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Mol obd FARS= olA7A] WA F
HEA e YA ras, myc, int-2, bel 29} T
ZFF AR p53, retinoblastoma 1(RB1),
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Goll M= vk, Burkitt's ¥ZZF, non-
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Z| o4 EBVS] DNA, RNA 3 {3z 484 4
3}¢] Epstein-Barr nuclear antigen 1(EBNA 1),
Epstein-Barr nuclear antigen 2(EBNA 2)¢} latent
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1. Epstein-Barr viruse] ZIPZAZ29 viral
oncogenesis

EBVE 18 virus¥ ¥ icosahedral |
virus24] 172 Kb%l double-stranded linear DNA
segment?] genome2 711 Y 150nm-180nm
ZA7)o)c}H(Lennette, 1985). Intemnational Committee
on Taxonomy of Virus(ICTV) &R/ <)si
Human herpes virus 4o 23} 1964 M. A,
Epsteino]] 2]8)A] Burkitt's P X3 A XX 1 1|
HTE7F Ago= WHFCH (F 1) Epstein, 1964).

EBVE] AA%FE IZte] Fiteo] e 33
HA1e) eleel] ofsld Tk AlgoA =D T
QoA 71D EE doAA BAd gl 9
T A et XA FANM vlola| F4



o] gojydt}. EBVE FAMEE F= JXA A
X E3] Beell YEZFE FHY £ A5Y A
A EE FH3e Aoz 234 3o AA B-
cell §ZF 5 10%NA el Loy &34
o] AQukg AAle] QEtd R AAMEE
AAR R 100 AEF R o] Axyte] AR
Z yolglel EBVE A#d Aol WAN=Z o
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Table 1. Human herpes viruses

Virus Designation

Herpes Simplex virus type 1 Human herpes virus 1

Herpes Simplex virus type Il Human herpes virus 2
Varicella zoster virus Human herpes virus 3
Epstein-Barr virus Human herpes virus 4
Human cytomegalovirus Human herpes virus 5
Human B cell lymphtrophic virus Human herpes virus 6

RK virus Human herpes virus 7

EBVe] & AGARE goln] =84 +¥
R EF ol4E B3 o]Fe] Jnpa . F2
TAFe] AujA e JPARL FATE A
o A =EAE £8% HikE F3o g
He 44= ded, AEded Baje Azygel
#Fdoa 2 68 Jells A9 vins &
Fo] #ZPGE Rk Yt

EBVS A7l thstede HAstA $8E

e AT Bcell FEF ERo EAshe
CD21 F8A& F3t] o] foliz LA Ao
o, o] Exe EA4EAE CR 223k 39
140 KDef| i3l glycoproteino]th. HE o]
gk CD21 87+ B-cell PETo] s o] EA)
atA] gha ARMA RS 6%04 EAFRT Ba
2 et olHg CD21 FEA9 AFH EX
&l EBVyE &34 3ol tiste] A@dHez

— AR WRE—

Qe $UVT AMALS Boell AxTFEE A
HE L vius wo] F dulFo] &34 ¥
CR2 receptorol] 23} virus-Cu receptor -3}
= endocytosis 3 -& F3la] vesicle2 BAAE 4
T4 Y2 FHEvy €24 Uk(Fingeroth F,
1984; Nemerow 5, 1989; Tanner &, 1987).

EBVE YIX3Hogx HHA 02 Beell
ZFE s B84 A% 2de fdEiy
o) & A ol EBV genomed THEA €3
DNA EA ez EA3tn ot

o)y EHFeNe EBV FAAE 679
Epstein-Barr nuclear antigen(EBNA1, 2a, 3a, 3b,
3c, 5)1 270€] latent membrane protein(LMP 1, 2)
9 terminal protein® 2 FAH o] 7 (Allday &,
1989; Sprinkie®} Veltri, 1981), EBNA-10] Xd =
73%- EBV #Ax}e] E47} dojiti, EBNA-29}
FA A zat dulz o] AL B-cell immotalizationo]
8% A4S gvhn geix Jov @l &3 &
4, 1985; Yates &, 1985), B#4 EBV A=}
o] ZFd dF AAF Bue vv)g dAelo.
gy H2 B84 EBVE A=8la] replicative
cyclez A¥A)7)|= @Y EBV A=A BamHI Z
EBV replication activator (ZEBRA)7} WAg o=
3 EBVZ} B-cell 2 A3l B-cell S @ XolgA]
AE A AFAAA immunoglobuling 2H) 8}
A ke AEHH 5L Za da Radm
it} (Brown=} Miller, 1982). &% EBV #A-EA &
AA AEel IMP 12 Bcell 379} A
A M AEAHS FHEPI FyA L
it gol WMEE Zefate] o4 FAARS 7
Aol FAstD PEFFFHAARQ bel 2 FHE FE
3o 2% apoptosisE A5t EBVS: g o}
A EFo] W7 Mol #dd: Aoz guF 9l
o} o]z gt LMP 19] @H & ¥|Q17} n] 3¢
A 25%-50%, &4 QHFETLE 20%-30%,
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Hodgkin's diseasecl|X|= 40%-50%14 THH&
Aoz Baga ik =5 EBER 12] 7]F9 A
sl 83 €27 v o AAAES) o
o ¥ Aos Hol BEA, HAl £-2 RNA
processingel] ojd A8-E & 2oz PR
Urt.

