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Tablel Chromosome anaiysis of Chinese hamster cells (CHL/IU) continuously treated with thymal (TM)* without
59 mix
Concen-  Time of No. of No. of structural aberrations No. of eeils

Group  tration  exposure  cells Others® with aberrations Polyploid" Trend test®

{mg/mi) (h} analysed gap cth cte csb cse mul® total TAG %) TA (%) (9%} SA  NA

Control 200 o 0 1 0 0 0 1 0 1(05 1 {05 0.50

Solventt 0 24 200 o 0 0 © 0 0 0 0 0 {0 0 (00 0.13

™ 0.02¢ 24 200 1 0 0 0 0 0 1 0 1(05 0(00 0.38

™ 0.040 24 200 2 90 1 0 0 0 3 Q 2018 1005 Q.00 NT NT

™ 0.080 24 157 0 0 0o 0 0 90 0 0 0(00 0(00) 0.0057

MC 0.00005 24 200 3 2% 61 ¢ 4 @ 97 0 72 (36.0) 70 (35.0) 0.00

Solvent! 0 48 200 ¢c 0 0 0o 1 0 1 0 1 (05 1(05) 0.38

™ 0.020 48 200 0 0 0 ¢ 0 1 0 10050 1(05) 0.13

™ 0.040 48 200 0O 0 ¢ 0 0 0 1 0 (00 0(00) 0.63 NT NT

™ 0.080 48 or T

MC 0.00005 48 200 4 31 59 0 1 20 115 5 60 (30.0) 57 (28.5) 0.75

Abbreviations:gap:chromatid gap and chromosome gap, ctbchromatid break, cte:chromatid exchange, csb:chromosome break,
cse:chromosome exchange (dicentric and ring etc.), mul:multiple aberrations, TAG ! total no. of celis 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
celis 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 celis 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 (5 1.95%) were contained as impurities.

Table 2 Cl}romosome analysis of Chinese hamster cells (CHL/IU) treated with thymol (TM)** with and without $9
mix.
Concen- 89 Timeof No.of No. of structural aberrations No. of cells ~
Group tration mix ezposure cells Others®  with aberrations Polyploid" Trend test®
(mg/mi) (h}  analysed gap cth cte csb cse mul? total TAG (%} TA (%) (%) SA NA
Control 200 6 ¢ ¢ ¢ 0 ¢ ¢ 0 000 0¢00 000
Solvent?’ 0 - 6-(18) 200 1 0 0 ¢ 1 0 2 0 2(L0) 1 (058) 0.13
T 0.020 - 6-{18) 200 10 6 0 0 0 1 0 1 (05  0(00) 038
™ 0.040 - 6-(18) 200 1 0 0 ¢ 0 10 11 0 2 (10 1(05) 0.00 NT NT
TM 0.080 - 6-(18) 77T 1 1 2 9 0 ¢ 4 0 4 (52 3(39 0.5887
CPA 0.005 - 6-(18 200 0 0 1 ¢ 0 0 1 0 1(05 1(05) 0.13
© Solvent? 0 +  6-(18) 200 1 1 0 1 0 0 3 0 31 2 (10 0.25
™ 0.020 4+ 6-(18} 200 1 1 6 9 0 0 2 1 2010 1(05) 0.13
™ 0.040 +  6-(18) 200 o 0 1 0o 0 0 1 0 1{(05) 1(05 0.13 + NT
™ 0.080 +  6-(18) 200 1 5 7T 0 2 0 15 0 11*( 6.5 10 { 5.0 0.75
CPA 0.005 +  6-{18) 200 10 193 272 1 1 360 &37 1 176 {88.0) 175 (87.5) 0.00

Abbreviations :gap:chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, £sh:chromosome break,
¢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 cvclophosphamide, 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 polypleid 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 atienuation 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. B8) One huadred 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
ather kinds of phenol (= 1.95%) were contained as impurities,
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Micronucleus Test of Thymol on Mice

L2

OECDIE L ¥ W EET LSRR 2 FEREFTED
—HRE LT, TE-NVOEFRIIB T 2 MlEEFNE
BEFMT A, Cri:BDFR B LT~ 2% A
Vv, BREEEOESC X AR Y, BEETIRERS X
DABTFRARTA Y, BSEB LUEREERRA L
L%, MMEEARETERL, BEOKRZE,.

BEHEFRHABRL T 08R, LUt~y X 12Bl
LA, FRER2000 mg/keB X 71250 me/ks
Td ot IMEFHIABIZBWT, 2000, 1750B L8
1500 mg/kg =T RS LtL 25, wWTholf
2%, FETHFBEIN W, 1250 me/ke # HEB
LU=y AL S L, #5724, 488 L UTT2EFMIC
FHOBHAEREEE LA, MMERBEE L, 248/
BLboBLoBIIHELZEIRO N, T2,
FRMERHN &6 2 HEFRMIRO LB R |2 SE40
ORI S, Bobhidol. TRLHOERENGL,
Bl s b ELARBTOFE—LORERAET 1250
mg/kg & L, BRI RSHUAFRICRE L.

