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Combined Repeat Dose and Reproductive/Developmental Toxicity
Screening Test of Thymol by Oral Administration in Rats
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Fig. 1 Body weight changes of male rats treated orally with thymol in the combined repeat dose and

reproductive/developmental toxicity screening test
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Fig. 2 Body weight changes of female rats treated orally with thymol in the combined repeat dose and

reproductive/developmental toxicity screening test
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Table 1  Hematological examination in male rats treated orally with thymol in the combined repeat dose and
reproductive/developmental toxicity screening test

Dose (mg/kg/day) 0 8 40 200
Number of animals 10 9 10 9
RBC (10*/ul) 833 + 254 844 + 34.3 865 + 30.3 850 + 344
Ht(PCV) (%) 456 + 1.39 46.3 £ 149 46.7 + 139 45.8 + 0.97
Hb (g/dl) 156 £ 045 16.0 + 0.60 16.2 £ 049 15.8 + 0.36
Reticulo (%) 24 * 22 24 + 3.0 26 + 4.7 24 + 39
MCV (um®) o 54.7 £ 0.93 549 + 1.39 541 + 1.4 ) 540 + 1.4
MCH (pg) 18.7 + 0.30 19.0 + 052 18.7 + 0.50 186 + 0.61
MCHC (%) 343 + 0.22 34.5 + 039 34.6 + 042 345 + 040
Plt (10%/ut) 99.3 + 9.29 102.4 + 10.22 106.5 + 13.71 108.5 + 7.85
WBC (10%/ul) 103 + 27.2 111 + 268 112 + 29.8 , 128 + 232
Differential leukocyte counts (%) '
Lymphocytes 76 + 3.2 82 + 34* 84 + 52% 85 + 4.2%*
Neutrophils
segmented 14 + 28 11 + 34 10 + 4.6 10 + 34
band 0+ 04 0+ 00 1+05 0+ 00
Eosinophils 107 1+14 1+ 0.7 1+13
Basophils 0+ 00 0+ 0.0 0+ 00 0+ 00
Monocytes 9 + 39 6 & 1.5 4 + 1.4* 4 + L1*
Differential leukocyte counts (X 107/u1)
Lymphocytes 79 + 21.2 91 + 24.9 94 + 25.2 108 + 19.5
Neutrophils
segmented 15 + 44 12 £ 3.7 12 + 65 13 + 4.8
band 0+ 04 0+ 00 1+07 0% 00
Eosinophils 1 +09 1+16 1+08 1+19
Basophils 0+ 00 0+ 00 0+ 00 0+ 00
Monocytes 9+ 46 7+23 5+ 2.2* 6 + 23

Values are expressed as Mean & S.D.
* , Significantly different from the control group value at P<(.05
**_Significantly different from the control group value at P<0.01

Table 2  Blood chemical examination in male rats treated orally with thymol in the combined repeat dose and
reproductive/developmental toxicity screening test

Dose (mg/kg/day) 0 8 40 200
Number of animals 10 9 10 9
GOT(AsT) (IU/1) 101 + 22.0 92 + 178 80 = 13.3 85 + 192
GPT(AIT) (TU/1) ) 27 + 12.9 24 +£ 43 24 + 36 22 + 2.6
y-GTP (1U/1) 0+ 00 0 %00 0+ 00 0+ 00
AlP (TU/1) 216 + 428 197 £ 438 224 + 36.0 232 + 36.9
Total bilirbin (mg/dl) 0.2 + 0.05 0.2 + 0.05 0.2 £ 0.04 0.1 £ 0.05
Urea nitrogen (mg/dl) 15.7 + 218 154 + 1.69 16.6 + 2.29 16.1 + 247
Creatinine (mg/dl) 05 + 0.05 05 + 0.03 0.5 + 0.06 0.5 + 0.07
Glucose (mg/dl) 139 + 153 137 + 8.9 134 + 11.7 136 + 11.7
Total Chol. (mg/dl) 68 + 10.1 70 + 15.1 82 + 13.1 70 £ 10.0
Triglyceride (mg/dl) 88 + 37.1 50 + 15.9* 74 + 26.9 77 + 722
Total protein (g/di) 6.80 + 0.226 6.78 + 0.345 6.94 + 0.393 6.88 + 0.258
Albumin (g/dt) 3.60 £ 0.134 3.58 + 0.109 3.67 £ 0.113 3.63 + 0.106
A/G ratio 1.13 % 0.058 1.12 + 0.079 113 + 0.070 1.12 £+ 0.058
Inorganic phos. (mg/dl) 75+ 048 7.6 + 0.53 7.7 £ 043 7.2 + 0.23
Ca (mg/dl) 9.6 & 0.22 96 + 0.21 9.8 + 0.29 9.7 + 0.27
Na (mEq/1) 144 £ 0.8 144 + 0.3 144 + 0.9 144 £+ 0.7
K (mEq/1) 44 + 0.16 4.7 * 0.31 46 % 0.54 4.5 + 0.20
Cl (mEg/1) 100 £ 1.3 100 + 1.1 100 + 1.8 100 + 0.7

