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FE— NV Dinvitro FAEKBREFERZ, Fv 4 =—X - NAR Y -5 (CHLIU)
PHWTRE L. BHEOBREEE

MHULEE (48B5FH) 1T B 550% F A L BIHHIEIREE Ik, 0.080 mg/nd, FHRFMLEE (6
BEf) 1B B SOmix FAETHB LU SImix EFELET TR, £ 51 0.070mg/ne TH o7
NG OBFHAEIREISEP L Tz 720, @I s L CERERE L $iC 0.080 mg/
né OREZRELIPRE L L1z, RELILRIEDINBLUAZ, ENETNPREB LV
KB L LTRE Lo NI TIE, S9mix JFEFAET TR B & U 4gks RINIH£1E
RS LB EOM 21T o 720 ERFMLILTIE SOmix FET B LUIFEFELET T 68
SRR, FEEL IR T S HICISRERIRERE L CAEAR 2 B L. BBASH 1T 5 72,
CHL/NU #fiR% 2485 3 & V48K BB U 7- S 32 BE R (0.080 mg/ me) {ZBWT, Al
BEEO DTS MREESH TE L 57205, ZOMOVTNROMNBEIIBNTY,
Yt K DOREE BT CIERMME O FRIEBIERD S e » o 72 CHLAUMM % S9 mix JE
FAETT BRI L 2548, MRGEEO DT oBHBEEEs I TE Lo -EiEE
Bt (0.080mg/ mt) 2%, ZOMOMIIEIC BV Tit, REAoERE P EBENRO
FREAEED SN oo —H. S9mix AT OMIBEEIC B W Tid, BEMMAR
FREARIRD LN D o 7205, SRS (0.080 mg/ nd) THRAOAOHEEREFFEICH
mL 7z,
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OECDEAFL# WELEM IR HFHRNEFEO—REL T, TE - VOKENNR
WRIZTHBERFEVEEZFMT L2420, FYr4=—X - NARZ—5FEAMB

(CHL/IU) %AV TRERENSLERETAREERL /-,

AR, [FRAEFHECRIZABROFECOVWT] (BM62E3IH31A., RBESE
2375, W 3065, 623/ 3035) B LU [OECD MBI A FI4 > 1473] «©
HedL L, [fb#4E GLPEHE] (MBFISOFE3A31H. BRIRES 395, FHE 2295, 59%
B4 855, BETIRM634E11 A 188, RAMLE 2335, M4 385, 634/FE 8235) K&
SWTEML 7,
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1. fER LM

VY —F YV —28r27 (JCRB) 26 AF (1988420 . AFH | #{0 4, BlfE12
f£) LzeFxA4 ==X - NARA%—HED CHLAUMIEZ ., AEZERIOCLIPRCRERIC
Hwiz,

O CHLAU fifatkid, —&KMIALEYE I L CREARE OMEBRENT V120,
FHELTWS

2. B ORR

BRI, 408810 (FCS | Biocell, T v M5 4001776) % 10%aML 724 — 7
MEM B3R & v 72o MEM B538HIE. 4 — 7V MEM B [= v X 4 | @ #EK (BAS
FE(BR) 94g % 1 ¢ DIFEAKIEML., 121CTI155 M. BEEKREL-DL, L7V
¥ 3 Y (WEEA. HAKRIE FR) 300mg &10% NaHCO, . #1 12.5 nf 212 THAK
L7zo 2 IR D MEM FaRiiE, LEEoiiih 94g % 500 m¢ DEEKICERL. DT
MEM 5381 & R ICHFBLL 72,

BE R
2X10* o CHL/AIU s % . 8538 S ml # ANL727 4 v ¥ 2 (X 6cm, Corning) 1ZHE & |
37C D Q0,4 vFa2R—%—(5%C0,) NTHEL,

4. HBWE L £ UBMABRYE
[ B E )

FE—N (LT T™ LE$. CAS No. 89-83-8) it. 5 FE150.220 HBMEROYWE T
55, PWEALFHUEE L Appendix 1 KR L72o AHW7HBWEIEL, oy M5
FFEI8.0% L E (AR#MY | RIERSEWO0.05% LT, Md 7 =/ — VHEHRERN) THh,

