REHRS S - SERESUHAHB

L UHREEFEORICEBET 2 b0 Th ), FEHES
LHEEEALN LI Ede, FisModEm s
5383,4,77a-7 T FO-1H- 4 » T rix 5088 L
nWeEL LN,

Doz ks, HEMOLFEEECRT 5 E812600
mg/kgBFETHEL LN, —F, MHWEHTIIE00 me/kg
BTRREFEORI ST FLICERTA LELS
NBFREOED B & IR OERA, KU
LTt R L CHEERBORIFHRO LR
b, ARERIIBY L3247 7a-F 7 FO-1H-4
YFrOBPEROER T HEREEE, BEYTIE
600 me/ke/day, MEEMD T2200 mg/ke/dayTH Y, F
7z, kRIS A RS 14 200 me/ke/day & HET L
7.

ik

1) P.Greaves, “Histopathology of Preclinical Toxicity
Studies:Interpretation and Relevance in Drug
Safety Evazluation,” Elsevier, Amsterdam,
Netherlands, 1990, pp. 532-538.

2) wERMLS, 7 v rERBEORBAREET
- ERIC 0T, EmOFFEEREESH
HEEE, 76(1992).

3) EAmMBEX B, v F-EREeEEERRE-T
WA, R, 1988, p.24.

614

EHE T

Corres

61

REEMLE | SR

MERIAY | KEF ¥, REE—, HIER
L EHLEWI7RT

7220 duiEEALGRTT i E X AR 363 E 24 5
Tel011-885-5031 Fax 011-885-5313

pondence

Authors :Hiroyuki Yoshimura {(Study director)
Hitoshi Shigeno, Jyunichi Nagaya,
Masatoshi Furukawa

Safety Research Institute for Chemical

Compounds Co., Ltd.

363-24 Shin-ei, Kiyvota-ku, Sapporo, Hokkaido,

004, Japan

Tel +81-11-885-3031 Fax +81-11-385-5313

ot



3a4,77a-F F O EFOMH-1 T2

Table1  Body weight changes in male rats treated orally with 3a,4,7,7a-tetrahydro-1H-indene in comhbined repeat
dose and reproductive/developmental toxicity screening test

Ttem O mg/kg 67 mg/kg 200 mg/kg 600 mg/keg
No. of animals 12 12 12 12
Day 1 418.2 + 134 T 4147 £ 123 4158 £ 156 416.8 + 128
2 4225 + 154 4195 + 120 4165 *+ 158 4116 & 16.6
5 4443 + 183 439.3 + 13.7 434.3 + 182 424.8 & 12.8*
7 4550 £ 186 4519 + 16.3 4418 + 174 432.2 & 155%*
10 471.8 & 19.6 4653 + 16.6 4574 + 20.1 4480 + 18.0%
14 4964 + 24,1 4877 + 199 4742 + 257 465.9 + 21.1**
21 5194 + 205 514.0 = 20.8 493.3 :t 27.4* 4852 £ 250**
28 5534 * 317 5473 + 248 522.7 £ 34.0* 510.8 £+ 27.2%*
35 5836 * 338 5708 + 27.9 047.3 & 37.7F 533.0 + 27.5%*
42 597.1 £ 383 588.8 + 42.0 551.8 £ 45.3* 546.5 + 31.6%*
46 608.3 L 459 600.1 + 47.3 5606 = 49.1* 5566 + 33.8*
Day 1-46, gain 190.1 = 34.3 1854 * 410 144.8 + 42.8* 138.8 + 24.9*
Body weight gain® (%) 453 + 7.2 446 + 9.3 34.83 + 10.0%* 33.2 & Ha**

Values are expressed as Mean:5.D. (gram}.
a; (Body weight gain/body weight on day 1) X 100
Significantly different from § mg/kg group; *;p=0.05, **:p=0.01
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Table2  Body weight changes in female rats treated orally with 3a,4,7,7a-tetrahydro-1H-indene in combined repeat
dose and reproductive/developmental toxicity screening test -

