
Abstract. Background: Fas (APO-1/CD95) is a cell surface
receptor that mediates apoptosis when it reacts with Fas
ligand (FasL) or Fas antibody. Alterations of Fas and FasL
expression have been demonstrated in various carcinomas.
Materials and Methods: We examined the alteration of Fas
and FasL expression in seventy-eight specimens of colorectal
adenoma and carcinoma by immunohistochemistry and
real-time reverse-transcriptase polymerase chain reaction
(RT-PCR). Results: Our study revealed that the expression
of Fas was reduced in colorectal adenoma and completely
lost in some 60% of colorectal carcinomas. Fas expression
was significantly down-regulated in liver metastasis
compared with corresponding primary colorectal carcinoma.
The expression of Fas significantly related to p53 status,
tumor location and apoptosis in colorectal carcinoma. Up-
regulation of FasL was not detected in colorectal adenoma,
carcinoma cells and liver metastatic cancer cells.
Conclusion: These results indicate that Fas may play an
important role, not only in development but also progression,
and that FasL is not always required for both development
and progression in colorectal carcinomas.

Apoptosis or programmed cell death selectively allows

certain cells to undergo cell death following biological

signals and plays an important role in development and

homeostasis. In malignant cells, the physiological apoptotic

pathways are often disturbed and, as a result, they acquire

uncontrolled survival. The Fas receptor (Fas)/ligand (FasL)

system is regarded as a key system in the regulation of

apoptosis in the immune system (1). Fas-mediated apoptosis

is involved in tolerance acquisition (2), T cell activation-

induced cell death (3), T cell-mediated cytotoxicity (4) and

immune response termination (5). Cross-linking of Fas with

either FasL (6) or activating antibody (7) induces apoptosis

in Fas-bearing cells. Fas is constitutively expressed in

various human organs, e.g., heart, liver, lung, colorectum

and kidney (8). Normal colonic epithelial cells are relatively

sensitive to Fas-mediated apoptosis (9).

Many solid tumor cell lines have been shown to

constitutively express low levels of Fas (10). Ligation of Fas

by specific antibody has been shown to induce apoptosis in

a variety of tumor cell lines (11, 10) and to mediate tumor

regression in vivo (11). In colorectal cancer, partial or

complete loss of Fas expression has been detected (8, 12)

and this loss is supposed to result in resistance of the tumor

cells toward T cell cytotoxicity (13).

FasL expression was first considered to be restricted to

the immune system including activated T cells (6), B cells

(14) and natural killer cells (15). However, it has been

found that cells in immunologically privileged sites, such

as the anterior chamber of the eye (16) and Sertori’s cells

of the testis (17), expressed FasL. Any activated T cell

expressing Fas that enters such a site would encounter

cells expressing FasL and receive a death signal, thereby

preventing an immune response. It has been reported that

tumor cells originated from various tissues e.g., colon (13),

skin (18), liver (19), lung (20) and esophagus (21), could

express FasL and induce apoptosis of Fas-expressing T

cells. Accordingly, it was proposed that tumor cells could

counterattack activated tumor-infiltrating lymphocytes

expressing Fas and escape from the host immune rejection

(13). Furthermore, Shiraki et al. have demonstrated that

hepatic metastatic tumors of colon cancer expressed FasL

and they suggested that FasL might also be important in

colonization in the liver through induction of apoptosis in

the surrounding Fas-expressing hepatocytes (22).

However, the various antibodies used in those reports

have been clearly shown to lack specificity (23) and recent

studies have demonstrated that human melanoma cells did
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not express FasL (24). Accordingly, it is controversial

whether the counterattack by FasL-expressing cancer cells

accounts for the mechanism of escaping from the host

immune rejection. 

Most colorectal carcinomas develop from adenomatous

polyps. These adenomas become gradually more dysplastic

over a period of several years and ultimately develop into

cancer. This adenoma-carcinoma sequence is a relatively

well-defined example of multiple steps of carcinogenesis

(25). Although it has been reported that the adenomatous

polyps in colorectum expressed FasL (26), the involvement

of the Fas/FasL system in this sequence is unclear.

Furthermore, wild-type (wt) p53, the mutation frequently

occurring in colorectal carcinomas, would be essential for

Fas expression in vitro and vivo (27, 28). The aims of this

study were to confirm the alterations of Fas/FasL in the

development and progression of colorectal carcinoma and

to re-confirm the role of the Fas/FasL system in the tumor

counterattack hypothesis.

