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Detection of Ebstein-Barr Virus DNA and Bel-2 Protein in

Laryngeal Squamous Cell Carcinoma

Sang-Sook Lee, M.D., Nam-Jo Park, M.D., June-Sik Park, M.D.*

Department of Pathology, Keimyung University School of Medicine, Taegu, Korea
Deparmment of Otolaryngology,* Kyungpook National University School of Medicine, Taegu, Korea

Objectives : Epstein-Barr virus(EBV) is a B-lymphotrophic virus with a tumorigenic potential. EBV infection
has been recognized as the main cause of nasopharyngeal carcinoma and Burkitt's lymphoma. Bcl-2 protein
expression is known to be up-regulated by the EBV-latency associated antigen latent membrane protein(LMP).
The aim of this study was to determine the incidence of EBV in squamous cell carcinomas of the larynx and the
relationship between the presence of EBV and bcl-2 expression.

Patients and Methods : From January 1994 to December 1977, 35 patients with primary squamous cell
carcinoma of the larynx were studied. EBV genome DNA was surveyed by polymerase chain reaction(PCR) assay
and then compared the results of in situ hybridization(ISH) for EBER1 using digoxigenin-tailed oligonucleotide
probe. The expression of bcl-2 protein was studied by immunohistochemistry(THC) using bcl-2 monoclonal
antibody.

Results : By PCR, EBV genome was detected in 22 of 35(62.9%) squamous cell carcinomas of the larynx.
Nineteen of 35 cases(54.3%) showed a positive nuclear staining for EBERI in tumor cells by ISH. Three cases
showed positivity in inflammatory cells by ISH and one of them showed a positive staining of both tumor cells
and inflammatory cells. Eighteen of 32 specimens(62.5%) were positive for bcl-2 protein. There was no
significant correlations between the presence of EBV DNA and bcl-2 expression.

Conclusions : It could be concluded that high incidence of EBV in the laryngeal cancer tissue may indicate a
probable role of EBV in the development of laryngeal carcinoma.

KEY WORDS : Ebstein-Barr virus - Larynx neoplasm
oncoprotein.
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< (polymerase chain reaction, PCR) %} Epstein-
Barr virus encoded RNA-1(EBER-1)el| Wi}t in situ
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1) EBV BamH| W region®ll &t PCR

(1) st} Zejx2ol 4] DNA &
gt ez o2 HE DNAE de WS Wright
7 WhEE weion o WhEE eoksid thed 2k
Z22& 8pm FAR wdste] 59 HEE 1.5mL tubedl
HaA} ol ABEIY] WA eHS HAEY] e uhd
< AAS] 8 xy-
3 3087 WA FA T 10000rpm o2

HAE 28 HHEQ F FEYER

ZA pellet® 28] AA3 T 56TAA 30~4087 ZA32A]
Zt. Digestion buffer(50mM Tris-HCl, pH 8.5, ImM
EDTA, 0.5% Tween 20)& %3 pellete] Z7]o uwhz}
50~300p% ol & 4ol vk proteinase K& 200pg/
ple] =t HEE she & 8k 9H(16~18 AIZE) WAt
ottt &Y phenol F&EHH oeh2 AAHCZ DNA
pelletS A& oh, 1 ol me} 15~30p18 S/l =
o] -20°cd EFdsHA AME3IAT

(2) =FELAHTS

Hhe-ol S 50pE ko] WHE-459 (50mM KCl, 10mM
Tris-HCL, pH9.0 at 25T, 0.1% Triton X-100)2} dNTPs
2 zkzk 200uM, 1.5mMe] MgCl,, sense, antisense prim-
er 2zt 0.8uM$t F23F DNA 1~218 Y31 $FELE
A BE SHFE BF T 94TolA 52 7MLt
o] 71&9] proteinase® WA F FFEAL 2unitsE
ol wkg-A|ZIt}, 94T 287t 7] WA AFE AR &
94°C 30%, 55T 30%, 72T 4539 F7|2 405715 A8
shaL iR 7] 3 72°C 583 o wHgAIATH

A8 primers Coates $9% Zadtdy o1 HE&
o7 2

EBV1 : 5’CACTTTAGAGCTCTGGAGGAS',

EBV2 : 5" TAAAGATAGCAGCAGCGCA3

UA TR Raji EFE o] 83t &4 iz
22 DNA U4l 755 AMESIT B8 PCR #He-2
GeneAmp PCR system 9600 thermocycler(Perkin-
Elmer, Foster City, CA)& AH-&3l9th. $%4 PCR 4t
B8 2% agarose gel A719EF EtBr @422 s}

2.

