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FAILURE TO ACTIVATE EPSTEIN-BARR VIRUS GENOME
IN A LATENTLY-INFECTED HUMAN LYMPHOBLASTOID
CELL LINE WITH URINE CONTAINING A BLADDER
CARCINOGENESIS PROMOTER

Jun Fujprra and Osamu Yosuma
From the Department of Urology, Faculty of Medicine, Kyoto University
( Director : Prof. O. Yoshida)

We assessed the possibility to detect promoters of bladder carcinogenesis by a short-term in vitro
assay utilizing the activation of Epstein-Barr virus (EBV) expression in EBV genome-carrying human
lymphoblastoid cells. This system is composed of EBV-nonproducer Raji cells as the indicator, n-
butyrate as the EBV-inducer and the test substance. None of eight known bladder carcinogens (2-
N-butyl-N-(3-

carboxypropyl) nitrosamine, N-methyl-N-nitrosourea, N-[4-(5-nitro-2-furyl)-2-thiazolyl] formamide,

naphthylamine, 2-acetylaminofluorene, = N-buty-N-(4-hydroxybutyl)nitrosamine,
benzidine, cyclophosphamide) or five promoters (sodium saccharin, sodium cyclamate, urea, allopurinol,
DL-tryptophan) were detected by this system. Normal urine from 20 rats did not activate the EBV
genome. Neither the 0.45 ym membrane filtrates nor ether extracts of urine obtained from rats given
one of 4 bladder carcinogens, 4 promoters or phorbol 12-myristate 13-acetate reacted with this system,
whereas those from rats given either vincristine or vinblastine did, although their activity for pomoting
bladder carcinogenesis is not known. Urine samples from 42 patients with bladder cancers, when
tested as filtrates, ether extracts or XAD-2 resin adsorbates, did not activate EBV expression. These
results suggest that EBV-acticating substances contribute little to promotion of bladder carcinogenesis

and that this test might not be applicable for screening of tumor promoters in urine.
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1. EREDE

n-FEERIRIYEMZRD: &, BEMEFEYE™ N-methyl-
(MNU) $X0 2-acetylamino-
fluorene (AAF) i3t GR#E), N-[4-(5-nitro-
2-furyl)-2-thiazolyl)formamide (FANFT )3 Saber
Lab. Inc. (U.S.A.), N-butyl-N-(4-hydroxybutyl)-
nitrosamine (BBN) [3#{k% (B8), N-butyl-N-
3-carboxypropyl )-nitrosamine (BCPN) (3FR4%
{LBF, FHEIEFEEEL b, 2-naphthylamine 3FEIR
{bA§R5E (FET), benzidine % Sigma Chemical
Co. (U.S.A.), cyclophosphamide (CYC) 133553

BE (KB HoThThAF L. BREES =2
— & —7? DL-tryptophan [ 3FIMZIE GEFT), sodium
saccharin 3/NEIRE CKBR),
(57 =) ZREFEH CKIK), allopurinol ixHZH
¥ (KIR), urea L% (XH;) »OEA L.
EBV-EA R #FEWEH® THhH% phorbol 12-
myristate 13-acetate (TPA) {2 Consolidated Mi-
dland Corp. (U.S.A.), ¥v 27y 25w (VCR),
Ev75Ax5v (VLB) BEFHEHE (KB »bH
JEA LTz, Thok Raji SBREHCINZ 5RL, X,
dimethyl sulfoxide (DMSO) ¥it=% /7 — 1Lk
BEL, 7y FERRET DR, KCHEET B0
AV — BB L.

N-nitrosourea

sodium cyclamate
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9. Wiz X OF EBV-EA %538 (ULTF Raji
BRABREHTS.)

EBV WeRfe U v <3ERRERAIAGE Raji #ife
DL LT, PRMI 1640 (HABE, F)
10 ZHBMT Mg L O HiaePEx mxfic bR FERL
Fo. T D& &MET T, EBV-EA AR RBLRI,
0.01% L FThoic.

Raji BRARIEHROZ ELP, 1x108 Hifa/ml
DEFCFE L= Raji Mifmc, 4mM n-EEELE X
¥ SFOREOFERWBE L ¥, 37°C T48ReHEES
%, BHEEXVEHL, PREEEEELEY AVICH
BERihic <, EBV-EA %%a& 1, Bik#lo
RKyEH L. k¥, BE o-BBEFOBRKE= v+
r—t TPA ZiNzic Bt v v—A L% R
TRy, EhFhn EA Btefilg 0.25~2.5%,
15~30%Ch - 72D T, EA BHHIA5 %L E0B4A
DA Raji FRABRGHEEE L.

