. The anti-

carcinogenic activity of 1.25(OH)2D3 was demonstrated

also in vivo in a rat model of Di-Methyl-Hydrazin -

induced colon cancer. Epidemiological studies also support

the role of vitamin D as a protective agent against a variety

of cancer diseases. In conclusion, there are significant and

convincing data concerning the protective, and possibly

therapeutic, effects of vitamin D against cancer diseases.

The results presented herein may encourage the use of

synthetic, less-calcemic vitamin D analogs for the

treatment of cancer. 

464
ANTICARCINOGENIC ACTIVITY OF 1.25(OH)2D3

AND ITS SYNTHETIC ANALOG JK-1624-3 ON
HUMAN LEUKEMIA AND COLON CANCER CELL
LINES

R. Chamias, G. Shubinsky1, G.H. Posner2, V. Gavrilov, I.

Zuili and S. Shany

1Department of Clinical Biochemistry, Hematology

Laboratory, Soroka Medical Center and Ben-Gurion

University of the Negev, Beer Sheva, 84105, Israel; 2The

Johns Hopkins University, Baltimore, MD, U.S.A.

The active metabolite of vitamin D, 1.25-
dihydroxyvitaminD3 (1.25(OH)2D3), is known to induce cell

differentiation and cell growth inhibition. However, since

it may cause hypercalcemia, its therapeutic use is limited.

1,25-dihydroxy,16 ene, 24-oxo vitamin D3 (JK-1624-3) is a

new 1.25 dihydroxyvitaminD3 synthetic analog that has been

shown to be less hypercalcemic. The aim of the present

study was to compare its anti-carcinogenic activity with that

of 1.25(OH)2D3. This comparison was carried out on the

HL-60 human leukemia and on the HT-29 human colonic

carcinoma cell lines. Cell proliferation was assessed by the
3H-thymidine incorporation procedure. Similar cell growth

inhibition effects were obtained for both 1.25(OH)2D3 and

JK-1624-3 in the tested cell lines. These effects were found

to be dose-and time-dependent. Using the FACS analysis,

the cell cycle arrest in G1 caused by 1.25(OH)2D3 was

confirmed. This was also found to be true for the cells

treated with the synthetic analog. Incubation of HL-60 cells

with 1.25(OH)2D3 or with JK-1624-3 revealed a significant

induction of differentiation to monocytes, as was expressed

by high levels of the differentiation markers CD14 and

CD11b. A similar induction of differentiation of HT-29

cells by 1.25(OH)2D3 or JK-1624-3, was determined by a

significant increase in alkaline phosphatase activity

(p<0.003 and p<0.001, respectively). These results support

our basic assumption that the synthetic less-calcemic

vitamin D analog, JK-1624-3, may be a potential

therapeutic agent in cancer treatment.

465
GLEEVEC DECREASES PROLIFERATION AND
SURVIVAL OF OVARIAN CANCER CELL LINES BUT
DOES NOT IMPROVE THE SURVIVAL OF
XENOGRAFT MODELS 

Tanya J. Shaw1,2 and Barbara C. Vanderhyden1,2,3

1Centre for Cancer Therapeutics, Ottawa Regional

Cancer Centre; Departments of 2Cellular and Molecular

Medicine and 3Obstetrics and Gynaecology, 503 Smyth

Road, Ottawa, Ontario, Canada K1H 1C4
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Ovarian cancer is the leading cause of death from

gynaecologic malignancies and, despite extensive

research dedicated to improving standard therapies and

evaluating new drugs, the mortality rate has not

improved in 30 years. Proto-oncogenes such as c-KIT

and platelet-derived growth factor receptor (PDGF-R),

which are frequently up-regulated in cancer and well-

demonstrated to be involved in cell proliferation and

survival, represent promising therapeutic targets with the

potential to decrease proliferation and restore apoptosis.

The objectives of this study were to evaluate the

therapeutic potential of Gleevec (an inhibitor of KIT,

PDGF-R, Abl, and BCR-Abl) for ovarian cancer both in
vitro and in vivo. KIT and/or PDGF-Rb activity were

inhibited with 5mM Gleevec in OCC1, ES-2, and HEY

cells, and the effects on proliferation and survival were

assessed. Treatment of cells in 10% serum negatively

affected cell proliferation (p<0.05), and in a cell-specific

manner either induced apoptosis or resulted in changes

in cytoskeletal protein expression, suggesting altered

differentiation. Treatment in serum-free media rendered

the cells more susceptible to apoptosis, and resulted in a

significant decrease in the number of adherent OCC1,

ES-2, and HEY cells by 64.7%, 41.0%, and 58.0%,

respectively (p<0.05). TUNEL analysis on OCC1 cells

confirmed that the proportion of apoptotic cells was

significantly greater in the treatment group (27.3% vs.
7.4%, p<0.05). The in vivo efficacy of Gleevec was

evaluated in CD-1 nude mice injected intra-peritoneally

(i.p.) with OCC1 cells. Commencing 24h post-xenograft,

mice were treated orally (100 mg/kg, 1x daily), or i.p. (50

mg/kg, 1x daily; or 30mg/kg, 2x daily) for 30 treatments.

Mean survival times were not affected by any of the

treatment regimens. The possibility that compensatory

signalling mechanisms may limit the efficacy of Gleevec

in vivo warrants further investigation. In conclusion, KIT

and PDGF-Rb regulate ovarian cancer cell proliferation,

differentiation, and survival, and these receptors may be

useful therapeutic targets for some ovarian cancer

patients. 

466
MODULATION OF ATP-DEPENDENT CHROMATIN-
REMODELING COMPLEXES BY INOSITOL
POLYPHOSPHATE 

Xuetong Shen

Department of Carcinogenesis, UTMDACC, Smithwille,

TX, U.S.A.

Eukaryotes use adenosine triphosphate (ATP)-dependent

chromatin-remodeling complexes to regulate gene

expression. We haven shown that inositol polyphosphates

can modulate the activities of several chromatin-

remodeling complexes in vitro. Inositol hexakisphosphate

(IP6) inhibits nucleosome mobilization by NURF, ISW2

and INO80 complexes. In contrast, nucleosome

mobilization by the yeast SWI/SNF complex is stimulated

by inositol tetrakisphosphate (IP4) and inositol

pentakisphosphate (IP5). We demonstrate that mutations

in genes encoding inositol polyphosphate kinases that

produce IP4, IP5 and IP6 impair transcription in vivo.

These results provide a link between inositol

polyphosphates, chromatin remodeling and gene

expression. 

467
PHOTODIT® AS A PHOTODIAGNOSTIC AND
PHOTOTHERAPEUTIC AGENT IN CANCER

Maria Shopova1, Daniela Petrova2 and Krassimir Dachev1

1Photomed Ltd, 30A Elemag Str., BG-1113 Sofia;
2Institute of Organic Chemistry, Bl.9, Bulgarian Academy

of Sciences, BG-1113 Sofia, Bulgaria

One promising new method for the treatment of cancer is

photodynamic diagnosis and therapy (PDDT). Following

intravenous administration of haematoporphyrin

derivatives (HpDs), which are selectively retained by

cancer tissues, low power laser irradiation with a

wavelength corresponding to the light absorption

properties of the sensitizer excites fluorescence and/or

singlet oxygen generation, permitting simultaneous

diagnosis and treatment of the cancer. One of the well

studied and clinically applied in drug PDDT is the

haematoporphyrin derivative, Photofrin®. Photodit® is

also a haematoporphyrin derivative patented in Bulgaria

as a photodiagnostic and phototherapeutic agent for

malignant diseases. Its UV/Vis and fluorescence spectra

demonstrate intensive and typical absorption and emission

maxima for HpDs used in PDDT of cancer. The IR

spectra also illustrate similarity in the peak positions. The

HPLC results confirm the porfimer / porfimer sodium

nature of Photodit®. Toxicological studies using

Photodit® on mice, rats and dogs showed no changes,

either in their behaviour and lethality, nor statistically

significant differences in the values of the clinical-

laboratory indices from physiological limits. The

antitumour activity of Photodit® on tumour-bearing mice

expressed a tendency to eliminate or very strongly reduce

the tumour mass. The preliminary clinical trials with

Photodit® on skin, gastrointestinal tract and lung cancer

have demonstrated very optimistic results. The aim of the

present investigations was the evaluation of Photodit® for

regular production as a lyophilized i.v. injectable

photosensitizer applied at PDDT of cancer diseases.
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468
"CHEMOTHERAPIA SPECIFICA" FOR THE CURE OF
BLADDER CANCER

S.K. Shukla1,2, F. Petrucci3, A. Alimonti3, R. Cusumano4,

S. Cusumano4, M. Cristalli2, G. Atzei1 and C. Cipriani1

1Servizio di Medicina Nucleare, Ospedale S. Eugenio,

Piazzale Umanesimo 10, 00144 Rome;
2Istituto di Metodologie Chimiche, C.N.R., Area della

Ricerca di Roma, C.P. 10, 00016 Monterotondo Scalo,

RM;
3Dipartimento di Ambiente e connessa prevenzione

primaria, Istituto Superiore di Sanità, Viale Regina Elena

299, 00161 Rome;
4Dipartimento di Urolologia, Aurelia Hospital, Via

Aurelia, 00100 Rome, Italy

As early as 1907, Paul Ehrlich wrote: "Bygone are the

days of empirical therapy and defined chemotherapia

specifica" as the treatment with a chemical substance

which is taken up by parasites and is capable of killing

them without causing much damage to the healthy organ

(1). Although bladder cancer, the 4th most frequent

cancer among men in the United States and many

Western countries (2), may be treated either by

intravesical instillation or by systemic administration of

the chemotherapeutic agents, the results obtained by

current chemotherapy are poor because the treatment

strategies are empirical (3), based on the cytotoxic

activity of the agents used rather than tumour-specific

agents which could eliminate the cause of cancer and

cure the patients. The object of our research was,

therefore, to study the biochemical nature of bladder

cancer by studying: 1) its affinity for the radio-

pharmaceutical citratogallate-67 and 2) its chemical

composition by comparative chemical analysis of the

tumour and neighbouring healthy tissue samples by

sector-field plasma-mass spectrometry (SF-ICP-MS). The

results obtained in cigarette smoking patients showed

that bladder cancer has high accumulation of Fe or Cu.

Our results further showed that the Ga-67 is quickly

taken up and remains firmly bound in the tumour but not

in healthy tissues. These properties and its high charge

density, 4.84, make citratogallate an interesting

chemotherapy agent for bladder cancer by displacing Fe

and Cu of lower charge density, 4.68 and 2.7, respectively.

Further clinical studies are needed to confirm the

therapeutic action of bladder instilled Ga and Ga-67. 

1 The Collected Papers of Paul Eherlich (F. Himmelweit,

Ed.), Vol. III, Chemotherapy, Pergamon Press, London,

1960, p. 81.

2 Jemal A, Tiwari RC, Murray T et al: Cancer Statistics,

2004. CA Cancer J Clin 54: 8-29, 2004.

3 Duggan BJ, McKnight JJ, Williamson KE et al: The need

to embrace molecular profiling of tumour cells in

prostate and bladder cancer. Clin Cancer Res 9: 1240-

1247, 2003.
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ERK1/2 EXPRESSION IN GLIOBLASTOMA
MULTIFORME

G. Sica1, G. Lama1, A. Mangiola2, S. De Silvestri1, G.

Sabatino2, C. Anile2, C. Giannitelli1 and G. Maira2

1Istituto di Istologia ed Embriologia and 2Istituto di

Neurochirurgia, Facoltà di Medicina e Chirurgia,

Università Cattolica del S. Cuore, Largo F. Vito, 1 00168

Roma, Italia

Glioblastomas (GBMs) are the most frequent and

aggressive primary brain tumors. Tumor cells infiltrate

surrounding brain tissue, which results in distinct foci

within the central nervous system, rendering these tumors

surgically incurable. Despite aggressive therapy consisting

of cytoreductive surgery, radiotherapy and chemotherapy,

the prognosis of these high-grade lesions is extremely

poor. Biological characterization of GBMs may help to

define tumor progression and improve clinical

management of this neoplasia. Molecular genetic and

biochemical studies have revealed an aberrant growth

factor signaling in GBMs. Thus, it would seem very

promising to investigate downstream intracellular

signaling pathways. Extracellular signal-regulated kinase

(ERK1/2) belongs to the largest mitogen-activated protein

kinase family and is generally involved in cell division and

differentiation. Recently, some authors have found that

ERK1/2 expression in glioblastoma multiforme

significantly affects survival time, and that an increased

number of phosphorylated ERK1/2-positive tumours is

associated with poorer survival. The aim of the present

work was to evaluate, by immunohistochemistry, the

expression of total and phosphorylated ERK1/2 in

glioblastoma multiforme and in samples derived from

peripheral areas up to 3.5 cm from the margin of the

tumor. This should permit visualization of the discrete

cellular pattern of ERK1/2 activation and provide a

deeper insight into the state of proliferation/

differentiation of cells belonging to the tissue surrounding

the tumor. 

Formalin-fixed and paraffin-embedded samples from

central neoplastic lesions and relative peripheral areas,

from 19 patients, were analyzed. Immunohistochemistry

was performed using a polyclonal antibody anti-p44/42

MAP Kinase (tERK1/2) and a monoclonal antibody anti-

phospho-p44/42 MAP Kinase (pERK1/2). Detection was

achieved with the ABC method using DAB as the
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chromogen. A proportion of t and p ERK 1/2-labelled cells

were evaluated at x 400 magnification and at least 1,000 to

2,000 cells from randomly-selected fields in each section

were counted. 

ERK1/2 immunoreactivity was detected in all samples

analyzed. In tissues resected at different distances from the

margins of the tumor, tERK1/2 immunostaining was present

in the majority of cells and preferentially localized in the

cytoplasm. A variable percentage of pERK1/2-positive cells,

with immunoexpression mostly localized in the nuclei, was

found. Cytoplasmic activated ERK1/2 was also observed in

both perinuclear regions and in the cell processes of glial

cells. In the center of the tumor, the highest percentage of

pERK1/2-positive cells was observed in the region

surrounding microvasculature or necrotic areas. Moreover,

cytoplasmic staining occurred less frequently. The total

ERK1/2 immunoreactivity visualized in the cytoplasm was

much more uniform. The expression of activated ERK1/2 was

not linked to the presence of neoplastic cells in any of the

samples studied. On the contrary, a slight expression was

occasionally found in the center of the tumor (where 100%

of cells are neoplastic), while a very strong expression in the

peripheral tissue samples, completely lacking tumor cells, was

detected. The presence of ERK activation in the tumor may

be due to stimulation induced by growth factors, while ERK

activation in areas that do not contain neoplastic cells may be

linked to a reactive status and merits further investigation.

470
KGF- AND IGF-I-INDUCED PROLIFERATION AND
PSA EXPRESSION ARE COUNTERACTED BY A
GnRH ANALOGUE IN HUMAN PROSTATIC CANCER
CELL LINES

F. Iacopino, C. Angelucci, S. Capucci, R. Urbano 

and G. Sica

Istituto di Istologia ed Embriologia, Facoltà di Medicina

e Chirurgia, UCSC, Largo F. Vito, 1, 00168 Roma, Italia

The prostate-specific antigen (PSA) is an extracellular serine

protease secreted by prostatic epithelium. Physiologically,

only trace amounts of PSA leak into the bloodstream.

Cytological and architectural changes in prostate epithelium,

which occur in benign prostate hyperplasia and in prostate

cancer (PCa), enhance the PSA release into the circulation.

In particular, PSA is most sensitive and reliable for the

detection of a residual tumor, possibly recurrence, or disease

progression following treatment. Keratinocyte growth factor

(KGF) and insulin-like growth factor I (IGF-I) affect

prostatic cell by cross-talk with the androgen receptor

signalling pathway which, in turn, influences PSA production.

Conflicting data has been published on the ability of such

growth factors to simultaneously regulate proliferation and

PSA expression in prostatic cells. We have previously

demonstrated that a GnRH analogue, Leuprorelin acetate

(LA), counteracts or even suppresses growth and PSA gene

expression stimulated by 5·-dihydrotestosterone (DHT) or

EGF in androgen-sensitive and -insensitive PCa cells (LNCaP

and PC-3, respectively). Thus, the verified properties of these

growth factors and hormones led us to investigate the effects

of KGF and IGF-I, alone or in combination with LA or

DHT, on the growth and PSA expression of LNCaP and PC-

3 cells. The effect of the above treatments on the

proliferation of the two models was evaluated by cell counts

after 48, 96 and 144 hours, while PSA protein expression was

determined by Western blot analysis after 24, 48, 96 and 144

hours. KGF (1-50 ng/ml) and IGF-I (1-100 ng/ml) were

ineffective in regulating LNCaP cell growth, while they

showed a mitogenic effect on PC-3 cells, the stimulation

reaching about 40% with respect to control at the highest

concentration of KGF, independently of the time interval.

The KGF- and IGF-I-induced stimulation of PC-3 cells was

reduced by LA, particularly at its highest doses. The PC-3

cells lacked PSA protein expression, which was not induced

by treatments. Exposure of PSA-positive LNCaP cells to

KGF (10 ng/ml) always enhanced PSA levels (32-53%), while

an up-regulation (33-92%) by IGF-I (50 ng/ml) was seen after

24 and 96 hours. The stimulatory effect of the two peptides

was reduced or completely suppressed in the presence of LA

(0.01 and 1000 nM). DHT (1 nM) always produced a marked

increase in PSA levels (78-202%) and the association with

KGF or IGF-I did not substantially modify this effect. The

results concerning the effects of KGF and IGF-I on cell

growth and PSA expression in LNCaP and PC-3 cells could

be indicative of two independent regulatory pathways

controlling these processes. As we have previously reported,

LA interferes with growth factor signalling cascades,

negatively-regulating the proliferation and gene expression

induced by the peptides. Data concerning the effect of LA on

cell growth of PC-3 cells stimulated with KGF might have a

certain relevance in the transition of PCa from androgen-

dependent to androgen-independent status. The lack of any

additive effect on PSA expression, when growth factors are

associated with DHT, suggests cross-talk between their

signalling networks.

Supported by Takeda Italia Farmaceutici.

471
VALPROIC ACID INHIBITS PROLIFERATION AND
AFFECTS ANDROGEN SENSITIVITY IN PROSTATIC
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Valproic acid (VA), a drug used as an anticonvulsant and

mood stabilizer, has been shown to impair cell growth and

evoke cell differentiation in several cell types. In the

present study, we investigated the effect of VA on the

proliferation of both androgen-sensitive (LNCaP) and -

insensitive (PC-3) prostate cancer cells. Moreover, we

explored the effect of VA on the androgen response of

these two models with the aim of establishing whether the

drug modulates or induces hormone sensitivity.

LNCaP cells were plated at a density of 50,000 cells/ml

in RPMI 1640 supplemented with 10% foetal bovine

serum (FBS) in 60-mm plastic Petri dishes. Forty-eight h

later, the medium was changed with RPMI 1640

supplemented with 5% charcoal-treated FBS (CH-FBS)

containing VA (75 Ìg/ml).

PC-3 cells were plated at a density of 25,000 cells/ml in

Dulbecco Modified Eagle’s Medium (DMEM)

supplemented with 5% FBS in 60-mm plastic Petri dishes.

Twenty-four h later, the medium was changed with DMEM

supplemented with 5% CH-FBS containing VA (75 Ìg/ml).

The medium with the drug was renewed every 48 h and cell

counts performed after 2, 4 and 6 days of treatment.

In experiments performed to evaluate the effect of VA

on the androgen sensitivity of LNCaP cells, these cells were

pretreated for 48h with VA (75 Ìg/ml) and subsequently

exposed to dihydrotestosterone (DHT) at concentrations

ranging from 10-11 to 10-5 M. Alternatively, cells were

treated with VA combined with the above mentioned DHT

concentrations.

PC-3 cells were also exposed to VA associated with DHT

(10-10, 10-9 and 10-8 M). Our data indicate that VA induced

a slight inhibition of LNCaP cell proliferation (about 15%

with respect to control). Nevertheless, when used in the

sequential modality or in combination with 10-10-10-7 M

DHT, it strongly reduced or suppressed the androgen-

promoted cell growth. In addition, it generally amplified

the inhibitory effect provoked by 10-6-10-5 M DHT. 

PC-3 cell proliferation was markedly reduced by VA, the

maximum inhibition reaching 40% when compared to

control. When DHT, which is ineffective on PC-3 cell

growth when used alone, was combined with VA, it was

able to counteract the inhibitory action of VA, inducing a

slight stimulation of cell growth at 10-9 and 10-8 M.

Our findings show that VA reduces the cell growth of

prostate cancer cells and may interfere with the androgen

receptor machinery. Of particular interest is the effect

observed in PC-3 cells, in which VA seems to induce

androgen sensitivity. It is worth noting that, in our

experience, PC-3 cells show very low levels of androgen

receptors (AR). Work is in progress to verify whether

alterations in AR expression are involved in the modulation

or induction of androgen sensitivity by VA.

Supported, in part, by Contributi UCSC Ricerca

Scientifica, 2004.
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ADHESION MOLECULES: IMPLICATIONS FOR
GROWTH AND DIFFERENTIATION OF PROSTATE
CANCER CELLS

G. Sica and C. Angelucci

Istituto di Istologia ed Embriologia, Fac. Medicina e

Chirurgia - Università Cattolica del S. Cuore, Largo F.

Vito, 1 00168 Roma, Italia

Cell adhesion is a fundamental process influencing cell life.

Cellular contacts with the extracellular matrix and with the

neighbouring cells are essential for tissue organization

during development and for the maintenance of tissue

integrity and function in adult organisms. Moreover, it is

now well established that alterations in the expression and

function of cell-cell and cell-matrix adhesion molecules are

correlated with the progression to tumor malignancy.

Cadherins are a family of transmembrane glycoproteins

mediating calcium-dependent cell-cell adhesion

predominantly through homophilic interactions of their

extracellular domains. They play an important role in cell

recognition and aggregation and in morphogenesis.

Cadherins are localized in the adherens junctions and are

associated with intracellular proteins, termed catenins, which

link the cadherin molecules to the actin microfilaments of

the cytoskeleton. Besides the classical cadherins, epithelial

(E), neural (N) and placental (P), more than 30 other

cadherins have been described to date. A significant body of

evidence indicates that the E-cadherin/catenin complex is the

target of many growth factors and hormone-dependent

signalling pathways. Various receptor tyrosine kinases may

modulate the interaction of bound catenins with cadherins

affecting their phosphorylation. This may allow the

redistribution of catenins and the free catenin pool may be

available for participation in signal transduction cascades

such as the wnt pathway.

The prostate gland is composed of tubulo-alveoli which

are lined by epithelium and embedded within a

fibromuscular stroma. The epithelium consists of secretory,

basal and neuroendocrine cells. Both the tall columnar

secretory and the rounded basal cells express E-cadherin

and alpha- and beta-catenin. E-cadherin dysfunction is

associated with an invasive phenotype in prostate cancer

and a correlation between the reduction of E-cadherin

levels and aberrant alpha-catenin expression has been
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reported. Low expression of catenins (particularly beta-

catenin) has been associated with increased tumor

dedifferentiation, invasion and metastasis.

More recently, it has been observed that the function of

E-cadherin during tumor progression is frequently replaced

by the expression of N-cadherin which is not present in

normal tissue and mediates less stable contacts. The gain

of N-cadherin by invasive prostate carcinoma cells suggests

a progression from an epithelial to a mesenchymal

phenotype which may allow their interaction with

surrounding fibroblasts and facilitate metastasis.

A soluble form of E-cadherin (80 kD), probably due to

the degradation of the standard molecule by proteolytic

activity, seems to represent a clinically useful marker that

may be combined with PSA to increase its sensitivity in the

diagnosis of prostate cancer. Potential markers in this

neoplasia may be the soluble forms of CD44. This molecule

belongs to a family of proteins involved not only in cell-cell

adhesion but also in hyaluran metabolism, signal

transduction across cell membrane and growth factor

secretion. Down-regulation of soluble forms of CD44 are

associated with prostate cancer progression.

For some time, we have been studying the expression of

adhesion molecules and related proteins in both androgen-

sensitive (LNCaP) and insensitive (PC-3 and DU-145)

prostate cancer cell lines and their variations due to

treatment with hormones and differentiating agents. Our

findings show that adhesion molecules are differently

expressed in prostate cancer cells according to their

phenotype and hormone-sensitivity. In fact, while in

LNCaP cells the complex E-cadherin /catenin is present

and functional, in PC-3 cells alpha-catenin is lacking. Of

particular interest are data concerning the ability of human

recombinant interferon beta, which is able to determine a

strong reduction in N-cadherin expression in parallel with

an increase in E-cadherin levels in PC-3 cells at different

concentrations and after various periods of time. Moreover,

interferon may suppress the expression of c-met, which is

the receptor for the hepatocyte growth factor, deeply

involved in mitogenesis, angiogenesis and cell migration. A

48-hour treatment of LNCaP cells with dihydrotestosterone

seems to induce an increase in E-cadherin, beta- and

gamma-catenin. A more pronounced effect on the same

molecules is observed after exposure to different

concentrations of a GnRH analogue, Leuprorelin acetate. 

473
BCL-2 AND BCL-XL: POTENTIAL TARGETS FOR
INHIBITION BY siRNA 

E. Yakobson, A. Vestin, J. Weinstein, V. Sergeyev, M.

Mandel, E. Khazanov, Y. Barenholz, R. Agami, I. Bank

and Y. Sidi.

Department of Medicine "C" and Laboratory of

Molecular Cell Biology, Sheba Medical Center, Sackler

School of Medicine, Tel Aviv University, Tel Hashomer,

52621, Israel

Bcl-2 is a member of the Bcl-2 gene family including

proapoptic and antiapoptic proteins. Due to its antiapoptic

properties, Bcl-2 and Bcl-XL play a major role in the

survival of multiple cancer cell types. It is of special

importance in the pathogenesis of several types of B-cell

lymphomas. Bcl-2 proved to be a useful target for

inhibition of tumor cell growth using antisense technology

in several models including breast cancer cell lines and

melanomas both in tissue culture and in clinical trials. The

present report summarizes our data using small interfering

RNA (siRNA) technology targeted towards Bcl-2 in

several cell lines. Five different Bcl-2 and one Bcl-XL

siRNA were used.

We studied the growth inhibitory effects and apoptosis

enhancement of these siRNAs in MCF 7, human breast

carcinoma, MB001 Human melanoma, HaCaT, human

keratinocytes and HVS human T cell line.

Marked antiprolferative effect was observed in all cell

lines using four of five siRNAs directed towards Bcl-2 and

in the one siRNA directed towards Bcl-XL genes. This

effect was observed at concentrations as low as 10nM.

Random sequence siRNA and one additional anti Bcl-2

siRNA did not cause any inhibition. Apoptosis was

markedly enhanced (10-fold) under the same conditions

and the expression of Bcl-2 was reduced by more than two-

folds following this treatment.

The present data proves that Bcl-2 and Bcl-XL are

potential targets of tumor cell growth using the siRNA

technology. These oligonucleotides are much more efficient

if compared to antisense based technology.

474
SHORT TERM ASSESSMENT OF IMMUNOLOGICAL
AND CELLULAR PARAMETERS IN URINE OF
PATIENTS UNDERGOING INTRAVESCICAL BCG
TREATMENT

S. Siracusano1, F. Vita2, S. Ciciliato1, R. Abbate2, D.

Ricci1, A. Tiberio1, G. d’Aloia1, E. Belgrano1 and G.

Zabucchi2

1U.C.O. Urology – Università of Trieste, Trieste;
2Physiology and Pathology Department, University of

Trieste, Italy

BCG mechanism of action is currently unknown, although

it causes an immune response involving monocytes, NK cells

and neutrophiles. The aim of this study was to observe

immune and cell parameters in urine of patients undergoing
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intravescical BCG treatment. Materials and Methods: The

study included 6 male patients, with prior informed consent,

(mean age 66.8) who underwent bladder neoplasia resection

with histological evidence of T1G3 carcinoma. All patients

were treated with a cycle of 8 weekly intravescical BCG

instillations (81 mg). Three urine samplings were carried out

on all patients (10 minutes before instillation, first voiding

after instillation and 30 minutes after first voiding) in order

to analyse cell number and type, lysosomal enzyme presence

and immunoglobulin anti-BCG-IgG content in urine.

Results: As shown in Table I, there was a considerable

increase in protein content starting from the first week, in

neutrophiles during all the weeks of treatment and in anti-

BCG-IgG from the fourth week. 

Table I. 

Proteins mg/ml IgG anti-BCG ng/ml neutrophiles 

millions/ml

weeksUrine Urine Urine Urine Urine Urine 

pre BCG post BCG pre BCG post BCG pre BCG post BCG

1 16 14.4 0 0 0.001 0.14

2 10.1 108.1 0 0 0.003 33.6

3 15.7 465.7 0 1 0.28 1.5

4 15.8 466.8 0 1.03 2.25 58.8

5 20.6 1700 0.13 2.4 1.8 56.1

6 155 1258 0.8 2.7 1.2 21.8

7 74.7 229 0 3.4 4.12 27.7

8 144.6 861 0.83 1.2 2.3 58.6

Conclusion: The increase of leucocytes in urine after

instilment should demonstrate an increased permeability of

the urothelium with a local increase of anti-BCG-IgG

which would then be activated. Such activation could

enable an interaction between BCG and antibody, with

subsequent cytotoxic action of the complement on the

urothelium. According to these data, we can assume that

BCG therapy is not only based on a cell-mediated

immunity, but also on a specific humoral immunity which

acts together with the first to cause tumour cell death.

475
PURIFICATION OF CELL FUSION PRODUCTS BY
PHYSICAL METHODS

Giammaria Sitar, Massimo Vincitorio and Iraklis

Chrysantzas

University of Pavia, Department of Medicine, Pavia, Italy

The cell hybridization technique for generating monoclonal

antibodies has long been utilized as a basic method in

immunology and, more recently, rapid progress is occurring

as tumor-dentritic cell fusion technology is applied to

immunotherapy strategies.

Tumor-DC fusion hybrid cells are prepared either by

exposure to PEG (polyethylene glycol) or electrical fields.

Although several other methods have been used to

accomplish cell fusion, PEG is still chosen because of its

simplicity and low cost. However, PEG can cause

uncontrollable fusion of many cells leading to the

appearance of giant polykaryons, poor reproducibility and

varying fusion combinations among individual cells. 

PEG damages cells: overtreatment results in excessive

cell death and the formation of syncytia containing several

nuclei and undertreatment results in insufficient fusion.

PEG effect on cells is secondary to dehydration forces

bringing cells together and changes the orientation and the

configuration of molecular dipoles and the organization of

the water associated with the membrane, probably inducing

changes in the permeability of the membrane and the

properties of its cytoskeletal components.

Therefore, we first undertreated cells with PEG in order

to obtain only a disorganization of cell membrane, followed

by a second undertreatment. Thus, not only more

polykaryocytes were generated, but most of them were bi-

trinucleated. Microscopic observation of the fusion process

revealed that, in a human cell system, 25 % of the cells

were physically fused. The isolation of polykaryocytes was

obtained using sequentially density gradient centrifugation

and velocity sedimentation . We were able to obtain an

almost homogeneus fraction of PEG-induced

polykaryocytes, but not the separation of heterokaryocytes

from homokaryocytes.

476
BCR/ABL FUSION TYROSINE KINASE PROMOTES
UNFAITHFUL REPAIR OF THE REACTIVE OXYGEN
SPECIES – DEPENDENT DNA DOUBLE-STRAND
BREAKS

Tomasz Skorski

Center for Biotechnology, Temple University, Philadelphia,

PA, U.S.A.

Oncogenic fusion tyrosine kinases (FTKs: BCR/ABL,

TEL/ABL, TEL/PDGFbR) cause various leukemias, and

induce drug resistance and genomic instability. We find that

BCR/ABL kinase-induced reactive oxygen species (ROS)

cause chronic oxidative DNA damage as indicated by an

enzymatic assay detecting oxidized bases. These DNA lesions

result in DNA double-strand breaks (DSBs) detected by

comet assay, immunofluorescent Á-H2AX nuclear foci and

linker-ligation PCR (LL-PCR). ROS-dependent DSBs

occurred in the regions containing multiple, 5-9bp long
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stretches of G/C, in concordance with the notion that

oxidative DNA damage is predominantly detected in G/C-rich

sequences. Elevated numbers of DSBs were detected in

BCR/ABL cell lines and in CML patient samples, in

comparison to normal counterparts. Inhibition of the

BCR/ABL kinase by STI571 and ROS activity by the ROS

scavenger PDTC reduced DSBs formation. Cell cycle analysis

revealed that most of these DSBs occur during S- and G2/M-

phases, and are probably associated with the stalled

replication forks. Homologous recombination repair (HRR)

and non-homologous end-joining (NHEJ) represent two

major mechanisms of DSBs repair in S- and G2/M-cell cycle

phase. Using the in vivo recombination assay consisting of the

DSB-dependent reconstitution of the green fluorescent

protein (GFP) gene, we found that HRR is stimulated in

BCR/ABL-positive cells. In addition, in vitro assay measuring

the activity of NHEJ revealed that this repair process is also

activated by the BCR/ABL kinase. RAD51 and Ku70 play a

key role in HRR and NHEJ, respectively. The reaction sites of

HRR and NHEJ in the nuclei could be visualized by double-

immunofluorescence detecting co-localization of Á-H2AX foci

(DSBs sites) with RAD51 (HRR sites) or Ku70 (NHEJ sites).

Equal co-localization frequency of Á-H2AX foci with RAD51

and Ku70 was detected, suggesting that both HRR and NHEJ

play an important role in reparation of ROS-dependent DSBs

in BCR/ABL-transformed cells. Analysis of the DSBs repair

products in the reporter DR-GFP gene in BCR/ABL cells

identified ~40% of HRR and ~60% of NHEJ events.

Sequencing revealed point-mutations in HRR products and

large deletions in NHEJ products in BCR/ABL-positive cells,

but not in non-transformed cells. We propose that the

following series of events may contribute to genomic

instability of Ph1-positive leukemias: BCR/ABL→ROS

→oxidative DNA damage→DSBs in proliferating cells

→unfaithful HRR and NHEJ repair. Since BCR/ABL share

many similarities with other FTKs, these events may

contribute to genomic instability of hematological

malignancies caused by FTKs.

477
PROTEOMIC PROFILING OF SIGNALING
PROTEINS IN TEN DIFFERENT TUMOR CELL
LINES

Irene Slavc1, Ephrem Engidawork1,2, Leila Afjehi-Sadat1

and Gert Lubec1

1Department of Pediatrics, Medical University of Vienna,

Vienna, Austria;
2Department of Pharmacology, School of Pharmacy,

Addis Ababa University, Addis Ababa, Ethiopia

Normal cell development requires a coordinated and

organized reaction and adaptation to the constantly

changing environment. Cells achieve this by a network of

signaling pathways, comprising proteins that serve as

molecular switches. Subversion of these intracellular

signaling pathways is implicated in several diseases,

including cancer. To better understand the mechanisms of

this process, and to identify potential biomarkers and/or

therapeutic targets at the protein level, we performed two-

dimensional electrophoresis (2-DE) and mass spectrometry

in ten different tumor cell lines. Following separation by

high resolution 2-DE, image analysis unambiguously

identified a series of 64 signaling proteins that were

differentially expressed in different cell lines. Signaling

proteins of immense significance in cancer biology,

including 14-3-3 protein Û, growth factor receptor bound

protein 2, Cdc25B phosphatase, activator of

morphogenesis-1, fibroblastic growth factor-5, Rho/Rab

GDP-dissociation inhibitors and molecules associated with

the SH3 domain of Stam, displayed tumor cell line-specific

expression. Other signaling proteins of importance, such as

maspin, nucleoside diphosphate kinase-A, Ser/Thr kinases,

Ser/Thr phosphatases, septins, annexins, Raf-kinase

inhibitor protein and receptor for hyaluronic acid-mediated

motility, however, showed tumor cell line-associated

expression. These data highlight that there might be

specific and shared signaling pathways that are activated in

the chain of events leading to tumor formation. Moreover,

the data open the possibility of developing new prognostic

markers, as well as widening the avenue of cancer

chemotherapy. 

478
CYCLOOXYGENASE – 2 (COX-2) EXPRESSION IN
PREMALIGNANT ESOPHAGEAL EPITHELIUM AND
ESOPHAGEAL CANCER

Barbara Slesak1, Antonina Harlozinska1 and Jerzy

Rabczynski2

1Department of Clinical Immunology and 2Department of

Pathological Anatomy, Wroclaw Medical University,

Mikulicza-Radeckiego Str. 7, Wroclaw 50-368, Poland

Current findings indicate that cyclooxygnase-2 (COX-2)

may be associated with the development and/or progression

of esophageal malignancy, but little is known about COX-

2 expression in premalignant conditions. There is a lack of

data regarding COX-2 in long term gastro-esophageal

reflux. We investigated the expression of COX-2 in

multistage esophageal carcinogenesis using squamous

ephitelium from reflux and squamous cell cancer (SCC).

Moreover Barrett's epithelium - adenocarcinoma sequence

was also investigated. Tissue samples were examined

retrospectively from: gastro-esophageal reflux - 10 patients,

SCC - 15, Barrett' esophagus - 21 and adenocarcinoma - 14
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patients. No preoperative or pre-biopsy treatment had been

performed. Immunohistochemical staining revealed a

significant heterogeneity in COX-2 expression in the

studied lesions. Cytoplasmic staining of weak intensity for

COX-2 in all cell layers was found only in 3 out of 10 cases

of esophageal squamous epithelium from reflux. Among

the carcinomas, 12 out of 14 SCCs (85.7%) exhibited

cytoplasmic immunoreactivity, whereas 2 carcinomas

(14.3%) were completely negative. Of the 14

adenocarcinomas, 13 cancers (92.7%) showed cytoplasmic

immunoreactivity for COX-2 while one (7.2%) was

negative. The percentage and staining intensity varied

markedly between SCC and adenocarcinomas, however

these differences were not statistically significant. For the

first time, the COX-2 expression in epithelial cells

originating from esophageal squamous epithelium taken

from patients suffering from long term gastro-esophageal

reflux was demonstrated. The elevated COX-2 expression

in SCC and adenocarcinomas was confirmed. Our studies

indicate that COX-2 expression may be an early event in

the multistage development of esophageal cancer. 

479
NOTES ON NUCLEOLI IN MALIGNANT CELLS

Karel Smetana

Institute of Hematology and Blood Transfusion, U

nemocnice 1, Prague 2, 128 20, Czech Republic

Nucleoli (No) have been used as markers of malignant cells

since the end of 19th century. At present, their

cytochemistry and ultrastructure might provide a useful

tool for the evaluation of proliferation, the resting state,

aging and cell death at the single cell level, even after

cytostatic treatment. 

Large No, with multiple fibrillar centers (FCs) and silver-

stained organizer regions (AgNORs), are active in respect

of transcription and processing of rRNA and are mostly

present in proliferating cells. In contrast, large No, with a

reduced number or absent FCs and AgNORs, are inactive

and may be found in aging or apoptotic cells without

previous terminal maturation. Ring-shaped No consist of

one large FC surrounded by an RNA-containing peripheral

ring. They are "sleeping" and are present in "resting" cells

which, however, may reenter the proliferative-cycling state.

"Inactive" micronucleoli are smaller than 1Ì in diameter

and represent the terminal stages of nucleolar

development. They are mostly found in terminal cell

maturation. 

When various types of No are present in one cell, the cell

should be evaluated according to the nucleolar functional

dominance, i.e. cells containing active, sleeping and inactive

No are usually proliferating, while cells containing sleeping

and inactive No are resting and may reenter the

proliferative state. Micronucleoli present in cells, in

addition to other nucleolar types, represent satellite No and

their number may increase after cytostatic treatment.

Nucleolar asynchrony, i.e. presence of active and sleeping

nucleoli in one cell, was usually noted in cells more

resistant to the cytostatic treatment. 

The recently observed translocations of nucleolar

proteins and AgNORs might be also useful in the future

and add new nucleolar markers for the evaluation of the

single cell state. Translocation of nucleophosmin was noted

in cells sensitive to the cytostatic treatment and

intranucleolar translocation of AgNORs was observed in

induced cell aging. 

This presentation was supported in part by the Grant NC

7603 of the Czech Ministry of Health. 

480
CHARACTERISATION OF NOVEL PORPHYRIN-
ANTIBODY CONJUGATES FOR USE IN
PHOTOIMMUNOTHERAPY OF CANCER

K.A. Smith1, N. Pesa2, V. Staneloudi1, J. Swann2, R.

Hudson2, H. Savoie2, R.W. Boyle2 and J. Greenman1

Clinical Biosciences Institute, 1Division of Cell and

Molecular Medicine and 2Department of Chemistry,

University of Hull, Cottingham Road, Hull, HU6 7RX,

U.K.

Photodynamic therapy has become a useful tool in

oncology but is often limited by side-effects caused by a

lack of targeting of the photosensitiser. This problem can

be circumvented by the conjugation of photosensitisers,

such as porphyrins, to tumour-specific monoclonal

antibodies (mAb). We have developed a simple method for

the conjugation of porphyrin isothiocyanate molecules to

proteins via the lysine residues. Here a panel of novel

porphyrin isothiocyanate molecules were conjugated to a

selection of mAb to allow targeted delivery of

photosensitiser to tumour cells. Successful conjugation was

verified by polyacrylamide gel electrophoresis, which also

confirmed no disruption of the antibody after conjugation.

