FE-NDT v P EHCLREEORSER - SEEEFEFGHR

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

123

390



RERSHN - ERREFUHEHR

_—_———ﬁ

L7

4) FHE
e SEHMERL T, MEBRELERDEIRSRL
DRCFERRERRO LN o1,

5) HEOMEFBE (Table 1)

FMBETEIC BT, SHEBDERSEDY) ¥ /3R
PEELEHET, 405 L0200 mg/kgHOBEIFER
BELT LA, EEREHEICBNT) V2 ETILER
BMERSHEEOAELRERZO LN, BIKTIE200
mg/ kg THELEWED Lot £h, T
NHYTRFOEET— ¥ DHANOEH Tholzl &
6, BEEEENLE L.

6) HEOMESESFHRE (Table 2)

S meg/kgBEO M) T T4 RAEELERERRLLE
7, 40B L U200 mg/ks TR EF LTI RO LN
ozl b LIBRENL SO L HIET LA,

7) #FEEE(Table 3)

HEHEE BT hOBEICBWTY, HHESL LT
AMESEL b ARELHRYERSELOMICEELRE
RELE 2 N8 (i Lol Al

8) ZUMAT R (Table 4)

B EEORED200 mg/kg BEOHEIR, MI1MIZ5ED
Lz,

RE L -sEREORTEARMLL, HAE2ELTw
oo F 7z, g/ B{EAT40 8 X U200 me/ke BE Ok
TE£1HZ, BIBOA®LA200 me/keHOME2HIZ52

BHhir,

Fofh, BEMHLZ2EAELT, BMSOEEHN200
me/kgBFEOBEIFICED b, 28, 8mg/kelEOMK
LONIEESFILO B ERE s iz lo), 588 S
SlbDEHEL, &F ¥ v BT OB LI

9) #AHFTR (Table 5)

HERMBE ICER S 2 Z(LAWE, B IURITICE
Hoh,

BB T, HMREFEOHEEEFE LAELI0B
L TF200 me/kpBECHERE & b IO LN, WMEHKIETE
BRFLEOMES LUAIEICL VIREL Ty,
BRE U 7o BR 9 OFRRE T ik 1 S AEPERRL D I3 R0 7Kk BE % 11
I BIAETIEEE, MTESEID LN

Faig ¢k, BEH405 £ U200 me/keBEOMTE1H
WSS, T o2flid, HERRICREONEEER
LBl Td o, _ :

BB ¢, BEFIRE O BUEOEINA 200 me/ke B
ORELFEIZERD SN, ZoFIIFARMICEISO gt
ERLiz2flos bolflTHhos. MEOHOIFLES
B EU40 mg/kgHEOMORIT T E2EBED oL
27,

TOMAT, HHEDH BV ILEBHIR S THED bR
BaroEibizonTit, Wi HARAERICEESH
HEMATHY, BEARICHELOEESZLWI LS
HIRFEIRE LI L7,

2. EHERLEEME

1) H7EREEE (Table 6)
BHEDFLAEDVL~SHDOERZERBEZRL,

RERELBLUZEREREE QICHER R ERSELD

a00 | i i
o $
- 300 | L _’/
4
'c - - |-
R
3 -
- 200 -
-
o
m L L L
100 + » I
L L | O—0 Omg/kg
®—@ Bng/kg
|_ $O—<¢  40mglkg
ol L & —¢ 200mg/kg
0 7 i4 O 7 14 20 O 4 (day)

