Detection of the Epstein-Barr Virus-asspcoated
Primary Gastric Lymphoma by EBER in situ
Hybridization

BEE:jpn

HhRE
~EH:2017-10-04
F—7— K (Ja):
*—7— K (En):
YER

A—=ILT7 KL R:
Firi&:

http://hdl.handle.net/2297/9305




174

ERKF+EEFRM

B OF107E 25 174—182 (1998)

HERIERTF ) VSBEIZBITAEBY AV AD
F5-1ZB8§ 5 BE IR W EF A0

FIRKFELERAIF 5 = R

B &P

BB MEIER O S

(EFE%mE RER)

= S
O

ZEB % 4 LA (Epstein-Barr virus, EBV) @5 3NEH SN TWA DS, KR TIREEREERS *

1) »73E (non-Hodgkin’s lymphoma, NHL) (2 X DREEBVA M - T 5 2% EBVA T — F ¥ 5% M/~RNA (EBV-encoded

small RNA, EBER) 2
BEt L7s. s RIESRKFEES

W 2 EENBFNA 7Y ¥4 ¥—3 7 >~ (in situ hybridization, ISH) ¥ & EMMELF GG T AW T
BHEREE=AR B X CHEIERIC B 2 BERENHLE6BI T, £ikd 5 W idHHERD

57 4 I #BIST 7 4 YHEBERICTISH Z{TWIBMRBROFEFRE L2, FRICY Y EREL OMREMAHBT,
&IE EBV 3BT EW T A EEH (latent membrane protein-1, LMP-1) 3 X U'EBV BE#E#%HTE (EBV-associated nuclear

antigen-2, EBNA-2), pb3&HIC

DWTFDE ) 70—+ VHifk (monoclonal antibody, MoAb) % H\ T HIERD % T WG L

7. SSICBMEAII OV TIE bl 2 HE % F D MoAb VT L7z, e LC A0RE = &tk BMAENHLAAHIT Y
fFVltE L7z, #0558, EBERIZBEEFENHLES 9.1%) THIEE 27, Z09 L2BNIHEERE ) & #E (mucosa-
associated lymphoid tissue, MALT) V) ¥ /$fET& - 7:. EBEREE 6B 4 51T LMP-1 i PETd - 72%%, EBNA2 I 2BITHE
HThHot. ph3BHIIBEMEMALTY) ¥ /SED 1 I THIETH - 7225, KEWEMALT Y ¥ /SfETIZEBERRH OF HIC

Db OTEFRUETH o7/ bl 2B 6HIRIFITHETH 2. 2

7z. EBERMMEFERENHLIEEE#EIZS <,

WENROERER L CBERBEZEREL TV

xt B > i B Ml 1% NHL © li/‘{ﬁJ EBERIZ[EMTH »
b hhrboT, LFER,

EFFTH ) FRIILBHRBFTHE EEZONRL. L > THEENHLIZBITS EBVO’)EQ—J- &, e FERTHETO

—D LG ATRESHDLIODEER LR,

Key words Epstein-Barr virus, Epstein-Barr virus-encoded small RNA, primary gastric lymphoma, in situ

hybridization

EB 7 1 )V A (Epstein-Barr virus, EBV) &7 7 1) D3 —F
DR U REVEEISERENLALRABODNAY A L
22T, BY w\"fju:ﬁwél, By L7=B Y v 3R ATEILT
DIENHLNT VA, W@EIEEREL AL CTIIMERE LEB
U RERIZER L, FO— RS RIE B AL T AL R e
Ha & UCTHRELEITZYY.

