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FF* 7 v Dinvitro AR EF U E . Fr 4 =—X - N AY —FFEMIZ (CHLAU)
RV L. BHoRz/m-

F4 7 x @ CALAU Mt 3 2wl sl (4805 0) 8 L U° S9mix FAET. FHFHE
TS RME (6BEM) &b 12, 084 mg/ml (10mM) DBEICBVTH50% %z 51
FEEGIEREED b hehole 22T, RRRORENIERE & LT, MARIE X O
ERERALER L HIT, 0.84mg/ md (10mM ) DUREHWEL 720 BANILRED 12 BLU
VADRER, ZhFRPBREB L RBE L UTHE L 7z eI ¢k, S9mix 3
FEAE T C24RE M 38 & U4 RTALER AR 2 VL L . Betu AT £ 1T % o 720 SR RIALILEE
Tit SO mix FFAETF B &L UIEFFTET TORFITALEIE, Frifk Bl T & GICI8RFMESFEL €
BEARZERL, FBaiiziTo 7

CHLAUMINE % F4 7 2 ¥ TRIEL L7z TR OMITE I BT S, REKORMERTS
L ORBHEEANIROFRVERA RO LN o /2,
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OECDELFLFWHELEVRBIR B H MRS RO IR E LT, F4 7= DFEEM
FLC R T MM B EZOEEZTFMT L2720, FrA4=—X - NARAF —FEHEHN

(CHLMU) % Av> TRIRE PR R I B & FE L 720

ARBE, [FHEEHE AR 2RO R CowT] (BH62FE3A318, RIRES
2375 . FHHE 3065, 6238RHE 3035) B LU [OECD #MRRAA FF4 1 473] &
e, (L2 E GLPKHE] (HAISOE3IA3IE., BRLHLE 395, FEIEHE 2295, 59%
JRigk 855 . SETIRMG3E1LA18H. RN 2335, #7446 38% ., 63T 823%5) 1%
TWTHEML 72,



(bPE 5 & U7 7]

1. AL 7-H

DY —F - UV —ANr 2 (JCRB) %o AF (1988<F2H. AFH [ #fL 440, K12
O LEFvyA=—-X - NaRAy—Mko CHLAIUMNL % . adikR 10/ALLA BRI
v,

C @ CHLAU Alfatkid, B LEM I3 L CRARTRE ORI DTG 720,
HWHRINTWA,

2. B DO

BE#R i, FIBIEMmEE (FCS : Biocell, B v Fi% [ 4001776) % 10%AML7cA — 7N
MEM XM % Flvi7zo MEM BEHUE, 41— 27V MEM 5538 [=v 24| @ &K (HK
BISK(FR)) 94g % 1 ¢ DIEPAICHEMRL, 121 T T 15451, BEAFBRELZ-0L, L-
FNE I (BEEA BAGRIE®RR) 300mg £10% NaHCO, . # 12.5 nf 2R T
ML 72, UEEED MEM RIERIT, LiCORH 94 % 500 n¢ DZAEFKIEMR L. LA
T MEM 5538 & FIAR IR L 72,

3. HiE&Mt

FAT7 R LRTVWT ENS, KIEICIE 79 X T (T25, Coming)x fivi7z, 2X
1048 CHL/IU Miffa %, R8s m # ANz 77 A 3IHRE, 31T D CO, 4 ¥ Fan
— & — (5% O, WTHIEL 72,

4, WEYE B L OBV IR E
(B HE ]

FA7 x>y (BUF TP £M9., CASNo. 110-02-1 ) X, 4F& 84.14 DA EPIHA
DYETH Do WIMLFMMEIREZ Appendix 1 (R L 72 W HBME X, vy b
2 FBE98% (AH4 @ IW)) TH Y, 2 OMEA(H ¥ TS No .
T-0223) L7z. #ERWHE X, AN S THiiiE L 72

TPOY AFIVANEFXY F (DMSO) HTHREMHERRE RIFFZEINIC BV TEBL 720
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KRR (0.781 mg/ mé) YA BMIFEIT CEMEL 201N 2R R (M-94-078) THBL

