
Abstract. Background: Lymphangiogenesis, an essential
process in the metastasis of malignant tumors, has not been
thoroughly studied. The possibility of using it to define subsets
of patients with different prognosis in cancer could be of vital
clinical importance. Materials and Methods: Fifty patients (5
women, 45 men; mean age, 64.47 years) with SCLC were
retrospectively studied. Tumor specimens were stained for
CD105, and intratumoral lymphatic microvessel density
(ILMVD) and lymphatic invasion were determined. Results:
Twenty-five patients were diagnosed with limited and 25 with
extensive SCLC. All patients received chemotherapy and
32.7% radiation therapy. A direct association between ILMVD
(CD105 expression) and lymphatic invasion was observed
(p<0.046). CD105 expression was significantly associated with
the stage of the disease (p=0.004) and the presence of
metastasis (p=0.05). Conclusion: CD105 expression and
lymphatic invasion correlated significantly with the clinical
parameters and patient outcome, therefore, constituting an
important prognostic role in SCLC. 

Lung cancer is the most common cause of cancer death in
the United States exceeding deaths from colon, breast and
prostate cancer together and being responsible for
approximately 563,100 deaths in 1999 (1). The estimated
number of new cases and deaths from both non-small cell
(NSCLC) and small cell lung carcinomas (SCLC) in the US
in 2006 was 174,470 and 162,460, respectively (2). 

Recent studies have demonstrated that tumor angiogenesis
plays a pivotal role in tumor growth, maintenance and
metastatic potential in lung, colorectal and breast, as well as

head and neck squamous cell carcinomas (3-8). However, the
relevance of tumor lymphangiogenesis (the growth and
production of new lymphatic vessels) to tumor spread and its
importance in the overall prognostic context of lung
neoplasms has not been thoroughly studied.

CD105 (endoglin) is expressed on the cell surface as a
180 kDa homodimeric transmembrane protein that can bind
transforming growth factor-‚1 and transforming growth
factor-‚3 (9-11). Studies performed in different laboratories
using various antibodies to CD105 have revealed CD105 up-
regulation in a wide range of tumour endothelia including
that within colon, breast, prostate and lung, as well as head
and neck cancer compared to that in normal tissues, thus
suggesting the possible involvement of CD105 in tumour
angiogenesis (12-15). 

The present study aims to evaluate the prognostic impact
of lymphangiogenesis in SCLCs. Therefore, we assessed the
monoclonal antibody anti-CD105 (mAb) expression by
means of calculating the intratumoral lymphatic microvessel
density (ILMVD-CD105) and lymphatic invasion in SCLCs
and testing them for association with the clinical evolution
of the disease. 

Materials and Methods

A retrospective study was undertaken of 50 consecutive small cell
lung carcinomas investigated in the Department of Pathology of the
Ioannina University Medical School, Greece, during the period
2003-2005. The surgical specimens consisted of bioptic material and
one lobectomy. A representative formalin-fixed embedded block of
tumor tissue was selected from each case on the basis of containing
viable tumor and surrounding non-neoplastic lung parenchyma,
avoiding areas with necrosis. Regarding all these patients, the
inpatient medical records were reviewed at the Pneumonology Clinic
of the University. Follow-up of the clinical course following the
diagnosis was performed on an outpatient medical record basis and
by telephone inquiries. Staging was established according to the
American Joint Committee on Cancer standards (AJCC 2002) (16,
17) and grading was performed according to the World Health
Organization (WHO) criteria (18). 
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Immunohistochemistry. Immunostaining was performed on formalin-
fixed, paraffin-embedded tissue sections by means of EnVision
System (DAKO, Glostrup, Denmark) as formerly mentioned.
Consecutive 2-Ìm-thick sections were re-cut from each study block
and used for the immunohistochemical study. Briefly, sections were
deparrafinized and rehydrated in distilled water. Then they were
placed in citrate buffer (pH=6) and underwent microwave
treatment at 300 W twice (15 minutes each time) (antigen retrieval).
Afterwards, they remained in room temperature for 15 minutes.
Endogenous peroxidase was blocked by incubation in 3% hydrogen
peroxide in absolute methanol for 30 minutes at room temperature.
Washing with distilled water preceded a 10-minute wash with Tris-
buffered saline (TBS) (DAKO). The primary antibody used was
CD105 (1:30 dilution) (DBS, California, USA) at room temperature
for 24 hours. The optimal dilutions were defined on the basis of a
titration experiment. After washing with TBS for 10 minutes, the
application of the secondary monoclonal antibody against CD105
protein was performed for 30 minutes (Envision Kit, DAKO).
Washing with TBS for 10 minutes and DAB application (Envision
Kit, DAKO) for 2-3 minutes with simultaneous microscopical
control followed. Finally, counterstaining with hematoxylin 10% was
performed and the slides were rinsed in running tap water,
dehydrated, mounted and coverslipped.