Item 0 mg/kg 67 mg/kg 200 mg/kg _ 600 mg/kg

Before the gestation period

No. of animals 12 12 12 12
Day 1 2383+ 78 2385 + 6.2 2412 =+ 11.0 2409 £ 92
2 2416 + 117 2415 + 6.2 2412 = 11.1 2406 * 106
5 2476 £ BY 2491 & 72 2465 x 11.7 2406 3 107
7 2554 & 12,0 2529 £ 89 2484 £ 10.1 2433 + 9.8*
10 2606 = 146 2592 £ 94 2655 + 14.2 2471 + 10.8*
14 2682 = 164 265.2 + 89 2589 £ 159 2506 £+ 11.8%
Day 1-14, gain 298 £ 123 257 £ 8.7 178 + 8.9* 87 + 9.3%*
Body weight gain® (%) 125 + 49 0.8 + 38 7.3 £ 3.7 4.0 & 3.9%
During the gestation period
Wo. of animals 10 1 12 11
Day 0 2789 £ 8.7 2779 £+ 134 2679 = 11.5 2533 + 9.1%*
1 2858 = 7.7 2855 + 112 2749 + 11.8% 265.2 & 84**
‘ 3 2086 = 84 2043 + 118 284.8 + 12.5*% 2780 & 8.2%
5 3081 + 7.9 3035 £+ 130 203.1 £ 12.1% 283.0 £ 7.8%*
7 3182 + 107 3106 £ 114 3011 £ 145% 2013 & 9.2%*
10 ' 3352 + 10.6 325.8 & 14.8 3154 £ jh.2* 305.5 + 10.8*
14 3600 + 145 348.1 + 189 3385 £ 17.9% 3239 + 11.3%
17 3934 + 162 3814 £ 226 . 3719 £ 17.7¢ 3508 £ 13.5%*
20 4459 + 203 425.1 + 304 4i7.8 £ 20.2¢ 388.7 £ 21.9%
Day 0-20, gain 1670 £ 149 147.2 £ 254 1429 + 161 1355 + 21.3%
Body weight gain® (%) 59.9 + 4.8 530 + 90 56.0 £ 64 536 + 89
During the lactation period
No. of animals 10 11 12 10
Day 0 . 339.6 +£ 153 3312 = 243 3210 + 221 306.5 £ 13.7%
1 3362 £ 1238 3282 x 219 3N3L = 2.7 3110 £ 79
4 3429 £ 128 3355 + Z21.0 3303 £ 205 3233 £ 13.7(9)
Day 0-4, gain 33 + 107 44 + 54 9.3 *+ 162 19.1 £ 9.6(9)*
Body weight gain® (%) 10 + 3.2 14 + 1.7 3.1 +53 6.3 + 3.2(9)**

Values are expressed as Mean+S3.D. (gram}.

Values in parentheses are no. of animals examined.

Significantly different from 0 mg/kg group: *:p=0.05, ¥*:p=0.01
a: {Body weight gain/body weight on day 1)X 100

b: (Body weight gain/body weight on day 0) 100
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Table3 Food consumption in male rats treated orally with 3a,4,7,7a- tetrahydro 1H-indene in combmed repeat dose

and reproductive/developmental tox1c1ty screening test

liem Omg/kg 67 mg/kg 200 mg/kg 600 mg/kg
No. of animals 12 12 12 12
Day 1 288 + 41 273 & 24 269 3.1 280 & 24
2 278 + 33 273 + 2.3 238 £ 3.5% 212 & 5.9%*
5. 283 + 45 265 £ 19 24.5 36 273 & 27
7 263 + 3.5 245 + 34 22.6 & 34* 251 & 3.3
10 26.9 + 34 253 + 2.2 243 + 34 273 + 2.3
14 275 + 42 261 *+ 2.3 24.0 & 3.5¢ 273 + 33
21 : 242 + 32 229 + 23(11) 211 + 2.8 253 + 3.3
28 243 + 34 232 + 2.0 248 + 39 263 + 2.3
35 246 + 39 240 + 35 253 % 33 273 + 2.1
42 220 + 36 224 * 48 204 + 32 256 + 3.0
46 244 + 40 239 + 45 23.0 + 34 262 + 2.2