PoHIEA (F % 07 No. ! 200-01405) L7z #EE X, AR Z TERT
RE L7,
™ DY AFVANEFY F ODMSO) BTORKEERRE BRI BNTERBL 72,



WIFFCRR CHEM L 72 6IR 2 RZERRER (M-94-079) THRELL 2B (1563 pg/nl) B
EERRE (20.00 mg/ me) BEHWICOWT, BREMEHFT T, A% BT ToREN®
ARz TR, AR AFRRICBI X REOTHERE. TRETNDHME (0FFR)
DFEHHEITIT L T, 1018 L T102% TH o720 TN O DEIILHIFET THEL T 5 HEHE
(CEHER»IED0.0% L) %57 L Cv:7: (Appendix 2) o

(Rt BE s & )
1) HEEFREORRICAVLYE
L. & ) AL b4V C

(B ) MC
(o v ¢ F 5) 978 ADH
(84 & #) B ANREE T3 (BR)

B’ & % #H SIRRE

2) SR OREICR VL WE

(1t = %) YruXxA773IF
(W& 5) CPA

(v v b F 5 70H0948

(5 P %) Sigma Chemical Co.

R £ £ #H HIRRE

5. #ERME 0P

VR E ORI, HDD EFT o 12, HIE DMSO( 2y Mg
KCN1642) # v/, BAREBRICEM L TAXAT7 v 70 & DEE GEmIEIREBRT i
20mg/ m¢ B & U300mg/ nd, FBAERFHRIRTIE 16my nl) AL, 2V THEZER
THERAGIRL CHTE DRE DR BRI L ER L - B ERREIZ. TTOR
ERICBWVTHIERD0.5% (vv) 2% 5 &) ITME 7z BRI B i, EHxn
BB & UER LA RRET SRR MR ERREII o, AENEE:
BUTRFTOTLEIREC BV T o720 ZOMKR, FEEOREZ, v hb Y%
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FIOPREL T3 EHE BFERPTOFHERSRINED0.0~110%) OHEHNTH - /-
(Appendix 3) o

6. HAERGM

EHLI T, Mla% SR L OB RMER T, 74 v V2B Sl &5
IR DB E B 0.025 ne ZMX . 24BFH 35 L 48 RMEBE L 720

MR T, MiE%: JHMBEELZOLEER AT, MEM 538, 2f5BED
MEM BB LU SOmix #ZNFN 411 DHATRELLBE I 274 v
A 72 E/2, SOmix FEFAETOMMEC BV TIE, MEMEEREB 3 vt 2574 v ¥ 2l
Mz, 5120015 nl OHERYERB LI T MFRILILL 7=, MIPRTHE, FrhEL i
FHICACHRL . S HICIBIFMEEE L 720 SO mix DFBII TR OMBKTIT» 72

S9* 3
20 mM HEPES (pH 7.2) 2
50 mM MgCl, 1
330 mM KCl 1
50 mM G-6-P 1
40 mM NADP 1
K 1
&8t 10 me

*S9 . Sprague-Dawley 5287 v FCT 2 ) XNV EF - NE 56XV TITKRVEHRS L
THRAELZFy I—-<#R)D S9 (T v MFS I RAA-314, 1994 4E8 A J3E) %#IBA L. 1
R % T —80C OBRIRANPNITIRAE L 726

7. A5 E0 ] R
ROARERERBRICHV L HRYE ONIRE S RET 2720, HRYWE OHIRIEHI Kk
2TREBFFR.

7.1 ALESHG

EECALER T ASIF LI I DWW T, $ 72, FRFRALII TR SO mix FAET B L UIEER
T 6RRIAMLITEC D v THIRRHE R AIGI AR e EIE L 720 BEHAEICE W T, 0.047~1.5
mg/m¢ (10mM) DFREEFIPE T TitRET & EhE L 7255, 0.047 mg/ n¢ ORI BERFE Tl 14
FHINEIASEERD &tz 72, AELREE120.0031~0.10 mg/ né DFETHORE & Fva /-, R
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WP CIE 0047 ~ 15mg/nd (10mM) DHEFHDEE*H V. T4 v ol LiBEIIOW
T 2Bz,