Flow cytometry confirmed that there was no change in

antibody binding or specificity caused by the conjugation

procedure. Cytotoxicity was assessed by MTT assay after

incubation of immunoconjugates with carcinoma cell lines

and irradiation with non-thermal red light (>600nm). The

porphyrin LD50 concentrations showed that the antibody

conjugates were more significantly effective at killing than

the drug alone. Further investigation into the mode of cell

death revealed that cell death resulted from the rapid onset

of apoptosis after irradiation. In addition, confocal

microscopy was used to visualise the localisation of the
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conjugates within the cell. It was shown that porphyrins can

be conjugated to antibodies using a simple, widely

applicable method that does not affect antibody binding.

The lower LD50 concentrations of the bioconjugates,

together with minimal non-specific binding, means that

these novel PDT reagents have potential as anti-tumour

drugs.

481
TOPOISOMERASE IIa/b-DNA COMPLEXES
STABILIZED BY ICRF-193

Shujun Liu, Bin Li, Edith F. Yamasaki and Robert M.

Snapka

Division of Radiobiology, Department of Radiology, The

Ohio State University, 400 West 12th Avenue, Columbus,

Ohio 43210, U.S.A.

Objectives: To understand the nature of the topoisomerase

IIa/b-DNA cleavage complexes stabilized by the

bisidoxopiperazine ICRF-193.  Background:
Bisdioxipiperazines are believed to be pure catalytic

inhibitors of topo II that stabilize a "closed clamp" form of

the enzyme that can form a non-covalent topological

complex with DNA. Our in vitro studies have shown that

ICRF-193 causes site-specific topoisomerase II· and II‚-

mediated DNA cleavage and also causes topo II· and II‚

covalent crosslinking to DNA (JBC 276:44488). Other

laboratories have reported evidence supporting topo II-

mediated DNA cleavage by bisdioxopiper-azines in vivo,

and evidence that DNA strand break repair enzymes

modulate the cytotoxicity of these drugs. Experimental
Design: Topo II isozymes covalently linked to DNA in vivo
were isolated by DNA banding in CsCl gradients. The

covalently linked proteins were released by nuclease

digestion of the DNA and analyzed by gel electrophoresis,

MALDI-MS, Nanospray, Western blotting and gel

fluorography. We refer to this approach as chromosomal

crosslink analysis (CXLA). HCHO crosslinking, alone or in

combination with VM-26 and ICRF-193, was used to probe

the percentages of closed clamp and covalent topo-II-DNA

cleavage complexes caused by VM-26 and ICRF-193.

Transfer of 3H-Tdr label from DNA to topos was used to

demonstrate covalent topo-DNA cleavage complexes.

Results: The CXLA approach resulted in rapid isolation of

homogeneous topos I, II· and II‚ covalently linked to

cellular DNA. The topos were visualized on gels by protein

stains, and confirmed by proteomic data. SUMO-2/3 was

shown to be present in camptothecin stabilized topo I-DNA

complexes. HCHO alone caused very low level crosslinking

of topos IIa and IIb to MCF-7 cellular DNA. Treatment of

cells with VM-26 and ICRF-193 greatly increased the levels

of topo IIa covalently linked to DNA, but the inclusion of

HCHO with these drugs did not significantly increase topo

II·-DNA crosslinking. A similar result was found with VM-

26 and topo II‚. ICRF-193 caused significant topo II‚-

DNA crosslinking, but co-treatment with HCHO resulted

in reproducibly higher crosslinking of topo IIb to MCF-7

DNA. This suggests that ICRF-193 stabilized topo II‚-

DNA complexes may include significant levels of closed

clamp complexes in addition to high levels of covalent

cleavage complexes. Transfer of 3H-thymidine label from

cellular DNA to topoisomerase II demonstrated that

ICRF-193 causes covalent topoisomerase II-DNA

complexes in vivo. 

This work supported by NIH RO1 CA97107 to RMS and

The Ohio State University Comprehensive Cancer Center

P30 CA 16058.

482
CONSTRUCTING COMPREHENSIVE MAPS OF
GENE INTERRELATIONS BY AN INTEGRATIVE
SUPERVISED CLASSIFICATION APPROACH: A
CASE-STUDY OF THE WNT SIGNALLING PATHWAY

L. Soinov and M. Kapushesky

Microarray Informatics Group, EMBL-EBI, Wellcome

Trust Genome Campus, Hinxton, Cambridge CB10 1SD,

U.K.

Substantial progress in the development of microarrays

and the ongoing accumulation of expression data have

given rise to the possibility of elucidating novel

relationships between participants of various processes

within the living cell. The quantity and complexity of these

data call for new, well-developed methods of analysis.

Machine learning approaches, either supervised or

unsupervised, are currently at the front line of research

and applications in this area. Data clustering is now a

commonly used technique for the preliminary analysis of

expression data, while various supervised classification

approaches have been applied effectively to a number of

diagnostic and prognostic problems. Recently, supervised

classification has been proven successful in uncovering

new, and confirming known, relationships between

expression levels of genes in gene expression networks,

i.e., models in which each gene reacts to the changes in

expression of other genes in the network by changes in its

own expression level (1). Because of the inherent

noisiness of microarray data we suggest that the most

sensible way to perform supervised analysis is by dealing

with relatively small sets of genes believed to be tightly

interconnected within a certain cellular process or known

to be related to a particular state of the cell.

Here we propose a conceptually simple and

comprehensible framework for inferring relationships
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between known or putative components and targets of

signalling pathways on the transcription level. The

proposed methodology involves three distinct steps: i) a

microarray experiment, where a particular pathway is

induced and differentially expressed genes reacting to the

induction are detected; ii) microarray experiments, where

the expression levels of genes identified in the first

experiment are measured under particular conditions or in

particular samples; iii) supervised classification analysis

confirming known gene interrelationships, as validation of

the procedure, and generating new hypothetical

relationships between the studied genes. Using this

approach, we analysed the Wnt signalling pathway and its

known and putative targets. In addition to being highly

conserved and to controlling many events in embryogenesis,

the pathway is also of great interest as its deregulation

causes improper target gene activation observed in various

types of human cancers (2,3).

The data for the first step above came from the

microarray experiment by Willert et al., in which the targets

of Wnt signalling were identified by stimulating human

embryonal carcinoma cells with active Wnt protein (4). We

re-analysed the experimental results of Willert et al. for our

purposes. Genes, whose expression levels varied

significantly in this experiment, were selected and then

known components of the canonical Wnt pathway (5) were

added, thus achieving a reasonable approximation of the

set of genes that are either known or suspected to be

involved in Wnt signalling. As the second step for our

analysis, we used two gene expression datasets from Chen

et al., where microarray experiments were performed on

human liver and gastric tumour cells (6,7). These two

datasets, comprising correspondingly: i) 102 primary

hepatocellular carcinoma samples and 74 non-tumour liver

tissue samples and ii) 90 primary gastric adenocarcinoma

samples and 22 samples of non-neoplastic gastric mucosa,

were chosen due to strong evidence implicating several

components of the Wnt signalling pathway in these types of

cancer (8,9). We also consider as advantageous and

important the fact that both experiments were conducted

in the same laboratory, thus providing some uniformity to

the data produced.

The third step involved the application of the

supervised analysis schema previously described in (10).

We used expression data matrices from the above cancer

microarray experiments to construct, for each of the

selected genes, a prediction matrix. Each column of a

prediction matrix is an example of correct classification; a

column's last element is the state of the gene to be

predicted and all other elements are the expression values

of other genes on which the prediction is to be based. We

constructed classifiers predicting the states of the genes in

the network in the form of decision rules. Three gene

states were used for the uniform representation of the

decision rules: "up-regulated," "down-regulated" and

"unknown," defined by comparing the expression level of

every gene to its mean expression level calculated across

all samples in a given experiment. The uniform language

representation of classification results thus allows data

from different sources to be analysed in an integrative

fashion. Given consistently represented rules, we chose

the most relevant ones based on their significance/

coverage, accuracy and stability across all the data coming

from the two previous steps (10).

The selected genes fall into two distinct groups: genes

involved in the canonical Wnt pathway ("canonical" genes)

and genes obtained from the results of Willert et al.
("putative" genes). The majority of rules derived via our

analysis for the "canonical" genes confirmed known

connections between them. At the same time, relationships

among "putative" genes and between "putative" and

"canonical" genes can be experimentally analysed further

and can provide us with new insights into the functioning

of the pathway as well as with new hypotheses concerning

the character of possible involvement of "putative" genes in

Wnt signalling.

Based on the chosen rules, we constructed a map of

predicted relationships among the considered "canonical"

and "putative" genes of the Wnt pathway. The lists of the

selected genes, the rules predicting gene states via
expression levels of other genes and the interaction map

are available upon request from lev@ebi.ac.uk.
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483
EXPERIMENTAL ANTI-ANGIOGENIC THERAPY OF
BRAIN TUMORS

Dag R. Sorensen

Center for Comparative Medicine, Rikshospitalet,

University of Oslo, 0027 Oslo, Norway

Malignant brain tumors are characterized by an extremely

short postdiagnosis survival time. This poor prognosis rests

on both local aggressiveness and resistance to diverse

therapeutic options. Thus, a variety of therapies such as the

inhibition of angiogenesis and signal transduction pathways

have been attempted.

The formation of a vascular network is essential for

tumors to grow and metastasize. Glioblastoma multiforme

demonstrates a high degree of proliferation of the

microvasculature, thus serving as suitable targets for anti-

angiogenic therapy. To date, a number of inducers and

inhibitors of angiogenesis have been described. Endostatin

is a 20-kDa cleavage product of the C-terminal domain of

collagen XVIII. We have previously shown that

subcutaneous and intracranial growth of gliosarcomas can

be inhibited by endostatin.

Additionally, regulatory proteins involved in tumor cell

proliferation and angiogenesis would also be expected to

be candidates for gene therapy. One of the protein kinases

involved in malignant glioma cell proliferation is the

protein kinase C (PKC). PKC exists as a family of at least

12 closely-related isoenzymes. One method to inhibit gene

expression of related isoenzymes is to use ribozymes or

DNA enzymes. Inhibition of gene function by this

technology relies primarily on Watson-Crick base pairing

of nucleic acids. After binding, catalytic nucleid acids are

able to cleave their corresponding target mRNAs. In this

respect, inhibition of PKC· gene expression by a nuclease-

resistant ribozyme or DNA enzymes blocked glioma cell

proliferation both in vitro and in vivo.

When administered in combination, these drugs

produced prolonged survival and the combined

administration was more effective than the administration

of a single inhibitor alone.

484
PROTEOMICS OF CARCINOGENIC
TRANSFORMATION OF EPITHELIAL CELLS

Serhiy Souchelnytskyi

Ludwig Institute for Cancer Research, Box 595, SE-751

24, Uppsala, Sweden

Cancer is not one, but a number of diseases, manifesting

in enhanced proliferation and corruption of the functions

of cells. Cancer-related changes of cellular features are

described as carcinogenic transformation. We explored the

transformation of human breast epithelial cells and the

role of TGFbeta signalling in this process. We performed

global proteome profiling of cellular transformation.

Multiple targets of TGFbeta have been identified in

tumorigenesis, e.g. in tumor growth and in repair of

damaged genomic DNA, as well as proteins physically

interacting with selected components of TGFbeta

signalling, i.e., receptors and Smad proteins. The global

proteome profiling and Smad/receptor-interactome

revealed more than 350 proteins affected by TGFbeta.

One of the identified targets, transcription factor TFII-I,

was found to be involved in the reprogramming of gene

expression. The other target, CIDE protein, was found to

affect the TGFbeta-dependent induction of apoptosis. The

identified proteins unveil a modular pattern of TGFbeta

signalling. Representation of signalling networks, and

modelling of TGFbeta signalling in transformation, using

tools of systems biology, have been achieved. 

485
RARA GENE ASSESSMENT BY FISH IN BREAST
CARCINOMA TISSUES

Katerina Spackova1, Radek Trojanec1, Zdenek Kolar2,

Eva Sedlakova2, K. Cwiertka3, Vladimir Mihal1 and M.

Hajduch1,3

1Laboratory of Experimental Medicine, Department of

Paediatrics, 2Institute of Pathology and 3Department of

Oncology, Faculty of Medicine, Palacky University and

Faculty Hospital in Olomouc, Czech Republic 

Background: Retinoic receptor alpha (RARA), one of the

partners in t(15;17) (PML;RARA) translocation in acute

promyelocytic leukemia, is an important target for non-

cytostatic therapy using all-trans retinoic acid (ATRA).

The therapeutic effect of retinoids was also proved in

solid tumours (i.e. skin, head and neck, bladder and

breast carcinomas). Preventive retinoid therapy in

patients with high risk of cancer has also been

successfully performed. The aim of our study was to

assess the status of both the RARA gene and its
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neighbour gene Her-2/neu, which is known to be

amplified in 15-25% of breast cancers. Materials and
Methods: Fluorescent in situ hybridization (FISH) was

performed on formaldehyde-fixed and paraffin-embedded

breast carcinoma tissues using RARA, Her-2/neu and

CEP17 probes (Abbott/Visis, Czech Republic), according

to the manufacturer’s instruction. The study was

performed in parallel on tumour tissues from metastatic

versus localized breast cancers. Results: RARA gene

amplification was detected in 10.3% (7/68) and 14.4%

(40/277) of localized versus metastatic breast carcinomas.

All of the RARA amplified tumours were also HER-

2/neu co-amplified. Conclusion: We found RARA gene

amplification exclusively in HER-2/neu-amplified

tumours and we hypothesized that these particular

patients could profit from retinoid-based therapies.

Clinical study is highly warranted to prove the efficacy of

retinoids in patients with RARA gene amplification.

This project was supported in parts by grants MSMT J14/98

151100001, IGA MZCR 7506-3 and profit of the Terry Fox

Run. 

486
CK19-mRNA QUANTIFICATION BY REAL-TIME PCR
IN PERIPHERAL BLOOD OF WOMEN WITH
OPERABLE BREAST CANCER BEFORE AND AFTER
THE ADMINISTRATION OF ADJUVANT
CHEMOTHERAPY

A. Stathopoulou1,2, M. Ntoulia1, M. Perraki2, D.

Mavroudis2, N. Malamos3, V. Georgoulias2 and E. S.

Lianidou1

1Laboratory of Analytical Chemistry, University of

Athens, Athens;
2Department of Medical Oncology, University General

Hospital of Heraklion, Heraklion;
3Medical Oncology Unit, "Helena Venizelou" Hospital,

Athens, Greece

The molecular detection of occult carcinoma cells in the

peripheral blood of patients with early breast cancer,

before and after the administration of adjuvant

chemotherapy, by real-time quantification of CK19-

mRNA-positive cells was studied. Patients and Methods: A

recently developed method, based on real-time

monitoring during PCR (LightCycler Technology, Roche

Diagnostics) of fluorescently-labelled specific

hybridization probes for CK19-mRNA, was used. We

analyzed peripheral blood samples from 343 patients with

early breast cancer (stage I-III) postoperatively, before

and after the administration of adjuvant chemotherapy.

Results: CK19-mRNA-positive cells were detected in

67/343 (19.5%) before and in 48/343 (14%) after adjuvant

chemotherapy. From the 67 patients who were positive

before chemotherapy, 20 remained positive (29.8%) while

47 were found negative (70.1%) post treatment. In

addition, from the 276 patients who were found negative

before chemotherapy, 28 turned positive (10.1%), while

248 remained negative (89.8%) post treatment. CK19-

mRNA levels differed significantly before and after

chemotherapy, in the group of patients found positive

before treatment (n=67, p<0.001, Wilcoxon test).

Conclusion: Our data demonstrate that, in approximately

30% of the CK19-mRNA-positive patients, the circulating

tumor cells escaped the cytotoxic effect of adjuvant

chemotherapy. In addition, almost 10% of the CK-19

mRNA-negative patients became positive despite the

treatment. Real-time quantification of CK19-mRNA-

positive cells in peripheral blood, before and after

adjuvant chemotherapy, may be of clinical relevance

during the follow-up of patients with early breast cancer.

487
ADVANCES IN EXPERIMENTAL
RADIOIMMUNOTHERAPY

David Eriksson1, Ali Sheikholvaezin1, Katrine Riklund

Åhlström2 and Torgny Stigbrand1

Departments of 1Immunology and 2Diagnostic Radiology,

University of Umeå, Umeå, S-90187 Umeå, Sweden

Recombinant technologies to engineer ordinary hybridoma

monoclonal antibodies has made it possible to generate

tumour-targeting agents with improved epitope specificity,

affinity and size, factors which all may be used to optimize

effiency in tumour targeting. Recently, we were able to

generate several derivatives from the H7 hybridoma with

specificity against placental alkaline phosphatase, a tumor-

associated antigen expressed in seminomas, ovarian tumors

and other epithelial tumors. Both monovalent scFv:s,

disulphid-stabilized scFv:s and divalent tandem-scFv:s were

generated and compared in reactivity with the original

native H7 monoclonal antibody. Affinity was compared for

the different constructs by BIAcore technology, while the

behaviour and targeting capacity in vivo was tested in nude

mice with HeLa Hep 2 tumours. The divalent tandem-scFv

antibody labelled with I-125 was found to present

significant tumor targeting, fast clearance and long

residence time in the tumors, as evaluated by repetitive

gamma-scintigraphies. 

The low-dose radiation, delivered by I 131-labelled

antibodies in the same animal model or in vitro, was found

to induce significant apoptosis by the permanent

generation of radiation within the tumor. By exposing

these HeLa Hep2 cells in vitro to 5 Gy, followed by

cultivation for 1 week, the induction pathways of
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apoptosis could be elucidated. Lysates from the cells were

run on SDS-electrophoresis and investigated by Western

blots for induction of caspases 2,3,8,9, PARP, p53 and

p21. Both caspases 8 and 9 demonstrated significant and

fast cleavage activation, following this low-dose, and low-

dose rate exposure. It is concluded that caspases,

belonging to both the intrinsic and extrinsic patrhways,

are involved in the radiation-induced apoptosis seen in

radioimmunotherapy.

488
IMMUNOHISTOCHEMICAL DETECTION OF
NESTIN AND MUSASHI IN TUMOR AND
ENDOTHELIAL CELLS AND THEIR ROLE AS
POSSIBLE PROGNOSTIC FACTOR FOR SURVIVAL
IN GLIOMA PATIENTS

Tadej Strojnik

Maribor Teaching Hospital, Department of Neurosurgery,

Ljubljanska 5, SI-2000 Maribor, Slovenia

Nestin is an intermediate filament protein expressed in

undifferentiated cells during CNS development and in

CNS tumors. Musashi is an RNA-binding protein which

may play a role in the development and maintenance of

CNS stem cells through posttranscriptional gene

regulation. Previous studies have arrived at different

conclusions in terms of which types of CNS tumors

express nestin and musashi. The aim of this study was: (a)

to evaluate nestin and musashi in tumor and endothelial

cells of gliomas by immunohistochemical staining, (b) to

correlate the levels of these proteins with the malignancy,

and (c) to establish the possible prognostic value of these

two biological markers for the disease outcome. Materials
and Methods: The study population of 87 patients (42

male and 45 female, median 46 years) with primary CNS

tumors included 22 benign and 65 malignant tumors.

Eight patients were operated on twice. Using

immunohistochemical analysis and specific antibodies, we

evaluated the levels of nestin and musashi in human

gliomas. Immunohistochemical scores were determined as

the sum of the frequency (0-3+) and intensity (0-3+) of

immunolabelling for tumor cells, endothelial cells, and for

both types of cells together. The results of

immunostaining, in tumor and in endothelial cells, were

subdivided into two groups: with weaker staining (scored

0 to 3+) and with more intense staining (scored 4+ to

6+). The results of staining in both types of cells together

were subdivided into groups with scores 0 to 6+ and 7+

to 12+ as weak and strong positive staining, respectively.

Descriptive statistic methods (e.g., median value,

frequency tables) and t-test were used to reveal the

association of nestin and musashi with the histologically

different groups of patients. Overall survival probabilities

were calculated by the method of Kaplan-Meier. Log-rank

test was used to assess the association between survival

and the variables. The survival analysis included only

primary tumors, but in the descriptive analysis of

immunohistochemical staining, the 8 reoperated cases was

also included. Results. Nestin stained positive in almost all

cases (95.8%), while musashi stained in 80% of cases. The

total score in tumor and endothelial cells was significantly

higher in malignant, compared with benign tumors for

nestin (p=0.000), but not for musashi (p=0.11). When

IHC score was compared only in tumor cells, nestin and

musashi levels were significantly higher (p=0.000 and

p=0.002, respectively) in malignant tumors and correlated

with the histological score of the glioma. When IHC score

in endothelial cells was compared in malignant and benign

tumors, it was significantly higher for nestin (p=0.02),

whereas endothelial cells in tumor tissues were almost

devoid of musashi immunoreactivity. Univariate survival

analysis indicated that a total nestin score above 6 was a

significant prognosticator for shorter overall survival

(p=0.004), but the survival analysis did not confirm the

prognostic role of musashi. Conclusion: We showed that

both proteins could be used as biological markers for

glioma malignancy. We conclude that specific

immunostaining of the nestin in tumor cells can be used

to predict the risk of death in patients with primary

tumors of the central nervous system. 

489
TELOMERASE REVERSE TRANSCRIPTASE (hTERT)
EXPRESSION IN BENIGN AND MALIGNANT
OESOPHAGEAL DISEASES

Barbara Slesak1, Marta Strutynska-Karpinska2, Antonina

Harlozinska-Szmyrka1, Joanna Aleszczyk1 and Jerzy

Rabczyn’ ski3

1Department of Clinical Immunology, Wroclaw Medical

University, Mikulicza-Radeckiego Str. 7, 50-368 Wroclaw;
2Department of Gastroenterology and General Surgery,

Wroclaw Medical University, Traugutta Str.57/59, 50-417

Wroclaw;
3Department of Pathology and Anatomy, Wroclaw Medical

University, Marcinkowskiego Str.1, 50-368 Wroclaw,

Poland

Telomerase, the ribonucleoprotein enzyme, maintains

constant telomere length but, in some specific conditions,

it is considered to be responsible for extended telomeres

in cells. Telomerase activity has been detected in the

majority of malignant human cancers and it is supposed

that it is associated with cellular immortality and

carcinogenesis. The aim of this study was the analysis of
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human telomerase catalytic subunit expresion (hTERT) in

benign and malignant oesophageal diseases. Materials and
Methods: Tissues samples were examined retrospectively

from esophageal reflux - 10 patients, Barrett’s oesophagus

- 21, squamous cell carcinoma - 15 and adenocarcinoma

of the oesophagus - 14 patients. Expression of human

telomerase catalytic subunit was investigated by

immunoperoxidase EnVision method using hTERT

antibody (H231). Expression of hTERT was defined as

percentage of positive cells counted in a scale as follows:

0.1 - 10% - low expression, 11-50% - middle expression,

more than 50% - high expression. Results: hTERT was

expressed in all studied diseases: in esophageal reflux

(100% of cases), in Barrett’s oesophagus (57%), in

adenocarcinoma (56%) and in squamous cell carcinoma

of the oesophagus (93%). However, the percentage of

hTERT-positive cells participation differed significantly

among these diseases. In the majority of cases (60%) with

esophageal reflux the hTERT expression was low,

however, in 10% of cases, a high level of hRERT

immunoreactivity was found. In squamous cell carcinoma

and adenocarcinoma several cases with high hTERT

expression were observed. In Barrett’s oesophagus, the

results were similar to that in esophageal reflux. The

middle level of hTERT expression was similar in all

studied lesions. Conclusion: Our results show that high

hTERT expression in normal squamous oesophagus

tissues may suggest risk of cancer development. We

postulate that borderline hTERT expression that

differentiates benign and malignant lesions should include

more than 50% of hTERT-positive cells. It seems that

quantitative analysis of telomerase expression may be

useful as a marker in discrimination between oesophageal

carcinoma and benign oesophageal diseases.

490
STROMAL TUMOURS OF THE GASTROINTESTINAL
TRACT – CLINICAL, HISTOLOGICAL AND
IMMUNOHISTOCHEMICAL ANALYSIS OF 32 CASES

Marta Strutynska-Karpinska1,Alicja Markowska-

Woyciechowska2 and Jerzy Rabczyn’ ski2

1Department of Gastrointestinal and General Surgery

Medical University in Wroclaw, Traugutta Street 57/59,

50-417 Wroclaw;
2Department of Pathological Anatomy, Medical

University in Wroclaw, Marcinkowskiego Street 1, 50-368

Wroclaw, Poland

Mesenchymal tumours of the alimentary tract and

abdomen constitute the group of neoplasms which occur

rarely. The majority of them are defined as

Gastrointestinal Stromal Tumours (GISTs), a specific

group of neoplasms that are positive for CD117 and CD

34. The aim of this study was the clinical, histological and

immunohistochemical analysis of 32 stromal tumors of the

alimentary tract. Materials and Methods: The clinical

material consisted of 32 patients with stromal tumours of

the gastrointestinal tract. In the presented group there

were 15 women and 17 men, aged between 40 and 84. The

tumours were variously localized. In 3 patients tumour

was located in the oesophagus, in 21 - in the stomach, in 1

- in the duodenum, in 4 - in the small intestine, in 2 - in

the colon, and in 1 - in the rectum. The course of the

disease and symptoms were atypical. Small tumours were

clinically silent and incidentally detected, while the bigger

ones exhibited symptoms such as gastrointestinal

obstruction or haemorrhage. Various types of surgery

were used. Oesophageal tumours were excised

endoscopically and the remaining – by using conventional

surgical procedures. A panel of immunohistochemical

examinations: CD117, CD34, SMA, S100, Desmin,

Vimentin, GFAP, PCNA and Ki-67, allowed for accurate

diagnosis of GISTs. Results: Postoperative complications

were noted in 1 case. One patient died after the surgery

due to postoperative complications. In the remaining

patients, the postoperative course was uneventful. Based

on clinical, histological and immunohistochemical

examinations, 24 tumours were classified as benign, 6 - as

malignant and 2 - as borderline. Long-term follow-up

varied – from several months to 9 years. In this time

period, clinical examinations did not show recurrence of

the disease. Conclusion: The separation of GISTs from

mesenchymal tumours is important because the former

group has a high-risk of malignant behavior.

491
CHEMOTHERAPY RESISTANCE GENES IN COLON
CANCER

Franck G. Sturtz, Hélène Rabinovitch-Chable, Faucher

Karine, Nicole Tubiana-Mathieu, Dominique Genet and

Michel Rigaud

Molecular Genetics, UPRES EA 3839, CHU Dupuytren, 2

avenue Martin Luther King, F-87025 Limoges, France

Resistance to chemotherapy is a major issue in cancer

therapy. Several studies and metanalyses have been

published regarding the involvement of genes in resistance.

Indeed, expression levels of genes such as Thymidylate

Synthase (TS) and Thymidine Phosphorylase (TP),

Dihydropyridine Dehydrogenase (DPD) have been

identified as playing a role in the lack of efficacy of 5-FU.

These studies have shown that an overexpression of these

genes is associated with a lower response rate and,

sometimes, a poorer overall survival. However, it is difficult

Abstracts of the 7th International Conference of Anticancer Research, 25-30 October 2004, Corfu, Greece

3643



from these studies to define a threshold over which not

including 5-FU in the chemotherapy regimen would be a

legitimate choice. Therefore, clinical studies to reliably

determine the best chemotherapy for a patient are an

urgent need.

After reviewing the published data in the literature

concerning resistance mechanisms to drugs used in colon

cancer treatment, the results obtained from 35 carefully

staged metastatic colon cancer patients, who were

followed for their specific response rate (SRR),

progression-free survival (PFS) and overall survival (OS),

are presented. For these patients, TS, TP and DPD

mRNA levels were measured by real-time RT-PCR on

tumour samples. Using WHO criteria, the patients were

classified as responders (R) or non-responders (NR).

Responders were further divided into complete (CR) or

partial response (PR) patients. Non-responders (NR)

were then classified as progressive disease (PD) or stable

disease (SD) patients. Low TS mRNA levels were clearly

associated with a better SRR while TP and DPD were not.

However, the relationship between TS and PFS or OS was

weaker and did not reach a significant level, despite a

noticeable trend (p<0.08). A cut-off index was defined,

over which only NR patients were found, raising the

following question: would it have been possible not to give

5-FU to these NR patients without inducing a shorter life-

span ? For 9 SD patients and 6 PD patients over this cut-

off, there was an OS of 13.5 months and 9.8 months,

respectively with a p value of 0.07 (Log-rank test). These

preliminary results indicate that withholding 5-FU from

patients over the cut-off value may decrease survival time

in SD patients. 

Finally, our perspectives for the development of this

important research direction, including particularly new

genes (Topoisomerase I, Carboxylesterase-2, ERCC-1) and

new tools (microarrays), are presented.

492
BISPECIFIC ANTIBODY-BASED RADIOTHERAPY OF
OVARIAN CANCER

Dr. M.R.Suresh, S.Mcquarrie, J.Mercer and G.G Miller

Faculty of Pharmacy and Pharmaceutical Sciences,

University of Alberta, Edmonton, Canada T6G 2N8

Ovarian cancer is generally diagnosed at a fairly late stage

when treatment options are limited. Hence, there is a dire

need for new strategies in this area for therapy of

advanced stage disease. We have developed a multistep

radioimmunotherapeutic (RIT) approach, exploiting the

combination of a bispecific monoclonal antibody

(BsMAb) with 90Y-labelled biotinylated long-circulating

liposomes as an adjuvant treatment for epithelial ovarian

carcinomatosis. The ultimate objective is to administer

this regimen soon after the therapeutic tapping of the

ascites in these patients. This approach was designed to

overcome some of the major limitations of several existing

strategies, such as direct labelling of monoclonal

antibodies or the chemical coupling of antibodies or their

fragments to liposomes. Our BsMAb approach involves

the pretargeting of the BsMab to the tumor for maximal

accumulation, followed by the intraperitoneal

administration of the biotin-labelled 90Y-loaded liposomes

for augmented delivery of the therapeutic isotopes to the

peritoneal tumor sites. We hypothesize that initial

intraperitoneal administration of the BsMAb and,

subsequently, the radiotherapeutic liposomes could

enhance the therapeutic ratio with maximal accessibility

to the peritoneal metastasis. A BsMAb, with anti-CA 125

and anti-biotin paratopes, was developed for use with

PEGylated liposomes coated with biotin to deliver the

cytotoxic radionuclide 90Y to tumor sites. Using

fluorescent-labelled liposomal surrogates, we

demonstrated that the liposome can be targeted in vitro to

the surface of the NIH:OVCAR-3 cell pre-loaded with the

BsMAb. An in vivo therapy experiment was conducted to

test this RIT protocol with Balb/c nude mice (n=29)

xenografted with the CA125-positive NIH:OVCAR-3

human ovarian cancer cell line. Early results indicate a

median tumor growth delay of 91 days for the combined

treatment group versus 77.7 days for the control group. An

ongoing tumor growth delay/control study, using this

model, has indicated an appreciable delay in progress of

tumor and ascites development in treated vs. control

populations. 
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CD46 IS A NEW PROGNOSTIC MARKER OF
OVARIAN CARCINOMAS

Pawel Surowiak1,2, Verena Materna2, Hermann Lage2, Irina

Kaplenko3, Marek Spaczyn’ ski3, Manfred Dietel2 and

Maciej Zabel1

1Department of Histology and Embryology, University

School of Medicine, Wroclaw, Poland;
2Institute of Pathology, Charité Campus Mitte, Berlin,

Germany;
3Chair and Department of Obsterics and Gynaecology,

University School of Medicine, Poznan’ , Poland

CD46 represents a complement inhibitor which protects

autologous cells from complement-mediated cytotoxicity.

The potential prognostic value of its expression in ovarian

cancers has not been studied previously. The present study

aimed at the evaluation of the prognostic significance of
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CD46 expression in ovarian cancer samples originating

from primary laparatomies (OP1) and from second-look

procedures (OP2). The analyses were performed on

samples of ovarian carcinoma originating from 43 OP1

cases and, in 36 cases, from OP2 procedures in the same

group of patients. Immunocytochemical reactions were

performed on paraffin sections, using monoclonal

antibodies to CD46. The expression of CD46 was also

studied in samples of 6 healthy ovaries and in three smears

of human blood. The results of the immunocytochemical

reactions and of clinical observations were subjected to

statistical analysis. 

CD46 sections originating from healthy ovaries exhibited

a membrane reaction in the vascular endothelium and

traces of a reaction in the surface epithelium. Smears of

human blood demonstrated no CD46 expression in

erythrocytes. In the studied cases of ovarian cancer, a

cytoplasmic reaction was noted in cancer cells, of a variable

intensity in individual cases. Expression of CD46 was

demonstrated in 63% of OP1 cases and in 70% of OP2

cases. Kaplan-Meier’s analysis showed that a significantly

shorter progression-free time was linked to cases with

CD46 expression at OP1 (p=0.01). 

These studies show that ovarian cancer is accompanied

by CD46 expression, which is linked to a less favourable

prognosis. 

494
RELATIONSHIP BETWEEN CYCLOOXYGENASE 2
(COX-2) AND P-GLYCOPROTEIN (P-170)
EXPRESSIONS IN OVARIAN CARCINOMAS 
AND THEIR PROGNOSTIC SIGNIFICANCE

Pawel Surowiak1,2, Verena Materna2, Hermann Lage2,

Irina Kaplenko3, Marek Spaczyn’ ski3, Manfred Dietel2 and

Maciej Zabel1

1Department of Histology and Embryology, University

School of Medicine, Wroclaw, Poland;
2Institute of Pathology, Charité Campus Mitte, Berlin,

Germany;
3Chair and Department of Obsterics and Gynaecology,

University School of Medicine, Poznan’ , Poland

Cyclooxygenase 2 (COX-2) has been characterised as an

unfavourable prognostic factor in numerous solid tumours.

The activity of COX-2 may affect the sensitivity of tumour

cells to chemotherapy since the enzyme has been

demonstrated, in the in vitro studies, to up-regulate the

expression of P-glycoprotein (P-170), the most important

exponent of multi-drug resistance (MDR) to cytostatic

drugs. The present study aimed at examining the

relationship between the presence of COX-2 and P170, as

well as at determining the prognostic value of the

immunocytochemical estimation of COX-2 and P170

expression in ovarian cancers subjected to post-surgery

chemotherapy. The studies were performed on samples of

ovarian cancers originating from 43 primary laparatomies

(OP1) and, in 35 cases of the same group of patients, from

the second-look procedures (OP2). In paraffin sections of

examined tumours, immunocytochemical reactions were

performed using antibodies directed to COX-2 and P-170.

The results of the immunocytochemical reactions and

clinicopathological data were subjected to statistical

analysis. 

COX-2-positive cases were shown to demonstrate higher

expression of P-170 (p=0.002). The studies also

demonstrated that more pronounced P-170 expression at

OP1 was typical for cases which terminated in death of the

patient (p=0.04), in which relapse was diagnosed (p=0.01),

which responded poorly to chemotherapy (progressive

disease, p=0.05) and for cases with shorter progression-free

time (p=0.0001). Death was more frequent in the group

with COX-2 expression (p=0.05). The expression of COX-

2 predisposed to a more rapid disease progression

(p=0.01). Our studies confirmed the unfavourable

prognostic significance of COX-2 and P-170. A relationship

between COX-2 and P-170 was also documented, which

suggested that COX-2 inhibitors should be subjected to

clinical trials as a treatment supplementary to

chemotherapy of ovarian cancers.

495
ANTITUMOR ACTIVITY OF NOVEL
HETERODINUCLEOSIDE PHOSPHATES
CONSISTING OF 5-FLUORODEOXYURIDINE AND
ARA-C IN SELECTED HUMAN CANCER CELL LINES

Philipp Saiko, Zsuzsanna Horvath, Wolfgang Bauer,

Thomas Hoechtl, Christoph Illmer, Sibylle Madlener,

Michael Grusch, Georg Krupitza, Robert Mader, Herbert

Schott, Monika Fritzer-Szekeres and Thomas Szekeres

University of Vienna Medical School, Vienna, Austria

The development of drug resistance remains one of the

major problems in anticancer chemotherapy. In order to

overcome drug resistance and to create a drug which might

also be administered orally, various amphiphilic

heterodinucleoside phosphates have recently been

synthesized as potent chemotherapeutic agents. These

compounds contain 5-fluorodeoxyuridine (5-FdUrd), which

is a metabolite of 5-fluorouracil (5-FU), and

arabinofuranosylcytosine (Ara-C).

We investigated the action of these dimers in various

5-FU-sensitive and -resistant human colon tumor cell

lines (CCL228, CCL227, 5-FU-resistant CCL227 and HT-

29) as well as in L1210 murine leukemia cells. The
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activity of the compounds was determined by clonogenic

and growth inhibition assays, including the induction of

programmed cell death. In addition, the in vivo effects

were tested in L1210 leukemia-bearing mice. The dimers

inhibited the number of colonies of 5-FU-sensitive and -

resistant human colon tumor cell lines with IC50 values

ranging from 0.65 to 1 nM and induced dose-dependent

apoptosis in HT-29 colon tumor cells as well as in L1210

leukemia cells. No significant difference in the

cytotoxicity of these agents could be observed between 5-

FU-sensitive and -resistant cells. In L1210 leukemia-

bearing mice, the survival of tumor-bearing animals was

significantly increased in comparison with untreated

control animals.

In another set of experiments, we examined the action of

these compounds in sensitive and 5-FdUrd/Ara-C cross-

resistant H9 human lymphoma cells. The dimers were

compared with 5-FdUrd and Ara-C for growth inhibition,

apoptosis induction and cell cycle effects. All dimers

induced dose-dependent apoptosis without causing

remarkable cell cycle perturbations in sensitive H9 cells. 

We, therefore, conclude that these new

heterodinucleoside phosphates might be an additional

option for the treatment of sensitive and 5-FU/5-

FdUrd/Ara-C-resistant human malignancies.

496
NUTRITION IN BIO-IMMUNOTHERAPY AND
CANCER PREVENTION 

Thomas Tallberg

Head, The Institute of Bio-Immunotherapy, Helsinki 00200

Finland

Numerous epidemiological, experimental and clinical

observations have indicated that one important etiological

factor in cancer is a chronic metabolic deficiency.

Spontaneous regression of cancer, the metabolic triumph of
the host, signals that malignant cells can reverse to normal

healthy function. After over thirty years of studies, essential

multifactorial biological components have been

characterised and associated with cancer progression.

Amino acid and trace element complexes, hormones and

central nervous system (CNS) lipidomics have been

implicated in active specific autologous immunotherapy

improving clinical results, since 1971. Efforts to compensate

the etiological metabolic deficiency in cancer patients

should preferably start before operation. Autologous

tumour material, the fingerprint of tumour markers, should

be saved at surgery. It can be procured into individual

vaccines utilizing peptide bonds (J Biol Chem 242: 1651-

59,1967), a method which fulfils the requirements of a

tumour vaccine. Since there is no laboratory method to

analyse the metabolic complexes missing in cancer patients,

long empiric trials had to be undertaken. The nutritional

requirements linked to various forms of cancer have been

analysed and combinations of metabolic components have

been studied and suggested as nutrition improvement

treatment in breast, pancreas, colon, basal cell and other

types of cancer.

497
CANCER REGULATION BY ORGAN-SPECIFIC
MITOCHONDRIA

Thomas Tallberg

The Institute of Bio-Immunotherapy, Helsinki 00200,

Finland 

Mammalian cancer control is dependent on a complex

metabolic physiological balance. Regulation of gene

transcription in an organ require dietary correction of

possible etiological long-standing metabolic deficiencies,

involving inter-linked natural factors aided by hormonal

equilibrium and enhanced by specific autologous

immunotherapy. Mitochondria become electron-dense as

their cristae and matrix gather metal enzymes

(Cr,Fe,Ti,Zn) and appear in the vicinity of the intact

tumour cell nucleus. This signal is transferred to

chromosomes by strontium through the nuclear membrane.

Mitochondrial action in cancer seems to be gene-regulatory

and reparative, plus its energy production. They are also

involved in digestive and decay processes, programmed cell

death and senescence. Mitochondrial regulation, studied by

lipidomics, genomics and proteomics, may lead to the

future use of “schooled” mitochondria as “cancer precision

remedies”.

498
MORPHOLOGICAL AND BIOCHEMICAL CHANGES
OF A.PANICULATA-INDUCED CELL DEATH IN
HUMAN PROSTATE CARCINOMA PC-3 CELLS

Tan Guak Kim, Kim Kah Hwi and Cheah Swee Hung

Department of Physiology, Faculty of Medicine, University

of Malaya. Lembah Pantai, 50603 Kuala Lumpur, Malaysia

Plants have been used in phytotherapy since the beginning

of human civilization. The ethanolic and ethyl acetate

extracts of A.paniculata exert a selective cytotoxic effect

against human prostate carcinoma PC-3 cells with less

toxicity to normal liver Chang cells (Tan et al., 2003). We

report on the morphological and biochemical changes of

PC-3 cells within 24 hours after treatment with the

partially purified ethyl acetate extract (EA’R). Briefly, 2.4

x 106 PC-3 cells were inoculated in 75-cm2 tissue culture
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flasks and were incubated overnight. EA’R with a

concentration of 85 Ìg/ml (IC75) was then added to each

flask, whilst 0.085% of DMSO was added to the control

flask. Floating cells and trypsinized cells were collected

from each flask at 0, 4, 6, 8, 10, 12 and 24 hours after the

treatment. The cells were appropriately processed, and

EA’R-induced cytotoxicity activity was observed by the

changes in the nuclear and cell morphology employing

light microscopy, electron microscopy, acridine orange-

propidium iodide double-staining and H&E staining.

