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I-AFNLF = NRY XY Dinvito BERBREFRENEE, FY A1 =X - NARI 5
EHllE (CHLMU) 2 v THRET L. BB REB 72,
EHEETOS0%DHEHNFBELHL MR A2 IBE (H60% OB FEAKIBE) 1.
0.17mg/ml THotzo T/, RHEHLEDSI mix FET 8 &L UIEHFE T D50% DHYfE
HHBELHS R ABER, 2AFN023 mg/nl B T70.14mg/ml THo7zo o
T, BEEB L UCABNEEEDSI mix EFET TR, 0.17 mg/ul DIREZ REHLAER
BeL, RENEHALENS) mx FET T, 023 mg/nd DBE* BSLBERE & L,
BEELEEED 12 BLU1/4%, TRZAHPBEBLIREBE L LTREL, HEET
&, S9 mix FEFETE TICB T 524 FI B & UM 48RF RE AL B AL . BN Lk T, S9
mix FETE L UIEFET TORFFMNER, 1SHoRERMO%, ERL/ERL., KR
THZLITE D REEREFEELZIRE L

BHEEIC L D, CHL/IU MM % 245 B 83 & (P 4SRRI B AR AL IR L 72 S iR BE2E (0.17 mg/mé)
TR, MREMO O +F LB E DN T E Lo 225, ZOMOMEEICIB W TIE,
Pt (KOS RELBHEENB OB RERIFZEDL AL ho 12, 12, REHEMIETI,
SOmix FEAFFET 8 & U'SOmix FAET TORF MM L 7-FREH (FNL TN 0.17 mg/nl B &
023 mg/ml) WKBWT, MIRBEM L) ToLMREEIHTE ot ZOfD
MEEEIC BT, BBEAROBERT P ERMMBOFRIEAIRDOONE o/
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YEVOEEMBE R TMBEGEENEEBLTFMTL20, FrA=—X - NLRS
—BFEMEE (CHL/IU) % Av THRBREARBEARERBRLEBL 72

rERoRBE., [FHRILZFWE IR IERO FkcowT) (Hfl624E3A 318, Rk
5 0375, EREE065. 2XBE3035) BLU [OECD BUMET A F T4 ~ 1 473]
CHEHL L. [MLEWE GLPHHE] (MBANISOE3A31H. WRIRHESE 395 . ERE 2295, 59
E£RHEE 85T, WETIEME3EILF18H ., BAHIE 2335, H4ES 385, 63%FE 8235)
EDVWTERBL 72,



[F1E B & OHE]

1. fER L7-#ik

VH—=F - V- (JCRB) 5 AF (1988420 . AFH : #4L 4R, BHAELR
) LizFrxA=—X - NKAAS—HKDOCHLIU (BLTFCHLEBET) HIBL %, MEEERK
10N TERERIC AV 72,

Z @ CHL #ifa#kiz, —ECALZEWE 3 L TRHBRES BV 72DFH ST 5,

2. BEMOFH

B, 4I5RiM%E (FCS . JRH BIOSCIENCES, T v b &5 [ 1C2073) % 10% kN
L7zA4 —27 )V MEMEER* Avi7zo MEMEEEHBIZ, 1 — 7 )V MEMEH# [=v X1 ] @
MR (BAREERR) 94g% 1 ¢ OEFKCEBHBL, 121C T 1508, BEERHBH L
7enb, L7V 3y (BEEA, HAREEGRR) 300mg & 10% NaHCO, #E#. # 12.5
mé Z MR CTHREL 72, 2ERED MEM B38d, Rk 9.4g % 500 me DAEZKIC
L. LT MEM R & RIBRICFRELL 72,

3. RSt
2X10"E® CHLMIfa %, BE8HW Sl 2 AN/ T4 v V2 (B 6cm. Coming) 12# &,

37C» CO, f vH¥ar—=%—(5%CO,) NTHEHEL,

4. WERME B L UM Ry E

(BeERmE] ( KB 7F—5 L h)
(% ) 1-AFNIFoURVEY
(W& %) MEB
(CAS No.) 98-83-9

(% F x) C,H,

ix F £) 118.18

(¥ B) 99.6%

(% W) MEEEHEAR T, KICRE, YA FVANVEFY F (DMSO)
3



BIUOT M ICHE, BS—-233C, #m1655C, BRE
2.43mmHg (25C) OWMETH %,

(12 (3 %)

R F & ) =Zi&E-ELRF

(& E %) FIAMWE TEIARS54TC, FkE574C

(B CoREN)  BEHIEFOILEEE TER L 2B ES (DMSO) TO
LEMREETIE, 0.125~46.0 mg/ nf D EFEHFE TIEH 13K
ETH o7 (Appendix 1. 2) o

