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In Vitro Chromosomal Aberration Test of

Thymol on Cultured Chinese Hamster Cells
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7o AEEEREALERTIE, SO mixFEFEAE T T 6RERIMLEE L /-
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DMSO (FIFE#3E T200) # B 7o, BiE % BIEICER
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BFEGBREIOTT 2 MagEokt b o TIRFEL L.
FORER, EFLEIZBIT B 50% OBAEEITIEE % W
b MR B IRTE (#560% DO EIEMHIRE) &, 60%%
FEIHRE RIS C2BELVERLI-E TS, 0.08
mg/ml T&H -7 (Fig. 1). EREMEO SO mixFET B
SUHRFEAETIIBITA50%DEHMBEYHOHIICRZD
B, 2312007 mg/miTho7(Fig.2). &8, 59
mxFETICBNT, SREICL D EHBEED LANER
HHNTA, THIEF 4 v Y 2aDEEIZSIH L i3
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Fig. 1 Growth inhibition of CHL/ 1U cells continuously
treated with thymol
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Fig. 2 Growth inhibition of CHL/IU cells treated with
thymol
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ERLIXT4 FEXRDS L, 1207 1 v ahe
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Tablel  Chromosome analysis of Chinese hamster cells(CHL/IU) continuously treated with thymol (TM)* without

SO mix
Concen-  Time of No. of No. of structural aberrations No. of cells
Group  tration  exposure cells Others® with aberrations Polyploid* Trend test®
(mg/ml) (h) analysed gap ctb cte csb cse mul? total TAG (%) TA (%) (%) SA NA
Control 200 0 0 1 0 0 O 1 0 1 (0.5) 1 (05) 0.50
Solvent” 0 24 200 0 0 0 0 0 O 0 0 0 (00 0(00) 0.13
™ 0.020 24 200 1 0 0 0 0 o 1 0 1(05 000 0.38
™ 0.040 24 200 2 0 1 0 0 0 3 0 3 (15 1 (05 0.00 NT NT
™ 0.080 24 157 00 0 0 0 0 0 0 0(00) 0(00 0.008'T
MC 0.00005 24 200 329 60 0 4 0 97 0 72 (36.0) 70 (35.0) 0.00
Sotvent! 0 48 200 0 o0 0 1 1 0 1 (05 1 (05) 0.38
™ 0.020 48 200 01 60 0 0 0 1 0 1 (05 1(05 0.13
™ 0.040 48 200 0o 0 0 0 0 O 0 1 0 (00 0(00) 0.63 NT NT
™ 0.080 48 o7 T
MC 0.00005 48 200 4 31 5 0 1 20 115 5 60 (30.0) 57 (28.5) 0.75

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, NAnumerical 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 and 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%, and unvolatile materials (= 0.05%) and other kinds of phenol (< 1.95%) were contained as impurities.

Table 2 Ck}romosome analysis of Chinese hamster cells (CHL/IU) treated with thymol (TM) ** with and without S9

mix.
Concen- S9 Timeof No.of No. of structural aberrations No. of cells
Group  tration mix exposure cells Others®  with aberrations Polyploid" Trend test®
{mg/ml) (h) analysed gap ctb cte csb cse mul? total TAG (%) TA (%) (%) SA NA
Control 200 o 0 0 0 0 o0 0 0 0(00) 0 (00 0.00
Solvent” 0 - 6-(18) 200 1 0 0 0 1 O 2 0 2 (100 105 0.13
™ 0.020 - 6-(18) 200 1 0 0 0o 0 O 1 0 1 (905 0 (0.0 0.38
™ 0.040 - 6-(18) 200 1 0 0 0 0 10 1 0 2010 1(05) 0.00 NT NT
™ 0.080 - 6-(18) 77" i r 2 0 0 0 4 0 4 (52) 3(39) 0.58%'T
CPA 0.005 - 6-(18) 200 0 o0 1 0 0 O 1 0 1 (05 1(05) 0.13
Solvent! 0 +  6-(18) 200 1 1 0 1 0 0 3 0 3(15 2(1lo 0.25
™ 0.020 +  6-(18) 200 1 1 0 o 0 O 2 1 2(100 1(05 0.13
™ 0.040 +  6-(18) 200 ¢ ¢ 1 o0 0 O 1 0 1(05 1(05) 0.13 + NT
™ 0.080 +  6~(18) 200 1 5 0 2 0 15 0 11*( 55) 10 ( 5.0) 0.75
CPA 0.005 +  6-(18) 200 10 193 272 1 1 360 837 1 176 (88.0) 175 (87.5) 0.00