3. Bk X ORNEHE

fERE Wistar 5 5, &, {FE 200~300 g #£SERIC
FHELE. BREBEAZHKY y 7275 —CRAR,
BECHERS (Bx7 v7, BN 8 IUSREKE
Bz ten, RERPKKDOHRE LIz, Table 1 ©
T E BB R, SREROR T TTERER,
¥g2 0.45um 3 YHT 7 4 4x—TiEE —20C
CHREREFCREELL. BhoXEiX=—F LB,
W OBES 10mg/ml &72% X5k DMSO
BRLTERALE. TXTCOTA P PEo& 3L
ko, vEERL, 2EHMEFRAFLE

4. BER IVRQERE

WARZEM BRBEART T, NESEENEE
DEFED B & bz BERF D4R S 500 ml
YRR LA, 326k =—F AR, REYOBEN
20 mg/ml &7/% X 5 DMSO wiELERLL.
108 IR 3ml 22Dk ¥ 7 4 2 —THBL, &Y
% Yamasaki HOFEY ¥ LT, XAD-2 g

Table |. BHREHBELSIV ne—2—-H455, 'R

Carcinogen Dose and route of Concentrations of urine tested

or promoter administration (/mouse) Whole (u1/ml) Ether extract (zg/m))
BBN 400mg, p.o. 20, 2 300, 100, 10, 1
2-Naphthylamine 60mg, p.o. 50, 10 100, 10, 1
Acetylaminofluorene 80mg, p.o. 50, 10 100, 30, 10
Cyclophosphamide 33mg, p.o. 250, 50, 5, 0.5 300, 30, 10, 3
Tryptophan 0.5 g, po. 250, 10 300, 30, 1, 0.1
Saccharin 1 g, po. 200, 10, 1, 0.2 1000, 300, 50, 10, 1
Cyclamate 0.5 g, po. 20, 2 100, 10, 1, 0.1
Allopurinol 50mg, p.o. 20, 2 100, 10, 1
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Table 2. EB v Vv ARHHE (EA) FEMERES » PRI XD

Raji FRAR

EBV-EA inducer Dose and route of

administration (/mouse)

Raiji induction test

Concentration of % EA positive cells™

urine (ul/ml)

TPA 0.3mg, ip. 30 < 0.1
10 < 0.1
1 < 0.1

Vincristine 0.5mg, ip. 50 14.5
10 6.0
1 4.7

Vinblastine 0.5mg, ip. 50 12.0
10 5.7
2 6.4

* The result of one typical experiment. Positive and negative controls
gave 24% and 2.1% EA positive cells, respectively

BE XY, FOT7 b vEHHEY 0.3~0.5ml o
DMSO BB L TERLE.

] g

1. BEMRENE, Tee—%-—

AN E SR, Srr—F—5BT TR
#®RiERE 300, 100, 10, 1, 0.1 mg/ml Tix EA B
Bam2. 5T Th Y, Raji BRABRBKETH 7.

2. EEF» bR

TEBREREE 50, 25, 5, 0.5 pl/ml, FIXV=—
F YR 500,50,5, 0.5 ug/ml Cik, E¥ES
» FR20BIFTNT Raji FRARBHETH -1

3. BENREYE, Tre—2—-BE5E5, R

Table ] DZ&L, o VEREHEELEX <
-2 —RHBELBORY, WAR, =—F1rHbEY
&b, T Raji FRABBETH -

4. EBV-EA REFEMERES » R

Table 2 D= &<, TPA #55 , FFix Raji 5
RABRBHTH -4, VCR, VLB 55 ., FRIX
EA BHMIRTHhEN15%, 12% THRETH - 7.

5. EEBLERER

ROBROBMWEEH 50, 20, 2, 0.4 pl/m], =—F
A B R 300, 100, 10, 10.1 yg/ml, XAD-2 #
HismgrE 50, 25, 2.5, 0.5 pl/m]l TERAEL N, 42
I3 <XT Raji HRARBETH -1

% Z

Hicks 5%, BMTREHTt457r &0 MNU
TS v bRABLIchE, ATHWRBTHS Yy 5
v F s nkE LS5 L ERRBMEO REY
&6:&?ﬂﬁbﬁ:l)' A =2vo—2—¥ LUTHORE
MREWELACTLRB, chbo7re—x—