2) Epstein-Barr virus encoded RNA-1(EBER-1)°fl T 8t

in situ hybridization(ISH) 3 &

2% 3-aminopropyltriethoxysilane(APES, Sigma, St.
Louis, MD¢} 0.1% diethyl pyrocarbonate(DEPC, Sig-
ma, St. Louis, MDE Zxg]e #&] &ol= 99 4T
7o 22 HHE B 60T LB 315 Fo 2AAAHE
Zelo|zof| WA AT vhEd A -] L Sofol=
Z xylenedl 5582 Al ¥ g7-o] sElAS A A 3 100%
ofghgo] 284 95% olet&e] 284 Z47 T ¥ ol
=3 & DEPC-water2 Ao Wil 22 A 9
10pg/12] proteinase K(Roche, Mannheim, Germany)
2 A 1 3087 Fol AEA 2 dof v AR E A
Adta DEPC-waterZ F H SAISIH. 0.4% Parafor-
maldehyde® Fug8ta AF2oA glycin AT E 3 &
95% LHELZ AL T F7)o AZRAIAHY. EBER-19 &
HA9Q 30mer oligonucleotide® Jat "<& F=2 dlo]
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wlo] eolo] FEEAIEE L oligonucleotide tailing kit
(Roche, Mannheim, Germany)Z& ©|&3ta] digoxige-
ning #4349 probez A3t Prehybridizatione
hybrid 2% £3#ENA probeE A 93 &AL 713 &
37Ce F2AA 227t ¥EAIATE. FE hybridiza-
tione HEZe] hybrid 43 EFES 224HA ol ¥
< F 371CY FxAA SR 2012 BT Fol wHe
AlZA. oW hybrid 2% £3E9 HFT5=E 50%
formamide(Sigma, St. Louis, MI), 4xSSC(0.6M NaCl,
60mM sodium citrate, pH7.0), 5XDenhardt’s solution,
5mg/ml salmon sperm DNA(Sigma, St. Louis, MI),
233 0.3ng/1l digoxigenin-labelled probe® 74315
o 229 9o 47 30ue] hybrid 2% 2858 £
GAFEE 92 F a5 E2 B39y v ¢ 2%EA
-2 probeE HolU7] €8] 37ColA 2XSSCE 1083t
T 1, 0.1xSSCE 10837t 28la 4-eoa 0.1xXSSCE
583t Z+Zk 4=A413+% blocking reagent(0.5% bovine
serum albumin)®} 3087F ¥HSAIZ T EANES-S 93
anti-digoxigenin Fab alkaline phosphatase(Roche,
Mannheim, Germany, 1:500)9} 30%3F 23A)71 &
70% dimethylformamide(Roche, Mannheim, Germany)
ol 247t 5% =2 %<l nitroblue tetrazolium(NBT,
Roche, Mannheim, Germany) 2 5-bromo-4-chloroin-
dolyl phosphate(BCIP, Roche, Mannheim, Germany)
2 1~8A12F B3t ¥H8-A)7) 2 methyl green® 2 oG Al
AT 54 UERTFo R TUR 2AAA L AHgEl] 79
hybridization*l hybrid 2% &3=°l* probeE A%t
E4 3} vhgAIZH o 1 vl AEEH BYg Eew 4
ARt} B dn|g oz dEAsie] AEd 32 o v
o QMM whalo] gl oW FA o= wH sl

3) Bel-2 Etuof Oy 3t 0 4 A o} ot

AXE T F2 Sgtol= o 4pm FAY] 2AEHE £
o] 60T 22 3HEFF WX F xylene o 5EIF
3 29 SR AAstD 100% A, 90% ek,
75% e dAF o2 43t 22| ZA)ee W
QA peroxidase® 37| 98 Wighe 30% Hika}
Fag7F 9: 19 HEE 4 $AdA 308 APsn
PBS(phosphate buffered saline, pH7.2)2 3 443}
At 230 23R FLE =2A7]7] 48l 0.01M ci-
trate buffer o] 7o microwave 2B o2 1087t
7Hdstth d2elA A3 & FF5 2 PBSE FAEY
o}, dalA = 9224 @A (MAb 124 : DAKO Glostr-
up, Denmark)E 1: 5002 3435l 2 Az 7}
g 3 37TelA 3083t ¥3AIAT 1 ¥ PBSE Al Hsta

