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4,4-FF R (6-tere 7F V-m-2 L —)V) Dinvitro YRR EFIEME, Fr 4 =—
A - NAA Y —BFEMIL (CHLIU) e AW THRET L, BEDHK R &/,

4.,4-FFER (6-tert 7F V-m-2 L'V — V) @ CHLAU HIMIZHT 550% % B 2 % 145
WL R L, EARATE (48 BERE) Tt 0.0020 mg/ mé. SO mix AT B L UHEHFETOE
BEALPE (6RERD) TR, R FN0.020mg/ nl B &£ U 0.00090 mg/ mé TH o 72, €0 T,
AR T 0.0020 mg/ né, 5EBEFILIL D SOmix FF/EFB L UFEHFELET TR, #h¥h
0.020 mg/mé & 0.00090 mg/ né DESE % ARIRO R NINRE & L, RESLIEEED128 &
C1408BEEL, T FnPBESLUERRBEE LTREL . ERmLILTIX, S9mix FF
FHETT0ARME & 4R BT 2 ER U, R@ATIT 1T - 720 ERMABE T
SO mix FFET B L UIEFAT T 6MFMALINR, Frid 2z BB T & O IC18RFRBEE L TFRAE
VR L, SBMEST 21T 720

CHLMU #Mia%. 4,4-F AR (6-tert 7 F V-m-27 L/ — V) TR L 72547 g %
BBV T, ROAROMERT PHEBUMBOFERIEMNIRED bt d o 7o HHLEE
1T & 0 48R RERRALER U 7 i ETE (0.0020 mg/ nd) W BWTik, MBREEO D T5%
EHEEHROSTETE R P o7,
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BEFFAL AR &V SRR D BUERETEN~IRE L T, 4,4'-FAE R (6-tert 7 F
Nem-z LY — V) ORI R TR EF R E L TFMT 2 20 Fr 4 =—X -
NA Ry —5FAR (CHLIU) %A THRRENRAERRERRL EREL 72

AR, TFEEWE R 2 RBOFECowT]  (Bil64E3A31H. BERS
2375, R 3067, 623RYE 303F) BLU [OECD HFHREBRN A4 F54 ¥ 1473] i<
e U, [ML22WE GLpdkHe] (MBAISOME3A31H, BRIR¥ELE 395, JEZ84E 2205, 59%
JR% 855, tETIBMNG634E11 8181, AW 2335, #EH 385, 634/RE 823%5) 2%
SWTEKL 7o



[#rEEB & O]

1. A L7k

DY —=F - )V —Ar7 (JCRB) #6 AF (1988F2H. AFH @ #L 4, BlER
) LizFvyA ==X - NARF—HKD CHLAUMIM % . HHREK10CUA TRERIC
J:ERVED AN

@ CHLAU Mlatkid, —ReiicqbsE Micid L TR oM IH R v 220,
FHENLTNVS,

2. BEEWDOTR
B cid, IR (FCS : Biocell, T v F&S [ 4001776) % 10%IRML 724 — 20
MEM ¥ 3EH % BV 720 MEM 328, 4 — 7V MEM ¥l [= v 24 ] Q8K (HAks
S (HR) 94g % 1 ¢ OFFEKCERL, 121CTISHN, GEEXRKEEL-OL, L7V
¥ 3y (BREHEA. BAMIE ) 300mg £10% NaHCO, . # 12.5 g £I02 THE
L7Tzo 25IRED MEM RERHE, FECORM 94g % 500 nd OFFAKICERL. DT
BEAE WL & FAR ISR L 726

3. RERESRMF
2X104 o CHLAU Mg %, BB sl # AN 7 4 v 2 2 (3 6cm. Corning) 12k &,
37 C D CO, A rFan—4%—(5%CQC0,) ATHIEL 72,

4. HRWEB L U EYWE
(M ERY ' ]
4.4'-FFER (6-tert 7F V-m-7 L — V) (LLF TBBC &3, CAS No. 96-69-5)
2. SFE358.540 HEERUMKOWE TH 2. WIALFLMERSE X Appendix 1 IZ/R L

Too FWV7-HEERE 1, oy bEE FEEE98% LA b (ANFt4d -
AHH) Thh, ot S, HERWE L, FAHEE TERRE
L7z,

