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Detection of EB Virus in Pathology Specimens Using EB
Virus-Encoded RNA in Situ Hybridization and Its Pathological
Significance

Yoshito SADAHIRA, Nobuhisa IWACHIDO*, Toshiaki MANABE and
Teruo SHIRABE**

Latent Epstein-Barr (EB) virus infection has been known to be associated not
only with Burkitt lymphoma and nasopharyngeal carcinoma but also with a variety
of malignancies, including lymphoproliferative disorders after organ transplantation,
peripheral T-cell lymphoma, and gastric carcinoma. To detect the presence of EB
virus infection in 40 pathology specimens, we used a method of in situ hybridization
with oligonucleotides complementary to the EB virus-encoded RNA-1 (EBER-1)
gene. This technique was applicable to the tissues fixed in virtually any conventional
fixative and to decalcified bone marrow samples. Characterization of the cells with
positive EBER-1 signals was possible even in cases with complex histology. EB
virus was detected in primary brain B-cell lymphoma, Hodgkin’s disease, thyroid B-
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cell lymphoma associated with Hashimoto’s disease, T-cell lymphoma in a mosquito

hypersensitivity patient, and a hepatic smooth muscle cell tumor occurring after

renal transplantation.

These results suggest that EB virus plays some role in the

development of these malignancies. (Accepted on July 6, 1995) Kawasaki Igakkaishi 21(2) :

81—87, 1995
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In situ hybridization : EBER-1D—# 248
30, 5k FITCERA VI X 7V
#F F K % DAKO #: (Glostrup, Denmark) 2> &
AL, RO FE? #EHPVHEL Tin  situ
hybridization Z#ifTL7z. ThbbH, K<l
VEE, 23T 7 4 VEBE S NIHBROETNI A
BV VEBHLATA R 7R O0, B
2T, 0. 28 EDERE, WwTr/u7—¥K
(3 ug/ml) THREEWEZ{To7. N4 TV
4 ¥—yavi33TCT 1M, BEEANTTL, K
WTT VA 7 5 X7 7§ —EiEEd FITC ¥
¥ ¥tk (DAKO #) 2EHRTIOSMRIGS ¥
7o BERICORELRZT VA 75 A
Ty —EERE, —a—7 7y (Ra) %
FAAFNTFWTE S OFED TRIBLIE, ~
< b F ) TESE, BRGREL. BEa v
b o — v EIRERRE 2 T

A 1E % . Avidin-Biotin-Peroxidase
Complex (ABC) ¥%” 2wz, HAL—K
Pk (wFhb~vAx/ 70—+ HiE) &
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(Vector Laboratory) 2 fiwiz. ¥%2bbs, O
N5 7 4 vAEYIE - Leukocyte Common
Antigen (CD45, DAKO), L26 (CD20,
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Table 1.
present study

Results of EBER in situ hybridization in 40 cases examined in the

Results
Case Number positive pgg?ﬁﬁze
Primary central nervous system lymphoma 16 1 0
Hodgkin’ s disease 6 3 1
Peripheral T-cell Lymphoma 3 0 1
Multilobated B-cell Lymphoma 4 0 0
Ki-1 Lymphoma 2 0 2
Castleman’ s disease 2 0 1
Orbital lymphoma 1 0 0
Thyroid lymphoma 1 1 0
B-cell lymphoma in a patient 1 0 0
with dermatomyositis
T-cell lymphoma in a patient 1 1 0
with mosquito hypersensitivity
Multiple myeloma in a patient 1 0 0
with chronic myelogenous leukemia
Hepatic leiomyosarcoma occurring 1 1 0
after renal transplantation
Nasopharyngeal carcinoma 1 1 0
Total 40 8 5
DAKO), UCHL-1(CD45R0O, DAKO), Leu-
M, (CD15, Becton Dickinson), LN1 (ICN HBRr ER

#), LN2 (ICN), LN3 (ICN), Latency
Membrane Protein -1 (DAKO), BerH,
(CD30, DAKO). Q@& F A : Leu-12
(CD19, Becton Dickinson), Leu-4 (CD3,
Becton Dickinson), Leu-3a+Leu-3b (CD4,
Becton Dickinson), Leu-7 (Becton Dickin-
son), OKT8 (CD8, Ortho Diagnostic Sys-
tems) TH5. Wih b /N—F F v ¥ —¥iEHE
1 diamino-benzidine ZFHF & L THWKE
L.

