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VEZ VRV EY (DVB) W&, CHYIUAIRE (F x4 =—X - Na R ¥ —| i) CHb
BREXZR L ed ol

DVB @ CHL/IU Ml fa 233§ % S0%BAFAHPHI IR RE |, EHAIE (B SERE P © 24BF R AL
B) BIUERRLED S mix FET (S G T 6Fef LLIR1% 18550 o B HEER])
T 0.06 mg/ml Th o7z, % 7z, HWFHMLED SImix EFET (SO KIGHBOMRDH H iz
MEM 85 %) Tid. 0.03 mg/ml TdH o 72,

DT EMOREARRERER T, ERLE (245 B L U7 48BFHLIE) B LU
FILEE DS mix FAETIC BT, S0%HEMIPHIRED 245RE TH 5 0.12 mg/ml, &
BERIALBE DS mix FEFAETIZB VT, 0.060 mg/ml 2 Fh FnHmLEBE L L, Akk2
TESBELSREL 2o RBESIMI TR L K HIREI, EHLE S & U ERFLE D S9
mix FF7E T 1 8> T 0.060 mgy/ml, 4EHF B DS mix FEFE T 2B\ Tt 0.030 mg/ml @
REL R0, CALOBEX*RFO CUTIREZBESF L L

DVB EWTFNORBEATICBVTH, REKOHERTE B L UEEMEMRLFREL 2
ol



LW E O BEEMLFMT 5 - 0 0EPRFENO—2 & LT, WAL EMR LA
WHRBRRERERY 55, (LEYEITL o THFR I B RBARF IR, KBIL THEE
% (Fy v 7, W, H) LHORE (RN, REEMR) 59, 6ifl
DNAKGE, BEIHMBOSEBBORE R L2 B L TV 5, AFKETH V72 CHL/IU M
faik, Btk {0 —RIMEFEDE I L OREFREORHBREIE V20,
RERREARCICHAVLGNS,

OECD A b #YWHEZ &M RIRICF 2 BEHRAEFHEO—RE LT, DVB OHIlEREFEHN
BT 5 /2%, CHU/IU M % Fl v 2 Y b BB M L7 % BARRERIL,

[HRICFDE R DRROFHICOWT]  (BBH624F 38 318, RIRESE 2375, R
#3065 . 62%&F% 3035) B LU [OECD BURBAA FT7 4 ¥ 1473] ic# L, Mk
FWE GLP 2E:HE | (WRFIS94E 3H 31H. RIRESE 395, ERE 229%, 59&5H% 8575,
BETERAN 634F 117 18H. RN 2335, HAEH 8T, 3ERFE823%) KHEITVTE
L7,
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1 #ifa

CHL/MU Mz (JCRB Mifg,N ¥ 2 & § AF) . #ERMiE (Filuon, T v bEF .
55301) % 10% & 4 — 7V MEMB# (HAKBE) 2HV, COA Y Fa -9~ (5%
COx 37C) WTHEL 72 ¥ 7z, HFRHEHR 10ALAPI CRRBRICH /e (BER DR B,
19884 2 B IZ AF L =BT 4. BUEW 1210) o

2 BWEWES L OB EYE

WERE TS D DVB (CAS No. 1321-74-0) OYIBILZEHIMEIRE T Appendix 1 1278 L7z,
DVB 12 rHORYES Nz, GEEXRRE L. FHOOEIAF LA
V7 + XK (DMSO. HGHETE, oy &S I DLIS663) KEKLTARL-,
7:. DVB i$19964F 9F 20H ~19984F 8H 4B DM, MEDES B L U Y ¥ — DHINLF
b oNF (A BUEBHLIY) S Eehs, ERHMG
(19974E18 24H ~19974E 2 23H) WRETH o =T EFHER I NI,

B E L L THWAZY 2 akx 277 3 F (CPA, Sigma Chemical, T v FEF !
73H0846) BI U< A b= A4 C (MC. IHFIBEEELE, 1y FEFS [ 118AFG) W, &
SHAZEEAK (RKERBETSE, oy FMES 1 K6G92) B2 L, ARRAML TR,