TBBCOI A FNVANEFYF (DMSO) T OLEEMLNRERITVEMICBNTERM
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Uteo MKIRIE (7.81 pg/ne) 35 & OTSIRIE (50.0 my/nf) ¥SHEE 12, STFFEHT CHM L 72
BRGEMERAG (M94090) THEULELORDVT, BRELAHT T, PR B
M3 CORBWE M7 ZOMM, WE AR BY 2 FREOTHERIE, The
RADEHE (OKERY) DFHMICH LTy 1008 £ U98.6% TH o720 &b 12 BIFSEHT TH
LTV BIENE (FHEESOIED0.0% 1) i/ LT/ (Appendix2) o

(R et IR ]
1) SEFLI ORIV B WE
Ut 2z 4, A=A C
(s 7)) MC
(m v + #FF H)  978ADH
(B & %) BIREERIER
B % & AR

2) SRR O R BT v B WK
({k =t %) Yo FAT77IF
(5 ) CPA
(o v b F 5) 70H0948
(54 & #) Sigma Chemical Co.

G-I ORI

5. WEHR ORI

W B OWMBLE ., FEHA D2 &7 o 720 W DMSO (FIEHEERE T (k). o v M5 !
APHA1658 & TKCN1642) %\ 72 BURRISEHCHM L T A R 7 v 712 & 0 B (44
HVRIRBRCIE Tmg/ nl B LU 20mg/ néy Befofk TG RRTHE 2my/nt) ZREL, 20T
T S TR AR U THrE DL O HIRI FM B 2 VR L 720 BRI B0
TRTORBICBOTHIRED 1% (vv) Kad &) AT RORUHRRIIBNT
. SOmix  TEAET AT FIALEL T v 7= 2 RETE 4 R BN 12 DN Ty % 2o
BB & OV ) SO mix FEFFAE T TH V72 # N F N DRI EERE 4 Bl B 3R 5

A2 T, SRE & UIFEHMTLEIREE I BV T o 720 T ORES% . WO
-4 -



X, Wb Yo e LTw s Ll G ToER SR IVEINE D90.0~110

%) OHPANTH -7 (Appendix 3) o

6. AIREMF

WEFELIEL T, Milaz SHMHELOBRBE LT, P4y Y a CHEER S & &
T DB A TSN 0.05 me Z IR 2405 B & Ur48IGITALHLL 72,

AR RELTid, A% SHMEIAE L 2 0 B EHAE 45T S9 mix /77E F DAL T
VTiX, MEM RETEMR, 2% MEM BB L U S9mix 2ENEN 41111 OHE
TIRELIZGEH 3 ol 274 v 72 MAte 72, S9mix FEFAET OALINEIC BTk,
MEM $3EHL 3 nl 274 v a2z, &5 003 nt OWERYEMBEH %I Z T 615
WFLL 72, MUEE T, Wil 8B MUcsSi L, & ST ISHFINREAE L7z SO mix  DFH

(3 T ECDHEL TET © 720

S9*

20 mM HEPES (pH 7.2)
50 mM MgCl,

330 mM KCl

50 mM G-6-P

40 mM NADP

K

e e T U I PV

A5 10 we
*89 : Sprague-Dawley %9 v MI 7 2/ NWES —VES56-RV I TTRVERSL
TR L7-Fya—<crEHyo S9 (av +FKH I RAA-314, 1994 FES A BB £ UTRAA-320,
19944612 A 343%) #MEA L. HHEE F T —80°C 0 HHLIRAIFICIRAE L 72,

7. My s R
P AR SRH BRI T v B $ SR T D ML BN % RGE T B 72 WM DML K

Fec- 7 3o oAl

7.1 LA
HATALER TILA8IRE RPN I DT, F 7z, ANFIARBLITIE SO mix FRET B & VA
TET DERTELZ O THESE TN ERER 2 J U 720 ALPLGIE ., EHELEL 33 & OV

WPRD SO mix FETFALTIC &L 2 VR IRIZ BV T, 0.0063~3.6 mg/ v (10mM ) DR

-5-



FCH S L I AR St L2 5, 0.00031~0.010 mg/ né DFEFDIEEE % Hv
7o % 7. HIERAIO SO mix FLETIZ2OW T, 0.11~3.6 mg/nf 10mM) oD #6 7
THI & IR b s RWEIC L BB T 4 v ¥ 2B fFE L 73,
SAMSEBRETCIENMBOEAESED LN E P o) e, b, S9mix FLEF Tid 0.0063
~020 mg/méDTFRDIBE RV 720 T4 v Y2 1 REE2WT 2K,