Assessment of CD105 expression. Two experienced pathologists
examined the slides without any knowledge related to the
clinicopathological data. Examination was simultaneously performed
by means of a double-headed light microscope. Both pathologists
had to reach a consensus on what constituted a single lymphatic
vessel prior to its inclusion in the count. The three most vascular
areas (hot spots) within a section were selected for quantification of
lymphangiogenesis (Olympus BX-51 microscope at x40
magnification) and lymphatic vessels labeled with the anti-CD105
mAb were counted under light microscopy at x200 magnification.
The average counts were recorded as the CD105-ILMVD. The score
was defined as follows: ≤25, low expression of lymphangiogenesis,
>25, high expression. There was more than 95% agreement between
the two investigators regarding the CD105 evaluation. Lymphatic
invasion was additionally assessed by identification of neoplastic
emboli within the tumor cells stained by CD105. 

Statistical analysis. All statistical manipulations were performed
using the SPSS 13.0 for Windows system (Statistical Package for
Social Science) (SPSS, Inc., Chicago, IL, USA).

The Chi-square (¯2) test and Fisher's two tailed exact test were
applied to assess the association between categorical variables.
Student's t-test was used to compare continuous variables in
subgroups when the former followed a normal distribution. Survival
function and recurrences were calculated from the time of
histopathological diagnosis to the last date of follow up by means
of the Kaplan-Meier estimate. The log-rank test was applied to
compare survival functions. A p-value less than 0.05 was considered
statistically significant. 

Results

The group of patients studied comprised 45 (90%) men and
5 (10%) women having a mean age of 64.47 years (range 48-
80 years). According to AJCC standards (16), 25 (50%)
patients were staged with limited SCLC and 25 (50%)
patients with extensive SCLC. All patients received
chemotherapy, while 30% (15/50) underwent radiotherapy
and 4% (2/50) surgery, mainly for diagnosis. 

High expression of CD105 (CD105-ILMVD>25)
(Figure 1) was detected in 37/50 (74%) specimens and low
CD105 expression (ILMVD≤25) was detected in 13/50
(26%) (Figure 2). Significant association was found
between CD105 expression and the stage of the disease
(¯2=8.4; df=1; p=0.004). In this context, 62.2% (23/37) of
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Table II. CD105 expression is strongly related to the presence of metastasis
(p=0.05; Fisher's two-tailed exact test). 

Metastasis Total

Absent Present

CD105 High expression No. of specimens 6 31 37
% 16.2% 83.8% 100.0%

Low expression No. of specimens 6 7 13
% 46.2% 53.8% 100.0%

Total No. of specimens 12 38 50
% 24.0% 76.0% 100.0%

Table III. Association between lymphatic invasion and metastasis was not
assessed as being statistically significant (¯2=0.26, p=0.6, Chi-square test).

Metastasis Total

Absent Present

Lymphatic Absent No. of specimens 10 29 39
invasion % 25.6% 74.4% 100.0%

Present No. of specimens 2 9 11
% 18.2% 81.8% 100.0%

Total No. of specimens 12 38 50
% 24.0% 76.0% 100.0%

Table I. Significant statistical association between CD105 expression and
stage of the disease (p=0.004; Fisher's two-tailed exact test).