=5k non-Hodgkin's @IXZE §alolr] EBVH
ZAdE F=ZErE%e 8438 cmyc gened
dAge 24 ok HAMR] c-mye gene WA o]
719E 3te Aes FPH vt a8 EBV
A7 E F Becelle] MXe] Af] dag
EBNA-5& p53 @93} ZA3ele] p5S3/EBNA-5 &
gAHE Fdst=t EBV 147} p53 SAARA
2L ol FRANFE ddvlde &8 e
2 AZbet DA SHEA @l EBV 29
o] p53 THIAEE FIMNTIR= B8 AR
F3 €t

2. vjolztetel RIMN TF U wal =FBH

H =
T

¥ Q1732 Ao uie} @AYRI=e] Apolz} 4
Bl F2 Fdolrel FI A4 R FE, AT
AN Bo) wAsle Ao Baxi YHHE
Aba} op32), 1985: Lainge, 1967). Basakiesi= 7]
=9 HA 03%E XAl 315 11 (Basakies,
1974), Miller= 91910} 0.25%% XA gcka 31Y
o(Miller, 1971), Martin 5-& UE-L #|9]g o}A]
ofglol Al WFH ZpAde] wohal & rH(Martin
3} Chokravorty, 1959). Sjellx A3} %(1985)2
0.71%2 YLHET}T ¥ o2 Hugged T
A7 FAYEY F 15995 e FYNEE B
o dEL Petero] 2)E1d Bokleld WAt
4644, o1zt 46.04, AMFANME= FAL 5354,
ofal 52.04|=2 H8k5] 1L (Peter, 1970), Hoppet=
P o] 49,582k 3+% 2w (Hoppe, 1976) =

Woldle Aa} o] @zl 4224, o2 45142
Wit 42940 sUEE Aoz WnsAHUS
A3 Fe4, 1985). $ddle Hane 3 : 1,
Thompson F& 2.4 : 1) H|&] AF <L 32
12 R 3&lgch(Hara, 1969; Thompson &, 1970;
AEAT FEY, 1985). VAT YL 275780
2293d 4 THo=REH AWiAe 13
o] Hlmd 3 Rew UA gon H<I7He]
Z7lde HQAge 2RE AITE= WEEL
AAsE gl sickar it w1 4
ozE WA L vEde HY, A WAz
2 FEge AFA, a8l AAFYH A
9 5% & ¢ Aok @A FEEHE vAAete
Wz g EFUHS WHO (1978)414 A3
§ BHE o] 83}a(WHO type [, Kkeratinizing
epidermoid carcinoma, WHO type 1, nonkeratinizing
epidermoid carcinoma, WHO type I, undifferentiated
epidermoid carcinoma) §1 0.4 ©l& 7|Fo =z HEY
GE % 4EE 23 FEH ok

3. diolzbetel 2lQlolx}

H Q17 €l oA #4dd] WA n §lA
o I Hld #eted B2 Barl ok A9
o ta} & FYEZ Hol A E&o WYY &
ot A A Hold] 7]Ade= Aoz Brw &
t}. €| Z S0} Jacksone }=A BB o] {19
o] ®dar 315 (Jackson, 1969), Miller= =)< 3
B0 oM 5 BEAH 2 FF FA =
7t 2 Ao® Hol v Ho] 4G Fid] 7]
gtz s} tiMiller, 1971).

EF ¥Q1733 EBV Agate] #AE FHIe
oz dFr} el Klein Burkitts 922 hx}e]
Aol EBVe] thgl FAE TG o] F(Klein,
1969), Henle 52 ¥4 tdFF 1719 s
oA 45%,A V7] B2} 100%0]+ EBVE 7 &3}



o W17} ot F<Fa EBVY #AE T
(Henle 5, 1969). Getberet= in vitrooll A H4 &
X7} EBVel] ol#jM FZolEZ Wolxe A
£ B35} 3 (Gerbere, 1968), Nadol o] § H
15 YZ3n @4 passengers} ofdd
carcinogen ¥ co-carcinogen®.3 ZHg%v}n &

SdtH(Nadol, 1976).