7.2 EARVER:
R TH, BMBEEE T, 10%FRV<) VEBEEMZ, fIBXF4 v ¥ a2t
ELIEWRETCEEL. FEH. 0.1% 2 ) AW ALy FRTHRMBEL 72,

7.3 HMHEIORIE L FOKR
BRI E o CHL/IU MMt 2 3AmVe i, BB HIIa®mERT (Monocellater™,
AY YRANZELTE #R) AV CETEOMAME L EH L. SERY BALIDRE D vE s iR
Xt A MR O E b o TIRIZ L L.

2 DFER, EFAII 1) 550% % W & HICHR 2 2 WV HIRRE (60% 0 HAFEHN ik FE)
. 60% DWEFHIGIRE 2 X 3 &L 2B VHEHBELAZET S, #0.0020mg/né Tdh o
Too FINEFMEIMLEED S9mix FFAET B & UIEHFAETIIBG H50% & W 5 2Tk x 5 HEFHAH]
BEEIR, FRFNR, #0020 3LU H 0.00090mg/ nt THo72 (Tablel, 2, 3 BLU

Fig.1, 2) o

8. ARERDIEAEK

AR R L 0. RO RERRTHC S HEWE OGN EIRE Y., &
FEALEEC i 0.0020 mg/ mé, SEEFIIALIID SO mix FETFT B L UIEFLET Tl Fh Fh 0.020
mg/mé B L T0.00090mg/nl &L, TDOIROREEEHIRE, 140RELKIBE L L TERE
L7co BB BmHE & LTV MC B L U° CPA . TEETAAK ((Bh) KERETH. ©
v MBS KAHT3) WERL TR L. PN FREOERELFERT I EMOENT
WA REZEA L,



8.1 HEHALIE (S9 mix JEAFET)
TEARAMEBETIE, 24K & 481 NALER > 3Bk DB IR I L FTIBRERE IS, MBI L DT
BONBLRIT e BT 4 v 2% M7,

5 I IE (mg/mé) ALFRRE T (h)
1) EALBEX R — —
2)  HEAE 0 24
3) TBBC 0.00050 24
4) TBBC 0.0010 24
5) TBBC 0.0020 24
6) KHHEXTEE (MC) 0.00005 24
7) TR 0 48
8) TBBC 0.00050 48
9) TBBC 0.0010 48
10) TBBC 0.0020 48
11) B (MO) 0.00005 48

8.2 GEFHLE (SO mix A4 T B L UIHALT)
HIFRIALELCiE, SO mix fFAET & & UIEFAET @ 3K DM ERY) H LB KERE 12, AHEE
HreH, TioNEx&kT 7. FM 2B 7T 4 v awflviz,

Fii5 e RE (mg/mé) S9 mix DA IE ALPRIEE [ (h)
1) AL — — —
2) EHXTER 0 - 6-(18)
3) TBBC 0.00023 - 6-(18)
4) TBBC 0.00045 —~ 6-(18)
5) TBBC 0.00090 - 6-(18)
6) Bt (CPA) 0.005 -~ 6-(18)
7) LA 0 + 6-(18)
8) TBBC - 0.0050 + 6-(18)
9) TBBC 0.010 + 6-(18)
10) TBBC 0.020 + 6-(18)
11)  BpMx B (CPA) 0.005 + 6-(18)




9. Hett IR/

1) FEFET O FRWIC, 2023 FEREBELTH 0.1 pg/ml %2 &) IR
CINA ., BEAER TR, sTEofilas ) YR AAEKE (Ca Mgtea g i w)
TV, ERy T4 7S OHIIEZEE L, 10 ml DELEICED T,

2) 1000~1200rpm T 53 HGEE L, EF£2ETLob, B L MBI 3 a¢ @ 0.075
MKCI KB EI AL 3 2 &1 & 9 #9305 THKIRALIE %47 - 72,

3) {EERALERSE, KIRW O FBICEIEH CKBERR . 24/ — b =1:3vN) ¥ 6 nt 200
. FTHPLHMIERYy T A7 LEPLEMLULTHEHEL., £07#1000~1200
rpm T 55 @il L 7=