Values are expressed as Mean + S.D.
*, Significantly different from the control group value at P<0.05
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Table3  Absolute and relative organ weights in rats treated orally with thymol in the combined repeat dose and
reproductive/developmental toxicity screening test

Dose (mg/kg/day) 0 8 40 200
Male

Number of animals 10 9 10 9

Body weight (g) 528 + 235 510 & 247 519 * 464 506 + 27.7

Absolute offgan weight
Pituitary (mg) 143 = 1.36 144 + 1.30 142 £ 0.99 14.7 £ 145
Thymus (mg) 356 + 544 353 * 82.8 361 + 1084 391 + 67.6
Liver (g) 1448 + 1.277 13.37 + 0.817 1455 + 2.130 14.12 + 1455
Kidney (g} 3.14 + 0.186 3.07 # 0.330 3.34 + 0437 3.20 £ 0.211
Adrenal (mg) 70.2 £ 9.05 63.5 = 11.04 64.9 = 8.16 65.7 + 10.00
Testis (g) 3.54 = 0.210 345 + 0.229 348 + 0.398 3.55 + 0.175
Prostate (g) 0.71 + 0.209 0.63 * 0.132 0.65 £+ 0.109 0.73 + 0.251
Epididymis {g) 1.28 + 0.069 1.28 £ 0.091 1.29 + 0.129 1.27 = 0.058

Relative organ weight
Pituitary {mg%) 2.7 £ 0.28 2.8 £ 0.23 2.8 £ 0.19 2.9 £ 026
Thymus {mg%) 67 £ 9.9 69 *+ 16.2 69 £ 170 78 + 16.3
Liver {g%) 2.74 £ 0.185 262 + 0.174 2.79 £ 0.203 2.79 £ 0.186
Kidney (g%) 0.59 + 0.032 0.60 = 0.061 0.64 £ 0.058 0.64 = 0.060
Adrenal (mg%) 13.3 + 2.07 124 + 1.88 126 + 2.12 13.0 = 1.84
Testis (g%) 0.67 + 0.052 0.68 = 0.070 0.67 = 0.095 0.70 = 0.037
Prostate (g%) 0.13 + 0.039 0.12 + 0.028 0.13 £ 0.031 0.14 + 0.047
Epididymis (g%) 0.24 + 0.018 0.25 *+ 0.022 0.25 = 0.030 0.25 + 0.009

Female

Number of animals 10 10 10 8

Body weight {(g) 313 + 12.2 320 + 13.8 324 + 115 314 + 233

Absolute organ weight
Pituitary (mg) 213 + 2.95 21.3 £ 290 219 + 1.29 20.3 + 326
Thymus (mg) 212 £ 56.5 232 + 39.5 216 + 679 210 £ 79.7
Liver (g) 13.78 £ 0.612 13.50 + 1.493 15.09 + 1.021 14.91 + 1.189
Kidney (g) 1.98 + 0.163 1.98 + 0.134 202 + 0.157 2.05 + 0.180
Adrenal (mg) 71.7 + 11.83 719 + 9.19 777 £ 9.4 70.1 + 9.05

Relative organ weight
Pituitary (mg%) 6.8 = 0.94 6.7 + 0.80 6.8 £ 031 6.5 x 0.75
Thymus (mg%) 68 + 183 73 + 124 67 + 22.6 65 + 22.8
Liver (g%) 441 + 0172 4.22 + 0422 466 + 0.259 4.75 + 0.240
Kidney (g%) 0.63 £ 0.034 0.62 + 0.039 0.63 = 0.038 0.65 + 0.073
Adrenal (mg%) 229 + 333 225 £ 293 240 £ 2.60 223 £ 214

Values are expressed as Mean®S.D.
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Table4d  Summary of necropsy findings in rats treated orally with thymol in the combined repeat dose and
reproductive/developmental toxicity screening test
Sex Male Female
Fate Scheduled sacrifice Dead Scheduled sacrifice

Organ

Findings Dose (mg/kg/day) 0 8 40 200 200 0 8 40 200
Number of animals 10 9 10 9 1# 10 10 10 9
Thymus