o214 2+ biotinylated anti-mouse immunoglobulin
(DAKO LSAB Kkit, Glostrup, Denmark)2 713l 37Tol
A 1087t ¥kgA1Z ) ©A] PBSE $°A| 8 & streptavidin-
peroxidase conjugate(DAKO LSAB kit, Glostrup, Den-
mark)S 713la] 37°CelA 1087 ¥HgAl7) 3 PBSE FAIgH
% diaminobenzidine tetrahydrochloride(DAB)-H-O:
49 (Biogenex, San Ramon, CA)2& ¢A]okollA 10~
20 B2+ @A 7l & Mayer's hematoxylin® 2 tlZ2g4
< AAERY. SAYERToR $U3 2HHEH S AHEE
o] BZEIA A PBSY wHAIZL F 919F $L4 Y
o2 AAEIY

3.2

1) PCR %9 2|2t EBV-DNA M2

BT} 35012 glAte. 2 EBVe] et PCRE A48 2
T} 2200 o e 62.9%9 FL& FEES R
Aot Balzo] me Ade 1EESYE 18dF 149
A Fhow el FEEESSE 1745 8ddA %
Joz Jeh} BEerl £545 EBV &0 Euch
(Fig. 1). ZAR-9l o) m& Aol gl31T

2) ISH 8o 2|5t EBER-1 RNAHAY
EBER-1 RNA! tdt ISHS A3 A7} 194 (54.3%)
oA Fdoz et o5 13de neisldEeldn

M1 2 3 4 5 6 7 8 9 10 P N

T e e € 153bp

Fig. 1. Analysis of Ebstein-Barr virus DNA using polymerase chain
reaction(PCR) and gel electrophoresis. M, size marker(100 bp
ladder) ; P, positive control(Raji cell line) ; N, negative control
(distilled water) ; lanes 1- 10, laryngeal squamous cell carcino-
ma. PCR product was not detected in the lanes 5, 8, and 10.

Fig. 2. Microphotograph showing well-differentiated squamous cell
carcinoma of the larynx(Hematoxylin & eosin, X 100).
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Fig. 3. In situ hybridisation using a digoxigenin-labelled EBER probe.
The nuclei of the malignant epithelial cells are strongly po-
sitive(X 100).

6ol = FE=EIFIUHFig. 2). PCR Ao} wiily

A2 AEESE A =8 F S-S Byt ¢
Bt 19915 1790l ZFA L] ajo)A 733 Ak
BR5(Fig. 3), WA 24l o4 ]E"ﬂ AR kg
Bk FHAETAA ke Hl 174F lododMe
FTEALS AFAL B oz Jeltor ot
ldelX = B33l e Pz Yepgtt

H
R

25K

e oor o wo

3) EBER-1°fl T8t ISH2t PCR|l 2|8t EBV DNA 5731t
I:||IIL
ISH# PCRel 9% EBV A Aol %A A&
51.4%(18/35)°11L &4 LX) & 34.2%(12/35)2A 4
A& 85.7%Ath. PCRAIA @ olA| gt [SHAM 242
2 Jehd A9E 4971 Yo, Wl PCROIA $4dolx
ISHelM <1 7971 19

4) HARK SBIHOY Bt pol-2 HrEfQ| B

Bel-2 @lo]l o3t W zA3lehy & AA g Ax A
o] 7V53W 324 F 2090(62.5%)MH ¥
o} Bel-20l %4dolHAl PCRoIW ISHeA 93¢l %7}
1241932, Bel-20] ¥4 o] 32 PCRoVE ISHAA &43¢1 %
& 8499}, Bel-29 S4¢]3 PCRY ISHOM % 24
1 A7) 6 Act.

i

H AFA T5 354015 U o2 EBVel tigk P
A A3 62%9 FHES BTt EBERC Ul ‘J
g o] 83 ISHE AAIE A3t 199 (54%) A *éii
Uittt o Oﬂ?éﬂrf Kiarias $70] B.21g 33% %