Pre-mating period

Gestation period

Lactation period

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

Dose {mg/kg/day} v} 8 . 40 200
Mumber of animals 19 g 0 9
RBC {104/ L) 833 £ 254 844 + 343 865+ 303 850 + 344
Ht (PCV) (%) 456 £ 1.39 46.3 £ 149 ] 46.7 + 139 45.8 &= 097
Hb {g/dl) 156 + 045 160 + 0.60 16.2 = 049 15.8 = 0.36
Reticulo (%) 24+ 22 24+ 3.0 26 + 47 24 + 39
MCV {pm®} 547 + 0.93 549 + 139 541 % 144 540 + 144
MCH {pg) 18.7 £ 0.30 190 £ 052 18.7 £ 050 18.6 + 0.61
MCHC (%) 343 + 0.22 345 + 439 346 + 042 345 £ 040
Plt (10%/p 1) 993 £+ 9.29 1024 + 10.22 1065 £ 13.71 108.5 = 785
WBC (10%/u1) 103 + 272 111 + 26.8 112 4= 208 128 £ 23.2
Differential leukocyte counts (%)
Lymphacytes 76 £+ 32 82 £ 34* 84 £ 52¥F 85 & 4.2%
Neutrophils
segmented 14 + 2.8 11 + 34 0+ 46 10 £ 34
band 0+ 04 0+ 00 1+05 0+ 00
Eosinophils 1+ 07 14 14 107 1413
Basophils 0 £ 0.0 000 0% 00 0+ 00
Monocytes 9 + 39 6+ 15 4 £ 14% 4+ 1.1*%
Differential leukocyte counts (X 10%/u 1)
Lymphocytes 79+ 212 91 £ 249 94 + 252 108 + 195
Neutrophils
segmented 15 + 44 12 &+ 3.7 12 £ 65 13 + 4.8
band 0+ 04 0+ 00 ] 107 0+ 00
L Eosinophils 1+09 1+18 1+08 1+19
um Basophils 0+ 0.0 0+ 00 0L+ 00 000
F’ Monoeytes 9 X 46 7423 5 & 2.2* 6+ 23

;‘ Values are expressed as Mean £ S.D.
f{ ¥ | Significantly different from the control group value at P<0.05
d **, Significantly different from the control group value at P<0.01

iV

Table2  Blood chemical examination in male rats treated orally with thymol in the combined repeat dose and
reproductive/developmental toxicity screening test ’

i; Dose (mg/kg/day) 0 8 40 200
) Nuinber of anirnals 10 9 10 3
2 GOT(AST) (IU/1) 101 + 220 92 + 17.8 80 + 133 85 + 19.2
- GPT(AIT) (TU/2) 27 % 129 24 +43 24 * 36 22 + 26
¥-GTP (IU/D) o 0x00 0+00 0 - 00 0 %00
- AP (TU/1) 216 =+ 42.8 197 + 438 224 + 360 232 + 3.9
- Total bilirbin {mg/dt) 02 + 0.05 0.2 + 005 0.2 + 0.04 0l + 0.05
L Urea nitrogen {mg/di) 167 + 2.18 154 + 169 166 + 2.29 16.1 + 247
i Creatinine (mg/dt} 05 £ 006 05 *+ 003 0.5 + 0.06 0.5 * 007
b Glucose {mg/d?) 139 + 153 137 + 8.9 134 + 117 136 + 1.7
Total Chol. (mg/d:) 68 £ 101 70 & 151 82 + 131 70 £ 100
g Triglyceride (mg/di) 88 i+ 37.1 50 + 15.9* 74 + 269 77 72.2
v Total protein {(g/dt) 6.80 + 0.226 6.78 + 0.345 6.94 + 0393 6.88 + 0.258
; Albumin (g/d?) 360 % 0.134 3.58 + 0.109 367 = 0113 3.63 =+ 0,106
5 A/G ratio 1.13 + 0.058 112 + 0079 113 + 0070 112 + 0058
P Inorzanic phos. (tmg/di) 75 £ 048 76 £+ 053 7.7 = 043 7.2 % 023
5 Ca (mg/d) 96 -+ 0.22 96 + 0.21 9.8 & 0.29 97 + 0.27
B Na (mEq/t) 144 % 0.8 144 + 03 144 + 09 144 + 0.7
K (mEq/l) 44 + 0.16 47 + 031 46 + 054 45 + 0.20
Cl (mEq/1) 100 + 1.3 100 + 1.1 100 + 1.3 100 + 0.7

Values are expressed as Mean + 5.D,
*, Significantly different from the control group valus at P<0.05