(B thxs B K ]

1) BEEORBRICHV2WE
(1t ¥ %) <Ar<A4T v C
(W ) MC

M & &) 8l14ABB

(% b ) WFIEREE W)
R #F & M) BEHARF

2) e bEoRBRICA 2 WE
(1t ¥ %) YonkxAT77IFR
(& %) CPA
(@ v +F & %) 70H0948
(B 1 %)  Sigma Chemical Co.
R F & ) WBEIRE

5. HERME O

BEREDREUL, FHDOD EIF o7, BIEIEDMSO (SigmaChemical Co.. @ v bEFF !
12H0658) % FAv:720 BRI VAR L TR GESEMHIEER T 24l mg/nl . Heutk
REFEBRTIE 34mg/nt BL U 46mg/nl) #REL, DV TEBERLBFECERERL TAr
EDREDEFY BB L VER L /2o BERWEREB L, TXTORRICBTHER
D 05% (VW) IZ7 B X HITA T2 Bk RERBICB W TIE, BHEEORRES L UR
AEHACE D BRER SRR EF IOV, HRYENEE O S ENE * BTN
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LEFRBIC BV THT o /oo ZOMR, ARBOBER, ¥ RCHFFHEA (BT
DEHEENRERMED 90.0~110%) DETH o 72 (Appendix 3) o

6. HERZMF

E&ETE, BT 3SHMERLAZOLEERYEB T, 74 v Va2 XEER S ol L KB
FEDWERME B 25 u £ # N X . 2485/ B £ UN48F5 R E AT ALEE L /-,

RBHEMALE T, Mgt SEMSEE L -0 LERE 2T, MEMEER . MEEE D
MEMBEEW B L SO mixz2 2 NEFN4. 1. 1 DEETRAL-BEIM 2714 v ¥ all
Mz 7zo 72, SOmix FEHFAET OMBEC B VT, MEMEEBR I 274 v ¥ 22
v 86T 15ul DWERYEREW % MA T R RAMIE L 72, IR T 8, Hrik 2 5%
WAL, S50 ISHFMINEE L 720 SO mixD S TR OMEL TIT - 720

So*

20 mM HEPES (pH 7.2)
50 mM MgClL

330 mM KCl

50 mM G-6-P

40 mM NADP

FEEK

e i A B S )

BE 10 me
* SO . Sprague-Dawley 27 v MIT7 =/ /NVESF =NV E 56-RVVTIRVEES
LTHRBLAFya—<y@#)D SS9 (Ty +EF  RAA292, 1993ESARER L 0’ o v
FFES D RAA-297, 19934E8 A S4E) # AL, AT T—-80C o BEEMAIESFE L
720

7. MR 5 E0H SAER
PREAREABRICHVC2HRYEOUIMRELRET 5720, HRWE OMAEIHEIC K
Lf?%ﬁ@%%&f:o

7.1 LIRS

EE TI4SHFRERAMILTE I oW T, F /-, AHEMLETIESImix FET B L U
FHET ORBEEIC oW TR FEMEI R EB L 72 LIRE G, EEES L OREHE
MALE L $0.04 ~1.20 mg/nf (10mM) DFHORELH V720 74 v ¥ 2ld LREWK D

_5.__



W 2B /2,

7.2 EARVESE
HEFIMT I, HEREABTHADOL, 10% A< VEWEMA. MBS 4 v ¥ a2t
ELPRECEE L. BEHR. 0.1% YRS UL Ly PERTERABL A,

7.3 HHEIHI OB L 20HER

BERY K > CHL MBI XS 3 2 BFEGIER &, HEERMAEER (Monocellater™,
AN YNRAFBETEGRR) AV CEBOMIEELFH L. RERWELEE O BE R
WCx$ 3 AHIfEFE DL E S o THIEE L7,

FDRER, EERICBIT 550 DHEHEMHBRELHL IR 5RE (¥60% 0858 #)
TR . 60% DHIEIMF 2 RTEEL2 RS BEEOELIVEHLAZES S, 0.17
mg/mdTH o 720 72, RENEHEALED SOmix 7 FTH £ UIEFEAETIC BT 550% D
FEPIGIRE RS IR X 2 BE I, Z0EN0.23 mg/nd BLU0.14mg/mdTHo 72

