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窑Basic Research窑 

Esptein­Barr virus (EBV) belongs to 酌 subfamily of herpes 
virus and EBV is the first known oncogenic virus. After 40 years 
of investigation, it has domstrated that EBV is closely related to 
the development of a variety of malignant tumors [1] . Since EBV 
was firstly found in gastric carcinoma cells in 1990, the 
relationship between EBV and gastric carcinoma has became a 
research hotspot [2] . As known currently, EBV­associated gastric 
carcinoma (EBVaGC) accounts for 7%  ­10% of all gastric 
carcinomas, and about 90 000 new cases were found yearly. 
EBVaGC develops from the proliferation of a single EBV­infected 
cell, indicating that EBV plays an important role in EBV positive 
gastric carcinoma development and progression, but the 
mechanism is unknown yet [3] . 

Cell apoptosis is a genetically controlled initiative cell death. 
The imbalance between cell apoptosis and cell proliferation is the 
main reason for tumor development and progression. Fas/FasL is 
an important cell apoptosis signal pathway, which mediates cell 
apoptosis by interactions, also plays roles in immune 
surveillance. Tumor­infiltrating lymphocyte (TIL) is a key effector 
of anti­tumor immunity. Tumor cells can induce TIL production 
and escape from the immune damage. FasL of tumor cells 
shields the Fas­mediated cytotoxicity to tumor cells through Fas 
耶tumor counterattack爷 mechanism. 

In this study, we used immunohistochemisty and 
TdT­mediated dUTP­biotin nick end labeling (TUNEL) to detect 
Fas/FasL expression, TIL, and cell apoptosis in 49 specimens of 
EBVaGC and 20 specimens of EBV­negative gastric carcinoma 
(EBVnGC), and explored the possible pathogenesis of EBVaGC. 

A total of 49 cases which pathologically diagnosed as gastric 
adenocarcinoma and confirmed by EBV­encoded small RNA 
(EBER) in situ hybridization as EBVaGC were collected from the 
Third Affiliated Hospital of Sun Yat­sen University, the Second 
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Affiliated Hospital of Sun Yat­sen University and the First Hospital 
of Guangzhou between January 1, 2000 and December 31, 2006. 
These patients included 41 men and 8 women, with a median 
age of 53. Twenty cases of EBVnGC diagnosed by in situ 
hybridization were collected simultaneously. These patients 
included 15 men and 5 women, with a median age of 57.5. 
Twelve cases of normal gastric mucosa (excluding atrophy, 
intestinal metaplasia, and atypical hyperplasia, and only 
contained mild chronic inflammatory cell infiltration in lamina 
propria) were selected as control. 

Anti­CD95/Fas polyclonal antibody (40022Ra) was 
purchased from Fuzhou Maixin Biotechnology Development Co., 
Ltd. Mouse anti­human FasL monoclonal antibody (M­0245) was 
purchased from Shanghai Changdao Biotechnology Co., Ltd. 
Mouse anti­human CD45RO monoclonal antibody (M0701) was 
purchase from Dako Co. TUNEL kit (QIA33) was from 
Calbiochem Co. 

EnVision two­step method was used for 
immunohistochemistry. According to instructions, the paraffin 
sections were dewaxed, hydrated and immersed in 0.01 mol/L 
citrate solution (pH=6.0), and incubated in microwave for antigen 
retrieval for 10 min. First antibody was replaced by PBS for 
negative control. The sections of liver cancer tissue, testis tissue 
and tonsil were served as positive controls for Fas, FasL and 
CD45RO, respectively. 

Apoptotic cells were detected by in 
situ TUNEL method according to instructions. 

The cytoplasm and membrane of Fas­ and FasL­positive cells 
were stained in brown. Fas and FasL staining was scored 
according to the proportion of positive cells: 耶­爷 stood for a 
proportion of less than 25%; 耶+爷 stood for 26%­50%; 耶++爷 stood 
for 51%­75%; 耶+++爷 stood for 76%­100%. 

CD45RO was expressed in cytoplasm and on membrane in 
brown. According to the expression scope and intensity of 
CD45RO in TIL (lymphocytes in interstitial and around tumor 
nests), TIL infiltration was graded as mild, moderate and severe 
according to the Sydney visual analog scale system. [4] 

Positive cells showed dense distribution of dark brown yellow 
granules in cell nucleus. 1000 cells were randomly selected and 

observed under no less than five high­power microscope fields. 
Number of cells and positive cells were calculated. Apoptosis 
index = number of positive cells/number of total cells 伊 100% . 
Cell apoptosis index was divided into high and low groups by 
average bound. 

