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LUEGESR I, A SER, S oICHEET VTR
U THIPEACSRL, RURERKT LA
R, REACRENBEBTH A", Ly
LEERRMICIZ, 20oRBLRUFEWEEMELS, £
Bichi 2EREEL, 28, BEEICE OREE
nEhFTws., LZATAHH, LWEEES (Nasoph-
aryngeal carcinoma : NPC) o5z ,19644F,
Epstein, Barr #8377 Y #® Burkitt v v /< @Y
(BL) ®Bo#hr{taaic Rl ~v <28y
4029 (Epstein-Barr Virus : EBV) oZi5% R
BIcE-. zhid, Old 5748, EBV EE#MK L
S48 U fealisdiR &, BL Ko NPC &M &
ofT, HENKBRIGEIAL /-2 LicdH-> TY
3. Bi@EUL LT, Henle 5%4, EBV {54k
%M HE  (viral capsid antigen : VCA & %
A5h3Y) & UktiidRigE T, BL 8EME
btz ORENRBOFEELTEHAL TV S, 351K
Klein "™, #pbikEk cHEERKR (viral
envelope antigen ¢ £z 5h 3”7 LRIET 51
% BL ® NPC 2&MAEDIcERAL, BARATLHH
Bo™, NIk 5"Wie, NPC EM#EH oL EBV Hikk
BEGRICERTEILEERELTVE. Thb0H
Ro%#b» 5, EBV i3 NPC oREMKER » «+ v 2
tLcadicso—27 s TEhBIE-/. £ 1,
Henle 5%, @B REICBVTAV <2 ¥
4 W ADRERE, REE, Zhico-o < i EBV Lk
EH—HT 2 LE2HEL, EBV oM EHR L

WAL TE OMBERERED T ZICE- .
LIAT, BL i3, REEN) v EE2RL. %
OAABIERAR S U v FRAMERTT, X EBV o
B, CossnlacBohTcwalEnEnh
5, BL it % EBV ofRRAEEM 33 <
GEENIEAYY e h i ATV E. LarL, NPC
HRMBOEETHI/LEh, EBV ol s hico
BT XTB#ESRD, lymphoreticular #ila" <, &
BogalaTs s EREROB L, 8L T in
vivo Eic B 3 EMIE,S S50 EBV B, ¢~
TARBEIE > TWARY | Lz 288, BlE, zur
Hausen 5%%, Nonoyama 5>¥ i E DS FHW %
¥ hybridization &%, Kleins® k3 EBV-
associated nuclear antigen (EBNA) % # 4 4 3 #
KokEAEn CoRBIc Ly, HEEEAKRE &I
EBV »/ 4o FEBREEHhBIcED, NPC &
EBVOFZZBFNS — Bl RS hTE. £2 T
E#12, NPC o813 % EBV ofAMAE#RE: X 5«
BASh,icd 3%, in vitro © EBV ¥/ 20t
IR~ OBITHRFE L, W oh ot AR H R
REEARLEBELEBOUTOERET- 1.

EBHHEEFE
1. EFRfR
1. hASERIES ERMmia (2-27-Ad)
ORIEBACHBE LT, YHTT7F/ I -2
FALESTEFomE 77/ 4 FiBEHEV, HEE

Transfer of EBV(Epstein-Barr Virus)-genome from Lymphoblastoid Cells to Established

Epithelial Cells Derived from Human Tissues :

Experimental Studies on the Viral

Etiology of Nasopharyngeal Carcinoma(NPC) Related to EBV Infection. Mitsuru Furu-

kawa, Department of Otorhinolaryngology (Director :
Medicine, Kanazawa University, Department of Virology (Director :

Prof. R. Umeda), School of
Prof. M. Hatano),

Cancer Research Institute, Kanazawa University.
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HROER EREMBOBMII{EEEt - /2. Hanks &
BT, NS TRMCHYIL, B 35RO R1E
B, A—CEEMr 5 v 2 2ER L TEEURBRE
28y, BEK : 20%F4ERMmAMN RPMI-1640
(RF-20) T37°Cicp@ISH L /2. TR OBIILA
Burkld s,
2. b PERBBRMAR ) v FIRBMR (FIL,
F.l)
4H, b MEMREBHEROS  OFEREKIT, G518
D&kHic EBV L FELBFZMS S, T4bL, BL
RizAMBEREY v R0, EHLOLDTH -
720, Y UoERAEENE L EBV ik 3 HAREAR
# (in vitro transformation®™) % L7:& 08
RAEMTHS. v rMEOBREY: EBV EAEE
i, BiEh, BEREDBOVHDY EBV oNB IR EE
TENWV. £2T, EBV HENRRERHEDO Y v K
MORERST o 72 %, phytohemagglutinin (PHA) #l
Wicksy v ROEBERS . 8, ~) v
KRB 10ml Lo, d*0, Conray 400-Ficol
BV, UV roSHRESMLL. K, BMEET
{b&sEk (PBS, pH 7.2) Tée# L%, RF-20 .
1 x10° cells/ml oM E & # L. PHA-M
(Difco) 100ug/ml FET, 37°CTH&E L, FiL, FL
O s hie (GER%B). o, R Y v IR
oHR%, PHA #l#AT# © ‘H-Thymidine o H
D ABERY i o HBRE L /.
3. EBV E4Mkark
EBV Eid4mfasks L TBEmo, BL BRI L®
Bk % PHR-1% EB® (3 5 x10° cells/ml
DiifaBE TEERIN:. BRII~4HEBIITHD
h, BERBRZzhEh RF-20, 10%F4 45 R m# m
Eagle’s MEM (EF-10)% 8w/
4. BRIk
ZTofM, EHABEEBRRMERIE, RoTE, &
b, 4, nazy—HBdARORRIERBRTS
5.
b FEEMEGHER - Hel (FARMD™, Hek (B4
B, Intestine-407 (R4R/NE)'P, Chang's Liver
(FFR)", Detroit-98% (& &8
b MR R®K © Hep-2 (MREESE)®.KB (Ok
ES)Y, Hela (FH)®, G2 (SHEMmImE)
+VIEEMEBE¥ : VERO (3 KUY FALBEY
~u 2y —EEHEGHE - THELBRER® cho
i, WFh b F4mE 2 ~20%M Eagle's MEM
(EC-2 ~EC-20) #Hv, BEO MY Fv =¥ 4 ¥ a
vEOIC kD, RSO,

I. EB % (b2 E ZEOERE

EBV E4# : PHR-1 iz EBs ek v, #
famtik s VCA EEoFWEAIc>< b, EB v 4
NRHgE LY. $bb, Eagle's MEM T 2 x1(/
cells/ml wBB#EL, —0°CTHMEMME 3 K,
3.000rpm, 204, 4A°CTR&LLA. 20 LED
millipore filter (0.451) M:&#%* EBV JH#& & L
f-. EBV offEiciz, HEEgmlaTci, 1~1.5
x10% cells/ml TH%E2~3H%, 3@ Hanks #
T~ 4K~ — + iz EBV Hik0.5ml 4 #EE L /2.
BBEEEEETIE, 5 x10° cells/ml DM A I
EBVik cHEZELBE L TEBVRLE %17 - 72 .35°C,
2 EBV mEF®%., HEEEMETE EBV &
24TTh o, |E Hanks iEcHifa sk - 12 1%.
BERE (EC-2) A THRL . FHEEERT
2, 1,200rpm, 1053:#.00C EBV RE40M % oh il &
¥, BROFHRF-AEREEFEHEL, BB O
1.