7.2 EAREHE
REFRTH, BBRHELEBTOL, 10% RV YBBEML. HIBEIEF 4 v ¥ 2124
BHL-WIRETREEL. FEH. 0.1% 27V RAFZ UL ALy PETYHAB L 72,

7.3 B OIEIE L 2 DR
BERYE » CHLMU Mifaicxt 3 2 #Maasblfe A, BB ®ERT (Monocellater™,
AU YN ASFTE RR) AV CEHOMAME 251 L, BB K AIRRE A i R
3T B MR DL E b o THIEE L7z,

Z OFER, EELIICBIT 550% % B S IR X B A BIHIRE (60% D HEFUENHI IR )
. 0% DHEFHEIRE 233G 2RBRELVERLAEIAS, $0080mg/nt TH 572,
SR RALER D S9mix FAET B L U SO mix IEFETICBIT550% 2B 6 M ITBR X 2 HEREHD
IR, L HIC# 0070 mg/mé TH o7 (Table 1. 2. 3 B LU Fig.1, 2) o

B, SOmix FAT T, BREICL 2 LMEN EAPRO LN, ThizF4 v
YaEEN, S9 VLR HEBRYE L EbN ARSI E L LicEBbDEEXS
Y (AN

8. AHERDEAERK

MIBBIE A REROKE R & 0 | EHEALER & SR LI IC 81T 5 50% D HEFHIHIIR R % BY
SR DEFRIVIGEML TW2Z E2 s, REAERERRICBIT 5 SEATE &4
RFRALEE DERIERE I, LD 0080mg/nd &L, FNEFNBIBEROI120MEIE 2 PR,
VADRE R IR L U7z BYEB®E L L THY 2 MC 8 £ U CPA i3, E5HAA (R
RIFBE T, vy MES D KAC8S) WCiEML TRAR Lz, ThEnNRakRELFRT
BC L AL T B IBEE T L7 |



8.1 EEMEL (S9 mix FEFET)
ERALEE T, 24050 & 48RRI o SEXBE DB B LB R I, HBERESESDT
SEDNEEZRT . FHE2MOF1 v 22V,

& UBE (mg/mé) SERIES R (h)
1) EMLEEXIER — —_
2) BRI 0 24
3) ™ 0.020 24
4) ™ 0.040 24
5) ™ 0.080 24
6) BEYEXE (MC) 0.00005 24
7)) AT 0 48
g8 ™ 0.020 48
9) ™ 0.040 48
10) ™ 0.080 48
11) MR MO) 0.00005 48

8.2 HIBERIMLEE (SO mix FEET B L USEHET)
SRR T, SOmix FHET B L CHEFAETOIREOH YW ENIERETHIC, R
B2an, TERONBLR T2, B 2BO7 1 v v a2 Hwi,

it IREE (mg/nl) S9 mix DHIE JLERTE: [ (h)
1) EALFEER — — —
2)  EEETE 0 - 6-(18)
3) ™ 0.020 — 6-(18)
4) ™ 0.040 — 6-(18)
5) ™ 0.080 — 6-(18)
6) EtExH (CPA)  0.005 - 6-(18)
7) AR 0 + 6-(18)
8) ™ 0.020 + 6-(18)
9) ™ 0.040 + 6-(18)
100 ™ 0.080 + 6-(18)
11)  BYEdEE (CPA)  0.005 + 6-(18)




9. BOKIEARIERIE

1)

2)

3)

4)

5)
6)

7)
8)

9)

BT 0 2R RIRTIC, TV 2 FERIRESH 0.1 pug/me 172 5 & 5 ITHFER
A, BERRTH, EHOM: ) VYEEHEEBEAER (G MgreaThv)
T, ERy T4 VI DMIRREZ AL, 10 ne OELFEICED I,
1000~1200 rpm T 55 MEL L. EEZET-0b, LB L 2-HIRZIC 3 ne @ 0.075
MKCI KBHBEEZINZ 3 & £ 12 & 0 H300 FEIRALIL 297 - 7=,