Stage Total

Extensive Limited

CD105 High expression No. of specimens 23 14 37
% 62.2% 37.8% 100.0%

Low expression No. of specimens 2 11 13
% 15.4% 84.6% 100.0%

Total No. of specimens 25 25 50
% 50.0% 50.0% 100.0%



patients presenting high CD105 expression were clinically
classified as extensive stage SCLC (Table I). CD105
expression in SCLC was directly correlated with the
presence of lymphatic invasion. Eleven of 37 SCLC
specimens presenting high CD105 expression exhibited
simultaneously lymphatic invasion whereas no specimen
with low CD105 expression presented lymphatic invasion
(p=0.046; Fisher's two-tailed exact test). CD105 expression
and the presence of metastasis displayed a borderline
statistically important association (p=0.05; Fisher's two-
tailed exact test) according to which 83.3% of patients
having a high CD105-ILMVD (>25) presented with
metastases in target organs (liver, adrenals, brain and
bones) (Table II).

No significant correlation was assessed between CD105
expression and survival (log-rank=0, 12; p=0.72). Mean
survival for high ILMVD patients was 3.16±0. 6 months
(average±typical error) whereas for those having low
ILMVD was lower (2.69±0.93 months) (Figure 3). 

CD105 expression and demographic data in terms of
gender and age were devoid of any significant association
between them (p=0.3, Fisher's two-tailed exact test and
t=1.7, p=0.1, respectively). Likewise, there was no
significant association between the lymphatic invasion and
patients' sex (p=1, Fisher's two-tailed exact test) whilst
patients presenting lymphatic invasion were older (mean
age 67.9±1.77 years) than those without (mean age
63.3±1.28 years).

Lymphatic invasion and stage of the disease, as well as the
presence of metastases, were also associated although not to
a significant degree (¯2=0.18, p=0.73 and ¯2=0.26, p=0.6,
respectively) (Table III). Lymphatic invasion and survival
were also not significantly correlated (log-rank=0.06, p=0.8)
(Figure 4). 

Hardavella et al: CD105 expression in SCLC

345

Figure 1. Immunohistochemical staining with DAB (original
magnification x10). SCLC presenting with high CD105 expression
(CD105-ILMVD>25).

Figure 2. SCLC presenting with low CD105 expression (CD105-
ILMVD≤25) (original magnification x40). 

Figure 3. Kaplan-Meier survival curve for SCLC patients presenting high
and low ILMVD.

Figure 4. Comparison of survival in SCLC patients presenting lymphatic
invasion and those without by means of Kaplan-Meier survival curve.



Discussion

Angiogenesis comprises an essential process in the
progression of malignant tumours and is associated with
patient outcome in several malignancies. Metastasis of
malignant tumours to regional lymph nodes is one of the
early signs of cancer spread in patients and is associated
with high mortality rates. In certain types of cancer, such as
breast cancer, lymphatic metastasis is one of the
predominant routes of cancer spread (19, 20). There have
been a number of studies evaluating the prognostic
significance of microvessel density in several neoplasms and
demonstrating the superiority of CD105 (Endoglin)
expression to other neoangiogenetic factors. Dales et al.
reported that CD105 expression is of a prognostic
significance in paraffin sections of breast carcinomas in
terms of overall survival (p<0.01), whereas CD31 on
paraffin sections did not equally correlate with patients'
overall survival (21, 22). 

Interestingly, Mineo et al. reported the significance of
CD105, CD34 and VEGF expression in neoangiogenesis in
NSCLCs (stage IB-IIa) and their correlation with poor
survival rate, but CD105 was not finally selected by the
statistical model and was excluded at the multivariate
analysis (23). This finding contrasts with the results of
Tanaka et al., who found that CD105 expression was the
best marker and significant prognosticator of disease- free
survival (24) in NSCLC. A possible explanation for this
apparent contradiction would be the stricter relation of
CD34 and tumour vessel invasion to the metastatic process
than neoangiogenesis itself. 

In colorectal cancer, CD105 expression was related with
stage and overall poor prognosis (25, 26) and prostate
cancer seems to follow the same pattern (27). On the
contrary, CD105 did not provide significant prognostic
information in hepatic neoplasms (28).

The purpose of our study was to assess CD105 expression
and lymphatic invasion in SCLC and to evaluate their
prognostic impact on patient outcome. To the best of our
knowledge, this is the first study dealing with the expression
of lymphangiogenesis and its importance in clinical practice
in SCLC.