II. EBV #&MHFR O EEREE

WrFFERVTh b EgE TN,

1. ERMmE

PRS2 E—KRNEE LT, BX3E
B, MR THEEZ/: NPC BEMFELISH, LIESR
CHIRREDA S h - RN EEE(NPS) 6 f 0 FIE
RIMMAE &, BEESAMDFIOR, 3341MM7F%256°C.
30 ML L THW:.

2. dkbkRIEEE: (Henle &Y o IINEE™)

EBV E4#kakk (PHR-1, XIIEBy % #EMAR
LT aRMmAED VCA HikMmAlE, EBV EMAK
<o VCA R #pthikfgEssl v s . &
HBUAR T, Hik -7 070 voREaK S~
# (Hyland Lab. USA) %, fEM#i. Sephadex-
G-50, DEAE ¢t An—-22092 757 4 -~ CHE
BLA-bDA2EHLE. VCA ffaiciz, 7€ + VA

EEXREZR W,
3. dotiuiksiksE: (Anti-Complement immun-
ofluorescence : ACIF)

Hismia D EBV 4, AfEBHE LT, EBV-assoc-
iated nuclear antigen (EBNA) %#th4 3 Klein
SO YT EBMEE (ACIF test® 2HWI.
EBNA(%) i3, VCA(%) & ElBkic, #mias00Ll ki
i 3 Mk EBEARKORE (%) TRHL:.

IV. Ouchterlony k(= & 3 X7 VARG

@B NPC, Ry NPS mEZmmA$, VCA X
EBNA #tlicbB0 T, HRLEEER LI DD
WT, 20HERFEDOD, LR VYBLY, 705
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$ v&® Ouchterlony &EP%{T-1:. BRH 5 =
RBBEROFEY ickvfEdsht. HiRE LTEAL
e 2 b Y IZEAV N Johns O HED 1 ->THIE L
HERBRE R N, Fi, Fu(B), Fy, Fo(A) 2
OHEFEERLELSOEFEARL CHVA. LEL
7oy ivig, +rBEME o 5 3 VHRRER
(KRR 2HVI.
V. HVJ (Sendai virus X%, Hemagglutina-
ting Virus of Japan) DRE(L
EBV BEX ELME: SEARKEEMEROES
E®%fTW, EBV &/ A0fREEER~OBITE
ABLE, zOBRITHEELAH B0, RiE{L HV] i
L HMERA AT fo. Efiichz-> Tk, Harris
5%, Miggiano >¥oFkEBFicL. HV] (&
HE-1-608) o REBRINEM v« V2 13223.000rpm
603 DEELTEMERMAEL,  Dulbecco's PBS
(DBS)® ¢H#R LD (20,480HAU/m) 2E®4.5
ecmd ¥+ = Lizl.bmlARn, FTEIRBLEMS,
21 erg/mm¥sec D¥ARESFHEBH L TEL
IKRTEEL 72
zoM, HERERIZ, SEBREBIcSIhs LT
5.

n

Fig. 1 Fluorescent antibody staining of EB
viral capsid antigen (VCA) in P:HR-1 cells by
nasopharyngeal carcinoma (NPC), reticulum cell
sarcoma of nasopharynx (NPS) and normal
human sera

Numbers of
posig&ve sera(%)

304

20 80 320 1280
serum dilution for staining

e —@ :NPC, A A : NPS,
O———O : normal

Table 1. EBV antibody in NPC, NPS and normal human sera
Anti EBV Numbers ofrcases (%)
titer * NPC NPS Normal
1 20 0 0 1 (10)
40 0 1 (16.7) 2 (20)
80 1 (5.6) 2 (33.3) 3 (30)
160 1 (5.6) 2 (33.3) 3 (30)
320 3 (16.7) 0 1 (10)
640 8 (44.4) 0 0
1280 3 (16.7) 1 (16.7) 0
2560 2 (11.1) 0 0
e ) ** 13/18(72.2) 1/6(16.7) 0/10

* Positive staining of EB viral capsid antigen (VCA) with
immunofluorescence in P3HR-1 cells
** more than 640 fold dilution of serum

NPC : Nasopharyngeal carcinoma

NPS : nasopharyngeal sarcoma (reticulum cell sarcoma of nasopharynx)
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£ B OB &

I NPC, NPS BEHLURBEEDH EBV-VCA
PUEED 5376
NPC (1861), NPS (641 sk v@Em®E (104)
ot EBV Hifkffi%, EBV EAMK - P.HR- 1 %48
Fiflas LT, VCA THligd2& ., Tablel, & &
U Fig.l oT&ltiat. Th&b, ¥ EBV ]
BB ESBHBAELMMELIEES 2L, 20B
#ERiz, NPC: 72. 2% (13/18), NPS : 16.7% (1/
6) Lb, RESCI AL, Thabdb
NPC #&EMAicid, B o &, BRicit EBV
Fitkiio FREMH 0, NPC & EBV RloME# %
MCBERLTW .
I. EBV £F#K0 EBV Bz &L(FF BrdU
DRE
Bt EBV 2B AR ICELETIRER I,
in vitro T EBV ic& » transform L7/ ) 2

VEMBREER (BY5-8 8P 2RE, SABE L V.
20T, BHEP-5tw, EBV 4 PHR-1 @
iAW T, BrdU ##ick 3 EBV EA 0¥ i%h
B, 33°CL3T°Cics W THRHE L /2. EBV AR
ik, VCA BitimfaRcio L, Elc, 0.2% + Y
rvBREIc L AEROEERLE, BERKERYD
fo. HARAREA—ROE I, BEEEALE
(Bi EBV kil (1: 160)) 210fEFRL AV .
AERTE, RHEORF-20ic BrdU % 5~50ug/
m&Zz#T, 1x10° cels/ml © PHR-1 #ka
(ERBEMBEK oM VCA : 3.2%. £FXR (TBR
Bug) 91%) 2 BEL, HBEOZH, BN LT,
10B &L L. :

BRI Fig2 waon s & <, BrdU 10ug/ml
PITF ols, 33°C, 37°CoVFhTHIZIFEE ICHA
LT, VCA ERfic bR AR L. L L
S, MlaoEERE, Mic, BrdU BERM & Hic
B2E-THDL:. EREETCHBT S L, VCA

7d 10d

Fig. 2. Effect of BrdU on EB-VCA formation, viability and total
cell numbers in P3sHR-1 cells cultured at 33 or 37°C
33 °C 4d
VCA(%) 20 ¢

1 |

op
80
Via. (%)

40 L

5 10 25 50
ug/ml of Brdu
37 °C 4d

7d 10d

VCA or Viability (%)

: (VCA positive cells or unstained cells with

trypen blue/more than 500 cells counted) X 100

O O : VCA, A

/\ : Viability(Via),

J———"1: Numbers of total cells(T.C.)
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RIIICOHMITCic L THIC1.4~2. THE D 5k
MNasohtz, VCA BHRO LRI W THERGE
TL, Chiclf Lt s b+ s ML, &
BETRILTH - 08, MIQHMIcBL TIR37°Co
FRkDBATH . chonT &it, BrdU o
EBV E£0FB iz, BEMBEOKEET, 25<
EBV iogd, BbMamEkes w5 M2 2R
RickaltaRrBLTWS. BB, ZOERIcBL
T, VCA B#:Ro B HE 3 BrdU 50ueg/ml, 33°C,
TBE#% 0 16.2% ¢, ch&iidiEER (13.2%) o
MKH333°C, 10BMDEETH L NZOT, Lk EBV
AR, CORBTTERIN:.