Measurements were displayed by x 依 s.  test was used for 
comparison of two samples. Classification information was stood 
by n (%). 字  2  test was used. Spearman rank correlation analysis 
was used for correlation analysis. Differences between ranked 
samples were compared by Mann Whitey U test. 琢  =0.05 was 
served as standard and all calculation was completed by 
SPSS13.0. 

The positive rates of Fas were 91.7% in 12 cases of normal 
gastric mucosa and 76.8% in 69 cases of gastric carcinoma. The 
expression intensity of the former was mainly '+++' and the later 
was 耶+爷 to 耶++爷. The positive rates of FasL were 16.7% in 
normal gastric mucosa and 58% in gastric carcinoma 
respectively. The expression of Fas and FasL in gastric 
carcinoma had significant differences comparing to normal gastric 
mucosa (  < 0.05). 

The positive rates of Fas were 71.4% and 90.0% in EBVaGC 
and EBVnGC tissues respectively and there were no significant 
differences between two groups (Table 1). However, the former 
was mainly 耶+爷 and the latter was 耶++爷 (Figure 1). The positive 
rates of FasL were 63.2% and 45% in EBVaGC and EBVnGC 
tissues respectively (Figure 2). The distribution of TIL was 
unequal, the number of TIL was significantly larger in tumor 
margin and normal tissues, while fewer in tumor tissues and 
scattered. The number of TIL was higher in EBVaGC than in 
EBVnGC (  = 0.005), as shown in Figure 3. The AI of EBVaGC 
(0.47 依 0.36) % was significantly lower than that in EBVnGC 
(1.04 依 1.13) %, the differences had statistical significance (  = 
0.002) as shown in Figure 4. 
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AI(%) Patient No. Group

The frequency of FasL expression was significantly higher in 

diffuse type EBVaGC than in intestinal type EBVaGC, significant 
difference was shown (  = 0.015), while no obviously statistical 
significance was shown comparing with other clinically 

TIL, tumor鄄  infiltrating lymphocytes; AI, apoptosis index; EBVaGC, EBV鄄  associated gastric carcinoma; EBVnGC, EBV鄄  negative gastric carcinoma. All values of AI are presented as mean 
依 SD. 
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pathological characteristics. Fas, CD45RO and AI were not 
related to clinically pathological characteristics. 

Apoptotic lymphocytes were scattered distribution in tumor 
stroma and the volume was smaller than tumor cells. AI values of 

TIL in EBVaGC and EBVnGC were 1.89 依 1.20 and1.24 依 1.09 
respectively, and significant differences was shown (  = 0.036). 
However, the expression lever of Fas and FasL in TIL of 
EBVaGC and EBVnGC were not statistically significant (  > 0.05) 
(Table 3). 
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a P = 0.015, vs. intestinal type. 

Figure 1 Fas expression in EBVaGC and EBVnGC 
tissues (EnVision 伊  400) 
Fas is lowly expressed in EBVaGC tissues (A), while highly expressed in 
EBVnGC tissues (B). 

Figure 2 FasL expression in EBVaGC and EBVnGC 
tissues (EnVision 伊  400) 
FasL is lowly expressed in EBVnGC tissues (A), while highly expressed in 
EBVaGC tissues (B). 

Figure 3 Tumor鄄  infiltrating lymphocytes (TIL) in 
EBVaGC and EBVnGC tissues (Envision 伊  200) 
A lot of TIL can be seen in EBVaGC tissues (A), but only a few in EBVnGC 
tissues (B). 

Figure 源  Apoptotic tumor cells and TIL in EBVaGC and 
EBVnGC tissues detected by TUNEL ( 伊  400) 
A, In EBVaGC tissues, the apoptosis index (AI) of tumor cells is low, while that 
of TIL is high. B, in EBVnGC tissues, the AI of tumer cells in high, while that of 
TIL is low. 

TIL (patient No.) AI (%) 
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9 

AI(豫) 
0.239 依 0.089 
0.303 依 0.144 
0.972 依 0.783 
1.364 依 0.328 

r = 0.237, P = 0.028. 

As shown in Spearman analysis, AI of EBVaGC cells was not 
related to Fas expression (  > 0.05). AI of TIL in EBVaGC was 
related to FasL expression in tumor cells ( =0.237,  =0.0284) 
(Table 3). 