125
392




RERSEN - EERESUHEHER

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 ] 40 200
Male
Number of animals 10 g 10 9
Body weight {g) 528 = 235 510 = 24.7 519 + 464 506 & 27.7
Absolute organ weight
Pituitary {mg} 143 + 1.36 144 + 130 4.2 + 099 14.7 = 145
Thymus (mg) 356 + 544 353 + 82.8 361 & 1084 391 £ 676
Liver (g) 1448 = 1.277 13.37 + 0817 1455 £ 2.130 14,12 £ 1455
Kidney (g) 3.24 + 0.186 307 £ 0330 3.34 £ 0437 3.20 £ 0.211
Adrenal {mg) 702 + 9.05 635 £ 11.04 64.9 + 8.16 65.7 £ 10.00
Testis (g) 354 = 0210 345 + 0,229 348 + 0.398 355 £ 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 4 0.091 1.29 + 0.129 1.27 + 0.058
Relative organ weight
Pituitary (mg%) 2.7 £ 0.28 28 + 023 28 £ 019 29 £ 026
Thymus (mg%) 67 = 9.9 63 + 162 89 £ 17.0 78 & 16.3
Liver (g%) 2.74 + 0,185 262 £ 0174 279 + 0.203 2,79 + 0.186
Kidney (g%) 0.59 + 0.032 0.60 £ 0.061 064 £ 0.058 0.64 % 0.060
Adrenal (mg%) 133 £ 207 124 + 188 126 + 2.12 130 £ 184
Testis (g%) 0.67 £ 0.052 0.68 £ 0.070 0.67 + 0.095 0.70 + 0.037
Prostate (g%) 0.13 = 0.038 0.12 = 0.028 (.13 £ 0.031 0.14 £ 0.047
Epididymis {g%) 024 £ 0.018 0.25 £ 0.022 0.25 £ 0.030 0.25 + 0.009
Female
Nurmber of animals 10 10 10 3
Body weight {(g) 313 = 122 320 += 138 324 £ 115 314 * 233
Absolute organ weight .
Pituitary {mg} 213 + 295 21.3 £ 2.80 219 £ 1.29 203 £ 3.26
Thymus (mg) 212 + 565 232 + 395 216 + 679 210 =+ 79.7
Liver (g) 13.78 % 0612 13.50 + 1.493 15.09 £ 1.021 1491 =+ 1189
Kidney (g) 1,98 % 0.163 1.98 £ 0.134 202 + 0.157 2.05 £ 0.180
Adrenal (mg) 7.7 £ 1133 719 + 919 717 + 9.04 70,1 £ 9405
Relative organ weight
Pituitary (mg%) 6.8 + (.94 6.7 = 0.80 68 * 0.31 6.5 = (.75
Thymus (mg%) 63 = 18.3 73 + 124 67 + 226 65 + 22.8
Liver{g%) 441 4 0.172 422 £ 0422 466 + 0.259 4.75 = 0.240
Kidney (g%? 0.63 + 0.034 0.62 + 0039 0.63 £+ 0.033 0.65 + 0.073
Adrenal (mg%) 229 £ 3.33 225 + 293 24.0 £ 260 223 £ 214
Values are expressed as Mean:+S.D.
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Table4  Summary of necropsy findings in rats treated orally with thymol in the combined repeat dose and
reproductive/developmental toxicity screening test
Sex Male Fermale
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 ] 10 9 1# it 10 10 9
Thymus

Small 0 4] 0 0 0 0 0] 1 1
Stomach

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

Dilatation of atrium 0 0 0 0 1 0 9 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 2
Brain