Values are expressed as Mean+S.D. (gram/day).
Values in parentheses are no. of animals examined.
Significantly different from 0 mg/kg group, *:p=0.05, **:p=0.01

Tabled  Food consumnption in female rats treated orally with 3a4,7,7a-tetrahydro-1 H-indene in combined repeat

dose and reproductive/developmental toxicity screening test

Item 0 mg/kg 67 mg/kg 200 mg/kg 600 mg/kg
Before the gestation period
No. of animals 12 12 12 1z .
Day 1 164 + 25 163 + 24 174 + 3.0 158 = 39
2 156 + 3.3 154 = 33 142 + 27 138 + 3.7
5 144 + 3.2 142 £ 2.8 133 £ 23 123 £ 3.0
7 163 + 24 143 £ 20 136 + 1.9 147 £ 23
10 173 £ 3.2 158 + 2.2 154 + 3.3 148 + 2.1
14 159 + 3.6 154 + 26 152 + 34 15.1 & 3.2
During the gestation period
No. of animals 10 11 12 11
Day | 191 + 3.2 1890 + 16 173 £ 26 16.8 + 3.3
3 204 + 3.2 182 £+ 26 184 %= 33 196 + 2.3
5 194 = 32 19.5 + 3.3 180 = 1.7 19.8 = 3.1
7 216 = 2.6- 187 = 20* 18.8 &+ 2.3* 195 = 20
10 216 + 2.1 2.2 £ 24 202 & 3.1 211 = 28
14 204 = 2.3 185 = 4.3 202 = 1.7 211 & 3.1
17 214 £ 28 207 £ 3.1 220 £ 24 230 + 3.1
20 19.0 +£ 32 17.8 + 45 198 £ 3.9 198 + 3.0
During the lactation period '
No. of animals 10 11 . 12 10
Day 1 134 + 42 12,1 £ 2.7 150 + 4.7 16.6 £ 4.0
4 315+ 74 285 + 52 320 £ 6.1 30.7 £ 55(9

Values are expressed as Mean£5.D.(gram/day).
Values in parentheses are no. of animals examined.
Significantly different from 0 mg/kg group; *:p=0.05
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Table5 Hematological findings in male rats treated orally with 3a,4,7,7a-tetrahydro-1 H-indene in combined repeat

dose and reproductive/developmental toxicity screening test

Ttem 0 mg/kg 67 mg/kg 200 mg/kg 600 mg/kg
No. of animals 12 12 12 12
RBC (x10°/ul) 9.35 £ (.266 909 + 0.246 9,10 = 0.444 8.76 = 0,337
Hemoglobin {g/di} 164 + 048 16.0 £ 0.71 159 =+ 0.63 154 + Q.58
Hematocrit (%) 524 + 085 51.1 % 1.88 514 + 2.25 49.9 + 1.41**
MCV () 56.1 + 1.59 56.2 & 1.07 56,5 + 1.35 57.1 + 1.68
MCHE (pg) 175 + 0.7 17.6 = 047 17.5 + 063 176 = (.69
MCHC (%) 313 £ 073 313 + 052 31.0 & 0.63 30.8 = 0.70
Platelet {X10%/pul} 1124 + 117.0 1075 = 914 1071 % 95.2 ill6 £ 91.1
PT (sec) 12,1 = 0.5 122 + 024 12.6 £ 0.63 12.3 + 055(11)
APTT (sec) 281 £ 224 27.1 = 244 26.2 + 351 208 £ 4.13(11)
CT {sec) 307 £ 110.9 382 x 12107 289 + 1229 351 £ 1000
WBC (X10°/ 8} 144 = 2.85 118 + 2.11 154 *+ 3.30 15.5 + 2.97
Differential leukocyte counts (%)
Lympheocytes 87 £ 42 83 & 6.3 80 £+ 52 88 52
Neutrophils ’
Band 1+405 1408 0*05 0+ 05
Segmented 12 + 3.9 15 + 6.2 9445 11 + 44
Eosinophils ) 1 =08 1408 1+10 1=+ 12
Basaphils 0 £00 0% 00 04+ 00 G =00
Monacytes 0 & 00 0+ 00 0+ 00 0 £ 0.0
Reticulocyte (%) 12 £ 26 15 + 3.9 14 £ 3.7 14 £ 36
Values are expressed as Mean+S5.D.
Values in parentheses are no, of animals examined.
Significantly different from 0 mg/kg group; **:p=0.01
{l:femtoliter, pg:picograrm.
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Table 6  Blood chemical findings in maile rats treated orally with 3a,4,7,7a-tetrahydro-1 H-indene in combined repeat
dose and reproductive/developmental toxicity screening test