4, d|olzietnt EBVSEe| Ao et o7 9

ik

HadPahy o] wga EBV Uig a2 A2
o] Bol3}A =HUon o|& o] &8 v ot
whz] 9] screening test9} A2 X w WP AL
o 2&& & 4 A HA

Z8  Al4¥ = viral markere viral capsid
antigen(VCA)el| Tt [gGot IgA & Foln H<
o= EBNA27} H]917tetel marker2x4] A7H
9lth(Klein, 1969). Henle?} Henle: ®|Q17+¢t 3
Aol Al EBV VCAe| 8t BH7} & 535
#ateld Bt 108jFE FA7E Eow EBV
carly antigen(EA)] oi§t A= stage 1A
stage V2 2 &2 Fa} 371 $715cts B
232 9l on(Henlex} Henle, 1976), Neel& H|S1
74k Aol glejr] EBVE] VCAs} EAd) thgh
IgA, 1gG FAX 7L U Frred, 53 FF
o 2717t B4 vlEe YHYSE Fvbeka A
B ol 7Z4hdhed vdzdete] 27) Aoy o
F AR =% F & Yoz Hasa Yo
(Neel, 1986).

HZ B4 A8 A rYe Udo s vdzd
Ate] ®)917} #A oA EBV DNA sequenceE
WUl EBVE A&3n4 ste of2{7kA] B
o] Ho¥l1 ¢t} EBVS u|elzbere] #APHE
AARse J1EL AA, ¥AG 3N F2T
DNA®|A] viral genomeo] Z&F ool 331 =4,

— A MAE —

viral genome?) monoclonality?} FH = ojo} 3}
A, S$AE HollA viral DNA E-L viral gene
product’} ERTH o2 FAsojof g B
H1 9o, oag JEE UM ge] v
olzketolebn ZAetm QleHGerald S, 1991).

Gerald= virus DNA sequence® ©]|-83} in situ
hybridization(ISH) **]& ©]8-3}] WHO type I
S WHO type e} ®Q17gt ZAolN EBV
DNAE ZH&dozs HAAUae] dAE F
Bt 21, WHO type [ squamous cell ¥)Q) 7)<}l
M A& FEdn Eusty JviGerald,
1991). WHO type [ squamous cell B]<1Z}etor]
EBV DNAZ} &5A ok AEe 4L ¢
A ghgkom, olF squamous cell WA E
EBV DNAZ} &= k= 29 2 st Sl

ol#l g ISH B-& W3er} doix #4% 2
& dA Eata vt A 2RES QA
-%-(polymerase chain reaction, PCR) o] 7jd4
o=X A ¢lE v|Zke] viral DNA sequence
E AEE 5 U4 HU

B Azke dddidn o AdE L& oy
AFTelA I & W)z A w7
elgFakoz A 3AE dde=z Habd
Zod A& o] 4t FHEL AHRE Uy
o2 EBV DNAZ #A&dach x4 318 =
WHO 1 3 18]1A EBV/} AEEA] 443, 1
2 6 A5 38 (50.0%)N, TP = vlEside] 4
S 248 F 228(91.6%)1 4 FA WHS-E Ho
WHO type M2 714 FAZE e A2 el
THE 2), (M35 F, 1993).

M e AR HolFEoINe W& E
< 48 F AdeA FAAEE Bk ol &
AFE7} & o] Holslojx EBV DNAE 7}
i %loj4 EBV DNA7} &AI¥ 4% DNAoj
integration=|®| %4 71543 primary occult
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cancer #¥21e] AY FE)A EBV DNAZ} &5
W ey} HAAEE 438 4 sler, &
Fo] 2AoZ% PCRe] 7}sdlEz ARERQ)
fine needle aspiration%t 2.2 Ztto] 7}gdlvhe A
& AAMRICHE 3).

Table 2. Detection rate for Epstein-Barr virus DNA

No. of positive / total case
reaction (detection rate)

WHO type [ 0 / 1 ( 0.0%)
WHO type T 3 / 6 (50.0%)
WHO type II 22 / 24 (91.6%)
total 25 / 31 (79.2%)
control group 1 / 20 (20.0%)

Table 3, Detection of Epstein-Barr virus in neck nodes of
nasopharyngeal cancer patients

Age/Sex WHO classification Primary site  Neck node

19 /F fype. m positive positive
60 / M type 0 positive . positive
26/ F type I positive positive
46 / M type Il positive positive

ol gt WY& B3] Micheau 59 Hile] o
3td | E3let(undifferentiated  carcinoma)yto]
EBVE #A vtz Hadbs] eri(Micheau F,
1980), Rabb &-& ¥-g¢te|= EBV DNAZ} A
$e Busa(Rabb S, 1987), Ichiro 52 Sjo
gren's syndrome(SS) $=x12] FA ZZ A EBVE
A&l o0, immunodeficiency disease® 7}z
$tale]l WHO type I (keratinitizing epidermoid
carcinoma)o]lA 71.4%, WHO type 1
(nonkeratinizing epidermoid carcinoma)oll 4 61.5%,
WHO type [ (undifferentiated carcinoma)si|A]
100%2] ZHZ&8& Hustgridchiio T, 1989;