Small - 0 0 0 0 0 0 0 1 1
Stomach

Thickening of wall in forestomach 0 0 0 9 1 0 0 0 1
Heart

Dilatation of atrium 0 0 0 0 1 0 0 0 0
Lung

Congestion 0 0 0 0 1 0 0 0 0
Liver

Congestion 0 0 0 0 1 0 0 0 0
Adrenal

Whitish 0 0 0 0 0 0 0 0 2
Brain

Dilatation of cerebral ventricle 0 0 0 1 0 0 0 0 0

#, One animal died at 43 days after commencement of treatment.
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ENA, MOFERIZGIEFIEDON L2 7,
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Table 5 Summary of histopathological findings in rats treated orally with thymol in the combined repeat dose and
reproductive/developmental toxicity screening test
Sex Male Female
0 Fate Scheduled sacrifice Dead Scheduled sacrifice
rgan
Findings Dose (mg/kg/day) 0 8 40 200 200 0 8 40 200
Number of animals 10 9 10 9 1* 10 10 10 9
Thymus
Involution + * * * * * 0 0 1 1
Stomach
Edema, forestomach + 0 0 4 5 0 0/2% 0/5* 0/5* 0/5%
Erosion, forestomach + 0 (] 0 0 0 0/2 0/5 1/5 0/5
Hyperplasia, mucosa, forestomach + 0 0 9 4 1 0/2 0/5 2/5 3/5
++ 0 0 0 5 0 0/2 0/5 0/5 1/5
Inflammatory cell infiltration, forestomach  + 0 0 6 9 0 0/2 0/5 0/5 2/5
Heart
Inflammatory cell infiltration, focal + 6 * * 1 0 0 * * 1
Spleen
Extramedullary hematopoiesis + 0 * * 0 0 0 * * 1
Lung
Congestive edemna ++ * * * * 1 * * * *
Inflammatory cell infiltration + * * * * 1 * * * *
Liver
Congestion + 0 * * 0 1 0 * * 0
Extramedullary hematopoiesis + 0 * * 0 0 0 * * 1
Hemorrhage, focal + 2 * * 0 0 0 * * 0
Microgranuloma + 9 * * 6 0 1 * * 0
Kidney
Basophilic change, tubular epithelium + 1 * * 0 0 3 * * 2
Calcification, corticomedullary junction + 2 * * 1 0 1 * * 1
Cyst + 1 * * 0 0 1 * * 0
Fibrosis, focal + 0 * * 0 0 1 * * 1
Hyaline droplet, tubular elithelium + 2 * * 1 0 0 * * 0
Testis
Atrophy, seminiferous tubule + 1 * * 0 0
Epididymis
Inflammatory cell infiltration + 1 * * 1 0
Prostate
Inflammatory cell infiltration + 10 * * 4 0
Pituitary .
Cyst + 0 * * 0 0 0 * * 1
Hyperplasia, rathke's pouch + 1 * * 0 0 0 * *
Adrenal
Increase of fatty droplet, fascicular zone  + 0 * * 0 0 0 0 0 1
Brain
Dilatation of cerebral ventricle + 0 * * 1 0 0 * * 0
+, Slight; ++, Moderate; *, Not examined.
&, Number of animals showing lesion / number of animals examined.
#, One animal died at 43 days after commencement of treatment.
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Table 6  Fertility and pregnancy data in rats treated orally with thymol in the combined repeat dose and
reproductive/developmental toxicity screening test

Dose (mg/kg/day) 0 8 40 200
Estrous cycle (days) 43 + 041° 43 + 035 46 + 0.60 4.3 + 042
Number of pairs examined 10 10 10 10
Number of pairs with successful mating 10 10 10 10
Mating index (%) < 100.0 100.0 100.0 100.0
Number of pregnant females 10 10 10 10
Fertility index (%)? 100.0 100.0 100.0 100.0
Pairing days until mating 23 + 106 2.7 + 1.16 3.0 + 094 3.6 + 3.89
Number of estrous stages without mating 0.0 + 0.00 0.0 x 0.00 0.0 = 0.00 0.0 + 0.00
a) Mating index (%) = (Number of pairs with successful mating/number of pairs examined) X 100
b) Fertility index (%) = (Number of pregnant animals/number of pairs w1th successful mating) X 100
c) Values are expressed as Mean+S.D.
Table 7  Delivery and litter data in rats treated orally with thymol in the combined repeat dose and
reproductive/developmental toxicity screening test
Dose (mg/kg/day) 0 8 40 200
Number of females examined 10 10 10 9
Number of females with live pups 10 10 10 8
Gestation index (%)® 100.0 100.0 100.0 88.9
Gestation length (days) 22.3 £ 048° 22.5 + 0.53 224 £ 052 224 + 0.52
Number of corpora lutea 17.2 + 1.81 175 £ 1.72 183 + 2.26 179 + 1.97
Number of implantation sites 159 + 1.37 16.5 + 1.96 17.2 + 2.57 15.6 + 4.58
Implantation index (%) 92.9 M4 93.9 86.9
Delivery index (%)< 96.7 90.7 93.5 84.9
Number of pups delivered 154 £ 1.78 15.0 + 2.16 16.0 = 2.05 164 + 1.77
Number of live pups on day 0 153 = 1.70 148 £ 2.10 158 £+ 1.81 16.1 + 1.73
Live birth index (%)% 99.4 98.7 99.0 98.5
Sex ratio (male/female) 0.83(70/84) 0.74 (64/86) 1.05(82/78) 0.87(61/70)
Number of live pups on day 4 153 £ 1.70 146 + 246 156 £ 1.90 15.3 = 1.98
Viability index on day 4 (%)* 100.0 98.3 98.7 949
Body weight of pups (g)
onday0 male + 0.66 6.7 £ 0.53 6.5 £+ 0.85 6.1 + 0.56
female 6.4 * 0.62 6.3 + 0.52 6.1 + 0.78 58 *+ 046
onday4 male 108 £+ 1.06 10.7 + 1.07 105 + 1.09 97 + 1.29
female 10.2 + 1.06 10.2 £+ 1.06 102 = 1.11 9.3 + 1.16
Body weight gain of pups (g)
dayOto4 male 4.1 + 0.61 4.0 £+ 0.59 4.0 + 048 35+ 0.79
female 3.8 *+ 0.63 3.9 + 057 41 *+ 0.53 34 +£0.78