TEEO G TEYFEHFEOESRICLY, BrORMED LV
EMEB TEBVOMERHON o TETEY, Y~
NEEEEBRCEEREO —HTHIHEEIFHEI AT
399 B HRMERIES SEERCHBRBMIZ BT 5 R
HEI G- OB EIZERE LB L oEE DY o/ MR
BT, 5E L 7o Y SERWIZEBVAST — F¥ 5 P/ RNA
(EBV-encoded small RNA, EBER) AYE4HE IZHH S h 5919,
INBEDI EREBVABY) v ke ARRALT AN 2y
&, EBVH) URERECEELERO—D2THL EEZLN

FRI0E1A 1BHZN, FRI104E4H 21 HZH

Abbreviations

Twa. 72, EBERIZL BHEKNEHNA 7Y 54 E—23
> (in situ hybridization, ISH) DB X D %55 (2 EBV &
DEEFBETEL L) Ik ofz/z0il, TNETEBVED
BMAEE SN T Wb o7z LS BV I3 IE LR EIES T
WESLRENDE LI 2k -7z, FIZEH CEBV O il
L7 e OBEDSHRE, HARNCTIEE RS O 8.6 % MM
TOEBVOBEASTEH SN TW5E Y, HEETIZ) vkl
B, 8 L2 B I EBV OB R e S 5T B .
A DBEGSREIR I DV TIE, U 2 SERE AT B R S M
DEBVH FOWT % A4 2 %A LAEE IR T A
SOEH BERDORRIETE, HEEEEYE Y
(non-Hodgkin’s lymphoma, NHL) {2331} % EBV DR 5-% i3 L
7o, %k, AHEBE LCHYEBMELENHL A O i L 7. B
FhEE L CIZEBERIC & 4 ISH (EBERISH) 3399 % Hiv /.
EBERIZEBV 2 i L 2N TR RRBICEHLTBY,

DEPC, diethylpyrocarbonate; EBV, Epstein-Barr virus; EBER, EBV-encoded small RNA; EBNA,

Epstein-Barr virus-associated nuclear antigen; FITC, fluorescein isothiocyanate; ISH, ix situ hybridization; LMP, latent
membrane protein; MALT, mucosa-associated lymphoid tissue; MoAb, monoclonal antibody; NHL, non-Hodgkin’s

lymphoma; TBS, tris buffered saline
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ZOME MY Y 03— L 107 MIC b K872 iz, EBER-
ISHIZSIAEA VSN TWS EBVIRINED 2 Tl b EELE
v, K, BEO/STT7 4 SERTOMMATHEET, Lad
QOB R T &2 6 EBVS S O % [FE T
x, ¥, BEEBLHRFLRECISHICL 28E0TE2
L HERS .

K5 RAFE T, BICEBVEEBRZTEY L LTHEEY
(latent membrane protein-1, LMP-1'"), EBV M#4%HiH (EBV-
associated nuclear antigen-2, EBNA-2'™) (oW T MaET L 7.
Fir, INHIL o TRBIIHEEBEZITHLEZLONTVAY
AHIEETEY TH 5 pS3BA MY, PARETEDTHS
bel2 BEE DRIV T b SRR LR A T VW TRE L
7.

WRELVHE

[.¥% =B

FLIZRT L2, W BIL19855E D 5 1996 4 F T 12 4 F
SRR AR B PR S SR B L CHERE I BV CH
FRENHL & ZHr S 7z6661T, MFUIARIIREEA 4641,
MRS T EMEEAR206ICThH 5. YRNIEB 396, k27617,
EROPRFEIEEIRTH o7z, BB, HES LB Lo Ra
it Dawson & P D BWTSLUE I HE - 7. pFEEBEE U CTHEIMEB A
HENHLS4 Bl % v 7z, MRS B 3461, LME2061T, FEo
HREIESERTH Y, BEENHLEL LB L TRERFEL I
Boh ol REMMENSEE, Y%7 T7r—-32 )V
—¥ a3~ (Working Formulation) 5-#129¢-7z. {HL, MALT
YU RIBIZDOWTIE, TONEE IR L.

