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Abstract
AIM: To investigate the relation of Fas and Fas ligand 
(FasL) protein expression with carcinogenesis and 
metastasis of gastric carcinoma. 

METHODS: Immunohistochemistry was used to detect 
Fas and FasL protein expression in 64 gastric carcinoma 
tissue samples and 20 normal gastric tissue samples. 
Relation between FasL and Fas expression, age and 
gender of gastric cancer patients, and pathological 
subtype and lymph node metastasis of gastric cancer 
was analyzed. 

RESULTS: The Fas expression level was significantly 
higher in normal gastric tissue samples than in gastric 
carcinoma tissue samples (85.0% vs  25.0%, P < 0.001), 
while the FasL expression level was significantly lower in 
normal gastric tissue samples than in gastric carcinoma 
tissue samples (30.0% vs  81.3%, P  < 0.001). The Fas 

expression level was significantly higher in invasive 
lymph nodes than in non-invasive lymph nodes (82.9% 
vs  56.5%, P  < 0.003) and in well-differentiated gastric 
carcinoma tissue samples than in poorly-differentiated 
gastric carcinoma tissue samples (50.0% vs  18.0%, P  
= 0.015). The FasL expression level was significantly 
lower in well-differentiated gastric carcinoma tissue 
samples than in poorly- differentiated gastric carcinoma 
tissue samples (42.9% vs  84.0%, P  = 0.021). The Fas 
and FasL expression levels (25.0% and 81.3%) were 
significantly different in gastric carcinoma tissue samples 
(P < 0.001), but had a non-linear correlation (P = 0.575). 

CONCLUSION: Abnormal Fas and FasL expressions in 
gastric carcinoma and lymph node tissues are involved 
in carcinogenesis and metastasis of gastric cancer.
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INTRODUCTION
Gastric carcinoma is one of  the most common malignant 
tumors in the world. Currently, no effective treatment 
modalities are available for its metastasis and recurrence. 
Fas, a cell-surface receptor, activates the apoptosis signal 
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pathway by binding to its ligand, FasL, resulting in cancer 
cell apoptosis[1,2]. It has been shown that Fas protein is 
abnormally expressed in esophageal, colon, and gallbladder 
carcinomas[3-5]. FasL is over-expressed in transformation 
and metaplasia of  esophageal carcinoma[6]. 

By investigating the role of  Fas and FasL expression 
in the carcinogenesis and metastasis of  gastric carcinoma, 
several investigators have found that Fas expression in 
gastric carcinoma is decreased[7]. Bennett et al[8] showed 
that the high FasL expression level in gastric carcinoma 
can induce apoptosis of  T lymphocytes infiltrating 
cancerous regions, suggesting that Fas and FasL induce 
apoptosis of  activated lymphocytes, allowing cancer cells 
to escape immune attack. 

However, no research is available on the clinical 
significance of  Fas and FasL in local lymph nodes. To 
explore the relation between gastric carcinoma and 
regional lymph node metastasis, Fas and FasL protein 
expressions were detected using immunohistochemistry 
method in this study.

MATERIALS AND METHODS
Materials 
Specimens were obtained from 64 cases of  gastric 
carcinoma admitted to the Department of  Pathology, 
Second Affiliated Xiangya Hospital, Central South 
University, in May 2007-May 2008. Of  these specimens, 
38 were from male patients and 26 from female patients, 
(including 3 patients at the age of  20-29 years, 6 patients 
at the age of  30-39 years, 20 patients at the age of  40-49 
years, 19 patients at the age of  50-59 years, and 16 
patients at the age of  over 60 years), 14 were from well-
differentiated adenocarcinoma patients, and 50 were 
from poorly-differentiated adenocarcinoma patients. 
Lymph node metastasis was detected in 41 cases. The 
patients did not receive radiotherapy or chemotherapy 
before operation. Twenty normal gastric tissue samples 
were also obtained from the same hospital.