4) FRBEHERE, MO 2ESHEME THeE €y 714 v 27k ) R
E 4, 1000~1200 rpm T SAMLEL L 720 S OFSEZHOERD KL 72,

5) L L THE-AROMNEIEIIC, 0.2~0.5 nt DREEZINA, 51 EEH S &7,

6) MBREHOLELX, HOLLPLOHEHFL TBVARATIALA FIFZALIHTL, 20
FFEFRAFL 72

7)) A5A4 FEARRET 4 v 2120& HIERL 72,

8) RAFAFZIANDT TR MEMSCEMET, RRRBHNEFS. - FHFEFBLURT
4 FHFFEFLAL 2,

9) BRLZRATA Fid, FAFE (Merck) 4.5 ng % M/15 V) ~ENEEH (pH 6.8)
150 mé WAL 7 B T4 8 B nf. KWK THES T T VTHREL 72,

10) o L7z X 94 FEARZ, 2= FFFIMICAT4 Fr—A AR, &— AR
FES . BAERO B &R L TRAFL 72

10. Fetafksrtr

VERL 2254 FIERDI L, 12DF 4 v >anrbBbn/Bhb254 Fe, B
DPBEHEDZ N T NG TP 6L vE T — FMELZZRETCOITL 720 & (IR
D, PORBAIHULL T VHRPHIEEERL., RELFTHMAIIOD VTR, AT
A4 FEDFOME MO A 7 —J OALi TRos AU RS L 72,

Yetufh DML, AARRBEZEREES ., WL R (MMS) SHR&D 12 & 2 580k
DTV TIT W, BEARN D 2 WiIdHROOEREIO F v v 70 W, K% & ORERE L

FERAEANRE (polyploid) DFMATOWTHEIZEEL 720 F 2B E L THEERE ICOWTIE 1
-8-



B 20008, A oW T 13 S0 o iR e s e Lk L,

11. Fo§k & HE

FALEIAT IR, IR B & UTRtEd BREE & BB E AN E s>V T, BIEHRK.
Wi Ry OfIM L #. Ao L Lo R 2 4R L, EH O % REALKICE
AL7,

RO ARE 2 HOMBOMBEEIC VT, K2 oFEL28% LT, BT
F— 5 LR BTN T T 4 v vy —ORBMREY Ly, SEMEERL.
familywise DHFBEXKALE 5% & L THREZ LML 720 74 v ¥ ¥ — DEBEMERE THEE
BED LR GA T, AEEFENICELTIZ S Y - 7= 3 7 v VY OMENMEREY
(p<0.05) %4T7o720 ML 20OMETE S ICHEENBO NG EHEE L,
MPRSE CHEBENRD DN WIHA IR & Uz BEMRELS, BERFT IOV
TIX 100 R, MM I D W T 400K DA 2 HIEFFMED 72D ZE AT & L7,
B, DMSO%1% (vWw) WINL 288D, gape SO HEERY (TAG) & HMHE A
TARBFMEFTICBITIZERT—% (19939F) L TFTOd@Y) THb,

25 R & |OH Bow RO

MR BB SEM T RRE BZEA SN T
g i +=8D lag A%  +SD

(EHEALER)

241 [ 2 400 3 1.5 2 1600 7 3.5

A8 [ 2 400 7 35 2 1600 5 25

(45 [T A0LEE)

S9 mix FEHFALET 3 600 5 17421 3 2400 3 1.0x1.0

S9 mix FFAET 2 400 4 2.0 1 800

* ;2004 3> 72 ) O TN AL
** 1 800fllle & 7= ) O FIgRE BRI EL



TR & B BeBARG T DfE R % Table 4 B & U Fig. 3 IR L 72,

241 5 33 & U4SIERIMLERTE IC B\ Tid, TBBC X L A Rufhkn iRy 2 H T A MKEE
L UMEEHMMB O/ B iR o bk o, &8, 4K OERER (0.0020
mg/mé) T, MBFMED 728, MR 2V TRPLE QAN E T & 37 (1404113),
BRI D W TIRHEAE & % - 72 (2385110