& $9) Bud 37%9 EBV AEERT £ $xolT).
ol YR A ol A s AFHAEA 712

i mlo

s

Shrha A ZhEt

EBVE 172 kilobase #7129 DNA gamma herpes
virus2A] olize]7} Burkitt @EZFolM Aoz EelE
F, v FgE ol mYAFEY wrolA EBVZF
\:11-7:154—112) I H oﬂ ;L;do]/ﬂ‘o‘ ul-;\go}}— %&f’l}}ﬂ 113;}_

oY} Hodgkin X, 9% TAE JZF 5 &
kel JHAdo] BarE AT,

EBVE 93} 2493 polyclonal episomald o= B =
Fol| a3}, ey EBVSF eubkettta 4R Burkitt
AZE Hodgkin BEED} 74 4719 47)= lymphoep-
itheliomaol A& clonal episomal Fo.2 &3t} o[H
AME& EBV o] Fok dAo] Adste ¢t #d Fa
s Oﬂ?:’-_lf'o‘ & o 4 At} EBVE EBV 39 (EBNAs)

E5re o2 she HMEVE s go= &
23 3Al g Eslo} B X FE immortalize &
o} EBNA-2= B 2X+9 tﬂ?ﬂoﬂ F8gho] &&

B Ao ISHe 98] o= vehd 1949 5t
Z 17494 FYAEAA EBER-1 mRNAZF HAEHA
th B3 O F 1deie B8 E R Ve
th. Cheng 5%& EBV #& Age] A7 gle Alge]
AN F5F 65 5eflolA] EBVY FEAAS gl 2
gk itk

Foke] ¥ah=st BBVY Wiz vsse] 2R 2 o
T-o| A7} F4e] EIEUt TEFE EBV HEE0] w2
Aoz et Alghe] ZhelA i (keratinocyte) oA EBV
o] LMP-1& A9A44S 2834 E3lu E3& A%
1;].1%20{ )x)—jq/\ﬂii.‘:_ O AR owg tﬂfﬂg‘; E.?do] ;g)\o} 2
A E7} 2 HE9 A (contact inhibition) &8 9] 44,

15Ke]
e JAF

j,z
-
Z
29
it
H
ﬂ?‘lm

o ffr

23 e] w8k (spindling), 8 29 Axzoz 228
= A% 2 cytokeratin e AE Y} T
€3 1 o] thet A wrge] AetE Bt wakx FH

ALKeR
do2 EBVZF #HHE tjFES ¢ 54 2484
291 HEF &e st nEstE PG EES]
syncytial nests® 7€ lymphoepithelioma®l ¥
F2 HolA Fd o] #F LMP-19] 98s £ 1|
old e 2Ry 58 5 U
131‘4 B dqe) A3 35 AR L] Bt $
2 EBV ZA9&°] E8i} ol dF-Ee F5¢] 6%
*ohq ore Bawrl =3 YhA lymphoepitheliomas] 48
& Hole A%E S 250 X4 wE g Hds F
Z38) & 4 qioh =3 EBVZ) 919 &35t & € Aok
T B3%o} EBVZ} 3¢ lymphoepithelioma®] 3<
ol A Yo7k e FHAHA S & 5 AT
B Aroa FFeke] AR ©E EBVY RlEAlo]
= E 4 gt

B

J

=
e 2

¢
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£ A9 ZAzo)A ISHI PCRel 93 EBV #A¢] %
] YR 51.4%(18/35)011 o4 YA & 34.2%(12/
35)2A A== 85.7% ATt PCROAM AolAwt ISH
A &Aooz vehd A$E 447} 9la, vilE PCRe
A 90l ISHeA 491 B571 14 AL, Bl we]
A QTEHCE 4A AT § de g Injze
o] &3l HZ EBV7} wt= EBER-13} EBER-2Z A}
83k ISH W2 vlolg]a 7 X9} AnE NE 5
AM A = Joke F3e] vt EBER-13} EBER-2&
La(lupus antigen) @23 EBER @97} A33slo] &
W elEdse g sl yagddoz A% el ¥
22& ddd o {837 AT ¢ Ik 23y 7
MEF 50~2007 ©]4<] EBER-13% EBER-2 #-AA7}
glojo} ISHRE &) 7Hs3le] M7 %=7} southern bloto]
1} PCRel| vl @rhe d3do] lat””. EBVY &4 t
k3l opEakile] AAAJ o B uf Eo|Hojq Fl7ten
21&8 HEW o] B s Aol