In situ hybridization & SEEME#tF D=
Bt . £ TEBER-ISHZ2MITL, 724
TAR7 7Y —XHEEE= 2 -7 7Y THRE
S¥Tt, vVAER/ 7u—F G ERIGS
iz, HiTABCEZRTY, N—FFvy—¥
&M% diaminobenzidine THRAE X W/, KIF
% D Reed-Sternberg #lifd Tix EBER 3%
WHREBRIEE LT, Lea M, IZHifEED 5%
FED—BEBEDOKIG & LTH SN,

Table 1 1345 EHE L 7EFI DR L EBER-
ISH DERZ2Z LD THSL. ZNODIE
Bl O TBMAT R %R U 7CER OB 2 g
XY — %t L Figure 1 0k 5% . Fig-
ure 1A 13V V%D PCRIC X 3ETEB ¥
A WA & 72 - 7z Castleman’s disease DJE
F® T 55, EBER-ISH TI3EHEM I B
Fss8d onbd DA TH-7z. Figure 1B X, 15
AR B UTHRE L CEWRERY > SEOE
BT, BET BV oSEEO/NELY 2oER IR
HThHoT-0, PYREOEEMEOIZEAY
O CBEmAL ANz, ZDOX 5K
EBER-ISH &, ZDBEMMOEIG L > TE
BHEDD D EEBHEDD D EICKBITE .

WIcEHE L Bbh 2R L THERNICR
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AIDS B#& PSR BEERICB VT, Mz EE
L3 A iR R I B AR Y o SENFET S
ZEFEHSNTWS . 0L REFTIX
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REEFE D X AR B Mg Y > REOFEA I,
EB 7 A VAMEES L T2 ATREMDS LY. —
i, PR R T REIIH DFED 5 R WiE
BITh, FET2Y) I EDIFEAED BHE
VUNETHY, TORRIZEAS TRV, &

Fig. 1.
(A) A case of Castleman’s disease.
shows a positive cell.

(B) A case of thyroid B-cell lymphoma.
There is strongly positive staining of nuclei in
tumor cells but no staining of nuclei in small

lymphocytes forming follicles.

In situ EBER-1 hybridization study. Bur, 54 xum.
The arrow

[\, GREEICARNREM R L LTRSS T
PR SEEME Y >/ VEL166 = EBER-ISH THRER
LickZ 2, 1416 %) THMETH - 7z (Table
2). EEtcESL, ¥7—- THREOENE D
7% % latency membrane protein-1 (LMP-1)'?
OFE TN, BETH-72. 20 EBER
MR OB FERE R TATH, AIDS iz
BAED 2 0IERA T a4 FEOREINHIFI O KR
BE5OBEZho 7. L ULKY > SEFRE
1T HREZ I & 5 3EDA
BEREDSH Y, b 5FEEDRIEET
REVNTFEELAREELD S . K
W, ISHERZAWRA FV AN
D4 T3, immunocompetent
IRBETHFAE L 7o IR R FE B
HREEEIER Y F ) 2 EDL.8 %
(2/42), 7 Y % @®immuno-
competent 12554 U 7z PR R
F) voSfED4 % (1/27) TEB v
ANVADBRRH NIz ST
WA e TEEIDbb
ao® NOFERIZ, HHE T sporadic I

- g FEAE L 7o kR ) o[BI B W

o . T, EBUALABRISLLENH
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Table 2. Results of EBER in situ hybridization of primary brain lymphomas

Age | Sex Location in brain Lymphona subtype, phenotype | EBER-ISH Clinical diagnosis
1. 49 F rt. posterior lobe Large, cleaved B neg Meningioma
2. 72 |} rt. parietal lobe Large, immunoblastic B pos Metastatic tumor
3. 66 ] rt. frontal lobe Large, non-cleaved B neg Lymphoma
4. 68 ¥ 1t. frontal lobe Mixed B neg Lynphoma
5. 39 M rt. C-P angle Small, cleaved B neg Metastatic tumor
6. 60 ¥ lateral ventricular area Mixed B neg Lymphoma
1. T4 ¥ 1t. basal ganglia Large, immunoblastic B neg Lymphoma
8. 7 .| 1t. basal ganglia Large, immunoblastic B neg Glioblastoma
9. 85 F rt. putamen Large, cleaved B neg Astrocytoma, gradell
10. 78 F rt. frontal lobe Mixed B neg Lymphoma
11. 4 F 1t. lateral ventricular area Large, non-cleaved B neg Glioblastoma
12. 4 F 1t.. temporal lobe Large, non-cleaved B neg Metastatic tumor
13. 22 ] hypothalamus Small, cleaved B neg Glioma
14. 47 F 1t. frontal lobe Large, non-cleaved B neg Glioblastoma
15. 69 ] 1t. frontal lobe Large, immunoblastic B neg Lymphoma
16. 7 F cerebrum Small, cleaved B neg Metastatic tumor