0. 1. PREMRES EAEMmEaE, 2-27-Ad#

ROWIIt

Photo.1 IZ/R$ &K, #5 REICEEFL -8
& o okplamiEss, EE3~5HEI0B D > h,
1 BB cERKERHB L. (T, KESn)
YRR EB b 3R EMROSBEREE % R A AT
fELiEh i) 20%, MRIERcHEL., 28
MBIcREFMROMIa Y — B TEH b (Photo.
2) BRIEREMIT L. ISR A b H AT TE

N

3), MRAKREIVBEAERL TV 3 2-27-Ad#8
Ragkdssz Ehtz (Photo.4). %5, 4 RO
Riciz, mE®K (EC-10) 28V, IWEBREHR L
b s L s,

2. PHA #il#ic & 2RkK#1y v ~IRohE L & &

4k

t FERMIMY ooz, PHA RINERET 2~ 3
Bk, FREMEREMMELY, #5 2 EicHFL
. DB L X ok T, fhirfbantcy v ¥
Mfagk (FiL, FL) oA, #5 2L BRE
L. T4 0hicBEME->< v, MakEN. £ER
—EfL, EBREREILEERILOY 1 v HIERTS
st TOXSIRLUTHRIELBL, RlThflick
%) vl PHA fil#ic & 24h#5{b 33  Table
QIRREATWVWS., GIFEERAEICIE 1 X10° cells
/ml @) vo3k %, PHA-M 100ug/ml #& it %
#w (10% 8K Mm&EMm RPMI-1640) T37°C, 668%R.
5%COhTHR%, *H-TdR (1uci/ml) %2MZ T
X ORRELE. T, SBTCA (=1t
KeB) 2MA, 2oRBEESEO H-TdR 2 #E
L, #20M0iAZREEE ICHELRERIT L.

AS+MS; :
ASD : Atrial Septal Defect,

IC ER RO & 2 EA RS ML (Photo. Thicka e, Bk 2flize bic, REHF (Ha
Table 2. Peripheral lymphocytes employed in cultures for the
establishment of cell lines
[ : sHTdR uptake®in cul- [
Peripheral lymphocytes t}lln;le‘d P " . establishment
obtained from Notes -
- ratio . :
cases diagnosisw days 2 PHAE) | PHAM | (/)  cell line
1. 28y.0. % MI | 3 | Mitral valve replace- 383 (94,225 | 246 | ():F,L
{ ) valve
2. 28y.0. % |ASHHMS; 96 ‘ fr‘l‘%ﬁi"cwv,-?}‘lveng‘?,"c'f;‘;? 366 (87,112 | 238 | ():F,L
valve
3.32y.0.9 | ASD 20 | direct suture 356 | 36,082 101
4. 30y.0. 9 jWPW 3 | cut of Kent’s bundle 267 19,704 ZAS
" T T
5. 30y.0. & }normal | 428 | 58,913 138 1 (&
6. 28y.0. 3 | normal | 403 | 46,343 115 ; S0
1) MI : Mitral Insufficiency,

Aortic Stenosis & Insufficiency + Mitral Stenosis & Insufficiency,

WPW : Wolf-Perkinson-White Syndrome

2) Days after surgical operation
3) cpm/5%10° lymhocytes
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Table 3. ACIF-test in NPC-tissues, lymphoblastoid cell lines and
monolayered cell lines using various NPC or NPS sera diluted to
(1:10)
] | NPCtissue |P,HR1| F,L 12 monolaver.
SD?;;?OilVCA titer (frr(;lz%nzlsb )l e ’ & PiLEs P I?ne;/ ed
CUoNee | dcww| v |+ -+ -
2 NPC \ 320 - \ Pl + \ ~
3 NPC \ 640 - \ + - + -
4 NPS | 80 - + - + —
5 NPC | 640 | — \ + _ + _
6 NPS 1280 + + - + -
7 NPS 80 - + ~ + -
8 NPC 1280 + + ~ + -
9 NPC 640 - + — + -
10 NPS 160 - + - + -
11 NPS 40 - + - + -
12 NPC | 2560 | T e R
| —( 2 cells) *
13 NPC | 640 | B -
14 NPC 80 - + - + | -
15 NPC 640 — - + | —
16 NPC 1280 - + - + —
17 NPC 320 - + t - + -
18 NPC 160 - T I -
19 NPC 320 - + — + —
20 NPC 640 - + - + -
21 NPC | 2560 | + | 4| =+ [ +0ces)
—( 2 cells) *
22 NPC | 640 | i -
23 NPC 640 — — —
24 NPS | 160 — + - + —
*(+) : positive in 2-27-Ad, HeL. HeK. Chang's Liver, Intestine-407,

Detroit-98, ‘KB, Hep-2, G2 and Hela
negative in VERO and THEL cells

(—):

**EBV-infected lymphoblastoid cells

cells
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ncock HOMA) 2BEasnBEHR) v RT.
e LEERH L, BEEFABROLOTE, BB
MoOERBATETEH 7. Bic, Thoitbflot
b vooERD PHA #i#ic £ 3 °H-TdR ©oHlbviA
ARE, JilE (—) OIBADENLHBELTA 3 &,
BVLRDIO 2RITIR, Z2heEh246, 23870, fh
DRI 4 FIOK 2 OB DABR (FE(LR) %
RLZ.

IV. NPC, NPS BEMmWICLS NPC Mt Ui
b P RIERARIERRRRICEITS EBV R
BAHE (EBNA)

1. in vivo [E# (NPC) &Kz B13 2
EBNA o0IF#H

£ o@mMa s LT, NPC (transitional cell car-
cinoma) B&H > DERMBBERA Y, 751424
wb (#423a3—-nFr—n, CM-38) CERLI
B 4 poFiEIF THEURE: (ACIF) 2 AV T,
EBNA 2% L. OB, S—KRRICAMNBEC 3
NPC (18%1), NPS (6#) SEMBE0H2U4M % &~
(1:10) cHBRLTHVE.

#EH42 Table 3ic/RL AT &<, MHENO. 1,
8.12. 21, ® NPC 4 &, NO.6 > NPS Im#
RERMBUR T, Aohic bREHEBcD &,
EBNA %R L&/ (Photo.5). EBNA B#:%5R L
s S5MiER, +~TH VCA i (1 : 1280)
PLEAERL, CoBORIGIIR. Wit EBV Hilkil
BERshz b0 LBbht.

2. b bERERIEREAKIC B 5 EBNA off

B

EBV BRyfeERR I, FH5oMbalekk (2%
BER 4K, HBEERIK) cowT, EBV R
OBEME ACIF itk % EBNA RHTH~NTHI.
ERAMBRIHIEO D EE—T 5. EBNA Bt
RoOEBEG, BROEERLIBEIRITTEI L%
PHR-1 MRTHETE 0T, FitEERIOB L
tosmBsAvhiE. ACIF o¥ER (+), (-)
TEROLEBH. &RiE Table 3icRL.