EA’R-treated cells demonstrated structural evidence of

apoptosis such as cell shrinkage and loss of surface

microvilli 4 hours after the treatment. Chromatin

condensation and fragmentation were observed in the

H&E-stained cells at 4 and 8 hours after the treatment.

Electron microscopy of the treated cells demonstrated

membrane blebbing and formation of apoptotic bodies 8

hours after the treatment. In immunocytochemistry

staining, EA-treated cells showed considerable caspase-3

activation about 4 hours after the treatment. This suggests

that the EA-induced cell death was achieved through on

apoptotic pathway, via the activation of the caspases

cascade. Interestingly, the chromatin condensation and

fragmentation were not observed in the electron

microscopy sections. In addition, some of the treated cells

displayed extensive cytoplasmic vacuolization. These

alterations resemble parapoptosis as described by

Sperandio et al. (2000).

499
NON-TOXIC ADJUVANT ANTICANCER THERAPY BY
DIETARY INULIN-TYPE FRUCTANS

Henry S. Taper and Marcel B. Roberfroid

Unité de Pharmacocinétique, Métabolism, Nutrition et

Toxicologie, Université Catholique de Louvain, Bruxelles,

Belgium

Recent literature indicates that dietary factors can be

effective in cancer prevention and inhibition. The results

of our investigations indicate that dietary treatment with

inulin-type fructans, incorporated in the basal diet of

experimental animals: (i) reduced the incidence of

mammary tumors induced in Sprague-Dawley rats by

methylnitrosourea; (ii) inhibited the growth of

transplantable malignant tumors in mice; and (iii)

decreased the incidence of lung metastases of malignant

tumor implanted intramuscularly in mice. Moreover,

besides such cancer risk reduction effects, the dietary

treatment with inulin or oligofructose significantly

potentiated the effects of cancer treatment. The same

dietary treatment with inulin or oligofructose

considerably increased the effects of radiotherapy on the

solid form of a transplantable mouse tumor. Such dietary

treatment with inulin-type fructans, which potentiate

cancer chemo- and/or radiotherapy and which decrease

the incidence of cancer metastases, could be introduced

into classical protocols of human cancer treatment a new,

nontoxic and easily applicable adjuvant therapy, without

any risk for patients.

500
THE ROLE OF BIOREDUCTIVE ACTIVATION OF
ANTITUMOUR DRUGS, DOXORUBICIN AND
MITOXANTRONE, IN THE CYTOTOXIC ACTIVITY
AGAINST LEUKAEMIA HL60-SENSITIVE CELL LINE
AND THEIR MULTIDRUG-RESISTANT SUBLINES

Jolanta Tarasiuk1, Dorota Kostrzewa-Nowak1, Mark J.I.

Paine2 and C. Roland Wolf2

1Department of Biochemistry, University of Szczecin, 3a

Felczaka St, 71-412 Szczecin, Poland; 2Cancer Research

UK Molecular Pharmacology Unit, Biomedical Research

Centre, Ninewells Hospital and Medical School, Dundee

DD1 9SY, U.K. 

Doxorubicin (DOX) and mitoxantrone (MX) are among

the most effective drugs available for the treatment of

leukaemia diseases. However, their clinical usefulness is

limited by the occurrence of multidrug resistance (MDR)

associated with the presence of the membrane

transporters (e.g. P-glycoprotein, MRP1), responsible for

the active export of drugs out of resistant cells. DOX is

a well-known bioreductive antitumour drug. Its ability to

undergo one-electron reduction by cellular

oxidoreductases is related to the formation of an

unstable semiquionone radical and followed by the

production of reactive oxygen species. For a long time it

was claimed that mitoxantrone (MX) had a very low

activity to undergo one-electron reduction by cellular

oxidoreductases. Nevertheless, recently we have

demonstrated that this drug was very active in the

NADPH-cytochrome P450 reductase (CPR) system. 

The aim of this study was to examine the role of

reductive activation of DOX and MX by human liver CPR

in increasing their cytotoxic activity, especially with regard

to MDR tumour cells. In the first part of this study, we

evidenced that, upon NADPH-cytochrome P450 reductase

catalysis, DOX and MX underwent only the redox cycling

(at low NADPH concentration) or multi-stage chemical

transformation (at high NADPH concentration). The drug

conversion occurred with the modification of the

chromophore fragment in the case of DOX or side chains

in the case of MX. Using superoxide dismutase (SOD), it

was found that the first stage, undergoing according to the

mechanism of redox cycling, had key importance for the
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metabolic conversion of these compounds. In the second

part of this work, the ability of DOX and MX to inhibit

the growth of the human promyeloid sensitive leukaemia

HL60 cell line, as well as its MDR sublines exhibiting two

different phenotypes of multidrug resistance related to the

overexpression of P-glycoprotein (HL60/VINC) or MRP1

(HL60/DOX), was studied in the presence of exogenously

added CPR. The presence of CPR catalyzing only the

redox cycling of DOX and MX had no effect in increasing

their cytotoxicity against sensitive and MDR tumour cells.

In contrast, an important increase in cytotoxic activity of

DOX as well as MX, after their metabolic conversions by

CPR, was observed against sensitive HL60 as well as

multidrug-resistant HL60/VINC and HL60/DOX cells.

Conclusion: The presented data suggest that the reductive

activation of DOX and MX by CPR could generate

reactive drug intermediates, able to quickly enter into the

cell and irreversibly bind to DNA before being removed

from the resistant cells by MDR-exporting pumps. This

approach constitutes a possibility to partially restore the

activity of examined antitumour agents against multidrug-

resistant tumour cells. 

501
LATENT HAZARD IN PC AND BPH PATIENTS
REFERRED TO ANTIANDROGENS: PC
AGGRESSIVENESS AND NE DIFFERENTIATION

Marko Tarle, Iva Petek, Suncvica Novosel, Zaky Ahel and

Zvonko Kusic’

University Hospital Sestre Milosrdnice, Zagreb 10000,

Croatia 

Antiandrogen treatment of BPH often involves finasteride

therapy yielding intraprostatic DHT deficiency. We

reported that prolonged antiandrogen therapy may

provoke the acquisition of neuroendocrine (NE) activity

within the prostate. NE differentiation is a risk factor for

the development of an aggressive prostate cancer. This

study was undertaken to elucidate the cancer development

hazard in BPH patients (pts) treated with finasteride. 

Patients were treated continuously with 5 mg

finasteride daily for 36 months (group A, 93 pts) or

intermittently for 6 months, followed by a 6-month resting

period, overall 36 months (group B,121 pts). The control

group C (59 pts) received 100 mg of aspirin twice a week

(as did pts in groups A and B). Clinical BPH was

diagnosed in all subjects with prostatic volume 20-60 cc.

Pts were free of acute prostatic inflammation, renal

insufficiency and any malignant tumors, having serum

CgA<80 ng/ml, total PSA <2.5 ng/ml (PC chances <2%),

and %FPSA>18%. At 12-month intervals, pts were

evaluated clinically and biochemically (PSA, CgA, and

%FPSA). Pts with proven prostate cancer (PC) were

excluded. At the end the number of pts in groups A-C was

68, 82 and 47. In group A, 14 elevated CgA values were

recorded, 6/14 PC (42.8%) were detected, (Gl sc 6-3 pts,

Gl sc 7-1 pts, Gl sc 8-2 pts), while PC was also detected in

2 pts with normal CgA concentration. Total pts-years

studied (YS) were 453; CgA elevation in 3.1% of YS

(14/453), PC 1.8% of YS (8/453), PC with elevated CgA

1.3% of YS (6/453). In group B, 7 pts with elevated CgA

values were found, 4/7 PC (57.1%) were detected, (Gl sc

6-all 4 pts), and PC was also detected in 2 pts with normal

CgA concentration. Total pts-years studied(YS) were 552;

CgA elevation in 1.3% of YS (7/552), PC 1.1% of YS

(6/552), PC with elevated CgA 0.7% of YS (4/552). In

group C, 5 pts with elevated CgA values were detected, in

2 PC was detected, both with Gleason sc 6, one PC with

normal CgA, Gleason sc. 6. Total pts-years studied were

296 YS; CgA elevation was recorded in 1.7% of YS

(5/296), PC 1.0% of YS (3/296), PC with elevated CgA

0.7% of YS (2/296). The biological differences related to

PC development are numerically significant: group A,

50% of Gleason sc 6 and 50% of higher Gleason scores (7

and 8), group B 100% of Gleason sc 6, no higher scores,

group C 100% of Gleason sc 6, no higher scores. Acquired

CgA elevation was highest in group A (3.1%), while in

groups B and C were 1.3% and 1.7%, respectively. PC

incidence was numerically much higher in group A (1.8%)

than in groups B and C (1.1% and 1.0%, respectively).

Incidence of Gleason score 6 PC was lower in group A

(0.66%/YS) than in group B (0.72%/YS). PC incidence

with CgA elevation was higher in group A (1.3%) than in

groups B and C (0.7%). In all groups, PC pts with

elevated CgA dominated over those with normal CgA (10

vs. 5 pts). Among 26 pts with elevated CgA, in 10 (38.5%)

PC was detected. However, due to the limited number of

specimens studied, the significance of data can not be

statistically validated.

The number of treated prostate cancer patients

respectively dropped from an initial 79 to 77,75,70,64 and

53 pts during serial 3-month intervals, while in untreated

subjects an initial 24 pts were reduced to 22,20,18,17 and

11 pts. The number of newly assessed elevated serum CgA

concentrations was in treated pts 1,0,5,4,8 and in

untreated pts 0,0,3,0,0. From initally 20 BPH pts, their

number was lowered to 19,16,13,12 and 12 pts during 3-

month time increments, while a number of respectively

acquired CgA-positive findings was 0,1,0,0,0. The

respective 15-month average number of treated PC pts

was 67.8, untreated PC pts 17.6 and in BPH subjects 14.4.

Sums of the recorded CgA elevations were 18 in treated

pts, 3 in untreated and 1 in BPH pts. Calculated

percentage of serum CgA-positivity in treated pts was

18/67.8 or 26.5%, in untreated pts 3/17.6 or 17.0% and in
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benign subjects 1/14.4 or 6.9%. Numerical and statistical

differences in CgA elevation between the two studied

groups of PC pts (treated and untreated) became

significant (p>0.001) during the last 6 months of an

overall 15 months monitoring. Statistical differences in

CgA-positivity between treated, untreated and BPH pts

were significant in all these relationships (p<0.001). Bone

metastases were found in 8/21 (38%) of these CgA-postive

PC pts (regardless of the therapy status) and in only 4/64

(6%) studied pts with a steady normal serum CgA

concentration. Among 75 subjects, after 6 months of

therapy, in 72 pts serum T-PSA concentration was

lowered by 75%+ from the initial value. In true Stage Do-

D1 responders to therapy, T-PSA reached a nadir of <10

ng/ml and remained steady to the end of monitoring. In

Stage D2 responders, the nadir was often up to 15ng/ml.

That effect was not found at shorter time intervals, thus

indicating prolonging hormonal treatment as a NE

differentiation provoking factor. Continuous treatment of

BPH patients with finasteride for 36 months imposes a

significant risk for the development of an aggressive

prostate cancer due to the higher level of acquired NE

activity. The intermittent finasteride therapy is, in this

respect, as safe as is the use of placebo. Since some new

PC combination therapies include finasteride along with

other antiandrogens, this work may play a warning role

against such time-unlimited treatment modalities.

502
MULTIVARIANT TUMOR MARKER ANALYSIS IN
STAGE D2 AND D3 PROSTATE CANCER: THE ROLE
OF NE DIFFERENTIATION

Marko Tarle, Ksenija Kovacvic’ , Suncvica Novosel and Zaky

Ahel

University Hospital Sestre Milosrdnice, Zagreb 10000,

Croatia 

Dedifferentiation of prostatic adenocarcinoma was found

to be closely related to the decline in PSA secretion that

becomes faster and more pronounced than that of PAP.

Prior to that conclusion by Mostoffi and coworkers, we

reported PSA/PAP ratio < 1 in patients (pt) with an

aggressive prostate cancer (Tarle and Kovacic: Anticancer

Res 8: 1105,1988). It is widely accepted that an elevated

serum Chromogranin A (CgA) value indicates the

presence of neuroendocrine (NE) differentiation in

prostate cancer (PC) pts.. Kadmom et al. reported, in 1991,

CgA-positivity in ca. 50% of Stage D2 PC pts. We studied

the relationship between bone lesions, CgA-positivity and

PSA/PAP ratio in 82 PC pts who had failed hormone

therapy. In 45/82 pts, normal CgA level was recorded

(<80ng/ml), while in 37/82 pts (45.1%) elevated CgA

concentration was found. Among CgA-positive pts

PSA/PAP ratio was (<1) in 11/37 pts or in 29.8%, (1-2)

ratio was in 18 pts, 48.6%, and (>2) in 8 pts, 21.6%.

Respective elevated average CgA values were 643.5, 396

and 251 ng/ml. In the first respective subgroup of pts, the

average PSA was 41 ng/ml, while in the remaining two

average PSA values were equal (ca. 102 ng/ml). The PAP

level was highest in subgroups with PSA/PAP <1 (ca. 74

ng/ml) and lowest in that with PSA/PAP >1 (ca. 41 ng/ml).

Drop in PSA/PAP value is clearly related to numerical

CgA level rise. PSA/PAP values >10 associated with

supranormal CgA level were not found. Free PSA level

(%FPSA) lowers from 36%, 20% and 14.3% with

PSA/PAP values rising from (<1), to (1-2) and to (>2),

e.g. in the way the CgA concentration declines. In 45 pts

with normal CgA value, PSA/PAP ratio (<1) was not

recorded. PSA/PAP (1-2) values were recorded in 3/45 pts,

6.7%, respective (2-10) values in 15/45 pts, 33.3% and

(>10) values in 27/45 pts, 60%. In the first subgroup, the

highest average PSA and PAP values were measured (ca.
140 and 80 ng/ml, respectively), while in the remaining two

groups PSA concentrations were similar (120 ng/ml) and

respective PAP values were ca. 20 and 10 ng/ml,

respectively. The respective %FPSA values were from first

to the third subgroup 19, 15 and 12%. In both groups,

independently of CgA level, normal or high, both

PSA/PAP and %FPSA values numerically followed the

same pattern. Elevated CgA level was found in all of the

studied pts with PSA/PAP<1, in 26/37 pts (70.2%) with

PSA/PAP <2, in 2/37 pts (5.4%) with PSA/PAP>5 and in

no PC pts with PSA/PAP>10. In two reported groups of

pts, both CgA and %FPSA values were directly opposite

to the PSA/PAP parameter. The interelationship between

CgA and %FPSA is already found in diagnostic protocols.

In six individual pts with elevated CgA, PSA/PAP and

%FPSA were assessed in a longitudinal manner during 12

months oral estramustine therapy. In five non-responders,

cross-over between groups was not observed, but only

transitions from higher PSA/PAP value subgroup to the

lower with changes in all parameters as reported above. In

one pt, normalization of CgA concentration occurred

together with the conversion of PSA/PAP ratio (1-2) to

that >10, with a significant decrease in both PSA and PAP

values. Since CgA expression is facilitated by a

hormonally-deficient environment, from the above data we

propose the ratio PSA/PAP>10 in progressive Stage D3

pts as a sign of hormonally-hypersensitive Stage D3hs PC

while CgA-positive PSA/PAP<1 group belongs to true

androgen-insensitive Stage D3i prostatic PC. Both are

clinically hormone refractory tumors. We believe PSA/PAP

ratio between 1 and 10 indicates mixed type PC containing

both D3hs and D3i anaplastic tumors and possibly other

tumor pheno(geno)types. Since CgA elevation is related
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both to metastases and PSA/PAP<<10 ratio, we have

started to study Stage D3hs PC metastatic aggressiveness

relative to Stage D3i tumors as well as a suitable treatment

for androgen-hypersensitive PC.

503
ELEVATION IN NE DIFFERENTIATION DATA AND
RESPECTIVE CONSEQUENCES IN HRPC PATIENTS

Marko Tarle

University Hospital Sestre Milosrdnice, Zagreb, Croatia

Neuroendocrine (NE) differentiation has a significant

impact on prostate cancer (PC) by taking part in the

mechanism of disease progression toward hormone

refractory prostate cancer (HRPC). Focal NE

differentiation is responsible for the high rate of cancer

proliferation in the vicinity of NE cells and of an increased

expression of antiapoptotic oncogene bcl-2. Thus NE

differentiation correlates with poor prognosis and disease

progression. Results and Discussion: Along with other

studies, we found in first presented PC pts a steady

increase in serum chromogranin A-positivity (CgA) with

tumor stage. NE differentiation in PC pts enhances and

supports the diagnostic significance of %FPSA: in ca.
90% of pts with false-negative %FPSA, supranormal CgA

level confirms tumor diagnosis. We recorded a well-

defined correlation between duration of hormonal therapy

and acquired CgA-positivity in PC pts with previously

normal CgA concentration. Androgen deprivation and

Mab produced supranormal CgA serotest values in >30%

of treated PC pts after 9 months of treatment compared

to the respective data recorded on untreated PC subjects.

Twelve years ago, Kadmon et al. reported elevated CgA

serum level in 49% of Stage D2 PC pts. In our studies, 37-

51% of raised CgA values were found in stage D2 pts and

50-64% in Stage D3 PC pts. Accordingly, CgA elevation

appears to be a late event in prostatic carcinoma. The

most important consequences of NE differentiation in PC

pts were observed in HRPC pts. In our investigation, two

pt subgroups were detected in Stage D3 PC. One of them

is considered to be truly hormone-independent disease

denoted as Stage D3hi HRPC. It is characterized by low

PSA/PAP ratio (<2) and elevated serum CgA serotest

value. In parallel, androgen-hypersensitive HRPC (Stage

D3hs PC) was recognized by highly elevated PSA/PAP

parameter (>10) and normal serum CgA concentration. PC

heterogeneity is a well recognized clinical fact and thus

PSA/PAP values ranging from 2 to 10 reflect a mixture of

these two cell subpopulations. The predominance of either

of those two tumor subtypes influences blood CgA

concentrations, determines respective numerical values and

affects therapeutic modalities. Most recently, we have

studied scintigraphy of osseous metastases in HRPC pts

who failed estramustine monotherapy. Respective pts were

divided into four groups («pure» osteoblastic lesions,

osteoblastic scan with initial osteolysis, osteolytic scan with

minor osteoblastic lesions, and exclusively osteoblastic

lesions in pts with androgen receptor (AR) amplification).

Serum PSA, PAP and CgA values were serially measured

together with longitudinally recorded bone scans.

Osteolysis occurs in patients with relatively low PSA/PAP

parameter (<2) and elevated CgA concentration

(sensitivity ca. 90%) while «pure» osteoblastic lesions are

found in patients with higher PSA/PAP value and normal

CgA serotest level (sensitivity >90%). CgA elevation

precedes the scintigraphic appearance of osteolysis with a

lead time of 4-10 months. In pts with AR amplification (a

late event in PC history) only osteoblastic lesions were

found. Conclusion: NE differentiation occurs during

development of prostatic carcinoma but represents

essentially a late event within the natural history of PC.

There are few doubts on the initiation of NE

differentiation by the low-androgen-concentration

environment achieved during hormonal treatment. NE

differentiation is followed-up by assessing serum CgA

concentration. Up-regulation of CgA occurs mostly in

hormone-insensitive HRPC associated with osteolytic

lesions and rarely in hormone-hypersensitive HRPC that

is characterized by osteoblastic bone metastases. In PC pts

with AR amplification only osteoblastic metastases were

detected. Accordingly, we advocate the application of

combination chemotherapy and bisphosphonates in HRPC

pts with elevated serum CgA level.

504
CHROMOGRANIN A AS A MARKER OF OSTEOLYSIS
IN STAGE D3 PROSTATE CANCER PATIENTS

Marko Tarle, Suncvica Novosel, Ksenija Kovacvic’ , Zaky

Ahel and Zvonko Kusic’

University Hospital Sestre Milosrdnice, 10000 Zagreb,

Croatia

Osteolysis is a late event within the natural history of

prostate cancer that leads to a great deal of morbidity and

mortality in HRPC patients. In 54 Stage D3 prostate cancer

(PC) patients (pts), scintigraphic bony lesions were

longitudinally followed according to their type. In addition

blood PSA, PAP and CgA levels were recorded. Pts were

divided into four groups based on the outcome of bone

scans and variety of the recorded lesions: (A) «pure»

osteoblastic (blast) lesions, (B) mixed blast and osteolytic

(lyt) spots with the predominance of blast, (C) diffuse

osteolytic scans and/or mixed blast and lyt spots with the

prevailance of lyt and (D) Stage D3 pts with proven
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androgen receptor amplification (ARA by FISH) and

exclusively osteoblastic lesions. As controls, serum values

and scans from 18 Stage D2 pts and serotest data from 16

Stage D1 pts were analyzed. In 29 Stage D3 PC pts (group

A, 62 findings), mean PSA, PAP and CgA values were 70.4

ng/ml, 40.4 ng/ml and 40.2 ng/ml, respectively. The

PSA/PAP ratio was 1.74. In 14 Stage D3 PC pts (group B,

32 findings), mean PSA, PAP and CgA concentrations were

131.0, 62.7 and 359.3 ng/ml. The PSA/PAP parameter was

2.09. In 8 Stage D3 PC pts (group C, 10 findings), mean

PSA, PAP and CgA values were 78.2, 65.8 and 190.8 ng/ml,

respectively. The PSA/PAP ratio was 1.19. In 3 pts with

Stage D3 PC (group D, 12 findings), mean PSA, PAP and

CgA values were 498.0, 41.2 and 36.9 ng/ml, respectively,

with PSA/PAP parameter 12.1. In group A, 4/62 CgA

findings (6.5%) were raised (>70 ng/ml). In group B, 3/32

CgA findings (9.4%) were normal. In group C, only

elevated CgA values were recorded. In group D, all CgA

findings were normal. The elevation of serum CgA

concentrations in 6 Stage D3 group A pts gave a valuable 6-

10 months lead prior to the development of osteolysis in

previously pure osteoblastic scans. The predominance of

osteolysis in bone (group C) in comparison with mostly

osteoblastic lesions (group B) elevates CgA level, reduces

mean PSA level (not PAP concentration) and downgrades

PSA/PAP ratio from 2.09 (group B) to 1.19 (C). Progress

in osteolysis upgrades the CgA concentration. Osteolysis

seems to be associated with hormone-insensitive and not

with androgen-hypersensitive disease. Reduction in PSA

secretion during progressive anaplasticity is linked to lower

CgA levels (group C vs. B). In two pts the conversion of

scan type C to type A-B occurred during the

bisphosphonate administration. In PC pts with ARA total

PSA level does not match tumor load but the number of

ARs in tumor cells. In these pts, serum PAP value reflects

tumor bulk more closely. Only osteoblastic lesions were

found in pts with ARA. In conclusion, the assessment of

serum CgA in Stage D2 and D3 PC pts may be used for a

subclinical detection of osteolytic lesions and, thus, initiate

the immediate application of bisphosphonates.

505
MELATONIN AND BREAST CANCER: STUDIES ON
MELATONIN BIOTRANSFORMATION IN HUMAN
BREAST CANCER CELL LINES

Sylvia Aust1, Peter Obrist2, Martin Svoboda1, Walter

Jäger3 and Theresia Thalhammer1

1Department of Pathophysiology, Vienna General

Hospital, Medical University of Vienna; 2Department of

Pathological Anatomy, University of Innsbruck; 3Institute

of Pharmaceutical Chemistry, University of Vienna,

Vienna, Austria

The neurohormone melatonin (N-acetyl-5-methoxytryptamine)

is synthesized from serotonin during the night time by the

pineal gland, from where it is released into the blood.

Melatonin regulates various physiological functions in the

body, and its role in the regulation of circadian rhythms, like

the sleep/wake cycle, is well known. Recent studies showed that

melatonin inhibits cancer cell growth in vitro and in vivo, and

melatonin application has proven to be favorable in patients

with malignancies. On the molecular level, melatonin acts

through membrane bound receptors (MT1 and MT2). While

MT1 is expressed in normal and malignant breast tissue, its

presence in breast cancer metastasis is not established, yet. In

fact, through binding to MT1, melatonin inhibits the activity of

estrogen receptor a and thereby blocks cell proliferation in

breast cancer. Since, by the activity of cytosolic

sulfotransferases (SULTs), melatonin is rapidly metabolized

into an inactive metabolite, which does not bind to MT1 and

MT2, we investigated whether, in normal and malignant breast

tissue, biotransformation of melatonin may occur as well. By

applying RT-PCR, we showed that various SULT enzymes are

expressed at the mRNA level in normal, malignant and

metastatic human breast tissues. Although the expression

profile of the SULT enzymes varied between the individual

patients, the phenol-metabolizing SULT 1A1 enzyme was

persistently expressed in samples from normal breast as well

as from breast tumors and metastatic tissue in lymph nodes.

Using the breast cancer cell line MDA-MB 231, transfected

with the human SULT1A1 cDNA, we demonstrated that this

particular SULT isoenzyme effectively sulfonates hydroxylated

melatonin to 6-hydroxymelatonin sulfate (6-OHMS). 6-OHMS

is an inactive metabolite, which does not bind to MT1 and

MT2. After 24 h of treatment with 0.1-1 ÌM hydroxylated

melatonin, a considerable amount of the applied dose was

metabolized to 6-OHMS. This metabolite was rapidly released

into the extracellular supernatant, where up to 95% of 6-

OHMS was found. Sulfonation of melatonin is of particular

importance since SULT1A1 is also the main enzyme for the

inactivation of tamoxifen and also partly responsible for the

sulfonation of estrogen. Interference at the level of

biotransformation could delay the inactivation of this

antiestrogen. Thereby, melatonin may enhance the potential

of tamoxifen for the treatment of hormone-dependent breast

cancer. Further studies are under way to elucidate the role of

melatonin and melatonin biotransformation in the treatment

of hormone-dependent breast cancer.

506
PLACENTAL PROTEINS INVOLVED IN APOPTOTIC,
DIFFERENTIATION OR PROLIFERATION
PROCESSES OF HUMAN CANCERS

N.G. Than1,2, Sz. Bellyei1, A. Szigeti1, Á. Boronkai1, Gy.

Szekeres3, T. Berki4, T. Janáky5, G.N. Than6, H. Bohn7

and B. Sümegi1
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Departments of 1Biochemistry and Medical Chemistry,
4Immunology and Biotechnology and 6Obstetrics and

Gynaecology, University of Pécs; 2First Department of

Obstetrics and Gynecology, Semmelweis University,

Budapest; 3Histopathology Ltd., Pécs; 5Department of

Medical Chemistry, University of Szeged, Hungary;
7Behringwerke AG, Marburg/Lahn, Germany

The detailed molecular biological characterization of eight

"placental proteins" (PP13, PP17a, PP17b, PP18a, PP18b,

PP20, PP23, PP25), with oncodevelopmental significance,

has been performed in our laboratories. These proteins,

originally isolated from human placenta and named

sequentially, were mostly found to be ubiquitous molecules;

only PP13 turned out to be placenta-specific. PP17 and

PP25 were overexpressed in different human tumors in a

unique manner, their quantities and expression patterns

depending on types, grades and stages of the diseases.

Serum levels of PP17 were elevated in cervical carcinoma

patients and decreased after radical surgeries, offering a

promising possibility for secondary and tertiary prevention.

Besides the expressional studies, experiments with well-

established cellular systems were also used for in vitro
modeling of the in vivo functions of the PPs. In silico
modeling of protein structures and transcriptional

regulation of their genes directed our further studies. After

the overexpression or repression of their genes, the effects

of altered placental protein synthesis on different signaling

pathways showed that some of the PPs, especially PP17,

could be strongly involved in basic cellular processes, like

apoptosis, differentiation or proliferation. After the

elucidation of their appropriate structure, function,

regulation or origin, the renaming of these proteins was

proposed. With the help of newly developed, PP-specific

mono- and polyclonal antibodies, various assays to

determine their levels in different human body fluids and

tissue samples are under development. The aim is to

promote new and effective tools for tumor detection and

follow-up.

507
CONSTITUTIVE EXPRESSION AND SECRETION OF
SERGLYCIN IN MULTIPLE MYELOMA

A.D. Theocharis1, V. Labropoulou2, A. Hjerpe3, M.

Borset4, V. Bajkov4, A. Sundan3, N.K. Karamanos1 and C.

Seidel3

1Laboratory of Biochemistry, Department of Chemistry and
2Department of Internal Medicine, University of Patras,

Patras 26110, Greece; 3Division of Pathology, Department

of Laboratory Medicine, Karolinska Institutet, Sweden;
4Institute of Cancer Research and Molecular Biology,

Trondheim, Norway

The growth conditions provided by the human bone

microenviroment are crucial for the survival of plasma cells

in multiple myeloma (MM). The biological significance of

matrix proteoglycans, especially shed syndecan-1, has been

highlighted in MM. In this study, we describe a high and

constitutive expression of serglycin and identify its

localization in all myeloma cell lines studied.

Secreted proteoglycans (PGs) were isolated and purified

following combined anion-exchange and gel-permeation

chromatographies. Serglycin expression was identified by

reverse transcriptase polymerase chain reaction, N-terminal

sequence and Western blotting. Localization of serglycin

was studied by flow cytometry and confocal microscopy.

In culture medium from four established human

myeloma cell lines, secreted PGs were isolated. The

major PG in all cell lines was the chondroitin sulfate

proteoglycan serglycin. In six myeloma cell lines, both IL-

6-dependent and independent, mRNA for serglycin was

identified. In five of these, serglycin was present on the

cell surface and intracellularly in various amounts. The

attachment to the cell surface was at least partially

dependent on glycosaminoglycan side-chains, as shown by

confocal microscopy and flow cytometry. Only in the

U266 cell line, serglycin could not be detected on the cell

surface, but was abundantly present in the culture

medium as well as intracellularly. Serglycin was able to

remove cell surface bound hepatocyte growth factor from

myeloma cells, suggesting that it can bind this myeloma-

derived cytokine. These data demonstrate that serglycin

is the major PG in MM, found both extra- and

intracellularly and on the cell surface. Our findings

suggest that serglycin release is a constitutive process,

which may be of fundamental biological importance in

this disease.

508
METAL-BASED DRUGS IN CHEMOTHERAPY

T Theophanides, J. Anastassopoulou and O.

Theodorakopoulou

1National Technical University of Athens, Chemical

Engineering School, Radiation Chemistry and

Biospectroscopy, Zografou Campus, 15780 Zografou;
2International Institute of Anticancer Research, 1st km

Road Kapandriti-Kalamou, Kapandriti, Greece

The Ancient Greeks Aesculapious and Hippocrates (460-

375 BC) cured many diseases with common salts. Later the

Atzecs and the Hindus also used metal or metalloid salts to

cure wounds and diseases. Paul Ehrlich used the metalloid

arsenic to form compounds, such as p-aminophenyl arsenic

oxide (salvarsan) and diamino arsenobenzene, in order to

cure infections and, in particular, syphilis at high dilutions
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of the drug. The continuation of modern medicinal

inorganic chemistry came with the discovery by Rosenberg

et al. (1965) of a platinum compound, cisplatin with

antibiotic and antitumor activity. After the successful

application of cisplatin, other platin analogs have been

prepared and used together with other metals and

metalloid compounds. Cisplatin was first synthesized in

1845, known as Peyrone’s chloride. Its structure was first

elucidated by Alfred Werner. Cisplatin shows considerable

efficacy in the cure of testicular cancers with over 90%

cures. However, acquired resistance limits its efficacy and

its stability is still under investigation. All metals and

metalloids, in various oxidation states, are involved in

oxidation-reduction reactions in the human body. Thus,

they are able to generate reactive oxygen species (ROS)

through Fenton reactions, which could also be related to

their therapeutic or carcinogenic action. It is known that

superoxide dismutase (SOD) inhibits and kills cancer cells

selectively in vitro and in vivo, leading to the suggestion that

the production of ROS may also be involved in anticancer

therapeutic michanisms.

509
ANTI-PROLIFERATIVE EFFECTS OF 20(S)-
GINSENOSIDE Rh3 ON MCF-7 HUMAN BREAST
CANCER CELLS

Jingwei Tian1,2, Fenghua Fu1 and Meiyu Geng2

1School of Pharmacy, Yantai University, Yantai,

Shangdong, 264005;
2Marine Drug and Food institute, Ocean University of

China, Qingdao, Shandong, 266003, P. R. China

20(S)-Ginsenoside Rh3, isolated from the root of Panax
ginseng, has shown anti-cancer proliferation, differentiation

and chemopreventive effects in certain cancer cell types.

We investigated the mechanism of 20(S)-ginsenoside Rh3-

induced growth inhibition in MCF-7 human breast

carcinoma cells. 20(S)-ginsenoside Rh3 significantly

inhibited cell growth in a concentration-dependent manner,

(this effect was reversible), and induced a G1 arrest in cell

cycle progression. 20(S)-ginsenoside Rh3 treatment down-

regulated the protein level of cyclin D3 but up-regulated

the expression of cyclin-dependent kinase (Cdk) inhibitor

p21WAF1/CIP1. The increased levels of p21 were

associated with increased binding of p21 and Cdk2

concomitant with marked decrease in Cdk2 and cyclin E-

dependent kinase activities, with no changes in Cdk2 and

cyclin E expression. 20(S)-ginsenoside Rh3 markedly

reduced the phosphorylated retinoblastoma protein (pRb)

and enchanced association of unphosphorylated pRb and

the transcription factor E2F-1. These data suggest that

20(S)-ginsenoside Rh3 inhibited the growth of MCF-7 cells,

by inducing expression of p21 and reducing the levels of

cyclin D, which resulted in the down-regulation of

cyclin/Cdk complex kinase activity, decreasing

phosphorylation of pRb, and inhibiting E2F release.

510
INHIBITORY EFFECTS OF THE GINSENOSIDE Rk2

ON PHORBOL ESTER-INDUCED
CYCLOOXYGENASE-2 EXPRESSION, NF-KappaB
ACTIVATION AND TUMOR PROMOTION

Jingwei Tian1,2, Fenghua Fu1 and Meiyu Geng2

1School of Pharmacy, Yantai University, Yantai,

Shangdong, 264005;
2Marine Drug and Food institute, Ocean University of

China, Qingdao, Shandong, 266003, P. R. China.

Our previous studies demonstrated the anti-oxidant and

anti-tumor promotional properties of the methanol extract

of heat-processed Panax ginseng C.A. Meyer. In the present

work, we evaluated the anti-inflammatory as well as anti-

tumor promoting effects of Rk2, a major ginsenoside

derived from heat-processed ginseng. Pretreatment of

dorsal skins of female ICR mice with Rk2 significantly

inhibited 12-O-tetradecanoylphorbol-13-acetate (TPA)-

induced ornithine decarboxylase activity and 7,12-

dimethylbenzanthracene-initiated papilloma formation. In

another experiment, Rk2 pretreatment abrogated the

expression of cyclooxygenase-2 in TPA-stimulated mouse

skin. Rk2 also inhibited the TPA-induced activation of the

eukaryotic transcription factor, NF-kappaB, in both mouse

skin and cultured human pro-myelocytic leukemia (HL-60)

cells. Moreover, Rk2 exerted potent inhibitory effects on

the activation of another transcription factor, activator

protein-1 (AP-1), that is responsible for c-jun and c-fos

oncogenic transactivation. Based on these findings, it is

probable that the anti-tumor promoting activity of Rk2 is

mediated through down-regulation of NF-kappaB and AP-

1 transcription factors.

511
INHIBITORY EFFECTS OF OCOTILLOL ON TUMOR
GROWTH IN NUDE MICE BEARING HUMAN
OVARIAN CANCER CELLS

Jingwei Tian1,2, Meiyu Geng2 and Fenghua Fu1 

1School of Pharmacy, Yantai University, Yantai,

Shangdong, 264005;
2Marine Drug and Food institute, Ocean University of

China, Qingdao, Shandong, 266003, P. R. China

Ocotillol, isolated from an ethanol extract of the processed

root of Panax ginseng CA Meyer, inhibits the growth of B16
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melanoma cells. This study was designed to evaluate the

ability of ocotillol to inhibit the growth of human ovarian

cancer cells (HRA) in vitro and in nude mouse. Ocotillol

inhibited proliferation of various established human ovarian

cancer cell lines in a dose-dependent manner between 10

and 60 microM in vitro and induced apoptosis at around the

IC50 dose. When HRA cells were inoculated s.c. into the

right flank of nude mice, all mice formed a palpable tumor

within 14 days. Although i.v. administration of ocotillol

alone scarcely inhibited the tumor growth, when ocotillol

was combined with cis-diamminedichloroplatinum(II)

(CDDP) the tumor growth was significantly inhibited,

compared to treatment with CDDP alone. When mice were

treated p.o. with ocotillol daily (but not weekly), the tumor

growth was significantly (p<0.01) inhibited, compared to

CDDP treatment alone. The survival time was significantly

(p<0.05) longer than that of medium alone-treated controls

or the group treated with CDDP alone. Then, we examined

whether p.o. administration of ocotillol has a dose-

dependent inhibitory effect on the tumor growth. I.v. and

weekly administration of CDDP had more potent antitumor

activity in the order of 1 mg/kg, 2 mg/kg and 4 mg/kg,

whereas p.o. and daily administration of ocotillol (0.4 to 1.6

mg/kg) not only had antitumor activity comparable to that

of 4 mg/kg CDDP, but also resulted in a significant increase

in survival. The doses of ocotillol used in this study did not

result in any adverse side-effects as confirmed by

monitoring hematocrit values and body weight, unlike 4

mg/kg CDDP, which had severe side-effects. It is

noteworthy that p.o. but not i.v. treatment with ocotillol

resulted in induction of apoptotic cells in the tumor, in

addition to augmentation of the natural killer activity in

spleen cells from tumor-hearing nude mice. Thus,

particularly in view of the toxicity of CDDP, ocotillol alone

would seem to warrant further evaluation for treatment of

recurrent or refractory ovarian tumor.

512
EXAMINATION OF THE COMBINED EFFECT OF
P53 ALLELE POLYMORPHISMS AND SILICOSIS ON
THE DEVELOPMENT OF LUNG CANCER

Antal Tibold, Istvan Kiss and Istvan Ember 

Department of Public Health, Medical School, University

of Pecs, Szigeti u.12, Pecs, 7624, Hungary

Background: The role of mutations of the p53 gene in the

development of different tumors is well known. However,

there is less data available concerning the connection

between p53 allele polymorphisms and carcinogenesis. In

our present study, we examined the combined effect of p53

polymorphisms and silicosis in lung cancer patients. The

examined alteration was a G>T substitution on codon 72

in the p53 gene that appears in the protein product as an

Arg/Pro polymorphism. Data on the role of silicosis in lung

cancer is still controversial, but in most cases it is not

considered to be a risk-increasing factor. Materials and
Methods: We examined 22 autopsy tissue samples of

patients who suffered from silicosis and died of lung

cancer. The control group included 20 patients suffering

from lung cancer but with no silicosis. Samples were first

deparaffinized with xylol, then were digested with 200 Ìg/ml

proteinase K for 3 h at 55ÆC and inactivated at 95ÆC. Two

Ìl of genomic DNA was amplified in a tube containing

1.5mM MgCl2, 10 mM Tris-Hcl (pH 9.0), 0.1% Triton X-

100, 2 Ìg/ml bovine serum, 4x0.2mM dNTP, 0.5 U Taq

DNS polymerase (Promega, USA), and 1-1 ÌM primer. The

3’ primer was GCAACTGACCGTGCAAGTCA, the 5’

primers were ATGCCAGAGGCTGCCCCCG (Arg), and

ATGCCAGAGGCTGCTCCCCC (Pro). The PCR cycling

profile consisted of 30 cycles of 60 sec at 94ÆC, 60 sec at

60ÆC, 60 sec at 72ÆC. The products were resolved on 1%

agarose gel. Results: Based on data from the literature, we

regarded the Pro allele to be a high-risk allele. In the group

suffering from silicosis, the Pro allele showed a higher

frequency (OR:5.1, CI:1.13-24.53), which implies an

elevated risk of the development of lung cancer in the case

of the simultaneous presence of silicosis and the Pro allele.

513
CHARACTERIZATION OF THE METASTATIC
GENOTYPE OF HUMAN MELANOMA IN
EXPERIMENTAL MODEL USING GENE
EXPRESSION PROFILING

J. Tímár1, L. Puskás2 and E. Rásó1

1Department of Tumor Progression, National Institute of

Oncology, Budapest; 2Biological Research Center,

Hungarian Academy of Sciences, Szeged, Hungary

We implanted three genetically unrelated melanoma cell

lines into physiologically different (newborn and adult)

groups of scid mice. In the newborn animals,

semiorthotopically injected human melanoma cells formed

lung, brain and lymphatic metastases, while there was no

spontaneous dissemination detectable from the same

location in the case of adult animals. Since the tumor is

human and the stroma is mouse, it is possible to identify

metastasis genes of human melanoma using a human 20k

oligo-microrray. We compared primary tumors of the same

cell population with or without spontaneous metastasis.

Furthermore, it was also possible to compare the expression

pattern of the melanoma metastasis to the primary tumor. 

Microarray data were evaluated from 3 cell lines and

expression alterations were statistically analyzed. We identified

a common metastatic potential-signature characterizing the cell
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lines using a 2-fold thresholding. The metastatic melanoma-

signature contained 26 up-regulated and 49 down-regulated

genes, among which 16 and 37 of known functions,

respectively. The identified "metastatic human melanoma

genes" involved transcription, apoptosis, signaling and cell

adhesion regulators. Comparison of the gene expression of the

lung metastasis of human melanoma to the primary tumor

identified a different set of 13 up-regulated and 19 down-

regulated genes. Since none of the metastatic melanoma

signature-genes were identified to be differentially expressed

in lung metastasis, this "metastasis-signature" corresponds to a

lung (metastasis) signature most probably induced by the host

tissue, but unrelated to the metastatic potential.