Materials and Methods

Patients and tissue collections. Fifty-three patients (age 26-80, mean

61.1 years; 38 men, 15 women) with colorectal carcinoma

(including 28 colorectal adenocarcinomas with synchronous liver

metastasis and 2 metachronous liver metastases) and 25 patients

(age 50-78, mean 65.5 years; 22 men, 3 women) with colorectal

polyps were included in this study. All patients with colorectal

adenocarcinoma were treated with surgical resection at the first

Department of Surgery, Nara Medical Universal Hospital (Nara,

Japan) between 1995 and 2000, and colon polyps were taken by

polypectomy through a colon fiberscope. None of the patients with

colorectal adenocarcinoma had received chemo-, radio-, or

immunotherapy prior to surgery. Colorectal polyps were classified

as adenoma with mild atypia (n=6, 24%), moderate atypia (n=17,

68%), severe atypia (n=1,4%) and carcinoma in adenoma (n=1,

4%). Seventeen polyps (68%), 7 (28%) and 1 (4%) were located in

the proximal and medial part of the colon (from ceacum to

descending colon), sigmoid colon and rectum, respectively. Staging

of colorectal carcinoma was classified according to the TNM

classification of malignant tumors defined by the International

Union Against Cancer. Normal colorectal epithelial tissue samples

were collected from the site that was most distant from the tumors.

All samples were obtained with informed consent.

Cell culture. SW480, a human colon cancer cell line, was obtained

from the American Type Culture Collection (Rockville, MD, USA).

The cells were cultured in Dulbecco’s modified Eagle’s medium-

Ham’s F12 medium 1:1 (DMEM/F12) supplemented with 10%

heat-inactivated fetal bovine serum (FBS), penicillin (100units/ml)

and streptomycin sulfate (100 Ìg/ml), unless otherwise specified. All

media supplies were from Life Technologies, Inc. All cultures were

maintained at 37ÆC with 5% carbon dioxide and 100% humidity. 

Immunohistochemical staining. Detection of Fas, FasL and p53

was performed using a monoclonal antibody directed against Fas

(UB2: MBL Co., Nagoya, Japan; 10 Ìg/mL), FasL (NOK2:

Pharmingen Co., San Diego, CA, USA; 1:20 dilution) and p53

(DO-7: Dako Co., Glostrup, Denmark; 1:60 dilution),

respectively. The resected specimens were immediately snap-

frozen in liquid nitrogen and stored at -80ÆC until analyzed.

Cryosections (5-Ìm thick) were air-dried and fixed for 10 minutes

in cold acetone, and then washed in phosphate-buffered saline.

The endogenous peroxidase activity was blocked with methanol

containing 0.3% hydrogen peroxidase for 20 minutes. After

another washing, the sections were incubated for 60 minutes at

room temperature with the primary monoclonal antibody.

Immunostaining was performed by a labeled polymer method

using a Histofine Simple Stein-PO(M) kit (Nichirei Co., Tokyo,

Japan). The staining was visualized with diaminobenzidine-

tetrachloride. The sections were finally counterstained with

hematoxylin. A negative control slide was already included in

each immunostaining, in which the first antibody was replaced by

normal serum. The immunohistochemical investigation of Fas and

FasL were performed twice on each specimen, and the equivalent

results for positivity could be obtained in all cases, although the

intensity of Fas and FasL expression was slightly altered between

the two tests.

Evaluation. Staining was evaluated by two of us (M.N., K.H.).

With regard to Fas staining, normal colonic mucosa, normal liver

and T-lymphocytes strongly expressed Fas and those served as

intrinsic positive controls. We designed the following evaluation

system and divided the mode of Fas staining into 3 categories:

(i) Fas expression was regarded as normal when the entire

neoplastic population was strongly stained as well as normal

mucosa and no unreactive sub-sets were observed; (ii) Fas

expression was regarded as reduced whenever a sub-set of

unstained tumor cells was detectable and/or the antigenic density

(corresponding to the staining intensity) was reduced compared

with intrinsic positive controls; (iii) Fas expression was regarded

as lost when the tumor cell compartment was unreactive to anti-

Fas antibody throughout (Table I). FasL and p53 expression was

evaluated as positive if the stained cells were distributed in more

than 10% of the cancer cells (28).