Chisbe, BERMRICBVWTIZ, BLA R
iz bmRark (P:HR-1, EB) o 2 fiAidkic EBNA
BT, SAMEL2 M & XEL - (Photo. 6). L
L, F¥H4 PHA #I#cRibL - FL, F.L M
K, FicemEclitsRL, EBV »/ s B# ik
Thote. L LM, RicdbHFERT 2, Thic
EBV #Rir&s ¢/ FILE WIRATIZ, 2 M »EH
ZRU. %, B ER1285k ¢ < T oMK NPC
BED NO. 12, 2o 2RV 227 T

n

HERL, EBV ¥/ A0BFEE LBV & HE L
1.

£ T ATNO. 12, 2 ofEMA i, B ERMEia12
Bod, t rLAOHBER TS 52 VERO, THEL
wlRERVMolMETXTERIGL, BHREE
Ztz. NO. 2To#facs—v iz, KADZ X OB
ARt E - BT B 0BV ERR SR AR 8]
gahs: (Photo.10). L L, NO. 21Tk, A
D&, HEBERRIEE—RIc@B», PHR-1 @i
THONEE L ERNKE LA XATE L

- (Photo. 11).

CO&IiIc, b rEROAIMOMIEE & ACIF B
2/RTE (NPCEEMAEDOHNIL% (2/18)) &, Ml

‘ROz s RFERME L RIET 5 0 b HifE IS

3. KicEE®IR, NPC BEMAD cHikiik (he
terophilic anti-nuclear antibody : ANA) %2R
HL, 2hi3ARREEMEEL LT XY, 70 ¥
IVERIET BEBRTVWE., 22T, BRALBK
Bicxo, FERBERER D 42EE, FIRS
oyIVAERRELTEORTAMAL. BRI
Photo. 7. 8. 9 ic;RLZ%.

Ih%EHZE, Co2MFE (NO. 12, 21) ik k2
rvd F(B) 4@ I1mg/ml, 7o %Iy 2mg/
ml ERUSL THRRERL . HROEH £ b M#
(#1 EBV Hifkfli (1 : 160)) TdRHETH - 2.
Ih&pIo 2z, EBV RN, £+
ot s 2 FREEH oMRE A 3tk sa
iyl h, EBV RERICRERATE L, 12,
X, oMol sve, FkiikBEEmE
B gz SLE (Systemic lupus erythemato-
sus) DL E, Ny sith{ hBEREHREROD
BHL TV 2 AR 2 R LR IR L 1o hs, B
MOEBRERBIRHIN LD - 12,

V. b MRIZRMEIRAND EBV #£H#lilck 3 EBV

5 LABITORA

EBV Ri#fvikir (EBVY ./ 4 0#1T) OEH I, #Aj
#Ro EBNA, VCA mitiRORETITbOh . 2D
B2 EBV fifkm@#tMmimEiz, Table 30&EE & b, No,
1, 6, 8ofMhbmitEW.

1. BEERanioEa

EBV »/ Afetk s MIBAL 12 & RS IR M sk v
voSHEIRTMI, FIL i EBV (MlitB o « v 2 B i)
ZHEME®%, EBNA, VCA BH®EERL-.

B2 Fig. 3 1wRTTEL, MK 2B ®
WT EBNA : 86.5%, VCA: 8%%RL, HoH, i
EBV BRE DI % &7, LIk ORRRIER TOMmIR
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Fig.3. Fluorescent antibody staining (EBNA or
VCA) in F.L cells infected with EB virus

EBNA or Viability(%)
100

80 L
60 } VCA (%)
L0
40
F Oeg
] s
20 “Q
\‘ty ________ O-mm -t 0---0d 2
0 N . o/ ey 0
No. 1 2 3 4 7 9 10
days (2d)(3d)(4d) (9d) 08d) (23d)(26d)
Numbers of passages and days maintained
O——————0 : EBNA (EBV-associated nuclear
antigen)
@ ——@ : Viability of cells
(@EREEEEREE (O : VCA (EB viral capsid antigen)

staining with NPC-serum, No. 1

BHERO#B 42 4 2 &, EBNA g#la0 EERICTE
TFLTBDEFL 248, VCA GBI A R L 2.
UL LEEROKNRE ;- 10R, &8 % : 2650,
FRNHET I LN, 20K 2 BHTROBHR
2RELEZ. coXxSi, EBV Bguckn, He b
ic EBV ¥/ n{@F#Kc transform L7k b Y
vosfadk FILE % Giemsa #f LT, o FiL
MIEIHEBL TS, MEEMICZLALZRLZEY
Blihb -1, .

2. HEERRoBa

ZCTid, 2-27-Ad, HeL, HeKow¢Fh be i
RIEE ERMEEEERALE:. cho 3BoMMIC,
%4 EBV 288, giE 1. LRABICHIUREZE
BELLH, v v zEEE, TEROBEICBVT
BREIT~TBETHE -7z, v o V2EESK, BrdU
% 5 ~50ug/ml BWOL, WHROMEE > £ 48,
BT, BEENICLERERDROBRER
otz

Ubkoz &t s, EBV 3EEKicBWT ) v K%
ENEEMIEL T 507 vl v 2T, K

R4 HIK (Photo.13) i3,

AR~ OHERDMRISRETHELEL SN .
DI, BE, £ +o EBV EEMEEMY v FK
MECBOhTVWAZ itk —BLTWS.

VI. & b5 EBV RF U U FRRMRES E b

B3R MRk soMmEMmascLd EBV &
# (EBVY / LDB1T) ORI

FEHmiToERY EBV @i, RDhickk -
fohi, NPC o FRztEgiEiaic EBV »/ A EET
BEVWSHED WL L o, ELZ b omMIaT
Table 3D Z&<{ EBNA #BRHT 2 EMNTEL.
BELIA I EBV 4/ a0MIMABITREE2E 2 3
B, LAY v oRMBHEETH s, Y v
REERBHEMOREICLZ Y/ LOBITHESEL
S5h3d. #I7T, in vitro TOHMMAIC L 3 EBV
¥/ LBITERELL HV] SRR, RO EE
HABTRIL.

1. BL @33k EBV #& ) v ~¥iR7Mla PHR-1)

ARV, SRIERLT - 2BE

Tabled-1) wRT & R HTRAEEL,EBV
¥/ LD AFIEEEREIC ACIF 7 2 F T EBNA
ELTHELE. CoBEo@f DBS 4 &m#E.
glucose 7 Y —THAlA¥® . HV] #RZ AV, @
famaoMRELED . X, 3B LMK
PHR-1 #lao HV] FETTcoMEHIRTREE .,
HERLEBKEHROEIA» oKD, ZOBE, L
R 2 -27-Ad, HeL, Hekofalhid) Xiz ) v
~ERRM  (PHR-1) 3. RMEOTESRNEH»
LR s, Eic ERMARARES VI Y ¥
~EREEOMS (Photo.l?) bREIICK RIS h, &
KRB S MU TH - .

»< T PHR-1 Bl&EORME%E A3 &, 2-27-Ad
wmlargsm<, HEIA%, 18.1%%RL, Hel,
HeK #l8Tid#nheh2.6%, 3.7% Th-1-. @
B, ZHEMERGO R EBNA Btz
2-27-Ad : 38.6%. HelL :
21.4%, HeK : 21.1%% 5%, ph 3 EBRWE &L T
Y v oRRRaE O EBV 4 LA 3B LM
RABITT2C &, BohThH-7., Lo L
5, 2-21-Ad fifaDBE, HVIEBEE TtV T
b, EHEGENEROART 6.5% HEL, 05
t  EBNA B#:#ER322.9% & oht. LT A H,
HelL, HeK mi#lao s 3 HV] (=) TOBRMAS
X, 350tk (0.8~1.0%). »»> EBNA [B
L Edonibot. Thib, b K
HREREEHREOM T, EBV ¥/ o BITHRES,
HECZD0H 2 L3HACATH -, Eic, HV]
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OEECOrbOT, HELK EBNA REME&HE
Kl et bicvsheBOL, CokS5UuM
SGHEOHME LW LERIRBETH - 1. 128, #R
1% & 2 EBNA BEMEoBREER L. 2 -27-Ad
WMETRbo 2 oMt BYAbD kD, HT

Table 4.