3 SO RIGH

SO (¥ va—~<r, 0y FFS | RAA35S, 19964 11H8LE) 1, 738 O Sprague-
Dawley 527 v MCT7 2/ /SWVE S =V E 5,6 RV VTR 2G5 LTHEIOGHSEL
ZboREAL, HHAREIT-80CIKRE LA, YV I-X 6-Y) “BR (G-6-P, Sigma
Chemical) , B-=2F U7 I F7F= vV X7 VAF F) B (BR{LAL, B-NADP'., %Y
IVHVEE) BILUKCILE2RAFZKICEDIL, BEWELT-80CTIREL, AR
NIZ S9, MgClL, 8 X U HEPES # 1%, S9mix & L 720 S9 mix f77E T THIF MWE T 55
A, S9mix, 2AEHEE MEMEEH (MEAETSImix LEFE) 8L UFMEMEH (MLFERE)
EIRAL TS9O K & L7z (5% S9, 0.83mM G-6-P. 0.67 mM B-NADP’, 0.83 mM MgCL,
5.5 mMKCl, 0.67mM HEPES) o —J. S9 mix EFAT CHANMULET 581X, SIK
GNP Y i MEM 5% L 7o



4 MRS HE5E FOH] BRER
REKRERARCHCIERDEONBBELRET 2720, HBRYWE OIS
ST HEBETA o CHUIU ML % 0.25% b ) 73 vk v THAEE L 727%, 4X10° fE/ml
DHMPLBHBILE L, ZD5ml X104ME) 2 HFAF 4 v ¥a (EE6cm, {AE(L) i
L T3HMEEL

EEAE T, FEEEH Sml LIEHAHRL 2%, HERWHEHRAEK L 2S uFo20mL
24BF R AL L 72,

S9 mix FEAE T IZ BT 2 4R RALEE Tid. S9 FUGH 3 ml & ¥5AS e L 7274, BRI ER
Bk 1S $oRMUL GEFRIMIE L 72, ) VEREIEREH (CY BLU M 28%)
THRIER ., it s m AL, S 5T ISKRIREE L. —H. S9mix IEFE TR
BECBVTIE, S9 RSN H 0 12 MEM $#% BV 7 IS O #FE . S9 mix FFE T 0
SLEREE & [AARICAT o 720

EEAE B L U AR ELE O S9 mix FIE T Ty 0.041 ~ 1.3 mgml (10mM) | 5GRFREL
H D S9 mix FEFAET T, 0.0031 ~ 0.1 mg/ml DEEHETAHEL 72, ARSI X Fy
VT4 VaRBENTROATAFT 4y vak v, BERT., 0.02% EDTA §F
) VBB EIEEER (C BXUMS EEI V) KXW EEAN L, Z0HEB
AW 1 ml 2 SRMMEREERAFRE (T4 VY P v, ) BRME) Oml iz, a—b
% — # 77  # — (Coulter Electronics Ltd. 2, ModelD) ¥ i\ TF 4 v ¥ 247 h oKk
REHILZ2 Q74 vy a2 2EEHIL, F0SoFEHEEMBEE Liz), £ L TRHE
BHOBEMBECHT270 v va X2 oMiakok %k, DVBIC & 2 HljL 5 fEip
HHERDOIIEL Lz 1IBEDH-Y 274 v Va2 Vi,

5 REARFTHAER

DVB & CHL/IU Mfa D #8583 L 7- (Fig. 1 BXUT2) o S0%IBRAMNGIE L, 2485
FLEREALEE 5 X ORI @ S9 mix FF7E T Tit 0.06 mg/ml, FHRFHEMBE DI EFET T
0.03 mg/ml & 7% o 72,