Apoptosis. The TUNEL assay to detect the fragmented DNA in situ
was performed twice on cryosections according to the

manufacturer’s instructions (Apoptaq Plus Peroxidase kit; Intergen

Company, Purchase, NY, USA). In each examination, 1,000 to

1,500 tumor cells were counted and the apoptotic index was

calculated as the mean of the 2 counts.

Ki-67 labeling index. Because there was variation in the number

of Ki-67-positive cells among the microscopic fields, the

sections were scanned under low power to determine the areas

that were most evenly and heavily labeled. The Ki-67 labeling

index (LI) was determined by observing 1,000 nuclei in the

selected areas, then the value was used for the analysis.

Immunohistochemistry of Ki-67 LI was also performed twice,

and the mean of the two counts of each examination was

considered to represent the Ki-67 LI.

Real-time RT-PCR of Fas and FasL gene expression. To confirm

the expression of Fas and FasL, real-time RT-PCR was

performed on total RNA extracted from colorectal polyps,

colorectal cancers, corresponding liver metastases and
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noncancerous tissues of colon and liver. The total RNA was

isolated from about 20 mg of those tissues using a RNAeasy Mini

kit and Rnase-Free Dnase Set (QIAGEN Inc., Hilden, Germany)

according to the manufacturer’s instructions. Complementary

DNA (cDNA) was synthesized by extension of the (dT)12-18

primer with 4 units of Omniscript Reverse Transcriptase

(QIAGEN Inc., Hilden, Germany) in a mixture containing 1 Ìg

of total RNA according to the manufacturer’s instructions. The

primers used for amplification of Fas, FasL and ‚-actin have been

described recently (Fas: (29), FasL: (30), ‚-actin: (31)). The

absence of non-specific amplification and equality of size between

the actual PCR amplification products and the expected products,

comprising 118, 82, 101 nucleotides (each Fas, FasL and ‚-actin),

was confirmed by analyzing the PCR products by agarose gel

electrophoresis. The SYBR Green PCR Core Reagent Kit (PE

Applied Biosystems) was used for the relative quantitation of

both Fas and FasL mRNA by real-time RT-PCR. Relative

quantitation of both targets was performed using the standard-

curve method according to the manufacturer’s protocol. The

quantitation of both targets was also normalized to the level of

the endogenous control, ‚-actin, to account for variability in the

initial concentration and quality of the total RNA and in the

conversion efficiency of the reverse-transcription reaction. For

quantitation normalized to ‚-actin, standard curves were

prepared for both targets and ‚-actin using SW480, colon cancer

cell line. For each experimental sample, the amounts of both

targets and ‚-actin were determined from the standard curves,

and both target amounts were divided by the amount of ‚-actin

to obtain both normalized target values. All real-time RT-PCR

reactions were performed in duplicate using the ABI PRISM 7700

Sequence Detection System (PE Applied Biosystems). The

amplification cycles were 50ÆC for 2 minutes, 95ÆC for 10

minutes, 40 cycles at 95ÆC for 15 seconds and 60ÆC for 1 minute.

The duplicate values of the same sample were almost equivalent.

Statistical analysis. The relationships among the variables were

analyzed with the ¯2 test (Fisher exact test), Student’s t-test, Mann-

Whitney U-test and Wilcoxon matched pairs signed-rank test where

appropriate. The disease-free survival and overall survival curves

were estimated by the Kaplan-Meier method and comparisons

made by the log-rank test. The Cox proportional hazards model

was used to determined the tumor characteristics that were most

significantly correlated with survival.

Results

Fas and FasL expression. Immunohistochemical staining

with anti-Fas antibody showed that normal colon epithlium

consistently expressed Fas antigen, i.e., both goblet and

columnar epithelial cells strongly expressed Fas in  the

cytoplasm and on the basolateral surface. There was no

difference in expression density from proximal to distal

colon and from the basal parts of the crypts to the mucosal

surface, respectively (Figure 1a).

All adenomas tested in this study showed heterogeneity

and reduction of Fas expression. Almost all adenomas

contained areas of reduced Fas expression and lacked Fas

expression in many foci (Figure 1b).

Fas expression in colorectal carcinoma was remarkably

down-regulated compared with adenoma (Figure 1c). Out of

53 carcinoma, 31(58.5%) were completely devoid of Fas

expression. The remainder showed reduction of Fas (Table I).

On the other hand, normal hepatocytes intensely

expressed Fas in the cytoplasm and weakly on the surface.