Item O mg/kg 67 mg/kg 200 mg/kg 600 mg/kg
No. of animals 12 . 12 12 12

TP (g/db) 653 + 0.31 648 + 0.25 £30 + 0.36 6.59 £ 0.27
Alb (g/dl) 249 + 0.08 244 + 0.13 245 £ 014 260 + 0.4
Alb (%) 4096 £ 4.25 39.22 £ 3.97 4098 £ 433 40,79 £ 3.79
a,-glob (%) 25.33 + 2.82 2544 + 233 23.03 + 3.22 2395 + 1.24
ayglob (%) 1096 + 2.15 1143 = 2,13 12.33 = 1.67 11.85 =+ 2.28
B-glob (%} 16.73 + 1.96 18.17 + 1.92 16.75 £ 177 1741 £ 2.35
y-glob (%) 603 £ 1.91 575 + 1.33 691 + 234 6.00 + 1.90
A/G 0.612 £ 0.035 0.603 £ 0.042 0633 + 0.039 0.648 * (.039
BUN (mg/dt) 1597 = 1.50 1658 + 1.89 16.61 % 194 1694 £+ 1.94
Creatinine (mg/d!) 0.54 + (0L.07 0.54 = 0.07 (.53 & 0.07 0.51 + 0.05
Ghucose (mg/dl) 166.8 + 15.7 163.8 + 15,7 1683 = 185 1545 £ 211
PL (mg/dt) 1386 £ 235 1353 £ 27.2 1245 = 22,6 146.2 £ 17.1
TG {mg/dl) 124.3 £ 729 943 = 47,7 74.1 & 379 72.0 = 265
T-Cho {mg/dl) ) 692 + 11.3 717 £+ 154 66.7 +£ 116 778 £ 10.1
T-Bil (mg/d?}) 0.10 = 0.00 0.10 + 0.00 0.10 = 0.00 0.10 = 0.00
GOT (1U/i) 1104 + 187 1106 *+ 25.9 1179 + 224 048 + 13.7
GPT {IU/D) 269 + 56 253 + 47 243 + 36 240 + 38
ChE (1U/D) 77.2 £ 251 773 = 134 659 = 17.0 725 £ 17.0
y-GTP (IU/1) 1.05 = 0.48 1.09 + 0.43 120 % 048 1.30 £ 0.30
Ca (mg/dl) 9.66 *+ 0.62 955 = 062 9.53 + 0.63 942 + 048
P (mg/dt) 744 £ 0,58 7.80 = 0.80 7.71 £ 048 7.82 £ 0.68
Na (mEq/t) 14221 = 168 142.83 + 1.07 14254 £+ 1.39 141.83 + 1.13
K (mEq/) 4614 = 0.375 4.808 + 0.391 4,632 + 0323 4.805 + 0301
Cl {mEq/1) W47 £ 2.0 1066 £ 2.0 104.9 + 14 1043 = 1.2