EBV Zd# Bel-2 ¢#-32ke] 4sz4-02 EBV/} 2
E3t7 1 vlolg el 0k TRURE o] Wl S
dotn 53 Juh B HEZ PN LMP-19 dde
bel-2 B & g2 Aste] nAlE WA|gt) Bel-29] wE
o] IAE ATl AEFEE AFAR L d LA
Ak =3 EBVZF 2499 Burkitt B2Ze] A 34
= EBVY LMP7} bel-29] 288 A3zl A X529
IAME dAEt] Fo] FAETE Bav) Jg® B o
TFolA FF] AFAN IS tdor vz gl or
bel-2 GEE FAE o] &3t FHARE B2 324 F
20¢]9 A Fdo=2 veldth Bel-20] $AdolwA PCRol
W ISHAIA EBVZF 491 3971 12493, Bel-200 &
’gelsl PCRelY ISHOIA EBVYl &49 A$E 8%
th. Bel-29] 413 PCRY ISHAIX = EBV7E &4j¢l
7397t 61th. EBVell WE bel-29) Azd e #is
A gskt}. o] & bel-2 @& EBV Aok ¥ #AEdo)
e vt o83 AxEY AdFEHE Lu T
Kouvidou $23 dX3l= 240y o]& 2150 ¥ & &
& do] FEUE Yoz 3 Aol 2g) Hetsleg )
Ec

i
rhu

FRGe TARNN 1Y EF GO o] @
sgfolc. AAE S TR RAIALE 3518 tox
EBVY] ©d WIS E 452 EBV DNAC] g PCRE 4
AR A 62.9%9) &2 2T EBER-19) that

-~

ehdth 59 BRI $HEsL £E5E BBV 7

dgo] F3toyt Foke] BAYE Y utE ol & F ¢l

F5o AR LFANA EBV 7% bel-2 3t

€ o} BuAl bel-2 Dol g AREA[ALS
62.5%°14 bcl-29] Wdo] A=Y o EBV THE bel-
29 Fezd e B 4t o€ bel-2 ¥¥L EBV &
Aote d ARl g nigtt. o2 AxEY
FATSE AF OS5 B2 A9 FFLE IR @ A7
o oja) Beksz)et 7)hAT

References

1) Muir C, Weiland L : Upper aerodigestive tract cancers. Cancer.
1995 ; 75 1 147

2) Wu T-C, Mann RB, Epstein J, et al : Abundant expression
of EBERI small nuclear RNA in nasopharyngeal carcinoma :
A morphologically distinctive target for detection of Epstein-
Barr virus in formalin-fixed paraffin-embedded carcinoma
specimens. Am J Pathol. 1991 ; 138 : 1461-1469

3) Wenig BM : General princples of head and neck pathology.
In : Harrison LB, Sessions RB, Hong WK. Head and Neck Canc-
er. A Multidisciplinary Approach. 1 ed., Lippincott-Raven, 1999

4) Tyan YS, Liu ST, Ong WR, Chen ML, Shu CH, Chang YS

: Detection of Ebstein-Barr virus and human papillomavirus
in head and neck tumors. J Clin Microbiol. 1993 ; 31 : 53

5) Kiaris H, Ergazaki M, Segas ], Spandidos DA : Detection
of Epstein-Barr virus genome in squamous cell carcinomas of
the larynx. Int J Biol Markers. 1995 ; 10 : 211-215

6) ‘&% - A - AgA] - whede] - 1A - Aol 7Y
Z 9 vl FelEdA p53 FHALe} Epstein-Barr vFo]# o]
A3k A dEghEe]3t3]R]. 1998 ; 32 551-562

7) Wang D, Liebovitz AD, Kieff E : An Epstein-Barr virus mem-
brane antigen expreésed in immortalized lymphocytes transforms
established rodent cells. Cell. 1985 ; 43 : 831-40

8) Henderson S, Rowe M, Gregory C, et al : Induction of bcl-2
expression by Epstein-Barr virus latent membrane protein 1
protects infected B cells from programmed cell death. Cell.
1991 ; 65 : 1107-1115.

9) Wright DK, Manos MM : Sample preparation from paraffin-
embedded tissues. In . Innis MA, Gelfand DH, Sninsky JJ, White
T1, eds. PCR Protocols, A guide to methods and applications,
San Diego : Academic Press, 1990 : 153-158

10) Coates PJ, d'Ardenne AJ, Khan G, Kangoro HO, Slavin G
. Simplified procedures for applying polymerase chain reac-
tion to routinely fixed paraffin wax sections. J Clin Pathol.
1990 ; 44 . 15-118

11) Jat P, Arrand JR : In vitro transcription of two Epstein-Barr
virus specified small RNA molecules. Nucleic Acids Res. 1982 ;
10 : 3407-3425.