a) Gestation index (%) = (Number of females with live pups/number of pregnant females) X 100
b) Implantation index (%) = (Number of implantation sites/number of corpora lutea) X 100

¢) Delivery index (%) = (Number of pups delivered/number of implantation sites) X 100

d) Live birth index (%) = (Number of live pups on day 0/ number of pups delivered) X 100

e) Viability index (%) = (Number of live pups on day 4/number of live pups on day 0) X 100

f) Values are expressed as Mean + S.D.
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FEREENR Cid, BRFEILBATEASTS, 408 X UF200 mg/kg BE
T, &41, 2, 10BN, HELHUEKEOELS
PR RBEIIED O N o7,

£

1. RIERESSHH

RIS L 88 L LT, 200 mg/kg O CHRE
I O@Em B L OFRTA1F, MTRE5HEO—B%
DEEEBRI B LOETRAVEOLNL. 72, K
BRATI, 40 mg/kg L EDBECHEREL L IZHTE O
PE L DAL EOWBRYEITRRT A TED 6N
7.

HTHRO SN BEHERIIOWTIE, EEETH D
biosol B & Wcarvacrol THRE SN TV AR L FHOZE
fETHH™, WIFNLHLEHOBEEB L & bIZHE
T5—BEOENTH - 7. HERYEIET 5 phenol
FEET-RICPENREREZE T 2 Lo h TS
N, BBRYEOKREERY Y AL, SHICBREGLE
FEHSITA2ER? L LA RESHTWE. Th
DZEPL, SEBE SN/ SFHERIIHBRYE OT
WEPHI D B AT FHIHEIIRIER - L 0 B L & L& #
ZHN5b.

FRBREIZBVWTEDLNLRBEOEIC>WTIE,
AERIIIIBEE L TESE s, #MELREO TS
IEERBRORBS A2 VIIARESES O LED LR
7z, —#ZphenolBIIREHE A ALY, HBYEL LV
carvacrol bEICTH 2 Z L HE SN T awY L1
HoT, FERIZODWTIEHBRYEORBEMICEA L /-
TlLLHEING.

200 mg/kgBHEOHEDFRTHIZIL, HERETLEDOL
iR, REMMBEOBEY -0 o mEMARE, BLO
FHBED ) il 7% STRREE % R 2 Z{LA R 5/
2, R ORD 5 —RIKEOE(LTBE s hy, BERE
FHETHI LI TE Lo L L, TIE—ED
BY IS EGETHRSFRERIBESATVWE S
E, SOHBRMENFOIERETER B L IR I0H /E
B2 HTAHILFEETLE, ZOBWIZIMTL DD
ZRTHEBMEDOERS—RIIEHER, BRERD
LHVIIMRERRICRE TR L T LATERENEZ S
ha,

Zofth, MIEROBHEH40B X U200 meg/kgBEDMET
F1FNCED 51, 200 mg/kg BEO B CIXRIBHIKE
D@ OBIMAE > T, 209 540 mg/kgEED
EMIFBRORESYO AP TEOTIIBL®R, *
72200 mg/kg BEOBNL T M RIE IR S RER B & g
TRLIEYTH o7, MIROBHEIZZ b L ZREEDE)
WMIEDHONBENTH Y, OBy TIZAKELTE
RO D722 h s, ThoDBIzERSED
BOEAER, DB L OEE L S ORI BRI
A CHBYEOEBE YT L2k 0 E L7k
TILTHAUEENEZONSL. 24, 200 mg/kgBED
RaBRBAE %~ L7280 b & USSR 1% 8ty CIER Y - EER
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SNEIBOABII DV TIIREHBE S ZD 5N
¥, BUFHERITHETH 2. T2, HH5EHBD—
BEDWHEA 200 mg/kg FEOMETBEINHS, B
BRTHRSRBCRERS LAGAITIHERRERL Ty
BRI ERLY, WERMEDRHHMEICERLZ LD
ThobEEILNE.