Fas expression in liver metastasis was lost in 22(73.4%) out

of 30 liver metastases tested (Figure 1d). The other cases

showed reduction of Fas expression. The loss of Fas

expression in liver metastasis was more frequently

recognized than that in corresponding primary colorectal

carcinoma (Table II). There was no case with more

intensive expression of Fas in the liver metastasis compared

with the corresponding primary colorectal carcinoma.

FasL expression was not detected entirely in normal colon

mucosa, colorectal adenoma and cancer of all cases tested

(Figure 2). Many mononuclear cells infiltrating around and

into tumor expressed Fas and FasL (Figures 1 and 2).

Expression of Fas and FasL mRNA. Although real-time RT-

PCR revealed a positive expression of Fas and FasL mRNA

in 68 samples selected at random from all cases tested in

this study, the relative amounts of Fas and FasL mRNA

varied. Those of Fas mRNA in 3 noncancerous tissues of
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Table I. Fas expression in normal colorectal mucosa, colorectal adenoma,
colorectal carcinoma, normal liver and liver metastasis as determined by
immunohistochemistry.

Mode of Fas Normal Adenoma Colorectal Normal Liver

mucosa expression carcinoma liver metastasis

Normal 63 0 0 30 0

Reduced 0 25 22 0 8

Lost 0 0 31 0 22

Table II. The relationship of Fas expression between colorectal carcinoma
and corresponding liver metastasis.

Liver metastasis

Reduced Lost

Fas 8 6

Reduced

Colorectal

carcinoma

Fas 0 16

Lost

p=0.0005*

*Fisher’s exact test.
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Figure 3. Relationship between the relative amounts of mRNA and protein
expression in Fas. Relative amounts of Fas mRNA significantly differed
between the groups divided by the immunohistochemistry (Mann-Whitney
U-test). The values are expressed as mean±SD.

Figure 4. The relative amounts of Fas mRNA in colorectal adenoma and
carcinoma. The relative amounts of Fas mRNA in carcinoma are
significantly lower than those in adenoma (Mann-Whitney U-test). The
values are expressed as mean±SD.

colon and liver ranged from 3.67 to 4.76 and from 4.59 to

6.22, respectively. The median amount (the range) of Fas

mRNA in 23 regarded as reduced by immunohistochemistry

and 42 cases regarded as lost was 3.50 (1.66 to 11.7) and

2.44 (0.36 to 19.3), respectively. The results of real-time RT-

PCR were in accord with those of immunohistochemistry

(Figure 3). The relative amounts of Fas mRNA in colorectal

carcinoma (median 3.20, range 1.44-19.3) were significantly

more reduced than those in colorectal adenoma (median

7.89, range 5.51-10.7) (p=0.004) (Figure 4), which was

similar to the result of immunohistochemistry. The relative

amounts of Fas mRNA in liver metastasis (median 1.93,

range 0.36-5.56) were significantly more reduced than those

in corresponding primary colorectal carcinoma (median

3.24, range 1.45-19.38) (p=0.009) (Figure 5). 

On the other hand, the relative amounts of FasL mRNA

in 3 noncancerous tissues of colon and liver ranged from

0.45 to 0.53 and from 0.65 to 2.65, respectively. Those of

FasL mRNA in colorectal carcinoma (median 0.38, range

0.07-1.83) did not increase compared with those in

colorectal adenoma (median 1.04, range 0.44-4.11) and

normal colorectal epithelium (data not shown). No

correlation between liver metastasis (median 0.29, range

0.02-8.84) and corresponding primary colorectal carcinoma

(median 0.33, range 0.07-1.83) was recognized in the relative

amounts of FasL mRNA (p=0.87) (Figure 6). In two liver

metastases with high relative amounts of FasL mRNA,

immunohistochemistry study revealed strong infiltration of

FasL-bearing lymphocytes into the tumors.

Clinicopathological findings and protein expression. Table III

shows the relationship between Fas status and

clinicopathological features in colorectal carcinoma. The

expression of Fas significantly correlated with tumor

location (p=0.004). Actually in only 3 out of 13 right colon

cancers (Ceacum ~ Descending colon), Fas expression was

lost. On the other hand, in 14 out of 20 left colon cancers

(both Sigmoid colon and Rectum), Fas expression was lost.

The other variables did not correlate with the status of Fas

expression. Furthermore, there was no relationship

between disease-free survival rate and the status of Fas

expression (data not shown). There was no significant

relationship between Fas status and clinicopathological

features of both colorectal adenoma and liver metastasis

(data not shown).