This unique model gives us an opportunity to identify

new genes specifically involved in the regulation of human

melanoma metastatic potential. Confirmation of the

metastatic potential-signature in melanoma patients is

under way in our laboratory. 

Support is from the Ministry of Education

(NKFP1/48/2001), Hungary.

514
IP6-REGULATION OF PROTEIN
PHOSPHORYLATION

Andrew B. Tobin

Department of Cell Physiology and Pharmacology,

Hodgkin Building, University of Leicester, Leicester, LE1

9HN, U.K. 

Mammalian cells have the ability to produce a vast array

of inositol phosphates (possibly as many as 60). The best

understood of these is inositol 1,4,5 trisphosphate, which

acts as a second messenger to G-protein coupled receptors

mobilising intracellular calcium and trigging physiological

events such as smooth muscle contraction and secretion.

In contrast, the biological function of the "higher" inositol

phosphates is largely unknown. Amongst these, inositol

hexaphosphate (IP6) has proven the most enigmatic.

Present in all eukaryotic cells in the micro molar range, the

physiological and biochemical role of IP6 is far from clear.

In an attempt to address novel signalling pathways for the

higher inositol phosphates, we engaged in studies that

tested the possibility that inositol phosphates can directly

activate protein phosphorylation. Our early studies

demonstrated the existence of a protein kinase partially

purified from porcine brain that could be activated by IP6.

This was the first demonstration that IP6 could directly

activate protein phosphorylation. We have recently

extended these studies and identified the IP6-regulated

kinase as the ubiquitous serine/threonine kinase, casein

kinase 2 (CK2). This was an extremely surprising result,

based on the fact that CK2 is accepted as a constitutively

active kinase with no physiological regulators. Our studies

have determined that far from being constitutively active,

CK2 can exist in a state of low basal activity. Under these

conditions CK2 activity can be dramatically stimulated by

IP4, IP5 and IP6. The implications of these findings to

signalling and protein phosphorylation will be discussed.

515
THE MAJORITY OF HEALTH WEB SITES ARE
INACCESSIBLE, UNUSABLE AND UNRELIABLE.
DEVELOPING SOMETHING DIFFERENT FOR CAMS
IN CANCER

André Tomlin

Minervation Ltd., 7200 The Quorum, Oxford Business

Park North, Oxford OX4 2JZ, U.K.

Making sure that web sites are accessible to all is now law in

many countries. In the UK, the Disability Rights

Commission says: "Eight in 10 web sites are next to

impossible for some disabled people to use" and has issued a

set of recommendations for developers and commissioners.

Usability experts have proven that, if people cannot use

your web site effectively, they will go elsewhere, and that

most health web sites present information in a way that is

hard for their users to understand.

Add to this problems relating to the reliability of

information found on health care sites, and the situation is

extremely concerning. We know that users will not trust

your web site if it does not have a clear quality control

policy, that health information often contains inaccuracies

and that, in some cases, web sites have actually been proven

to be harmful or dangerous.

In building the CAM-Cancer web site (www.cam-

cancer.org) we aimed to create the definitive resource for

people seeking to find the best available research evidence

in the area of CAMs for cancer. This short presentation

explains how we maximised the accessibility, usability and

reliability of the CAM-Cancer site, and introduces the

Minervation validation instrument for health care web sites,

which has been developed to see how other sites measure up.

516
THYMIDINE KINASE MONITORING IMPORTANCE
IN THE CLINICAL PRACTICE

O. Topolcan, L. Holubec, J. Kausitz, S. Svobodova, J.

Finek and V. Treska

Medical Faculty of Charles University, Pilsen, and Faculty
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Aim of the study: To confirm diagnostic and prognostic

importance of thymidine kinase measurement (TK) in

cancer. Patients and Methods: Thymidine kinase was

measured by radioreceptor analysis (RRA) using Beckman

- Immunotech assay kits. Serum level of TK was measured

in 200 patients without any clinical or laboratory signs of

cancer or inflammatory disease. TK was also measured in

200 patients with benign diseases (viral and bacterial

infection, immunological diseases, etc.). Other groups

included 200 patients with hematology malignancy, 100

patients with breast cancer and 100 patients with colorectal

cancer (measured prior to surgery and during the follow-

up of the disease). Results: Serum TK levels in the healthy

group of patients were within the range 1-6 IU / L. Results

of the group of patients with bacterial infections were

within 4-15 IU / ml and results of the group of patients with

viral infections were within 12-140 IU /L. Results of the

group of patients with immunological diseases were within

2-56 IU / L. Sensitivity of this test for hematological

malignancies was 50-70%, both for primary diagnosis and

for follow-up. Sensitivity for breast cancer and colorectal

cancer was around 30% for primary diagnosis; the highest

values were observed for non-differentiated cancers. TK

was usually the only elevated tumor marker for these

cancers and for disseminated cancers. Sensitivity of TK was

40-60% for breast cancer and 50-85% for colorectal cancer

for follow-up. Conclusion: Thymidine kinase has been

confirmed to be a proper tumor marker for hematology

malignancies. It seems to be only a secondary tumor

marker for breast cancer and colorectal cancer. But the

interpretation of these tests must be performed only

together with the clinical status evaluation – i.e. in case of

elevated values it is necessary to exclude any inflammatory

complication. 

517
CLINICAL IMPORTANCE OF TPS MEASUREMENT
IN COLORECTAL CANCER

O. Topolcan, L. Holubec, V. Liska, S. Svobodová, V.

Treska, J. Finek, S. Svacina, K. Ruppert and A. Sutnar

Medical Faculty of Charles University, Pilsen, and Faculty

Hospitals in Pilsen and 1st Medical Faculty of Charles

University, Prague, Czech Republic

Aim of the study: To confirm the diagnostic and prognostic

importance of TPS in colorectal cancer. Materials and
Methods: TPS was measured using IRMA method (IDL,

Sweden) in serum of 200 patients prior to and three weeks

after surgery for colorectal cancer. Also another 350

patients were monitored during a 2-year follow-up period.

Sensitivity was established at 95% specificity based on

EGTM recommendations. Other tumor markers (CEA

and CA 19-9) were measured at the same time.  Results:
Sensitivity of TPS was 35% at preoperative stage. TPS

values were evaluated predominantly in non-differentiated

cancers. TPS values did not correlate with levels of CEA

and CA 19-9. Post-operative TPS values in case of total

surgical removal of tumor and potentially in metastases

resection always dropped to the normal values. These

levels correlated with decrease of CEA and CA 19-9. In

case of palliative surgery or radio-frequentional therapy

of metastases, an increase of TPS levels was observed. But

levels of CEA and CA 19-9 decreased in most of the

patients . In the follow-up period, TPS was increased

usually 3-6 months prior to clinical signs of disease

recurrence or spread of the disease. Sensitivity for these

cases was 60-78%. But during the clinical symptoms

appearance period there was a decrease or normal values

of TPS observed and sensitivity was 45-55%. Conclusion:
TPS is not a recommended marker for primary diagnosis

of colorectal cancer. This marker is useful for surgery

therapy assessment. Disease progression can be diagnosed

before appearance of  clinical symptoms using TPS

measurement. 

518
MECHANISM OF CELL MOVEMENT IN
METASTATIC HUMAN TUMOR CELLS

József Tóvári1, Sándor Paku2, Erzsébet Rásó1, Ferenc

Tímár2, László Puskás3 and József Tímár1

1Department of Tumor Progression, National Institute of

Oncology, Budapest;
2Department of Molecular Pathology, Joint Research

Organization of the Hungarian Academy of Sciences and

Semmelweis University, Budapest;
3Biological Research Center, Hungarian Academy of

Sciences, Szeged, Hungary

There are considerable differences in the motility behavior

of different cell types. In the two main models, fish

keratocyte and fibroblast type movement, the direction of

the exerted force during motility provided by the

organization of the actin cables is completely different.

These cables show perpendicular orientation in keratocytes,

while they are parallel to the direction of movement in

fibroblasts. Using a human fibrosarcoma cell line, we

described a gliding type motility model, characterized by

semicircular shape, where adhesions were found at the

outer rim of the cells, along the semicircle. Time-lapse

microscopy of GFP-vinculin-expressing cells showed that

these adhesions were constantly renewed at the cell edge

and followed a curved trajectory according to the graded

radial extension (GRE) model. Actin cables formed arcs,

with the concave face at the anterior of the lamella found
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to be oriented in the direction of movement. Contraction

of the actin arcs connected to the adhesions is responsible

for the forward movement of the cell body. The regulation

of cytoskeleton rearrangement in moving cells is under the

control of small G-proteins, such as Rho, Rac and cdc42.

In our previous work in murine and human melanoma cells,

we described the autocrine motility factor (AMF) signaling

pathway. Here we tested the expression patterns of

different genes involved in cell movement, using cDNA

microarray in human melanoma invasion. We found

overexpression of several genes involved in the AMF and

small G-proteins signaling pathway in melanoma grown in

metastatatic condition. 

GFP-vinculin plasmid was provided by B. Geiger. This

work was supported by grants OTKA T-26439, F-046501

and NKFP 1/48/2001. J. Tóvári is a recipient of the Bolyai

Fellowship Grant of HAS, Hungary.

519
CELL PROLIFERATION IN DIPLOID AND NON-
DIPLOID TUMOURS OF THE URINARY BLADDER:
SIGNIFICANCE FOR OUTCOME OF DISEASE AND
TUMOUR CLASSIFICATION

Bernhard Tribukait

Department of Oncology and Pathology, Karolinska

University Hospital and Institute,

SE-171 76 Stockholm, Sweden

The malignancy potential of a tumour is the result of

genetic lesions, epigenetic changes and influences by

external factors. Important examples of epigenetic

changes and factors influencing genetic control are

aneuploidy and cell proliferation. The aim of this study

was: 1) to demonstrate the significance of such epigenetic

changes for outcome of tumour disease, and 2) to discuss

their possible usefulness for future classification of

bladder carcinomas. Materials and Methods: 1200

transitional cell carcinomas of the bladder, newly detected

between 1980 and 1999, were prospectively studied for

DNA-ploidy and S-phase fraction as measured by DNA

flow cytometry. The significance of various factors for

time to tumour-specific death was evaluated by Cox’s uni-

and multivariate analysis. Results: 43% of the tumours

were diploid, 6% tetraploid and 51% aneuploid with one

or several aneuploid cell populations. The large range of

the size of S-phase fraction indicates influences of a

variety of genetic and epigenetic factors. DNA ploidy level

and S-phase fraction were related to each other. They

allow a further subdivision of tumours classified according

to grade and stage. After a median follow-up time of 6.6

(0.2-23.5) years, 2/3 of the patients had died; of the latter

316 (39%) in cancer and 493 (61%) in intercurrent

diseases. At univariate analysis all factors studied: tumour

grade, stage, size, growth pattern and number of tumours,

DNA ploidy and S-phase fraction, were highly

significantly related to death in tumour disease. In the

large group of 910 patients with superficial tumours, DNA

ploidy was the most dominating factor at multivariate

analysis including all factors except S-phase fraction.

When S-phase fraction was included, DNA ploidy lost

significance and S-phase fraction became the dominant

factor. S-phase fraction was also the single dominating

factor in mostly aneuploid muscle invasive tumours of T2

and T3 and predicted outcome of disease in cystectomized

patients with tumours of all stages. Based on the results

by follow-up, superficial tumours can be subdivided using

only S-phase fraction, into 3 groups of patients with

extreme low, intermediate and high risks comprising 51%,

26% and 24% of the patients, respectively. Using

morphological criteria as recommended by EAU, the

superiority of the proposed classification is demonstrated.

Conclusion: S-phase fraction is the most important single

factor predicting outcome at diagnosis of disease in

transitional carcinoma of the bladder. S-phase fraction

can be used to identify different risk groups of patients

with both superficial and muscle invasive tumours. Thus,

the main elements of future classification of bladder

carcinomas should be depth of invasion/stage and cell

proliferation. 

520
ANTITUMOR ACTIVITY OF PICEID ON HUMAN
COLON CARCINOMA AND ITS EFFECT ON
ADHESION MOLECULES OF HUVEC CELLS

M. Tricarico1, G. Lanzilli1, F.Mattivi2, G.Ravagnan1, R.

Falchetti1 and M.P. Fuggetta1

1Institute of Neurobiology and Molecular Medicine,CNR,

Rome; 2Institute S.Michele All’Adige Trento Italy.

Previous in vitro studies performed in our laboratory

showed that Resveratrol (trans-3, 5,41-trihydroxy-stilbene),

a natural polyphenol found in grapes and other fruits,

exerts a significant antiproliferative and proapoptotic

effect on human colon-carcinoma cell line, HT-29. This

effect is dose- and time-dependent at concentrations

higher than 10 Ìg/ml. 

As glycosilation enhances the solubility of stilbenes, we

found that piceid, a glycosilated molecule of resveratrol,

produces higher inhibitory effects than resveratrol on

tumour. It is well known that HT-29 cells treated with a

pro-inflammatory bacterial lipopolysaccharide stimulus

(LPS) produce soluble factors able to increase cell

adhesion molecules (CAM) on human umbilical vein

endothelial cells (HUVEC). Our experiments confirm these
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results, indicating that LPS could play an important role in

tumour metastasis by inducing the release of mediators

capable of up-regulating CAM expression.

The aim of our experiments was to investigate whether

piceid has a role in this up-regulation. HT-29 was treated

with various concentrations of piceid (2.5, 5, 10 mg/ml)

alone or in combination with LPS (1 Ìg/ml). HUVEC

monolayers were then stimulated by the collected

supernatant of the treated HT-29 cells. Analysis of CAM

expression (VCAM-1, ICAM-1, and E-Selectin) was

performed by FACs analysis. The results showed that the

treatment of HT-29 with piceid does not prevent the

induction of soluble factors.

521
HER-2/NEU (C-ERBB-2) GENE STATUS
EVALUATION IN THE CZECH NATIONAL
REFERENCE CENTRE

Radek Trojanec1, Marian Hajduch1, Katerina Spackova1,

Zdenek Kolar2, Eva Sedlakova2 and Sona Mlcochova1 

1Laboratory of Experimental Medicine (LEM),

Department of Pediatrics, Faculty of Medicine, Palacky

University and Faculty Hospital in Olomouc, Puskinova 6,

775 20 Olomouc;
2Department of Pathology (DP) and Laboratory of

Molecular Pathology, Faculty of Medicine, Palacky

University, Hnevotinska 3, 775 15 Olomouc, Czech

Republic 

Amplification and/or overexpression of Her-2/neu indicates

unfavourable prognosis in breast cancer patients. Genetically

tailored therapy with trastuzumab (Herceptin®) shows great

benefit in these individuals. However, results of Intergroup

study have demonstrated that >27% of samples were false-

positive when examined in local laboratories (LL), and this

resulted in the establishment of National Reference Centres

(RC), confirming the local Her-2/neu status in Great Britain

and other countries, including the Czech Republic. The

Czech National Reference Centre is a joint institution

constituted from LEM and DP, both at the Faculty of

Medicine, Palacky University in Olomouc, Czech Republic.

Materials and Methods: Immunohistochemistry (IHC) 2+ and

3+ tumours from metastatic breast cancer patients are sent

from LL to RC based on oncologist’s request in order to

confirm Her-2/neu status using FDA approved assays. RC

performs in parallel both IHC and fluorescence in situ
hybridisation (FISH) in order to minimize delay between

diagnosis and therapy. Results: More than 500 breast cancer

samples were evaluated in our RC within the past two years.

We have detected disconcordant results in between RC and

LLs in >1 or >2 IHC grades in 38.68% or 16.91% of cases,

respectively. Only 42.7% of IHC2+ (LL) patients were

confirmed to be FISH-positive and thus indicated for

trastuzumab therapy. Interestingly, the level of discordance

in Her-2/neu IHC status between RC and LLs has increased

over the time which corresponds with more LLs performing

IHC evaluation of the Her-2/neu status without sufficient

experience. For instance, differences of >2 grades rose from

14.52% to 24.29% within the period of 0-6 versus 16-22

months. The concordance between IHC and FISH in RC was

98.7% for IHC 3+ cases, 69.1% for IHC 2+ cases and 80.3%

for IHC 1+ and IHC 0 cases, respectively. In addition to

confirmation of Her-2/neu status in breast cancer patients,

the RC also provides methology, reference material and

consultancy services for pathologists, cytogenetists and

oncologists in order to rationalize cancer therapy. 

This project was supported in parts by grants MSMT J14/98

151100001, IGA MZCR 7506-3, profit of the Terry Fox

Run and Roche, s.r.o. 

522
AMPLIFICATION OF CENTROMETIC SIGNAL
CHROMOSOME 17 POLYSOMY AND HER-2/NEU
GENE AMPLIFICATION STATUS IN METASTATIC
BREAST CANCER PATIENTS

Marian Hajduch1, Radek Trojanec1, Katerina Spackova1,

Zdenek Kolar2, Eva Sedlakova2 and Sona Mlcochova1 

1Laboratory of Experimental Medicine (LEM),

Department of Pediatrics, Faculty of Medicine, Palacky

University and Faculty Hospital in Olomouc, Puskinova 6,

775 20 Olomouc;
2Department of Pathology (DP) and Laboratory of

Molecular Pathology, Faculty of Medicine, Palacky

University, Hnevotinska 3, 775 15 Olomouc, Czech

Republic 

Background: Numeric and structural aberrations of

chromosome 17 (C17) are common findings in breast cancer

patients. Aneusomy of C17 is often correlated with bad

prognosis. Polysomy of C17 may explain the

immunohistochemical (IHC) positivity in fluorescent in situ
hybridization (FISH)-negative cases. Although polysomic

cases represent only 10-20% of breast cancer, at least 5-7%

of them are not indicated for trastuzumab (Herceptin)

treatment because they do not fulfil criteria of Her-2/neu:

C17 ratio >2.0 and the efficacy of trastuzumab in polysomic

patients has not been confirmed, yet. In the Czech Republic,

such patients are indicated for trastuzumab treatment only

when they are IHC 3+-positive (high positivity). Materials
and Methods: In the Czech National Centre for Her-2/neu

evaluation, which was constituted based on national

consensus from both the LEM and DP, more than 500

samples of breast cancer tumours were tested by FISH assay

(PathVision) with locus specified probes for detection of Her-
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2/neu gene (LSI Her-2/neu; 17q11.2-q12) and centromeric

region of C17 (CEP 17; 17p11.1-q11.1). Results: Her-2/neu

gene (H) amplification was found in 44% cases (H/C17>2.0)

and 6.3% patients showed borderline amplification

(H/C17=1.5-2.0). Polysomy of C17 (C17/nucleus>2.5) was

found in 15.3% of cases. In these polysomic cases, 70.2% had

amplification (H/C17>2.0), 11.7% borderline amplification

(H/C17=1.5-2.0) and 15.6% showed normal status (H/C17

<1.50) of Her-2/neu. Using FISH probes mapping the p-arm

of the C17, we found that 58% of cases evaluated by CEP 17

probe as polysomic have only 2 copies of chromosome 17

and, indeed, in these cancer cells 17p11.1 centromeric region

was amplified. This finding is critically important to

distinguish true-polysomic versus false-polysomic (disomic)

cases using 17p probes and it increases the percentage of

patients with true Her-2/neu amplification who may profit

from trastuzumab-based therapy.

This project was supported in parts by grants MSMT J14/98

151100001, IGA MZCR 7495-3 and 7506-3.

523
TUMOR-HOST INTERACTIONS DURING HGF-
DEPENDENT INVASIVE GROWTH: CONVENTIONAL
AND UNCONVENTIONAL MEDIATORS

Livio Trusolino

Division of Molecular Oncology, IRCC, Institute for

Cancer Research and Treatment, University of Torino

School of Medicine, 10060 Candiolo, Torino, Italy

Understanding the mechanisms whereby a carcinoma in situ
can progress towards an invasive tumor is one of the most

challenging issues in the biology of cancer. Successful execution

of this process depends on molecular mechanisms deriving

from both transformed cells and the stromal milieu. On the

one hand, cancer cells must multiply to enlarge the colonizing

population, move to attain distant targets and survive to

combat attrition and senescence. On the other hand, the host

microenvironment must provide mechanical forces for cell

migration and supply signals for cells to proliferate and avoid

apoptosis. Disruption of growth constraints, acquisition of a

motile phenotype, dynamic modification of the physical

coupling between cells and the extracellular matrix and

resistance to programmed cell death define a complex, multi-

step program of tumor-host interactions that we conventionally

term invasive growth. The common clue to this program is the

ability of some soluble and membrane-bound molecules to

foster the xenophilic tendency of cells by triggering cell-

dissociation and cell-repelling signals, that become particularly

efficient under the hypoxic conditions commonly found in vivo
in many solid neoplasms. Our laboratory has identified these

molecules as the tyrosine kinase receptors Met and Ron for

Scatter Factors and the Plexin receptors for Semaphorins.

They all derive from a unique ancestor sequence and encode

a new superfamily of proteins that share similar structural

motifs and, not surprisingly, are endowed with functionally-

related biological properties. Scatter Factor receptors and

Plexins associate with each other and with other surface

proteins, namely adhesion molecules, to form a complex

signaling apparatus that is responsible for the execution of the

invasive growth response. We discuss recent findings about: i)

the specific mechanisms whereby Scatter Factors,

Semaphorins and Plexins collectively modulate invasive

growth; ii) the biochemical and biological contribution of

unconventional inducers of invasive growth, including

environmental factors (hypoxia) and surface co-receptors

(adhesion molecules); iii) the activity of new compounds

endowed with antagonistic activity against invasive growth, in

order to hamper cancer progression.

524
FLAVONOIDS: STRUCTURE-BIOACTIVITY
ASSOCIATIONS

A. Tsakalof

Department of Medicine, Laboratory of Chemistry and

Biochemistry, University of Thessaly, Greece

Flavonoids, widely distributed in edible plants, are natural

antioxidants well known for their antitumor, antiviral,

antibacterial, cardioprotective and antimutagenic actions.

Their mechanisms of action are currently under intensive

investigation and the elucidation of structure-bioactivity

associations play an important role in these investigations.

The main structure details of the flavonoid molecule, such

as number and positioning of hydroxyl groups and double

bonds, influence the physico-chemical properties of the

compound (e.g. stereochemistry, hydrophobicity, redox

properties and metal chelation abilities) and eventually

regulate its biological activity. Examples of structure-

bioactivity associations for flavonoids were analyzed, and

the importance of these correlations in understanding the

mechanisms of their actions was demonstrated. 

525
CELL CYCLE PROTEINS IN LARYNGEAL CANCER:
ROLE IN PROLIFERATION AND PROGNOSIS

E. Tsanou1, D. Peschos2, D. Stefanou1, C. Damala1, Th.

Vougiouklakis2, D.A. Assimakopoulos3 and N.J. Agnantis1

Departments of 1Pathology, 2Forensic Medicine and
3Otorhinolaryngology, Medical School, University of

Ioannina, 45110 Ioannina, Greece

Objective: The study of laryngeal carcinomas in order to

analyze: a) the combined expression of p53/p21, cyclin
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D1/cyclin E and p21/p27, b) the relationship between normal

and abnormal immunoprofiles and the proliferation status, as

determined by the expression of Ki67 and PCNA and c) the

correlation of our findings with prognosis. Materials and
Methods: We performed a retrospective analysis of 57 cases of

squamous cell carcinomas of the larynx. The streptavidin-

biotin method was performed in paraffin-embedded tissue

sections. We applied monoclonal antibodies against p53, p21,

p27, cyclin D1, cyclin E, Ki67 and PCNA. Results: Analysis of

the p53/p21 proteins revealed abnormalities in one or more

proteins in 25/37 cases (67.57%), while 12/37(32.43%) cases

displayed a normal immunoprofile (p53-/p21-). Analysis of

cyclins revealed overexpression of one or two proteins in 17/48

cases (35.42), while the majority, 31/48(64.58%), displayed a

normal immunoprofile (cyclin D1-/cyclin E-). Regarding

CDKIs expression, the majority 30/50(60%) presented high

levels of both inhibitors (p21+/p27+). Cases with

simultaneous overexpression of CDKIs demonstrated

significantly higher levels of Ki67 protein (p=0.05). Analysis

of p53/p21, cyclin D/cyclin E and p21/p27 patterns showed no

association between the presence of one or two alterations

and prognosis. Conclusion: We demonstrated that the p53

tumor suppressor pathway is frequently disrupted in laryngeal

cancer and that the expression levels of CDKIs are not

considered to be reliable markers for estimation of the tumor

growth fraction, although we observed that they act as cell

cycle activity blockers and are correlated with enhanced

proliferative activity.

526
EXPRESSION OF CYCLIN-DEPENDENT KINASE
INHIBITORS P21 (WAF1) AND P27 (KIP1) IN
BENIGN, PREMALIGNANT AND MALIGNANT
LARYNGEAL LESIONS. CORRELATION WITH CELL
CYCLE REGULATORY PROTEINS

D. Peschos1, E. Tsanou2, D. Stefanou2, C. Damala2, Th.

Vougiouklakis1, A. Mitselou1 and N.J. Agnantis2

Departments of 1Forensic Medicine and 2Pathology, Medical

School, University of Ioannina, 45110 Ioannina, Greece

Background: Cell cycle progression and transition of cells from

the first gap phase (G1) to the DNA replication phase (S)

depends on a finely-tuned balance between the levels of

cyclins, cyclin-dependent kinases (CDKs) and cyclin-

dependent kinase inhibitors (CDKIs). Objective: We

undertook this study, since cell cycle regulation in tumor-like

benign lesions, including papillomas and keratosis, dysplastic

laryngeal lesions and laryngeal cancer, is poorly understood.

Materials and Methods: We analyzed 57 squamous cell invasive

carcinomas of the larynx, 10 in situ carcinomas, 56 cases of

dysplasia, 11 papillomas and 26 keratosis. We investigated: a)

the immunohistochemical expression of CDKIs, p21 and p27,

b) any possible relationships between normal and abnormal

immunoprofiles of these proteins, and p53 protein and

proliferation status as determined by the expression of Ki67

and PCNA, and c) their presence in pre-malignant and

malignant laryngeal lesions. Results: Expression of p21 and

p27 was observed in 58.9% and 89.5% of the laryngeal

carcinomas, respectively. High levels of p21 were significantly

correlated with increased cyclin D (p=0.001), cyclin E

(p=0.001) and Ki67 (p<0.001), while increased expression

levels of p27 were associated with p53 accumulation (p=0.02)

and with increased proliferation status as expressed by

Ki67(p=0.05). Conclusion: Due to the retention of increased

expression levels of CDKIs in laryngeal carcinomas, we

suggest the existence of a mechanism by which some growing

tumour cells tolerate this inhibition of cell cycle progression.

527
EARLY DETECTION AND ENDOSCOPIC MUCOSAL
RESECTION (EMR) FOR
GASTRIC CANCER

Epameinondas V. Tsianos

Department of Internal Medicine, Hepato-

Gastroenterology Unit, Ioannina University School of

Medicine, 451 10 Ioannina, Greece

Gastric cancer has a poor prognosis. The disease may be

curable only if diagnosed at early stages. The overall survival

rate is currently only 23% in the United States. An increase

in early detection is possible only within screening programs.

However, although the proportion of early gastric cancer

(EGC) reaches up to 60% of all patients in Japan, screening

endoscopy in the West is challenged by the low incidence and

invasiveness of the procedure. Appropriate surgery may

achieve high cure rates in EGC. Efforts in Japan have

therefore been focused on treatment techniques that lead to

better quality of life (QoL). With advances in patient’s

selection criteria and treatment decisions, endoscopic mucosal

resection (EMR) for small mucosal cancers is associated with

a good QoL without increasing risk of recurrence. 

528
POTENTIAL USE OF BETA-GLUCURONIDASE IN
CANCER RESEARCH AND A NEW ULTRA
SENSITIVE TECHNIQUE FOR BETA
GLUCURONIDASE MEASUREMENT IN TISSUE
SAMPLES

T. Ünak, U. Avcibasi and Y. Yildirim

Ege University, Faculty of Science, Department of

Chemistry, Division of Nuclear Chemistry, Bornova, Izmir

35100, Turkey
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Beta-glucuronidase, as one of the most important

hydrolytic enzymes, has an essential role in the

detoxification pathway of toxic materials incorporated into

the metabolism. It is widely distributed in mammalian

tissues. According to the role of beta-glucuronidase in the

metabolism, different organs and biological fluids contain

a wide range of different levels of beta-glucuronidase.

Small changes in beta-glucuronidase levels from normal can

cause the development of certain diseases, including

cancer. For example, if the urinary beta-glucuronidase level

is elevated, an individual’s risk of bladder cancer may

increase, because free carcinogens are liberated in the

bladder as a result of the inactive glucuronide conjugates. It

has also been reported in the literature by several

investigators that some tumor tissues and bacteria have

high levels of beta-glucuronidase. In relation to this

enzyme, the glucuronide conjugates, especially with toxic

agents, have become interesting materials in anticancer

research. The sensitive measurement of beta-glucuronidase

levels in normal and tumor tissues or in biological fluids is

a very important step for this kind of applications.

According to the classical measurement technique for beta-

glucuronidase, in general, the quantity of phenolphthalein

liberated from its glucuronide conjugate, i.e.
phenolphthalein-glucuronide, by beta-glucuronidase has

been measured by the use of a spectrophotometric

technique. The lowest detection limit of phenolphthalein

by the spectrophotometric technique is about 1-3 Ìg.  

In this study, an extremely sensitive beta-glucuronidase

measurement technique for biological samples was

developed. This technique is based on the radioactivity

counting of phenolphthalein radioiodinated with 131I and

liberated by the deglucuronidation reactivity of beta-

glucuronidase from the glucuronide conjugates.

Phenolphthalein-glucuronide was radioiodinated with 131I

and incubated with tissue samples, and then the radioactivity

of liberated phenolphthalein bearing 131I label was counted.

The results obtained clearly verified that 0.01 pg level of

phenolphthalein could easily be detected at least 106 times

more sensitively than the classical spectrophotometric

phenolphthalein measurement technique. The results

obtained have also indicated the potential application of the

nuclear technique to detect very low beta-glucuronidase

changes in various biological samples.

529
IDENTIFICATION OF NOVEL BIOMARKERS IN
BONE MARROW ASPIRATES ASSOCIATED WITH
RISK FOR BONE METASTASIS IN BREAST CANCER
PATIENTS

J. Vadgama, Y. Wu, R.-F. Eisner, K. Kozak, I. Williams,

S. Clayton, R. Chillar and R. Sakurai

UCLA School of Medicine, Charles R. Drew University

of Medicine and Science, Los Angeles, California, 90059,

U.S.A.

Bone is the most frequent site of systemic spread of breast

cancer. Once metastases are clinically apparent, overall

prognosis is poor. Undetected occult tumor cells

contribute to disease recurrence and, therefore, methods

to identify sub clinical disease may improve staging and

guide therapeutic decisions. It has been shown that

detection of micro metastasis in the bone marrow of early-

stage breast cancer patients is an independent prognostic

factor. At the present time, there are limited measures

that can assist us in predicting those who are at risk. The

purpose of this study was to analyze bone marrow

aspirates obtained from normal and cancer patients for

the presence of novel proteins that could serve as

biomarkers to better understand the risk of bone

metastasis from breast cancer. In our study on a cohort of

350 patients, we examined, in the bone marrow aspirate

from cancer and non-cancer patients, the presence of

Mammaglobin, Cytokeratin 19 (CK19), and MUC1. In

addition, using the proteomic SELDI-TOF system, we

discovered additional proteomes, distinguished as novel

markers associated with the risk of bone metastasis. We

correlated the expression levels of these biomarkers to the

traditional risk factors, such as: lymph node status,

receptor status, tumor size, distant metastasis. In

summary, we report on the validity of known and novel

new proteins that are expressed in the bone marrow

aspirates of breast cancer patients. 

530
CHARACTERIZATION OF SIGNALING PATHWAYS
IN HER2/NEU OVEREXPRESSING BREAST
TUMORS. INCREASE IN AKT 1/PROTEIN KINASE B
LEADS TO HERCEPTIN RESISTANCE IN HER2/NEU
OVEREXPRESSING BREAST CANCER CELLS

J. Vadgama, Y. Wu, A. Okafar, R. Sakurai and A. Thant

UCLA School of Medicine, Charles R. Drew University

of Medicine and Science, Los Angeles, California, 90059,

U.S.A.

Almost 25-30% of women with breast cancer overexpress

the HER2/neu (erbB2) oncoprotein, a member of the

Epidermal Growth Factor Receptor (EGFR) family. This

overexpression is associated with poor clinical outcome

and resistance to chemotherapy. Furthermore, a

significant number of patients with HER2/neu

overexpression do not respond to the HER2 monoclonal

antibody trastuzmab (Herceptin). The cellular pathways

leading to resistance are unclear. Our laboratory
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investigated whether activation of Protein Kinase B or

Akt and its associated cellular signaling molecules

contributes to resistance to treatment and, consequently,

poor survival of patients with HER2-overexpressing

tumors. To this end, we examined inhibition of

phosphatidylinositol-3 kinase (PI-3K) and Akt1 by

Herceptin on cell proliferation of different HER2/neu-

overexpressing cells, namely: NIH3T3/HER2 (NIH3T3

cells co-transfected with HER2/neu gene), HER2-

overexpressing human breast cancer cells, SKBR3,

SKBR3/Myr-Akt1 (stable transfected with an active Akt1

cDNA), and SKBR3/K179M-Akt1 (stable transfected

with a dominant negative Akt1 cDNA). Our data

confirmed up-regulation of PI3 kinase-induced cyclin D1

and glycogen synthase kinase 3 (GSK-3‚) in SKBR3 and

NIH3T3/HER2 cells. Herceptin inhibited PI3K/Akt and

decreased GSK-3‚ and cyclin D1 expression. Herceptin,

however, did not down-regulate Heregulin-induced cyclin

D1expression in SKBR3 cells. In addition, the Myr-Akt1

transfectants demonstrated increased resistance to

Herceptin treatment, while K179M-Akt1 transfectants

showed increase in anti-tumor effects of Herceptin.

Taken together, our data suggest that targeting the PI3K-

Akt-associated signaling pathway in HER2-

overexpressing tumors may present a therapeutic

opportunity. 

531
RADIATION STRATEGIES FOR LOCALIZED AND
LOCALLY ADVANCED PROSTATE CANCER

R. Valdagni 

Istituto Nazionale Tumori, Milano, Italy

In the late eighties, due to growing evidence of both post-

radiation positive biopsy and PSA failure rates, it became

evident that conventional (70Gy) radiation limits the

sterilization of prostate cancer cells even in T1-2 tumors.

Since then, the radiation community have devoted great

efforts to developing different strategies and working

hypotheses aimed at increasing the therapeutic ratio.

Working hypotheses were focused on trying to improve

local control and biochemical (PSA) control, as well as to

reduce side-effects and long-term sequelae, in particular.

Radiation strategies and clinical research that are aimed

at improving local/biochemical control have been mainly

addressed to testing the following four hypotheses: i) Is

dose-response curve not saturated yet, thus justifying the

need for dose escalation trials? ii) Can the recent

sophistication in technology, i.e. 3-D conformal and

intensity modulated radiation, positively condition the

therapeutic gain factor? iii) Can combination therapy,

specifically neoadjuvant-adjuvant hormone therapy,

favourably impact on clinical results? iv) Can the clinical

application of radiobiology knowledge, on fractionation

sensitivity and on tissue oxygenation, be exploited to

increase local control? At the same time, with respect to

the need for minimizing toxicities, radiation strategies

have been mainly supported by the following working

hypotheses: i) Can the recent sophistication in

technology, i.e. 3-D conformal and intensity modulated

radiation, help to avoid unnecessary irradiation of organs

at risk, thus potentially reducing the toxicity of

conventional radiation and allowing a safe increase in

dose delivering? ii) Can biological modelling, i.e. dose-

volume histograms (DVHs) shape analysis, normal tissue

complication probability (NTCP), equivalent uniform

dose (EUD) and artificial neural networks (ANNs)

models, help to predict, and thus potentially avoid, long-

term side-effects? iii) Can the clinical application of

radiobiology knowledge on the dose- response curve for

late reacting tissues help to decrease rectal and genito-

urinary morbidity? These working hypotheses will be

critically analyzed and future radiation strategies

presented. 

532
USE OF INOSITOL PLUS CALCIUM, MAGNESIUM
INOSITOL HEXAPHOSPHATE (INOSITOL + CAL
MAG IP6) IN COMPLEMENTARY CANCER CARE

Kim Vanderlinden

OceanWalk Medical Centre, West Vancouver, Canada

Inositol combined with inositol hexaphosphate, that is

complexed with calcium and magnesium (Inositol + Cal

Mag IP6), is an OTC supplement found in health food

stores and pharmacies across Canada. This natural rice

bran extract affects the physiology in numerous ways,

offering several potential health benefits as demonstrated

in many in vitro and in vivo research models. However,

this nutritional supplement is best known for its immune

stimulating and anti-cancer properties. In July and August

of 2004, a survey of approximately 200 mostly health food

stores was conducted to determine if cancer patients were

experiencing benefits, both in terms of the quality of life

and in respect to longevity. The survey was challenging, as

health food stores legally are not able to keep medical

records in Canada and, in most cases, also did not have

contact information for their clients. Several very positive

anecdotal stories were reported, but without contact

information follow-up was not possible. Contact with a

number of patients was, however, achieved and laboratory

and medical test results recovered. From these patients it

appeared that the patient quality of life improved and that

longevity was increased. These results were validated by
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the corresponding laboratory and imaging test results.

Eight cases are presented, the following being a typical

example: The cancer markers CA 125 and CEA

normalized in a 71-year-old metastatic lung cancer patient

after starting Inositol + Cal Mag IP6. The patient did not

receive any chemotherapy and only palliative radiation for

a slowly healing shoulder that had broken due to

metastasis to the bones. Initially the patient was given 4

to 6 weeks, but lived until October the next year after

starting the supplement towards the end of September

2002. His CA 125 was 294 on August 7, 153 on October

11, 20 on November 27, 36 on February 4. Normal is less

than 35. His CEA was 16.8 on August 7, 6.3 on October

11, 2.0 on November 27, 2.9 on February 4. Normal is less

than 4. Metastasis to the brain resulted in difficulty

verbalizing, using numbers and unsteadiness on his feet.

The patient’s quality of life was better after starting the

Inositol + Cal Mag IP6, as his energy, speech, mood and

gait improved.

533
INDUCTION OF APOPTOSIS AND NECROSIS BY
DIFFERENT RESISTANCE MODIFYING
BENZAZOLES AND BENZOXAZINES ON MOUSE
LYMPHOMA L5718 MDR+CELLS

András Varga1, Esin Aki-Sener2, Ismail Yalcin2, Georgy

Cherepnev4 and Joseph Molnár3 

1Humboldt University Berlin, Institute of Biology,

Department of Molecular Parasitology Berlin, Germany;
2Ankara University, Faculty of Pharmacy, Pharmaceutical

Chemistry Department, Turkey;
3Medical University Szeged, Institute of Microbiology

Szeged, Hungary;
4Humboldt University Berlin, Medical Immunology

(Charité), Germany

The apoptosis and necrosis induction of 18 new

resistance modifying heterocyclic compounds

(synthesized by Esin Aki-Sener et al. in Ankara) were

investigated on multidrug- resistant tumour cell lines.

Reversal of multidrug resistance of benzazoles and

benzoxazines compounds was shown on human

MDR1gene transfected mouse lymphoma cells.

Rhodamine 123 and Doxorubicin were applied as

substrates in these experiments and the drug

accumulation was followed by flow cytometry. For the

evaluation of apoptosis, the cells were stained with

FITC-labelled Annexin-V or mericine and propidium

iodide, and the results were analysed by flow cytometry.

Out of 18 compounds, only two showed a weak apoptosis

or necrosis-inducing effect at the concentrations applied.

Three compounds inhibited the apoptosis induced by

12H-benzo/a/phenothiazines, (M-627), synthesized by

Mothohashi and co-workers in Tokyo. However, some of

the compounds (e.g. benzoxazole- synonym: BD 3)

showed a synergetic effect together with M-627 for the

induction of apoptosis. On the other hand, benzazoles

inhibited the apoptosis-inducing effect of M-627 D 7,

despite the fact that the molecule was quite similar in

structure to the previous one (without –CH2- bridge).

Another heterocyclic molecule, 2-(p-nitro-benzyl)

benzoxazole, with one NO2 group also increased the

apoptotic effect of M-627. These results show that some

new heterocyclic resistance modifying compounds, alone

or in combination, influence (increase or reduce) the

programmed cell death of multidrug-resistant cancer

cells. 

534
EFFECT OF ALLELIC POLYMORPHYSM OF P53

TUMOR SUPPRESSOR GENE AND VITAMIN-D
RECEPTOR GENE ON INDIVIDUAL
SUSCEPTIBILITY TO BREAST CANCER

Tünde Varga1, Zsuzsa Orsós1, Zsolt Faluhelyi2, András

Csejtey3, István Ember1 and István Kiss1

1Institute of Public Health, Medical Faculty, Pécs

University of Sciences; 2Baranya Department of Oncology,

Baranya County Hospital; 3Department of Oncoradiology,

Vas County Markusovszky Hospital, Hungary

Breast cancer is one of the leading causes of death in

Hungary, and this fact underlines the importance of

searching for factors affecting the risk of breast cancer

formation. During the last few years, this research included

studying those minor genetic factors which affect the

individuals susceptibility to breast cancer. These genetic

factors – mainly alleleic polymorphisms of metabolizing

enzymes, onco/tumor suppressor genes, genes in the

estrogen metabolism – do not cause hereditary tumors or

familial aggregation of cancers. Their effect is relatively

small, and they can only be studied using molecular

epidemiological methods, at a population level. However,

in interaction with environmental and other genetic

factors, they can seriously alter the cancer risk at an

individual level.