X5 RERESR L FRD b, BlfEE CIHIEED
TE BEO B BT m e —F =2 BMI T
5. LhhL7rE—v . VIRTELONIX D S
kDT, AXEFA ViR FBEBTINREAE  rE
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CEETB LB T e~ 3 VERERTZE, B
T e e —v o VBT L AHENS, TrEe—
Vo viBRBL I LD 20 B bh D LIRIE
TRTHB, FREPBEO LT vE—Y 5 V1F
RAOFE 7 ne— 5 —OIEREF L R B ATHEN:
LRBEIRTWEY, Frr—x —DEIRERE 1F
I OBFSEIL, 12EAEN TPA (RERE S = x
—%—7w b VlFOERS) EAWTRIRTWLS
25, TPA »fsRERIEE, RBRETARRRE M
fas{uEss, U v 3FROBEE, F=F vRIREBE
% (ODC) ofF#Ek L, HEHLd L DEYE
B, MR, ACERERZRTD, FBENZ
ERTHTHS. b EOEBTFOHEBLSIEE
T3V BN, BEORRIETORR L OBEM.
B BRI .

TrE— X —OFEREL VI AMDIX, EE
IEEREDE LMl To ODC B ol BT
HERERE R FI R Lis in vitro T e —v o VRS,
f=ve— 3hicBEEEMEEO=2 v +) VA
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LOFEZ XY, ERELB LAYy, 1V r VY,
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phorbol ester ¥ (TPA, €51 ) indole alka-
loid 8 (FvAvoy, YVv7eE7 oY), po-
lyacetate 5 (7 7YV o7 r+v v, F7rne7 7Y

YT FEY V) RN LTUMERT, FoSrE—% —
EEDREFLHIBEHETESY. ULhLSH B
MOBRFRDE, BHREEY =2 — 2 —OBRHIIA
THEThH -7, 7 rE— & — DRBIEE L AL
KRR THBZENEDFERE D ZEL OB D
WEINRTWAETrE— 2 —OREED 2EULETE
BIREFKER T » MiC | S L, 48RFHIRZER L
THE LA, k) EBV-EA REoFHIIZbh
esode. ERIh bRy EBV-EA REMGEY
B X5bD Tz Eit, VCR, VLB #E5RM
BiEThsr o L BIVEFERY TPA © EA FHEE
HEEELLEWZE (F—21) 2D XM TH
5. ®EFEOMELINC, & Raji FRAR B
BT re— X —2RBTEdh-EHlE LT, &
EMWETES. KENE-REE rE—x —EK
YREELTWicy, BEWRREE S vt — 2 —11EkE
DELTHERRBTIIH, TRrRE—Y 2 VDA R
=XANRKED - TS re—x—& TPAELIZ
BitoTwainEh#Erbhb. SbLIROMHEHE
BIUBRKRREBELMBETHIAS. 50, EREH
WIBEDT A MEER b L ORFIEBED 1/20 LT
Th-71=h, ZhT VCR, VLB f5FRiz+458KH
AHETH - 1.

TPA BH@ATREIRTLE SN, ZomHIZ—
BrEOEERPEEMINBZ EHOR T 5H®
DTEBTELHERTHS. TPA, 7at vilikED
BEZn EBV-EA REFGEYE L= — 7 VIHHFTETS
B b, RBRREE LT=—-FAr Vi,
ERREZEBANLTIE, 7y PR —F AR
YOBRMT A P EERD EORPBEED 1.5 ELUTFT
Boh, e rROBEX=—-FAHBHTL LD 445
LAk, XAD-2 Sifgihti% Ciasofsl BB L TF 2
PlicC Erins GHEAM). DkhXy, ok
ECRHEIhDMEEIBRIA W53 0D, EBV-
EA FEWE e PVEMRE re—2-L1LT, R
PICFET AP WEELTRVWTHSS.
7% VCR, VLB DOBMRE 7 = & — & —Eikico
WTik, SHORKEADBETH 5.

= B3

EBV ¥R b ) v SRR (Raji Q)
kit EBV BERMNK (EA) oRRBELE
BLLT, BMREY vt —5 —DBREERAARL,

BEHoBENREYEeHE Tre—4s—5%8 Zhb
DEE%R 5 F1e5 » b DR (Table 1), ¥ L U4261D
BB E R TN T EBV-EA BRIEMEL RS0
<7, i o

A X BRPENRIEE 7= € — 2 - ORHIZES
TN THA .

FEAEEE DM EY L HE P T HRR ERE—E
+, FREBEOBEEL LU, RFAECHRBNELEHRD
BERICRE AL ET.
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