Apoptosis, Ki67 and p53 status. The cases with reduced

expression of Fas showed a significantly higher apoptotic

index than those with loss of Fas in both colorectal

carcinoma (p=0.0019) and hepatic metastasis (p=0.026)

(Figure 7). No correlation between Fas expression and Ki67

labeling index was recognized in both colorectal carcinoma

(Table III) and hepatic metastasis (data not shown). p53-

positive cases were observed in 27 out of 53 colorectal

carcinomas. Twenty cases out of 27 cases with p53-positive

expression lost Fas expression completely and, conversely,

20 out of 31 cases with loss of Fas were p53-positive. There

was significant correlation between Fas and p53 status in

colorectal carcinoma (Table IV). 
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Figure 5. Relationship between primary colorectal carcinomas and corresponding liver metastases in the relative amounts of Fas mRNA. The relative amounts
of Fas mRNA in liver metastasis are significantly lower than those in corresponding primary colorectal carcinoma (Wilcoxon matched pairs signed-rank test).

Figure 6. Relationship between primary colorectal carcinomas and corresponding liver metastases in the relative amounts of FasL mRNA. No correlation
between liver metastasis and corresponding primary colorectal carcinoma was recognized (Wilcoxon matched pairs signed-rank test).
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Table III. Clinocopathological features of colorectal carcinoma with regard to Fas expression in colorectal carcinoma.

Factor Fas reduced Fas lost p
(n=22;41.5%) (n=31;58.5%)

Gender (male/female) 14 / 8 24 / 7 0.357†

Age  (mean ± SD) 57.8 ± 12.5 63.3 ± 10.1 0.082¨

CEA / CA19-9 (median) 23.5 ng/ml / 43.35 ng/ml 15.0 ng/ml / 18.8 ng/ml 0.860¨¨ / 0.692¨¨

(range) (1.6~1033.8) / (1.0~4116.5) (1.0~1146.0) / (1.0~572.0)

Tumor size (mean ± SD) 5.49 ± 1.79 5.04 ± 1.86 0.376¨

Location (the right colon / the left colon)* 10 / 12 3 / 28 0.004†

Differentiation degree (well/mod/poor) 6 / 16 / 0 11 / 16 / 4 0.131†

Depth of invasion (≤T2 / ≥T3) 1 / 21 5 / 26 0.381†

Lymph nodes metastasis (n- / n+) 9 / 13 14 / 15 0.381†

Distant metastasis (M0 / M1) 8 / 14 17 / 14 0.265†

Ki67 labeling index (mean ± SD) 33.43 ± 9.64 33.19 ± 11.17 0.936¨

* the right colon, ceacum ~ descending colon; the left colon, sigmoid colon and rectum

† ¯2 test or Fisher’s exact test.

¨ Student’s test.

¨¨ Mann-Whitney U-test.

Figure 7. Relationship between apoptosis and status of Fas expression. Apoptotic index in Fas-reduced cases was significantly higher than that in Fas-
lost cases in both colorectal carcinoma (a) and liver metastasis (b) (Mann-Whitney U-test). The values are expressed as mean±SD.



Discussion

This study demonstrated that Fas expression was already

reduced in colorectal adenoma and that Fas expression was

more reduced in colorectal carcinoma compared with

adenoma. Furthermore, our study revealed that loss of Fas

expression was recognized more frequently in left colon

cancer than right and that loss of Fas expression

significantly correlated with mutant p53 in colorectal

carcinoma. Generally, most colorectal carcinomas develop

from adenomatous polyps and the accumulation of multiple

gene alterations is associated with multiple steps of

carcinogenesis in colorectal carcinoma. The adenoma-

carcinoma sequence is supposed to relate to carcinogenesis

of the left colon cancer and mutation of p53 is thought to

occur at the late event of the adenoma-carcinoma sequence.

The previous reports demonstrated that wt-p53 would be

essential for Fas expression in vitro and vivo (27, 28). Taken

together, Fas might play an important role in the adenoma-

carcinoma sequence under the control of p53. However, this

study demonstrated that Fas expression was completely lost

in 11 out of 26 p53-negative cases in colorectal carcinoma.

This implies that other factors (e.g., IFN-Á and TNF-·)

apart from wt p53 may also be involved in Fas expression

(12), although wt p53 may be necessary for Fas expression.