2. SWRESZH
REYOBREIIB T, HEY, XRE, THE #
PR, BB, BRH, BRE, HERIIHBYE

ICERY AEIZO 2 h o7, SBEBEIIBWLT,

200 mg/kgBD 11 i3, FEIISIZRGEE DO
CHREVGBEI N, AEOBOEmIvTh s EE
ML, DIREILOERER Lo b, BRE
ZYDEHMLA. T4, BEHEIBVT, 200
mg/kgHD 1B TIRABORBIYBRE N, BAED
BOBBYIGREEIROON Lo, OIS
SRR S HRERE L OHIBMBEEIhTwE =
EDGL, —BEHICEFRENERLZ EIZL 5 TAH
BEATHY, HBRMEOWBEITH OFEBL THBT 5
bOTUHLZVEEZLNE.

FHBOBREIZB VT, 200 mg/kgBETIRAEEL L
LB OEEEININH OMEE A RO 51, WERYE DK
LHEF~OLEITE SN, UL, WERK mE
AR, M, BAEEL L OCHEIREEEICIHBRYE
DEBURO N 7. F72, 4k, —fiREB &
UERICBWILRFRFO O LA -72. Lo
T, BBRYE ORI ST 2 EB I HBNBELZ LD
LTINS,

HE B 13/ R gonadotropin il £ AHET v T
BEEOHMIMERZBET LI 0", AS WA
WIESESR RO EENREIN TS, L L, Kt
BUIBWTHEHRSHED200 mg/kg BT £ iEGEL X
Uorth, BEIIHTAEEERAD N o7, F1o,
BT AV - BRC I, R, BB LA EE
EREBETAZENREINTVEHY, 5y F AV
ARBRIZBW T EHFEE * "B 2 8{LI3AD LM
WA

PED LI, AABTHREHESCLLEEELT,

BEMWDIZI340 mg/kg D L OBET, ML LIS DE
BEL, 6512200 mg/kgBE T3 THEERMIME OB
MB LU, HTHREEDRLE I URTERALZED
BRHRERDPROON-, 45l - FECRIZTREEL
T, BEYWOLTEHGES L OO, WEEEIIZEED
BOOENL Do 72798, 200 mg/kgBHETHEIRDOREFAD
FEETRETAEDBO LN, Lih o T, KRB
U TFICBT 2 RERSSHICHET A EYER IS
b 8 mg/kg/day, EHEREEICHAT I EEERIIHD
WA L THERE & b 200 mg/ke/day, VEENICAT L Tk
40 mg/kg/day L Ez HNh 5.
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Reverse Mutation Test of Thymol on Bacteria

OECDETF LM ERTEHRAEEFEO—RLLT, F

FE—NIZDWT, M AV ERRREERBRY TV
—FEIZEDERL, BEOKERTE/.

¥E# & LT, Salmonella typhimurium TA100,
TA1535, TA98, TA1537 5 & Uf Escherichia coli WP2 uvr
A@SEH&’E‘}F}W SO mix ERMB L RO &ETS

—hEEZE D, BAEFREREEY 5005000 ug/ 7L —
}~ DEABTIT->2EZA, TXRTOBREEDS mix
RINREE L OEMABRTE D IHEE ZD 5 R/,
Lizho T, RFEEETIES9 mix EARMEEE % 15.6 ~500
pug/ 7L — b, S9 mixifMFEER 7 62.5~ 2000 ug/ 7L —
k (TA15353 & IFTA15371431.3 ~ 1000 pug/ 7'L — b )
OEFTHEYFREL, ABrEmRL /-

FORE, MBS mix BREMBAERTIR, TT
DRERTH00 ug/ 7V — bRk, 72, S9 mixifmat
E&Tid, 1000 ug/ 7L — F(TA1535 B L UFTA1537 Tl
500 ug/ 7V — M) BLEORBCRED LN, BIRESE
gz —#iz, BT RTOBRERIZOWVWT, 28O
FHEBRTLHIL, WThOoRAEILBWTY, 2ElOFXK
BTEHICHMIBED SN o2 Ehs, FE—
i, B BRICBWTERESEZAF L 2w ()
LHEES R,

kS

(REH)
Salmonella typhimurium TA100
Salmonelia typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonella typhimurium TA98
Salmonella typhimurium TA1537
S. typhimurium ® 4 B IE 1975 10 A 3L BIZT X))
BEFRE, )T+ NMZTKFEDB. N, AmestBEL 25
D5%5T.
E. coli WP2 uvrA#R? 12 197945 A 9 HIZ E LR R 5K
AHFOBHBXEL P OF52FIT L.
REFIT-SOCUTTHREBRFLLODEHY, =
2— kx> b 70 ANo. 2(Oxo0id) ¥ AN 7 LFERIHER
BIBMEL-ERZ - CEBEMEL, 37CTI0BMER
REIEELEDOPRERRE L1,

(#E5R19E)

7€ — W (CAS No. 89-83-8) i¥, % F& 15022 DHE
HE&ThD, RERIIG, AXHETENY [0y M F
% CAN1119, #E 98% Ll L (R#ity . FEEY
0.05% U TFTHBLUMBD 72/~ VEERERNEE)] @
bOEBALT, AT CERTREL THV.