Dilatation of cerebral ventricle 0 li; 0 1 0 0 0 0 v}

#, One animal died at 43 days after commencement of treatment.
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Table5 Summary of histopathological findings in rats treated orally with thymol in the combined repeat dose and
reproductive/developmental toxicity sereening test
Sex Male Female
Fate Scheduled sacrifice Dead Scheduled sacrifice
Qrgan
Findings Dose (mg/kg/day) 0 8 40 200 200 0 3 40 200
Number of animals 10 9 10 9 I 10 10 10 9
Thymus
Involution + * * * * * Q 0 1 t
Stomach
Edema, forestomach + 0 0 4 5 0 0/28 0/5% /5% 0/5%
Erosior, forestomach + i & 0 v i) /2 /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 edema - * * * * 1 * * * *
Inflammatory cell infiltration + * * * * 1 * * * *
Liver
Congestion + ¢ * * I 1 0 * * 0
Extramedullary hematopoiesis + 0 * ¥ 0 0 [ * * 1
Hemorrhage, focal + 2 * * 0 0 ¢ * * 0
Microgranuloma + 9 * * 6 0 1 * * 0
. Kidoey
Basaphilic change, tubular epithelium + 1 * ¥ [} 0 3 * - 2
Calcification, corticomedullary junction  + 2 * * 1 0 1 * * 1
Cyst + 1 * * 0 ] 1 * * 0
Fibrosis, focal + 0 * * 0 ¢ 1 * * 1
Hyaline droplet, tubular elithelium + 2 * * i ¢ 0 ¥ * 0
Testis
Atrophy, seminiferous tubule + 1 * * ¢ 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 * * 0
Adrenal
Increase of fatty droplet, fascicular zone  + Q * * 0 Q 10 0 ¢ 1
Brain
Dilatation of cerebral ventricle + ¢ * * 1 0 0 * * 0

.+, Slight; ++, Moderate; *, Not examined.

&, Number of animals showing lesion / number of animals examined.

1, Cne 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 (%) 1000 1000 100.0 100.0
Number of pregnant females 10 10 10 10
Fertility index (%)% 100.0 100.0 100.0 0.0
Pairing days until mating 23 £ 106 27 + 1.16 3.0 £ 094 36 =+ 339
Number of estrous stages withaut mating 0.0 £ .00 0.0 = 000 0.0 £ 0.00 0.0 = 0,00

2) Mating index (%) = (Number of pairs with successful mating/number of pairs examined) > 100
b) Fertility index (%) = (Number of pregnant animals/number of pairs with successful mating) X 100
¢) Values are expressed as Mean%S5.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
Numbeyr 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 8.9
Gestation length (days) 223 + 048" 225 + 053 224 + 052 294 & 052
: Number of corpora lutea 172 + 181 175 += 1.72 183 + 226 179 £ 1.97
Number of implantation sites 159 + 1.37 16,5 = 1.96 17.2 + 257 15.6 & 4.58
Implantation index (%)® 92.9 94.4 93.9 86.9
Delivery index (%)< 94.7 0.7 935 84.9
Number of pups delivered 154 + 1.78 150 + 2.6 16.0 = 205 164 + 177
Number of live pups on day ) 153 + 1.70 14.8 = 2.10 15.8 + 1.81 16.1 £ 1.73
Live birth index (%) 90.4 08.7 99.0 98.5
! Sex ratio (male/female) 0.83(70/84) .74 (64/86) 1.05(82/78) 0.87(61/70)
{ Number of live pups on day 4 153 + L7 146 + 2.46 156 + 1.80 15.3 & 1.98
£ Viability index on day 4 (%)< 100.0 93.3 987 949
y Body weight of pups (g)
‘ onday( male 6.8 = 0.66 6,7 = 0.53 6.5 £ 0.85 6.1 + 0.56
g female 64 + 0.62 6.3 1 0.52 A1 £ 078 58 + 046
&, onday4 male 108 £ 1.05 10.7 £ 1.07 105 £ 1.06 97 + 1.29
& female 102 £ 1.06 102 + 1.06 102 * L11 93 + 116
; Body weight gain of pups (g)
:: dayOto4 male 4.1 #+ 061 4.0 £ 0,59 40 + 048 35 £ 0.79
# female 38 £ 063 39 + 0.57 41 * 053 34 = 0,78

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

3 ¢} Delivery index (%) = (Number of pups delivered/number of implantation sites) X 100

d) Livebirth index (%) = (Nurmber of live pups on day 0/ number of pups defivered) X 100

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

f} Values are expressed as Mean £8.D.
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