Fas belongs to tumor necrosis factor/nerve growth factor 
receptor family and distributes widely in T and B lymphocytes, 
EBV transformed lymphocytes, some epithelial cells and tumor 
cells. [5]  FasL is the natural legend of Fas, and the interaction of 
Fas and FasL is the main way to induce cell apoptosis. Fas bond 
with FasL, and transfered the signal to cytoplasm and leaded to 
the  activation of Fas death domain, thus mediating the cell 
apoptosis  in Fas expressed cells.  [6]  In tumor cells, through 
counteracting Fas mediated cell apoptosis and fighting back 
immune cells to  cause T cell apoptosis were one of the most 
important mechanisms of tumor immune escape. 

TIL were a group of heterogenous lymphocytes within tumor 
interstitial. TIL infiltration was a resistant phenomenon of immune 
system causing by tumor. The degree of infiltration was related to 
tumor invasion, metastasis and prognosis. 

The function of EBV in gastric carcinoma development and 
progression has not been discovered. However, it has been 
proved that the mechanism of EBV associated gastric carcinoma 
and EBV negative gastric carcinoma was different according to 
many years studies. [7,8]  The relationship between  EBV and cell 
apoptosis and proliferation associated genes is the hotspot for 
EBV research. It has been proved that the cell apoptosis index in 
EBV positive gastric carcinoma was lower than EBV negative 
carcinoma, and related to EBV existence, but the reasons has 
not been discovered. [9,10]  Fas and FasL are more precise cell 
apoptosis regulated genes, but their roles in EBVaGC has not 
been found. 

In the present study, the expression of Fas and FasL in 
gastric carcinoma had significant differences comparing with 
normal tissues, indicating that gastric carcinoma development 
was related to abnormal expression of Fas and FasL. The 
apoptosis index in EBVaGC was significant lower than in 
EBVnGC, and the results were confirmed to Chang  .  [11] 

reported. The expression of Fas in EBVaGC and EBVnGC did 
not have any significant difference. However, the intensity of Fas 
expression in EBVaGC was lower than in EBVnGC. The Fas 

expression in cell surface reached to the critical value was the 
chief condition for the sensitivity of cell apoptosis induced by Fas 
system, which may be the main reason for the apoptosis index in 
EBVaGC was lower than in EBVnGC. 

Resent studies shown that FasL was overexpressed in many 
tumor cells, and tumor cells caused T cell apoptosis through 
Fas/FasL mediated pathway. It had been found that after 
co­culturing human lung cancer line with Jukat T lymphocytes, 
the expression of Fas increased in Jurkat cells, while expression 
of FasL in lung cancer cells may produce anti­apoptosis effects, 
making the growth of T cells inhibited and inducing cell apoptosis. 
That was Yoong  [12,13]  referred counterattack model. In this 
study, we found that the expression of FasL was higher in 
EBVaGC than in EBVnGC, and upregulation of FasL expression 
could kill immune active cells and escape the immune response. 
The total apoptosis index of TIL in EBVaGC was higher than in 
EBVnGC, which may be related to the higher expression of FasL 
in EBVaGC comparing to EBVnGC. Overexpression of FasL 
made tumor cells establishing an effective counterattack model to 
resist immune attack, which meant through Fas/FasL pathway to 
induce apoptosis by increasing expression of Fas in TIL. In 
addition, we observed that the number of TIL was larger in 
EBVaGC than in EBVnGC, that may be associated with the 
chemotactic effects in lymphocytes induced by some cytokines 
secreted from EBV­positive tumor cells. EBERs could induced 
IL­10 expression in Burkitt lymphocytes,  [14]  and the IL­10 
expression was also detected in nasopharyngeal carcinoma and 
NK/T lymphoma. IL­10 played important roles in upregulating 
FasL expression in nasopharyngeal carcinoma. [15]  Therefore, we 
speculated that upregulation of FasL was related to IL­10 
expression induced by EBV. 

Mitsuhiko  [16]  explored that FasL expression was 
associated with the differentiation of gastric carcinoma. Our study 
showed that FasL expression in EBVaGC was related to 
histological type, and the expression in diffuse type was higher 
than in intestinal type (  = 0.015). Based on the above results, 
we speculated that the intensity of Fas expression decreased in 
EBVaGC, which contributed to the escape of tumor cells from 
immune attack and reduced the cell apoptosis index. The FasL 
expression was higher in EBVaGC than in EBVnGC, which 
promoted the apoptosis of TIL, thus the body escaped the 
immune surveillance and further reduced cell apoptosis in tumor 
cells. FasL expression was relevant to tumor differentiation and 
histological, which could reflect the special nature of tumor and 
the degree of malignancy. 