SRR RALENC & B YRS IT ORI % Table 5 8 & U Fig. 4, 5IC/RL 72,

SO mix AAET B & UIEHILT TOMFMAI L 72 FR ORI BV T L, Reihotl
EREERAETHHESE & UM OF R 2INEZED o0k d o 7,

Rt & U TH W 7B e Bl T 0 MC AREITES & OF S9 mix F7ET THCPA MHTET
BB GEITH (cte) RGBT RLIRT (ctb) % & DOAEIE = & DRI FHESE & hizo

4,4-FF YR (6-tert-TF N -m-2 LV —)) i3, 24FREEIE L 2o 454 50% ik
2% WFHHIGIREE & &4 v I L OATERE (0.00050~0.0020 mg/né) KBV T H, ko
BB SLH R A % 856 L % 0 o 720 QWG IIARALIE L 72354, 50% % # % 5 45t
TR % &t (0.00050~0.0020 mg/ nf) WTFROUIIFICB VT, LeabofiERE %
B L 2 h o 7o EEMEMIZIZ D W T, 0.00050~0.0010 mg/ né DEFINTHE L
IR 6N h o 72,

F 7o, ERERIALEE (6FFNUALEL) L7234, 50% % Rz % HSAtEN iR IE % &t S9 mix 4F
ET (0.0050~0.020 mg/ m¢) B &£ U S9 mix FAFAET (0.00023~0.00090 mg/ mé) DV F°H
OLEFET BT D Yefa R D HEE TR LB & B L 2 d o 72,

HoT, 4,4-FHEX (6-tert-TF N -m-2 LV — W) 2, LREORBREMNT ¢, R
BEAN O CHL/IU MGt R Ra 256 L e v EF5E L 720

-10 -



—
=
<
Tt

[apdi}
it
=
s

ARBOEMICH7 0, RROEBHEICERELRETRCOH 2T LB 72T

AER UVREREHEE A o AN 2 2 5 720
[ #ik]

1) BARBURESNEF SR - ML RROE S0 bW E I & 2 RBMRE T b7 2|

BiAER.,  (1988)
Yt AR IR R DA F OB, e UERUER, 10 255-261 (1992)

2)
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Table 1 Growth inhibition of CHL/IU cells continuously treated with 4,4'-
thiobis (6-tert -butyl-m -cresol} (TBBC) for 48 h without S9 mix

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

0 100, 100 100.0
0.00031 105, 93 99.0
0.00063 111, 104 107.5
0.0013 91, 94 92.5
0.0025 7, 2 4.5
0.0050 10, 5 7.5
0.010 8, 5 6.5

Cell growth was measured by Monocellater ™ (OLYMPUS)

Table 2 Growth inhibition of CHL/IU cells treated with 4,4'-thiobis
(6-tert -butyl-m -cresol) (TBBC) for 6 h with S9 mix

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

0 100 , 100 100.0
0.0063 117, 118 117.5
0.013 69, 77 73.0
0.025 0, 3 1.5
0.050 13, 12 12.5
0.10 35, 31 33.0
0.20 37, 31 34.0

Celi growth was measured by Monocellater ™ (OLYMPUS)



Table 3 Growth inhibition of CHL/IU cells treated with 4,4'-thiobis
(6-tert -butyl-m -cresol) for 6 h without S9 mix

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

0 100, 100 100.0
0.00031 103, 96 99.5
0.00063 70, 57 63.5
0.0013 8, 2 5.0
0.0025 6, 3 4.5
0.0050 8, 3 5.5
0.010 6, 4 5.0

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 4 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 4,4'-thiobis (6- tert -butyl- m-cresol}

(TBBC)* without S9 mix
Concent- Time of No. of No, of structural aberrations 3) No. of cells 0 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
Control | 200 O 1 0 6 0 0 7 0 2 (10 2 ( 1.0) o013
Solvent * 0 24 200 0O 0 0 0 0 0 0 0 0( 00 0 ( 60) 000
TBBC  0.00050 24 200 0O 0 0 0 0 0 0 0 0 (00 0 (C 00) 013
TBBC 0.0010 24 200 1 0 0 0 0 O 1 0 1 ( 05) 0 (C 00) 038 NT NT
TBBC  0.0020 24 200 0O 0 1 0 0 O 1 0 1 ¢ 05) 1 ( 05) 000
MC 0.00005 24 200 0 16 58 0 0 O 74 1 62 (31.0) 62 (31.0) Q.13
Solvent” 0 48 20 0 0 0 0 1 0 1 2 1¢05) 1(05) 050
TBBC 0.00050 48 200 0 0 0 0 o0 O 0 0 0(C00) 0 (C 00) 013
TBBC 0.0010 43 200 1 1.0 3 0 O 5 0 3 (15) 2 (C 1.0) 013 NT NT
TBBC  0.0020 48 40 0 0 1 2 1 0 4 0 2 (14) 2 ( 14) 04297
MC 0.00005 48 200 3 31 67 3 6 20 130 5 70 (350) 68 (340 ) 0.13