Ichiro 5, 1990). |2|§ A3 Haxe] e o}
21} o 55 WHO type I (undifferentiated carcinoma)
9 AS M &2 AEEE Ve : Utk
198611 ¥t o] Buef o3 104 o]sle] olF
T EBVe] g v]Fo| IgG FH X7} 81.8%
9] 48 Jehin, EBVE Aol el 59
ol Ed 9% 299e 233 B o =A7hRe)
Azzd X Az EBV/L #ZEs &
HedE 5% £ ATBERIE F, 1986). A3
¢l M= EBV DNAY} 428 4 glod, ¢|S5o]
premalignant”d-$-912], healthy carrierQl®]& <& &
ok, @A7kx] EBVZE vl ga DH @ #A0)
ULE 8A" F Ao, EBVS A ¢t
7174 A= ofF B A]A] ga glem ol
g AAE FF uARYLe 1Y Xad #Ax
AR ML v go] Bt v A7Eojol ¥ Ao
2 AQZde,

5 FHF oty A=ZFo o 1z 3l
He| =X BN Ef/

9 TS A BEA NN LYsh= A
Wy HFReE FARY wANEF F M
E3n, g7t $7A%Y 4Zd FHE FE
AR 297 YT 45 4.2%-5.4%F A5
o SAR AAFF] 14%-11.1%F AP
A F, 1990; 2737 5, 1992; AAG F, 1992).
F2 #Z7dA 7lgste FFA  Hodgkin's
discase 2 VY A FAN AN Fefdl=
ZF4E Tair] QA9 o= Rt Y
At

Hodgkin's disease:= 745 @ZAS T 54
4 EZAT, F2 AN, 495, AsNe] gy
T 22 YEAoAN diFE ddde WY,
non-Hodgkin's JXZ2 4oty fxa e T
A FEAFNA 60% 7|¥EH PP R4,



Z 23717, A%, MR, w7, v 2
HE, 774907, 8dd FAME 40% TPt
(Lennette, 1985; Burton -2, 1990; Economopoulos
%, 1992; Fierstein®} Thawley, 1978). AU R ¥
Bzt met Aol glovt dukao gt
M Tdshs RO= Hofly AFE dAPNEE
YutA o 2 Hodgkin's EZEZ7 non-Hodgkin's 3
zFe 289 & dYV=sE Qe non-
Hodgkin's @ %0] s¥dgo] 25 maviay B
nxo] glth(Alan, 1981). Alan2 15-34412F 504
o)Fe) % Wel Be WANES yehdrky 319
t}(Alan, 1981).

o|H| gl %3} ool el W= Horiuchio]
el 93t 74 8 RHlEd 41.4%,
Waldeyer's ringol] 39.1%, B]7}e] 17.2% A gch
I g ov(Horiuchi &, 1966), Awbdoz
Evans, Freeman 5o] Hp3l vl ul=w 70H
=& X33 Waldeyer's ringoll 714 &4Els A
o2 ote] A U cH(Evans, 1981; Freeman 5, 1972).

FHA T e AT BH FEA AT (cell
surface marker study)S B W FHEI Y o
8 Alxe] XY whal T-cell 3} B-cell 2
2 ER3 ddRor o 4stn lch(Chadbum
3} Knowles, 1994; Paker, 1979). ©]5 937 o3}
Wb HZFY IREZ Becell 71¢0)E T-
cell EF2 v]ZFo|rt vl Fel A &3] S}
st ent, T-cell Alge] TS A5
A non-Hodgkin's X2 & T-cell AE FTF

<

) Tyl 9F.L 31% FIE 26.1%%A 1o
[=] =

R

U gge 15%Y 6%H T & Ao] olalo} AY
o] FFH ERoE d4Ho] o] "R o}

Fx AGzke] #olzb UL-E& AlAFEIA THChan
5, 1987). =3 SRR dddor TS
non-Hodgkin's #X£e FIHE nje} FYzF

02 #Ho)sly= Hodgkin's & Xt @] ¥|as:

— AR BT —

Q) Aol Yorim QA AMe] 271 Lo
e gEo R o9 Ao nE veolas, WAH
A, FFRAR 59 4844 290) Agdn
AHETHE T, 1995; Kwesey 5, 1988). 2149
xZo} BFo thal A= Thomas Hodgkineo) A&
Uy e old, HT Rapparport 2 Lukes and
Collins?} 3% ¥#/Y3} Working formulationo)
Wo] AHEH 1 9lom (Lukess} Collins, 1974), &
Z42 o YZFo)A Rapparport E-FHOZ
Horiuchi -2 Histocytic typeo] 7}% E%E}_TL Hi
g3 Slck(Horiuchi 5, 1966). AT Tolr:
REAL classification(Revised European-American
Classification of Lymphoid Neoplasm)& 7|so =