{KIRMER G, KR LB ICFE OKBERR : A% ) — NV =1 13vn) ¥ 6 %M
I THPOEPLERY T4 V7 LEDNORMLUTERZL. £07#1000~1200
rpm T S5 IR L 72, |
HEBEFELRE, BUFMLZESEREMA TR ERy 74 V70 & ) B
&4, 1000~1200rpm T S HEK L7z C OBELHEBIGEDEL 72,

HL L CHEERoMBEIRIC, 0.2~0.5 e PEEWEMA ., THICBE €7,
MRFEROLE:L, HOo2LOEBFLTBVIRAIASFIFXALICHETL, 20
FIAZL 72,

AGA FIERRET 4 vV 2Illo8 61ERL 72,

ATAFTIADT7 DR MRDICHRET, ABRENEFS, 27— FHESBLURTS
4 FHFEFEEHALS

WIELATA Fid, ¥FAFEHR (Merck) 4.5 n¢ % M/15 ) Y ERIH (pH 6.8)
150 m¢ WAL 22 BBl TH 8O MRBE, ZEKTEITIVWTREL 7.

10) BB L7254 FIERKIE, 2— FHFEBMEICA T4 Fr—RICAR, ¥ — AR

FRBHEST. BEAEROANEZHRL TRIFL 7

10. Hefufks i

EHELZAT4 FEADI L, 12DF 4 vV adhrbBonRBeb254 Fi, #H
DBBE NN T RIEG BT L2V E T - FIELZREETHHTL 720 & RS
D, POREEIHLEL TR WHEBEIEEEL, REZAETIARICO WTIR, X5
A FEDZDOME®FEMFED AT — J DAE CREGFHMITEERL 720

Yok OSHTIR, ARBREERFEZS, WA REK (MMS) SR 4D 12 & 5 54k
WKEISWTITY, B fhlld iR BRAaS MO X v v 7 YU, KR L ORERE L
fEEEAE (polyploid) DAHEICOWTHIE L7z, B L L THERFEIIOVWTIHI



B200ME, EHMMEIC oW TR 1E00E 0SB R EZ T s L E LT,

11. Fsk&fE

WAL, BB L U EREE & BB E AN 0 2 h e o v TEEMRE.
BEREONE LK. BEEMOK: EoSHER & L., SO 2 SLEMKICE
AL7

Y RRE 2 HOMBOMBEEICOVT}, #2 0FELBFE LT, BHOBE
F— 8 LA T Ty vy —OEEEEE) k), FEHEERL
familywise OFEKHIEE 5% & LTREEEBL. 74 v ¥ ¥ —OEERFLTHEE
FROLULGE ., ABEERCBELTIY 5 - 7— 37y YO AREREY
(p<0.05) %#4To7zo BE 2EORETCEDICHEENBOONLGALETLE L, 4
MRS CHEEI RO SN VIGEITIREERYE L L. BN, HEREICOw
T 100ERT . EEHEMRIC DWW TIR400ERM O 5E& 2 MRBE o - DY EARR L L7,
%B. DMSO % 05 % (vw) SWmIL7Z235E0, gp #SUHERT (TAG) L BHRE
T AREFMIFEICBIIA2ERT — 4 (1989~19944F) ZLLTFDE ) TH %,

it e & £ OB % MR E

BB BSA REA TR R OGBS SRS FigmEe

¥ R +SD PR AR £SD

(E AR
241 [ 30 6000 36 1.2+1.1 30 24000 83 2.8+22
48 A 29 5800 52 1.8%x1.5 29 23200 70 2.4%1.8
(4T B AL )
S9 mix FEHFET 19 3800 26 14+1.1 19 15200 31 1.6%1.2
S9 mix fFF1ET 20 4000 42 2.1+20 20 16000 38 1.9+1.4