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,

T: Toxic; this group was excluded from judgement in case of less than one hundred cells for structural aberration analysed or less than four
hundred cells for polyploid cells analysed. 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<<(.05 by Fisher's exact test. 6) Two
hundred and thirty-eight cells were analysed.  * : Purity was more than 98 %.



Table 5 Chromosome analysis of Chinese hamster ceils (CHL/IU) treated with 4,4"-thiobis (6- fert-butyl- m-cresol) (TBBC)*
with and without S9 mix

Concent- S9 Time of No. of No. of structural aberrations 3 No. of cells 4)

Group ration mix exposure cells 2) Others with aberrations Polyploid ™ Trend test 5)
(mg/ml) (h)  analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA

Con[roll) 200 1 0 0 0 0 0O 1 0 1 C05) 0 ( 00) 0.13

Sotvent * 0 - 6-(18 200 0 1 0 O G O 1 0 1 C05) 1 (C 05) 0.13

TBBC 0.00023 — 6-(18) 200 1 0 0 0 0 O 1 0 1 ¢ 05) 0 ( 00) 0.25

TBBC 0.00045 - 6-(18) 200 1 0 0 0 0 O 1 0 1 ¢ 05) 0 (¢ 00) 0.25 NT NT

TBBC 000090 — 6-(i8§) 200 O 1 O O O O 1 0 1 05) 1 (C 05) 0.38

CPA 0.005 - 6-(18) 200 1 0 0 O 0 O 1 0 1 ( 065) 0 ( 00) 0.00

Solvent)) 0 + 6-(18 200 0 O 0 0 O O 0 0 0O (C 00) 0 (¢ 00) 0.00

TBBC 00050 + 6-(18) 200 O O O O O O 0 0 0O 00) 0O ( 00) 0.25

TBBC 0.010 + 6-(18) 200 0 0 0 0 0 O 0 0 0 (C 00) O ( 00) 0.13 NT NT

TBBC 0.020 + 6-(18) 200 0 06 0 0 O 0O 0 0 0 (C00) 0 ( 00) 0.00

CPA 0.005 + 6-(18) 200 1 26 112 0 1 40 180 0 90 (450 ) 89 (445) 0.00

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, c¢sb: 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, 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 more than 98 % .
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Fig. 1 Growth inhibition of CHL/IU cells treated with 4,4'-thiobis
(6-tert -butyl-m -cresol) without S9 mix

—@—— treated for 6 h with S9 mix

—
(@]
o

w
o
PR |

Cell growth (% of control)

) v 1

0.04 0.08 0.12 0.16 0.20
Concentration (mg/ml)

Fig. 2 Growth inhibition of CHL/IU cells treated with 4,4'-thiobis
(6-tert -butyl-m -cresol) with S9 mix



20

—{— structural aberrations, treated for 24 h
~—@—  structural aberrations, treated for 48 h
= === polyploid, treated for 24 h
-=@== polyploid, treated for 48 h

10 1

% of cells with chromosome aberrations

%&?}_
P
0

0.0000 0.0010 0.0020
Concentration (mg/ml)

Fig. 3 Induction of chromosome aberrations in CHL/IU cells continuously
treated with 4,4'-thiobis (6-tert -butyl-m -cresol) without S9 mix
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Fig. 4 Induction of chromosome aberrations in CHL/IU cells treated with
4,4'-thiobis (6-tert -butyl-m -cresol) for 6h with S9 mix
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Fig. 5 Induction of chromosome aberrations in CHL/IU cells treated
with 4,4'-thiobis (6-tert -butyl-m -cresol) for 6 h without S9 mix
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