Immunohistochemistry 
Specimens, fixed with 10% neutral formaldehyde 
solution and embedded in paraffin, were cut into 3-μm 
thick sections. Streptavidin-biotin complex (SABC) 
immunohistochemistry kit, primary antibodies: rabbit anti-
human Fas and FasL, second antibody: biotin goat anti-
rabbit IgG, and 3,3′-diaminobenzidine chromogenic kit 
were purchased from Wuhan Boster Company (China). 
PBS was used instead of  primary antibody as a negative 
control following its manufacturer’s instructions. 

Evaluation of score
Intensity of  staining was scored as 0: negative, 1: light 
yellow, 2: brown-yellow and 3: brown. Eight random high-
power fields were observed under optical microscope and 
4 high-power fields were recorded as the percentage of  
positive cells. Extent of  staining was scored as 0: < 5%, 
1: 5%-25%, 2: 26%-50%, 3: 51%-75% and 4: > 75%. 

The final score was determined by multiplying the scores 
of  intensity and extent of  staining, ranging 0-12. Scores 
9-12 were defined as strong staining (+++), scores 4-8 as 
moderate staining (++), scores 1-3 as weak staining (+), 
and 0 as negative staining (-)[7]. 

Statistical analysis 
Statistical analysis was performed using SPSS 15.0. The 
data were analyzed by rank-sum test and χ2 test. P < 0.05 
was considered statistically significant.

RESULTS
Expression of Fas and FasL in gastric carcinoma and 
normal gastric tissue samples
The expression level of  Fas protein was higher in 
normal gastric tissue samples than in gastric carcinoma 
tissue samples (85.0% vs 25.0%, Z = -4.780, P < 0.001). 
The FasL protein expression level was lower in normal 
gastric tissue samples than in gastric carcinoma tissue 
samples (30.0% vs 81.3%, Z = -4.115, P < 0.001) (Table 
1 and Figure 1). 

Expression of Fas and FasL in invasive and 
non-invasive lymph nodes 
The expression level of  Fas protein was higher in 
invasive lymph nodes than in non-invasive lymph nodes 
(82.9% vs 56.5%, Z = -2.954, P = 0.003). The expression 
level of  FasL protein was lower in invasive lymph nodes 
than in non-invasive lymph nodes (56.1% vs 69.6%, Z =  
-0.593, P = 0.593) (Table 2 and Figure 2).
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Table 1  Expression of Fas and FasL in gastric carcinoma and 
normal gastric tissues

 Fasa FasLb

Normal gastric
tissues

Gastric 
carcinoma

Normal gastric
tissues 

Gastric  
carcinoma

- 3 48 14 12
+ 5   6   2 10
++ 4   4   3 18
+++ 8   6   1 24

aZ = -4.780, P < 0.001; bZ= -4.115, P < 0.001.

Table 2  Expression of Fas and FasL in invasive and non-
invasive lymph nodes

aZ = -2.954, P = 0.003; bZ = -0.534, P = 0.593.

Fasa FasLb

Invasive Non-invasive Invasive Non-invasive

-   7 10 18 7
+   7   6   6 6
++   9   4   9 6
+++ 18   3   8 4



Expression of Fas and FasL in various pathological sub-
types of gastric carcinoma
The Fas expression level was higher in well-differentiated 
gastric carcinoma tissue samples than in poorly-differenti-
ated gastric carcinoma tissue samples (50.0% vs 18.0%, Z 
= -2.421, P = 0.015). The FasL expression level was lower 
in well-differentiated gastric carcinoma tissue samples than 
in poorly-differentiated gastric carcinoma tissue samples 
(42.9% vs 84.0%, Z = -2.307, P = 0.021) (Table 3).

The expression level of  Fas and FasL protein in 
gastric carcinoma tissue samples was not significantly 
different in patients at different ages with or without 
lymph node metastasis (Table 4).

Expression of Fas and FasL in gastric carcinoma tissue 
samples
The Fas and FasL expression rate was 25.0% and 
81.3%, respectively, in gastric carcinoma tissue samples 
(Z = -4.780, P < 0.001). Rank correlation test showed 
that the Fas and FasL expression in gastric carcinoma 
tissue samples had a non-linear correlation (correlation 
coefficient: -0.425, P = 0.575).