1.5 &

1. EERNBENA T) ¥4 ¥ -2 a v

R YEER, T 74 rABERERTRESATY

P70y SEARLDI N O— AR HCTYRRERLS. A
FART 72 RY R OHMBEESIL TS 2012y 7y a—-F 4
> 7 A7 1 F (DAKO, Glostrup, Denmark) % 7z, BEARIGF
LTS 74 Lzt Tha— VR @ L TR
L7z, RIZTO—7TOREGTBOHIZOIIRY ¥ sl g
fiodz, T, 02NERIZ104MIRL, 29 T0.15M NaCl
&1 0.05M bV AIEBERRE YL (tris buffered saline, TBS)
(pH7.6) (DAKO) T3 492 3[EIEH L. ko777 —+¥
K (DAKO) # TBST10  g/mlDEEIZHIEL, 37CT545H
BLE., oy Fr¥ods— K% -}
(diethylpyrocarbonate, DEPC) (Sigma, St Louis, USA) % #&% 7k
TO1%IZHEL, —BRBERBE LS — 7 L =797,
ZD0.1%DEPCHMEHWT3HT 23 HkEL, BUT L
I—-WRHIEBLTREZ LA, W THA7) ¥4 AT 570
— THEERMICESLEVI I, 0.25% WKk % &
0IM PY Ly /=7 3y (FILAMETHE, KR WHUCTR
ERLTTEFMEL, 0.1%DEPCHEH T35 ¥ 2 3 RIgkE
L7zté, Tha—nRHaEL TlAK, BEL7ZL.
RIZINVFA Ly A4V FF 27 32— (fluorescein
isothiocyanate, FITC) £ EBER* ) I X 2 L 4+ F F 7/ a2 —7
(DAKO) T HWT AN 7N FAE—a v 2ffo12%, YR
K20 p 17O —THWHTL, JRXZVLT—¥IZLb 70—
TOGRERIETADI ) a B N— 7T A
(Sigma) # DT, 37CT2HEMIBEMBOR TN, 7)) ¥4 ¥
—varEffolz. N4 TV FLE¥—-T a3 rkoEkEE,
TBSOHRTHAN—=F T RAEET LK, ALETSHTo30
1Ty, RiziEde 7 © ALK (standard saline citrate)
(DAKO) 1237CT 30 L7, N7 ¥4¥—-arl
o 7u—T0RmE, DTOLIIT-7. KL TBSTH 4
M1, EEATURFEMORG KT EREL, TV

Table 1. Clinicopathological findings in primary gastric lymphoma cases and nodal B-cell lymphoma cases

Clinicopathological

No. of cases

findings Primary gastric lymphoma Nodal B-cell lymphoma
No. of cases 66 54
examined
Sex

Male 39 34

Female 27 20
Age (years)

Range 21—86 14—82

Median 59 55
Pathology

F small cleaved 0 15

F mixed 0 3

F large 0 5

D small cleaved 15 11

D mixed 3 3

D large 35 17

MALT type 13 0
Immunophenotype

B 66 54

T 0 0

F, follicular; D, diffuse; MALT, mucosa-associated lymphoid tissue; B, B-cell; T, T-cell.
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HY T x AT 7Y - CHEHIFITC 74 F 41 7 0 — F ik
(DAKO) & 2043 R 84714 TBS T 349> 2 [l #EE L 72.

KIZHEEEYE (5-bromo-4-chloro-3-indoxyl phosphate/nitro
blue tetrazolium chloride) (DAKQO) # H\WTHHTT 1 By S
B, FOBFEARTHEEL, 01% AF V7)) — 2 (Sigma)
B THEETITV, YUtk — 4L (DAKO) IZTHAL
7o, ko v ro—b & UCEEMO EBERIGER U & ViR Y >
SRR ST 7 4 o AEEEAR (DAKO &Y 5 &, B
arho—h& LTEEMOEBEREM R Y X VK1) /il
285 7 4 AEMYEEAR (DAKO & 0 fit5) 2 AV, NEEM
JaDAT50% L EgF 2 H o % EBERBE L L7252,

2. BRI EE

LEBV IMP-1% % 2€/ 7 10— F VP& (monoclonal
antibody, MoAb) (DAKO0)*®, #iEBV EBNA-27 7 A MoAb