Our results suggested a statistically significant association
between ILMVD and the stage of the disease in SCLCs as
well as with the presence of metastasis in the most
commonly affected target organs (liver, adrenals, brain,
bones). There was a direct association between ILMVD
(CD105 expression) and lymphatic invasion. Patients
exhibiting increased ILMVD presented significantly more
neoplasmatic emboli within the CD105-labeled tumor cells
(lymphatic invasion) than those exhibiting low ILMVD.
These findings ascertain the association of lymph-
angiogenesis with tumor spread in SCLC. 

ILMVD, lymphatic invasion and survival were not
statistically correlated to a significant degree. The present
observation could be attributed to the use of chemotherapy
and radiation according to the individuality of each clinical
case and not on a general basis, thus constituting a fact not
being thoroughly examined in the present study as it does
not comprise part of its aims. 

The present study demonstrated the validity of CD105 as
a marker of lymphangiogenesis in SCLC. Nevertheless, its
direct implication in lymphangiogenesis is still vague;
present studies focus on the discovery of intracellular
molecules interacting with endoglin (CD105) (15). 

The results of the current study suggest that CD105
expression (by means of ILMVD calculation) and
lymphatic invasion are capable of constituting a significant
prognostic role in the overall aspect of SCLC prognosis by
being associated with the clinical parameters and patient
outcome. Our observations regarding the prognostic
significance of endoglin should be confirmed in larger
series of SCLCs from the same anatomic location and
patients should be subjected to the same treatment
modalities before the incorporation of the determination
of CD105 into clinical practice.

Acknowledgements

The authors thank Mrs A. Christodoulou and Mr M. Alexiou for
their technical assistance.

References

1 Plate K: From angiogenesis to lymphangiogenesis. Nature
Medicine 7(2): 151-152, 2001.

2 American Cancer Society. Cancer Facts and Figures 2006.
Atlanta: American Cancer Society; 2006.

3 Stefanou D, Batistatou A, Arkoumani E, Ntzani E and Agnantis
NJ: Expression of vascular endothelial growth factor (VEGF)
and association with microvessel density in small cell and non-
small cell lung carcinomas. Histol Histopathol 19: 37-42, 2004.

4 Stefanou D, Goussia AC, Arkoumani E and Agnantis NJ:
Expression of vascular endothelial growth factor and the
adhesion molecule E-cadherin in non-small cell lung cancer.
Anticancer Res 23(6C): 4715-4720, 2003. 

5 Baillie R, Carlile J, Pendleton N and Schor AM: Prognostic
value of vascularity and vascular endothelial growth factor
expression in non small cell lung cancer. J Clin Pathol 54: 116-
120, 2001.

6 Georgiou L, Minopoulos G, Lirantzopoulos N, Fiska-
Demetriou A, Maltezos E and Sivridis E: Angiogenesis and p53
at the invading tumor edge: prognostic markers for colorectal
cancer beyond stage. J Surg Res 131(1): 118-123, 2006. 

7 Meunier-Carpentier S, Dales JP, Djemli A, Garcia S, Bonnier
P, Andrac-Meyer L, Lavaut MN, Allasia C and Charpin C:
Comparison of the prognosis indication of VEGFR-1 and
VEGFR-2 and Tie2 receptor expression in breast carcinoma.
Int J Oncology 26: 977-984, 2005. 

ANTICANCER RESEARCH 28: 343-348 (2008)

346



8 Kyzas PA, Stefanou D, Batistatou A and Agnantis NJ: Prognostic
significance of VEGF immunohistochemical expression and
tumor angiogenesis in head and neck squamous cell carcinoma. J
Cancer Res Clin Oncol 131(9): 624-630, 2005.

9 Kumar P, Wang JM and Bernabeu C: CD 105 and angiogenesis.
J Pathol 178: 363-366, 1996. 

10 Quackenbush EJ and Letarte M: Identification of several cell
surface proteins of non-T, non-B acute lymphoblastic
leukaemia by using monoclonal antibodies. J Immunol 141:
1925-1933, 1985.

11 Gougos A and Letarte M: Biochemical characterization of the
44G4 antigen from the HOON pre-B leukemic cell line. J
Immunol 141: 1934-1940, 1988.

12 Burrows FJ, Derbyshire EJ, Tazzari PL, Amlot P, Gazdar AF,
King SW, Letarte M, Vitetta ES and Thorpe PE: Up-regulation
of endoglin on vascular endothelial cells in human solid
tumours: implications for diagnosis and therapy. Clin Cancer
Res 1: 1623-1634, 1995.