FE—NIE, VATV ANKF L F(DMSO) 2B #
HARBWI &S, DMSO220.0 mg/mi ¥ 7213 50.0
mg/mil% B X ) IERLIRK, RBEHTARHILY
L2THRL, ERIHKEBICH .

HEEOREIZ AT - T, FE—IVODMSOBEHEP T
DEEHAEB L UERHIEHRBRYER L. TR
BIZBWTE, ARHER T TR L /K2 (156 ug/mi)
BWE L OERE (20,0 mg/mi) B IZDWT, FiRE
KEHTTRERLTANL., OBE, AE4EBEIHI
B2 BBEOFHEEL, FNEOBEORRE) O
FHECH LTI BLII02% THo72. T, &8
HEAR T T 2R, ARNBOBREEL, ThEh{ER
FEIX95.7%, HiBEIX975% ThHo 7.

(BBt R E )
BAW/BHEBYEB L CFOBEHIEIDLTDEBN T
HA5.
AF2 : 2-(2-7 )W )-3-(5-=+1-2-7TYN)T 7

YT IR (PP 8UEM)
SA T Tk FRY YA (FOYEASE T209)

9AA [ 9-7 3721 YY  (SigmaChem. Co.)
20A D 22T 3TV FTRy (AEMETER)
AF2, 2AA 12 DMSO(FIEHSE T 3#00) IS L-b D
¥ —20CCHERTEL, HABEEELZ. 9AA 12 DMSO
W, SAHTMRIZIERL, ERXRPICERICHVL

(3B £ UFS9 mix DHARL)
1) by TT7H~
TROKER(A) BLU(B) *F&H10:10HETER
&L7.
(A) 37 + 7 % — (Difco) 0.6 %
55X | vl VR VA 0.5%
(B)*L-LAF V¥ 0.5 mM
D-¥AFr 0.5 mM
*WP2 uvrA HiZiE, 05 mML- M) 77 7 Y KB
g IRV

2) HRIEH
B, BERDWHEOBRAIERERER V.. 28,
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BEilie7: ) OMBIETROLEBN TH S,

WRBE~ 7R Lo TRANY 02g
xR - 1K 2g
U OBEKREZAY T L 10g
VBT 'YL 192 ¢
KBE{LF b L 0.66 g
TN a— R 20¢g
2327 + 7 #H— (Difco) 15¢g

FIOmMmOL Y —L1IH N0 miEm L TEDT
5. <

3)  S9 mix
ImPFTREOES &L
So** 0.1mi
b -1 [ A SN 8 umol
R [ R Ry A 33 umol
ThNI—RA6-") VB 5 umol
NADH 4 umol
NADPH 4 umol

FhU LAY CEERRET (PH 74) 100 umol
> 7:8BEE® Sprague-Dawley RS v b% 7/ 30
Y5 — 1V (PB)BXU5 6-~XV7FK(BF)D
HRHES THEFTEL THERLAZSOERW.

(HABRAHE)

FL— MEIC LD, S9 mixBERMARS X 0559 mix

IR T T > 7.

SARBEDICF Yy ST A —2 ml, HEBRYWERAMKO.1
mi, Y CEEEETRO0.5 mi(S9 mixRMEERIZ BV TIES9
mix 0.5 ml), WEFHKOI ml 2 BE L0 L SRS HT
WEWCH LU TED . $7z, HBREE L TERYERS
WD DH YIZDMSO, FEHEOEMETBY T AR
TRV, ERER T OB BMEORKRE L OB
Zi3& Table /R L 7z, $EEIZ37C T48BRBITV,
ELERRan_—¥HrEELL. REAKOFEIZIOW
Tid, WIRMH 2 WITEKEMBT C, EXXEOHE
DIREE D & HWF L 7.

AW ERIIHEBREARICBV T, BEB LU
PXEEETRINT >, FHEI>VWTIRIKT2EL
oo F7, ARBRICBVWTRANBRELLUEHEID
&, MoV, ThEROTYE L ERFEL K
Oz, AEZREABRILIE, FRBEF-ARIIOWVWT
2RIEML, HROBBEHEOHER YT -7,

(T EHE)
Awi-sBoOREFEO IS, 1BULOBREEDS9
mix ERMD BV 3 SO mixiRMERIZBWT, KEBYE
CEETAHAERECBY L LRI 0= —KOFHE,
BEBOFNIE-T2MEL EIZEmL, >, 20
BMCHEREDS 2 WIARKEEFED OB A,
U BRMEIERRBRIIBWIEEEN AT 2 (8
W) LHETL L E L.
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50.0 ~ 5000 ug/ 7L — F DERTALEHIL LT,
HEREERLE TS, SO mix BRIIREBTIISEHS
STIEBWVT, 500 pug/ 7L — FBLE CHEMEAZD &
N 70, S9 mix FMFKER T2 TA1535 & TA1537 4%
500 ug/ 7V — FLALET, ZOf4E1500 pug/ 7L — kBL
LORETHRERESZD SN