DISCUSSION
The binding of  Fas to its natural ligand, FasL, induces a 
signal transduction pathway leading to apoptosis[9]. Fas is 
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Figure 1  Expression of Fas and FasL 
in normal gastric tissues (A, C) and 
gastric carcinoma tissue (B, D) (SABC 
× 200).

A B

C D

Figure 2  Expression of Fas and FasL in 
invasive lymph nodes (A, C) and non- 
invasive lymph nodes (B, D) (SABC × 
200).

A B

C D
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a type I transmembrane protein belonging to the tumor 
necrosis factor (TNF) superfamily. Combination of  
Fas and FasL or a corresponding membrane-antibody, 
activates caspases, and is a major route to apoptosis[10].

Dysfunction of  Fas or FasL will lead to inactivation 
of  the Fas system and inhibit normal apoptosis, resulting 
in abnormal survival and proliferation of  tumor cells, 
and may promote malignancies. It has been shown that 
inhibition of  apoptosis plays a significant role in various 
stages of  tumor formation and abnormal expressions of  
Fas and FasL protein can inhibit apoptosis[1,2].

In this study, the Fas expression level was lower in 
gastric carcinoma tissue samples than in normal gastric 
mucosa tissue samples, and the positive FasL expression 
in gastric carcinoma tissue samples had a trend to 
increase, which is considered to be the general mechanism 
by which tumor cells escape the Fas-mediated host 
immune system by reducing or inhibiting Fas expression, 
suggesting that Fas-mediated cytotoxic T cells (CTL) are 
unable to identify carcinoma cells, and carcinoma cells can 
thus avoid attack by T-lymphocytes[11]. 

Fas and FasL can be simultaneously expressed in 
tumor tissues. It has been reported that the susceptibility 
to Fas-mediated cell death is not positively correlated with 
the expression of  tumor cell surface ligand FasL[12]. The 
molecular mechanism may be related to the expression of  
both FasL and decoy receptor 3 (DcR3) in gastric cancer 
cells. DcR3, a newly identified member of  the tumor 
necrosis factor receptor (TNFR) family, binds to some 
specific protein ligands and may competitively inhibit 
Fas binding to FasL, thus blocking FasL and inhibiting 
apoptosis[13].

Although activated T lymphocytes and their ligand 
FasL can combine with Fas receptors in carcinoma cells, 
they do not induce apoptosis. However, membrane 
FasL in carcinoma cells can combine with Fas receptors 
of  activated T lymphocytes, resulting in T lymphocyte 
apoptosis[14]. In this study, some invasive lymph nodes 
could over-express Fas, indicating that FasL can combine 
with over-expressed Fas receptors on T cells, resulting 
in T cell apoptosis and tumor proliferation. Since a 
high Fas expression level in lymphoid tissue signifies a 
higher susceptibility to tumor cells, the Fas/FasL system 
is involved in gastric carcinoma tumors evading the 
immune system. On the one hand, since Fas expression is 
reduced or lost in gastric carcinoma, anti-tumor immune 

cells expressing FasL are less able to clear them. On 
the other hand, gastric carcinoma cells expressing high 
FasL levels are able to attack tumor-infiltrating immune 
cells expressing high Fas levels by promoting apoptosis 
of  immune cells, thus allowing gastric cancer cells to 
escape immune attack[15]. Kume et al[16] reported that a 
large number of  lymphocytes in gastric carcinoma can 
express FasL. In our study, the Fas expression level was 
significantly higher in invasive lymph nodes than in non-
invasive lymph nodes, suggesting that lymph nodes with a 
high Fas expression level may be more susceptible to self-
apoptosis, thereby promoting lymph node metastasis.

In this study, the expression of  Fas and FasL in 
gastric carcinoma tissue samples was not correlated with 
the sex and age of  patients with or without lymph node 
metastasis, suggesting that the characteristics of  Fas and 
FasL expression may have already formed in malignant 
transformation of  gastric tumor cells[17].