E7H7 = g

6. TEF ot E=F9 elelx

oty EEZTE HANE, 9HEFE, 287,
A oy, A 2n AR dig W
& 5o AY R AF3o FFT A7k e
HAHY 8ot AARHY 247t FFLAY o
| e T A= JYAEd. 4y Hape T
Aol faiM e obd B =dho] AT 4l
© 2+ herpes virus, c-type retrovirus, EBV Z-2]
Hada A RA, FERAR 7Y F42F
gl f1Qle] 8% 9L sl Y& AR U
7 ler WgEta oM e A% BY 1994
B, FF 4F 9 AFelM HY7)se] A
sl=lo} 9lg o WANZZ} of$ stidohn %,
1994; Seoini &, 1992; KoS} Lee, 1994; Kanavaros
S, 1994). o] F ol21g vius FALAH HHAAH
auelA oy FLTT WA BBV 1Atel
o WA Belo] Atkn HuF D Ut

Bruin 5& &2 T-cell §ZFoA FHEL ¢
#9233 Southern blot hybridization 3-8 o] &
sto] 247} 11%, 35%<) EBV A&&& Husda
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(Bruin &, 1993) Weiss T2 angio-immunoblastic

lympbadenopathy-like(AILD-like) T-cell 3 X el 4]
90%2] EBV ZA&&& WY rh(Weiss 5,
1992). =3 H2 794 EBVE Becell AQY
o} T-cell Ao 94 Az AR BA7) 9
omn 53] H|Ztolvt ®|QIZFE HAWEhe HE T
cell P2y BPREAAd0] 2L 1wo]y= Non-
Hodgkin's ®Zg o] 23t dd4d& Bastan 3l
L}(Chan 5, 1994).

7. 2HS oM ZED EBVYe Ao B

EBVE| g% Bdaai] e o2 FFe EBV
A aHgel] g)gte] o] Rol3th. 53] EBV
2A gAe] 420l LMP 18 Bcell ¥ X o}
AN AEAE, AEFHS) AP
oA xe] Bapyhge] WaE Zdeted o4 A
Agre] VAo Bl B xAle] oA
Axye ofd X FE A A EB\I__] &3
27 A&sn Yibde] gon steby TufzA
o 5 o] 1% Epstein-Barr virus encoded
mRNA(EBER)S ISH ¥ & Bl ZA2 o)
5l th. EBER+= w2 A hd] Fslo 2 &
B R EAshs dEMEal 22 EA
© Ui AE" 1090] A4=o] La protein¥ ZAF
&ted ribonucleoprotein particle® A} &c}, o] s}
o] ZA7|w AAU B o] S48 g
RNAgt:= 28] 2314 Leg zhpo] HgE 72
= o] f2 Atk 2 71Fd deMe P 4
7 dle glovt AR o] FxEe HAer
Hol B, #Al & RNA processingd] A&
Aow MziE)e)x1 v} Hummel S, John £
non-Hodgkin's 3LFollA] ISH 4 o2 EBER]
HEZ= Teell o FZFAMe s 57
LY Bcell G HLFof A= A HdHA

I

il

@evht B ypelEchHummel =, 1995; John %,
1994). ¥ dpol A% ISH ¥y o= EBERe #H&E

A 408 = 2081 (50%)elX) FPoz Y=
o oMy PxFe] WA A«) EBVH Ao
& Aolgt AAHHE 4).

Su 5~ EBVE] 8RR divtellA] =3 Tell
HEFO 407014 EBVE H&stdar . 20%elx
EBVS| 73] Rold 542 BAsIESu 5, 1991
Su 5, 1990; Su 7, 1988). H &g Jur) W7 HEE
A7) EFAEIA T U Teell YLFH BBV
oto] AL Baeh 48 & gl

Hodgkin's @ XF2| ¢ EBV Z&&0] 50%7}
A Hxu¥lm 21eo(Su 5, 1990), nodal non-
Hodgkin's YX23} EBVSle] #AA4L ¥ wy
Aol w} FEFFEAUClA EBV HE&] 11.0%-
46.7%2 vt2A Bastu 9 vh(Herbst 5, 1991).

Table 4. Detection of EBER and clinical characteristics

Positive(n=20) of EBER Negative(n=20) of EBER

No. Yo No. )
Sex
Male 15 51.7 14 48.3
Female 5 45.5 6 54.5
Site
Nasal cavity 6 66,7 3 333
Nasopharynx 0 0.0 4 100.0
Oropharynx 0 0.0 2 100.0
Palatine tonsil 8 47.1 9 529
Tongue base 1 333 2 66.7
Larynx 2 100.0 0 0.0
Salivary gland 3 100.0 0 0.0
Stage
I 8 61.5 5 485
I 6 40.0 9 60.0
il 3 100.0 0 0.0
v 0 0.0 0 0.0
71 e 3 333 6 66.7




2 AAg ddAE  extranodal non-
Hodgkin's ¥X 2 368 3 102)(27.8%)|A EBV
7t AEHY e RaxER &3 278 JE
Won 53] Tcell AY HZFTNMe AEEo
40%= B-cell Ag HXFo W& L 23.1%K 7} o}
& FA GEREAIT Fel)ot @A) gol FAEAHQ
Aozt gt 2y A4 ¥ Fxd 239
A¢] EBV ASE(71%)RTH Teel AY PoE
A BANA = oA A AEHe v &
A HEF wNoEA olga EBVIE Bk
Aoz Algsm 53] o4 grgo] WA o}
#7} EBV H 380 SlolA A93F AFA Ajo]
TR 2 9olg FHE TE T Ao
BZHETHE 5).