(Table 1. 2. 3 B L Figl) o

8. AFREROFERERK

ML EFEIIGIAEBRDFER & 0 . FERRERBRTCHV 2B BRWEORBEMH Y, EEE
B & CHENEHALE D S9mix IEFAET Tl 0.17 mg/nd. X BHNEMILETIX 0.23 mg/nt &
L. TR ENBREFO 1I20BREY*TRE, 140BETREBEL L. BEEYHE
ELTHWZMC B LU CPA 1, TESTHAAK (KEFEBEETHM®R). vy MES I K2L74) &
BRELUTHARLZ, ENThRBERELFERTAC LFMOA TV A EE XA L/,



8.1 HEHE
BEEETIE, 3KEOHBRYE WIBRERC, BRSO TR NEYHT., £82
BOF4yra® i,

iz RE (mg/nl) MLEREE R (hours)
1) EAIExTER - -
2) BT 0 24
3) MEB 0.04 24
4) MEB 0.09 24
5) MEB 0.17 24
6) REtExtER (MC) 0.00005 24
7)) BEATHR 0 48
8) MEB 0.04 48
9) MEB 0.09 48
10) MEB 0.17 48
11)  BEtExs B (MC) 0.00005 48

8.2 MEEMALE:
RBNEHEALET W, 3B OWERY E NI RER I, BRI LT S9mix % X 2w B
ED, TR 1NBEERT, FH 2071 v v axHni,

Fic IRE (mg/ml)  SOmixDFE  AUHREFR) (hours)

1) IR — — —

2)  BIExTER 0 - 6-(18)
3) MEB 0.04 — 6-(18)
4) MEB 0.09 — 6-(18)
5) MEB 0.17 - 6-(18)
6) [EMEXTHEE (CPA) 0.005 - 6-(18)
7)) BEXTER 0 + 6-(18)
8) MEB 0.06 + 6-(18)
9) MEB 0.12 + 6-(18)
10) MEB 0.23 + 6-(18)
11)  FEMEXTHER (CPA) 0.005 + 6-(18)
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9. Bt RIEAYER

R T O 2BFMANIIC, IV FERERENH 0.1 pgnl 127225 & ) ITHERIC
Mz, BRERETH, SHOMEL Y VBREH®R (Ca', Mg" 28 E%v) THY,
KRy F4 7108 iR AL, 10 ol DELEICED 2,

1,000~1,200rpm T 57 R&L L, LHEZE 0L, kL 23 nt ©0.075M
KCIKBHWEMA D T & 12X 1) # 305 MYRIRAHE %47 - 72,

RERLIEE, KRB O LB IV T OKBEBR: A% /- =113 vW) #6nl%
MR, THELLEPCERYy T4 V7 LePFORMLTEEL, £0% 1,000~1,200
pm T SofEL L 72,

EBLBEEELZRS, BUFHL ALV ) THENMZ THRE YRy 74 ¥ 7108 ) HiE
S, 1,000~1,200rpm T SHBHEE L 72e S OBMELREEEDEL 72,

L L TR AAROMBEIEIC, 02~05n DAV THEMA, T BB S ¢ 7,
MBEZREROLEY, oL LOWBLTBVEAIFL F/I5ALIETL, #0%
F BEZ L 72,

ATA FEERIEET 4 v 2 ll0& 6BIER L 72,

ATA4 KT AD 70X MRFICHRET, APRBENEST, - FEFBIURAIA
FEHTEILAL .

BMEL 72254 Fid, FA¥EBE (Merck) 4.5 nl % M/15 ) v BRIEH ¥ (pH 6.8)
150 m@ WAL 72 e i CH) 8 Mg tatk, BEKCTELTTVTRAEL /2,

e L72A 54 FEER, - FEFIHICZAT A K& — AN, & — R RRER
T, BEAEHOBMN 2R L TREF L 720

10. Betikotr

VEBLL7:ZX 54 FEERDI L, 12DF 1 v v ahbBOoNLBR 254 Fi, Y
DERBEVENETNRIAEMHDBI PO EVE T~ FIELZRETHN L7ze XL
D, PORBEVHEL T WSRPEMGEEFEL, REXFTIMBIICO VT, X5
A FEDZDNELEMFED A7 — VDA E TR EFAMIZEEL 720

REEOSHE, BRREEARFEA, WABYRIR (MMS) 284" 10X 558E



EONTITV, FEEMS L dGashlloFx vy 7, Y, XL COBEEREOSH
e & FERCHMIRE  (polyploid) DA EWC D WTHIZE L7, F M ERFICT OV TIE 18 200
B, SRR oW T 15 00 o AR FHAME L T 5 L & Lz,