In our case-control study, we investigated the effect of

codon 72 Arg/Pro polymorphism in the p53 tumor

suppressor gene, and BsmI - FokI polymorphisms in the

vitamin-D receptor gene on the risk of breast cancer

formation in a Hungarian population. 207 samples were

genotyped with allele specific polymerase chain reaction

(p53) and PCR-RFLP (vitamin-D receptor

polymorphisms), and the results were compared with allelic

frequencies of cancer-free controls (n=500).
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The allelic frequencies among healthy controls did not

differ from distributions found in other Caucasian

populations (based on literature data). Comparing the case

and control groups, we found that the p53 and BsmI

vitamin-D receptor polymorphisms affected the risk of

breast cancer occurrence. While from the 207 cancer

patients we identified 35 Pro/Pro homozygous and 63

heterozygous individuals, in the control group these

numbers were 154 and 24 (from 500), respectively. This

means that the presence of the Pro allele significantly

increased the risk of breast cancer formation (OR: 1.63,

95% CI: 1.16-2.29). The allelic distribution of the FokI

vitamin-D receptor polymorphism did not show a

significant difference between cases and controls.

535
THE EARLY EFFECT OF PLANT EXTRACTS ON
TUMOR GROWTH DUE TO CARCINOGEN
EXPOSURE

Tímea Varjas, Ghodratollah Nowrasteh, Edit Nádasi,

Viktória Virág, Anita Simon, Barbara Gunszt and István

Ember 

Department of Public Health and Preventive Medicine,

University of Pécs, 7624 Pécs, Szigeti u 12, Hungary

We examined the chemopreventive and tumor-growth

effects of plant extracts, with various concentrations of

polyphenols. According to the literature, polyphenolic

compounds have chemopreventive effects, some exerting

their antimutagenic and anticarcinogenic effects through

induction of apoptosis. Chinese green tea extract, which

contains a high concentration of catechin, was studied in

both short- and long-term animal experiments.

Tea has received a great deal of attention because tea

polyphenols are strong antioxidants, and tea preparations

have an inhibitory activity on tumorigenesis. The

bioavailability and biotransformation of tea polyphenols,

however, are key factors limiting these activities in vivo.

The inhibition of tumorigenesis by green or black tea

preparations has been demonstrated in several animal

tumor models. It is possible that tea may only be effective

against specific types of cancer caused by certain

etiological factors. Many mechanisms have been

proposed for the inhibition of carcinogenesis by tea,

including the modulation of signal transduction pathways

that leads to the inhibition of cell proliferation and

transformation, induction of apoptosis of pre-neoplastic

and neoplastic cells, as well as inhibition of tumor

invasion and angiogenesis.

The results of our experiments on CBA/Ca and Balb C

mice and Fisher 344 rat indicate that extract of plants

have effects on tumor growth and tumor development.

Short-term animal experiments showed that catechins

decrease the expression of certain genes, while the long-

term experiments indicate that these extracts inhibit

tumor growth.

536
PREPARATION AND EVALUATION OF A SERIES OF
NEW 99mTc-LABELLED BOMBESIN-LIKE PEPTIDES,
FOR EARLY CANCER DETECTION

A.D. Varvarigou1, H. Gourni1, M. Paravatou1, C. Zikos1,2,

P. Bouziotis1, S. Xanthopoulos1, S.C. Archimandritis1, 

E. Livaniou1 and F. Scopinaro3

1Institute of Radioisotopes-Radiodiagnostic Products,

NCSR "Demokritos", 15310 Agia Paraskevi, Athens;
2Biomedica Life Sciences S.A., 15232 Athens, Greece;
3"La Sapienza" University Hospital, Rome, Italy

Radiolabelled small neuropeptides are a relatively novel

class of radiopharmaceuticals, which are considered

promising for early cancer detection. Tumor uptake is

due to the ability of these biomolecules to bind to cell-

surface receptors, overexpressed in a wide variety of

malignant tissues. Recently, particular attention has been

focused on the amphibian peptide Bombesin (BN) and

its mammalian homologue gastrin-releasing peptide

(GRP). 

In the present work, we designed and synthesized a

series of new Bombesin-like peptides, introducing into

the basic BN structure amino acids containing electron

donor groups, capable of complexing reduced 99mTc. The

new BN derivatives were prepared by Fmoc synthesis,

purified by RP-HPLC and identified by analytical

methods. To elucidate the structure of the new, metallic

complexes the respective 185/187Re-complexes were

prepared, purified and identified by MS and 1∏NMR.
99mTc-labelling was performed by 99mTc exchange, using a

preformed Technetium-99m kit. The labelling efficiency

and the in vitro stability of the radiolabelled products

were determined by analytical techniques. In vitro
inhibition studies were performed using PC-3 cancer

cells and commercially available 125I-[Tyr4]-Bombesin.

Comparative biodistribution studies of the 99mTc-labelled

peptides were performed in normal Swiss mice and in

pathological cancer models. Among the derivatives

under study, we chose those presenting the most

promising in vitro and in vivo characteristics and we

developed kit formulations for clinical application. 

All the new Bombesin-like peptides formed in high yield,

single and stable 99mTc-complexes, presenting promising

IC50 values and a high ratio of pancreas to normal tissue,

indicative of significant receptor binding. Biodistribution

evaluation in tumor-bearing animals showed, for those
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studied, significant uptake in experimentally-induced

tumors. Kit formulation of the new derivatives was

performed according to the rules of Good Manufacturing

Practice and resulted in stable kits. One of the new

derivatives, after approval by the Italian authorities, is

under clinical evaluation in Rome, while some others,

presenting promising characteristics, will also be studied

comparatively. 

537
NOSOCOMIAL PNEUMONIA IN CANCER
PATIENTS

F.Villani1, A. Busia1, G.Viola2, C.Vismara2, M.Villani3

and D.Legnani3

1U.O. Pneumologia, Istituto Nazionale Tumori, Milano;
2U.O. Analisi Cliniche, Istituto Nazionale Tumori,

Milano;
3U.O. Pneumologia, Ospedale Sacco, Milano, Italy

Hospital-acquired pneumonia continues to be associated

with high mortality and morbidity especially in cancer

patients: the outcome depends on many factors such as

comorbility, presence of antibiotic-resistant pathogens,

immunodepression and adequate choice of antibiotic

therapy. Microbiologically documented data may provide

more reliable bases for making appropriate therapeutic

decisions. We reviewed nosocomial pneumonia that

occurred at the National Cancer Institute of Milan, Italy,

from January 2000 to December 2003. An aetiological

diagnosis was made in 115 patients by culture of

tracheobronchial secretion (sputum, bronchial aspirate,

BAL) and pleural fluid. All pathogens recovered were

tested for their susceptibility to more common antibiotics,

by MIC and MBC. In 40 cases of early onset pneumonia

Gram-negative bacteria were responsible for 44.7% of

infections (Pseudomonas aeruginosa 45.4% and

Enterobacter 27.3%), Gram-positive for 36.2%

(Staphylococcus aureus 76% and Streptococcus
pneumoniae 18%) and Candida for 19.1%. In 75 cases of

late onset pneumonia Gram-negative were responsible

for 67% of infections (Pseudomonas aeruginosa 75%,

Enterobacter 18%), Gram-positive for 24%

(Staphylococcus aureus 54% ) and Candida for 9%. It was

found that, in patients treated early with an active agent,

the mortality was 25%. In patients treated early with an

inactive antibiotic later replaced by an active one, on the

basis of microbiological data, it was 31% and in patients

treated only after identification of pathogens it rose to

50%. Factors, to be taken into account for outcome,

other than selection of an appropriate antibiotic, include

immunodepression, infections sustained by two or more

pathogens and comorbidity. 

538
PLANT EXTRACT KILLS INTRACELLULAR MDR
PATHOGENS, REVERSES MDR OF CANCER AND
STEPS UP T CELL ACTIVITY

Miguel Viveiros1, Diane Ordway1, Judit Hohmann2, Clara

Leandro1, Joseph Molnar2 and Leonard Amaral1

1Unit of Mycobacteriology, Instituto de Higiene e

Medicina Tropical, Universidade Nova de Lisboa, Rua da

Junqueira 96, 1349-019 Lisboa, Portugal;
2Institute of Medical Microbiology, Albert-Szent Gyorgyi

School of Medicine, Dóm tér 10/11,6720 Szeged,

Hungary. 

Although alkaloids from the family Aizoaceae have anti-

cancer activity, species of this family have received little

attention. Because these alkaloids also exhibit properties

normally associated with compounds that have activity at

the level of the plasma membrane, we studied a crude

methanol extract of Carpobrotus edulis, a common plant

found along the Portuguese coast, for properties normally

associated with plasma membrane-active compounds. The

results of this preliminary study show that the extract is

non-toxic at concentrations which inhibit a verapamil

sensitive efflux pump of the L5178 mouse T cell

lymphoma cell line, thereby rendering these multidrug-

resistant cancer cells susceptible to anticancer drugs.

These non-toxic concentrations also prime THP-1 human

monocyte-derived macrophages to kill ingested

methicillin-resistant Staphylococcus aureus and promote

the release of lymphokines associated with cellular

immune functions. The extract also induced the

proliferation of THP-1 cells within one day of exposure to

quantities normally associated with phytohemagglutinin.

The potential role of the compound(s) isolated from this

plant, in cancer biology and as an immune modulator, is

intriguing and is currently under investigation. It is

supposed that the resistance modifier and

immunomodulatory effect of this plant extract can be

exploited in the experimental chemotherapy of cancer and

bacterial or viral infections. 

539
IP-6 AND INOSITOL AGAINST BREAST CANCER:
MODULATION OF PKC‰ AND p27Kip1

Ivana Vucenik and AbulKalam M. Shamsuddin

Department of Medical and Research Technology,

University of Maryland School of Medicine, 100 Penn

Street, Baltimore, Maryland 21201, U.S.A.

Naturally occurring inositol and its derivative inositol

hexaphosphate (IP-6) are abundantly present in many
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plants, mostly cereals and legumes. High amounts of IP-6

and other phosphorylated inositols are also found in

almost all mammalian cells, wherein they participate in

signal transduction pathways. Various experimental

models, including that of the breast cancer, have

demonstrated a striking and reproducible anti-cancer

action of IP-6 and inositol. Chemically-induced mammary

carcinogenesis as well as spontaneously appearing

mammary tumors in rats were both inhibited by IP-6 and

inositol. In vitro, IP-6 inhibits proliferation of human

breast cancer cells, irrespective of their hormone

dependence, and increases cellular differentiation. IP-6

modulates cell cycle proteins involved in the G1/S

transition of the cell cycle. We showed that IP-6 activates

PKC‰, resulting in increased expression of the Cdk

inhibitor p27Kip1, ultimately reducing pRb phosphorylation,

and inducing cell cycle arrest of human breast cancer cells.

IP-6 inhibits metastases of human breast cancer cells by

decreasing cancer cell adhesion, migration and invasion.

Because IP-6 enhances the anti-proliferative effects of

tamoxifen and Adriamycin, it therefore also has  great

potential as an adjuvant to conventional chemotherapy.

These laboratory results, together with emerging clinical

data, strongly suggest the use of IP-6 + inositol in our

strategies for both prevention and therapy of cancer.

Because prevention strategies require that the drug must

be safe over a long period, Inositol + IP-6 presents itself

as an ideal weapon in our strategies for cancer prevention.

For patients refusing treatment by conventional

chemotherapy because of toxicity, it could serve as an

effective "alternative"; for those on standard treatment, use

of it as an adjuvant may offer not only the benefits of

synergism, but also amelioration of toxic side-effects from

chemotherapy.

540
IN VITRO REVERSING EFFECTS OF 20(S)-
PROTOPANAXATRIOL ON MALIGNANT
PHENOTYPE OF HUMAN HEPATOCARCINOMA
CELL LINE

Zhenhua Wang1,2, Qiusheng Zheng2,3, Jie He2, Haitao

Gou2 and Fenghua Fu1,2

1Pharmacy School and 3Ocean School, Yantai University,

Yantai, 264005;
2Shandong Engineering Research Center for Natural

Drugs. Yantai, 264005, People’s Republic of China

Objective: Ginseng has been used for thousands of years in

Asian countries for its wide spectrum of medicinal effects,

including in cancer. Ginsenosides are major active

ingredients. Recent reports have demonstrated that 20(S)-

protopanaxadiol saponins induced redifferentiation in

hepatocarcinoma and melanoma cells. 20(S)-

protopanaxatriol (PPT) is one of the major metabolites of

ginsenosides. The aim of this study was to investigate the

effects of PPT on the malignant phenomenon of human

hepatocarcinoma cell line SMMC-7721 in vitro. Materials
and Methods: Human hepatocarcinoma cell line (SMMC-

7721) was treated in vitro with 50 Ìg/ml PPT for 4 days.

Trypan blue exclusion was used to determine cell viability

and proliferation. The morphological changes were

observed by fluorescent microscope. The activity of tyrosine-

alpha-ketoglutarate transaminase (TAT), being related to

cell normalization, was detected with TAT kit. The

biochemical index related to cell malignant phenomenon,

the secretory alpha-fetoprotein (alpha-FP), was detected

with radioimmunoassay kit. The specific activity of gamma-

glutamyltranspeptidase (gamma-GT) was measured with

gamma-GT kit. Flow cytometry was used to demonstrate the

effect of PPT on the cell cycle phase. Results: After

treatment with PPT (50 Ìg/ml), the proliferation of SMMC-

7721 cells was markedly inhibited. The inhibitory rate was

to 62.3%, but there was no obvious change in mortality.

Fifty Ìg/ml induced maturation and normal morphology,

and the nuclear-cytoplasmic ratio was decreased

significantly. The secretory amount of alpha-FP decreased

from 7.62±0.58 to 3.12±0.44 (p<0.01), while the specific

activity of gamma-GT remarkably declined from 1.3±0.23

to 0.38±0.14 U/g (total protein) (p<0.01). The activity of

TAT increased remarkably from 9.64±1.32 to 28.7±3.58

IU/g (total protein) (p<0.01). 78.4% cells were blocked in

G1/G0-phase in the treated group, while only 27.6% cells

were in G1/G0-phase in control phase. Conclusion: These

results suggest that 20(S)- protopanaxatriol was able to

reverse the malignant phenotype of tumor cells. Thus, it

may be possible to develop PPT as a useful agent for

chemoprevention of cancer

541
INFLUENCE OF THE STRUCTURE OF NEW
ANTHRACYCLINE ANTIBIOTICS ON THEIR
CARDIOTOXICITY

A. Opolski1, M. Wasowska2, J. Madej3, S. Dzimira3, J.

Wietrzyk1, I. Oszczapowicz2 and J. Oszczapowicz4

1Ludwik Hirszfeld Institute of Immunology and

Experimental Therapy, 12 Weigla Str. 53-114 Wroclaw;
2Institute of Biotechnology and Antibiotics, 5 Staroscinska

Str. 02-516 Warsaw; 3Faculty of Veterinary Medicine,

Agriculture University, 31 Norwida Str. 50-375 Wroclaw;
4Department of Chemistry, Warsaw University, 1 Pasteura

Str. 02-093 Warsaw, Poland

Anthracycline antibiotics are drugs widely used in the

treatment of a variety of human neoplastic diseases,
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however, their clinical effectiveness is limited by several

factors, including dose-dependent cardiotoxicity. There are

several ways to reduce anthracycline-induced cardiotoxicity,

such as encapsulation of anthracycline antibiotics, the use

of cardioprotectors, changes in the protocols of

administration or synthesis of modified anthracycline

antibiotics with lower toxicity. A series of new analogues of

anthracycline antibiotics have been synthesized, replacing

the NH2 group in the daunosamine moiety by the

substituent containing the rest of a cyclic secondary amine

of gradually increasing ring size.These compounds reveal

similar or even higher activity and lower toxicity (LD50

values are 2–20 times higher) than the parent

anthracyclines.

To determine cardiotoxicity, male (DBA/2 x BALB/c)F1

mice were used. The animals were treated with the new

derivatives under control of the parent anthracyclines, at

a dose equal to 75% of lethal dose (LD50). It should be

stressed that, in some cases, we compared 2 mg/kg of

daunorubicin and 37 mg/kg of its derivative. After sacrifice

of the animals, the morphological changes in the heart

were evaluated. Mice, which had received the new analogs,

revealed only weakly-expressed morphological signs of

cardiotoxicity, such as cardiac venostasis, atrophy of

cross–striations, and/or hydrophic degenerations of the

cytoplasm. In contrast, animals treated with the parent

anthracyclines revealed severe histological changes. 

The influence of the new substituent in the daunosamine

moiety and the orientation of the OH group at the C-4’

position on cardiotoxicity of the new analogs was observed.

The lowest cardiotoxicity was revealed by derivatives of

doxorubicin, epidoxorubicin and epidaunorubicin with

seven-membered ring in the daunosamine moiety, whereas

the cardiotoxicity of an analogous derivative of

daunorubicin was higher than the above mentioned, but

considerably lower than that of the parent drug. A similar

relationship was observed for all groups of the new

anthracycline derivatives.

The obtained results led to the conclusion that the new

derivatives are significantly less cardiotoxic than the parent

anthracyclines and may be candidates for applications in

anticancer therapy .

542
MODELING THE AGING PROSTATE:
IMPLICATIONS FOR PROSTATE CANCER
PREVENTION

David J. Waters

Department of Veterinary Clinical Sciences, Purdue

University, W. Lafayette, IN; Gerald P. Murphy Cancer

Foundation, 1291 Cumberland Ave, West Lafayette, IN,

47906, U.S.A.

An aging-related dysregulation of homeostasis renders the

prostates of older dogs and men vulnerable to benign prostatic

hyperplasia and prostate cancer. Interestingly, dogs (not

primates or rodents) are the only non-human species that

frequently develops spontaneous prostate cancer. The

naturally-occurring carcinomas that arise within the dog

prostate mimic their human counterpart with regard to

morphologic heterogeneity, age at diagnosis, association with

high-grade prostatic intraepithelial neoplasia (HGPIN), and

propensity for skeletal metastases (Waters et al, Prostate 36:

64-7, 1998). Because the incidence of human prostate cancer

has reached near epidemic proportions, the identification of

safe, non-toxic compounds for cancer chemoprevention is

considered a high research priority. In 2001, the National

Cancer Institute initiated a 12-year clinical trial (SELECT) that

will study more than 32,000 men to evaluate whether daily

supplementation with selenium +/- vitamin E decreases the

incidence of prostate cancer. However, the mechanisms of how

selenium exerts its anticancer effects on the aging prostate are

unknown. We have used elderly beagle dogs, physiologically

equivalent to 65-year old men, in order to study the effects of

selenium on prostate epithelial cells in an appropriate context,

i.e. in vivo within an aging prostate. Using this approach, we

studied the extent to which daily selenium supplementation

influences processes such as DNA damage and apoptosis, that

are fundamentally important in the development and

progression of human prostate cancer. Recently, we reported

that 7 months of daily selenium supplementation (in the form

of high selenium yeast or selenomethionine) significantly

reduced the accumulation of DNA damage within the prostate

(Waters et al, JNCI 95: 237, 2003). This DNA damage-sparing

effect of selenium was accompanied by an increase in apoptosis

of epithelial cells within the prostate. We believe that DNA

damage and apoptosis are selenium-responsive events that may

be important regulatory points in aging and multistep prostatic

carcinogenesis. Additional studies using animal and cellular

models will provide important insights into the aging prostate’s

vulnerability to carcinogenesis and its response to antioxidant

nutrients.

543
EVALUATION OF SURVIVIN REVERSE
TRANSCRIPTASE POLYMERASE CHAIN REACTION
(RT-PCR) FOR NON-INVASIVE DETECTION OF
BLADDER CANCER

O.M. Moussa1, H. Abou-Elenin3, N.K. Bissada2, M.A.

Ghoneim3 and D.K. Watson1

Departments of 1Pathology and Laboratory Medicine,
1Biochemistry and Molecular Biology and 2Urology and
1,2Hollings Cancer Center, Medical University of South

Carolina, U.S.A.; 3Urology and Nephrology Center,

Mansoura University, Egypt
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Survivin, a member of the IAP (inhibitors of apoptosis)

gene family, is overexpressed in most cancers, but not in

corresponding normal tissues. During molecular profiling

of normal bladder tissue and bladder cancer mRNA, we

identified survivin as one of the highly over-expressed

genes in both squamous cell carcinoma (SCC) and

transitional cell carcinoma (TCC) of the bladder. In this

study, we investigated the expression pattern of survivin in

bladder cancer and assessed the diagnostic utility of

survivin mRNA in urine by RT-PCR.

Northern blot analysis and RT-PCR were used to

analyze survivin mRNA expression in 161 cases of bladder

cancer and their matched normal tissues. Ninety-seven

TCC, 53 SCC, and 11 adenocarcinoma were included in

this study. Urine specimens (50 ml) were collected from 84

patients with bladder cancer documented by transurethral

resection or biopsy (53 TCC, 25 SCC, and 6

adenocarcinoma), 7 patients with non-bladder cancer

urological diseases (2 renal cell carcinoma, 3 stones, and 2

patients with urinary tract infections), and from 42 healthy

volunteers. Total RNA was extracted from cells collected

from urine and one-step RT-PCR was performed. 

Survivin expression was detected in all bladder cancer

tissues. In normal urothelium specimens, no detectable

levels of survivin were obtained. Urinary survivin was

detected in all urine samples obtained from bladder cancer

patients (sensitivity 100%) and in none of the healthy

volunteers. Positive results were obtained for 2 patients

with renal cell carcinoma, but in none of the other

urological disease patients. The overall specificity was

97.6%. Thus, Survivin mRNA detection in urine sediment

using RT-PCR exhibits high sensitivity and specificity for

bladder cancer and may prove useful for routine screening

and follow-up of patients.

544
PROGNOSTIC AND FUNCTIONAL SIGNIFICANCE
OF THROMBOXANE A2 SYNTHASE
OVEREXPRESSION IN INVASIVE BLADDER
CANCER

Omar Moussa1, John S. Yordy1, Hassan Abou-Elenin2,

Nabil K. Bissada3, Mohamed A. Ghoneim2, Perry V.

Halushka4 and Dennis K. Watson1

Departments of 1Pathology and Laboratory Medicine,
4Pharmacology, 3Urology and Hollings Cancer Center,

Medical University of South Carolina, Charleston, South

Carolina, U.S.A.;
2Nephrology Center, Mansoura University, Egypt

Bladder cancer is a common human malignancy with

heterogeneous phenotypes. Transitional cell carcinoma

(TCC) is the most frequent histotype in Europe and

North America (90% of cases). In contrast, squamous cell

carcinoma (SCC) is the most common form in countries

where schistosoma is endemic. To better understand the

genetic changes that occur during bladder cancer

progression, we used a combination of genetic

approaches to identify genes that may be functionally

involved in the progression of bladder cancer.

Thromboxane synthase (TXAS) was among the genes

identified based upon its overexpression in bladder

cancer. To evaluate whether TXAS expression is

correlated with patient outcome, total RNA was

extracted from 161 invasive bladder tumors as well as

their matched adjacent non-tumor tissue. Northern blot

and reverse transcriptase polymerase chain reaction

analyses demonstrated that TXAS mRNA was over-

expressed in 69 out of 97 (71.1%) TCC, 38 out of 53 SCC

(71.6%), and 5 out of 11 adenocarcinoma (45.5%)

compared to the adjacent matched non-tumor bladder

urothelium. Significantly, patients with high TXAS

expression levels demonstrated significantly lower

survival (p<0.005). Northern and Western analysis

demonstrated that bladder tissue also express the

thromboxane A2 (TP) receptor. We therefore asked

whether inhibition of TXAS or TP receptor function

affects tumor cell growth and migration. Treatment of

T24 bladder cancer cells with TXAS inhibitors (OKY-

046, U-63557A) and TP receptor antagonists (PTA2, SQ

29,548) led to diminished cell growth (50-90% reduction

after 48-72 h treatment). These agents also reduced the

ability of T24 cells to migrate (40% inhibition). These

data demonstrate that inhibition of thromboxane

synthase and the TP receptor have anti-proliferative as

well as anti-migratory effects. This, combined with a

strong correlation with patient survival, suggests a role

for TXAS in tumor invasion and metastases. 

545
PDEF EXPRESSION INHIBITS HUMAN BREAST
CANCER CELL MIGRATION AND INVASION AND IS
CORRELATED WITH ALTERED GENE EXPRESSION

Gabor Szalai, David Turner, Omar Moussa, Ron J.

Feldman, Fan Fan, Paul L. Fisher and Dennis K. Watson

Departments of Pathology and Laboratory Medicine,

Biochemistry and Molecular Biology and Hollings Cancer

Center, Medical University of South Carolina, 86

Jonathan Lucas Street, Charleston, SC 29425;

Department of Pathology, Columbia University, New

York, NY 10032, U.S.A.

Ets transcription factors control multiple biological

processes, including cell proliferation, differentiation,

apoptosis, angiogenesis, transformation, and invasion
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(1). The Ets factor Pdef was originally identified in

prostate tissue. We recently demonstrated that Pdef

expression is reduced in human invasive breast cancer

and is absent in invasive breast cancer cell lines.

Adenoviral-mediated expression of Pdef in MDA-MB-

231 breast cancer cells leads to inhibition of invasion,

migration, and growth (2). We have now extended these

observations using multiple breast cancer-derived cell

lines. Correlated with these phenotypic changes are

altered expression of Ets target genes, including

urokinase-type plasminogen activator (uPA), the tumor

suppressor gene, Maspin, and the Cdk inhibitor, p21.

Chromatin immunoprecipitation (ChIP) studies were

used to define direct target genes of Pdef. We have

complemented these gain of function studies with

siRNA-mediated knockdown of endogenous Pdef. 

We have recently established MDA-MB-157 cell lines

that allow regulated expression of Pdef. Doxycycline-

mediated induction of Pdef at physiological levels also

results in inhibition of cell migration and invasion.

Collectively, these results indicate that Pdef loss may alter

the expression of genes controlling progression to invasive

breast cancer. We are currently performing microarray and

ChIP studies to identify genes directly regulated by Pdef,

which may represent novel therapeutic targets.

1 Hsu et al: J Cellular Biochem 91: 896-903, 2004.

2 Feldman et al: Cancer Res 63: 4626-4631, 2003.

546
CASM ONCOGENE EXPRESSION CONTRIBUTES TO
TRANSFORMATION AND CELLULAR
PROLIFERATION VIA CONTROL OF mRNA
STABILITY

P. M. Watson1, M.M. Fraser2,4, J.R. Kelley3, D.J. Cole3,

D.K. Watson2 and A.M. Boylan1

1Department of Medicine, Division of Pulmonary

Medicine and Critical Care, 2Department of Pathology

and Laboratory Medicine and Biochemistry and

Molecular Biology, 3Department of Surgery, and Hollings

Cancer Center, Medical University of South Carolina,

Charleston, SC; 4St. Jude Hospital, Memphis, TN, U.S.A.

We previously isolated and characterized a novel gene found

to be elevated in pancreatic cancer and in several cancer-

derived cell lines. This gene, CaSm (for Cancer-associated

Sm-like), encodes a 133 amino acid protein that contains two

Sm motifs found in the common snRNP proteins and the

LSm (like-sm) family of proteins. By immunohistochemistry,

tumor cells express higher levels of CaSm than adjacent

normal tissue. In addition, human prostate cancer and

mesothelioma-derived cell lines have elevated CaSm

expression when compared to normal tissue. These cell lines,

transfected with and expressing antisense CaSm RNA,

demonstrate reduced CaSm protein and altered transformed

phenotype, reducing their ability to form colonies in soft

agar and tumors in SCID mice. This supports the model that

CaSm expression in epithelial tissue contributes to the

transformed state. Additional data demonstrate that

adenoviral delivery of antisense CaSm inhibits the growth of

cancer cell lines by altering the cell cycle progression and

that CaSm expression varies throughout the cell cycle. Cell

lines expressing exogenous CaSm also exhibit characteristics

consistent with a more transformed state, such as non-

adherent growth and a more fibroblastic appearance.

Although the mechanisms by which CaSm contributes to

cellular proliferation and neoplastic transformation are

unknown, it has been shown that the yeast homolog

(spb8/LSm1) of CaSm functions in mRNA degradation. We

provide data that supports a similar role for CaSm in human

cells and supports our hypothesis that elevated CaSm

expression observed in cancer leads to destabilization of

multiple gene transcripts, contributing a mutator phenotype

leading to the proliferation of cancer cells. 

547
EVOLVING STRATEGY FOR TARGETING SIGNAL
TRANSDUCTION IN CANCER CELLS

George Weber

Laboratory for Experimental Oncology, Indiana University

School of Medicine, Indianapolis, IN 46202-5119, U.S.A.

The increased capacity for signal transduction confers

selective advantages to cancer cells and also offers

potentially sensitive drug targets. The design of therapeutic

targeting of increased signal transduction in cancer cells is

based on the properties of the three enzymic steps for the

production of IP3. 

1. The activities of the first enzyme of commitment, PI

4-kinase, and that of the second and rate-limiting enzyme

IP 4,5-phosphate kinase, are very low, in the range of that

of ribonucleotide reductase. However, the activity of

phospholipase C (PLC) is high. These relationships

suggested that targeting the two low activity kinases should

be helpful. 2. PLC may also be considered a target because

its activity is absolutely dependent on the concentration of

its coenzyme, GTP. 3. The half-lives (t1/2) of the two

kinases in various tissues are short, particularly in the bone

marrow where t1/2=12 min. 

Our studies revealed that the bioflavonoids, quercetin

and genistein, provide inhibition of the kinases with some

selectivity. We also showed that tiazofurin and ribavirin,

through inhibition of the increased IMP dehydrogenase

activity of cancer cell, selectively lowered the concentration

of GTP which curtailed the capacity of PLC.
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Because of the potential sensitivity of the kinases in their

t1/2 and of PLC on GTP levels and since tiazofurin,

ribavirin, quercetin, genistein and tamoxifen attack at

different parts of the cell cycle the combinations of some

of these drugs offer sensitive chemotherapeutic strategies. 

548
CAM SUMMARIES: SHORT DOCUMENTATIONS ON
COMPLEMENTARY AND ALTERNATIVE METHODS
FOR HEALTH PROFESSIONALS

W. Weber and S. Lejeune

CAM-CANCER Steering Committee, Heuberg 16, CH-

4051 Basel, Switzerland

CAM-CANCER is a 3-year project funded by the

European Commission within the framework of the

"Quality of Life and Management of Living Resources"

program which started October 1,2002 (www.CAM-

Cancer.org). Its aim is to provide reliable information on

complementary and alternative methods (CAM) related

to cancer to health professionals in order to help them to

inform their patients. The CAM Summary is a short

synthesis of the best available evidence for a specific

complementary or alternative method. It is written in a

way which is clear and relevant for the end-user, the

health professional. It is delivered on a website which is

accessible, usable and reliable. A CAM Summary

template is made available to authors. It has been

structured in analogy to the Documentations of the Swiss

Study Group for Complementary and Alternative

Methods in Cancer (SCAC) which is presided by Felix

Jungi, MD (info@swisscancer.ch). SCAC has edited 36

different CAM Documentations (e.g. beetroot, high doses

of vitamin C, Factor AF2, Ney Tumorin®, "Cure of all

Cancers" by Hulda Clark, Hamer’s " New Medicine",

Galavit). The CAM-CANCER Summaries’ series is

introduced by the steering committee. Each member is

writing a pilot summary on the follow topics: Shark

cartilage, Lacto-ovovegetarian and Gerson diet, Medicinal

mushrooms, Echinacea and Factor AF2. The wording of

the Summaries is "neutral" because it is for the

informational needs of professionals. But these will have

to adapt it to additional emotional needs of their clients.

A subsequent EU project will address this latter aspect of

treating the patient as well as the disease. 

549
THE SWI/SNF CHROMATIN REMODELING
COMPLEX: A NOVEL CONTRIBUTOR TO CANCER
PROGRESSION

Bernard E. Weissman

Department of Pathology and Laboratory

Medicine/Lineberger Comprehensive Cancer Center,

University of North Carolina, Chapel Hill, NC 27599, U.S.A.

Chromatin remodeling complexes play a key role in the

regulation of cellular transcription by modulating access of

proteins to DNA. The importance of aberrant chromatin

remodeling activity in the etiology of human disease has only

recently emerged. In human neoplasia, alterations in

components of chromatin remodeling complexes can impact

many hallmarks of human cancers including cell cycle

regulation, cellular differentiation, DNA methylation, genomic

imprinting and gene transcription. One global transcriptional

complex, SWI/SNF (mating type switch/sucrose

nonfermenting) originally identified in yeast, alters chromatin

structure by remodeling nucleosomes through an ATP-

dependent process. Several recent reports have demonstrated

loss of function of mammalian homologs of the yeast SWI/SNF

complex in human and mouse cancers. We and others have

found loss and/or mutations of either BRG1 or BRM, the

components that supply the energy for the chromatin

remodeling activity of the complex, in ~30% of human non-

small cell lung carcinoma (NSCLC) cell lines and in 10% of

primary NSCLC samples. Loss of SNF5/INI1/BAF47 function

underlies the development of rhabdoid tumors and some

choroid plexus carcinomas. We found loss and/or mutations of

this gene in 100% of the rhabdoid cell lines examined. We

focused on understanding the mechanisms by which loss of

these genes results in tumor formation. Re-expression of this

gene in deficient cell lines leads to a program of replicative

senescence that closely resembles the events observed in

normal fibroblasts. Therefore, we hypothesize that alterations

in the INI1/SNF5/BAF47 component of the hSWI/SNF

complex contribute to human tumor development by blocking

a key step during early development involving cell cycle arrest.

To test this hypothesis, we developed cell culture and animal

models for the manipulation of INI1/SNF5 expression. Our

studies indicate that loss of this gene inactivates portions of

both the p53 and Rb tumor suppressor pathways. Our results

also suggest that INI1/SNF5 loss leads to tumor development

more quickly than loss of either Rb or p53. Finally, we have

found an important link between INI1/SNF5 alterations and

the AKT pathway. These studies provide insights into how

altered chromatin structure fuels human tumorigenesis and

regulates normal human development

550
CELL SIGNALING INHIBITORS FOR CANCER
THERAPEUTICS

Charles E. Wenner

Department of Molecular and Cellular Biology, Roswell

Park Cancer Institute, Buffalo, NY 14263, U.S.A
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Tumor progression requires the ability of cancer cells to

proliferate independently of exogenous growth factors, to

avoid tumor suppression, and to prevent apoptosis and

senescence. These characteristics require altered signal

transduction pathways, and changes in signaling pathways

that normally control DNA synthesis, motility and survival.

Many proteins that serve as potential targets of cancer

therapy represent components of signaling pathways. The

signaling pathways that are involved in tumorigenesis and

cross-talk which serve as potential targets for therapy

include pathways in which raf is involved. Signaling

pathways that offer favorable targets for therapy are

proposed. 

551
A NEW CLASS OF ANTI-NEOVASCULAR DRUGS:
MBT-0206 (CATIONIC LIPID-COMPLEXED
PACLITAXEL) AND MBT-0312 (CATIONIC LIPID-
COMPLEXED CAMPTOTHECIN) STRONGLY
INHIBIT TUMOR GROWTH IN SUBCUTANEOUS
RODENT TUMOR MODELS

A. Werner1, M. Dellian2, C. J. Bruns3, B. Groner4, M.

Teifel1, U. Michaelis1 and B. Sauer1

1Munich Biotech AG, 82061 Neuried; 2Institute for

Surgical Research, 3Department of Surgery, Klinikum

Grosshadern, University of Munich, 81377 Munich;
4Georg-Speyer-Haus, Institute for Biomedical Research,

60596 Frankfurt, Germany

Cationic lipid complexes have been shown to

preferentially accumulate in angiogenic endothelial cells

of tumors (1,2). Recently, cationic lipid-complexes

encapsulating paclitaxel (MBT-0206) were strongly

effective against tumor growth in several models (3,4) and

to reduce the mitotic rate of endothelial cells in the tumor

periphery (4). Paclitaxel (TXL) is known as a potent

cytosolic tubulin binder; camptothecin (CPT) is described

as a potent topoisomerase I inhibitor. Utilizing the

neovascular targeting properties of the EndoTagì

technology platform, the cytotoxic drugs were

encapsulated in cationic lipid complexes providing the

vascular targeting agents MBT-0206 for TXL and MBT-

0312 for CPT. In previous experiments, it was shown that

rhodamine-labeled MBT-0206 and MBT-0312 strongly

accumulated in tumor blood vessels in various tumor

models. Here, the strong anti-tumor activity of MBT-0206

and MBT-0312, respectively, against a broad spectrum of

subcutaneous rodent tumors is presented. Both, MBT-

0206 and MBT-0312 showed strong inhibition of tumor

growth at well tolerated doses. In addition, mode of

action studies were performed to confirm the neovascular

targeting properties of these agents. Materials and

Methods: Therapeutic experiments were carried out using

the subcutaneously growing renal cell carcinoma in Balb/c

mice, the B-16 melanoma and the Lewis lung carcinoma

in C57/BL6 mice, the amelanotic hamster melanoma A-

Mel3 in Syrian golden hamsters and the orthotopically

growing L3.6pl pancreatic carcinoma in NMRI nude mice.

Animals were treated with MBT-0206 or MBT-0312 at

different doses and schedules, receiving intravenous

injections every other day over a period of up to 3 weeks.

Tumor volume and body weight were analyzed. In

addition, intratumoral parameters, e.g. vessel diameter,

vessel density and blood flow parameters were

determined. Endothelial cell apoptosis was assessed in

histological sections by double staining for CD31

immunoreactivity and apoptosis (TUNEL). Results: Using

the EndoTagì platform technology, we have developed

lyophilized cationic lipid-complexed formulations for

paclitaxel (MBT-0206) and for camptothecin (MBT-0312),

for i.v. application. Both anti-neovascular drugs have an

overall positive charge and contain a high amount of the

respective cytotoxic drug. Therapeutic experiments

revealed a strong anti-tumor activity of MBT-0206 and

MBT-0312 in the various rodent tumor models at well

tolerated doses. Pathological gross observation revealed

the absence of detectable organ toxicities. In parallel

treatment with MBT-0206 led to a reduced intratumoral

vessel density and mean vessel diameter. MBT-0312

induced 17-fold increase of endothelial cell apoptosis at 8

h after treatment. Conclusion: Cationic lipid-complexes

are a useful tool to target paclitaxel or camptothecin to

angiogenic endothelial cells. Treatment with the liposomal

agents resulted in a strong tumor inhibition by anti-

neovascular action. Targeting the drug to the endothelial

cells of tumor blood vessels offers the possibility to treat

tumors resistant to standard chemotherapy.

1 Thurston et al: J Clin Invest 101: 1401-13, 1998.

2 Krasnici et al: Int J Cancer 105: 561-567, 2003.

3 Kunstfeld R et al: J Invest Dermatol 120: 476-482, 2003.

4 Schmitt-Sody M et al: Clin Cancer Res 9: 2335-2341,

2003.
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NEW PHENOXAZINE DERIVATIVES ARE POTENT
INHIBITORS OF P–GLYCOPROTEIN TRANSPORT
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shi, Tokyo 204-8588, Japan

As multidrug resistance (MDR) of cancer cells for

chemotherapy constitutes an acute clinical problem, the

search for new MDR modulators is of great importance.

In the present work, MDR reversing ability of fifteen

newly synthesised phenoxazine derivatives was tested by

flow cytometry. A functional test was employed in which

the ability of compounds to inhibit fluorescent dye

(rhodamine 123) accumulation in sensitive and multidrug-

resistant mouse T lymphoma cells was measured.

Experiments have shown that a drug-sensitive cell line

accumulated more rhodamine 123 than its resistant

derivative. Seven out of fifteen phenoxazines tested turned

out to be active inhibitors of P-glycoprotein transport

activity when applied to the cells at 4 mg/ml. The most

active compound, WM21, caused 60-fold increase in

rhodamine 123 accumulation by resistant cancer cells even

at 0.4 mg/ml. None of the compounds tested was toxic to

the cells under the conditions of the experiment.

Preliminary conclusions about phenoxazines’ structural

features important for their MDR reversal activity were

drawn. Benzophenoxazines were more active MDR

reversal agents than phenoxazines themselves. The

presence of bulky substituents at the benzene ring of

benzophenoxazines increased anti–MDR potency, whereas

positively-charged side substituents seemed to be

unfavourable. The position of the OH-group substituted at

the benzene ring was important for MDR modulation of

phenoxazine derivatives, too. Concluding, new promising

multidrug resistance modulators were identified during the

present study.