H

OEEIZRLTVLE.
2. PHR-1 @lasf, RREEETbOLH, -
1Bs
BEOERBRCHRETH -7, EBNA BrEla M

OHEF LR ELEE LY 5120, PHR-1, 2-27-

EBNA-staining of monolayered cell lines (2-27-Ad, HeL. and

HeK cells) fused with EBV-positive lymphoblastoid cell lines
(PsHR-1 or FLE cells) by UV-inactivated HV]

1). PsHR-1 cells‘

p.n. giant cells :

Numbers of Passarges (da;s)
Cells UV-inact. 0 (3 days) 1 (6 days) 2 (9 days)
HV] " p.n | pn ‘ p.n.
giant EBNA | giant EBNA | glant EBNA
cells cells cells
2-27-Ad  (—) 12/513 | 0/12 7/530 0/7 6/546 0/ 6
(2.3) J (1.3) (1.1)
2-27-Ad ‘ | [
+ (=) 35/537 |  8/35 23/505 | 3/23 | 25/527 | 0/25
PaHR-1 (6.5) (22.9) (4.6) J (13.0) (4.7)
Z‘ZT;f*d () 88/487 | 34/88 37/510 | 4/37 29/509 | 1/29
PsHR-1 (18.1) | (38.6) (7.3)] (10.8) (5.7) (3.4)
2/511 0/2 3/525| 0/3 N.T N.T. |
HeL (=) (0.4) (0.6)

Iie;; (=) 5/507 0/5 6/491 | 0/6 N.T. N.T.
CPHRL | SO R S0 R R A
}{e¥; (+) 14/534 3/14 12/547 | 1/12 26/533 | 0/26

P.HR-1 ' (2.6) | (21.4) (2.2)| (8.3 (4.9)
HeK (—) 2/551 0/2 2/535 | 0/2 N.T N.T.
(0.4) (0.4)
HeK
+ (—) 4/521 0/4 6/522 | 0/6 N.T N.T
PsHR-1 (0.8) (1.1) |
I{e¥i (+) 19/508 4/19 25/505 | 1/25 34/527 | 0/34
| PR 1 (3.7)| (21.1) | (5.0)| (4.0) (6.5)

(polynuclear giant cells/counted cells) x 100

EBNA : (EBNA positive cells/polynuclear giant cells) x 100, test

serum=No. 1 in Table 3

Cell fusion :

A mixture containing

both equal volumes (0.5mi)

of epithelial cells (2x10%ells/ml) and P:HR-1 cells (1 X 10'cells/ml) was
reacted with 0.5ml of UV-inactivated HVJ] (20,480HAU/ml) for 20
minutes at 37°C following a reaction for 15 minutes at 4°C. These
reacted mixtures were successively cultured at 35°C after further
supplementation of 5.0ml of EC-20 medium. Thereafter, they were
examined or passaged as shown in Table.

N.T. : not tested
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2). P3sHR-1 cells without passages

ratio v | culture days at 35C
-inact. | - ——————
2-27-Ad . PsHR- 3 days 6 days 9 days
cells cells HV]
p. n. p.n. p.n.
giant | EBNA | giant | EBNA | giant | EBNA
cells cells cells
1 . 1 (+) 45/553| 6/45 34/536| 3/34)| 16/511 1/16 |
: (8.4)] (13.3)] (6.3)] ( 8.8) (3.1)] (6.3)
5 (+) 84/537| 30/84 | 71/511| 19/71 | 43/554| 5/43*
(15.6) | (35.7)] (13.9)| (26.8)| ( 7.8)! (11.6)
10 (+) 103/521| 45/103| 91/541| 40/91 | 45/515| 12/45*
(19.8)| (43.7)| (16.8)| (44.0)| ( 8.7)| (26.7)
10 (—) 38/535| 10/38 | 36/521 17/36*5 26/530 7/26*
‘ (7.1)] (26.3)) (6.9)] (47.2) (4.9) (26.9)

Cell fusion etc. : Same as in 1), except passage culture. Mixed
cultures were maintained for 9 days with appropriate medium

change.

*In these samples, a positive staining of cytoplasma in non-fused

cells was occasionally observed.

Ad WM TOMEE, #RISELTOIERED
RO L THR L BAERF L. ER @@
BE&HERE (1 : 1~1 :10) cEBXZTIT- &R
%, Table 4-2) icRL7.

Thickz e, HV] BET B 2 MA@ E &K
&, £otho EBNA B#tdlaoBi, Bad 3
PHR-1 #fahs vizs, MhsERcBHonst.
HICBAEERROBEEIIBVT, SHLLESHELER
L, Bltksi/b L. L L., EBNA Bimadmia
., CO9AMEORREERICBVY T, RRIEBET-
KAEO GO LD, HohBR(ESME: MAE 16
~19%, EBNA R, 43.7~44.0%)iciiEashtz. =
DT &3, HV] EEHET (2-27-Ad : PHR-1 o
MRESHKIZ] - VOEKRA) ToLRIBO M@ %
AL, BECHBcMAMNG. 9%, EBNA B#=
41.2%D -y il c0BA. EREBLB O
RASHEEZERSEBENEY (6.9%) kbbb
7, HV] BATLEEED EBNA RMRHE h 12
e, pOIRUETOERMA, S, EBNA Bt
LR L O TR A TR LTV S, S bl
HE~&c sz, (1:10) BAo6BB#EELL, 98
HogBicbwT. MALTHWE—n 2-27-AdMEl
DMKAHE i dLBeE®  (Photo. 14) »i¥ke LTikD
WboD, HELALZETHS. LEL, COEHL
RBLMAa 2 3OCHAREE (VCA) TrBnBub

sfe. TOMBROHBEERIc-WTREE THRRT

3. EBV HiRutiE® e vk Y v v IR A
fagk (FILE) 2RV B4,

£C7T,PHR-1 WAoo bic FLE @iEAL,
BERETOMAMA ITRA T, BEREEL ML
BABETIHESERL LML VEL, ¥/ L0
BRELDECHBETERUALEL, AEBRET-
fo. (EBEZHEE Table 4-1).2) LFAEREL)
Z0fR% Table 4-3) icRlLt-.

hkb, EBV /s bR~ BITIZ,
HV] BET o4, #R 1R BHR48) B0,
2-27-Ad: MAMI10.8%%,36.8%., Hel :'3.8%
t, 30%. HeK : 4.5%th, 34.8%ic@Ewi. X,
HVJEREET TS, 2-2T-Ad WIATII KR 1 R, 2
R GER6BB) 0¥~ 7T23.8%, 12.5% ® EBNA
IEtEMRE D Bl % A 725, Hel, Hek MgHKL I B W
TRELTEHTER» /. 2T, EBV ¥/ a0
BITLMROMBEIIHCRL, 1) oERE L
AEEDBB LT, BEINR (IEE) L HE
L.