11. &z

AL BR, BB L ORI AT BREE & BRI B AR (o v TOSMTIERE, BEL /-
Mpatk, MERFORME LK, BHRUNBEOKICOWVWTEE L. EHOEY RHEARCE
AL

Y kBELETAMBORBMEEICOWT, 74 v ¥ % — Exact probability test 12
L0 B IEEE L B ERY B LR B B L U B L IR BB M 0 E B AERE 1T o
VAS

BERWE YR REFRE OV CORKHER, A" OHE R, fa
HREZETHHBEOBEEL 5% KRz atE. 5% LLL 10% Kigz . 10% LL %
BtE s L7zo 1BL, BBEHOERIBONLEEITIE, FEafREHERD L I3/VEEER
LD, BHE, AREREUSE LR LEKHERIT) 2L & L



LR B & UEE£]

BRI & R Roi O R % Table4 8 X UFFig. 2 IR L 72,

MEB#% fil 2 C 2485/ 38 & UM48BERIERMIE L 72 S IBEH (0.17 mg/nd) Tl HEHEN
RE DTS 2MBBEINTEL o724, ZOMOLEETIE, FEEKOEERTSL &
CHEHBMBEOFEREITD Ok o 72,

RBHEMALEIC L B2 EBETH OER T Table5 B X U Fig. 3 1T/RL 7,

MEBZMA T SOmix FEFETBLUFAT T HMUEL 2B RER (£hEh0.17
mg/mé BL U023 mg/ml) Tk, MIRFXHICL VT MREEINTE Lol £D
DM TIE, REAOHERE B L UBEBABROFERIETD LN d o7,

PRt & L TR W/A-EHETO MC A B & U S9mix fFET T CPA LHE T
Yotr ARSI (cte) oY REIIT (ctb) % EDFEERE £ b oM EEECFR SN,

[ E|

I-AFNVIF ARV E G, BEEREICLID24E B & 48R ERLEL 7255
AMREEICLS VT OZMBEETHTCELPoRESMBREEF IR VTILOWL
HFE (0.04~0.09 mg/ml) KBWTH, FEAOHEERE S L UHEHMHHRE 0FRIER &
BoObLhLhol,

RAEHLE BV TR, SImix IEFIET CORFMRE L 72354, MgFHic L v+
DB EEFNTELro - EELABREF TR TR OLERE (0.04~0.09
mg/ml) ICBVTH, REEROBERE PEEHENMRO FREA RO L ko i, &
72, SImix FAET DEAETHEMRIC., EELBBELBR WTAOLERE (0.06~0.12
mg/mé) BV THREEDEERECLHEREMBOFRERIRO O o7,
WoT, 1-AFNVIZFZ= MRV EVIR, LERORBREHT . REBRENO CHL ML I
HERRELFERBLEVESH L
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ARREROERICH 720, BRBROEEUEICEEZELRITRCOSLIFHLE Lo 12F
R URBRETIE ) 5 D& %2 o 7,

[ ikl
1) BARSEREZE - WABWRBRIHRE  LEWR L DREBRET 7 2,

HEEIE, 1988
2) AfE B B (UED REUHRERBRT-5%E, TV TA - U—ft, 1987



Table 1 Growth inhibition of CHL cells continuously treated with

1-methylethenylbenzene (MEB) for 48 hours without S9 mix

Concentration Cell growth (% of control)
of MEB
(mg/ml) Average
0 100, 100 100.0
- 0.04 97, 92 94.5
0.08 100, 79 89.5
0.15 35, 55 45.0
0.30 0, 0 0.0
0.60 0, 0 0.0
1.20 0, 0 0.0

Cell growth was measured by Monocellater ™ (OLYMPUS)

(MEB) for 6 hours with S9 mix

Table 2 Growth inhibition of CHL cells treated with I-methylethenylbenzene

Concentration Cell growth (% of control)
of MEB
(mg/ml) Average

0 100 , 100 100.0
0.04 87, 91 89.0
0.08 93, 89 91.0
0.15 71, 69 70.0
0.30 17, 16 16.5
0.60 12, 6 9.0
1.20 22, 27 24.5

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 3 Growth inhibition of CHL cells treated with 1-methylethenylbenzene
(MEB) for 6 hours without S9 mix

Concentration Cell growth (% of control)
of MEB
(mg/ml) Average

0 100, 100 100.0
0.04 85, 101 93.0
0.08 103, 54 78.5
0.15 38, 33 35.5
0.30 7, 4 5.5
0.60 2, 0 1.0
1.20 0, 0 0.0

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 4 Chromosome analysis of Chinese hamster cells (CHL) continuously treated with 1-methylethenylbenzene(MEB)** without S9 mix