(DAKO)'®, ik b p53 2T AMIMIBIETEW ~ 7 2 MoAb
(DAKO)* "B X ULk M bel-2 YA EBIETFREY ~ 7 A MoAb
(DAKO)® % H W T BB % 1T 72, ISH & FEMIZ, {ERL
TEUEREH ST 74 2 L BT Vv a—- VRAIRE L TlE
L, XRIZ10mM 7 = BB (pH6.0) IZ& L T55 M~ 4 2
Oy z—7CRELA. 28, 10mM 7 = » BB EHRL 7 =y
B — 7K F1% 2.1g % 900ml @ ZH K IZ ¥ L 2M NaOH T pH6.0
INEE - UAL NOE S IRYAR

RIGNRBEA~NVAF L F—ExHET 570123 %EE A
#Fk (DAKO) (2553 MR L7z, S HIZIEBFRNSER 1w
2 Y MET7 VT 3 v (DAKO) W50 BB L. v mE7 L
7 3 % TBS T 1004512 & L 72 iEFH K (DAKO) # Hw
T, #NFN258, 304%, 504%, 505 L -HEBV
LMP-1 <7 X MoAb, #TEBV EBNA-2 %™~ X MoAb, #ik }

Table 2. The prevalence of EBV-associated gene products and p53 in primaly gastric lymphoma and nodal B-cell

lymphoma

Origin Pathology No. of.cases No. of expression-positive cases
examined EBER LMP-1  EBNA-2 p53
Gastric Total 66 6* 4 0 20
lymphoma D small cleaved 15 1 0 0 5
D mixed 3 1 1 0 2
D large 35 2 2 0 12
MALT type high-grade 1 1 0 0 1
low-grade 12 1 1 0 0
Nodal Total 54 0 0 ND ND
lymphoma F small cleaved 13 0 0 ND ND
F mixed 0 0 ND ND
Flarge 5 0 0 ND ND
D small cleaved 11 0 0 ND ND
D mixed 7 0 0 ND ND
D large 17 0 0 ND ND

D, diffuse; F, follicular; MALT, mucosa-associated lymphoid tissue; ND, not done.
* p<0.05 compared with the prevalence of EBER in nodal B-cell lymphoma by Fisher's exact test.

Table 3. Cases of EBER-positive primary gastric lymphoma

y Expression

Case Sex Age Pathology

no. (years) LMP-1 EBNA-2 p33 bel-2
1 M 67 D small cleaved, B - - + =
2 M 59 D mixed, B + - - +
3 M 63 D large, B + — + +
4 F 86 D large, B -+ - + —
5 M 60 MALT type, B + - - +

(low-grade)
6 F 74 MALT type, B - - + -

(high-grade)

M, male; F, female; D, diffuse; MALT, mucosa-associated lymphoid tissue; B, B-cell; +, positive; —, negative.
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p53 A AYIEIRIZTFEY < 7 A MoAb B £ ULk b bel2 %A%
EFEP~ Y A MoAb & —Xkiifh & L T20 MRS &7 %
TBS TS5 M T 23S Lz, RICYLTF U {L k¥
(DAKO) L 20 MIRIEE®, SHIIRLFFL ¥ —VEHA
FLZPTEY Y (DAKO) & 105 MRS & #7214, BEHTS
AETO3EMEELL. BEIANVIFL V- EREZEBN
LSRR EELBEER KB LEEEZEL SR, 75
9FAT X)) v (Sigma) THREEFITVWS ) EO—LE N
THALZ. BT Y bE—-V e LTLMP-LICIES O
IMP-1BMEF T F VIR ¥ BB/ NS 7 1 » SEEDER
(DAKO £ W fit5) %, EBNA-2ZiZEEHI EBNA2 B4 RAIRE
) v NEO/NGREIERR/ ST 7 4 CREMEEA (DAKO L Y
ft5) %, pS3EB IO p53 EE E MR T 7 4
EETHEE (DAKO L H#t5) %, bel-2ZEH IIZBEHMD bel2
ElBERIaE) RO Vo SEiEE ST 7 1 L ammeE
% (DAKO L 0 ft5) v/, Moy to—vELTH T
27 A1gGl ¥ AMoAb (DAKOQ) # —XRk¥ifk & L THW .
BEEEEA10 % L F 2 bnEHHE L2,
3. A—¥IAIcB17 5 1LMP-1 £ EBERD Bt
REMBLERE IR L FECHEY, £ LMP-1 0 RERS

