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Relationship between Epstein-Barr Virus (EBV), Apoptosis and
Lymphocytic Infiltration in Gastric Carcinoma with Lymphoid

Tae Heon Kim, Mee Yon Cho, Sang Yeop Yi', Woo Hee Jung? and Kwang Hwa Park

Department of Pathology, Wonju College of Medicine, Yonsei University, Wonju; 'Department of
Pathology, College of Medicine, Kwandong University, Gangneung; 2Department of Pathology,
College of Medicine, Yonsei University, Seoul, Korea

Background : Gastric carcinoma with lymphoid rich stroma (GCLRS) is an undifferentiated
gastric carcinoma with heavy lymphocytic infiltrate. In order to clarify the relationship between
lymphocytic infiltration and apoptosis in gastric carcinoma, we investigated the association of
apoptosis with apoptotic proteins and Epstein-Barr Virus (EBV) expression in GCLRS. Meth-
ods : We performed immunohistochemical stains for bcl-2, bax and in situ hybridization for
EBER (Epstein-Barr virus encoded RNA)-1 and the terminal deoxynucleaotidil transferase
mediated dUTP-digoxigenin nick end labelling (TUNEL) technique using 47 out of 1635 gastric
carcinoma cases. Results : The prevalence of GCLRS was 1.47% (24/1635). The prevalence
of EBV involvement in GCLRS (79%, 19/24) was significantly higher than that of gastric carci-
noma with lymphoid poor stroma (GCLPS) (8.7%, 2/23). The immunohistochemical stain for
bcl-2 revealed negative expressions in all cases, but that of bax was positive for in all cases.
bax was significantly correlated with the apototic index (p<0.05). There was no statistical signifi-
cance between lymphocytic infiltration and apoptosis. The lymphocytic infiltration significantly
correlated with the expression of EBV (p<0.05) but not with survival rate and apoptosis. How-
ever, most of the GCLRS displayed low clinical stages(stage IA, B), and we suggest that was a
proper reason for a good prognosis. Conclusions : These results support that EBV is associat-
ed with GCLRS, and there is no relationship between apoptosis and bcl-2, bax and prognosis.
They also suggest that EBV infection play an important role in the gastric carcinogenesis.
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Fig. 1. Histologic finding of gastric carcinoma with lymphoid rich
stroma shows dense lymphocytic infiltration between poorly dif-
ferentiated tumor cells with lymphoid follicle formation.
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Terminal deoxynucleotidyl-mediated dUTP-nick end
labelling (TUNEL) €S 0|28+ MZEXIEA} A

A ZAEALE B7] 93] ApopTag in situ apoptosis detec-
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< 938 diaminobenzidine hydrogen peroxidaseE AMHE-3F &

05% methyl green® & <&} 2 IS 31
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A 3L Aug Alofoll A HAtE T WMARE vt
Aol 2 H FAE daith Il FF AN A I
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Epstein-Barr virus encoded RNA (EBERs)ol CHS! in situ
hybridization
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Table 1. The clinical characteristics between GCLRS and
GCLPS
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Table 2. Relationship between lymphocytic infiltration, bax,
apoptosis, and EBV expression

GCLRS GCLPS
Sex M:F 2:1 2.4:1
Age (yr) Median age 55 56
Site (%) Antrum 54 62
Body & cardia 46 38
Stage (%) IA 16.7 222
B 33.3 109
I 4.2 19.7
A 25.0 21.9
1B 20.8 16.1
VI 0.0 9.2

GCLRS GCLPS  No. of

(n=24) (n=28) cases p value

Bax

1+ 7 7 14 NS

2+ 17 16 33
Apoptosis

1+ 1 14 25

24 13 9 22 NS
EBV

Negative 19 2 21 0.001

Positive 5 21 % <

GCLRS: gastric carcinoma with lymphoid rich stroma, GCLPS: gastric
carcinoma with lymphoid poor stroma, M: male, F: female.

GCLRS: gastric carcinoma with lymphoid rich stroma, GCLPS: gastric
carcinoma with lymphoid poor stroma, M: male, F: female.

Fig. 2. In situ hybridization for Epstein-Barr virus encoded RNA-1
shows strong positivity in nuclei of the tumor cells.

gtk W 9X+= GCLRSY} GCLPS EFolA A% 2

FRET AR By WErh E9kout GCLRS/F AR
el ofF seilth 94 B71E GCLRSE stage
IA, IB7} 50%E A5t & W GCLPS+ stage IIIA,
IB7} 48% % A 319tk

Wi fr lo

EBVOIl CHSt in situ hybridization (Table 2)

EBER-12 GCLRS 24¢] = 19494 7AZH 3, GCLPS
23¢] Z 24| A AZ =] GCLRSS GCLPSS EBV w4 w1
= A7 19%9 81% 2 FATHORE o3t Apolg BTk
(p<0.05) (Fig. 2).