phic virus type-1 (HTLV-1) Fifkflio EFH
Aoz, JLHTLV-1 ko L7 S A SN2
B# 12, Reed-Sternberg (RS) KT D I %
FES ) OSENFEE LGS, TNSERA T M
fa Y >SN R Y F RHBWICERT 258
BUIELIEHE. —7F, BA THifY >
fliziwTd, LIELIETEB A VAT 2
ZEBHISNTWEY, Lichd>T, —HDRRA
T ffgY v EicBO T, EB 7 A VARG
RS BEfifE o HIREF S I L, K F LM
OEBEE*ET 2R DB ETER L.

~ Table 3.
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I VOV F —I3IS0 R & LT R & D A4
U 2 RAT DR « [EiE - BEEK & SRk
EOEHEREHEIKEETH S . ERENLI L
2, FEDS 6 ~IERRBE L 2%, BMEE
FERIRAE R 2 UL L 1R BB TR U TZIERDS,
OVEE M SMERRL < & SN T»w37. FA
febld, W7 VX —RFELCITHEE, TH
By > REETHET U723 B OER 2 28R L,
Z OEE- ) > 3% EBER-ISH THRET L 72 &

Results of EBER in situ hybridization of lymph nodes in the cases of

Hodgkin’s disease LD : lymphocyte dekletion MC : Mixed cellularity

NS : Nodular sclerosis + : positive — : negative
Case | Age | Sex Location Bigtotogical EBER-ISH Staining Clinical Diagnosis
Lymph nodes, Liver,
1 5| M| phleen Kidney o LD ++ (RS cells) Malignant lynphona
(Autopsy)
Iiymph ngdcles Adult T-cell leukemi
2 50 M e o ki Mc 4 (RS cells) ult T-cell leukenia
Bone marrow, Kidney i- - i
(Autopsy) (anti-HTLV-1 antibody 4)
Cervical & axillar +
F NS S: idosi
8 % lymph nodes (Small lymphocytes) arcoidosis
Cervical & axillar NS ++ Malignant lymphoma
4 48 M [ Interfollicular] RS cells: ]
lymph nodes Hodgkin — NS B cell type (anti-HTLV-1 antibody +)
5 68 M Inguinal lymph nodes MC - Castleman’ s disease
Cervical, i
6 65 M .erv%cal axillar & NS - Malignant lymphoma
inguinal lymph nodes
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2%, EEMEOSESEBEE o, ZDHE
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P EBR 2 OFEER U T EFNC DWW TR BLICIE
LEZRIZ Tz, FER2REICBWTEB 74
NABRHIZ DEEORBREM L, L
TWwW3 ZEiREWRL, ZORBEHENT I,
EBER-ISH % w37z EB 7 A VAREDMRE I1F
WEEWZ LS. EB A LAY VNERTEE
HREREDER > TWE 00, HBEWVIE
BEDGENETIC X 2R & L CoEEHMa
NORBH DL, SHRMbN S RERENR
FETHS. &0, BEEDEB VA VABRED
B LT EOBRY, EEREICBIZ2EBY
A VA DJRENZ DT, HTEMENTFE R
LR BN R ENEREEEZ D,

B B

ZOWFE, JIIBERRE 70y = 7 M5 (6-301)
TiFbii:. ZHHE VIO EEERKHREEE
= (BNMRAEE, BR S%4E, BREELEE, HE
sHided, = EFELE, RIUMAGE, BIHFEHL
&, Fil shid) B X EEREOERICBRH T
L¥9. %7 EBER-ISH Z2#ligE /o2& % Uiz ILK
PREME 2 REERE, FRMLKE, FAREEH
BIEH#w R LET.
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