B
Fig.1.  An example of EBER-positive gastric lymphoma (case
0.3 in Table 3.). (A) H-E stain, original magnification X 200.
(B) This case diagnosed as EBER-positive. The majority of
lymphoma cells show positive nuclear staining using an i situ
hybridization (ISH) technique. Original magnification X 200.

LSRR E 21TV, BERIITHTICE EHEEEEHBHRNS T
V¥4 ¥—- v a Rl TaF 7 - KRBICB - 72, U,
FI#EOBIEICTNANA TN T4 E =Y a vk ffot.

B

Fig.2. Double immunostaining combining ISH for EBER and
labelled streptavidin-biotin (LSAB) for LMP-1 (case no.3 in
Table 3.). (A) Original magnification X 200. (B) X 1,000.

Fig. 3. A case diagnosed as p53-positive. Some lymphoma
cells in high-grade lesions of MALT lymphoma show positive
nuclear staining using LSAB technique. case n0.6 in Table 3.
Original magnification X 400.
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. #HEteeaoRE

¥ L 7 2 TERM O EBER B EOE EZEMIE L Fisher ©
ERBERAEETT 7. EFROEH T Kaplan-Meier T
Fo, FOBEEEWEIE Mantel-Cox ET{T o7z, HIKFIEBV
BHEEOEEREREILIA 2RRETITo .

34 ®

[. BERSs LUK B MY NHL 50 5 BREREE
EBVEERIZFEMS & U'p53 EHORBHEE

Y EHNHL & #ite Bt NHL CEBV B RIZTEY OR

EEE Y LB L7 (32). EBERI: §EK NHL66 |+ 6

9.1%) THETH 7245, HitEBMIRENHL Tz &pflRetET

il

b, WEEMICEELRE (P<0.05) #8BH7:. LMP-LIZDWwT)
EEFENHL TIZEBERBME6 G451 (66.7%) THtELL-
tz. —F, HEBHBEMENHLCELPEETH -7, EER
NHL T3 EBNA-2 2 &filtE, ps3ZEBICO W CIdRELEY
JEREE ) > 2GEME (mucosa-associated lymphoid tissue,
MALT) V) v SED 1 FIO LB TS o 72 AREEE MALTY
VETCIREBEETHo 2. B, HEBMMMENIL R
EBNA-2 3 L UFpS3BH oW TIHIRFT Led o /2.

1. EBERBBMAIIC & 3 REEHLFWAR & EBVEE:&

EFEN L 5 VICERIETFER EOBRE

EBERBEM 66l %323 12RT. 6BIF2FIASMALT ) > /3fET

Hoths, & LTHERIICREY AL o7, Hli

Table 4. Clinical data on EBER-positive primary gastric lymphoma

Case no. Macroscopic pathology Clinical stage Treatment Outcome
1 9X 8.5 cm ulcer affecting posterior v Total gastrectomy Alive in CR
wall at body Splenectomy
CHOP X2
HBEP X3
CHEP X 4
2 4X3 cm ulcer affecting lesser il Total gastrectomy Alive in CR
curve at body CHOP X2
5X 5 cm tumor affecting greater
curve at body
3 6X 6 cm tumor affecting greater I Total gastrectomy Alive in CR
curve at fundus ACOPXS5
4 2X?2 cm ulcer affecting anterior I CHOP X2 Alive in CR
wall at body
5 5X5.5 cm tumor at prepyrolus v Subtotal gastrectomy Alive in CR
Splenectomy
CHOP X5
6 7X5.5 cm tumor affecting lasser I Total gastrectomy Alive in CR