Wl

Table 5. Detection rate of Epstein-Barr virus DNA in
nommal  lymph node(LN) and non-Hodgkin's
lymphoma

Tissue Detection rate(case)

Normal LN tissue 7.1% (2/28)
Non-Hodgkin's lymphoma tissue
B-cell lymphoma tissue 23.1% (6/26)

T-cell lymphoma tissue 40.0% (4/10)

* p < 0.05: significantly different from normal lymph node
tissue

o]’ dx} Zo] PILF o}F F 53| Tcell AL 4
ZFo] EBVE #-2 Bl gl AeE Alzdch

4 B

H| A7 o dEUT 4 HEFolAM EBVSE]
Ao #ale] T A7 AJt o) F M
7Z¥et E3% WHO type [ (undifferentiated
carcinoma)?t EBV#} 243 A#Ade] 3led, ©

— g T —

ZH9 oM ¥TEI YITAH Tcell FEFME
EBVS} Aol YZEHAAR EBV A 9
EBV 7#&vto 2= EBVY #<l7} tumorigenesissl]
g Ao M= of HEsA WA @
2 gleh.

#H2o gEEE UUHT e FEHEL 94
g 5E o] 43 GoFg Exl B Yo
A A3 v ME, 224 H¥ S35 B-
cell =7 A E Jofl4] EBV genomes] H)ZHA
replicationo] S73 5 ot Fak Wajo] WAy g4
gt 338l B2 A7 #alAz Yok o o}
7b 7 Hejo] A=A, d=Y) 23, wAY =A)
oA} EBV2] latent protein¥} replication®] &g
gL FeowM EBVE Hele g AT
F3l8 A ZoA] EBV replicationS A&l &
2 QM E, vis, 2YFAA, ZdAAAE-A
A # P Pl oy ParBel uely]
Adte] @Gl gk ATt BEs] o] FolA 1
et

ooz B o EBVE A3 2ql 7]Hd
et AL A7 EE $OF EBVE 98dE §
A TS F vAAY, FRF Y g=ZE
o] WY A8 2 {AA A8 Ndo] vl o|F
ol ol & HAz Ytdrl,

a1 H

MO

AgPA, F9A, w282 HFA 543060 2 F
AN P FF 4353 U FAF uF. ol
©12] 33(2): 339-348, 1990.

@E, A48, 3L, oled, A9 AN
WAlgk obd Ymgol] it 444H 2. el
91A] 38; 599-607, 1995.

el g, 3UHE, 95, 48, 2% R



— Epstein-Barr virus®} 7% o} Fokwe] @4 —

oA FoF #xlo] glelA] Epstein— Barr virus
antibody titer?] A4 o], ghejQdA] 29(5):
662-669, 1986.

M, odE, WiAE, 3%, AdE, &3=:
vt A oA FHELS A g
Epstein-Barr virus DNA Z&. §0]91A] 36(2):
185-192, 1993,

A&, A vl dFTYe d4eA %
A8E 47 A #H AF. goldA] 24
161-167, 1985.

273, ol=m8, o] &2 AR FY d4A 2
Fho) Q1A 35(5): 650-656, 1992,

A, o8, UdE: FHF FEY 444 1
. Fro]elA} 35(5); 419-426, 1992.

Alan CA: Malignant lymphoma. N Engl J Med
288: 884-941, 1981.

Allday MJ, Crawford DH, Griffin BE: Eptein-Barr
virus latent gene expression during the initiation
of B cell immtalization. J Gen Virol 70: 1755-
1764, 1989.

Basakies JG: Tumor of head and neck. 2nd Ed,
Williams & Wilkins Company, Baltimore, 1974,
pp 188-199.

Brown NA, Miller G: Immunoglobulin expression
by human B lymphocytes clonally transformed
by Epstein Barr virus, J Immunol 128(1): 24-29,
1982.

Bruin PC, Jiwa NM, Van Der Vaji P, Van Heerde
P, Gordijn R, Ossenkoppcleo GJ, Walboomers
IM, et al: Detection of Epstein-Barr virus
nucleic acid sequences and protein in nodal T-
cell lymphomas: relation between latent
membrane protein-1 positivity and clinical course,
Histopathology 23: 509-518, 1993.

Burton GV, Atwater S, Browitz MJ, Huang AT:

Extranodal head and neck lymphoma. Arch
Otolaryngol Head Neck Surg 116(1): 69-73,
1990.

Chadburn A, Knowles DM: Paraffin resistant
antigens detectable by antibodies 126 and
polyclonal CD3 predict the B- or T-cell lineage
of 95% of diffuse aggressive non-Hodgkin's
lymphomas. Am J Clin pathol 102: 284-291,
1994.