The mechanism of EBV leaded gastric carcinoma was not 
clear, however, the final way was by inhibiting cell apoptosis and 
enhancing cell proliferation to cause tumorigenesis. Fas/FasL 
was not only an important system in regulating cell apoptosis, but 
also related to tumor development and progression. Our study 
demonstrated that upregulation of FasL expression and 
decreased apoptosis of TIL were favorable for tumor cells escape 
the immune surveillance and supplied conditions for tumor 
development and progression. 

Acknowledgement: The sample collection in this subject was 
supported by Li Haigang director of the second affiliated hospital, 

286



www.cjcsysu.cn 

Chinese Journal of Cancer 

咱1暂 
咱2暂 

咱3暂 

咱4暂 

咱5暂 

咱6暂 
咱7暂 

咱8暂 

Sun Yat­sen University and Du Hong director of and the first 
hospital of Guangzhou. Thanks for their helps. 

Young LS, Rickinson AB. Epstein鄄  Barr virus: 40 years on [J]. Nat Rev 
Cancer, 2004, 4(10):757-768. 
Burke AP, Yen TSB, Shekitka KM, et al. Lymphoepithelial carcinoma of 
the stomach with Epstein鄄  Barr virus demonstrated by polymerase chain 
reaction [J]. Mod Pathol, 1990, 3(3):377-380. 
Uozaki H, Fukayama M. Epstein鄄  Barr virus and gastric carcinoma 鄄 viral 
carcinogenesis through epigenetic mechanisms [J]. Int J Clin Exp Pathol, 
2008, 1(3):198-216. 
Dixon MF, Genta RM, Yardley JH, et al. Classification and grading of 
gastritis. The updated Sydney system [J]. Am J Surg Pathol, 1996, 20: 
1161-1181. 
Hayashi H, Tatebe S, Osaki M, et al. Expression of fas antigen and its 
mediation of apoptosis in human gastric cancer cell lines [J]. Jpn J 
Cancer Res, 1997, 88(1):49-55. 
Reichmann E. The biological role of the Fas/FasL system during tumor 
formation and progression [J]. Semin Cancer Biol, 2002, 12(4):309-315. 
van Rees BP, Caspers E, zur Hausen A, et al. Different pattern of allelic 
loss in Epstein鄄  Barr virus鄄  positive gastric cancer with emphasis on the 
p53 tumor suppressor pathway [J]. Am J Pathol, 2002, 161(4):207-213. 
Ishii HH, Gobe GC, Yoneyama J, et al. Role of p53, apoptosis, and cell 

proliferation in early stage Epstein鄄  Barr virus positive and negative gastric 
carcinomas [J]. J Clin Pathol, 2004, 57(12):1306-1311. 
Kume T, Oshima K, Shinohara T, et al. Low rate of apoptosis and 
overexpression of Bcl鄄  2 in Epstein鄄  Barr virus鄄  associated gastric carcinoma 
[J]. Histoatology, 1999, 34:502-509. 
Wang Y, Luo B, Yan LP, et al. Relationship between Epstein鄄  Barr virus鄄  
encoded proteins with cell proliferation, apoptosis, and apoptosis鄄  related 
proteins in gastric carcinoma [J]. World J Gastroenterol, 2005, 7, 11(21): 
3234-3239 
Chang MS, Lee HS, Jung EJ, et al. Role and prognostic significance of 
proapoptotic proteins in Epstein鄄  Barr virus鄄  infected gastric carcinomas 
[J]. Anticancer Res, 2007, 27(2):785-791. 
Niehans GA, Brunner T, Frizelle SP, et al. Human lung carcinomas 
express Fas ligand [J]. Cancer Res, 1997, 57(6):1007-1012. 
Younes M, Lechago J, Ertan A, et al. Decreased expression of Fas 
(CD95/APO1) associated with goblet cell metaplasia in Barrett's 
esophagus [J]. Hum Pathol, 2000, 31(4):434-438. 
Takada K, Nanbo A. The role of EBERs in oncogenesis [J]. Semin Cancer 
Biol, 2001,11(6):461-467. 
Ogino T, Moriai S, Ishida Y, et al. Association of immunoescape 
mechanisms with Epstein鄄  Barr virus infection in nasopharyngeal carcinoma 
[J]. Int J Cancer, 2007,120(11):2401-2410. 
Osaki M, Kase S, Kodani I, et al. Expression of Fas and Fas ligand in 
human gastric adenomas and intestinal鄄  type carcinomas: correlation with 
proliferation and apoptosis [J]. Gastric Cancer, 2001,4(4):198-205. 

咱9暂 

咱10暂 

咱11暂 

咱12暂 

咱13暂 

咱14暂 

咱15暂 

咱16暂 

287