Concent- Time of No. of No. of structural aberrations 3 No. of cells 4) 5)
Group ration exposure cells 2) Others with aberrations Polyploid Judgement
(mg/ml) (hr) analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA
Control 200 2 0 0 0 0 0 O 2 0 2 ( 10) O0(C 00) 063
Solvent ~ 0 24 200 1 0 ¢ 0 0 0 O 1 0 1 ( 05) 0 (C 00) 025
MEB 0.04 24 200 0 0 0 0 0 O O 0 0 0 C 00) 0 (C 00) 038 - -
MEB 0.09 24 200 0 0 0 0 0 0 O 0 0 0 (C 00) O (C 00) 050 - =
MEB 0.17 24 13 1 2 10 1 0 4 0 18 1 9% 692 ) 9% 692 ) 0.00% Tox Tox
MC 0.00005 24 200 15 57 115 2 1 4 10 204 0 104*(52.0) 98*490) 038 + -
Solvent” 0 48 200 1 0 0 0 0 0 0 1 0 1(05) 0¢(00) 038
MEB 0.04 48 200 1 1.0 0 0 0 O 2 0 2 ( 1.0) 1 (C 05) 0325 - -
MEB 0.09 48 200 1 1.0 0 0 2 O 4 0 3 (C15) 2 (C 10) 063 - =
MER 0.17 48 9 0 4 4 0 0 0 10 18 1 4%( 444 ) 4% 444) 0007 Tox Tox
MC 0.00005 48 200 21 43 124 4 3 3 60 258 1 108 *( 54.0 ) 101 *( 505 ) 038 + -

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring etc.), f: acentric fragment (chromatid type), 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 :toxic. 1) Dimethyl sulfoxide was used as solvent. 2) More than ten 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. 5) Judgement was done on the basis of the criteria of Ishidate et al. (1987).

6) Thirteen cells were analysed. 7) Ten cells were analysed. * : Significantly different from solvent control at p<0.05.

** : Purity was 99.6% .



Table 5 Chromosome analysis of Chinese hamster cells (CHL) treated with 1-methylethenylbenzene(MEB)** with and without S9 mix

Concent- S9 Time of No. of No. of structural aberrations 3 No. of cells 4) 5)
Group ration mix exposure cells 2) Others with aberrations Polyploid _Judgement
(mg/ml) (hr) analysed gap ctb cte c¢csb cse f mul total TAG (%) TA (%) (%) SA NA
Control 200 0 0 0 1 0 O O 1 0 1 05) 1 ( 05) 0.38
Solvent ~ 0 — 6-(18) 200 0 1. 0 0 O O O 1 0 1 C 05) 1 ( 05) 0.38
MEB 0.04 - 6-(18) 200 0 0 0 0 0 O O 0 0 0 C 060) 0 ( 00) 0.50 — —
MEB 0.09 - 6-(18) 200 I 0 0 0 0 0 O 1 0 1 ¢ 65) O (C 00) 0.38 — -
MEB 0.17 — 6-(18) 48 2 06 0 0 0 0 10 12 0 3*( 63 ) 1 ( 21) 1.546)  Tox Tox
CPA 0.005 — 6-(18) 200 6 0 0 0 0 0 O 0 0 0 C 60) O (C 00) 0.25 — —
Solventl) 0 + 6-(18) 200 1 6 0 0 0 O 1 0 1 ¢ 05) 0 (¢ 00) 0.25
MEB 0.06 + 6-(18) 200 0 0 0 0 O 0 O 0 0 0 C 6,0) 0O ( 00) 0.50 — —
MEB 0.12 + 6-(18) 200 1 0 0 0 O 5 0 S 25) 2 ( 1.0) 0.13 — —
MEB 0.23 + 6-(18) 0 Tox Tox
CPA 0.005 + 6-(18) 200 36 94 175 3 2 24 110 444 0 151 *( 75.5 ) 141 *( 70.5 ) 0.00 + -

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,

cse : chromosome exchange (dicentric and ring etc.), f: acentric fragment (chromatid type), 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,

2) More than ten aberrations in a cell were scored as 10.

CPA : cyclophosphamide, Tox : toxic.
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. 5) Judgement was done on the basis of the criteria of Ishidate et al. (1987).
6) Sixty-five cells were analysed. * : Significantly different from solvent control at p<<(0.05. ** : Purity was 99.6%.

1) Dimethyl sulfoxide was used as solvent.
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Fig.1 Growth inhibition of CHL cells treated with 1-methylethenylbenzene
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Fig. 2 Induction of chromosome aberrations in CHL cells continuously
treated with 1-methylethenylbenzene without S9 mix
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Fig.3 Induction of chromosome aberrations in CHL cells treated with
1-methylethenylbenzene with and without S9 mix
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