T DITDOWT, F-EiRE (168 mg/ nl) WHRITLFEAMTHEL 26 D2V T, Eil

LT T, MUBAENE TORERE R FOME, AHANRICBIT KR

FEOFHEREZ, #hengl{HE (0RN) O FHMIH LT, 1008 £ U101% TH o %o

N OISR THE L TV A IEHE (S ESMIME D90.0% L) 2HZL T
(Appendix 2, 3) o

[Ftxd A ]
1) SERAI ORI A 2 WK
(1t 5 %) <4 bvw4v C
(W ) MC
O =D) 928 ACF
(52 & #) TR AFNERE T3 (B
R & £ M ERRE

2) FERRILI ORBRICHAVEWE
(1t = %) YIURAT IR
(s ) CPA
(a v + F ) 70H0948
(3 b1 #) Sigma Chemical Co.
B’ % % M) GIRIRE

5. #WEMHE ORI

WM E ORI, EH DD E4T o 72, WPHIIDMSO (FIEMET S (*#R). o v M5 !
APH41658 & 'KCN1642) & W7z BURZEHICEML T AT v Ao & D (3
FHIIEIRER, BeB R E 12 168 mg/ nl) WL, DV THEI & B CHERAR
U CHTE DIRE OWERY B iR A R L 720 BRI EMEEIE, §XToRRITBNT
BB D 0.5% (W) W27 B & D 0Dl % 720 Bef R SUE BRI BV Tty SIS £ 05
ey FOALERIC ] v 72 BRI RE T & AR BENE DY ML o v T SEIE % RUFAFERT

THCFMRZIS BV TIT o 720 ZORE, B OWIE IR, wTnd BIFmofE L
-4-



T3 IHEHE (I COEHEREIRINED90.0~110%) OHIPHATH o 72 (Appendix 4) o

6. RERAEM

ERMEE TR, M4 SHMREE L-0ObREREER T, 79 A T 2HEHHE 5 nt &KL
DR R RGLH 0.025 ne £IMA . 240N B & P48IFRIAILL 72,

IR, Mt ERERLZ0bEIRERT, MEM . AERED
MEM BB L O SOmix #2411 OHETRALLBWEI e £ 77 231
ATz £z, S9mix FEFFIET ORABIC BV Tid, MEMEETRB3 n 27 5 2 TR,
& 51T 0.015 n¢ DOWERYERMIEEIZ T GMERIMIEL 720 IR T, Hifk Ll
WAL, 85I 18IFRIRSAE L 720 SO mix DI FREDHLK TIT - 720

$9* ;
20mM HEPES (pH 7.2) 5
50 mM MgCl, :
330 mM KCl :
50 mM G-6-P X
40 mM NADP :
FREK ,
A5 10w

*S9 . Sprague-Dawley AT ¥ PCT7 2/ NNVES = )VES56-NVTTIRVERGL
THRBLAZFya—<#E)DS9 (T v FFS I RAA-314, 1994 E8 H SiE) #MEA L, ff
B E ¢ —80°C KRNI RA L7z,

7. MIBAFITRBR
Heta (R SA IR IR V> 2 BRI DML & s 1 5 70, BIRIE DM K
T HBER,

7.1 AFRSH

TEREALIR T (AR FLEIIE 12 D\ Ty 2 72, 4TI SO mix BFET B & U3Eh
15T D6 RIALIT L 12 D W TR FDEI SR R % S U 72 o STALEL 5 & OV RAL T &
b1, 0.026~0.84 mg/ n¢ (10mM) OFETHDMLIE % MRV 720 75 A T HBEEICD
WT 2R Wz,



7.2 FRARYERLE
Pk DY ARIE A G iE & FBE O N C Yt AiA 2 /8 L 72,

7.3 AU ORI & 7 OIER
WG O CHL/IU M3t 2 BHNGIVET . 79 2 347 ) OB (400 1
) B A5 RUHEOME (535 © Mioticindex) % TR, #ERY B I D
UL RS2+ B S BHEM DI E b o T E LTz,

T OFER, EHLEL L L OCERPPLEEE $12, 084 mg/ n¢ (10mM ) DRERBVTH
50% % B3 & 2 I 2 2 BAHIKERT (#960%) RO OhE o7z (Tablel, 2 | 3 B&
UFFig.1)

8. ARERDBLAEE

AN HERHIF IR O R £ Y, EALIE B X UKL L $ 12, 0.84 mg/m¢ (10 mM )
DREERELINREE L, 2012 BLU 14 ORELFNFNPBRES L OKBE L
LTRRE L 720 BB & LTHV/2MC 8 £ U CPA &, TESAA (k) KiFHE
T, Oy FES (KAD76) IEMLTRE L7, 2PN PR RELFERTIIRES
HWAL 7,