Abbreviations :gap:chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, csh:chromosome break,
cse:chromosome exchange (dicentric and ring etc.), mul:muitiple 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 analuysed 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. 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%, and unvolatile materials (= 0.05%) and
other kinds of phenol (= 1.95%) were contained as impurities.
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Micronucleus Test of Thymol on Mice
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OECDEIFItEYER M RICRLEHRNEFED
—BE LT, FE-LOEEKRNIIBIT DB ERENE
BLFMET A0, Cri:BDF, B I UM~ A% H
v, SHEIEORSIC L AR Y, BETREARE X
UCIETFHBRERE T, H5EB L ERERSE L&
EL-R, PEAFRBReERL, BEOKERTEL.

EUTHIBY TR, EBLIUM~Y 2ICBIT
LERKMEE, FhFN2000 mg/kgd & UF1250 mg/kg
Thotz. PMEFHERABRIZBWT, 2000, 17508 L U°
1500 mg/kg 2 YT ARG LCEZ S, WThol
G2, FEEHIPBESN D, 1250 mg/kg B HEB
LUME~ s /G5 L, 5H%24, 488 L UT2RRIC
BROBHREARIER L. AMEHIBAEEIX, 248/

BELMBDOB L ORICBEEZEZRBOON o, T/,

RMIRPIED B HERMERO LR EZIIEL LB RGM

FROBBEHH G, BHoNkho/s. ITRLDERDPL,

i DI EEARBTOF T LOREHEY 1250
mg/kg & L, ERVEHEBE A5 #2A4BMIZHRE L.
FE—-ND3125, 6258 L 71250 mg/kg & B L U
My Az FhEFNRS L, 5 #24BMBEICERS
R8I /2. AEHBEEEZCThORSEIIBVTY,
BEATHER L B L CHEFNICEEZ MR N
T, BEEKFEHLAD SN o7z F7:, &RINEKkSP
I HDAPMERMEDILEL, WThORSERIIEWT
b, BEMBELOMIIEERIRDONT, HBRYE
PENERE SRR LCEREBOR 2o L
L, BHECEVHETERL > TWwAI ENL, &
SEHEIC X ARBRER THALEL OGNS,
LEngERDPS, FE—LIE, ARBEUGETT
Crj:BDF, B L U~ 7 2O B EEMIICB VT, M
FREBE RSV EHERL.
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1. EREM S L URATEML

FEEIZIE, BHERFr—n X - YN—@(CR]) »HHA
L 7z8:8#5 0 Crj.BDF,(C57BL/6 & DBA/2 DR %
FOEBIUOH~Y 2%, 1ABLLEFHEAT L 2E,
BREOTOONL - 728 % 9B THRERIZME L /2.
WL, KEELTHETIA - 7L —29CR)) ¥ A
N7 TPX#PEE 7y — J (CRDIZIEF2RAEL, NU 7T
— VAT LAOMEBEE(EERE 23£1T, HER

FE55+5%, A 4150 BFH, BEEY A 7o
FRITHR AL, FHRTEHELT) T, <7 X550 E RS
H(NMF) L KEK T BRHICBERSETHRE L. B
DT IZEHES Y (BRESHM) 12X V1T /2.