blaAic I EREBRRERICBT S, HV] &%
MfARdARIZ 2 -27-Ad: 8.0%, Hel: 3.9%. HeK :
4.6% %R L, 2-27T-Ad {ER2 D RhAHERE T AR 3R At
O2BoMBcLTEVWI LA, HV] EBEETFT <
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3). FLE cells

n

Numbers of passages (days)
|
| Cells UV-inact. 1 (4 days) 2 (6 days) 3.9 days)
HV] p-n. p.n. p.n.
giant EBNA | giant EBNA | giant EBNA
cells cells cells
o B 6/526 | 0/6 6/549 | 0/6 7/518 | 0/7
221-Ad () (1.1) (1.1) (1.4)
. 43/535 | 0/43 | 17/507 | 0/17 8/531 | 0/8
22T Ad () g, (3.4) (1.5)
227 Ad () | ewsis | os/2 8/507 | 1/8 6/533 | 0/6
_____ F,LE | t4b] @8] (6 | (25 ) @0
227 Ad () | 57/520 | 21/57 | 20/505 | 2/20 | 11/540 | 0/11
F1E 108 | “(36.8) (1.0 | (10.0) (2.0
1
|
| | ;
B 2/517 | 0/2 1/518 | 0/1 3/529 | 0/3
HeL = Ton (0.2) (0.6)
21/543 | 0/21 9/511 | 0/9 4/554 | 0/4
HeL A ) (1.8) 0.7)
HelL
; ) | 8510 | 0 4/522 | 0/ 4/511 | 0/4
F, LE (1.0 (0.8) (0.8)
! Hel 0 zos22 | e/20 | im0 | oo/ | ssar | os
) 03 | oo | @21 (0.9)
i F, LE |
| B 3/541 | 0/3 3/530 | 0/3 3/518 | 0/3
| HeK =1 Toe (0.6) (0.6)
: 25/541 | 0/25 | 10/510 | 0/10 2/527 | 0/2
HeK ) " C4ls) (2.0) (0.4)
HeK
1 () | /518 | 0/ 3/534 | 0/3 2/527 | 0/2
F, LE (1.0 (0.6) (0.4)
HeK (+) | /511 | 8/23 | 11/518 | /11 5/544 | 0/5
‘ (4.5 | (18 @uv | 9.1 | (09
F, LE A

Cell fusion :

Same as in 1), except three epithelial cells (1x10%ml)

were pre-cultured for 3 days at 37°C.

b EBV ¥/ ahifBiTLiBi—o 0 ERHEEAL SN
. LhLTholaotiRoEsEichRsT 300
2, BicS®RoBRBAELEDNE.

£ &

E bOBREEE (LEOB) 5, 94 VRIZK-T
BIahbLOaKL, EW3EZE, £ rUAOEY
W VIDEHREE, BRY 4 V2EORBBIETE
5225 3HIENBEORE,L SRBICILSESFL
2>2%%. Epstein, Barr 5ic& » T Burkitt

) v (BL) MlIcRRA s hi: Epstein-Barr
Virus (EBV) iz, AEY + L 20— DM E L T
MizsoTwE, Thds, MERHHFEE PO
BL %, LmHsE#E (NPC) MA@ St sohTwa
T, EHiR, LWITEMER~0 EBV #/ A OBITHRE
AR L, NPC w133 EBV OofFEMER 2 R
FrTEiclr.

9, LMREEBRO BRI bicBEL. BY
Shl-7 5/ 4 FAE#RIZ, Waldeyer MESE&RICE L,
Fi Y VR EEAHBS O 15 2 MR T 5 2 b5,
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20 BT 3R ES LEETS b, FEHEK
i bR oS T AR I KEV. x5, 7
¥/ 4 FOMREET, FREEROMEEAL LV
SHED 655, L T HILEhi 2-2T-AdM
RS, SIS I, LREMERTS B LY
MLz,

L 23T, Epstein, Achong O™ 1t bbb 3
51, EBV BAERRTHEEBL, HRPERIcZ
DREHBED SN, ¥ 4V 2 IGIEEE RN THME
L, Bigick - TRRFB3EENhT03E. LHLS
G, EWsEdsk ERztMmiaC 2 -27-Ad) 2 we L
T, FR#ob kR EREREFVTS,  in
vitro © EBV o BEERES IR LEBR D - 1.
COBBAELT, v 4 VRAEEHIBEHEShZ Y 4
2R (GHMREME v « v 2 HH O KE#x)
&, EMMRIC EBV B L w7 s —HPEMNRITT
Wahblhlwensd, MRAOCERBEZL 5 h
3. LhL, B—EBV 70T ) v Ricid,
THPHICRESRI L EhoEX DL, FKick
ELFFRBH 2L IcBbIE. ZITIOLIN
LE7 9 —OMBA»S ) vREELB L, BE.
E MY YRR, ey SRR E DO ¥y F K
P, REENL 7y — CHilkLe75—) 24k
Be—n—-& LT, WRBRY) v TERRE &
Bk ) v B BB ARILE S L7y 80
BHIShTEY, ChEFAL THAROSHEEE b
HKaohTwa® x5, TXIE, Bifa~o EBV
BIER® », EBV ¢ transform L7z Y ¥ /¥R
OT X iiBoEED» 5%, EBV o REuENMH R I1ZB Y
YRIRTh B EfERIhTVS, Ao T&L, BY
YRRICREE L 279~ (8% Immuno adher-
ence receptor : IA L7y —LHREhTW3)
NEETEEADS, EBV ORBRBRIZichHHh 3
IALve7s—BURET, 05 BL 75 —%K
<o —~BLEREGER~ORS I, FBERICREER D
hblhign,

T, EEHEMY vooFRMlal LT EBV REBERIC
Buwi-e vEskEMIY v ook, TR 2
chemical mitogen T& 2 PHA™ #l#ic & b #i74k
ank) v oERRMIAKTS - 2. T OFL, FLA
fagribiclBL TEB%kS B LR, WHE S PHA
i & 3 H-TAROM v iA BRSNS ICHL, 2
BOERERLAEIETHS. COBA, MM,
b7 yoLEE (Hancock valve) 2 #iis h
ABEXRT, ST hErr2REBRBEICLEEEY
YRRROBBERIG, & ciadRFInE oS nE

ZohBADLOKRMY v RTH -1, mMEES™
2, vvolEBEsnE 3 BIcBVT, BEY
yER (B L) DRAEREBEOFRIERE, &
EBEORSOMBRERN L, £ERRIAITIIE +

Dy ROFRIARIINR I 0 2{E LRSS Z L%
BELTWE. FEHZ, VY REAEBOR b IC,
PHA #ig %RV, $RIEREH-TAROH b A & b
SRE LM, ComlEsoBEs, MRS S L, di
RORE (79) HAEFOEFINFETERVALSL
hisn., ZhoicBadLARER, SRoBEREE
B EAD—2D 7 7o —FEL5THA5. X, Y
v SBRETEA L (EIR(L) TR (Lo BER & £
UDi33Z iz ShRIENES. LrL, RE
HEMBERSE & 2 BT -~ h 5D U v S8R
iz, PHA #l@#%TV, SELCRKEHEICES L35 &
Sk, MILRBERTHS T EEHRL, EKEL
bDEVZ LS,

—ficiE, & PR ook, BB Y v ooER
i3, EBV oM5 T L TR L a¥P®, X Hr
b)) v ~HRBMEMBDI1F & A Eic EBV BRI H
BHxhTwa™?, co@Eksrs, EEDBLFL,
FL@hic > wTakdidiic Lk W VCA, EBNA%R R
‘L, Licatt<T, EBVY A0BEEREES O
fe. 2Ok S itk ) v sFREEO DTS, EBNA
BE#EDO DIz, Kleino#4® (PHA  transfor-
med cord blood cell (Dr. W. Leibold #fto
2#)) ©. Hiz, THRHREIY v <R, He-
rpes virus saimiri (X b transform L 7z # %
HFLDY AP B ERBFONE. X5, FiLA
i3, BoW oFET) Y ROBBET- ET
A, Wiifas bBERLEES h, 7. EBVREH
&b, VCA, EBNATHiFOMBEMBED O hic. T h
3BV v/ *BRA EBV O RBMENMIRTH 2L W5
ROWELZLI—HKLI-.