curve at body

Splenectomy

Clinical stage, Ann Arbor classification; CR, complete remission; CHOP, cyclophosphamide 750 mg/m? intravenous drip
infusion (day 1) doxorubicin 50 mg/m? intravenous drip infusion (day 1) vincristine 1.4 mg/m? intravenous bolus
infusion (day 1) prednisolone 30 mg/m® oral administration (day 1 to 5); HBEP, doxorubicin 30 mg/m? intravenous drip
infusion (day 1, 5) behenoylcytosine arabinoside 200 mg/m? intravenous drip infusion (day 1 to 7) etoposide 70 mg/m?
intravenous drip infusion (day 1 to 5) prednisolone 40 mg/m? oral administration (day 1 to 7); CHEP, cyclophosphamide
750 mg/m? intravenous drip infusion (day 1) doxorubicin 50 mg/m? intravenous drip infusion (day 1) etoposide 70 mg/m’
intravenous drip infusion (day 1 to 5) prednisolone 40 mg/m? oral administration (day 1 to 5); ACOP, doxorubicin 40
mg/m? intravenous drip infusion (day 1) cyclophosphamide 500 mg/m? intravenous drip infusion (day 1) vincristine 1.4
mg/m? intravenous bolus infusion (day 1) prednisolone 20 mg/m? oral administration (day ! to 8).

Table 5. The incidence of EBV-associated primary gastric lymphoma in the world

Countries (districts) N:iac:rfl;fg s Noé(fz;gvzfi}:ik Reference no.
China (Hong Kong) 61 11 (18.0) 25
South Korea 64 7 (10.9) 31
Japan (Kyushu) 49 4( 8.2) 32
Germany 55 3(5.5) 30
Japan (Hokuriku) 66 6(9.1) Present study
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75 -

50—

Survival Probability (%)

0 T T T T T T T T T T T
0 12 24 36 48 60 72 8 9 108 120 132

Months after diagnosis

Fig.4. Kaplan-Meier estimate of overall survival in EBER-
positive primary gastric lymphoma (n=6) and EBER-negative
primary gastric lymphoma (n=25). Overall survival
percentages for EBER-positive and EBER-negative patients at
120 months were 100 % and 54.3 %, respectively (p<0.05).
- EBER-positive; ——, EBER-negative.

EFISOHEZ L #l—3K T 58O EBERBM G Z/RT
(®1A,B). EBERF: 66 4% (66.7%) TLMP-1A81kCa
ot%, Zis LMP-1PERII2 5V CEBER & LMP-1 0 ~ &
BEFI L, IMP1ORELTWAMBOIEE A A EBERK
HHTH -7 (02 A, B). p53 &1+ EBER 14 6 5 1} 4
(66.7%) THPEEL - 72, pS3HEMIIMALTY ¥ SEDS %
EREMALTY Y SED 1 FITHMETH - 7205, REME
MALT ) ¥ /S E TIE BB CHh - 72 (2). EEFI6TIE, ps3
BEHIEMALT Y @AM IR L2 & 22 S h A g
HEMALT ) ¥ S EQFHE CTIZGHETH o 7298, (LERE
MALT Y SO SIRTIZBEEETdH » 72 (M3). bel-2 &1
EBERM 1 6411 361 (50.0 %) THML & % - 72, bel-2 HENFE
B FEIEAL T B IWIPEAN Y Bk A7 55, EBERM
PEERALIZ BT 5 —ER DB T b P & 72 - 72,

Il. EBER MBI EERRE

EBER [ 6 ) DERIR S % 41273 T, BERO P IE (59
B DETH Y, BEEIcLemBaA S, WIRFTR T
BRI S ann, BIE AR $ 23 F RS 4 B LT
WA Db o, WEICK CKIGL, Eil, AP TH S,

V. EBERBHAIDF%

BIRZENHL 0 % 5 EBER B D 6 i & F 1438 MEATH] e Td -
L2EBERBETED 256 0 4 £ 47 % (overall survival rate) %
Kaplan-Meier i C B ET L7z, 10 4E 44233 EBER B 14451 ©
100%, EBERKEHGIT54.3%CTH b, MEMOEHERIIEE
L7 (P<0.05) 37 (1 4).