; 200418 & 72 © OFEHERFEHIEEL
** 2 800N & 7= ) DXL B AI R B



[# x]

HHEALER I & 2 AT D4R % Table4 3 X UF Fig. 3 /R L 720

TM % 2485 RG B ALER L 7- B0 i BE (0.080 mg/ nt) Ti, MilaFM o720+ %l %
SATTE Dol 7o, ASHEMELERALE L 722K (0.080 mg/ nf) (X2 TixflizE
WDl DD TELRD o1 £ DMOMNIEEE (0.020~0.040 mg/ nd) [TBVTid, FBko
BEREBLUEEEMROFREIRDO e d o7,

EREEAERIC & S kDI OFER % Table 5 3 & U Fig. 4 LR L 720

™ % 6EFMILIRL 72354, S9mix IEFFET OFRER (0.080 mg/ne) Tid, MfaFik
D7D+ 5B S TE LD o205, £ OMOLIEEE (0.020 B & U 0.040 mg/nl)
TREOEDBERE B L UBEENROFRIEHEIROON LD 572 —FH. S9mix FF
ATTH, WTFhOMIEFEICBWTHBHEENMROFIRIEAIRD oL d o 7205, &g
B (0.080mg/m¢) THREKROMERE 2FT MBS EE (P<0.005) ic#mL.,
HIREDHRTCHHEEES B LN,

RetErtBR & U CH v 72 e R © o0 MC ALEREE B8 & OF S9 mix F4E T T CPA AHEET
B MEAZ I (cte) RRARDAYIUT (ctb) 72 EOFRERE 2 b oMl E R s s,

(G i ]

CHL/AIU #Mfa% F € — VTR B & 48 FEHALIEE L 72354 (0.020 B LU 0.040
mg/mé) . ¥ 72, S9Omix FEFAET T MM L 72454 (0.020 B L U 0040 mg/ nd) | %
BARKDORLERE REEEMBRER SN L P o720 —FH. SOmix FIET T 6FF IR L 72
A, SIEER (0.080 mg/nt) THRBEAOIHERE A TAMITERICHNL 720

o T, FE—NViE, EEREORBRENHT T, HEBRENO CHLAU MRICRBERYE 235
BB LR
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(45 72 3¢ o)

ARBOEKICH 720, RROETMEICEXELRIZTHRVOL LT LEL» o123
RERURBEIHE, S ORBEIZ o7

[X fik]

1) BARRBELFFFS - WAL H <M L2 E I L 2 RBERET7 + 7 X,

EREENE.  (1988)
2) M B BEfERERIROKE NN, FREMERER, 1. 255-261 (1992)

3) HH T WE o EHM . KT - OEHRNT, BRI AT T —F, ¥ A

VT4 A M4, (1987)
4) FX Th, K& k HIEWE . S 14. SUHERT — 5 OFEEHER.

HAZME, P218~223. (1992)
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Table 1 Growth inhibition of CHL/IU cells continuously treated with
thymol (TM) for 48 h without S9 mix

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

0 100, 100 100.0
0.0031 92, 91 91.5
0.0063 87, 83 - 850
0.013 82, 81 815
0.025 98, 96 97.0
0.050 70, 89 79.5
0.10 0, 0 0.0

Cell growth was measured by Monocellater ™ (OLYMPUS)

Table 2 Growth inhibition of CHL/IU cells treated with thymol (TM)

for 6 h with S9 mix
Concentration Cell growth (% of control)
of TM
(mg/ml) Average

0 100, 100 100.0
0.047 85, 69 77.0
0.094 0, 3 1.5
0.19 19, 10 14.5
0.38 30, 30 30.0
0.75 66 , 97 81.5
L5 64, 71 67.5

Cell growth was measured by Monocellater ™ (OLYMPUS)



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

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

0 100, 100 100.0
0.047 64, 69 66.5
0.094 0, 0 0.0
0.19 0, 0 0.0
0.38 0, 0 0.0
0.75 7, 7 7.0
1.5 9, 7 8.0

Cell growth was measured by Monocellater ™ (OLYMPUS)
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Table4 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with thymol (TM)* without S9 mix