—7% . EBVEEREOKDI L 55 - f LRzl
2wk, UV- RiE{t HV] oBE&ETF T, EBV 5
LEREFE b ooERRMER (PHR-1, FILE) &R
AEEL THAMIAEHE s, Thic EBNA %2
BT A LHMTEL, o, LREH2-2T-AdRT
2, HV] BT CLMEaNBE, 2odho LEH
MiakAIIc EBV 4/ A 05T (EBNAD HE ) #32
»5ht. FkE® EBNA o @B 2. VERO i
(3 F U ¥ RhskERISRER) 2AVWTH, RiIG
BusZHEL., LerLELERtEMEITS, Hel,
HeK fif@p HV] (#EETFT TR, »h 3T il
¥ L OBITRE IR OZNS o h, SRR
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fAEREROERVWHIH IR Nz, RcKE
5™ 3, PHR-1 408 b+ ¥Mtisko FL Mk &
DORTE(L HV] i1 X 2 4famA 24T\, EBV 4/ &
DY vk, o LERERRA~OBITETEHL TY
3. Zhick s, MMBOMAIR, 2MB0HM 3%
T, MAMKRD50%L Eic EBNA 0oB#@+E - &
LTWwW3. #->7, HeL, HeK f#kaiz FL #ia &
BEhoMATREL b-METHY, Thickkl, 2
-27-AdMIIZ, ) v BRI S B A b IcERIC A L
i ML EI NS, DT R, 2-2T-AdERR
M, bebey vy RMIROBES EIRGER R,
FEVIR) R THE BT/ 4 rERO LERY
HIATH a4, RAEFEMIC, tholGhkdmas o

Y v oSEREFIME DRV oD S HE S h A8, i
KEICARESBOERIFLL L.

Enz &, #FicswTd EBV #/ AREY
v Bk (EBV transformed lymphoid cell) »5
VREA FRzMHRE & kA L, ERHEMR O AN EBV &
JABBIT AL ATERLEbDEEXONG. £
ZT, LEom#s d&ic NPC © EBV HRtkich
L. ##&2mA\v. 9, EBV RgEZ 32 v
NFEAABIz BT, BY vovBkY EBV Bl L 1
v, EBV v/ A hs. Cok>7% EBV ¥
7 LREY voo kA, FIREERE LR LB L THBER
MA L, LREBRACBTLE EBV 57 &3,
EATRIEHEREL, B 0RBLLIH L
hizso, &, RBEYERTHE Y v Bk (20
154 13BMka) © EBV 454 5&, EBV Bl
Dk & Ftic, BRIRDIE Y o 4 0 gER B I8
i, THR~OBAROBE ,ZELSL, HEL 2L
BbhBTHAS. £ORKE, Bl HT 5 RhEFE
FmEIbL s 5y, MR K DEEL & %
DHEEIRE, vubb FRERORE I >HHE LS
CHEIRS, CoLSBREERBREY 0RE(ic
MR OTIREME S R 12154, EHEDHE~1: NPC
BEOKHIL% (2/18) KFREMOHKS 3 W ixHLM
EHGHED 5>t (NPCIENo. 12, 21) BXE
A2EZ1 bR B L, FOMEEIERHCEW. FHS
WoWEIcks s, CDXSERKTEKIEZ, NPC B
AR AT20%, PEATIU%BEEL. BL
BETRIMAED, BEHOLE 2R 1AL -1
ELTWE, Tl &z, NPC MhEERK i< @K%
RTEDPORKHEFO—2I D& 5 1 R
BEMNDZLLELONRKSHAELTHS. 55
iz, CofikirElkhoEsMBECcH b, WA
B, WA, ik DNA ofiRBgEg cEELD

n

BELRTLEESNEVIER VD, Rig7o s 3 v
DXIUMBELUBRIGER L LR, 5%, v«
WABLOBFRFAN L i bBEBEREERERRL TV
3. XXWHic bR ERE A B VWHAKESEH NP
C BEMBE (No. 12) cHBELALZ L3I 2Bk L
TVW3DTHAH. Lhrd Table 4-2) TRL
fe & {, NPCIl#&No.1 T ERBRRHIcL D, No.
12TRE s hlc L RO MBS 2-27-AdMIE
KHELACLREEEREKEL., —oiciz, Wk
OHRMEOEVWRHETT. HERLLSB: EBV &
/ LORBMBME Kb SHABIcBLALER
BobbLlhw., H50VIE, EBV ¥/ L0 REM
MBI osREs h, EBV KROMIAE N F i E
2E5Z53RMo&N NPC BEME ELEST S
EHEISNB. fhicd L, No. 208&.c0 &
SWRME bWV A B EBV RO &
AT, FREMICHE LA IIRBIN-BETH
3.
LIATIDEIBRRKOERLBOBHEL» S
KOUME—RFLELTEAORRBVTH A M. o
20, EXTREY (R & LTRBLERVHEA
MEICHL Tkt >< b, 3 SicHBRBEARDRED
BN TOHEEE I IE -2 &3, BEEEE
(NPC) 80T, HikiidomBRicmiTts s R
BEMER I -TEBLEDN S, phBHR
BENRFOUE» SBRE o 2 MM, [
K- TXRIh 3B ER, SHROBETH 25 .
X EBV oncogenesis OEfRic it 3 B EEIEIA A
RERETH BLLE. SRIERRILE N2 TH 55 NPC
HRBMAIT, EBV ¥/ sbi@Rxh 2z 5,
EREWFEN I NPC © EBV SRR L nBEEKL &
DIz ahblny. ZOXKET, £ NPC @R
ERHMAaIcEBi 3 EBNA (EBV4 7 &) DI
&, EEBM EBV #/ ABITORILICHEVWEELE.
BROTRWT 2FHRFERCBVWEELS.

= L]

L"HsEM® (NPC) & Epstein-Barr virus (EBV)
OMEH I BT, in vitro TR Y v o R
KoaBWoh3 EBV #/ a0#iT (EBVERRK
1) %, FWEARERHEEETRS, NPC % E M
LDRU-SXERF L. ZOKR, ROTL AR
MNELNh.

1. NPC, NPS ( LFHEHPYM) R o @& 5% Mk o
tp, HLEBV-VCA (viral capsid antigen) #i{&{f:
640fE Ll L ofBMERT bk, NPC BE M ic® L
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<, BEEMZC L Eh-1.