2. wWERE

F%E— L (CAS. No. 89-83-8, @ v bEH CAN1119,
i EEEE) 2, HBEESAT, Ba515TC, #a
233.5C, SFHCoHLO, HFE150.22, #iEE98 %L
ERME LT, TEEYWIOSRUT, oy /-
VEEBRERNSE) OWETH 5. #HEWEE, BRI
BREL7.

3. REOANEH/ERZE

BERORSEERI Y7 AFEkgH D 10ml L L7, &
SREIFMESLERICIRIL, BA4 U 7HICEEL
TEREHEOERAFBE LA, FRUTOHZIZ2VT
3, BEHEOREGE L LREOBETHRL THEDE
BEUCHRRELL, 270, BREBREET X THEREE L,
HEEsEORs L.

HERIZHET D, 156.3 mg/keBEB X 181250 mg/kg D%
SREIIOVTERELEFG T TCTFE— VORI T
HPCOEERZTAR. FOHE, AN4AEREICS
T AEBEOTYERE, FhERWBEOERE) OF
B LT, 1038 L0966 %THhor, T2, FR
FizonT, FENERBRTIT- /2. FOBE, 156.3
mg/kgB B & U71250 mg/kg DIESBREIZOWVWT, &
IFEFNFROIBITI%TH o7,

T/, BUMEBWE, Y107+ X773 F(CPA,
Sigma Chemical Co.) iX, BHEBREERIZHEHL T
EDRBEICHRE L, 50mg/ke ¥ HEIEHZROHES L7

4. EXROEH

MEDBED O DERIERIL, Schmid DFHE I
o TERLZ. T4bb, KE5HATEDRRHIZENER
HEKCEIOT I A2 BESETCEEORBELRHEL
2. TOMEBHREUKL T, FHARE06 mioY VA
I8 iE (Hazleton) THWVWH L, RLEIE®, 1000
rpm CS5OREELTE LT, LFEFBRW. itz Ex
VT A IR, MREEEO—BYATA T AR
B (BFBAIIOEINOER) L, FhENOFHIEER
HBRREBNFES BLURES 4L, ZRT-HER
RS E. ERLA-BHERISTM A Y/ — M TH
EL, ERBENET CEREFL.
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5 BEERDODTIIVISCALUIU(AQ)EREES L
UM% ER D ERER
EHMERKOT 7T AL UAQ) BXELB L

A BOBEEL, oD FEIZHE-> TiITo 72, 0.04

mg/mlDAOQ.BHRELEDAY /)~ VTCREHENDES

BELIIHEHETL, IN—F IR, IN—r3

2 EDSERTEFRERL 0B CED, &YSEME

TTEHELL.
BHRERITIENTLOEEIIOWT, 2BDBES I

IO 7740 FETBREL. VE4ESH70H 200004

& FRIMER (polychromatic erythrocytes) # BIZEL, 0

FOMMEEBETHLOOE YRR L. FLRMERE ]

Bk 72 ) S00BERE L, 20RO ERMKOLLES

AT, FREMifgoBmEMEOIREL L.

6. BEERTE
ThENRD/PELBIREIZOVT, Fisher D IEHERER
RESEMNCL Y, BEGERL, ERERSEBIUE
MAEEEE L OMTS% RS THEERER T 2. BE
iChloTit, LEM*ERE L T, Bonferroni DH#E®
PATo7z. B, AMEHBEEORE WRE) KEE
{22 T Cochran-Armitage DB E? % 5% K HETIT
oz, F7-, FROFKAUIZEDBYERMLIFOLEIZ OV
T, #NFNEETBEL, SRERSEDL L UBE
BELOMT, tREXT-7:. BEIIHL->TIE, %
EHEERE L C, Bonferroni D#IE*{T-7-.

7. EMFHEARGESHEBORE)
MERBIZAWAFE—NORSEFHRET LD
12, HMESICEHOEI»S 25 T7H YR, R5EY
FnFh, 500, 750, 1000, 1250, 1500, 1750 & X 1F2000
mg/kgd L7, 548208 &L T4EBiIchE g
HkErBEL, WEOFEYHAAL.