O EDHRBARRERERIIBV T, 50% %1 2 MG 2 REE ISR 720
W2 EBLALE B L UMERY LB o S9 mix FIE T T S0%BAEIHIRED 2ERE TH 5
0.12 mg/ml % L F PR & L, Ak 2 € SEE (00075, 0.015. 0.030, 0.060. 0.12
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mg/ml) % FE Lo FREHILE D S9 mix FEFFLET T i 0.060 my/ml % HERBIBE & L,
22 T SIREE (0.0038, 0.0075, 0.015. 0.030, 0.060 mg/ml) %FZE L7z 72, Fefafk
RERBRCBY TR IBES 20274 vy Va2, a—-Vs—A v vy — 2k bk
HIHRNE & R AEEROER L 1T o 2. AEBRBER, BE. BRAEHO BT 2K &
MR HE FEHD I BNER & 12 IZREABRITAT o 720 ERALE TIX 2405 [ L 48 o ¥ BR B 7
FEERRVY, R TIL, BERWE % SOmix FFE T L IEFFAET © ML L 72, F 72,
WY MBI, WEXTHEEE. BIETRES L UBATE IR (A & X))
B 7o B, FWAEMBEL L UBHEMBRICOVWTIRI-NVS —F D v ¥ -2k 540
BRI ERIIT b L h 5 72,

P tExt BREE IS DV Tid, MC % 85 S ml IR B 2T0.05 ug/ml & % 5 & 5 I8N0
L, 72 CPA * SO R/GHEL B & " MEM 553 3 ml (S HALRED S ug/ml& 72 5 & 5128
L7

BT o 2BFRIRNIC, TVt I FEREBEN 0l pgml & 25 LTl L7, %
MTH, EHZERE, 0.02% EDTA 248 YEBSHLEEANR (CX BIUM? 4
ThV) KEDMBEEEASL, 1Sml ORLEICHED 2, WHEE & BEXTBEIC OV T,
Z ORI LB 0.5 ml 2 FIRVMRFTEAFRE O m MR, I— Vs —HW Vs —%
o CHIBBMEONE 217> 720 B OMBBEEIE, FEMMERERD -0IELL
72 (1000~ 1200 rpm., 5437) LiEEET /214, L L 72 0,075 M KCI K EW 3 ml &
M. 3050 MIKIRMEE % 4T o /oo RIRALEREL, BEW (X5 / —v D KEEER =311 W)
oml ik ®ik Ltk, RiE2KRE, BUFHLBEEWEMA TREL 2, BEWOR
BAHET - 2%, PEOBER THIlEBEL, TOPEEZRAIAFIIR (HorL
7 uAMESICREREBNES, - FESBLUAIA FEHESLEA) RITETL.
FOFFRE L 1TA4 v adlch) 6DATA FEREEE L7,

3% FLHH (pH6.8 @ 1/15M V) VERBRE W TAIRFAED) TX I 4 FEREREHK.
KTFTTOTRIE L7z, REBETHESS L CEAMEROBMN LR LZAT A Fo— 21T,
254 FEERKLI— FHEFHRICARTRIEL 2.

FABARTHTICH - €, MBI RNEOKR ETRBERC LY, BBIR LT 235
EELYE Lz, 20% L E DMMBIIEERELRL., #2274 v 2 B3I 05%U Loy
BEREFRLABRDECBEE. PIEGRORFEBEREL L,
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6 RERSH

ML EEEORESL R L SR (Tables 1 BX U 2) K& b, ReESWHITEE
LEREERE L, ERAEL L ERMLEO S9 mix /£7E T TiE 0.060 mg/ml, 4FH¥ HLHE
0)#1’?71‘:‘[“'(*&0.030 mg/ml DEFE L kol CNLOBELBHNYROTHEERL L,
UT3mEXB\BENgRE L,

Ptk i, BARBEREYS -  WADYWRBESE MMS) " ok a5 Emck
TVTITolze LKIEDD, PORBEIEREL TV LRWSRPIGEBR L2, &HI
L, BIEMRRL. BB L URGSRBIOREEREOME & . HEHARoE
REHARICEEA L T4y Va PO/ ONL AT A FERIME, ANDBREENZ
NENLBENEG SO R VIREBTHN Lz, BEREIE 157 200, FHMEARE 15
8001 M 432 A MIFE % 047 L 72,

VT BB & PEER LB 5 L UM BRI, 74 v Yy — OEEREEE 2Ly,
HEERE (p<00l) ¥ERL e 4, I25Y - T—37 v VOEEAEKRE?