Chan JK, Ng CS, Lau WH, Lo ST: Most nasal/
nasopharyngeal lymphoma are peripheral T-cell
neoplasm. Am ] Surg Pathol 11: 418-429, 1987.

Chan JKC, Yip TT, Tsang WY, Ng CS, Lau WH,
Poon YF, Wong CC, et al: Detection of
Epstein-Barr viral RNA in malignant lymphoma
of the upper aerodigestive tract. Am J Surg
Pathol 18(9): 938-946, 1994.

Economopoulos T, Asprou N, Stathakis N,
Fountzilas G, Pavlids N, Papaspyrou 5,
Dervenoulas J, et al: Primary extranodal non-
Hodgkin's lymphoma of the head and neck.
Oncology 49(6): 484-488, 1992.

Epstein MA, Achong BG, Barr YM: Virus
particles in cultured lymphoblasts from Burkitt's
lymphoma. . Lancet 1: 702-703, 1964.

Evans C: A review of non Hodgkin's lymphoma
of the head and neck. Clin Oncol 7(1): 23-31,
1981.

Fierstein JT, Thawley SE: Lymphomas of the head
and neck. Laryngoscope 88: 582-593, 1978.

Fingeroth JD, Weis Jj, Tedder TF, Strorfiinger JL,
Biro PA, Fearon DT: Epstein-Barr virus receptor
of human B lymphocytes is the C3d receptor
CR2. Proc Natl Acad Sci USA 81(14): 1510-
1516, 1984,



10

Freeman C, Berg J, Cutler SJ: Occurance and
prognosis of extranodal lymphoma. Cancer 29(1):
252-260, 1972.

Gerald H, Hansmann ML, Herbst H, Young LS,
Dienemann D, Hartmann CA, Finn T, et al:
Epstein-Barr virus and carcinoma: undifferent-
iated carcinomas but not squamous cell
carcinomas of the nasopharynx are regularly
associated with the virus. J Pathol 165(1): 17-24,
1991.

Gerber P: Infectious mononucleosis comp lement
fixating antibody to herpes like virus associated
with Burkitts lymphorna. Science 101: 173-175,
1968,

Hara HJ: Carcinoma of nagopharynx: report of
72cases. Laryngoscope 79: 1315-1319, 1969.

Henle G, Henle W: Epstein-Barr virus-specific IgA
serum antibodies as an outstanding feature of
nasopharyngeal carcinoma. Int J Cancer 17: 1-7,
1976.

Henle G, Henle W. Klein G: Demonstration of
two distinct component in early antigen complex
of Epstein-Barr Virus infecte cells. Int J Cancer
8: 272-282, 1969.

Herbst H, Dallenbach F, Hummel M, Gerald H,
Finn T, young LS, Rowe M, et al.: Epstein-Barr
virus DNA and latent gene products in Ki-1(CD
30)-positive anaplastic large cell lymphoma.
Blood 78: 2666-2673, 1991.

Hoppe RT: Carcinoma of nasopharynx: eighteen
years experience with mega ~ voltage radiation
therapy. Cancer 37: 2695-2612, 1976.

Horiuchi J, Okuyama T, Masubara S: Extranodal
non-Hodgkin's lymphoma in head and neck.

Acta Rad Onco 21: 416-420, 1966.

— A4 - PE—

Humme] M, Anagnostopoulos I, Korbjuhn P, Stein
H: Epstein-Barr virus in B-cell non-Hodgkin's
lymphomas: Unexpected infection patterns and
differenr infection incidence in low-and high-
grade types. J Pathol 175: 263-271, 1995.

Ichiro A, Kioshi M: Detection of Epstcin-Barr
virus in formalin fixed, paraffin embeded tissue
of nasopharyngeal carcinoma using polymerase
chain reaction and in situ hybridization.
Laryngoseope 101: 279-304, 1990.

Ichiro S, Bo S, Teresa C, Robert F: Detection of
Epstein-Barr  virus DNA by polymerase chain
reaction in blood and tissue biopsies from
patients with Sj gren's syndrome. J Exp Med 169:
2191-2198, 1989.

Jackson C: Primary carcinoma of the nasopharynx.
J AMA 37: 371-382, 1969.

John KC. Chan, JKC, Yip, TTC, Tsang WYW,
Lau WH, Poon YF, Wong CS, Ma WS:
Detection of Epstein-Barr viral RNA in
malignant lymphomas of the upper aerodigestive
tract. Am J Surg Pathol 18(9): 938-946, 1994.

Kanavaros P, loannidou D, Tzardi M, Datsens G,
Katsantonis J, Delidis G, Tosca A: Mycosis
fungoides: Expression of c-myc p62, pS53, bel 2
and PCNA proteins and absence of association
with Epstein-Barr virus. Path Res pract 190:
767-774, 1994.

Klein G: EBV associated serological pattern in
Burkitt lymphoma patient during regression and
recurrence. Int J Cancer 4: 416-421, 1969.