V. BESRNHLIC$(J 2 EBVERI4ESERE

BESENHLIZ 515 % EBV IS 4+ 8= O & gL/
&5, FA LBy sLmE, BELZEOT I T7HIRTIR
BT AT BRI RE & DI EE P H A
b, La L, #EreaciddE L DROMICESE R 2t
ROLN RS 72 (P=0.13). EHIZBVTE, AMBHTOR
W™ L, HRF T OB A QBRI 3 ERBED bR
75:1)‘0 7z,

% £

THEEBV & A OEMIEE & OBMEIZOWTOIMFENED
LNTBY, BMFEEDOAL ST BfL EBV &L OREIZD
WTHEEOMEN R ENTWAS, EBVILEFER AL TH
FERSIE LRz B » /SERICIRS L, FO—ERix s siakh %
BN, BEBIEOEE UCHEELEITS. BEA~ORERR
2T, ) 2 ERE AT BRI P O EBVHLF O 1
TENTHRBREWHE SNTWBEI RS, 40, HE
LR EE R NHLIZOWT S EBV E DB H 2 hEh %
AT L7z,

%3, EBVORIIZIE, B, BREENEDIIEL, /¥7
74 B TOMEWREL EBERICK T 5 ISHE# F W
7z.

ARlOBEToE S NHLO EBER B E3I129.1% T, M
DB MR NHL Cla &Il Thd Y, HHEOMISIEER
DR b, JitEBAINGYE NHL T EBER s 454 % T
HoltDWMEHDSLH B, VFHIZLTHEEENHLIZH
BLTHERERVWEZZONE, HAAO BEMGTO
EBERB#MEHI£8.6% TH ) ¥, KB THEEFENHLIZBITF
5 EBERBMHR L IZIZRAETH o722 L, $7-EBVEE BRI
ST THROOND Y, i) N LEEELE RIS EE
WO LMW L1, EBVASTZ BT 2 BER KO —2
EROTVHREN R RIET AR EEZ O NEBRRE W,

EBER B 8 5 % NHL O 8 T 6 FIsR 25 2 MALT V)
YSIETH o7z, ThET, EBVEEEIEH NHL O MLk
TMALT Y ¥ /SEEOEE LR L7z b ORECK, hED» S OHE
W%, BRAT2HME SN TVBIZT EL WY, Kk
TOMALT V) v /5[ 28109 B 161iE, MALT ) 7/ SHEOHLHE
D—EDEIEMLFE ) /KR IZHEHE LTV 7248, EBERETEE
EHIZEMTH o 7.

EBV B# i {7-#E & LTLMP-1, EBNA-2 (22> CTHE L
72k 2%, LMP-11ZEBER Mtk 6 615 4 I TRE1E & % - 7247,
EBNA-2 & &#IfETdh - 72, EBVEGelia > # BT, EBV
R S8 {251 R 2 1 LMP-1, EBNA-2 D3I & b, LMP-
11, EBNA2RBMORIIEA T &5 I Bt (Latent 1),
LMP-1551 £ 72 (381, EBNA2MAM0%EER T & 5 I
4 (Latent ), LMP-1K51E, EBNA2 510 se BB % L 2
I RS AEME (Latent ) O3B E A5 055, Al O
13 B %8 NHL 1 LMP-1 3 — ¥ 08i CR P & 42 1, EBNA21E
SR TH o722 s, RIF A0, LN & LT
BEMORBIIE T 20 LEZ LN bR AIZEBVEM
HEIZBITARERNI NN=F o M) BICREK SRS THIE
OB T, EBVEMEE FSENHL & 13582 5.
IOz Eyh, EBVEEE RS EBVEEY FS%NHL & T3
BB BRENRLLLEZONS.