ZORER, RSHEE, TRTORSE I IBOTERE
BOERTHEO LN, BEOEME DI, Lro A%k

7, BEEA. MR8 % EOBERBEAS AL, FETHNI,

BTIREHONT, METIZ15008 X 051750 mg/kg BT
B2MHRENL. LdioT, FE-NOMEEOE
52X 5Crj:BDF, B L Ut~ 7 20T KR &3, H
T3 2000 mg/kg, METI31250 mg/kgTah b L HML,
FhEREIETFHRARICBAVCAIRGEBEL L.

8. I TF R (ERERBHORE)

B~ X2, FE-AD2000 mg/kg w5 LED
A, I5Lh7TRDOFECHVFBREI N, FITlHEZT R
oW, SHICHER T UMITFHRBY E£/M L7
LA, 1750mg/kgBET IS5 20, 1500 mg/kgBET
15 1 IEDFETHA D b, Lizd > CT/hMEFHHR
BBV, H#, #E b ICEBEED1250 mg/ke & AV
LI bt ollc®d, BFREREIH I RIIOVWTOA
o e L. BRI AESIET D06 4 53R (24 0
PIZE, ASRERAIBEL X U T2RFRIRE) 23RV
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9. /MMEARHE

METFHRABRICBNT, BEHOThOBESEIIBWT
b, MEOFERES LV EHERNGINBRRI N2 o7
DT, PEEAXBRIIAVCIEHELYEME $ 121250
mg/kgk L, Thid EIZAK2THE, +HE% 625
mg/kg, EAE%3125mg/kg& L7z, £/, BRET,
B OONIEEF22T, BREAED1I/ 280
156.3 mg/kg#Eb HE L, BEXNEE, BB HEz 4
OHTHMEhEFNE6HYREL, §HSTDOEHY%
BAEBICEID BT, EREEBHIIMTFHRBOR
BIIEOE, ML LIRS HUBEE L,

BRBIUER

EBLUOMONEERRBROBER s T F 1 Table 1B
L U21R4. HEREE IS ET EREE L TR EE )
BHREER, FhPhoBFE5EMOBTRET— 0l
LOXDEHEA (FHELIXEBEERFEE) Tho 7.
Fisher @ IEFEHE R MR % (Bonferroni DHIE) 12 X 2 5K
EEMEORKE, MEHBREERFE-LOVWTho
SEIIBWTD, BEMBELEE L CHETEMIIEE
LHEIMIBAB oMb -7z. E512, Cochran-Armitage
DOIEBREDERICBVTY, ABIEKEL-BEE®
PHERNIIERD b o7 —F, CPA% 50 mg/kgik
S LU-BHBETO/NEMIEER L, 5% KETEE
LMD AL NIz, T, SRMERPIZE D D E R
HROKFEIL, WThoORSHIIBW L, BEGEEL
DENFEZIZOS T, HERWEIZENER YT
EHELERIEON o7, L2L, BREEIREY
HAETHERL > TWwB I s, THFEMICHL LR
BHEETHLEELIONS.
DEDEEDS, FET—NVIE, FRBEHETT
Crj:BDF\ B LU~ 7 2D FHEMABIZE T, /MM
FREMET RISV EKH LS.
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Table 1. Results of micronucleus test in BDF, male mice after single administration of thymol by gavage