(p<001) &b, HEEEHOFELRFT L. ThODBREERESEL L. &£
LB S ORI & IR L CRBEARREFRMOFMEIT o 7



(4% x]

EREAES L CERBAEIICENT, DVBREBAOHEERE2FR L2 o1
(Tables 1 B & UF2) o HEHEMMBIZ DOV Tt 24RFHLESLE D 0.030 mg/ml DR ICB
W, BEZBM (p<0.01) FREDH LN /2205, HEHAKIE 1.88% S, REKFE D 2

WZ R EHEL .
—7. BHEEBEYEL LAV MC ., ERAB ISV TRERDHERTLFRL

(Table 1) . CPA X4ERFRIMEE D SO mix FETFTICBWTHBEKDOEERE #FRL 2
(Table2) o TN O DREHXMEMEOKERE LD, KEEBRROB ML PHER I 0L,

[(FFEC ]

FRBROERICH 7Y, RBROGEFEHCERECRITRVOLHL2TFH LG 2o 12
REB & OHERGTEE 2 & 0 &FLII A o 72,

EZ PN

1) BARSEREYS - WIBWABRI B (MEFYR LI RBHERET I R],

HEEE, B (1988)
2) HF IR (M - 37— 2 oMM, FMFRC LB T ITu—-F], 141

74 A bit, B (1987)
3) FA Ih, KAEE MR [H1REREE 14, AR T — 7 O

HI (1992)
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Fig. 1 Growth inhibition of CHL/IU cells treated with
divinylbenzene
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Fig. 2 Growth inhibition of CHL/IU cells treated with
divinylbenzene



Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with divinylbenzene (DVB)** without S9 mix

Concen- Time of No.of No. of structural aberrations 3) No. of cells ) Concurrent® Mitotic”
Group tration  exposure cells ) Others with aberrations Polyploid4 Trend test ” cytotoxicity  index
(mg/ml) (h) analysed gap ctb cte csb cse mul2 total TAG (%) TA (%) (%) SA NA (%) (%)
Comroll) 200 1 1 2 3 0 O 7 2 S5(25) 4 (20) 025
Solvent " 0 24 200 1 0 0 0 0 O 1 0 1 (05) 0 (C 00) 038 100.0 —
DVB 0.015 24 200 0O 0 0 0 0 O 0 0 0 (00) 0 (C00) 038 100.2 E—
DVB 0.030 24 200 0 1 0 0 O O 1 0 1 (05) 1 ( 05) 188* - = 92.8 —
DVB 0.060 24 200 0O 0 0 0 0 O 0 0 0 00) 0 C(C 00) 038 50.8 33
DVB 0.12 *** 24 E— — 25.0 Tox
MC 0.00005 24 200 1 24 54 4 1 0 84 2 62*(31.0) 62*(31.0) 200*
Sotvent” 0 48 200 2 2 0 3 0 O 7 0 4 (20) 3 ( 15) 0388 100.0 e
DVB 0.015 48 200 1 01 2 0 O 4 1 3 (15) 2 ( 1.0) 088 106.0 B
DVB 0.030 48 200 4 0 0 1 0 O 5 0 5(25) 1 ( 05) 000 - - 99.6 —
DVB 0.060 48 200 0 1 0 0 0 O 1 0 1 (05) 1 ( 05) 075 87.7 5.9
DVB 0.12 **** 43 — S 17.3 —_—

MC 0.00005 48 200 4 40 71 7 0 0 122 19  69*(345) 67*(335) 088

Abbreviations, gap : chromalid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring), mul : multiple aberrations, TAG : total no. of cells with aberrations, TA : total no. of
cells with aberrations except gap, SA : structural aberration, NA : numerical aberration, MC : mitomycin C, Tox : cytotoxic.