553
CTL TARGETING OF TUMORS WITH DEFECTS IN
MHC CLASS I ANTIGEN PROCESSING 

Elisabeth Z. Wolpert1, Thorbald van Hall2, Per Grufman1,

Michael van der Veer2, Sandra Laban2, Vanoohi

Fredriksson1, Marcel Camps2, Elisabeth Torstensson1,

Ferry Ossendorp2 Hans-Gustaf Ljunggren1, Klas Kärre1,

Cornelis J.M. Melief2 and Rienk Offringa2
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2Department of Immunohematology and Blood

Transfusion, Leiden University Medical Center, PO Box

9600, 2300 RC Leiden, The Netherlands 

Impairment of the MHC class I antigen processing

machinery is common in human cancers, especially in

metastatic cells. Such defects are an obstacle to developing

efficient cytotoxic T lymphocyte (CTL)-mediated

immunotherapy against cancer. We have identified CTL

that specifically kill cells with defects in expression of the

transporter of antigen processing (TAP) molecule

(Wolpert et al, Proc Natl Acad Sci, 1997). CTL with this

new specificity were termed TEIPP-CTL, where TEIPP

stands for T-cell Epitopes associated with Impaired

Peptide Processing, and is the target structure of the CTL.

In this study, we demonstrated that TEIPP-CTL were

efficient in clearing tumor cells, with defects in MHC class

I expression, in vivo in adoptive transfer experiments.

Furthermore, TEIPP-CTL generated against hematopoetic

cells also recognized tumor cells, with defects in MHC

class I expression, from non-hematopoetic tissues. Such

tumor cells included melanoma, colon carcinoma and

fibrosarcoma. TEIPP-CTL also recognized other

deficiencies in antigen processing than TAP, including

defects in expression of classical MHC class I heavy chains,

tapasin and defects in proteasome function. Target cell

recognition was mediated by the T cell receptor (TCR·/‚),

was restricted by both classical and non-classical MHC

class I molecules, and involved peptide antigens. Taken

together, this study suggests that TEIPP-CTL may be

useful in T cell-based therapy of human solid tumors of

different tissue origins. 

554
THE HUMAN TARGETS OF PHORBOL ESTER AND
DIACYLGLYCEROL

O.A. Wrulich*, M. Geiger*, M. Jenny, W. Schwaiger,

H.H. Grunicke and F. Uberall

Institute of Medical Chemistry and Biochemistry, Medical

University of Innsbruck, Fritz-Preglstr. 3, A-6020

Innsbruck, Austria 

(*contributed equally to this work)

Phorbol esters (PEs) and their derivatives are potent

tumor-promoting agents. The best known receptors for

these substances are the novel and classical isotypes of

protein kinase C (PKC), which bind PE and the

physiological second messenger diacylglycerol (DAG) by

cysteine-rich domains, the C1 domains. However, PKC is

not the sole receptor of PE, a concept that has been largely

ignored in the past. PE (in addition to DAG) also targets

C1-containing receptors unrelated to PKC. In order to get

a better insight into DAG/PE-mediated signaling and the

pathways involved, it is necessary to first determine all

ligand-interacting proteins. Employing various sources of

data, 66 different C1-containing human proteins are

presented and predictions of their DAG/PE-binding

potential are attempted. Defining the entire set of key

ANTICANCER RESEARCH 24: 3393-3698 (2004)

3672



mediators for the physiological DAG responses and for PE-

induced tumorigenesis may aid our understanding of signal

integration and can also help to design new strategies for

therapeutic cancer intervention.

555
BERBERINE INHIBITS N-ACETYLTRANSFERASE
ACTIVITY AND GENE EXPRESSION IN
SALMONELLA TYPHI

Lii-Tzu Wu1, Mei-Fen Tsou2, Chin-Chin Ho3, Hsiu-Maan

Kuo4 and Jing-Gung Chung1

Departments of 1Microbiology and 4Parasitology, China
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2Department of Internal Medicine, China Medical

University Hospital, Taichung;
3Department of Nursing, Chungtai Institute of Health

Sciences and Technology, 11, Pro-Tze Lane, 40605,

Takun, Taichung, Taiwan, R.O.C.

Arylamine carcinogens need to be activated by N-

acetyltransferase (NAT) to form active metabolites that

lead to induction of cancer. Berberine has been reported to

induce cell death (apoptosis) and to inhibit NAT activity in

human cancer cell lines (Bladder, colon and brain tumor

cells). Therefore, our objective was to investigate the effect

of berberine on growth, NAT activity and gene expression

in Salmonella typhi. The growth inhibition of S. typhi was

determined by measuring absorbance by optical density

(OD at 650 nm) using a spectrophotometer. The NAT

activity was determined by high performance liquid

chromatography, measuring the levels of 2-aminofluorene

and N-acetyl-2-aminofluorene. The results demonstrated

that a 24-hour berberine treatment decreased the % of

bacterial growth and levels of N-acetyl-2-aminofluorene in

S. typhi. Polymerase chain reaction (PCR) was used to

examine the gene expression of NAT (mRNAT NAT) and

it indicated that berberine affects mRNA NAT expression

in S. typhi.

556
3D-QSAR LEAD OPTIMIZATION ANALYSIS OF
SOME NOVEL EUKARYOTIC TOPOISOMERASE II
INHIBITORS

Ismail Yalcin, Esin Aki-Sener and Ilkay Yildiz

Pharmaceutical Chemistry Department, Faculty of

Pharmacy, Ankara University, Tandogan 06100 Ankara,

Turkey

Topoisomerase II (Topo II) is a nuclear enzyme in

mammalian cells that interconverts stopological isomers of

DNA in the presence of an energetic cofactor ATP (1). A

number of anticancer drugs have been described that

specifically inhibit eukaryotic Topo II and their antitumor

activity is related to the formation of protein-concealed

DNA strand breaks, resulting in the stabilization by the

drug of an intermediary complex of the Topo II reaction

(2). These drug-induced cleavable complexes have been

proposed to be the primary action responsible for the

antitumor activity.

In our previous studies, the in vitro eukaryotic Topo II

inhibitor activity of some novel fused heterocyclic

compounds was investigated by assaying electrophoretically

after incubating the enzyme, plasmid and ATP mixture with

or without inhibitors (3). 

In this study, we applied the CoMFA (Comparative

Molecular Field Analysis) (4) as the 3D-QSAR application

using the Sybyl 6.8 Software in SGI workstation for the lead

optimization to the training set of compounds having the

eukaryotic Topo II inhibitory activities as pIC50 values.

1 Wang JP :Biochim Biophys Acta 989: 1-9, 1989.

2 D’Arpa P and Liu LF:Biochim Biophys Acta 989: 163-

177, 1989.

3 Pinar A, Yurdakul P, Yildiz I, Temiz-Arpaci O, Acan NL,

Aki-Sener E and Yalcin I: Biochemical and Biophysical

Research Commun 317: 670-674, 2004,

4 Crammer, RD, III Patterson DE and Bunce JD: J Am

Chem 110: 5959-5967, 1988,

5 Klebe G, Abraham U and Mietzner T, J Med Chem 37:

4130-4146, 1994.

557
EXPRESSION OF GLIAL CELL LINE-DERIVED
NEUROTROPHIC FACTOR FAMILY IN PERIPHERAL
NERVE SHEATH TUMORS

Tetsuji Yamamoto, Toshihiro Akisue, Takuya Fujimoto,

Kenta Kishimoto, Teruya Kawamoto, Toshiaki Hitora,

Takashi Marui Ikuo Fujita and Masahiro Kurosaka

Department of Orthopaedic Surgery, Kobe University

Graduate School of Medicine, 7-5-1 Kusunoki-cho, Chuo-

ku, Kobe 650-0017, Japan

Background: Little information is available regarding the

expression of the glial cell line-derived neurotrophic factor

(GDNF) family ligands in peripheral nerve sheath tumors.

Objective: To investigate the expression of GDNF,

neurturin, persephin and Ret in tissue specimens of

schwannoma, neurofibroma and malignant fibrous

peripheral nerve sheath tumor (MPNST), using

immunohistochemical techniques. Materials and Methods:

Formalin-fixed and paraffin-embedded tissue specimens of

42 schwannomas, 6 neurofibromas and 7 MPNSTs were

analyzed. All the specimens were obtained from biopsies
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or resections at the authors’ institution. Immuno-

histochemical staining was performed on the sections by

the indirect immuno-peroxidase method, using primary

antibodies against GDNF, neurturin, persephin, S-100

protein and Ret. A semi-quantitative system was

employed to evaluate the antigen expression:

immunoreactivity was scored as negative, focal (<10% of

positive tumor cells), moderate (10-50%) and diffuse

(>50%). Results: All peripheral nerve sheath tumors

examined showed positive immunoreactivity for S-100

protein and GDNF. Forty one schwannomas, 6

neurofibromas and 7 MPNSTs showed diffuse or

moderate immunoreactivity for GDNF. Positive

immunoreactivity for neurturin, persephin and Ret was

identified in tumor cells of 10, 21 and 24 of the 42

schwannoma analyzed, respectively. In most neurturin-,

persephin- or Ret-positive cases, however, the extent of

the immunostaining was focal. Positive immunoreactivity

for neurturin, persephin and Ret was identified in tumor

cells of 5 out the 6 neurofibromas analyzed. Positive

immunoreactivity for neurturin, persephin and Ret was

identified in tumor cells of 5, 5 and 4 out of the 7

MPNSTs analyzed, respectively. Conclusion: Our data

revealed that many benign and malignant peripheral nerve

sheath tumors express the GDNF family ligands.

Particularly, all these neurogenic tumors examined

expressed GDNF, thus making GDNF a useful

immunohistochemical marker in differentiating peripheral

nerve sheath tumors from other spindle cell tumors.

558
PSK, A PROTEIN-BOUND POLYSACCHARIDE,
SUPPRESSES MONOCYTE-MEDIATED INVASION
OF GASTRIC CARCINOMA CELLS

Naoki Yamanaka1, Masafumi Nakamura1, Takashi

Akiyoshi1, Kenichiro Koga1, Hiroshi Nakashima1, Akira

Tasaki1, Makoto Kubo1, Kotaro Matsumoto1, Masao

Tanaka2 and Mitsuo Katano1

Departments of 1Cancer Therapy and Research, and
2Surgery and Oncology, Graduate School of Medical

Sciences, Kyushu University, 3-1-1 Maidashi, Higashi-Ku,

Fukuoka 812-8582, Japan

A close relationship between inflammation and tumor

progression has been proposed. Carcinoma tissues

contain several types of cells that secrete

proinflammatory cytokines such as IL-1‚ and TNF-·. We

reported, previously, that IL-1‚ enhances in vitro
invasiveness of gastric carcninoma cells through NF-Î B

activation (Yamanaka N et al: Clin Cancer Res 10: 2004).

PSK has been used as a nonspecific immunostimulant for

treating cancer patients in Japan (Zhang H et al:
Oncogene 22: 2003). We indicated that PSK is a novel

NF-Î B inhibitor. In the present study, we focused on the

role of tumor-associated macrophages in invasiveness of

gastric carcinoma cells. Materials and Methods: To

evaluate the invasiveness of gastric carcinoma cells, we

used a three-dimensional model which consists of a

human gastric carcinoma cell line GCTM-1,  human

peripheral blood monocytes (PBMs), a human fibroblast

cell line TIG-1-20, and type I collagen gel (Kuga H:

Oncogene 22: 2003). PSK was supplied from Kureha

Chemical Industry (Japan). NF-Î B activation was

determined with immunostaining and gel shift assay

(EMSA). Matrix metalloproteinase-9 (MMP-9)

expression was assessed by immunostaining, RT-PCR and

gelatin zymography. Results: PBM, especially cancer

patient-derived PBMs, enhanced invasiveness of GCTM-

1. PBM also increased NF-Î B activation and MMP-9

expression of GCTM-1. When GCTM-1 transfected with

NF-Î B p65 or MMP-9 small interference RNA (siRNA)

were used as a target, PBMs-mediated GCTM-1 invasion

was significantly suppressed. PSK also inhibited both

PBMs-mediated GCTM-1 invasion and NF-Î B activation.

Conclusion: Tumor-associated macrophage may induce

NF-Î B activation in gastric carcinoma cells, resulting in

enhanced invasiveness of the carcinoma cells. PSK may

be a therapeutic agent against enhanced invasiveness of

carcinoma cells induced by tumor-associated

macrophages.

559
INHIBITION OF CHRONIC ULCERATIVE COLITIS
ASSOCIATED ADENOCARCINOMA DEVELOPMENT
IN A NOVEL INFLAMMATION-CARCINOMA
MURINE MODEL BY INOSITOL COMPOUNDS

Guang-Yu Yang, Jie Liao and Darren N Seril

Susan L. Cullman Laboratory for Cancer Research,

Ernest Mario School of Pharmacy, Rutgers University,

164 Frelinghuysen Road, Piscataway, NJ 08854-8020,

U.S.A.

Patients with long-standing ulcerative colitis (UC) are at

increased risk for colorectal carcinoma development. In

order to develop the strategies for preventing ulcerative

colitis (UC)-associated carcinogenesis, we tested the

effects of inositol compounds (inositol and hexaphosphate

inositol) on UC-associated adenocarcinoma development

in a novel UC inflammation-carcinoma mouse model

established in our laboratory. Female C57BL/6 mice were

subjected to long-term, cyclic dextran sulfate sodium

(DSS) treatment and fed 2-fold iron-enriched diet. The

inositol compounds were administered to animals in the
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drinking fluid. In the DSS-plus 2-fold iron-positive control

group, colorectal adenocarcinoma incidence was 70.6%

(24/34 mice) after 15 cycles DSS treatment (1 DSS

cycle=7 day DSS treatment period followed by 10 day

recovery period). The tumor multiplicity was 1.26 ± 1.05,

and tumor volume was 21.4 ± 5.2 mm3. With

administration of 1% inositol or hexaphosphate inositol,

tumor incidence was significantly inhibited (42%, 9 out of

21 mice with tumor in inositol treatment group; and 50%,

12 out of 24 mice with tumor in hexaphosphate inositol

treatment group), as was tumor multiplicity (0.5 ± 0.7 in

inositol group, and 0.8 ± 0.9 in hexaphosphate inositol

group). Tumor volume was also reduced significantly (4.2

± 1.9 mm3 in inositol group, and 12.3 ± 4.1 mm3 in

hexaphosphate inositol group). Further mechanistic

studies showed that inhibition of UC-associated

carcinogenesis by inositol compounds might relate to their

function on the modulation of inflammatory reaction,

nitro-oxidative stress, cell proliferation and apoptosis in

the process of inflammation and carcinogenesis. This

study indicates that the inositol compounds may have a

potential to serve as a preventive agent for inflammation

and carcinogenesis. 

560
TRANSLATIONAL RESEARCH OF IMMUNE GENE
THERAPY BY MEANS OF DNA/LIPOSOMES

Jun Yoshida

Department of Neurosurgery, Nagoya University

Graduate School of Medicine, 65 Tsurumai-cho Showa-ku

Nagoya, 466-8550, Japan

Malignant gliomas are too invasive to cure by surgical

resection alone. Although patients undergo adjuvant

therapy including postoperative radiation therapy,

chemotherapy, and immunological therapy, their prognosis

still remains poor. New therapeutic strategies against

malignant gliomas have been expected for a long time.

Gene therapy is one of the most promising candidates.

In this report, I present our translational research of

immune gene therapy by means of DNA/liposomes

including their intracellular dynamics and anti-tumor

mechanism of therapeutic interferon-‚ (IFN-‚) gene, mass

production of freeze-dry DNA drug and its safety testing.

Following these basic and preclinical studies, we performed

a pilot clinical trial of safety and effectiveness of this IFN-

‚ gene therapy in five patients with recurrent malignant

glioma (glioblastoma multiforme or anaplastic

astrocytoma). 

Transgene expression and anti-tumor activity were

detected in four patients. Two patients showed a partial

response (>50% tumor reduction) with long time to

progression, and two others were stable for 10 weeks

after the beginning of therapy. This clinical study suggests

the feasibility and safety of IFN-‚ gene therapy, which

may become an important treatment option for patients

with malignant glioma. Futhermore, we are now

evaluating the combination of dendritic cells (DCs)

therapy with IFN-‚ gene therapy and found that

vaccination of DCs pulsed with tumor lysate enhanced

the efficacy of IFN-‚ gene therapy and prolonged animal

survival in brain glioma model. 

561
HIGH-DOSE-RATE BRACHYTHERAPY WITHOUT
EXTERNAL BEAM IRRADIATION - A NOVEL
APPROACH FOR PROSTATE CANCER

Yasuo Yoshioka1, Ryoong-Jin Oh2, Takayuki Nose3, Ken

Yoshida2, Osamu Suzuki2, Koji Konishi2, Hiroya Shiomi2,

Iori Sumida2, Hideya Yamazaki2, Takehiro Inoue2 and

Hironobu Nakamura1

Departments of 1Radiology and 2Multidisciplinary

Radiotherapy, Osaka University Graduate School of

Medicine, 2-2 Yamadaoka, Suita, Osaka 565-0871;
3Department of Radiology, Toyonaka Municipal Hospital,

Osaka, Japan

Background and Purpose: 125I or 103Pd low-dose-rate

brachytherapy has become a standard treatment option

for early prostate cancer. High-dose-rate brachytherapy

(HDR-BT) is at a clinical trial phase, with an expectation

that it can treat even an extracapsularly invaded tumor

with a precise dose distribution. HDR-BT had been

performed only in a combination with external beam

irradiation (EBI) until our previously reported initial and

unique experience of HDR-BT alone without EBI (Int J

Radiat Oncol Biol Phys, 2000). The purpose of the

current report was to evaluate the feasibility, toxicity and

efficacy of HDR-BT without EBI for prostate cancer,

with more patient accrual and longer follow-up. Patients
and Methods: From May 1995 through April 2003, 69

patients with prostate cancer without nodal or distant

metastasis were treated with HDR-BT without EBI at

Osaka University Hospital Japan. Median age 69 (range

45-81), T1:T2:T3:T4=16:23:26:4, median Gleason Score

6 (range 2-10), median pretreatment PSA 16.7 ng/ml

(range 3.8-233.0). Metallic needles were implanted

transperineally under real-time transrectal

ultrasonograhpy guidance, followed by the computer-

aided treatment plan determining optimal dwell positions

and dwell times of the HDR-192Ir stepping micro-source.

Twice daily irradiation with more than 6-hour intervals

was adopted, with the total dose of 48 Gy/8 fractions/5

days or 54 Gy/9 fractions/5 days. Fifty-nine patients also
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received neoadjuvant and/or adjuvant hormone therapy.

Median follow-up time was 33 months. Results: All the

patients completed the treatment regimen. No significant

intra- or peri-operative complications occurred. Acute

toxicities of Grades 4, 3, 2 and 1 occurred in 1, 7, 14 and

22 patients, respectively. Late toxicities of Grades  2 and

1 in 10 and 20 patients, respectively. Late toxicity of

Grade 3 or more did not occur. Among 69 patients, 13

showed PSA failure. Among those 13 patients, 5 died (4

of prostate cancer metastases, 1 of an intercurrent

disease), 3 are alive with bone metastases and 5 are alive

without any clinical event. Only one patient from all 69

showed local recurrence. He died of prostate cancer

metastasis. Conclusion: HDR-BT without EBI was

feasible and its toxicity was acceptable. Short-term tumor

control was promising, although more patient accrual and

longer follow-up are needed to confirm the efficacy of

this novel approach.

562
ALOE-EMODIN AFFECTS THE LEVELS OF
CYTOKINES AND FUNCTIONS OF LEUKOCYTES
FROM SPRAGUE-DAWLEY RATS

Chun-Shu Yu1, Fu-Shun Yu2, Jack Kai-Sheng Chan3 and

Jing-Gung Chung4

1Center of General Education and 2School of Dentistry.

China Medical University, 91 Hsueh-Shih Road,

Taichung, Taiwan;
3Department of Biochemistry, University of British

Columbia, 2329 West Mall Vancouver, BC, Canada

V6T1Z4;
4Department of Microbiology, China Medical University,

92 Hsueh-Shih Road, Taichung, Taiwan

Although aloe-emodin has been reported to be an

antineoplastic agent in human cancer cell lines, it effects

on leukocytes functions in vitro have not been studied.

We wished to determine whether aloe-emodin would

affect the phagocytosis of macrophages, the activity of

natural killer cells and the expression of cytokines in

leukocytes from Sprague-Dawley rats. Therefore,

leukocytes were collected from rats, placed into culture

plates, and then the functions of macrophages and

natural killers were evaluated and examined by flow

cytometric analysis. Incubations of leukocytes with aloe-

emodin caused a decrease of phagocytosis from

macrophages and the activity of natural killer cells. Both

effects were dose-dependent. Cytokines were evaluated

by ELISA. The results indicated that aloe-emodin

decreased the levels of IL-1 IL-2, IL-12, TNF-· and

TGF-‚. These results were also confirmed by PCR assay

from mRNA expression of the examined cytokines.

563
THE EFFECTS OF EMODIN ON THE EXPRESSION
OF CYTOKINES AND FUNCTIONS OF
LEUKOCYTES FROM SPRAGUE-DAWLEY RATS

Fu-Shun Yu1, Chun-Shu Yu2, Jack Kai-Sheng Chan3 and

Jing-Gung Chung4

1School of Dentistry and 2Center of General Education,

China Medical University, 91 Hsueh-Shih Road,

Taichung, Taiwan;
3Department of Biochemistry, University of British

Columbia, 2329 West Mall Vancouver, BC, Canada

V6T1Z4;
4Department of Microbiology, China Medical University,

91 Hsueh-Shih Road, Taichung, Taiwan

Although emodin has not been shown to be an

antineoplastic agent, it can induce apoptosis in human

cancer cell lines. However, the effects of emodin on

leukocyte functions in vitro have not been studied. The

purpose of this study was to assess the effects of emodin on

the phagocytosis of macrophages, the activity of natural

killer cells and the expression of cytokines in leukocytes

from Sprague-Dawley rats. Leukocytes were isolated from

rats and placed into the culture plates for incubation. Then

the functions of macrophages and natural killer cells were

evaluated by flow cytometric analysis. Leukocytes were co-

treated with emodin for 6 hours, then the activity of

phagocytosis and activity of natural killer cells was

examined. The results indicated that emodin causes a

decrease of phagocytosis in macrophages and an increase

of the activity of natural killer cells. Both effects were dose-

dependent. The levels of cytokines from examined

leukocytes were evaluated by ELISA and the results

indicated that emodin decreased the levels of IL-1 and IL-

2 and increased the levels of IL-12 and TNF-·. These

results were also confirmed by PCR assay for mRNA

expression of the examined cytokines.

564
TUMOR SUPPRESSOR GENES IN 3P21.3 LUCA AND
AP20 REGIONS: A NEW MODEL FOR THE
DEVELOPMENT OF MAJOR EPITHELIAL
MALIGNANCIES

Eugene Zabarovsky1, Vladimir Kashuba1, Jingfeng Li1,

Alexey Protopopov1, Fuli Wang1, Alena Malyukova1, Vera

Senchenko2, Veronika Zabarovska1, Olga Muravenko2,

Alexander Zelenin2, E. Kadyrova1, Eleonora Braga1, Lev

Kisselev2, Michael I. Lerman1 and George Klein1

1MTC, Karolinska Institute, Stockholm 171 77, Sweden;
2Engelhardt Institute of Molecular Biology, Moscow 119

991, Russia 
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Very high rates of allelic losses (>90%) have been

demonstrated for lung, kidney, breast, cervical and other

tumors. Moreover, we have found that both regions are hot

spots for homozygous deletions in all the above mentioned

cancers. We have also shown that several chromosome 3-

specific oncogenes are involved in carcinogenesis and therefore

more correcting could be referred to as chromosome 3-specific

cancer-causing genes. Our group has tested ca. 20 candidate

genes in SCLC lines U2020, ACC-LC5, prostate LNCaP and

the RCC cell line KRC/Y, using a gene inactivation test (GIT)

developed by us. These experiments led to the surprising

conclusion that two 3p21.3 regions, in which our group has

focused experiments, contains at least 8 new TSGs. Among

these TSGs were representatives of new types of TSGs: e.g.
HYAL1 showing growth inhibiting activity only in vivo and

RASSF1A and RASSF1C, that are alternative forms of the

same gene showing different tissue specificity. NPRL2/G21

nuclear protein may be involved in mismatch repair, cell cycle

checkpoint signalling and activation of apoptotic pathway(s).

The yeast NPR2 was shown to be a target of cisplatin,

suggesting that the human G21 may play a similar role. By

sequence analysis, RBSP3 belongs to a novel gene family of

small CTD phosphatases (SCP) that may control the RNAPII

transcription machinery. We found deletions, missense and

nonsense mutations in tumors where RBSP3 was expressed,

tumor growth suppression with regulated transgenes in vitro and

in vivo and dephosphorylation of ppRB by RBSP3, presumably

leading to a block of the cell cycle at the G1/S boundary.

RASSF1 (LUCA) and RBSP3 (AP20) could help each other in

induction of cell cycle arrest: the former by inhibiting cyclin D1

and the latter by activating RB protein. This could explain

frequent homozygous deletions both in LUCA and in AP20

regions in the same tumor and support the hypothesis that

TSGs in these two regions could have a synergistic effect.

Indeed, these two regions contain genes responsible for cell

cycle (RBSP3, RASSF1), cell adhesion (HYAL1, HYAL2,

ITGA9), mismatch repair (G21, MLH1), angiogenesis

(SEMA3B, SEMA3), immune response (MYD88, FUS1). The

DLEC1 gene resembles FHIT. These findings raised the

question of whether  previous schemes involving only a few

TSGs in the development of the cancer were oversimplified. 

Dreijerink et al: PNAS 98: 7504, 2001; Zabarovsky et al:
Oncogene 21: 6915, 2002; Imreh et al: Genes Chrom Cancer

38: 307, 2003; Protopopov et al: Cancer Res 63: 404, 2003; 

Kashuba et al: PNAS 101: 4906, 2004; Li et al: Oncogene

23: 5941, 2004; Li et al: Cancer Research, in press, 2004.

565
RADIOFREQUENCY ABLATION IN THE
TREATMENT OF FOCAL LIVER TUMORS: A LOW-
RISK AND EFFECTIVE PROCEDURE

F. Zanaletti, A. Signaroldi. P. Orsi and G. Sbalzarini

Aim: To establish whether RF ablation is both safe and

effective for patients with focal liver tumor. Introduction:
Percutaneus radiofrequency ablation is a minimally

invasive method for the treatment of local liver cancer.

This therapy uses thermal energy to destroy the tumor

tissue. The most common type of tumor treated by RF

ablation is hepatocellular carcinoma (HCC), but liver

metastases (MTS) from other tumors, predominantly

colorectal, can be treated. Materials and Methods: From

September 2000 to May 2004, we have treated 44 patients

with 78 lesions in 68 sessions. In the group of HCC were

19 males and 8 females, average age 69. In the group of

MTS were 9 males and 8 females, average age 67. MTS

were 6 from colorectal cancer, 3 from breast cancer, 2

from cholangiocellular carcinoma (CCC), 3 from gastric

cancer, 2 from malignant melanoma and 1 from carcinoid.

Tumor size ranged from 1.2 to cm for HCC and from 1.0

to 7.0 cm for MTS (with approximately 87.1 % being

smaller than 5 cm). With real-time US-guidance, using a

percutaneus approach, single or cluster internally cooled

electrodes were placed within the tumor ( in single or

multiple locations) on the basis of tumor size. Patients

underwent general anaesthesia and had prophylactic

antibiotic administration. Results: We observed 3/68

(4.4%) major complications: one case of intraperitoneal

bleeding requiring blood transfusions and two cases of

hepatic abscesses, one requiring drainage, the other

antibiotic therapy alone. The abscesses occurred in the

two patients with CCC. They had pneumobilia due to

bilioenteric stent anastomoses: the communication

between the biliary tree and the non sterile

gastrointestinal tract is a risk for enteric contamination.

Minor complications occurred in 4/68 procedures (5.8%):

one self-limiting intraperitoneal bleeding and three cases

of skin burn. Patients were evaluated with CT at 3-6

months. We obtained complete ablation in 97 % of HCC

less than 3 cm.

The average of necrosis was about 88% in HCC and 80.7

% in MTS. Conclusion: The results of our experience

confirm that RF ablation is a relatively low-risk procedure

for the treatment of focal liver tumors and is effective in

the induction of necrosis in treated tissues, especially in

HCC. Pneumobilia seems to be an important risk factor for

the onset of hepatic abscess, and, in our opinion, a

contraindication for treatment. 

566
TUMOR-HOST INTERACTION: MODULATION WITH
COX-INHIBITORS

Reinhard Zeidler and Stephan Lang

University of Munich, Head and Neck Research,

Marchioninistr. 15, D-81377 Munich, Germany
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Tumor cells have evolved several strategies to escape the

immune system. One of these strate-gies consists of the

secretion of immunosuppressive factors like interleukin-10

or prosta-glandin E2, which impair the immune system. We

have demonstrated recently that tumor-derived PGE2

damage monocyte function in cancer patients, both in the

periphery and the tumor stroma, by reducing the capacities

of these cells to migrate and adhere. The interaction of

monocytes with neoplastic cells is a complex and

ambivalent relationship, which is poorly understood. In

order to identify new target genes for tumor-derived

immuno-suppressive fac-tors in monocytes, we set up an in
vitro system consisting of cDNA micro arrays and 2D gel

electrophoresis. By doing so, we identified 25 genes that

were differentially expressed in monocytes upon incubation

in conditioned tumor cell supernatants as compared to cells

incubated in cell culture medium. Most of these genes can

be allocated to either of the following groups: cytokines

and their receptors, apoptosis, antigen presentation,

protease system, and signaling.

Cox-2 is an enzyme overexpressed in many human

tumors, which catalyzes the synthesis of eicosanoids like

prostaglandin E2. Non-steroidal anti-inflammatory drugs

that inhibit Cox-2 have anti-tumor effects in animal models

and in humans. However, the molecular actions underlying

the antineoplastic activity of these inhibitors are only partly

understood. We therefore investigated whether some of the

deregulated proteins are targets for Cox-metabolites. We

demonstrated here that Cox-inhibitors abolish de-

regulation of some of these proteins, restore the function

of monocytes in vitro and in vivo, and induce the migration

of immune effector cells into the tumor stroma.

567
DOPPEL PROTEIN AS A NEW MARKER IN
ASTROCYTIC TUMOUR PROGRESSION

P. Zelini1, A.Facoetti1, S. Comincini2, M. Ceroni3, E.

Benericetti4 and R. Nano1

1Dipartimento di Biologia Animale and IGM-CNR,
2Dipartimento di Genetica e Microbiologia, Università di

Pavia, Pavia;
3Dipartimento di Scienze Neurologiche, IRCCS Istituto

"Mondino" and Policlinico di Monza, 
4Azienda Ospedaliera di Parma, Divisione di Neurochirurgia,

Parma, Italy

The prion-like gene PRND is a novel candidate marker in

astrocytic tumour progression (Comincini et al, 2000). In

the present study we investigated, by

immunohistochemical and in situ hybridization techniques,

both the presence and the localization of Doppel protein

in cryostatic and paraffin-embedded sections of human

astrocytic tumours classified as follow: pylocytic

astrocytoma (WHO grade I) 14 cases, astrocytoma (WHO

grade II) 5 cases, anaplastic astrocytoma (WHO grade III)

6 cases, glioblastoma (WHO garde IV) 37 cases. As a

control we used biopsies of  healthy brain and testis. We

used the following antibodies: pG-20 (epitope C-ter), pN-

20 (epitope N-ter), pDDC39 (epitope N-ter), pDpl

(epitope rDpl), GFAP and S100 (positive control). In

addition, we studied commercial cell lines (C) and cell

lines obtained from patient biopsies (P): PRT-Hu2

(glioblastoma-P), GBM-Hu 12 (glioblastoma-P), IPDDC

(astrocytoma-C), POR (anaplastic astrocytoma-P), LaD

(xantoastrocytoma-P) and D384 (astrocytoma-C) as a

negative control not expressing PRND. By means of in
situ hybridization of a designed PRND riboprobe, we

observed the localization of mRNA in the same cell lines

and patient biopsies. The product of the reaction appears

as fine granules spread in the cytoplasm of the cells. A

very weak cytoplasmic localization of doppel-protein was

detected in low-grade astocytoma samples, as also

confirmed by the corresponding cell lines. On the

contrary, a very strong cytoplasmic localization was

detected in high-grade astrocytomas and the

corresponding cell lines. The data obtained by in situ
hybridization underlined that the cytoplasmic presence of

doppel-protein correlated with the grading of the tumour.

568
THE ROLE OF CORTACTIN IN METASTASIS

Steven Zhan

Greenebaum Cancer Center, Department of Pathology,

University of Maryland School of Medicine, 15601 Crabbs

Branch Way, Rockville, MD 20855, U.S.A.

Cortactin, or EMS1, is a prominent substrate of Src

protein tyrosine kinase that binds to the cortical actin

network and is frequently amplified in a number of

malignant cancer cells. Overexpression of cortactin

promotes the migratory potential of tumor cells and

metastasis  concurrently with increase in actin

polymerization at the cell leading edge. Actin

polymerization mediated by cortactin involves a direct

interaction between cortactin and the Arp2/3 complex, a

primary cellular nucleator of cortical actin. Further

biochemical analysis has demonstrated that cortactin

activates Arp2/3 by stabilizing a complex comprised of F-

actin, cortactin and Arp2/3 at a newly formed actin

branching site, a mechanism that is distinct from WASP

family proteins, which activate Arp2/3 by recruiting G-

actin to the complex. The cortactin engaging in actin

polymerization also serves as an adaptor linking to many

SH3 binding proteins in a tyrosine phosphorylation-
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dependent manner. Binding of cortactin to dynamin

provokes the receptor-mediated endocytosis by driving

the formation of clathrin- coated pits during the early

phase of endocytosis, whereas binding to missing in

metastasis protein (MIM), a putative tumor suppressor,

promotes cell migration in response to growth factors.

Therefore, cortactin is implicated in cell motility,

perhaps metastasis as well, by converting an actin

polymerization generated force into a growth factor-

induced membrane remodeling process, which is

fundamental to tumor cell spread. 

569
SODIUM SELENITE INDUCES
REDIFFERENTIATION IN HUMAN GASTRIC
CANCER CELLS BY INCREASING ENDOGENOUS
HYDROGEN PEROXIDE

Qiusheng Zheng, Gang Li, Zhenhua Wang and Ke Liu

Pharmacy School of Yantai University, Yantai, 264005,

People’s Republic of China

In a previous study, we successfully induced human

hepatoma cells and gastric cancer cells to redifferentiate

with sodium selenite. Our aim in this study was to find out

the mechanisms of redifferentiation and reversion of

malignant human gastric cancer cells induced by sodium

selenite. In this research, 6 mM ascorbic acid was used as a

positive control and we found many of the malignant

characteristics alleviated in human gastric cancer cells when

treated with 75 Ìm hydrogen peroxide. For example, the

cell surface charge obviously decreased and the

electrophoresis rate dropped from 2.21 to 1.10 Ìm ñs-1ñV-

1ñcm-1. The colonogenic potential, a measure of cell

differentiation, decreased 90.2%. After 2, 4, 6 or 8 mM AA

treatment, the content of H2O2 and the activity of SOD

resulted in a time- and dose-dependent increase. These

treatments also resulted in a time- and concentration-

dependent decrease of CAT. The amount of MDA was

reduced at low concentrations of AA (2 and 4 mM), but

was raised at high concentrations (6 and 8 mM). The

effects of AA on inducing cell redifferentiation were

concentration-dependent, so these effects were unlikely to

be related to MDA alteration. Our interest focused on the

increase of H2O2 production and SOD activity and the

decrease of CAT activity. When using 3-amino-1,2,4-

triazole (AT) (1.5 mM) as an inhibitor of CAT activity, no

ideal redifferentiation was observed compared with the

control. When SOD (200 Uñml-1) was added to the

medium, the effects on inducing redifferentiation were

insignificant. However, after treatment with H2O2 (75 ÌM),

the redifferentiation of human gastric cancer cells was

induced successfully. 

The effects of SOD may have resulted from generating

H2O2. The effects induced by AT probably occurred by

restraining the activity of CAT, which led to accumulation

of H2O2. The difference between the SOD or AT group

and AA or H2O2 group is clear. It confirmed that AA

induced the redifferentiation and caused the reversion of

human gastric cancer cells by production of H2O2.

Conclusion: Our results have shown that, after treatment

with 6 mM AA and 75 ÌM H2O2, the malignant

characteristics of human gastric cancer cells were

alleviated. Simultaneously, the properties related to cell

normalization were strengthened. All these changes

suggest that the gastric cancer cells were inclined towards

normalization. Altogether, our studies showed that

ascorbic acid induced growth inhibition and

redifferentiation of human gastric cancer cells through the

production of hydrogen peroxide. These results suggest

that ascorbic acid may be a potent anticancer agent for

human gastric cancer cells.

570
INHIBITORY EFFECTS OF TUMOR METASTASIS IN
MICE BY GINSENOSIDE COMPOUND K

Qiusheng Zheng1,2, Zhenhua Wang2, Gang Li2 and Ke

Liu2

1School of Pharmaceutical Sciences, Peking University,

Beijing 100083;
2Pharmacy School of Yantai Unoversity, Yantai, 264005,

China

Objective Ginsenosides are major active ingredients of Red

ginseng. Recent reports showed that ginsenosides act as

pro-drugs. The pharmacological action of ginsenosides is

attributed to their transformation to compound K (CK)

(20-O-beta-D-glucopyranosyl -20(S)-protopanaxadiol), by

intestinal microorganisms. To understand the effects of

compound K on metastasis, we examined the inhibitory

effects of CK on lung metastasis produced by a highly

metastatic tumor cell line, B16-BL6 melanoma in syngeneic

mice. Materials and Methods: The inhibitory effects of CK

on the migration and invasion activity of B16-Bl6

melanoma were assayed using in vitro assays. The

antimetastatic effects of CK on B16-Bl6 melanoma were

evaluated by an experimental and spontaneous lung

metastasis model. Statistical significance of all results were

analyzed by two-tailed Student’s t-tests. Results: In an in
vitro analysis, CK showed a significant inhibition of

adhesion to fibronectin (FN) and laminin (LM) by B16-

BL6 melanoma. Similarly, CK significantly inhibited the

invasion of B16-BL6 cells into the reconstituted basement

membrane (Matrigel)/FN in a dose-dependent manner. In

an experimental metastasis model using B16-BL6
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melanoma, consecutive intravenous (i.v.) administrations of

100 micrograms/mouse of CK 1, 2, 3 and 4 d after tumor

inoculation led to a significant decrease in lung metastasis.

The inhibitory effects of i.v. administration of CK on the

tumor metastasis of B16-BL6 melanoma was also

recognized at a low dose of 10 micrograms/mouse. The oral

administration (p.o.) of CK (100-1000 micrograms/mouse)

induced a significant decrease in lung metastasis of B16-

BL6 melanoma. When CK was orally administered

consecutively after tumor inoculation in a spontaneous

metastasis model using B16-BL6 melanoma, CK

significantly inhibited lung metastasis. Conclusion: These

findings suggest that CK possesses an ability to inhibit lung

metastasis of tumor cells, and the mechanism of this

antimetastatic effect is related to inhibition of the adhesion

and invasion of the tumor cells.

571
EFFECTS OF EIF-4E EXPRESSION ON TUMOR
CELL PROGRESSION AND THERAPY

Stephen G Zimmer, Victoria L. Greenberg, Robert L.

Bevins and Charles Dietrich

University of Kentucky, Departments of Microbiology,

Immunology, and Molecular Genetics and Obstetrics and

Gynecology, Division of Gynecologic Oncology,

Lexington, KY 40536, U.S.A.

The 25 kDa mRNA cap-binding protein has been shown

to function as an oncogene in rodent model systems and

to be overexpressed in a number of human cancers

including breast, head and neck, lung, thyroid, and non

Hodgkin’s lymphomas.This protein is thought to

influence the progression of tumor cells by increasing the

efficiency of translation of mRNAs that have long 5’-

UTRs, high GC content, significant secondary structure,

and upstream, in frame, rarely utilized initiation codons.

These messenger RNAs are poorly translated when eIF-

4E concentrations are normal and include a large number

of oncogenes, growth regulatory genes, and angiogenesis

factors. Indeed, several recent studies have indicated a

direct role for translationally regulated genes in invasion

and metastasis.Further, recent studies have indicated that

increased expression of eIF-4E facilitates tumor cell

survival from therapeutic intervention and may even

confer chemoresistance in the tumor. Data are presented

indicating that eIF-4E expression can influence the

invasive capacity of lung and breast cancer cell lines.

Additional studies are presented that show reduction in

eIF-4E free protein levels by suppressing 4EBP/PHAS I

phosphorylation enhances the cytotoxicity of taxanes and

topoisomerase I inhibitors. This enhancement of taxane

and topoisomerase I tumor cell killing is especially

effective in the G2/M-phase of the cell cycle and is

related to the abrogation of the G2/M checkpoint

machinery.These studies point to a mechanism of

enhanced tumor cell killing by affecting the translational

signaling pathway independent of mTOR inhibition by

rapamycin analogs.

572
THE MESENCHYME AS A PARADIGM OF
PLASTICITY AND STEM CELL NATURE

Dov Zipori

Department of Molecular Cell Biology, Weizmann

Institute of Science, Rehovot 76100, Israel

Plastic cell behavior is a hallmark of embryogenesis. The

emergence of primary mesenchyme entails a first epithelial-

mesenchymal transition step and the formation of new

tissues and organs requires transitions from mesenchyme

into epithelium and vice versa. It is currently believed that,

in the adult, epithelial-mesenchymal transitions do not

persist, with the exception of tumor formation and

metastasis. However, the frequent occurrence of

mesenchymal stem cells in various tissues of the adult

organisms, and the reported plasticity of such adult

mesenchymal cells, suggest that mesenchymal epithelial

transitions may also occur in the adult. Several types of

mesenchymal stem cells have been described, including

MSCs and MAPCs, that were shown to differentiate in

culture into a multitude of mature cell types, including

epithelial cells. The molecular basis of this plasticity is

unresolved. Our studies point to a promiscuous gene

expression pattern of mesenchymal cells. Thus, these cells

express a variety of gene products at a low level, and are

therefore in a standby state ready to shift fates. It is argued

that this property is a general trait of the stem cell state.