FE—NMI25, 6258 L F1250 me/kg FHEB LU
HEw o A FNFRIEG L, BEHE24ERE ICEARE
B L 7o, ANEHMBESEEIOTAORSEICBNTS,
TR IERE & i L TS FRIC A R RIS 5
T, AEEERLFIDH NP7 T, £fRlmBd
2L HFRMEOLLEE, WTRORERHIIBNT
b, BEREEOMICEEZIZDONT, HENE
AR 2 TS RE LGRS s ko7, L
L, SREBKEVARTHEEL > Tw2 I L0, &
FEHMIC R 5RBRRTHLLEEZORD.

Plrog®Rrs, -k, RRBEETT
Cri:BDF, #H X Tl ~v 7 A0 FHMIRIC BT, I
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1. EBRENS L UATES

FE, HAEFv—MA - U-ECRD 2 5BA
L 7= 858 Crj . BDF, (C57BL/6 & DBA/2 it z2 F M
FYEBIE=y 2%, LEAMUEFHREAT L A21E,
BEORD ONL oo 28T 9EE THERICH L2,

B, REELTCHTA M- 7L —2®CRI) ® A
A TPX#ARR » — J{CRD K1Y 2EL, »NY 7T
—YAFADHTFTE(RERE 23£17C, REE

FE655%, MEAMEL: #15E IHE, WY1 70
FRITRE AT, FHIREIT) T, < ARG
FHNME) EAEAEBECERSETET L. 8
OFEMTIZEEET (BERRE) L YT 1.

2. #HaE

FE— N (CAS. No. 89-83-8, v +FHFE CANI11IL9,
Friesissonmig) £, AERE T, BASI5T, BA
233.5C, 4+ C,HL0, HFF150.22, MBS %I
ECR#ish LT, TMERMOOSHLET, o7/ —
AMEZRENED) OWETH L. BHBEWHEIL, FiRK
BT L7s.

3. RBREOREEHBSHE

WEOHREEEIT 7 AEEkgL D I0mi L L. %
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i3, REHEORE LREOBETHRRLCIIEOR
BEWERB LA, T, SRS S THEBREE L,
HomsmEaiEs L.

RERizder b, 1563 me/kefEd L F1250 mag/kg DI
SEFCoTEREREH T THFE— LR+ 7
P COREELT:, FOFER, AHABEZCS
TARBEOTHEEN, FNENPHEORM) OF
BECH LT, 1038 L0966 %ThoTze £/, B
HlizontT, ERHEREBZITo/2. TOESR, 1563
mg/kg B d £ 171250 me/ke DIFSHERIZOWT, FE
FFENFNNIBE L TFIB% TH o7,

Fh, BHEBYYE, #4727+ X773 F(CPA,
Sigma Chemical Co.) ¥, BAF&BEEEICERL R
EOREIZHARL, 50 mg/ke & BEETRELES L7,

4. EAOER

NMEDEEIED J2 5 DT RIEARIL, Schmid @ FHE? 2
PEoTIERLIL 7. Thebb, RGEITEORRMICERR
L= A BESETEAORBGEHEL
. FOTERTOE LT, ERHABRL06 mioy VI
B (Hazleton) THwii L, HitE £, 1000
rpm THORELGIEEL T, LiETBw/i, gt En
vT 4 I, MBEEERO—HEATASFST AL
BR(EEECOE3MOER) L, TRENOFRIES
R RANES B L UMESERL, ZBRT-MER
FiRsd. ERLAFHIERESTERAS /S -V THE
E L, EXHEREF CERRELA
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5 SREEROTIVILALUAQ)EEEES L
UAMZER RO ERER
FEEADT 7Y VA Ly VAQ) B EER L

AR OEREE, Ko FEMICH-TiT272. 0.04

mg/mlDAQERE LERD A5/ — NV CRAEFEDEE

EALCHEERTL, 303 A%dl, h—57

A L2 S ER TR LERY TOBVEL D, MR

TR L.

BEHMERIZFAFNOEEIZIONT, 28OBEEC
EN 7o 4y FIETEELL. VEED /20 2000 DM
2R MIK (polychromatic erythrocytes) # #8125, 0
BONETETHLOOEFIERL AL FoRMERS ]
Bési- 0 500EEE L, FoRodBinkolks
AT, BRI OEEIEIOEE L U,

6. HEERT
FRENONERIEREIZOWT, Fisher O EERESR
MEEYICL D, BHEERE, SRERSEEL VB
HHBHELORTS% K THEERT R T o, BE
o TiE, FEXTEE LT, Bonferront MM IES
BT, B, AEBREREOHEE FHE) KFRE
422 T Cochran-Armitage DMEFHEE % 5% ks TT
ofz. ¥, RMIRPIZEODERRIEOLFIION
T, FNFNEESERL, SREREEL LB
BEEOWET, tMERT2 0, BENO TR, &
EWET#E L T, Bonferroni O#E %1707,

7. EUTREEEGERHEORTE)

INEREBIIHVWAFE—NOREErET AL D
V2, MRS LB S A THELR ST, REES
FREH, 500, 750, 1000, 1250, 1500, 1750 B & T2000
mg/kg b L. HSUBE0HE LT4HHICHEYE
H—ipiRBE 2 EE L., WoFEE FH~/.