Ko YH, Lee JD: EBV in situ hybridization study
for non-Hodgkin's lymphoma. Journal of korean
medical science 9(3): 224-229, 1994.

Kwesey JH, Shapiro RS, Filiprovich AH:



— Epstein-Barr viruse} 7% ot Fgte] A —

Relationship of immunodeficiency to lymphoid
manlignancy. Pediatr Infect Dis(Suppl) 7: 10-12,
1988.

Lainge D: Nasopharyngeal carcinoma. Otolaryngol
Clinic North Am 2: 703-714, 1967.

Lennette ET: Epstein Barr virus. In Lennette EH,
Balows A, Hausler WIJ: Manual of Clinical
Microbiology. 4th ed, American Society for
Microbiology, Washington DC, 1985, pp 728-
732.

Lukes RJ, Collins RD: Imrmunologic character-
ization of human malignant lymphoma. Cancer
34: 1488-1503, 1974.

Martin M, Chakravorty RC: Cancer of
nasopharynx. In the disease of nose, throat and
ear. WB Saunders Co. Philadelphia, 1959, pp
279-284.

Micheau C, de The G, Oroﬁaxnma B, Schwaab G,
Brugere J, Tursz T, Sancho Garnier H. Cachin
Y: Carcinoma of the nasopharynx. Relationship
between histological type and anti-Epstein-Barr
virus serology. Nouv Presse Med 9(1): 21-4,
1980.

Miller D: The etiology of nasopharyngeal cancer
and its management. Otolaryngol Clinic North
Am 13: 467-471, 1971.

Nadler ML: Harrison's Principle of internal
medicine. 12th ed, McGraw Hill, 1991, pp 1159-
1612.

Nadol JB, Jr: Viral particles in nasopharyngeal
carcinoma. Laryngoscope 87: 1932-1937, 1976.
Neel HB: Anti EBV serologic tests for

nasopharyngeal carcinoma. Laryngoscope 87:
1932-1937, 1976.
Nemerow GR, Houghten RA, Moore MD, Cooper

11

NR: Identification of an epitope in the major
envelope protein of Epstein-Barr virus that
mediates viral binding to the B lymphocyte
EBYV receptor (CR2). Cell 56(3): 369-377, 1989,

Neel HB: A prospective evaluation of patients with
nasopharyngeal carcinoma: an overview, J
Otolaryngol 15(3): 137-144, 1986.

Paker JW: Immunologic basis for the redefinition
of malignant lymphomas. Am J Clin Pathol 72:
670-686, 1979,

Peter §: Survival rates of nasopharyngeal cancer .in
carcinoma. Cancer 25: 1099-1106, 1970.

Rabb TN, Flynn K, Peardon G: The differentiated
form of nasopharyngeal carcinoma contains
Epstein-Barr virus DNA. Int J Cancer 39: 25-29,
1987.

Soini Y, Paakko P, Alavaikko M: p53 expression
in lymphatic malignancies. ] Clin Pathol 45:
1011-1014, 1992.

Sprinkle PM, Veltri RW: Epstein-Barr virus
injection and neoplasia. Otolaryngol Head Neck
Surg 89(4): 542-544, 1981.

Su IJ, Hsieh HC, Lin KH, Ven WC, Kao CL,
Chen CJ, Chen AL, et al.: Aggressive peripheral
T-cell lymphoma containing Epstein-Barr viral
DNA: A clinicopathologic and molecular
analysis. Blood 77: 799-808, 1991.

Su IJ, Lin KH, Chen CJ, Tien HF, Hsieh HC, Lin
DT, Chen JY: Epstein-Barr virus-associated
peripheral T-cell lymphoma of activated CD8
phenotype. Cancer 66: 2557-2562, 1990.

Su I, Wang CH, Cheng AL, Chen YC, Hsieh HC,
Chen CJ, Tien HF, et al.: Characterization of
the spectrum of post-thymic T-cell malignancies

in Taiwan: A clinicopathologic study of HTLV-



12

— A3 W AE -
1-negative cases. Cancer 61: 1060-1070, 1988. Weiss LM, Jaffe BS, Lin XF, Chen YY, Shibata
Tanner J, Weis J, Fearson D, Whang Y, Kieff E: D, Medeiros LJ: Detection and localization of
Epstein-Barr virus gp350/220 binding to the B Epstein-Barr viral genomes in angioimmunoblastic
lymphocyte C3d receptor mediates absorption, lymphadenopathy and angioimmunoblastic
capping and endocytosis. Cell 50(2): 203-213, lymphadeopathy-like lymphoma. Blood 79: 1989-
1987. 1995, 1992.
Thompson RW, Dogget RLS, Bagshaw MA: 10- Yates JL, Warren N, Sugden B: Stable replication
year experience with linear accelerator irradaition of plasmids derived from Epstein-Barr virus in.
of cancer of the nasophrymi.'Radiology 97: 149- various mammalian cells. Nature 313: 812.815,

155. 1970. 1985.