In this study, the Fas and FasL expression rates 
were significantly different between well- and poorly-
differentiated gastric carcinomas, which is consistent with 
the reported findings[7]. A possible mechanism is that a 
high FasL expression level in well-differentiated gastric 
carcinoma combines with Fas in an autocrine or paracrine 
manner to promote gastric carcinoma cell apoptosis and 
reduces tumor growth, while poorly-differentiated gastric 
carcinoma can produce soluble Fas (sFas), which competes 
with tumor cell membrane Fas receptor for FasL, leading 
to the inhibition of  cancer cell apoptosis[18]. Meanwhile, 
sFas released from cancer cells plays an important role in 
the immunosuppressive effect. An elevated sFas level in 
hepatocellular carcinoma patients is negatively correlated 
with humoral (IgA, IgG) and cellular immune function 
parameters (e.g. lymphocyte transformation rate, natural 
and lymphokine-activated killer cell killing rate). Tumor 
cells produce sFas and combine with FasL expressed 
by T lymphocytes, a mechanism to evade immune 
attack[19], indicating that sFas may play an important role 
in carcinogenesis and cancer progression. However, how 
sFas generates and regulates such a mechanism is unclear, 
and needs to be further investigated. 
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Table 3  Expression of Fas and FasL in well- and poorly-
differentiated gastric carcinoma tissues

Differentiated  Fasa FasLb

Well Poorly Well Poorly

- 7 41 8   8
+ 3   4 2 21
++ 3   3 3   9
+++ 1   2 1 12

aZ = -2.421, P = 0.015; bZ = -2.307, P = 0.021.

Table 4  Expression of Fas and FasL in patients with or without 
lymph node metastasis of gastric carcinoma

Item (cases) Fas P
value

FasL     P
value

Positive Negative Positive Negative

Sex
Male (38) 11 27 c2 = 0.777 29   9 c2 = 0.086
Female (26)   5 21 0.378 19   7 0.769

Age (yr)
< 40 (9)   3   6   6   3
40-49 (20)   5 15 18   2
50-59 (19)   6 13 c2 = 2.105 15   4 c2 = 5.891
> 60 (16)   2 14 0.551 9   7 0.117

Lymph node 
metastasis

Yes (41) 10 31 c2 = 0.023 29 12 c2 = 1.109
No  (23)   6 17 0.880 19   4 0.292
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In conclusion, abnormal expression of  Fas and FasL 
is involved in carcinogenesis and metastasis of  gastric 
carcinoma by escaping T lymphocyte attack and inducing 
lymphocyte apoptosis.

COMMENTS
Background
Gastric carcinoma is one of the most common malignant tumors in the world. 
Fas, a cell-surface receptor, activates the apoptosis signal pathway by binding 
to its ligand FasL, resulting in cancer cell apoptosis. Abnormal expressions of 
Fas and FasL are associated with carcinogenesis.
Research frontiers
A high FasL expression level in gastric carcinoma can induce apoptosis of T 
lymphocytes infiltrating the tumor. However, no current research is available 
on the clinical significance of Fas and FasL protein expression in local lymph 
nodes. In this study, the authors showed that a high Fas expression level in 
lymphoid tissue might indicate a greater susceptibility to tumor cell invasion.
Innovations and breakthroughs
Binding of Fas to its natural ligand, FasL, induces the signal transduction 
pathway leading to apoptosis. This is the first study to report that Fas-mediated 
cell death susceptibility and expression of the tumor cell surface ligand FasL 
are not positively correlated. Furthermore, in the study, lymph nodes with a 
high Fas expression may be more susceptible to self-apoptosis, thus promoting 
lymph node metastasis.
Applications
By exploring the relation between the expressions of Fas and FasL in gastric 
carcinoma and lymph node tissues with regional lymph node metastasis, this 
study may convey a strategy for therapeutic intervention in gastric carcinoma 
patients. 
Peer review
It is a well written paper. The authors investigated the expression of Fas and 
FasL in gastric cancer, which helps to understand the pathogenesis of gastric 
cancer. The experimental procedure is quite well performed. 
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