8.1 HFEALED (S9 mix FETFIET)
AL TUE, 2405 U] & 481K ALER D 3B B 0 4k By ALy JE TR W, A RTE 2 GO T
S0 IBEE R 70 KR 2KD T T 2 TR,

iz UL (mg/nf) ALERIERT (h)

1) HEALELAS R — —

2) EEEAER 0 24
3) TP 0.21 24
4) TP 0.42 24
5) TP 0.84 24
6) Bt iE (MC) 0.00005 24
7) AR 0 48
8) TP 0.21 48
9) TP 0.42 48
10) TP 0.84 48
11) B ig (MC) 0.00005 48

8.2 4EREMIAIE (SO mix FE T B & UIEFFLET)
SHRFRIMLEE T, S9 mix FF1E T 8 & UIETAE T O3B RS D4 By B AP RERE C, SR
HrEOTED 1B RT 2, 2K 75 X 3%z,

g IR (mg/me) S9 mix M54 ALERE [ (h)

1) ALPRS IR — — —

2)  BEERGR 0 — 6-(18)
3) TP 0.21 — 6-(18)
4) TP 0.42 ~ 6-(18)
5) TP 0.84 ~ 6-(18)
6)  FutxdiE (CPA) 0.005 — 6-(18)
7) X 0 + 6-(18)
8) TP 0.21 +- 6-(18)
9) TP 0.42 + 6-(18)
10) TP 0.84 + 6-(18)
11)  BEME3FIE (CPA) 0.005 + 6-(18)




s I e — - — v v e ————w - - e e e — = e

9. Zefu(REEARIEREL

1) BFHEETOUFRMMIC, VeI FERKIRIEIR 0.1 ug/nl 1% 5 & 9 ITHEHK
Nz, BEERTH, SO % Y VBRI AN (Ca MgHe &g i v)
TNV, KRy F 4 L D g AL, 10 a¢ DELEICED 72,

2) 1000~1200pm T S4[&EL L, LEEE T 0L, &L M 3 ne ©0.075
MKC KB EMZ B & &2 & 9 # 300 MKIRALEL %47 - 72,0

3) RERMLELTAR, RIRE O LRRICHEEH OKER: 25 /- =1 3w) #H6mn %
MA, THPLEPICER Y F4 Y7 LERLBMLTEEL., £0%, 1000~
1200 rpm T 55 L L 720

4) HEibBEFEEHRE, BUHGLESHENZ CHREEXRy 74 Y 72X ) BFiEE
S, 1000~1200rpm T 550 fEiE U7z S DRRAERFLEFR D KL 720

5) ®EibL CTE-EaoMBilic. 0.2~05 ot DEEREML, +5ICBE 3472,

6) MEBFEROLIEL., HDOPLOWHL TBVAXAIA FIIALITHETL, £0
T EMEC L 72,

7)) AT4 FERIZETIZXIIIDE IERL 72,

8) RIA4FFIRAD7 X MESIHET, HRRFBENTFS., 2-FFFBLUTRZ
4 FHEFEERAL .

9) HiELIzATA Fid, FAHFEME (Merck) 4.5 m¢ & M/15 V) VERERMETHE (pH 6.8)
150 me WAL 7o Yot CHY 80 RIStk WK CTEL $TWTREZL 720

10) Fe L7 XA T4 FEARIR, 32— FEFIHCATA Fr—RAZAR, 7 — X33 ER
REBINFES, ERERO BN IR L TRIEEL 726

10. BefufkoHr

VEBL 72254 FEADI L, 1207 FAAPLEBONTREDZATA FE, BHED
BEED» TN ENUBEUYIT PO R VwE ) T— F{IELAREBTHT L7z & IEDD
#O%@%ﬁﬁﬂLTW&Wﬁ%¢%%%ﬁt‘ﬂﬁ%ﬁ?%MMKomTM\Xﬁ%F
LD FDNEEFHGIO R T — Y OALE TROEAMICREERL 72,

gtk TR, BAREZERE S, WHLDY AR (MMS) SH&D 12k 258k
RERDSWTITW, o fhlls 5 W3 BBOARM O ¥y v 7', W, 3Z#e & OfLERE &

FEEENRE (polyploid) DAFMAT DV THIFEL 720 F72LE LT, HRERT ICOoWwTE
-8-



15E 20018, 1BEEMIIE I 2w Tid 1 800 o3&t h il 2 0T 6 2 & & L,

11. Elgk LI

HALTEITHR, IR & OB IREE & IR BT O F hE oW T, SR,
REERE OMH & . BB oA EostidRe4Est L. ol ZFAKICE
AL 7,