12) Macdonald MR, Le KT, Freeman J, Hui MF, Cheung RK,
Dosch HM : A majority of inverted sinonasal papillomas car-
ries Epstein-Barr virus genomes. Cancer. 1995 ; 75 : 2307

13) Katz BZ, Raab-Traub N, Miller G : Latent and replicating
forms of Epstein-Barr virus DNA in lymphomas and lymphoprol-
iferative diseases. K Infect Dis. 1989 ; 160 : 589-597

14) Weiss LM, Movahed LA, Warnke RA, et al : Detection of
Epstein-Barr viral genomes in Reed-Sternberg cells of Hodgkin's
disease. N Engl J Med. 1989 ; 320 : 502-506

15) Harabuchi Y, Yamanaka N, Kataura A, et al : Epstein-Barr
virus in nasal T-cell lymphomas in patients with lethal midline
granuloma. Lancet. 1990 ; 335 . 128-130

16) Su IJ, Hsieh HC, Lin KH, et al : Aggressive peripheral T-cell
lymphomas containing Epstein-Barr viral DNA : A clinicopatho-
logic and molecular analysis. Blood. 1991 ; 77 : 799-808

17) Kieff E, Liebowitz D : Epstein-Barr virus and its replication.
In : Fields BN, Knipe DM, et al, eds. Fundamental virology.
2nd edn. New York . Raven Press, 1991 : 897-928

18) Cheng WY, Chan AC, Loke SL, Srivastava G, Pittaluga S,
Lim LY, Ho FC : Laten sites of Epstein-Barr virus infection.
Am J Clin Pathol. 1993 ; 100 : 502-506

19) Dawson CW, Rickinson AB, Young LS : Epstein-Barr virus
latent membrane protein inhibits human epithelial cell dif-
ferentiation. Nature. 1990 ; 344 : 777-780

20) Fahraeus R, Rymo L, Rhim JS, Klein G : Morphological
transformation of human keratinocytes expressing the LMP
gene of Epstein-Barr virus. Nature. 1990 ; 345 : 447-449

21) Shibata D, Weiss LM : Epstein-Barr virus-associated gastric
adenocarcinoma. Am J Pathol. 1992 ; 140 . 769-774.

22) Howe ]G, Steitz JA : Localization of Epstein-Barr virus-en-
coded small RNAs by in situ hybridization. Proc Natl Acad Sci
USA. 1986 ; 83 : 9006-9010

23) Glikman JN, Howe JG, Steitz JA : Structural analyses of
EBERI1 and EBER?2 ribonucleoprotein particles present in Ebstein-
Barr virus-infected cells. J Virol. 1988 ; 62 : 902-911.

24) Akao I, Sato Y, Mukai K, et al : Detection of Ebstein-Barr
virus DNA in formalin-fixed paraffin-embedded tissue of naso-
pharyngeal carcinoma using polymerase chain reaction and in
in situ hybridization. Laryngoscope. 1991 = 101 . 279-283.

25) Hokenbery D, Nunez G, Milliam C, Schreiber RD, Korsmey-
er SJ : Bcl-2 in an inner mitochondrial membrape protein that
blocks programmed cell death. Nature. 1990 ; 348 . 334-336.

26) Henderson S, Rowe M, Gregory C, et al : Induction of bcl-2
expression by Ebstein-Barr virus latent membrane protein 1
protects infected B cells from programmed cell death. Cell.
1991 : 65 : 1107-1115.

27) Lu QL, Elia G, Lucas S, Thomas JA : Bcl-2 protooncogene
expression in Epstein-Bérr virus associated nasopharyngeal
carcinoma. Int J Cancer. 1993 ; 53 © 29-35

28) Kouvidou CH, Kanavaros P, Papaioannou D, et al : Ex-
pression of bcl-2 and p53 proteins in nasopharyngeal car-
cinoma. Absence of correlation with the presence of EBV en-
coded EBERI-2 transcripts and latent membrane protein-1. J
Clin Pathol Mol Pathol. 1995 ; 48 : M17-M22.

_19_