Rather than expressing a limited number of genes that

make up a specific stem cell signature, a cell assuming a

stem cell state exhibits a "non-specific" gene expression

pattern that underlies its lack of commitment. 

573
LIVER AND CENTRAL NERVOUS SYSTEM
METASTATIC LESIONS TREATED BY
CRYOABLATION

Odysseas Zoras1, Saif Almarashdah1, Zenia Saridaki1 and

Antonis Vakis2

Departments of 1General Surgery, 2Neurosurgery,

University of Crete, Medical School, Greece

Surgical resection is the treatment of choice for liver

metastatic lesions from colorectal cancer, nevertheless, only
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a small percentage of patients are suitable for this

treatment. Systemic and locoregional chemotherapies add

little to tumor response and to regional control of the

disease. Cryosurgery, with the accurately detected lesion

and the monitoring of the cryodestruction process by

intraoperative ultrasonography (IOUS), has been

established as an alternative treatment modality for

unresectable liver tumors.

Fifteen patients with unresecatable liver metastatic

lesions from colorectal cancer underwent cryodestruction

over a 40-month period in our department. The equipment

used was the Candela CS5 Liquid Nitrogen Cryosurgery

System (Spembly Medical Ltd) with five reusable probes.

Freezing was achieved by liquid nitrogen producing a tip

temperature of –196ÆC. Detection of metastases and

monitoring of the cryoprocedure (freeze/thaw cycles) were

achieved by IOUS. Two 30-minute freeze/thaw cycles were

applied in every lesion under IOUS detection and

guidance. Simultaneous cryotreatment was applied in three

metastatic lesions. There were no life-threatening

postoperative complications. Four patients developed bile

leak that was treated conservatively, while eight developed

pleural effusion, four of whom were submitted to thoracic

paracentesis. Eleven patients developed mild and reversible

thrombocytopenia. Mild pyrexia and myoglobulinuria was

observed in all patients. Crack of the hepatic parenchyma

occurred in one patient, causing intraoperative hemorrhage

controlled by sewing. None of the patients developed

cryoshock syndrome.

Cryoablation is a safe and effective modality which can

be applied to unresectable colorectal metastatic liver

tumors. It can be combined with other therapeutic

modalities and, in carefully selected patients, can offer an

important therapeutic benefit. 

As far as the ablation treatment of central nervous

system metastatic lesions is concerned, a 43-year-old male

patient with three brain metastatic lesions from melanoma

was submitted to cryoablation and surgical excision of the

largest lesion located on the left frontal lobe. A left frontal

craniotomy was performed and the tumor was detected

with the assistance of a brain lab neuronavigation system.

A 3-mm cryoprobe was inserted into the centre of the

tumor under real-time ultrasound guidance, with the

simultaneous monitoring of the ice-ball expansion. To

avoid ischemic damage, the time of exposure to low

temperature was reduced. At the end of the cryoprocedure,

the tumor was surgically resected en bloc without

hemorrhage. Histological examination showed 60%

necrosis. Although we cannot attempt any estimation in

terms of local control of the disease or overall survival, it

is possible to excise some metastatic tumors of the brain

using initial cryoablation in order to obtain an en bloc and

bloodless resection.

574
OVEREXPRESSION OF PEMT2 DOWN-REGULATES
THE RAS/MAPK SIGNALING PATHWAY IN RAT
HEPATOMA CELLS

W. Zou1, Y.Y. Zhan1, Z.Y. Li2, Y.L. Li2, K.L. Ma2 and

Z.C. Tsui2

1College of Life Science, Liaoning Normal University,

Dalian 116029;
2Department of Biochemistry and Molecular Biology,

Dalian Medical University, Dalian, 116027, China

Phosphatidylethanolamine N-methyltransferase 2

(PEMT2), an isoform of PEMT that converts

phosphatidylethanolamine to phosphatidylcholine, is

specifically located in the mitochondria-associated

membrane of mammalian liver. PEMT2 activity is

inversely correlated to the proliferation rate of

hepatocytes. In fast proliferating cells, such as those of

fetus liver, regenerating liver and hepatoma, the PEMT2

activity is very low or negligible, but in normal liver it is

high. Our previous work showed that overexpression of

PEMT2 led to inhibition of proliferation of hepatoma

cells and strongly down-regulated the PI3K/Akt signaling

pathway at multiple sites and induced apoptosis. The

present study aims to further unravel the molecular

mechanism of the reduced proliferation, especially the

signaling transducer proteins involved in this process. We

chose the Ras-MAPK pathway, that is initiated by growth

factors and leads to cell proliferation. Rat hepatoma

CBRH-7919 cells transfected with pemt2-cDNA

(pCMV5-pemt2 CBRH-7919) showed that: (1) the

proliferation was shown to be reduced markedly by MTT

assay and the proportions of G1-phase were increased

and those of S-phase decreased in comparison with those

of parallel cell lines as shown by flow cytometry; (2)

signaling proteins including c-Met, PDGF receptor, Raf

and MAPK all had reduced expression as shown by

Western blotting studies; (3) flow cytometric and DNA

ladder assays showed that 22.9% of the pemt2-transfected

cells were undergoing apoptosis; (4) the activity of

MAPK was decreased as shown by Western blotting using

antibody directed against phosphorylated p44/42

MAPK;Thr202/Tyr204; (5) PD98059 and wortmannin,

inhibitors of MEK and PI3K respectively, both inhibited

MAPK activity, indicating that the MAPK and PI3K

pathways were crosstalking in CBRH-7919 cells. The

above results suggest that overexpression of PEMT2

down-regulated the Ras-MAPK signaling pathway at

multiple sites and induced apoptosis. This, at least partly,

explains the molecular mechanism of impaired

proliferation induced by pemt2 transfection. We are

interested to know how pemt2 transfection and
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expression affect the reduced expression of the signaling

proteins involved in the Ras/MAPK pathway, as was

shown in the present study? From the results obtained by

Vance's group, who used deazaadenosine, the

methylation inhibitor, to treat pemt2-transfected

McArdle RH-7777 cells, the reduced proliferation rate

resumed to the original level. This strongly suggests that

the reduced expressions of c-Met, PDGF-R, Raf and

MAPK, accompanied by the reduced proliferation were

effected through the action of PEMT2. The results

indicate that a trans factor (not cis element), mostly the

protein PEMT2 itself, or the PEMT2 product PC, was

involved in the reduced expression of the signaling

proteins we had assessed

575
ERK2/C-JUN MEDIATE TRANSCRIPTIONAL UP-
REGULATION OF THE CELL CYCLE INHIBITOR
P21WAF1/CIP1 AND ANTIPROLIFERATIVE EFFECTS
IN RESPONSE TO AN IMMUNOSUPPRESSIVE
DRUG IN HUMAN T98G GLIOBLASTOMA CELLS

Agata Zupanska, Magdalena Dziembowska and Bozena

Kaminska

Laboratory of Transcription Regulation, Department of

Cell Biology, Nencki Institute of Experimental Biology, 3

Pasteura Str., 02-093, Warsaw, Poland

p21WAF1/Cip1, a cell cycle inhibitor, inhibits cyclin/CDK

complexes regulating progression through G1/S

transition. Its induction occurs in response to stress

conditions via transcriptional activation mediated by p53

tumor suppressor. Restoration of p21WAF1/Cip1

expression in malignant cells suppresses proliferation and

soft agar growth in vitro, as well as tumorigenicity in vivo.

We found that cyclosporin A (CsA) induces an

accumulation of p21WAF1/Cip1 protein in rat and

human glioma cells. We characterized signaling pathways

leading to CsA-induced p21WAF1/Cip1 expression in

human T98G glioblastoma cells bearing mutated p53. We

found a concomitant elevation of p21WAF1/Cip1 and

active ERK1/2 levels after CsA treatment. The level of

p21WAF1/Cip1 mRNA and activation of p21WAF1/Cip1
gene promoter was reduced by PD98059 - MKK1

inhibitor as well as dominant negative mutants MKK1

and ERK2. Stimulation of MKK1/ERK1/2 pathway by

CsA led to increase of phosphorylated c-Jun level and

accumulation of functional AP-1 transcription factors in

T98G cells. Tethered c-Jun/AP-1 dimers transactivated

both full length and only the 200 bp long proximal

p21WAF1/Cip1 gene promoter. Chromatin immuno-

precipitation analysis showed that P-c-Jun was bound to

the proximal region of the p21WAF1/Cip1 promoter in

CsA-treated but not in untreated cells. Activating effects

of c-Jun/AP-1 dimers on p21WAF1/Cip1 promoter as well

as inhibitory effects of c-Jun genetic inihibitor, TAM67,

along with results from ChIP analysis, suggest the direct

engagement of c-Jun/AP-1 in CsA-induced p21WAF1/Cip1
expression, possibly through interactions with Sp1

transcription factor. 

This work was supported by grant 2 P04A 045 26 and PBZ-

MIN-001/P05/2002 from the State Committee for Scientific

Research (Poland).
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SOLUBLE TUMOR-ASSOCIATED ANTIGENS
PREVENT THE TOXIC SIDE-EFFECTS OF
CHEMOTHERAPY AND INHIBIT THE PROGRESS
OF TUMORIGENESIS: FROM LABORATORY
EXPERIMENTS TO CLINICAL TRIALS

I. Zusman1, R. Zusman1, G. Kossoy1 and H. Ben-Hur2

1Koret School of Veterinary Medicine, Hebrew University

of Jerusalem;
2Laboratory of Experimental Medicine, Park Rabin,

Rehovot, Israel

Previously we found that vaccination of rats with soluble

tumor-associated antigens (sTAA) of 66 kDa and 51 kDa,

isolated from the blood of human cancer patients,

exhibits distinct tumor-preventive and tumor-suppressive

effects. Here we describe that these TAA can prevent the

toxic side-effects of anticancer drugs and inhibit the

progress of tumorigenesis, both in laboratory experiments

and clinical trials. Experimental studies: 1. Rats with

mammary gland tumors were treated with the cytostatic

anticancer drug cyclophosphamide (CPA, 10 mg/rat),

alone or in combination with the sTAA (50 Ìg/rat),

weekly for 9 weeks. Such treatment decreased the

number of malignant tumors from 80% in controls to

50% and even 30%. The number of regressed tumors in

treated rats increased to 25% and 38%, respectively,

compared to 5.5% in controls. The size of tumors

decreased significantly in treated rats, while the number

of thymocytes, T cells and macrophages increased

significantly. 2. Rats with mammary gland tumors were

treated with sTAA and the hormone-related drug

tamoxifen (TOF, 10 mg/rat), separately or in

combination, weekly for 18 weeks. Treatment with TOF

inhibited growth of tumors and their malignance: the

number of rats without malignant the tumors increased

to 27.3% compared to 5.6% in controls. In rats treated

with sTAA, the period of 50% survival increased to 17

weeks, compared to 13 weeks in TOF-treated rats. In rats

treated simultaneously with TOF and sTAA, the period

of 50% survival increased to 18 weeks. Clinical trials: In
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2001 and 2002, two cancer patients (with brain tumor and

colon adenocarcinoma) were treated, during

chemotherapy, with autologous sTAA. Another benign

tumor-bearing patient was treated in 2002 with a

medicinal herb and autologous sTAA. Doses for

subcutaneous injections varied between 2.5 and 3 mg of

sTAA in 0.5 ml of sterile distilled water. Injections were

performed at weekly intervals. In each case, the clinical

status of the patient became more stable and healthier.

Toxic side-effects caused by chemotherapy decreased or

even disappeared. No additional toxic side-effects were

observed after vaccination with sTAA. In the studied

cases, a polyp disappeared and a metastatic brain tumor

began to encapsulate. No metastases were seen in the

case with colon adenocarcinoma. Conclusion: sTAA not

only have tumor-suppressive properties, but also enhance

the anticancer effects of anticancer drugs such as CPA

and tamoxifen. Vaccination of cancer patients with

autologous sTAA prevented the toxic side effects of

chemotherapy and improved their clinical status. In the

case with the benign tumor, this vaccination activated the

host's immune system, prevented progress of the disease

and even promoted tumor disappearance. We suggest

that immunotherapy with autologous sTAA provides

significant clinical benefits in cancer patients and appears

to be an important new adjuvant treatment for cancer.

577
REAL-TIME QUANTIFICATION OF VASCULAR
ENDOTHELIAL GROWTH FACTOR (VEGF) SPLICE
VARIANTS USING THE LIGHTCYCLER
TECHNOLOGY

E. Zygalaki1, A.Stathopoulou1, C. Kroupis2, L.

Kaklamanis2, Z. Kyriakidis2, ª. Arvaniti3, ∂. Kouri3 and

E.S. Lianidou1

1Laboratory of Analytical Chemistry, Department of

Chemistry, University of Athens, Athens, 15771;
2Onassis Cardiac Surgery Center, 17674, Athens;
3Helena Venizelou Hospital, Athens, Greece.

Vascular Endothelial Growth Factor (VEGF) is essential

for developmental angiogenesis. Substantial evidence

implicates VEGF in tumor formation and intraocular

neovascular syndromes. Alternative exon splicing of

VEGF mRNA results in the formation of various

isoforms. The aim of our study was to develop a splice-

variant-specific real-time RT-PCR method for the

quantification of VEGF121, VEGF145, VEGF148,

VEGF165, VEGF183 and VEGF189 mRNA in clinical

samples. Materials and Methods: A real-time RT-PCR

assay for each splice variant was developed. Amplification

of all VEGF splice variants was performed using isoform-

specific reverse primers, whereas a common forward

primer and the same pair of hybridization probes were

used in order to obtain similar RT-PCR kinetics. By using

this methodology, quantification of the six VEGF

isoforms and total VEGF mRNA was performed in six

breast tumor tissues. The results obtained were

normalized both in respect to the HPRT housekeeping

gene expression as well as to the amount of total RNA.

Results: An optimization of the PCR conditions

(hybridization temperature, MgCl2 concentration,

hybridization time) was performed. Calibration curves

were generated for total VEGF and VEGF isoforms using

serial dilutions of seven external standards of known copy

numbers (107-10 copies/ÌL) for the target of interest. The

linear range of the assay extended up to 107 copies/ÌL,

between-run precisions ranged from 0.5 to 2%, while the

sensitivity was found to be 10 copies/ÌL. A high

heterogeneity in the VEGF isoform expression profile was

observed among the breast tumor tissues tested. Two

tumors showed very low expression of all the isoforms.

VEGF 121, VEGF 165 and VEGF 189 were more

abundantly expressed, while the expression of VEGF 145,

VEGF 148 and VEGF 183 was detected in only 3 of the

samples analyzed. Conclusion: The developed method is

highly sensitive, specific and rapid, and can be applied for

the quantitative determination of VEFG splice variants in

a variety of clinical samples. This method may contribute

to a better understanding of the role of VEGF splicing

variants in VEGF-mediated angiogenesis. 

578
KINASE INHIBITORS OF MARINE ORIGIN 

P. Magiatis1, P. Polychronopoulos1, L. Meijer2 and A.L.

Skaltsounis1

1Division of Pharmacognosy and Natural Products

Chemistry, Department of Pharmacy, University of

Athens, Panepistimiopolis Zografou, GR-15771 Athens,

Greece;
2C.N.R.S., Cell Cycle Group, Station Biologique, B.P. 74,

29682 ROSCOFF cedex, Bretagne, France 

Gastropod mollusks of the Muricidae family have been used

for more than 3,500 years to produce the "Tyrian purple"

dye, made famous throughout antiquity by the Phoenicians.

In an effort to identify new kinase inhibitors with increased

potency and selectivity, we investigated the natural

indirubins produced by the Mediterranean mollusk

Hexaplex trunculus (1). Bio-guided fractionation of the

extracts of that mollusk, led to the isolation of a new

natural product, 6-bromo-indirubin (2 mg from 60 Kg of

animal material). This product and its synthetic, cell-

permeable derivative, 6-bromo-indirubin-3’-oxime (BIO),
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displayed remarkable inhibitory effect (IC50=5 nM) on and

strong selectivity for glycogen synthase kinase-3 (GSK-3).

Co-crystal structures of GSK-3/BIO and

CDK5/p25/indirubin-3’-oxime were resolved, providing a

detailed view of indirubins’ interactions within the ATP-

binding pocket of these kinases. 

Recently, there has been growing evidence that GSK-ß

is implicated in various human diseases (cancer, diabetes,

Alzheimer’s disease) and, consequently, its selective

inhibition would be of great pharmacological interest. To

date, only a very limited number of pharmacological

inhibitors of GSK-3 are available with generally low

selectivity. It should also be noted that, through the GSK-

3 inhibition, BIO has already found a very innovative

application in stem cells cultures as a factor that permits

their proliferation, maintaining their pluripotency (2).

1 Meijer L, Skaltsounis AL, Magiatis P, Polychronopoulos

P, Knockaert M, Leost M, Ryan XP, Vonica CA,

Brivanlou A, Dajani R, Crovace C, Tarricone C,

Musacchio A, Roe SM, Pearl L and Greengard P: Chem

Biol 10: 1255-1266, 2003.

2 Sato L, Meijer AL, Skaltsounis L, Greengard P and

Brivanlou AH: Nature Medicine 10: 55-63, 2004.

579
BIOREDUCTIVE AGENT MITOMYCIN- C (MC)
DELIVERED AS INTRA-AORTIC STOP-FLOW
INFUSION (IASFI) WITH HYPOXIC ABDOMINAL
PERFUSION (HAP) IN UICC STAGE III-IV
CARCINOMA OF THE PANCREAS (PC): RESULTS
OF A PHASE II STUDY

G. Fiorentini1, M. De Simone2, U. De Giorgi1, S. Santini3,

P. Bernardeschi1, P. Dentico1, S. Rossi1 and D.B. Poddie4

1Department of Oncology, 2Department of Surgery and
3Department of Radiology, "San Giuseppe" General

Hospital, Empoli (Florence);
4Department of Surgery, City Hospital, Ravenna, Italy

Systemic chemotherapy in UICC stage II-IV PC obtains

low response and poor clinical benefit (CB). Locoregional

chemotherapy (LRC) has shown activity in PC (Cancer

78: 3, 1996). IASFI with HAP has been proposed as a new

method to increase the results of chemotherapy in PC

(Reg Cancer Treat 6: 2, 1993). Pharmacokinetic data of

IASFI with C-14-labelled MC have shown higher exposure

of upper abdomen organs compared to the systemic route

(J Surg Res 59: 415, 1995; Ann Surg Oncol 2: 325, 1995).

The best exposure time to enhance the toxicity induced by

MC in HT29 adenocarcinoma cells is from 10 to 30

minutes in vitro tests (Reg Cancer Trat 2,4: 189,1989).

Severe hypoxia caused by IASFI enhances the cytotoxic

properties of MC (Int J Cancer 38: 229,1986). Materials
and Methods: Thirty-two patients with stage III/IV PC

(20/12) were treated with IASFI+HAP. All patients had

already received a biliary drainage endoscopically or had

been derivated surgically. Aortic and cava occlusion was

maintained for 24 minutes by occlusive catheters inserted

through the femoral vessel by means of a small cut or

angiographically. MC 25 mg/m2 diluted in 500cc of n.s.

were given as IASFI in 5 minutes, 10 minutes after the

start of occlusion in order to obtain a low oxygen tension

in perfused cancer cells. HAP and extracorporal

circulation were maintained by a rolling pump at a flow

rate of 120-160 ml/min. Response to IASFI was defined

by CT scan and ascertained if a decrease in tumor mass

diameters or a decrease in density due to necrosis were

present, by CEA and CA 19-9 reduction and by increase

of CB. Results: Twenty-two patients (68%) had reduction

of pain with suspension of narcotics (18 patients, 56%).

Twenty-four patients had evidence of CB (75%). We

observed 2 pCR, 3CR, 11Pr, 5SD, 11PD with an overall

response rate of sixteen patients (50%). Twenty patients

(62%) had reduction of at least 50% in tumor markers

base line levels. Toxicity was haematological G3 in ten

patients (31%) and G2 in eleven (35%). We had one case

of left iliac artery dissection, two lymphatic fistulas, one

EKG bigeminism, nausea and vomiting G3 in ten patients.

The responses lasted 9 months (5.5-11), the survival time

was 12.5 months (10.5-16) for responders and 3.5 months

(2-5.5) for non-responders. The blood pO2 during HAP

fell from 185 to 24 mm Hg. Conclusion: IASFI with HAP

induces hypoxaemia and 50% of responses with decreases

in markers levels and evidence of CB with improvement

of P.S. and pain relief. Further studies in well selected

centres, skilled in LRC to avoid technique mistakes, are

warranted.

580
CELIAC AXIS INFUSION AND
MICROEMBOLIZATION FOR ADVANCED STAGE
III/IV PANCREATIC CANCER – A REVIEW ON 265
CASES

K.R. Aigner and S. Gailhofer

Ransbach, Germany

265 patients, with advanced, nonoperable pancreatic
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cancer, UICC stages III/IV, Karnofsky greater than 50%

, with no or only mild ascites, underwent celiac axis

infusion with MMC, Mitoxanthron, CDDP and

microembolization (Spherex), combined with one or two

courses of hypoxis abdominal perfusion and

chemofiltration. In 58% the tumors were located in the

head of the pancreas, 8.5% in the corpus, 21% tail, 4%

papilla, 8% local recurrences after prior resection. 44%

had prior explorative or palliative surgery, 14% chemo-

and 5% radiotherapy. Results: 82/265 (31%) survived

more than 12 months – 48% were UICC stage III, 52%

stage IV. Laparotomies performed after three courses

were non invasive in 54% (palliative 15%, biopsies and

celiac axis jet Port 39%). Only 39% had resections

(Whipple 18%, tail 16%, local excision 5%). 7% had no

operation at all. 5 patients are still alive after

23,25,49,122 and 127 months. Causes of death were

progression at the primary site (48%), non-tumor-

dependent (25%), distant metastases only in 17% (liver

8%, peritoneum 7%, lungs 3%) and not evaluable in

12%. Conclusion: Regional chemotherapy for progressive

pancreatic cancer may induce remission and resectability

in formerly nonresponding and nonresected tumors. In

selected cases long term survival can be achieved.

581
MINIMALLY INVASIVE THERAPY OF LIVER
METASTASES OF PANCREATIC AND
GASTROINTESTINAL CARCINOMAS

R.T. Hoffmann, T.F. Jakobs and T.K. Helmberger

Institute of Clinical Radiology, University of Munich –

Campus Grosshadern, Marchioninistrasse 15, 81377

Munich, Germany

Mainly colorectal cancer, but also pancreatic cancer and

other gastrointestinal cancers, are the most common cause

of cancer death in the Germany. Depending on the

primary cancer, hepatic metastases develop in up to 80%

of patients and are the most common cause of morbidity

and death. Current therapeutic options include liver

resection with a curative intention. To be suitable,

patients must have a limited tumour load, which can be

resected including safety margins, but the limiting factor

of resection is to maintain a sufficient functioning liver

volume. As described in the literature [Sjovall et al., Eur J

Surg Oncol 30(8): 834-41, 2004], only 10-20% of patients

match those criteria; for all other patients, systemic

chemotherapy is the only "classic" therapeutical option.

These restrictions have stimulated an increasing demand

for minimally invasive treatments able to achieve effective

tumour control, with less associated morbidity and lower

cost than other interventions. Over recent years, several

interstitial ablative techniques, including freezing, heating

or chemical ablation, have shown auspicious results.

During the last few years, radio-frequency ablation (RFA)

has become one of the most promising and widely used

techniques for minimally invasive therapy of primary and

secondary liver tumours. Using either CT or ultrasound

guidance, needle electrodes are positioned within tumours

percutaneously. Alternating current delivered through the

electrodes results in tissue heating and cell death due to

coagulation of proteins. As a minimally invasive therapy

RFA can be applied to patients with non-operable disease

at a reported low complication rate (minor complications

~ 3-4 %, major complications <1%) [Livraghi et al.,
Radiology 226(2): 441-51, 2003]. 

Although RFA is considered to be a "second – line

therapy", if the patient is not suitable for surgery, the

indications for the treatment are very strict (Table I).

Table I. Indications and contraindications for RFA of liver

metastases.

Indications Contraindications

ñ Unresectable mets ñ widespread mets (beyond the liver)

ñ work-in-progress: RFA ñ tumour-load > 70 % of liver

volume

prior to surgery in ñ coagulopathy

patients with ñ septicaemia 

bi-lobar mets ñ occlusion of the portal vein

ñ no surgical candidate 

(i.e. cardiopulmonary 

reasons) 

ñ number of lesions ≤ 5 

ñ diameter of lesions < 4 - 5 cm 

As shown in several studies, selective use of RFA

provides a significant survival benefit over chemotherapy

alone (Solbiati et al., Radiology 202(1): 195-203, 1997 ;

Solbiati et al.,  Radiology 221(1): 159-66 2001;  Gillams et
al.: Radio-frequency ablation of colorectal liver metastases

in 167 patients. Eur Radiology, 2004. [Epub.  ahead of

print]. Depending on patient selection, indications and

authors, there are slightly different results regarding the

effectiveness of RFA compared to surgery. There is a range

from comparable effectiveness regarding recurrence rate,

mid-term survival and disease-free interval [Gillams et al.,
Radio-frequency ablation of colorectal liver metastases in

167 patients. Eur Radiology, 2004. [Epub ahead of print]

to a proven better outcome especially in patients suffering

from non resectable metastases [Pawlik TM et al., Ann Surg

Oncol 10(9): 1059-69, 2003].

Whenever a limitation of available studies is the lack of

randomized comparative patient groups that underwent
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surgery, surgery and further chemotherapy or RFA alone,

selected patients seem to significantly profit by a

multimodality treatment concept incorporating local

ablative techniques as RFA. In which specific setting RFA

will be a valuable adjunct to the classic armamentarium of

surgery and chemotherapy in hepatic metastasis of

gastrointestinal tumours has to be investigated in further

comparative studies.

582
AFFIBODY® MOLECULES AS NEW POTENTIAL
AGENTS FOR RADIONUCLIDE IMAGING AND
THERAPY

Anna Orlova1, Mikaela Magnusson1, Barbro Larsson1,

Maria Wikman2, Ann-Charlott Steffen3, Martin Nilsson1,

Stefan Ståhl2, Vladimir Tolmachev3, Jörgen Carlsson3 and

Fredrik Nilsson1

1Affibody AB, Box 20137, SE-161 02 Bromma; 2Royal

Institute of Technology, Stockholm; 3Institute of

Biomedical Radiation Sciences, Uppsala, Sweden;
4Department of Medical Oncology, Fox Chase Cancer

Center, Philadelphia, U.S.A.

Small robust proteins may provide improved tumor-seeking

agents for radionuclide targeting. Rapid blood clearance,

efficient extravasation and good tumor penetration are

valuable characteristics in comparison with properties of

bulky antibodies and their fragments. A broader target

repertoire and absence of agonistic action promise

advantages over radiolabelled peptide receptor ligands and

their analogues.

Affibody molecules comprise a promising class of small,

high affinity proteins. They are designed by randomization

of 13 solvent-accessible surface residues of a 58-residue

alpha-helical bacterial receptor protein. A library of 109

variants enables selection of binders to virtually any tumor-

associated protein target. Robust structure and ability to

refold render Affibody molecules stability in a wide range

of hydrophobic and reducing conditions and facilitate

preserved binding capacity after labelling. Affinity

maturation technology and engineering of multivalent high

avidity molecules are tools for fine-tuning their in vivo
properties.

An example of the potential of Affibody molecules in

tumor targeting is the development of an Affibody

molecule selected against the HER2/neu antigen.

HER2/neu is over-expressed in a number of carcinomas,

such as breast, ovarian, lung and urinary bladder cancer. As

over-expression is associated with poor survival and

resistance to certain types of therapy, in vivo imaging of

HER2/neu expression has obvious prognostic and

predictive value. Moreover, radionuclide targeting might be

a possible treatment in the case of tumors that are resistant

to other treatments. An anti-HER2 Affibody, ZHER2:4, with

an affinity of about 50 nM, was isolated and subsequent

dimerization generated a molecule with 3 nM affinity. The

dimer was labelled with 125I using N-succinimidyl-

trimethylstannylbenzoate and 99mTc utilizing carbonyl

chemistry. Biodistribution studies demonstrated good

targeting properties of both conjugates though the

radioiodinated conjugate showed superior tumor-to-organ

ratios. This conjugate was successfully utilized for imaging

of HER2-expressing SKOV3 xenografts in mice.

Introduction of a unique cysteine at the C-terminus

enabled site-specific labelling of Affibody molecules with

76Br for future positron emission tomography, and with
111In for SPECT. 

Using affinity maturation technology, we have recently

isolated a monomeric anti-HER2 conjugate with

subnanomolar affinity. With a tumor accumulation of 9.5

% ID/g and tumor-to-blood ratio of 38 after only 4 hours

pi in xenograft models, this molecule holds promise for

development of an in vivo imaging reagent for breast

cancer patients. 

583
IS PROTEIN SYNTHESIS RELATED TO CANCER?

B.F.C. Clark

Institute of Molecular Biology, University of Aarhus, 8000

Aarhus C, Denmark

The elongation step of protein synthesis is one of the most

well understood biological processes in structural terms.

Structures for all the cycle steps have been solved for

elongation factor (EF-Tu) complexes of the ribosome. The

structural similarity of the ternary complex with the

published structure of elongation factor G in the GDP or

empty form has led us to propose the concept of structural

macro-molecular mimicry of protein and RNA. Other types

of macromolecular mimicry are also reviewed. We now

consider that the ternary complex is a step in molecular

evolution from the RNA to the protein worlds. 

Interestingly, the human equivalent of elongation factor

eEF1A has been found to have different isoforms. We are

studying their genetic components and control in relation

to tissue specificity. The eEF-1A protein has been

implicated in a variety of biological processes including

ageing and cancer. Indeed, a truncated form of the gene

has been identified by others as a biomarker for prostate

cancer. 

A new oncogene, prostatic tumour inducing gene PTI-1,

potentially expressing an eEF1A-like protein, has been

identified (Su et al., 1998). It has been shown to be

expressed in human prostate, breast, colon and lung
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carcinoma cell lines and patient-derived prostate carcinoma

tissues (Shen et al., 1995; Sun et al., 1997).

Our group has started a comparative study of eEF1A

and PTI-1, including the characterisation and location of

PTI-1 and crystallisation trials to determine its structure.

Translation rates, GDP/GTP binding differences between

eEF1A and PTI-1 together with PTI pattern of interactions

with known eEF1A binding patterns are also part of this

study. Generation of specific anti-PTI-1 antibodies failed.

However, the potential protein was detected using anti-

eEFIA antibodies. It appears that the PT1-1 transcript

encodes a truncated but not mutated form of the human

isoform eEFIA. 

1 Nautrup Pedersen G, Nyborg J and Clark BFC:

Macromolecular mimicry of nucleic acid and protein.

IUBMB Life 48: 13-18 1999.

2 Su Z, Goldstein N and Fisher PB: Antisense inhibition of

the PTI-1 oncogene reverses cancer phenotypes. Proc

Natl Acad Sci USA 95: 1764-1769, 1998.

3 Shen R, Su Z-Z, Olsson CA and Fisher PB: Identification

of the human carcinoma oncogene PTI-1 by rapid

expression cloning and differential RNA display. Proc

Natl Acad Sci USA 92: 6778-6782, 1995.

4 Sun Y, Lin J, Katz AE and Fisher PB: Human prostatic

carcinoma oncogene PTI-1 is expressed in human tumor

cell lines and prostate carcinoma patient blood samples.

Cancer Res 57: 18-23, 1997. 

584
TELOMERE ATTRITION RATE: A VALUABLE
BIOMARKER IN AGING PHENOTYPES

S. Bekaert1, E. Rietzschel2, I. Van Pottelbergh3, S.

Goemaere3, T. De Meyer1, M. De Buyzere2, J.M.

Kaufman3, T. Gillebert2 and P. Van Oostveldt1

1Department Molecular Biotechnology, Faculty of

Agricultural and Applied Biological Sciences, Ghent

University; 2Department of Cardiovascular Diseases, Ghent

University Hospital; 3Unit for Osteoporosis and Metabolic

Bone Diseases, Department of Internal Medicine, Ghent

University Hospital, Ghent, Belgium

Telomeres protect the termini of linear chromosomes and

are implicated in the signal transduction towards aging and

cancer. Telomere length (TL) in humans is highly heritable

and its inter-individual/inter-cellular variability is

genetically determined. Although little is known about the

telomere length setting during early development, ample

evidence exists on the implication of TL in replicative

senescence in somatic cells in vitro. The telomere attrition

rate (AR) during extra-uterine life is determined by the

replicative history of the cells and modulated by

environmental factors. An increased burden of proliferative

demand can drive chronologically premature telomere

shortening, as observed in cells from progeria patients,

suggesting that telomeres serve as an in vivo mitotic clock

in human aging. Yet, the question of whether TL acts as an

independent prognostic factor for age-dependent

phenotypes remains elusive. Epidemiology-based reference

values of TL and AR are lacking as well. To this purpose,

we are currently addressing the mean TL of peripheral

blood leukocytes (PBLs), its AR (longitudinal approach)

and their correlations with other variables (age, gender,

conventional cardiovascular risk factors besides

environmental, inflammatory parameters, hormones, bone

markers, …) within 2 distinct cohort studies, respectively,

in middle-aged (35-55 yr) and elderly (71-86 yr). The first

cohort consists of at least 2400 community-dwelling

subjects from Erpe-Mere (Belgium). In an attempt to link

telomeric aging to specific aging phenotypes, we are

evaluating its multiple risks-adjusted prognostic value in

the broader context of cardiac pathophysiology in general

and, more particularly, of atherogenesis. We  present

preliminary results on TL distribution in this middle-aged

population.

In the elderly cohort study, we assessed the mean TL of

PBLs from 110 male subjects (aged 71-86) selected at

random out of a population of 273 Belgian men that

participated in an observational population study on the

hormonal changes and bone metabolism during aging. We

found significant correlations between mean TL and bone

loss as assessed by dual X-ray absorptiometry, the latter

bone phenotypes being biomarkers of osteoporosis (aging

phenotype).

In an attempt to understand the molecular determinants

of human aging, we are simulating the impact of oxidative

stress on the dynamic telomere length equilibrium in

mortal cells (human primary foreskin fibroblasts). The final

aim will be to implement both the epidemiological and the

experimental data in a holistic aging model.

585
IMPACT OF CYTOGENETIC AND MOLECULAR
CYTOGENETIC STUDIES ON HEMATOLOGICAL
MALIGNANCIES

A. Kolialexi, G.Th. Tsangaris, V. Touliatou, Ch.

Tsaroucha, S. Kitsiou and A. Mavrou

Medical Genetics, Athens University School of Medicine,

Athens, Greece

Despite improvements in high resolution banding and

culture methods to detect  chromosomally abnormal cells,

hematological malignancies usually present difficulties for

conventional cytogenetic analysis. This may be due to the

presence of multiple abnormal clones, complex
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rearrangements, a low mitotic index or poor chromosome

morphology. Recently, a range of techniques based on

fluorescence in situ hybridization (FISH) have greatly

enhanced detection of cytogenetic abnormalities, bridging

the gap between molecular, genetic and conventional

cytogenetic methods. FISH has played a crucial role in the

identification of non-random translocations and deletions,

pinpointing regions which contain genes involved in

leukemogenesis. The number of applications for FISH in

hematology is almost unlimited. The most commonly used

probes are repetitive centromeric probes, whole

chromosome paints and locus specific probes. The

application of FISH to metaphase chromosomes identifies

chromosome rearrangements and is an invaluable aid in the

mapping of translocation breakpoints and the identification

of many fusion genes. However, one of the main

advantages of FISH has been its ability to use non-dividing

interphase cells as DNA targets. This enables the screening

of large number of cells and provides access to a variety of

sources of hematopoetic cells with different hematopoetic

activity. Interphase FISH has had a major impact in

monitoring effects of therapy and detecting minimal

residual disease. Over recent years, Comparative Genomic

Hybridization (CGH) has been used to identify new regions

of amplification and deletion in a wide varity of tumors.

The advantages of CGH are that it bypasses the need for

dividing cells and does not require any prior knowledge on

the chromosome constitution. Tumor and reference DNA

are labelled with different coloured fluorochromes, mixed

in equal amounts and hybridized into normal metaphase

chromosome. The differences in copy number between

normal and tumor is reflected by differences in red and

green fluorescence along the chromosome. However, the

application of CGH in hematological malignancies is

limited due to the inability to detect balanced

rearrangements and the requirement for >50% cells with

the clonal abnormality.

Since its inception, molecular cyrogenetics has had a major

impact on cytogenetic analysis due to the speed, sensitivity

and flexibility of its use. The recent updating of multicolor

FISH (SKY, M-FISH and CGH microarrays) enables the

visualization of the entire human genome in 24 different

colors and combines the screening potential of cytogenetics

with the accuracy of molecular genetics.

586
PEROXYNITRITE (ONOO-) PRODUCTION IN BCC,
SCC AND MM 

E. Toumbis, G. Deliconstantinos, V. Villiotou and N.

Ioannou

Department of Physiology, University of Athens Medical

School, Athens, Greece

This study investigates the production of the cytotoxic ion

peroxynitrite (ONOO-) found in basal cell carcinoma

(BCC), squamous cell carcinoma (SCC), and malignant

melanoma (MM). It also documents the activities of nitric

oxide synthase (NOS) and xanthine oxidase (XO) in

relation to oxidative stress and antioxidant capacity.

Materials and Methods: Tissue samples of BCC, SCC and

MM were used and compared to the normal control tissue

samples of corresponding weight. Peroxynitrite (ONOO-)

production was estimated by chemiluminescence using

lucigenin. Also, it was documented using luminol enhanced

chemiluminescence in the presence of hydrogen peroxide

(H2O2). This also gave an indication of the nitric oxide

(NO) production. NO produced by nitric oxide synthase

(NOS) reacts with both O2
- and hydrogen peroxide (H2O2)

produced by xanthine oxidase (XO) to form peroxynitrite,

which in turn oxidizes scopoletin and demonstrates the

activites of both NOS and XO, in the presence and absence

of desferrioxamine (flurophotometrically). Oxidative stress

was estimated using t-butylhydroperoxide (t-BHP) and

antioxidant capacity was determined using sodium

perborate, NaBO2-H2O2, in the presence of horseradish

peroxidase. Both methods used luminol enhanced

chemiluminescence. Results: All peaks reached in the

cancer tissues for the estimation of ONOO- were

considerably higher than those of the corresponding control

values. Specifically, BCC=127 nmol NO/g tissue compared

to the normal control value=6.7 nmol NO/g tissue.

SCC=133 nmol NO/g tissue compared to the normal

control value=67 nmol NO/g tissue. Finally, MM=200

nmol NO/g tissue whereas the normal control value=126.7

nmol NO/g tissue. Similarly, NOS and XO values were

considerably higher in all cancerous tissues compared to

the normal control values. The following values were

recorded (p<0.05): 

NOS BCC=38 nmol NO/g tissue +/- 2

Normal control=20 nmol NO/g tissue +/- 1 

XO BCC=3.7 mU +/- 0.25 

Normal control=2 mU +/- 0.15 

NOS SCC=2.8 nmol NO/g tissue +/- 0.5 

Normal control=2 nmol NO/g tissue +/- 0.3 

XO SCC=0.9 mU +/- 0.03 

Normal control=0.5 mU +/- 0.02 

NOS MM=55 nmol NO/g tissue +/- 9 

Normal control=20 nmol NO/ g tissue +/- 3 

XO MM=5.7 mU +/- 1.6 

Normal control=1 mU +/- 0.3 

In all cancer tissues oxidative stress was found to be much

higher than that found in the normal control tissue, whereas

the total antioxidant capacity was lower. Conclusion: It is

believed that the main damage that takes place in cancer

tissues is a result of the highly toxic ion, peroxynitrite
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(ONOO-). This most likely results from the fact that a high

concentration of nitric oxide (NO) exists in the cancer

tissue. This reacts with the free radicals and forms ONOO-

through the following reactions: NO + O2---➝ ONOO-

NO + H2O2 --➝ ONOO-

The increased activities of NO, NOS, XO, and oxidative

stress as well as the decreased antioxidant capacity support

this conclusion. 

587
TUMORS, GENES AND VACCINES

Lea Eisenbach, Efrat Avraham, Dorit Avrahami, Vered

Daniel, Ofir Goldberger, Chen Guttman, Arthur

Machlenkin, Helena Sheikhet, David Stepensky, Ezra

Vadai, Ilan Volovitz and Esther Tzehoval

Department of Immunology, The Weizmann Institute of

Science, Rehovot, Israel

The treatment or prevention of cancer by vaccines has

been vigorously sought since the first vaccines against

infectious disease were developed. This approach is based

on the qualitative and quantitative differences in antigenic

repertoire existing between tumor cells and normal cells,

as well as the knowledge that the immune system can

identify the antigenic differences between tumor and

normal cells. Many Tumor Associated Antigens (TAA)

are Cytotoxic T Lymphocyte (CTL) epitopes. CTL

directed against peptides presented by MHC class I

molecules constitute powerful effectors of the immune

system against tumors or infectious agents. These peptides

are usually 8-10 amino acid long with 2-3 primary anchor

residues, that interact with the MHC class I and 2-3 amino

acid residues which bind to the T cell receptor. Using

reverse immunology and a screening system based on Db-

/-Xbeta2Microglobulin double knockout mice, transgenic

for a single-chain HLA-A2/Dbeta2Microglobulin molecule

(HHD mice), we identified novel immunogenic and

antigenic TAAs from breast, prostate, bladder and colon

carcinomas. Specific CTL were derived by immunization

of HHD mice with tumor peptide extracts or with

synthetic nonapeptides loaded on antigen presenting cells

or with HHD transfected human tumor cell lines. CTL

induced against peptides from various tumors recognized

tumor peptides more effectively than peptides extracted

from normal tissues and also reacted with a series of

peptides derived from overexpressed candidate proteins,

identified by differential display methods (SAGE,

Microarrays, SSH). Comparison of CTL derived from

HHD mice to CTL induced from patient's PBMC showed

overlapping recognition of many candidate peptides.