1) Dimethyl sulfoxide was used as solvent. 2) More than nine aberrations in a cell were scored as 10.  3) Others, such as attenuation
and premature chromosome condensation, were excluded from the no. of structural aberrations.  4) Eight hundred cells were analysed
in each group. S) Cochran - Armitage's trend test was done at p<0.01. 6) Cell number, representing cytotoxicity, was measured with a
Coulter Counter®. 7) Number of metaphases per 500 cells was scored in each dish in order to select the highest dose enable to analyse
chromosomes. *: Significantly different from solvent control data at p<0.01 by Fisher's exact test.  ** : Purity was 96.2 wi%

(mix of isomers). Ethylvinylbenzene (3.2 wt%), p-tert- butylcatechol (1010 ppm) and others (0.6 wt%) were contained as impurities.
*** . Chromosome analysis was not performed because there was small number of metaphase due to cytotoxicity. **** ;: Chromosome
analysis was not performed because of severe cytotoxicity.



Table2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with divinylbenzene (DVB)** with and without S9 mix

Concen- S9 Timeof No.of No. of structural aberrations 3) No. of cells 0 5) Concurrent® Mitotic”
Group tration mix exposure cells 2 Others with aberrations Polyploid™ Trend test”™ cytotoxicity  index

(mg/ml) (h)  analysed gap ctb cte csb cse mul  total TAG (%) TA (%) (%) SA NA (%) (%)
Control 200 0 O O O O O 0 0 0 (C00) 0 ( 00) 0.13
Solvent * 0 - 6-(18 200 0 1 0 O 0 O 1 0 1 (C05) 1 ( 05) 2.00 100.0 —
DVB 0.0075 - 6-(18) 200 2 1. 0 0 0 O 3 2 3(15) 1 ( 05) 0.00 110.5 —
DVB 0.015 - 6-(18) 200 0 1 0 0 0 O 1 0 1 (05)Y 1 ( 05) 0.38 - - 107.9 —
DVB 0.030 - 6-(18) 200 0 1 0 0 0 O 1 0 1 (05) 1 ( 05) 0.38 62.3 6.8
DVB 0060 *** — 6.(18) — —_ 16.9 B
CPA 0.005 - 6-(18) 200 0 0 0 0 0 O 0 0 0 C00) O ( 00) 0.38
Solveml) 0 + 6-(18) 200 1 8 1 1 0 O 11 1 7 (35) 6 ( 30) 0.13 100.0 —
DVB 0.015 + 6-(18) 200 1 0 0 0 0 O 1 0 1 (05) 0 (C 00) 0.38 979 —
DVB 0.030 + 6-(18) 200 2 2 0 0 0 O 4 0 3(C15) 2 ( 1.0) 0.75 - - 95.7 —
DVB 0.060 + 6-(18) 200 1 3 1 06 0 O 5 2 5(25) 4 ( 20) 0.38 78.5 6.6
DVB 0.12 %+ + 6£-(18) — —_— 222 Tox
CPA 0.005 + 6-(18) 200 1 14 27 6 0 0 48 0 36%( 18.0 ) 35*(17.5) 0.88

Abbreviations, gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring), mul : multiple aberrations, TAG : total no.of cells with aberrations, TA : total no. of
cells with aberrations except gap, SA : structural aberration, NA : numerical aberration, CPA : cyclophosphamide, Tox : cytotoxic.

1) Dimethyl sulfoxide was used as solvent.
and premature chromosome condensation, were excluded from the no. of structural aberrations.  4) Eight hundred cells were analysed
in each group.  5) Cochran « Armitage's trend test was done at p<0.01. 6) Cell number, representing cytotoxicity, was measured with a

Coulter Counter®. 7) Number of metaphases per 500 cells was scored in each dish in order to select the highest dose enable to analyse
chromosomes. * : Significantly different from solvent control data at p<0.01 by Fisher's exact test.

**: Purity was 96.2 wt%

(mix of isomers). Ethylvinylbenzene (3.2 wi%), p-tert- butylcatechol (1010 ppm) and others (0.6 wi%) were contained as impurities.
*** - Chromosome analysis was not performed because of severe cytotoxicity. **** : Chromosome analysis was not performed because
there was small number of metaphase due to cytotoxicity.

2) More than nine aberrations in a cell were scored as 10.  3) Others, such as attenuation
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