P (REH 2 oMo HBHEEIC OV Tk, K2 oFiEESE LT, BR0ER
F—5 LHWEBRWEMEIENT T4 vy —OEEMRED c Ly, ZEUEEEL,
familywise D A EAHER 5% & LTMEE LML 720 74 v ¥ ¥ — OHBEHERE THEED

BOLNLEAICE, ARBEKFE®RCELTC229 Y - 77— 37 v Y O@EEERED
(p<0.05) %47 o720 DI2EAIOMETE S ICHBEEDG RO ONIGE e B L7, @
EMHGE CTHREENRD L N2 WIHEITIREGHE & U7 BEMRED, MERFicon
T 100K AEBEMING I 2 v TR 00K G D58 2 MIREUD 12 HFEATE L Lz,

% B, DMSO%0.5% (vW) IRIL 72580, gap 2 STHERT (TAG) L HMEHIC
M 2REBHEFICBITE2ERT—4 (1989~19944F) LU TOEY TH 5,

Fic By & R OH ¥ow R ¥
g G | 31 Sl T R MR R T
BE R +SD M AR +SD
(2 AL EE)
24 30 6000 36 1.2+1.1 30 24000 83 2.8%+2.2
481 ] 29 5800 52 1.8%1.5 29 23200 70 2.4=1.8
(S FF PR ALLER)
S9 mix FEFFFET 19 3800 26 1.4+1.1 19 15200 31 1.6+1.2
$9 mix fFF7ETF 20 4000 42 2.1+£2.0 20 16000 38 1.9%1.4

s 200flE & 7z ) DL LA AN 5
* 5 800N & 72 1) D4 ECHEHN 3L



[ A]

AR & 5 PR OfE % Table 4 B £ U Fig. 2 1R L 72,

24F B & Ua8IFIERAIT L -85 R, T noRHIEIC BV Th, FAaAkofiiR
BT AMEE L OEEMEANROAELEINIED bk 2o/

FIRF RIALERIC & B Befa KT D#E R & Table 5 38 & U Fig. 3 IC/R L 7o

S9mix FFAETBLUFATIEBT 50 TROUMIEICB TS, FBEKOMERE
AT AHNEL L CRBEHEEMREOAE LIRS LN h 5 72,

Bt BR & L C i 725 AR © o MC ALELITE B & OF S9 mix F£7E T T CPA ALILH: T
EHRAIIHE (cte) R Hef MR (ctb) 72 & ORI 2 b OMIBATHESE S 1l

w

G

=

=ut
E

FA 7 x vk, WEELC & 02400 B & C48REITALER L 2235E . 10mM  (0.84 mg/ mf)
NEFEZELWTNOMIEE (021~084mg/ nl) KBWTHPRBERRFEOFEIEADS
N ot

S9 mix FEFAET B & UFFFET TOREMAIL L 72354 . 10mM DIREE &t Il
B (0.21~0.84 mg/nd) BV THRMBENFEOFLIZD LN 2 o7,

o T, FA 727k, ERORREMT <. WREND CHLAU MBI R R %
FRLEVERER L

[ FC 9F 3]

RABROEMICH7- 0, RIROEIFAVICIE M2 RIZTERVWODE2FH LISk o 728
RER USSRERETIE 2 & OBl 2 2 o 72

-10 -
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Table 1 Growth inhibition of CHL/IU cells continuously treated with
thiophene (TP) for 48 h without S9 mix

Concentration Mitotic index (% of control)
of TP
(mg/ml) Average

0 100.0, 100.0 100.0
0.026 84.21, 105.2 94.70
0.053 63.15, 84.21 73.68
0.11 94.73 , 89.47 92.10
0.21 110.5, 78.94 94.72
0.42 1315, 115.7 123.6
0.84 1315, 136.8 134.1

Table 2 Growth inhibition of CHL/IU cells treated with thiophene

(TP) for 6 h with S9 mix
Concentration Mitotic index (% of control)
of TP
(mg/ml) Average

0 100.0, 100.0 100.0
0.026 110.3, 63.15 86.72
0.053 96.55, 97.36 96.95
0.11 93.10, 76.31 84.70
0.21 1034, 4736 75.38
0.42 68.96, 60.52 64.74