Group Animal
No. MNPCE / PCE? PCE / ERYY
1 2/ 2000 261 / 500
2 3/ 2000 261 / 500
Solvent control 3 4 / 2000 174 / 500
«Olive oil 10 ml/kg 4 0/ 2000 232 / 500
5 3/ 2000 286 / 500
Total 12 / 10000 1214 / 2500
% (Mean+S.D.) ( 012 £0.08 ) ( 486 +£86 )
11 5/ 2000 238 / 500
12 3/ 2000 293 / 500
13 1/ 2000 272 / 500
TM 312.5mg/kg 14 5/ 2000 311 / 500
15 6/ 2000 279 / 500
Total 20 / 10000 1393 / 2500
- % (Mean + S.D.) ( 0.20 £0.10) ( 55.7 £54 )
16 3/ 2000 152 / 500
17 1/ 2000 263 / 500
18 1/ 2000 207 / 500
T™M 625 mg/kg 19 8 / 2000 306 / 500
20 6 / 2000 276 / 500
Total 19 / 10000 1204 / 2500
% (Mean £ S.D.) ( 019 +0.16 ) ( 482 +123 )
21 1/ 2000 228 / 500
22 3/ 2000 198 / 500
23 3/ 2000 308 / 500
TM 1250 mg/kg 24 1/ 2000 319 / 500
25 7 / 2000 287 / 500
Total 15 / 10000 1340 / 2500
% (Mean + S.D.) ( 015012 ) ( 536 £105 )
26 27 / 2000 179 / 500
27 17 / 2000 164 / 500
- Positive control 28 22 / 2000 201 / 500
CPA 50 mg/kg 29 51 / 2000 298 / 500
30 40/ 2000 299 / 500
Total 157 / 10000 1141 / 2500
% (Mean £ S.D.) ( 157 £0.70 )*** ( 456 +13.1 )

aNumber of micronucleated polychromatic erythrocytes/total number of polychromatic erythrocytes observed

b:Number of polychromatic erythrocytes/total number of erythrocytes observed

TM : thymol{purity was above 98% and fixed compounds and other phenol were contained as imparity}, CPA: Cyclophosphamide
***: Data significantly different from the solvent control at 0.1 % level

143

409




MR

Table2.  Results of micronucleus test in BDF, female mice after single administration of thymol by gavage

Group Animal

No. MNPCE / PCE? PCE / ERY®

51 7/ 2000 293 / 500

52 4 / 2000 297 / 500

Solvent control 53 0/ 2000 347 / 500
“ Olive oil 10 ml/kg 54 5/ 2000 337 / 500
55 1/ 2000 322 / 500

Total 17 / 10000 1596 / 2500

% (Mean - 5.D.) ( 017 £0.14 ) ( 638148 )

61 5/ 2000 242 / 500

62 2/ 2000 302 / 500

63 3/ 2000 302 / 500

T™ 3125 mg/kg 64 3/ 2000 352 / 500
65 1/ 2000 318 / 500

Total 14 / 10000 1516 / 2500

%{(Mean + S.D.) ( 014 £0.07 ) ( 606 +£8.0 )

66 3/ 2000 341 / 500

67 1/ 2000 304 / 500

68 3/ 2000 306 / 500

T™ 625 mg/kg 69 2/ 2000 335 / 500
70 6 / 2000 283 / 500

Total 15 / 10000 1569 / 2500

% (Mean + S.D.) ( 0.15+0.09 ) ( 628 +48 )

71 2/ 2000 347 / 500

72 3/ 2000 355 / 500

73 1/ 2000 304 / 500

TM 1250 mg/kg 74 3/ 2000 342 / 500
75 2/ 2000 256 / 500

Total 11 / 10000 1604 / 2500

% (Mean + S.D.) ( 011004 ) ( 642482 )

76 28 / 2000 306 / 500

77 31/ 2000 272 / 500

Positive control 78 31 / 2000 225 / 500
CPA 50 mg/kg 79 17 / 2000 275 / 500
80 36 / 2000 294 / 500

Total 143 / 10000 1372 / 2500

% (Mean + S.D.) ( 143 £035 )*** ( 549 +62 )

a:Number of micronucleated polychromatic erythrocytes/total number of polychromatic erythrocytes observed
b:Number of polychromatic erythrocytes/total number of erythrocytes observed

TM: thymol (purity was above 98% and fixed compounds and phenol were contained as impurity), CPA : Cyclophosphamide
***:Data significantly different from the solvent control at 0.1 % level
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