FORR, WESEYS, T TORSHIEVWTHREE
BOERTHED LN, HEoEmeLdlz, troiE

17, HERA. PRUL{RH L EOEMEE RN ORI,

HMECERD Sy, T 15008 & US1750 mg/kgBE T
F2MFEEE SNz, LD T, FE— L OsERIEEO%
Sz X ACrj:BDF B L UM~ o Ao kite i, #
TI32000 mg/kg, BETIE1250 mg/kg TH B & HHTL,
FREFN R SEFHABCHWARSRELE LT,

8 /TR EA R ORE)

W2, FE-LO2000 meg/kgd HELAE S
A, 15 7O EBIVEHEE S, £ T~ 2
2w, SLIHETTITCIETHABETERL -
A, 1750mg/kg BETI5MCAH 20, 1500 me/keBET
IS BT A D S 7. Lo T
Bz, M, ML ICEARD 1250 me/kg A
Bl ltlolizh, BARBEIEYTAIOWTOA
FHz e Lk e AESET MG k5 3B (24 0%
MIEE, ASRERETES & UFT2RRMIRE) 2 a5 2.
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Table 1.  Results of micronucleus test in BDF, male mice after single administration of thymol by gavage

Group Animal
No. MNFPCE / PCE® PCE / ERY®
1 2/ 2000 261 / 500
2 3/ 2000 261 / 500
Solvent control 3 4 / 2000 174 / 500
Olive o0il 10 mi/kg 4 0/ 2000 232 / 500
5 3/ 2000 286 / 500
Total 12 / 10000 1214 / 2500
% (Mean+5,D.) { 0.12 £0.08 } { 486 +86 )
11 5/ 2000 238 / 500
12 3/ 2000 293 / 500
13 1/ 2000 272 / 500
T™ 3125 mg/ke 14 5/ 2000 311 / 500
15 6/ 2000 279 / 500
Total 20 / 10000 1393 / 2500
% (Mean + 5.D.) ( 0.20 £0.10} { B5.7 54 )
16 3/ 2000 152 / 500
17 1/ 2000 263 / 500
18 1/ 2000 207 /500
T™ 625 mg/keg 12 8/ 2000 306 / 500
' 20 6 / 2000 276 / 500
Total 19 / 10000 1204 / 2560
% {Mean + S.D.} { 0.19 016 ) { 482 £123)
21 1/ 2000 228 / 500
22 3/ 2000 188 / 500
23 3/ 2000 308 / 500
TM™M 1250 mg/kg 24 1/ 2000 319 / 500
25 7/ 2000 287 / 500
Tatal 15 /10000 1340 / 2500
% (Mean = 5.D.) ( 015012 ) ( 536 105 )
26 27 / 2000 178 /7 500
27 i7 / 2000 - 164 / 500
Positive control 23 22 / 2000 201 / 500
CPA 50 mg/kg 29 51 / 2000 298 / 500
30 40 7/ 2000 208 / 300
Total 157 / 10000 1141 / 2500
% (Mean + $.D.) { 157 £0.70 ¥+ ( 456 £13.1 )

a!Number of micronucleated polychromatic erythrocytes/total number of polychromatic erythrecytes observed

b Number of polychromatic erythrocytes/total number of erythrocytes chserved

TM: thymol{purity was above 98% and fixed compounds and other phenol were contained as imparity), CPA :Cyclophosphamide
**#% Data significantly different from the selvent control at 0.1 % fevel
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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 / 16300 1596 / 2500

% (Mean £ 8.D.) { 017 0.1 ) ( 638448 )

61 5/ 2000 242 / 500

62 2/ 2000 302 / 500

63 3/ 2000 302 / 500

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

Total 14 / 10000 1516 / 2500

% {Mean £ 3.D.} { 0.14 £007 ) { 60630 )

66 3/ 2000 341 / 500

67 i/ 2000 304 / 500

68 3/ 2000 306 / 500

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

Total 15 /10000 1569 / 2500

%{Mean £ 8.D.} { 0.15 £000 ) { 62848 )

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.) { 011+004 ) ( 64282 )

76 28 / 2000 306 / 500

77 31/ 2000 272 / 500

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

Total 143 / 10000 1372 / 2500

% (Mean £ S.D.) ( 143 %035 )+ ( 549 6.2 )

a:Number of micronucleated polychromatic ervthrocytes/totai 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 pheno! were contained as impurity), CPA Cyclophosphamide
*#*:Data significantly different from the solvent control at 0.1 % level
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