Fig. 3. Immunohistochemical staining for bcl-2. The tumor cells
demonstrate negative immunoreactivity but infiltrating lympho-
cytes show positive immunoreactivity.

Bcl-22+ bax0il CHEF A =X 551 M

< HEpo MEAelr #A% GAFS Ho E
Utz dajo] HAAT GCLRS 249] RFolA 4 Al
S0 thZE GCLPS 23¢ol M B SAjo]ojA
T AE Aol wE Aolg #HET F AAUHFig. 3).
Bax @& Z9F A2 MEAD YA} YZ o) A E oM
25k 4 A tH(Fig. 4). GCLRS 24¢]
2399 GCLPS EFolA A W&
HYY, GCLRSE 791(292%)E 1+, 179(70.8%)+= 2+,
GCLPSE 74(304%) 7} 1+, 1691(69.6% ) 7} 2+ %tk
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Fig. 4. Immunohistochemical staining for bax. The cytoplasm of
the tumor cells shows brown granular positivity.

Fig. 5. Terminal deoxynucleotidyl-mediated dUTP-nick end
labelling for apoptosis. In the tumor cells, occasional nuclear
staining is noted.

TUNEL LS 0|28 MIZXIZAL A (Table 2)

A ZAEAFE GCLRS 2449} tjzo
GCLPS EFox #&HUth. GCLRSOAE 1+7F 119
(45.8%), 2+7} 134)(54.2%) 93, GCLPSE 1+7} 144
(609%), 2+ 9¢1(39.1%) & FATHORE Fog Aol ¢l

2 AREEE 2349

Table 3. Relationship between lymphocytic infiltration, EBV,
bax, apoptosis, and apoptotic index in stage Il

GCLRS GCLPS  No. of value
(n=11) (n=17) cases P
EBV
Negative 1 17 18 0,001
Positive 10 0 10 <
bax
1+ 4 5 9
24 7 12 19 NS
Apoptosis
1+ 6 11 17
24 5 6 1o NS
Apoptotic index N N NS
(mean-+SD) 300147  252+147

GCLRS: gastric carcinoma with lymphoid rich stroma, GCLPS: gastric
carcinoma with lymphoid poor stroma, M: male, F: female.

1.1 4
1.0 |
9-_l—r.
8.
£ 7 GCLRS
2 5
a4 GCLPS
3]
2]
11
0.0

0 20 40 60 80 100 120 140
Months

Fig. 6. Relationship between survival rate and lymphocytic infiltra-
tion in the stage Ill. GCLRS: Gastric carcinoma with lymphoid
rich stroma, GCLPS: Gastric carcinoma with lymphoid poor stro-
ma.

ATHFig. 5).

MERZARK|T2 BIZT A 5, bax, EBVRS| 2EY
A ZAEARA 59} baxs FASHH L2 Fo @ AddAdo] Je

WH(pC0.05), MEAGAL A9 =7 AF A&, EBVS= &

A0 §eld Aol7t etk

Stage NOIM MZE=21 =3 2& M5, bax, MEXE
AL, EBV 82| H|1l(Table 3)

22 ##o] 71=dd o= GCLRS 22¢], GCLPS 21¢]%
Z 4390l H AEES 77 107749, 61N R Felg
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2Fo] 7} QA tHp<0.05). T2} GCLRSS] 7% 50% 7} stage |
of sgEw o] tjito]l AEsIGY] WEol, xR
HIIE $I5te stage 1llo] slPse dv-E YO st &
74 AEE, EBV B, bax®] @d E A ZAEAL A A
ol HW EA3AU} Stage 1119 GCLRSE 11997
GCLPST 17¢190 H AEE&S 247 897114, 56710l
th. Kaplan-Meier AEF4M F 7| AZ & §AHH
2 frofg Aole IATHp=0.16), F2717ke] Aojdss
GCLRS7} £2 o35 Hol= A3 YehhdtkFig. 6). F
77l EBVEHE, baxdd, MEAEAAFE EAACZ &

)& 2Ho]7} Q1% TH Table 3).
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Heltky AWy, olHgh o]f7t £ dl$9 o] Stk
Amzlgry B A s GCLRS-4 50%7} stage IA, B,
42%+ stage 11, 45.8%% stage 1A, B¢l ¥, GCPLSE
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