The present study demonstrated that Fas expression was

much more down-regulated in liver metastasis than

corresponding primary colorectal carcinoma. The metastatic

mechanism is a complex series of processes including

angiogenesis, intravasation of tumor cells, transport by the

circulation, adhesive interaction with the endothelial cells

and growth as colonies inside the vessel (32). Beside these

processes of metastasis, an evasion of the host immune

surveillance may also be important for the metastasis of

cancer cells, because cancer cells are directly exposed to the

host immune surveillance when they enter the circulating

blood to be transported by the circulation. Therefore,

metastatic cancer cells entering the blood would undergo

apoptosis by lymphocytes expressing FasL when metastatic

cancer cells express Fas. This suggests that Fas may play a

role in a metastatic mechanism to evade the host immune

surveillance. However, this study showed some metastatic

cancer cells expressed Fas, although many cells lost Fas

expression. These cancer cells may acquire diverse

mechanisms to escape Fas-mediated apoptosis without

down-regulation of Fas expression (33). Indeed, Cohen et
al. have reported that death-associated protein kinase

(DAP-K) played an important role in apoptosis induced by

Fas (34). Inbal et al. have reported that hypermethylation of

DNA encoding DAP-K reduced the activities of this protein

and provided cancer cells with metastatic capacity (35).

Therefore, the hypermethylation of DAP-K might result in

resistance to Fas-mediated apoptosis in case with Fas

expression. Studies are in progress to investigate the

relationship of the expression of DAP-K, Fas and apoptosis.

Our present study did not detect FasL expression in

colorectal adenoma, carcinoma and liver metastasis except

for tumor-infiltrating lymphocytes (TILs). Furthermore,

FasL-mRNA in colon adenoma, cancer and liver

metastasis did not up-regulate compared with normal

colorectal epithelium. These results do not agree with the

previous reports that showed FasL expression in colorectal

adenomas, carcinomas and liver metastases (26, 22). The

reason for the difference may be the specificity of the

antibody for FasL. Indeed, we confirmed that a polyclonal

antibody against FasL (a rabbit polyclonal anti-human

FasL, Santa Cruz Biotechnology, Santa Cruz, CA, USA)

used in those previous reports reacted to intrahepatic bile

duct as well as cancer cells and weakly reacted to muscle

layer in colorectum and normal hepatocytes (data not

shown). Those reaction are non-specific because it is

generally believed that normal cells expressing FasL may

be limited to activated lymphocytes and cells at

immunologically privileged sites, such as the testis, eye and

brain. The other study showed that human colon cancer

cells did not induce apoptosis of Fas-expressing target cells

and that FasL-protein was not detected on the surface of

colon cancer cells (36). Furthermore, we revealed that

there was no up-regulation of FasL-mRNA in cancerous

tissues of colorectum or liver compared with its

corresponding normal tissues. These results suggest that

the counter-attack by FasL-expressing cancer cells may not

be related to colorectal carcinogenesis and a metastatic

mechanism. This study revealed both positive expression

of Fas and FasL on tumor-infiltrating lymphocytes (TILs)

in almost all cases tested. Therefore, activated TILs may

try to kill the tumor cells using FasL, but the tumor cells

reducing Fas expression may dexterously escape from

FasL-expressing TILs and survive. It is possible that TILs
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Table IV. The relationship between Fas status and p53 status in colorectal
carcinoma.

Fas

reduced lost

(n=22) (n=31)

positive 7 20

(n=27)

p53

negative 15 11

(n=26)

p=0.026*

*Fisher’s exact test.



up-regulate Fas by reactivation and undergo apoptosis in

the event of failure to kill tumor cells, because the

outcome of recurrent interaction with antigenic tumor cells

can be expected to lead to the deletion of TIL by

activation-induced cell death (37). In fact, we detected

apoptosis of TILs in this study (data no shown).

Furthermore, recent studies have shown that FasL is

expressed by T lymphocytes upon activation after tumor

cell recognition, causing them to kill themselves and each

other (24, 38). Therefore, it may not be necessary that

colorectal cancer cells express FasL in order to escape

from the host immune surveillance.

In summary, we revealed that down-regulation of Fas

expression was already recognized in colorectal adenoma

and that Fas expression was progressively reduced during

cancer progression. On the other hand, we showed that

FasL expression was not up-regulated in a series of

adenoma-carcinoma sequence and liver metastases. We

conclude that the alteration of Fas but not FasL expression

is related to the development and the progression of

colorectal carcinoma.
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