0.84 7241, 63.15 67.78

~~~~~~~~~~ - g T —— - - - - = - - -



Table 3 Growth inhibition of CHL/IU cells treated with thiophene
(TP) for 6 h without S9 mix

Concentration Mitotic index (% of control)
of TP
(mg/ml) Average

0 100.0 , 100.0 100.0
0.026 89.58 , 102.0 95.79
0.053 87.50, 96.00 91.75
0.11 104.1, 100.0 102.0
0.21 8541, 98.00 91.70
0.42 89.58 , 104.0 96.79

0.84 139.5,  80.00 109.7




Table 4 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with thiophene (TP)* without S9 mix

Concent- Time of No. of No. of structural aberrations 3 No. of cells ) 5)
Group ration  exposure cells 2 Others with aberrations Polyploid‘ Trend test
(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA
Controll) 200 0O 0 0 3 1 0 4 0 2 ( 1.0) 2 ( 1.0) 013
Solvent * 0 24 200 0o 0 0 0 0 O 0 0 0 C00) O0(C 00) 025
TP 0.21 24 200 1 0 1 0 0 O 2 1 2 ( 10) 1 (C 05) 025
TP 0.42 24 200 1 0 0 0 1 O 2 0 2 (10 1 (C 05) 025 NT NT
TP 0.84 24 200 o 1 0 0 O O 1 1 1 ( 05) 1 ( 05) 0.13
MC 0.00005 24 200 4 28 22 3 1 0 58 3 40 (200) 38 (190) 0.00
Solvent” 0 48 200 6 1.1 0 O O 2 0 2 ( 1.0) 2 ( 1.0) 013
TP 0.21 48 200 0O 0 0 0 1 10 11 1 2 (10) 2 ( 1.0) 013
TP 042 48 200 1 0 0 1 0 O 2 0 2 (10) 1 ( 05) 038 NT NT
TP 0.84 43 200 6 0 0 0 0 0 0 0 0(C 00) O ( 00) 000
MC 0.00005 48 200 3 23 45 15 4 0 90 6 60 (30.0) 58 (29.0) 025

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring etc.), 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, NT : not tested.

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) Cochran - Armitage's trend test was done at p<0.05 when the incidence of TAG or polyploid in the treatment groups was
significantly different from historical solvent control at p<0.05 by Fisher's exact test . * : Purity was 98 %.



Table 5 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with thiophene (TP)* with and without S9 mix

Concent- S9 Time of No. of No. of structural aberrations 3 No. of cells "
Group ration mix exposure cells 2 Others with aberrations Polyploid ™ Trend test s)
(mg/ml) (h)  analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA
Controll) 200 1 0 0 0 0 O 1 0 1 ( 05) 0 ( 00) 0.25
Solvent " 0 — 6-(183) 200 1 2 1 0 1 O 5 2 5 25) 4 ( 20) 0.25
TP 0.21 - 6-(18) 200 0 0 0 0 0 O 0 0 0(C 060) 0 ( 00) 0.13
TP 042 — 6-(18) 200 1 0 0 0 0 O 1 0 1 ( 05) 0 ( 00) 0.13 NT NT
TP 0.84 — 6-(18) 200 0 0 0 0 0 O 0 0 0(C 00O) O ( 00) 0.13
CPA 0.005 — 6-(18) 200 0 0 0 0 0 0 0 0 0( 00O) 0 ( 00) 0.13
Solvent 0 + 6-(18 200 0 2 4 0 0 0 6 2 4 (20) 4(20) 025
TP 0.21 + 6-(18) 200 1 2 2 1 0 0 6 0 4 ( 20) 3 ( 15) 0.00
TP 042 + 6-(18) 200 0 0 0 0 0 0 0 1 0( 00) 0 ( 00) 0.13 NT NT
TP 0.84 + 6-(18) 200 5 6 5 0 0 0 16 0 7 35) 5 ( 25) 0.25
CPA 0.005 + 6-(18) 200 0 1010 1 2 O 23 2 20 (100 ) 20 (100) 0.13

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosomc break,
c¢se : chromosome exchange (dicentric and ring etc.), 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, NT : not tested.

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) Cochran * Armitage's trend test was done at p<0.05 when the incidence of TAG or polyploid in the treatment groups was
significantly different from historical solvent control at p<0.05 by Fisher's exact test. * : Purity was 98 % .
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Fig.2 Induction of chromosome aberrations in CHL/IU cells continuously
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Fig. 3  Induction of chromosome aberrations in CHL/IU cells treated with
thiophene with and without S9 mix
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