2. EBV #5511 (PHR-1) @ BrdU ik 3
EBV 4 pF¥i1z, BrdU 50ueg/ml, 33°C., 78
Mo®isEsE< (VCAR : 16.2%), chib K
BHE N EBV M TE £,

3. 7F/ 4 FMABE Y, BN » AT LEEEH
SRIEH PR pEMERT ;2 -27-Ad#ERaRRAS, & /2 PHA
(phytohemagglutinin) ##uc & v, & +RRIMA K
) voo3ERR (HLBC) #fakk (FIL, FiL) Mz s h
1.

4. NPC £ LU tRomM@ALEH T L
P REAREREALIoR (BER : 4. BER 1D
IzoWT, NPC 18, NPS 6 oit24Mm#E =MV,
EBNA (EBV-associated nuclear antigen) # Hiic
&0, EBV REOFELRELKL. Z08R, NPC
HEREEYIF & EBV #F HLBC TB#%RL. t
rBifgHs &bk & PHA-transformed HLBC iz B
%57 JMEA, Lo EBV RELAEROD I &R
&ht. —K4 NPC & 24 (No. 12, 21)
it VERO (#d@i®), THEL (a4 z 4 —dH¥E)
2ROV E FEROIMEREKS ~TERET 2 FRE
#aRL, No. 12 FcHE L, No. 2Lk & X
BT 3ikESATVRE. 12, Tho5MOH EB
V-VCA Hilkffiiz, AN &12802LL LoE Al %R L
. &5, ko2& (No. 12, 2D 1. 4
MEHRE 2 b v, v EFHR 705 I VEERY
VAT, BB AETRL 1.

5. EBV {#F HLBC » o ofith EBV %t + |
R bR RS RMmMAG 3 #k( 2 -27-Ad, HeL.HeK)
ICHERE LT EBV oRRx(»r/ 2 0BTREBAS L
Who7:. L,»L PHA-transformed HLBC (FiL)
TIi38EE®, EBNA : 86.5%, VCA : 8 %HhHBEL ,
R RE SEIUHE DMK R . EBV 5 R %@
Fa (FILE) ML LU 7-.

6. EBV BERRORVI LS, rHRER
HefmkE 34k &, EBVIREHLBC(P;HR-1 X i4F/LE)
ORAREECUV-RE( HV] 2/ s T, mMk
OME&ERE 5L, EBV #/ sz bzt~ %
Tl Bic 2-2T-AdiBlAT ik, BeMIaE RS B
<, HV] Bl cby/ ooBiTsatEc, oL
BRI, v v BB SE L It E S -
t=. TOB, 2-27-AdMikiz X3 2PHR - 1 #EfADE
Al®EFIF3 L HV] icBAFREL, EREGIV-2
®No. 1207 TE» = & @8k D B & H52-27- Ad
HHlRE - —8WHBE L. LH L. EBNA Be:Ra M
o (EBV v/ o8 LREMEOMI L) &

W#T, 2~3RMR, BRI BETHRIHEL.
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Abstract

In order to investigate an etiological role of Epstein-Barr virus (EBV) in Na-
sopharyngeal carcinoma (NPC), a transfer of EBV-genome to cultured epithelial cells
derived from Nasopharynx was attempted here. This transfer or infection of EBV
is usually detected by immunofluorescent staining of EB viral capsid antigen
(EB-VCA) or by more sensitive staining of EBNA (EBV-associated nuclear antigen)
in EBV-infected cells.

24 sera from NPC or NPS (Nasopharyngeal sarcoma) patients were screened for
the EBNA staining by ACIF (anti-complement immunofluorescence) test, using a frozen
section material from a-NPC patient and 16 cultured cell lines. 3 sera (NPC : 2
and NPS : 1) were, thus, selected for the experimental EBV infection. These 3 sera
were determined to be useful from their positive EBNA stainings for NPC-tissues
and EBV-carrying human lymphoblastoid cells (HLBC), or their negative ones for
human epithelial cells and PHA (phytohemagglutinin)-transformed HLBC. Other 2
NPC sera of 24 sera gave either nuclear or cytoplasmic staining 10 of human epithel-
ial cell lines except 2 non-human cell lines (VERO and THEL cells). This unique stain-
ing by 2 NPC sera appeared to be heterophilic rather than EBV-specific. Its heterophi -
lic properties were also suggested by a precipitation test in agar between these sera
and histone frcation etc..
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By this EBNA staining, the experimental infection of EBV extracted from PHR-1
cells on EBV-genome free HLBC (FL cells) was easily confirmed, while its infection
on 3 human epithelial cells (2-27-Ad, HelL and HeK cells) was negative. Therefore.
a mixed culture between P;HR-1 or F.LE (EBV-infected FL cells) and each of 3
epithelial cells was carried out in the presence of UV-inactivated HV] (Sendai virus).
This culture showed a formation of poly-nuclear giant cells, in which the EBNA
staining of either epithelial or lymphatic nucleus was able to be identified. In
2-27-Ad- cells, the EBNA staining of fused cells was found more frequently than
those in other two cells, regardless of HV] action. In every case, the fused cells
between epithelial and lymphatic cells with the positive EBNA staining were hard
to maintain and following 1~3 passages they disappeared within 9 days.

These results seemed to be clear evidence for the transfer of EBV-genome f{rom
EBV-carrying HLBC to human epithelial cells, showing a different efficiency of the
transfer. Furthermore, they might suggest the possibility for a causal role of EBV
in NPC, when it was considered that epithelial cells of NPC harboured the EBV-
genomes demonstrated by EBNA . using ACIF test.
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Photo. 1-4. Morphology of nasopharyngeal cells, 2-27-Ad cells, derived
from adenoid tissues (x200)

(1) ' (2)

T3) [4]

Photo. 1 : Growth of fibroblastlike cells from adenoid
tissues fixed on glass surface at 3 days after in vitro
culture

Photo. 2 : Monolayered fibroblastlike cells at 10 days
after in vitro culture

Photo. 3 : Colony of epitheliallike cells appeared at 24
days (3rd passages) after in vitro culture

Photo. 4 : Monolayered epitheliallike cells, 2-27-Ad cells,
at 30 days (4th passages) after in vitro culture
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Photo. 5-6. “ACIF test in NPC-tissue (EBNA positive staining with
NPC-No. 1 serum, X800, Photo. 5) and in P:HR-1 cells (EBNA
positive staining with NPC-No. 8 serum, X1200, Photo. 6)

(5)

Photo. 7-9 Double immunodiffusion pattern between NPC-No. 21
or 12 serum and histone fraction of calf thymus

o-%o
B

\ 9

(8)
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Fi, F{A). F4{B), and F;: histone fractions of calf thymus
P.S.: protamine sulfate

P.LL.: poly-L-lysine

NHS : normal human serum

Photo. 10-11. ACIF test in 2-27-Ad cells stained with NPC-No. 12
serum (cytoplasmic staining, X500, Photo.10) or with NPC-No. 21
serum (nuclear staining, X800, Photo. 11)

(103

n
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Photo. 12. Cell fusion of P3HR-1 cells in the presence of UV-in-
activated HVJ (X1,200)
EBNA positive staining with NPC-No.1

Photo. 13. ACIF test in cells fused between P:HR-1 and 2-27-Ad
cells Nuclear staining with NPC-No.l serum (X 800)
Cell fusion without UV-inactivated HV]

g

’ -

Photo.14. Cytoplasmic staining by ACIF test in nonfused 2-27-Ad
cells cultured for 6 days after mixed culture (2-27-Ad : PsHR-1
=1 : 10) without UV-inactivated HV]J (X800

staining serum : NPC-No.l