(R&ER)
WREFFhFhTable 1, 2I0RLE. FE-LVOBE
%, SO mix ERSNAERTIL156 ~500 ug/ 7L —F, S9
mix FRIAERTI1362.5 ~ 2000 ug/ 7L — b (TAI1535 B
L UFTA15371331.3~ 1000 pug/ 7L — b ) OFEETLH
2L LTER=EL, ABREEmL .
2EDABOVTHRIIBNTY, AVLSEBHENKRE
BN S mix ERMAE L L URINRBRICBWT, B
MBEO2EU L 2 A ER a0 = —HOEMTEDH S
Nixdoi:. _
DEOHERIIETE, FE—NITZ, BUWREBRIZB
WTZEERERABF L2 b0 (B LHEL .

R
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Table 1. Mutagenicity of thymol** in reverse mutation test { I ) on bacteria
With(+)or { Test substance Number of revertants (number of colonies / plate, Mean + S.D.)
without (-) dose Base - pair substitution type Frameshift type
59 mix (ug/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0 137 132 121 11 19 24 21 23 26 28 35 36 13 9 8
(130 8.2) ( 18+ 6.6) ( 23t 25) ( 33+ 4.4) ( 10 2.6)
15.6 140 132 128 18 11 15 21 24 12 32 41 30 6 8 9
( 33+ 6.1) ( 15+ 3.5) ( 19 6.2) ( 34+ 5.9) ( 8+ 1.5)
3f3 151 124 126 22 16 18 26 21 14 30 30 35 11 15 7
(134£15.0) ( 19¢ 3.1) ( 20% 6.0) (32 2.9 ( 11 4.0)
62.5 125 129 125 18 15 15 19 12 11 23 22 39 6 10 10
(126 2.3) ( 16+ 1.7) ( 14+ 44) ( 28+ 9.5) ( 9+ 2.3)
S9mix 125 100 113 121 17 16 19 11 22 12 29 26 27 7 6 14
(111+£10.6) ( 17 1.5) ( 15 6.1) (27 1.5) ( 9+ 44)
(-) 250 106 100 118 7 15 8 16 9 7 32 26 31 5* 8* 5*
(108+ 9.2) ( 10+ 4.4) (11 4.7) ( 30t 3.2) ( 6 17)
500 93* 79* 86* 4 0 2 4* 12* 13*] 14* 18* 1l6* o o o
( 86t 7.0) ( 2+ 20) ( 10+ 4.9) ( 16 2.0 ( 0x 00)
[¢] 111 134 144 11 19 13 30 18 23 39 34 37 11 7 17
(130+16.9) ( 14+ 4.2) ( 24+ 6.0) ( 37+ 2.5) ( 12+ 5.0)
31.3 ND 17 19 16 ND ND 5 14 9
( 17+ 15) ( 9t 45)
62.5 147 124 122 13 25 20 30 30 29 36 43 48 14 13 11
(131+13.9) ( 19 6.0) ( 30+ 06) ( 42+ 6.0) ( 13% 1.5)
125 133 128 122 24 15 12 16 27 31 39 38 38 12 9 5
(128% 5.5) ( 17+ 6.2) ( 25+ 7.8) ( 38+ 0.6) ( 9t 35)
S9mix 250 147 137 155 15 10 7 16 24 18 42 45 39 10 8 9
(146 9.0) ( 11% 4.0) ( 20 4.0) ( 42t 3.0) ( 9t 1.0)
(+) 500 117 110 127 11* 8* 9*| 31 18 14 32 31 34 11* 8* 8*
(118+ 8.5) (9t 15) ( 21+ 89) ( 32+ 15) (9 17
1000 o o o o 0 0% 14* 1*  7* ot o o o o o
( 0% 0.0) ( 0= 0.0) ( 7+ 6.5) ( 0x 0.0) ( 0+ 0.0)
2000 [ VL ¥ i o* o 0 o o 0O
( 0+ 0.0) ( 0+ 0.0) ( 0 0.0)
Positive Chemical AF2 SA AF2 AF2 9AA
control [Dose(ug/plate) 0.01 0.5 0.01 0.1 80
S9 mix(~) | Number of 602 611 596 | 147 120 145 108 121 101 | 800 744 777 | 814 760 635
colonies/plate (603+ 75) (137+15.0) (110£10.1) (774+28.1) (736+91.8)
Positive Chemical 20A 2AA 2AA 2AA 2AA
control [Dose{ug/plate) 1 2 10 0.5 2
S9mix(+) | Numberof [1234 1347 1501 | 278 249 236 |1166 1335 1277 | 456 476 462 | 184 264 259
colonies/plate (1361+134.0) (254+21.5) (1259+85.9) (465+10.3) (236+44.8)