13 Wang JM, Kumar S, Pye D, van Agthoven AJ, Krupinski J and
Hunter RD: A monoclonal antibody detects heterogeneity in
vascular endothelium of tumours and normal tissues. Int. J.
Cancer 54: 363-370, 1993.

14 Kumar S, Ghellal A, Li C, Byrne G, Haboubi N, Wang JM and
Bundred N: Breast carcinoma: vascular density determined
usind CD105 antibody correlates with tumour prognosis.
Cancer Res 59: 856-861, 1999.

15 Kyzas PA, Agnantis NJ and Stefanou D: Endoglin (CD105) as
a prognostic factor in head and neck squamous cell carcinoma.
Virchows Arch 448(6): 768-775, 2006.

16 Greene LF, Page DL, Fleming ID et al: AJCC Cancer Staging
Handbook. Springer, 6th Edition, pp. 191-203, 2002.

17 Mountain CF: Revisions in the International System for Staging
Lung Cancer. Chest 111(6): 1710-1717, 1997.

18 Brambilla E, Travis WD, Colby TV et al: The new World
Health Organization classification of lung tumours. Eur Respir
J 18: 1059-1068, 2001.

19 Kuroda H, Sakamoto G, Ohnisi K and Itoyama S: Clinical and
pathologic features of invasive micropapillary carcinoma. Breast
Cancer 11: 169-174, 2004.

20 Porter GJ: Patterns of metastatic breast carcinoma: influence
of tumour histological grade. Clin Pathol 59: 1094-1098, 2004.

21 Dales JP, Garcia S, Carpentier S, Djemli A, Andrac L, Lavaut
MN, Allasia C and Bonnier P: Tumour nenoangiogenesis by
CD31 and CD105 expression evaluation in breast carcinoma
tissue microarrays. Clin Cancer Res 10(17): 5815-5819, 2004.

22 Dales JP, Garcia S, Andrac L, Carpentier S, Ramuz O, Lavaut
MN, Allasia C, Bonnier P and Charpin C: Prognostic
significance of angiogenesis evaluated by CD105 expression
compared to CD31 in 905 breast carcinomas: correlation with
long-term patient outcome. Int J Oncol 24(5): 1197-1204, 2004. 

23 Mineo TC, Ambrogi V, Baldi A, Rabitti C, Bollero P, Vincenzi
B and Tonini G: Prognostic impact of VEGF, CD31, CD34 and
CD105 expression and tumour vessel invasion after radical
surgery for IB-IIA non small cell lung cancer. J Clin Path 57:
591-597, 2004

24 Tanaka F, Otake Y, Yanagihara K, Kawano Y, Miyahara R, Li
M, Yamada T, Hanaoka N, Inui K and Wada H: Evaluation of
angiogenesis in non-small cell lung cancer. Comparison
between anti-CD34 and anti-CD105 antibody. Clin Cancer Res
7: 3410-3415, 2001.

25 Yu JX, Zhang XT, Liao YQ, Zhang QY Chen H, Lin M and
Kumar S: Relationship between expression of CD105 and
growth factors in malignant tumors of gastrointestinal tract and
its significance. World J Gastroenterol 9(12): 2866-2869, 2003.

26 Li C, Gardy R, Seon BK, Duff SE, Abdalla S, Renehan A,
O'Dwyer ST, Haboubi N and Kumar S: Both high intratumoral
microvessel density determined using CD105 antibody and
elevated plasma levels of CD105 in colorectal cancer patients
correlate with poor prognosis. Br J Cancer 88(9): 1424-1431, 2003. 

27 Wikstrom P, Lissbrant IF, Stattin P, Egevad L and Bergh A:
Endoglin (CD105) is expressed on immature blood vessels and
is a marker for survival in prostate cancer. Prostate 51(4): 268-
275, 2002.

28 Ho JW, Poon RT, Sun CK, Xue WC and Fan ST: Clinico-
pathological and prognostic implications of endoglin (CD105)
expression in hepatocellular carcinoma and its adjacent non-
tumorous liver. World J Gastroenterol 11(2): 176-181, 2005.

Received July 13, 2007
Revised November 2, 2007

Accepted November 26, 2007

Hardavella et al: CD105 expression in SCLC

347



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 793.701]
>> setpagedevice