Concent- Time of No. of No. of structural aberrations No. of cells

Group ration  exposure cells 2 Others3 with aberrations Polyploid1 ) Trend test &
(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA

Controll) 200 0 01 0 0 O 1 0 1 ( 05) 1 ( 05) 050

Solvent " 0 24 200 ¢c 0 0 0 0 O 0 0 0 C 00) O0( 00) 013

™ 0.020 24 200 1 0 0 0 0 O 1 0 1 05) 0 ( 00) 038

™ 0.040 24 200 2 01 0 0 O 3 0 3 C15) 1¢C 05) 000 NT NT

™ 0.080 24 15T 0 o 0 0 0 0 O 0 0 ( 00) 0 ( 00) 00097

MC 0.00005 24 200 3 2961 0 4 O 97 0 72 (360) 70 (350) 000

Solventl) 0 48 200 0O 0 0 0 1 O 1 0 1 ( 05) 1 ( 05) 038

™ 0.020 438 200 0o 1 0 0 0 0 1 0 1 (05) 1 (C05) 013

™ 0.040 43 200 0o 0 0 0 0 O 0 1 0 ( 00) 0 ( 00) 063 NT NT

™ 0.080 48 0T T

MC 0.00005 48 200 4 31 59 0 1 20 115 5 60 (300) 57 (285) 075

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<0.05 by Fisher's exact test. 6) Forty cells were analysed.

* : Purity was more than 98.0 %. Unvolatite materials (=0.05 %) and other kinds of phenol (= 1.95 %) were contained as impurities.



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

Concent- S 9 Time of No. of No. of structural aberrations No. of cells

Group ration mix exposure cells 2 Others with aberrations Polyploid4) Trend test )
(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA

Control 200 0 0 0 0 0 O 0 0 0 (C00) 0 (C 00) 0.00

Solvent ~ 0 — 6-(18) 200 1 06 0 0 1 O 2 0 2 (10) 1 (05) 0.13

™ 0.020 - 6-(18) 200 1 0 0 0 0 O 1 0 1 05) 0 (¢ 00) 038 ‘

™ 0.040 - 6-(18) 200 1 0 0 0 0 10 11 0 2 (10) 1. (C 05) 0.00 NT NT

™ 0080 — 6-(18 77T 1 1 2 0 0 0 4 0 4 ( 52) 3 ( 39) 05897

CPA 0.005 - 6-(18) 200 0 6 1t O 0 O 1 0 1 ( 05) 1 (C 05) 0.13

Solvent'! 0 + 6-(18) 200 1 1.0 1 0 O 3 0 3(15) 2 ( 1.0) 0.25

™ 0.020 + 6-(18) 200 1 1 0 0 0 0 2 1 2 (1.0) 1 (C 05) 0.13

™ 0.040 + 6-(18) 200 0 06 1 0 0 O 1 0 1 (. 05) 1 05) 0.13 + NT

™ 0.080 + 6-(18) 200 1 5 7 0 2 0 15 0 11* 5§55 ) 10 ¢ 50) 0.75

CPA 0.005 + 6-(18) 200 10 193272 1 1 360 837 1 176 (880 ) 175 (875) 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.), 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,

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 attcnuation 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. 6) One hundred and
seventy-three cells were analysed. * : Significantly different from historical solvent control data with respect to TAG and polyploid

at p<0.05 by Fisher's exact test using a Bonferroni correction for multiple comparisons.

** . Purity was more than 98.0 %. Unvolatile materials (= 0.05 %) and other kinds of phenol (=1.95 %) were contained as impurities.



Cell growth (% of control)

Fig. 1 Growth inhibition of CHL/IU cells continuously treated

Cell growth (% of control)

Fig. 2 Growth inhibition of CHL/IU cells treated with thymol
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Fig. 3 Induction of chromosome aberrations in CHL/IU cells continuously
treated with thymol without S9 mix
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Fig.4 Induction of chromosome aberrations in CHLAU cells treated with
thymol for 6 h with and without S9 mix
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