BAMKEETEADO -2 TH 5 p53&M X, RBENT
EBNA2 LA LTBY v/ BkEARFELT A Z LA b iTs
D, EBVILI2EBLLEBFRICEbo TR LEEZLRTY
5. ARF7ETO p53 & i EBER B B K% NHL6 §1 i 451 T
B TH o724, EBNA2 LB TH -7:. EBVEENHL
IZB\WTEBNA2 &£ p53BEDREBIZIZHEL » R EEIXRD 5
RwewnIHfEdH )90, SEORMEEFORELIHT
BIERTH Y, EBNA2E NS 2V EBLBEOEELZELD
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N5, pS3EEEEEBENHLARTAS &, MALT Y ¥ /3L
PO T 28.8% TR TH - 7245, MALTY > SE T
HEMEMALT ) ¥ 0 1 BlOADBBETH o7 2, &
BT P53 B EILEEMEE MALT 1 > /SEO IR TIREHT,
B TR L 2 S B MALT ) v/ EEE T O REET
o7, MALT ) v /7SlETIEp53 ZHEEHL T AV E D
Hepidy 2995 sl TIE MALT Y & /3K % (REM R & B
FETZAME LYY, MM iR L i e F T 5 MALT Y

YRIE, ThbbEEEEMALT ) L SETIE pS3 EBIERER
LTV E0fELH N, SROBRKEZOMELIFTS
HERTHo7, O EPEHpS3EHADEIIEMALTY ¥ /3E
DR AER T S A ORE % 2 LT BT REEARE S
3. INGOI L, KIBEICBTARBEORILIIBVNT, IR
BB TIZps3 BHORRIIRD b wads, BLTsL
PS3EHDREIEFROLND EV)HEP LML TS, pb3
EHLRBLOTELZUREEMNITIHRLEERS.

LMP-13 & Uhcl2 B E122Ww T, EBERGHTH - 72645
2oV T D HMET L7225, LMP-1iZ4BicBiEE 2 b, 209
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Abstract

Recently, the association of Epstein-Barr virus (EBV) with adenocarcinoma of the stomach has been highlighted by the
carcinogenicity of this virus. In this study, we examined the prevalence of the EBV-associated primary gastric lymphoma
using EBV-encoded small RNA (EBER) in situ hybridization (ISH). Paraffin-embedded sections obtained from 66 cases with
primary gastric lymphoma were studied. To determine the localization of the EBV histologically, ISH were carried out using
EBER sequences as a target. A commercially available fluorescein-conjugated oligomer sequence was used. Deparaffinized
sections were rehydrated, and then treated with proteinase K. After dehydration, the sections were air-dried. Hybridization
was performed for 2 hr at 37 C in a moist chamber. After washing, detection was accomplished using a mouse anti-FITC
antibody, an AP-conjugated rabbit anti-mouse antibody, BCIP/NBT development and methyl green counterstaining. Asa
positive control, EBV-positive lymph node sections obtained from a patient with Hodgkin’s disease were processed.
Simultaneously, we also examined immunohistochemically the expressions of EBV-latent membrane protein-1 (LMP-1),
nuclear antigen-2 (EBNA-2), and oncoproteins bcl-2 and p53 using a labelled streptavidin-biotin method to evaluate whether
there is any correlation between the prevalence of EBER and the expressions of those substances. All of the 66 cases were B-
cell type, and 6 (9.1 %) of those cases were EBER-positive. Two of those 6 cases were diagnosed as primary low grade
gastric lymphoma of MALT type. Four of those 6 cases were positive for LMP-1, all of those negative for EBNA-2, 3
positive for bcl-2 and 4 positive for p53. In low-grade MALT lymphomas, p53 was negative regardless of positivity of EBER.
However in one case of high-grade MALT lymphoma, p53 was positive. The endoscopic findings of EBER-positive primary
gastric lymphoma showed large ulcers and/or bulky tumors. However, all of those 6 cases achieved complete remission and
are still alive. This result suggests that EBV-associated primary gastric lymphoma is prognostically favorable.