Peptide vaccines, derived from the breast carcinoma

antigens MUC1 and BA46-1 and from the prostate

antigens PAP, PSGR and STEAP, induced CTL that

retarted growth of human tumors xenografts in adoptive

transfer and active immunization models. Analysis of

colon carcinoma differentially expressed genes by SAGE,

followed by screening for HLA-A2 binding peptides,

resulted in 500 candidate peptides for immunogenicity

screening We have identified 22 antigenic peptides, of

which 7 peptides were found to be immunogenic in HHD

mice. Interestingly 3 of these peptides are derived from

the same protein, the 1-8D IFN inducible protein. The 1-

8D gene was shown to be overexpressed in multiple colon

carcinoma samples. Moreover, a variant allele was

discovered in multiple colon cancer patients. The role of

the 1-8 gene family in control of cell cycle and

transformation is under investigation.

588
HYALURONAN-CELL INTERACTIONS IN CANCER

Veli-Matti Kosma

Department of Pathology and Forensic Medicine,

University of Kuopio, P.O.B. 1627, 70211 Kuopio, Finland  

Hyaluronan, a high molecular weight extracellular

polysaccharide, is an important factor in cellular

proliferation and it stimulates migration of epithelial

cells. It forms a matrix which enhances mitosis and cell

migration. Hyaluronan can be found around different cell

types, either bound with cell membrane receptors, HAS-

enzymes or such extracellular components as

proteoglycans (versican, aggrecan), link protein or

fibronectin and thus it organizes extracellular matrix.The

hyaluronan concentration is elevated in the stromal tissue

surrounding epithelial malignancies. It has been

implicated as a critical factor in invasion and metastasis

of several malignancies.

We have shown that hyaluronan increases with

increasing  malignancy of ovarian cancer and it serves as an

independent predictor for survival. A possible reason for

the creation of this cancer promoting matrix may be

reduced hyaluronidase activity caused by a deletion or

inactivation of hyaluronidase genes residing  on 3p21.3.

Indeed, we have found LOH from this region and

described a tendency to lower enzymatic activity associated

with  increasing malignancy. In addition, we found that the

relatively frequent ectopic expression of CD44 on ovarian

cancer cells was  related to well-differentiated, early stage

tumor and long survival of  the patients. We also showed

versican to be enriched in the  malignant stroma and to

promote the growth of ovarian cancer,  probably acting

with hyaluronan. Versican associated with unfavorable

prognosis, but did not constitute an independent indicator

of patient survival.
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589
ROLE OF CYCLOOXYGENASE-2 IN BREAST
CANCER 

Gurpreet Singh Ranger

London, U.K.

The cyclooxygenase (COX) enzyme system is responsible

for prostaglandin synthesis, and therefore has a

fundamental role in the functioning of physiological

processes in health and disease. There are two COX

isoenzymes, COX-1 and COX-2. Recent sources of

experimental evidence suggest a significant association

between dysregulated expression of COX-2 and breast

cancer. Epidemiological studies suggest that long-term

administration of NSAIDs – medications which completely

suppress COX activity – have a chemoprotective effect in

breast cancer. This has important implications for

treatment of breast cancer with medications which

selectively inhibit COX-2, as the selectivity of these

medications is considered to impart less toxicity compared

to NSAIDs . 

Current evidence for a relationship between

dysregulated COX-2 expression and mammary

carcinogenesis is reviewed and the likely therapeutic roles

which COX-2 inhibition may subserve are discussed. In

addition, the potential adverse effects of COX inhibition

are reviewed.

590
MAGNETIC FLUID HYPERTHERMIA (MFH®): A
NEW THERMOTHERAPY AGAINST CANCER WITH
TUMOR-SPECIFIC NANO PARTICLES

Andreas Jordan Charité

University of Medicine Berlin, Center of Biomedical

Nanotechnology (CBN) at Clinic of Radiation Medicine,

Berlin, Germany

For the worldwide first tumor-specific cancer therapy with

heat (thermotherapy), a nanoparticle-based method has

been developed over the last 15 years. Under the name of

"Magnetic Fluid Hyperthermia" published technology, an

externally applied AC magnetic field is used to warm up

regional deposited or accumulated tumor-specific nano-

particles of iron oxide. The heating performance of nano

iron oxide is considerably higher than with most other

interstitial methods as a result of the relaxation processes

of those particles in an AC magnetic field. Due to the

strong magnetic coupling between the particles and the

externally applied magnetic field, almost any temperature

can be obtained in almost any region of the body, which

makes the MFH useful for both hyperthermia (up to 46ÆC)

and thermoablation (higher than 47ÆC). Further heat-

driven effects are available only on nanoscale, like the

behaviour in vivo regarding the warmth-based infiltration

of the interstitium of tumors with large amounts of

particles, but not into normal tissue. Complete remissions

have been observed in different animal tumor models. The

further evolution of the nano-particles with new coating-

structures made a differential endocytosis possible, i.e. up

to eight- to ten-fold higher and faster particle uptake in

malign cells compared with normal cells of the same tissue

type (e.g. glioblastoma versus glia cells). Differential

heating between tumor and normal tissue, as the

consequence of differential uptake of tumor-specific

nanoparticles, is a new way to introduce a "real" biological

specifity into thermal treatments, leaving normal tissue

undamaged. This nanotechnology-driven innovation far

exceeds the well known thermal specifity, which is based

on the different physiological conditions of a solid tumor

in comparison to normal tissue, which is well to be

distingished from the specifity of heat deposition on the

cellular level as it is with MFH. In this place, the methods

of nanotechnology lead to decisive evolution of particles

too, because the homogenous and highly controllable

synthesis of those nano-particle-surfaces is the key to the

differential uptake into tumor cells and additional

developments of further biotechnological evolution as well. 

During one completed and three still ongoing MFH

clinical trials at the Charité for glioblastoma patients, for

local residual disease tumors of different entities and for

prostate carcinoma patients,  the nano particles have been

applied directly into the tumour by interstitial application i.e.
stereotactically navigation-based (brain tumors) or by CT-

guided conventional interventional methods. The first world

wide clinical therapy system (AC magnetic field applicator

MFH®-300F) has been approved for clinical evaluation.

Analogous to the results of all the animal tests, the

MagForce® nano particles also approved for clinical

evaluation have been deposited well in GBM tumors as well

as in other tumors, with an excellent tolerability and effective

temperatures in all cases treated so far. Proof-of-concept was

successful;  further follow-ups will show whether time-to-

progression or survival of these first patients is affected.

591
ANTI-VASCULAR AND ANTI-ANGIOGENIC EFFECTS
OF HYPERTHERMIA

E. Dieter Hager

Biomed-Hospital, Department of Hyperthermia, Bad

Bergzabern, Germany

Angiogenesis and blood supply is essential for tumour

growth and metastasis in vitro and in vivo. In vitro studies
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have demonstrated that capillary endothelial cells are

thermosensitive. Heat shock at 42ÆC suppresses gene

expression and synthesis of vascular endothelial growth

factor (VEGF) in vitro. In animal experiments with mice,

vascular growth was stimulated with epidermal growth

factor (EGF). Seven days after heat exposure with

radiofrequency-induced hyperthermia, an inverse

relationship was demonstrated between vessel growth and

exposure temperature between 41Æ, 42Æ, 43Æ and 44ÆC

for 30 minutes. The gene expression profile of

endothelial cells (ECs) subjected to heat shock

demonstrates that plasminogen activator inhibitor (PAI-

1), a protein involved in the control of extracellular

matrix degradation, is heat-dependently up-regulated.

Heat treatment of marine mammary adenocarcinomas

results in a reduction of the number of microvessels and

in inhibition of tumor growth. Whole-body hyperthermia

at 42ÆC diminishes the serum level of VEGF in cancer

patients in vivo.

Hyperthermia exhibits various denaturating effects

including damage of tumour vasculature. Hyperthermia at

44ÆC for 60 minutes causes disruption of 25-50% of the

vasculature of BT4An rat gliomas, depending on tumour

size. Vascular damage is temperature-dependent. The

critical temperature at which dramatic vascular damage

appeared was between 42.7Æ and 43.7ÆC. In vitro and in
vivo data indicate that capillary EC are moderately sensitive

to hyperthermia; but proliferating ECs are more

thermosensitive, suggesting that microvessels of malignant

neoplasms are more affected than microvessels from

normal tissues.

Combined hyperthermia with photodynamic therapy,

metronomic chemotherapy and other thermosensitizers

(e.g. arsenic trioxide at 41.5Æ to 42.5ÆC) increases the

antiangiogenic and antivascular effects in solid tumors.

592
PROGRESS IN THE TREATMENT AND THE
PROGNOSIS OF OVARIAN CANCER

Gerasimos Aravantinos

Department of Internal Medicine, Ag. Anargiri Cancer

Hospital, Athens, Greece

Although ovarian cancer is a relatively rare disease

(lifetime risk 1.4%), it accounts for more than 50% of the

deaths caused by gynecologic malignancies. At initial

diagnosis almost 70% of patients present with advanced

(Stage III and IV) disease. Unfortunately, screening,

prevention and early diagnosis have currently proven

unable to reduce the incidence and improve the prognosis.

Therefore, efforts have been focused on better treating the

disease.

The mainstay of the initial treatment is a multimodality

approach which includes surgery and chemotherapy.

Surgery should be aggressive with maximum cytoreductive

scope, even in patients with extraabdominal (Stage IV)

disease and should be performed only by experienced

surgeons. All patients with advanced (Stages IIc-IV)

disease at laparatomy are given, postoperatively,

chemotherapy. In the late 90s, the treatment of choice was

a platinum-based regimen, either Carboplatin

monotherapy, or a combination of Cisplatin plus

Cyclophosphamide +/- Adriamycin. With this approach

median survival for patients with advanced disease was

almost 24 months, while the 5-year disease-free survival

(DFS) was around 15-18%.

Some years ago, a new class of agents with a unique

mechanism of action, the taxanes, was proven effective in

ovarian cancer. Currently, the combination of a platinum

derivative (mainly Carboplatin) with a taxane compound

(in particular Paclitaxel) has become the new gold

standard for the initial chemotherapy of ovarian cancer.

These regimens produce a more than 36 months median

survival. At 5 years, almost one third of patients survive,

while the 5-year DFS (which practically represents the cure

rate) is 25%.

Even better results could be expected in the near future.

The role of new cytotoxic drugs is under extensive

investigation, either as part of the initial regime or as

salvage treatment. The onset of new categories of

antineoplastic drugs (biological and targeted therapies) is

another area of research  which is expected to further

improve the long-term results. Nevertheless, the

collaboration between treating physicians and the

treatment of patients by specialists is the cornerstone for

better long-term prognosis of this lethal disease.

593
ANTHRACYCLINES, OXIDATIVE STRESS AND IRON
METABOLISM

Vassiliki Villiotou, Maria Tsaparli, Anastasios Samiotis,

Aikaterini Megalakaki and Chysanthi Mitsouli

Department of Clinical Chemistry and Department of

Hematology, Piraeus Cancer Hospital "Metaxa", 51 Botasi

str. 18537, Greece

Chronic administration of anthracyclines induces

cardiomyopathy and congestive heart failure. Second-

generation analogs, like idarubicin and epirubicine,

exhibit improvement in their therapeutic index, but the

risk of inducing cardiomyopathy still exists. Since

anthracycline cardiotoxicity is attributed to the ability to

avidly bind iron (Fe), we examined the effect of idarubicin

and epirubicin on the oxidative stress development and
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iron-regulated system of 15 patients with acute myeloid

leukaemia (AML). We monitored the development of

oxidative stress and the metabolism of iron for 4 days

after therapy. The oxidative stress was estimated by

determination of MDA, 3-NT, vitamins A, E and C and

the total antioxidant capacity of the serum. The effect of

anthracyclines on iron release and mobilization was

examined by the estimation of iron, ferritin and

transferrin for the same period of time. 

An increase in MDA and 3-NT formation and

reduction of vitamins A and E index and total

antioxidant capacity of the serum were observed. These

values returned to the levels before chemotherapy 24

hours after infusion. The amount of iron in serum

showed, initially, a small reduction, obviously because of

its binding on the anthracycline molecule, followed by a

tremendous increase (up to 10 times), which was

paralleled by a relevant increase of ferritin. Serum

transferrin showed a slight gradual decrease in

concentration (~25%) in four days.

594
IMMUNE RESPONSE TO GASTRIN-17 USING THE
IMMUNOGEN INSEGIAì AS AN INDEPENDENT
COVARIATE IN DETERMINATION OF SURVIVAL IN
COLORECTAL, GASTRIC AND PANCREATIC
CANCERS

P.Broome1, R. Buck2, S. Grimes1, D. Michaeli1 and R.

Ascione1

1Aphton Corporation, California; 2Cato Research,

Durham NC, U.S.A.

Background: Many gastrointestinal (GI) cancers express the

gastrin/CCK-2 receptor and are sensitive to the anti-

apoptotic and pro-mitogenic effects of autocrine/endocrine

Gastrin-17 (G17). The immunogen Insegiaì elicits

antibodies which neutralize G17, thereby blocking its anti-

apoptotic and proliferative activities. We analyzed the data

from three clinical trials in three different GI cancers to

determine the extent of dependence of the effect of the

Insegiaì - antibody response on survival. Materials and
Methods: A G17 immune responder was defined as a subject

with an anti-G17 titer > 1 ELISA unit. The relationships of

demographics, tumor stage at onset, number and location

of metastases, baseline Karnofsky performance status (KPS)

and laboratory values to the immune response to G17 were

analyzed in each study using Cox regression analysis.

Results: In 158 metastatic colorectal cancer patients who had

failed chemotherapy, median survival (MS) following

administration of Insegiaì and irinotecan was 227 days; MS

of  G17 responders was 249 days vs. 119 days for non-

responders (p<0.001,logrank).For 102 advanced gastric

cancer patients on chemo-immunotherapy, MS was 265

days;  for G17 responders, 303 days vs. 70 days for non-

responders (p<0.001, logrank). In a placebo-controlled trial

in 152 stage II-IV pancreatic cancer patients, MS was 111

days; MS of G17 responders was 176 days, of non-

responders 63 days and of the placebo group 83 days

(p=0.028, logrank). With the exception of race (colorectal

cancer) and KPS, no parameter significantly affected the

antibody response to G17. After adjustment for KPS

(ranging from 70-100%), the correlation between anti-G17

response and survival remained statistically significant

(p<0.001) in all 3 trials. Conclusion: Subjects with advanced

colorectal, gastric or pancreatic cancers, who generated

antibodies to G17 following immunization with Insegiaì,

had a significantly prolonged survival compared to those

who did not. This effect was independent of other covariates

analyzed.

595
THE FREQUENCY OF BONE TUMORS IN THE
MEDIEVAL CEMETERY OF BATMONOSTOR
(HUNGARY)

Joseph Molnár1, László Paja2 and Gyula L. Farkas2

1Institute of Medical Microbiology and Immunobiology

and 2Department of Anthropology, University of Szeged,

Szeged, Hungary

The available sources of information on neoplasms can be

both direct (skeletons or mummies) and indirect (ancient

works of art or written records). The present study was

based on the paleopathological analysis of the medieval

skeletal series of Bátmonostor-Pusztafalu (Csongrád county,

Hungary). The collected data on benign and malignant

tumors is presented. The sample was relatively rich in

neoplasms: among the 3783 skeletal remains discovered in

the 14th-15th century cemetery of Bátmonostor-Pusztafalu,

22 primary tumors and one osteoblastic metastasis, probably

of prostatic origin, were recognised. Concerning the primary

alterations, the osteochondroma was the most frequent

tumorous lesion (18 cases), while only 2 osteomas and 2

osteosarcomas were found.

This study was supported by the Hungarian Science

Foundation (OTKA No. TO 32824).
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SUPPRESSION OF TUMOR PROMOTING FACTORS
IN FAT-INDUCED COLON CARCINOGENESIS BY
THE PAPAVERINE-DERIVED ANTIOXIDANT
CAROVERINE AND UBIQUINONE

Hans Nohl1, Natalia Udilova1, Werner Bieberschulte2 and

Rolf Schulte-Hermann3
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1Research Institute for Pharmacology and Toxicology,

Veterinary University of Vienna;
2PHAFAG, FL-9486 Schaanwald, Liechtenstein;
3Institute of Cancer Research, University of Vienna,

Vienna, Austria

Fatty acid hydroperoxides arise from unsaturated fatty

acids in the presence of oxygen and elevated temperature

during processing of food. We studied their effects on

gene expression in colorectal tumor cells using linoleic

acid hydroperoxide (LOOH) as a model compound. Its

addition to the medium of LT97 adenoma cells and

SW480 carcinoma cells enhanced the production of

hydrogen peroxide. Furthermore, in both cell lines we

observed an increase of the VEGF factor based on

mRNA. The unoxidized linoleic acid was not active. High

consumption of dietary fat has been shown to promote

colon carcinogenesis when used over a longer period of

time. While this effect is well known the underlying

mechanisms are far from being completely understood. A

hypothetical approach was made starting from the

assumption that fatty acid hydroperoxides are present in

dietary fats as a result of boiling or exposure to light and

air. We proved that these organic hydroperoxides undergo

homolytic cleavage in the presence of transition metals.

We found that different radicals are formed from a

mixture of peroxidized fatty acids and iron. Exposure to

this mixture of cultured adenoma cells (LT97) and colon

carcinoma cells (SW480) resulted in lipid peroxidation

and the increased expression of tumor promoting factors.

One of these factors was the vascular endothelium growth

factor (VEGF), which induces neovascularisation allowing

the provision of blood to growing tumors. Interestingly,

the expression of VEGF was almost totally suppressed

both in the presence of caroverine and ubiquinone.

Alpha-tocopherol was less efficient. The former was

earlier shown to scavenge hydroxyl radicals with a

diffusion limited rate constant.

597
IMMUNOHISTOCHEMICAL ANALYSIS OF EGFR
AND HER-2 IN PATIENTS WITH METASTATIC
SQUAMOUS CELL CARCINOMA OF THE SKIN

Eve Maubec1, Pierre Duvillard2, Valérie Velasco2,

Béatrice Crickx3 and Marie-Françoise Avril1

Departments of 1Dermatology and 2Pathology, Institut

Gustave Roussy, Villejuif;
3Department of Dermatology, Hôpital Bichat, Paris,

France

Background: Metastatic squamous cell carcinoma (SCC)

of the skin often raises difficult therapeutic problems.

Few data are available about the expression of EGFR

and HER-2 in SCC of the skin. Overexpression of EGFR

and of HER-2 proteins has been reported. The purpose

of this study was to investigate the expression of EGFR

and HER-2 in a series of metastatic SCC of the skin.

Materials and Methods: EGFR and HER-2 expression was

studied by immunochemistry on 13 specimens of

metastatic recurrence and on 2 primary lesions of these

tumours. Results: EGFR had a strong membranous

expression in all specimens. HER-2 was weakly expressed

in 4 specimen, with a membrane expression in 2 cases.

Conclusion: EGFR was overexpressed in all samples of

metastatic SCCs of the skin. Therefore, these metastatic

tumours appear as suitable targets for treatment with

tyrosine kinase inhibitors. Additional studies are

warranted to establish whether or not HER-2 is expressed

in SCC of the skin.

1 Shimizu T, Izumi H, Oga A, Furumoto H, Murakami T,

Ofuji R, Muto M and Sasaki K: Epidermal growth factor

receptor overexpression and genetic aberrations in

metastatic squamous-cell carcinoma of the skin.

Dermatology 202(3): 203-6, 2001. 

2 Ahmed NU, Ueda M and Ichihashi M: Increased level of

c-erbB-2/neu/HER-2 protein in cutaneous squamous cell

carcinoma. Br J Dermatol 136: 908-12, 1997. 
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DUCTAL CARCINOMA IN SITU (DCIS): ONE STEP
PROCEDURE FOR TUMOR
ERADICATION AND SENTINEL NODE BIOPSY
(SLNB)

O. Buonomo1, A.V. Granai1, T. Perretta2, O. Schillaci2,

M. Roselli1 and T.C. Mineo1

1Department of Surgery,University of Rome Tor Vergata,

Rome;
2Department of Diagnostica per Immagini,University of

Rome  Tor Vergata, Rome, Italy

Background: DCIS of the breast is a heterogeneous group

of lesions with different malignant potentials, controversial

classification criteria and treatment protocols: our study

proposes the use of radiolabelled nanocolloid both for

lymphatic mapping and  tumor localization. Materials and
Methods: From January 2000, 113 pts with high radiological

suspicion for malignant lesions were enrolled:68

microcalcifications (60%), 25 nodules (22.6%), 15 nodules

+ micro (13%), 5 parenchimal distortions (4%). All pts,

within 24 hours before surgery, underwent an intra-

perilesional injection of 0.1 ml of Nanocoll® radiolabelled

with 800ÌCi of 99m-Tc to identify the lesion and the

sentinel lymph node (SLN).The surgical procedure
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included intraoperatory radiolocalization and excision of

the tumor, and its frozen section evaluation (FS). When the

frozen section analysis confirmed for neoplasia, SLNB was

performed at the same surgical time. Results: The primary

breast lesions were located and excised in all cases

(identification rate 100%); 130 axillary SLNs and 12

internal mammary chain SLNs (mean 1.25/pt) were

biopsed. Definitive histological evaluation revealed: 9

DIN1a, 15 DIN1b, 27 DIN1c, 15 DIN2, 30 DIN3 and 17

cases  with microinvasion. In six cases (respectively 2DIN1c

and 4DIN3 with microinvasion), the SLN pathological

examination (H&E or IHC) revealed the presence of

metastatic disease.  

Discussion: The one-time procedure both for breast tumor

and SLNB seems to be an effective surgical procedure .

However, the presence of metastatic  SLN only from

DIN1c and DIN3 tumors suggests that the SLNB

procedure should only be recommended in this  "high  risk"

group of patients.

This work was partially supported by a grant of Ministero

della Sanità and was performed under the Research

Fellowship of Tecnologie Avanzate in Chirurgia, Italy

599
PREDICTIVE CRITERIA FOR THE CHOICE OF
SERUM TUMOR MARKER(S) TO IMPROVE THE
DETECTION OF RECURRENT GASTRIC CANCER

R. D’Alessandro1, A.Spila1, P.Ferroni2, S. Aloe1, R.

Palmirotta1, M. Carlini3-6, F. Carboni3, V. Casale4, S.

Mariotti5, M.Cosimelli3, M. Roselli5 and F. Guadagni1

1Laboratory of Clinical Pathology, Regina Elena Cancer

Institute, Rome; 2Department of Experimental Medicine

and Pathology, University of Rome "La Sapienza", Rome;
3Department of Surgery; 4Gastroenterology Unit, Regina

Elena Cancer Institute, Rome; 5Medical Oncology,

University of Rome "Tor Vergata", Rome; 6Department of

General A.T. Surgery, S. Eugenio Hospital, Rome, Italy

To date, the selection of serum tumor markers to be used

during post-surgical follow-up of a given tumor type is

currently based on retrospective studies suggesting which

markers are of potential clinical use, mainly on the basis of

the sensitivity obtained in the overall population.

Therefore, it is not possible yet to predict which marker(s)

will offer the best sensitivity in following the status of

disease in a given patient. However, the rising cost of

providing quality health care results in the need to assess

the cost effectiveness of various disease management

protocols, and to select tests that provide the most

significant clinical information. 

Pre-surgical serum levels and tumor tissue content for

CA 72-4, CEA and CA 19-9 were analyzed in 173 patients

with primary gastric cancer, with the aim of identifying a

parameter(s) able to predict in a given patient the most

efficient tumor marker assay(s) for the post-surgical follow-

up. The results showed that the rate of presurgical serum

CA 72-4, CEA and CA 19-9 positivity was predictive of an

increase of the markers at time of recurrence in more than

90% of patients. However, it is worth noticing that more

than 50% of patients had negative serum marker levels at

time of surgery. The combined evaluation of elevated

presurgical serum marker levels and/or tumor tissue

antigen content of CA 72-4, CEA or CA 19-9 was able to

predict the occurrence of rising marker levels at time of

recurrence in 93.8%, 76% and 89.7% of the cases,

respectively. 

These results suggest that the combined determination

of serum and tissue content of tumor markers prior to

surgery may help to select, on an individual basis, the

marker of choice to be used in the postoperative

monitoring of gastric cancer, thus avoiding the repeated

measurement of ineffective tests and improving cost-

effectiveness of patient monitoring protocols.

600
CORRELATION BETWEEN THE PROPORTION OF
PERIPHERAL BLOOD AND BONE MARROW
LEUKEMIC CELLS IN HAIRY CELL LEUKEMIA
AFTER TREATMENT

I. Cordone1, A. Careddu1, F. Lo Coco2, M.C. Petti3, F.

Guadagni1 and P. de Fabritiis2

Laboratory of 1Clinical Pathology and 3Haematology ,

Regina Elena Cancer Institute; 2Heamatology, "Tor

Vegata" University , Rome, Italy

Immunohistochemistry (IHC) on bone marrow (BM)

trephine is considered the most reliable diagnostic tool and

a sensitive method for the detection of residual disease

after treatment in hairy cell leukaemia (HCL). In a

previous study, we showed that peripheral blood (PB)

immunocytochemistry (ICC) is a powerful technique for

the diagnosis of HCL, being able to identify leukemic hairy

cells (HC) in 100% of cases at diagnosis.

In this study, using a panel of monoclonal antibodies

(McAb) directed to HCL-associated antigens, we compared

the PB ICC with the BM trephine IHC before and after

treatment to evaluate whether the proportion of PB HC

correlates with the amount of BM infiltration and can be

utilised in monitoring disease status.

The CD22, CD25, CD103 and DBA.44 McAb were

utilised on PB cytospins, while CD22 and DBA.44 on BM

trephine biopsies at diagnosis, prior to starting therapy,

after treatment and every 6 to 12 months thereafter.

Twenty-three patients were studied at diagnosis, 19 in
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complete remission (CR), 9 in partial response (PR) and 7

in progression of disease. PB leukemic cells were identified

in all the cases studied at diagnosis,  the CD22 (HC=

46.4±5.0%) being the most sensitive of the markers used.

Less than 1% PB and BM HC was observed in all the

samples of patients in CR. The proportion of PB CD22-

positive HC was significantly higher in PR (8.5±1.8%) and

progression of disease (19.4+3.9%) compared to CR

status.

In conclusion, PB ICC is a sensitive, inexpensive method

useful in monitoring residual disease after HCL treatment,

reducing the frequency of BM trephine in the majority of

cases. Further studies are in progress to compare the CD22

with the anti-annexin A1 McAb, a new powerful marker for

the identification of leukemic HC.

Partially supported by grants of Progetto Finalizzato

Ministero della Salute and AIRC, Italy
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MUTATIONAL ANALYSIS IN INHERITED
BREAST/OVARIAN CANCER PATIENTS FROM
CENTRAL ITALY REGINA ELENA CANCER
INSTITUTE OF ROME, ITALY

R. Palmirotta1, A. Savarese1, F. M. Sega1, G.M. Roselli2,

R. Maggi1, A. Caruso1, S. Crognale1, R. Cocco1, F.

Cognetti1 and F. Guadagni1

1Regina Elena Cancer Institute, Rome; 2University of

Rome Tor Vergata, Rome, Italy 

Background: Molecular analysis of BRCA1 and BRCA2,

responsible for the majority of inherited ovarian-cancer

syndrome, in different populations have demonstrated a

very large mutational spectrum and a variable mutation

prevalence strongly related to the criteria of selection, to

the ethnic origin of patients and to the different

techniques employed. Materials and Methods: Cancer

patients or suspected at high-risk subjects were offered

genetic counselling and  their familial risk was assessed

following the Criteria of Modena. The entire coding

region and splicing boundaries of BRCA1 and BRCA2 is

under evalutation in 67 probands with a family history of

breast/ovarian cancer on genomic DNA using Single

Strand Conformational Polymorphism (SSCP) and

automated sequencing techniques. Results: Preliminary

results of molecular analysis on BRCA1 gene show three

pathogenic mutations: a deletion of 11 bp at codon 1161,

a nonsense G>T substitution at codon 1373 and a

missense G>T substitution at codon 61. Another

alteration was a duplication of 12 bp within intron 20 of

BRCA1 (IVS20+60 dup12) detected in two patients. This

mutation has been previously associated with an

increased risk of familial breast cancer. However, the

mechanism by which this intronic mutation disrupts the

function of BRCA1 and its pathogenetic role are still

debated. Further studies will be performed to investigate

the segregation of this mutation with the disease in the

families. The remaining BRCA1 change consisted of

missense mutations at codons 1512 (Ser>Ile), 1040

(Ser>Asn) and 1275 (Ile>Val), a T deletion within

intron 8, a G>A substitution in intron 18 and numerous

polymorphisms at codon 365 (Gln>Arg), 1183

(Lys>Arg), 1038 ( Glu>Gly), 871 (Pro>Leu), 771 (null)

and 1436 (null). In two patients mutational analysis

showed a T deletion at nucleotide 18130, a junction zone

of repetitive sequences Alujb and Mer33. Further assays

will be employed to evaluate the probable role of

repetitive Alu repeats as responsible in alternative

splicing or metabolic role.  Also in these cases, family

segregation studies will be performed. Conclusion:
Preliminary results on mutational analysis allowed the

detection of pathogenetic sequence variants (detection

rate of 4.4%) and several unclassified variants. Additional

evaluation of the pathogenicity of BRCA1 sequence

variants (intronic mutations and missense sequenze

variants previously not reported) and further studies on

BRCA2 gene may expand our understanding of the

genetic basis of inherited ovarian-cancer syndrome and

help elucidate the prognostic implications of inherited

BRCA mutations. However, more innovative techniques,

as the recent multiplex ligation-dependent probe

amplification (MLPA), would be required for molecular

analysis of BRCA genes.

Partially supported by Progetto Finalizzato Ministero della

Salute, Italy, and Lega Italiana Tumori.
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LONG-TERM EVALUATION OF ADJUVANT
CHEMOTHERAPY IN PATIENTS WITH IB STAGE
NSCLC: A PHASE III PROSPECTIVE STUDY

S. Mariotti1, P. Ferroni2, E. Fossile1, G. Del Monte1, I.

Portarena1, A. Laudisi1, V. Ambrogi3, T.C. Mineo3 and

M. Roselli1

1Medical Oncology, Tor Vergata University; 2Department

of Pathology, University La Sapienza; 3Department of

Thoracic Surgery, Tor Vergata University, Rome, Italy 

Surgical resection alone is considered adequate treatment in

the early stages of non-small cell lung cancer (NSCLC), but

the long-term survival is not satisfactory and the recurrence

rate is quite high. We evaluated the effect of postoperative

chemotherapy in terms of Disease-free Survival (DFS) as well

as Overall Survival (OS) over a 10-year period of follow-up.

A separate analysis for patients who underwent minimal

resection was performed. Materials and Methods:
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Randomised, two-armed study with postoperative adjuvant

chemotherapy versus surgery alone as control group. Patient

requirements: stage IB disease (pT2N0) assessed after a

radical surgical procedure (defined as anatomical or

minimal). Chemotherapy: cisplatin (100 mg/m2 d.1) and

etoposide (120 mg/m2 d.1,2,3) for a total of six cycles. Results:
Between January 1988 and December 1994, 140 patients,

followed for a minimum period of 10 years, entered into the

study. 70 were assigned to the adjuvant chemotherapy group

and 70 to the control group. Groups were homogeneous for

conventional risk factors and no clinically significant

morbidity was associated with chemotherapy. A significant

difference in terms of OS (p=0.02) and DFS (p=0.0001)

between patients undergoing adjuvant chemotherapy vs

control group was noted. In anatomically resected patients,

adjuvant chemotherapy significantly improved both OS

(p=0.02) and DFS (p=0.003), while in minimally resected

patients adjuvant chemotherapy improved significantly only

the DFS (p=0.02). Conclusion: The results confirm that

adjuvant chemotherapy may have a real impact on long- term

survival in patients with non-small cell lung cancer at stage

IB, this effect being especially evident in those patients who

underwent anatomical resection.

This work was partially supported by a grant 60% 2002

from the Tor Vergata University and was performed under

the Research Fellowship of Tecnologie e Terapie Avanzate

in Chirurgia, Italy.
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PLASMA VEGF LEVELS IN HEPATOCARCINOMA
(HCC) PATIENTS: COMPARATIVE ANALYSIS
BETWEEN THE EXPRESSION IN THE SYSTEMIC
CIRCULATION AND TUMOR DRAINING VEIN

A. Spila1, G. Ettorre2, R. D’Alessandro1, S. Aloe1,

G.Vennarecci2, M.T. Lonardo2, R. Santoro2, F. Del

Nonno3, L. Perracchio3, L. Bellis4, C.Puoti4, G. Visco4, E.

Santoro2 and F. Guadagni1

1Laboratory of Clinical Pathology, 2Department of Surgery

and 3Laboratory of Pathology, Regina Elena Cancer

Institute; 4Unit of Hepathology, Hospital of Genzano,

Rome, Italy

The present study was designed to investigate the biological

profile of des-gamma-carboxy-prothrombin (DCP) and

Vascular Endothelial Growth Factor (VEGF) with respect

to activation of the haemostatic-coagulative system in 38

HCC patients. As control groups, 28 healthy donors and 25

liver cirrhosis patients HBV/HCV correlated, similar for age

and sex, were also evaluated. Plasma DCP, VEGF and

soluble P-selectin (sP-selectin, a marker of in vivo platelet

activation) levels were measured in plasma obtained from

either tumor draining vein or the peripheral circulation by

commercially available kits. Coagulation tests and complete

and differential blood cell counts were routinely assayed.

The results obtained showed that median systemic DCP

levels were higher in HCC patients (3.1 ng/ml) compared to

cirrhotic patients (1.4 ng/ml) and controls (0.8 ng/ml,

p<0.0001). sP-selectin levels (normalized by platelet counts)

in the peripheral blood were higher in HCC patients (0.64

fg/platelet) compared to controls (0.25 fg/platelet,

p<0.0001), but significantly lower than in liver cirrhosis

patients (1.02 fg/piastrina, p<0.001). On the contrary, no

significant differences were observed for systemic levels of

VEGF in all groups studied (Kruskal Wallis test: H=2.6,

p=0.28), even though HCC patients showed a tendency

towards higher concentrations compared with benign

patients (20.8 vs. 10.7 pg/ml, p=0.06) Analysis of these

variables in plasma from tumor draining vein or from

peripheral blood showed a complete overlap for both DCP

(3.1 vs. 3.9 ng/ml) and sP-selectin  (0.64 vs. 0.61 fg/platelet)

concentrations. Conversely, systemic VEGF levels (20.8

pg/ml) were markedly lower than those measured in samples

obtained from the tumor draining vein. (42.9 pg/ml,

Wilcoxon test: p<0.0001). A Spearman Rank correlation

analysis between systemic levels of VEGF and clinical and/or

experimental variables evaluated in this study did not show

any association, whereas plasma VEGF levels measured in

samples from tumor draining vein were significantly

associated with tumor diameter (rho=0.41, p<0.05).

Similarly, DCP levels measured in plasma from tumor

draining vein were significantly correlated to tumor size

(rho=0.62, p<0.01). These results are in agreement with the

currently accepted hypothesis of platelets scavenging of

VEGF produced and released from tumor cells. In fact, the

presence of higher VEGF levels in plasma from tumor

draining vein compared to systemic circulation, as well as

their correlation to tumor diameter, would be indicative of

VEGF production from tumor itself. Once released in the

peripheral circulation, VEGF, would be quickly captured by

circulating platelets resulting in a reduction of plasma

concentrations. This hypothesis is further confirmed by the

experimental observation that DCP and sP-selectin did not

show any change between two haematic sections.
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Studies focused on the discovery of clinically significant

biomarkers using data from high-throughput genomic

(microarray) and proteomic (SELDI/MALDI/Q-TOF-MS)

technologies still suffer from errors in study design. We

outline and compare computational validation methods

including random resampling validation, k-fold validation,

and leave-one-out validation. These techniques should be

used routinely to study the effects of competing pre-

processing methods, to compare the performance of

competing tests for identifying differentially-expressed

genes or peptides, and to compare the performance of

competing patient classification algorithms.  Researchers

should be cognizant of when they can draw generalizable

conclusions using these methods and when they cannot.

We also outline and discuss the assumptions of efficiency

analysis, and provide empirical and simulation results that

suggest that our J5 test is most efficient at identifying

differentially-expressed genes using microarray data.

Preliminary results in the diagnosis of cancer using

SELDI-TOF-MS data are reviewed and assessed with a

novel method designed to assess the statistical significance

of a classifier.  We outline a general protocol for the

systematic evaluation of laboratory workflows and

protocols for both genomic and proteomic facilities that

should be applied to evaluate alternative sample storage,

processing, labelling and hybridization protocols to

identify those protocols and platforms best suited for

clinical applications.
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Taurolidine and taurultam have been recently found to

have a direct and selective antineoplastic effect on brain

tumor cells, which is mediated by induction of

programmed cell death, and to have anti-angiogenetic

activity. The specific mechanism leading to these effects

was investigated. Malignant gliomas tend to recur in the

vast majority of cases. Recurrent gliomas may arise from

vital tumor cells present in the zone around the resection

margin. It appears promising to combine tumor resection

with local chemotherapy using an antineoplastic, but

non-toxic agent. Materials and Methods: Human glioma

cell line and ex vivo cells from glioblastomas were

incubated with taurolidine and taurultam in different

concentrations to determine the EC50. For evaluation of

the antineoplastic mechanism, phosphatidylserine

externalization, ultrastructural changes, intracellular

ATP levels, and caspase activity were determined.

Enhancement of antineoplastic activity by SMAC

peptide was investigated. Taurolidine was suspended in

fibrin sealant to produce a Taurolidine-Fibrin-Sealant-

Matrix (TFM), for the local treatment of brain tumors.

The potential of local delivery of taurolidine out of a

fibrin sealant matrix was investigated. Results and
Conclusion: Caspase inhibition could not suppress the

antineoplastic activity of taurolidine and taurultam. Use

of SMAC peptide did not enhance the antineoplastic

activity. Methyladenin suppressed the cell death caused

by taurolidine and taurultam. Electron microscopy

results, increasing phosphatidylserine externalization and

measurement of intracellular ATP levels supported the

hypothesis that taurolidine and taurultam exert

antineoplastic activity by a mixed type of autophagic and

apoptotic cell death.The fibrin sealant matrix was a

suitable carrier for the suspension of taurolidine at a

concentration that ensures the release of therapeutically

effective amounts of the drug over a period of 2 weeks

in vitro. The antineoplastic action of taurolidine is not

affected by embedding in the fibrin sealant matrix.The

described drug delivery system may be suitable for local

taurolidine treatment of brain tumors following complete

or partial resection, or of tumors that are non-resectable

because of their location.
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Angiogenesis, neovessel sprouting from pre-existing

vasculature, is tightly mediated via a myriad of endogenous

factors in a temporo-spatial manner. A pro-shift in

angiogenic balance underlies the proliferation of neovascular

tumour networks, thereby providing mechanisms for

dysfunctional growth. The kallikrein-kinin system (KKS),

postulated to be pro-angiogenic, proteolytic and mitogenic,

has been detected in various mammalian endothelia and

tumour tissues. Thus, the kinin system components may be

considered as potential angiogenic candidates. Few, if any,

studies have focussed on the role of TK in direct human

angiogenic endothelial cell-tumour interactions.

This project, therefore, presents 2D and 3D (matrigel)

challenge/conditioned-medium models whereby angiogenic

endothelial cells are presented with various, dose-regulated

neuroblastoma and HeLa cell metabolites and vice versa.  In

addition, TK and its mRNA were localised in 2D and 3D

endothelial-tumour cell co-culture models. Conditioned media

was subjected to TK ELISA.  Challenged and co-cultured cells

were immuno-probed for TK, whilst gene regulation was

determined by mRNA detection using in situ RT-PCR.

Tumour metabolites appeared to significantly

stimulate in vitro endothelial cell release of TK release,

whilst no corresponding effect was induced by

endothelial metabolites on tumour cells.  Image analysis

quantification revealed a dose-dependent, significant

reduction of immuno-reactive TK localisation within

endothelial cells, whilst gene expression remained

visually unchanged in both the 2D and 3D models.  TK

mRNA was demonstrated on differentiated endothelia

exhibiting cord-like phenotypes, as well as on peripheral

tumour cells bordering cell aggregates.  TK gene

expression was also evident in co-cultured endothelial

and tumour cells, and this appeared to be characteristic

of heterogeneous cell contact zones.

TK is known to process pro-angiogenic precursors and

thus, alterations in its synthesis, sequestration and/or

release by angiogenic endothelial cells may be controlled

by tumour-released signals.  We also postulate possible

tumour-mediated modifications to TK which may allow

multi-functional proteolytic and mitogenic activities in

angiogenesis.
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