AF2 1 2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide , SA: Sodium azide, 9AA: 9-Aminoacridine, 2AA 2-Aminoanthracene
* Inhibition was observed against growth of the bacteria.
**: Purity was above 98% and fixed compounds and other phenols were contained as impurity.
ND : Not done
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Table 2. Mutagenicity of thymol** in reverse mutation test ( I ) on bacteria

With{+)or | Test substance Number of revertants (number of colonies / plate, Mean + S.D.)
without (-} dose Base - pair substitution type Frameshift type
S9mix (ug/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0 127 135 160} 13 14 8| 20 24 17| 27 13 30 9 16 10
(141+17.2) ( 12+ 3.2) ( 20+ 35) (23 9.1) ( 12+ 3.8)
156 110 108 114 5 10 11| 23 29 2] 26 2 30 5 11 11
(111t 3.1) ( 9+ 32) { 24+ 4.6) {27+ 23) ( 9+ 35)
313 120 112 120 15 10 11| 18 19 22| 26 22 214{ 14 7 7
(117+ 4.6) ( 12+ 26) ( 20+ 2.1) ( 23+ 2.6) ( 9+ 4.0)
62.5 125 126 112 8 12 14| 25 19 15] 30 27 27| 13 5 9
(121 7.5) ( 11+ 3.D ( 20t 5.0 ( 28+ 1.7) ( 9t 4.0)
S9mix 125 142 137 105 13 13 174} 15 27 10| 22 21 19 8 7 9 ]
(128+20.1) ( 4% 23) ( 17+ 87) ( 21+ 1.5) ( 8t 1.0)
=) 250 106 106 100 10 11 13} 15 15 18|17 33 22 5 4 5
(104+ 3.5) ( 11+ 15) (16t 1.7) ( 24t 82) ( 5+ 06)
500 o o0t 0f o 0 o 4* ot 0¢ 14* 0* 4 o o0* 0
{ 0% 0.0) ( 0 00) ( 1+ 23) ( 6+ 7.2) ( 0+ 0.0)
0 131 150 134} 16 11 13| 23 22 20) 31 29 31} 13 13 13
(138+10.2) ( 13+ 25) ( 22+ 15) ( 30+ 1.2) ( 13 0.0)
313 ND 12 20 16 ND ND 18 18 20
( 16x 4.0) ( 19+ 1.2)
62.5 148 138 167} 18 23 15 19 27 24| 36 37 42| 15 13 14
(151+14.7) ( 19+ 4.0) { 23+ 4.0 ( 38+ 3.2) ( 14+ 1.0)
125 147 118 115 8 19 19| 28 26 22 31 40 56| 13 18 15
(127+17.7) ( 15+ 6.4) ( 25+ 3.1) ( 42+12.7) ( 15 25)
S9mix 250 156 140 1261 13 11 16| 28 23 17| 41 54 481} 18 15 8
(1414:15.0) ( 13+ 25) ( 23+ 5.5) ( 48t 6.5) ( 14+ 5.1)
(+) 500 84 114 135 0* 0 0* 29 21 23 11 20 16 0* 6 0*
(111%25.6) ( 0% 0.0) ( 24+ 4.2) ( 16+ 4.5) ( 2+ 3.5)
1000 o 0% 0 o 0% 0+ 16* 13* 12 o 0* 0*f o 0t o*
( 0 0.0) ( 0t 0.0) { 14+ 21) { 0+ 0.0) { 0%+ 0.0)
2000 o* 0+ 0* o* o of o o* o*
( 0% 0.0) ( 0 0.0 ( 0% 0.0)
Positive Chemical T AFR2 SA AF2 AF2 9AA
control |Dose(ug/plate) 0.01 05 0.01 0.1 80
S9mix(-) | Numberof | 665 691 678 | 294 315 320 | 153 146 142 | 878 865 935 11270 1518 1580
colonies/plate (678+13.0) {310+13.8) ( 147+ 5.6) (893+37.2) (1456+164.0)
Positive Chemical 2AA 2AA 2AA 2AA 2AA
control |Dose(ug/plate) 1 2 10 0.5 2
S9mix(4+) | Numberof | 916 943 1176 | 265 268 313 ]1423 1378 1280 | 270 324 303 | 241 265 253
colonies/plate (1012+143.0) (282+26.9) ( 1360+73.1) (299+27.2) (253+12.0)

AF2: 2-(2-Furyl) -3- (5-nitro-2-furyl) acrylamide , SA: Sodium azide, 9AA: 9-Aminoacridine, 2AA: 2-Aminoanthracene
*: Inhibition was observed against growth of the bacteria.

**: Purity was above 98% and fixed compounds and other phenols were contained as impurity.

ND : Not done
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