Values are expressed as Mean®S.D.
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Table 7  Abselute and relative organ weights in male rats treated orally with 3a,4,7,7a-tetrahydro-1 H-indene in
combined repeat dose and reproductive/developmental toxicity screening test

Item 0 mg/kg 67 mg/kg 200 mg/kg 600 mg/kg

No. of animals 12 12 12 12

Body weight (g) 584.3 + 413 575.1 -+ 41.1 535.3 + 47.2* 5205 £ 32.4*

Absolute organ weight
Thymus {g) 0.353 £ 0.091 0.351 =+ 0.119 0,303 £ 0.071 0.314 £ 0.062
Liver {(g) 16.557 + 2.672 16.931 £+ 2.591 15.240 = 1.892 17.684 + 1.591
Kidney {right, g) 1.688 1 0.155 1.853 =+ 0.213 2013 * 0,168 2.106 + (L1771
Kidney (left, g) 1.659 £ 0.161 1.329 = 0.211 1961 + 0.141* 2063 =+ 0.194**
Testis (right, g) 1.846 + 0.101 1.794 -+ 0.133 1.782 + 0.137 1.811 = 0.156
Testis {left, g) 1.798 = 0.099 1.780 % 0.125 1.668 + 0.33] 1.978 & 0.158
Epididymis (right, g) 0.693 + 0.046 0.679 * 0.036 0.672 + 0.068 0.666 = 0.046
Epididymis (left, g) 0.670 = 0.050 0.664 + 0.038 0635 £ 0.119 0.659 + 0.061
Adr'enal gland (right, mg) 30.6 £ 4.7 311 £ 34 304 + 38 291 £ 32
Adrenal gland {left, mg) 328 £ 48 328 + 40 327 £ 43 304 + 35

Relative organ weight
Thymus {g%) 0.060 + 0.014 0.06f = 0.019 0.057 £ (.04 0.060 = 0.012
Liver (g%) 2822 + 0322 2033 £ 0292 2.840 £ 0.165 3.397 & Q.202%
Kidney (right, g%) 0.290 + 0,019 0.322 £ 0.027* 0378 + 0.027%* 0405 + 0.033*
Kidney (left, g%} 0284 + 0019 0317 £ 0.027 0.368 + 0.028** 0.398 = 0.034**
Testis {right, g%) 0.317 £ 0029 0,212 £ 0026 0.334 £ 0028 0.248 £ 0.032*
Testis (left, g%) 0.308 £ 0.032 0311 £ 0.026 0.314 £ 0.066 0.343 £ 0.034*
Epididymis (right, g%) 0.119 & 0.010 0.119 =+ 0,008 0.126 + (.013 0.128 £ 0.011
Epididymis {left, g%) 0.115 + 0012 0.117 = 0.002 0.120 = 0025 0,127 £ 0.014
Adrenal gland (right, mg%) 524 £ (.78 543 £ 0.66 573 £ 0.94 560 = 062
Adrenal gland (left, mg%) 561 + 0.76 574 £ (.85 6.15 = 1.0C 5.85 + 062

Values are expressed as Mean+S5.D,

Significantly different from 0 mg/kg group; *:p=0.05, **:p=0.01

Table 8  Absolute and relative organ weights in femaie rats treated orally with 3a,4,7,7a-tetrahydro-1H-indene in
combined repeat dose and reproductive/developmental toxicity screening test

Ttem 0mg/kg 67 mg/kg 200 me/kg 600 ma/kg

No, of animals 10 11 12 9

Body weight (g) 3429 + 128 3355 & 21.0 3303 + 205 3233 £ 137

Absolute organ weight
Thyrmus (g} 0209 £ G065 0.178 £ 0,041 0.179 = 0.058 0.164 £ 0.034
Liver {g) 14,081 £+ 1.295 14,014 + 1177 15.007 + 1.161 15,920 L 1.532%*
Kidney {right, g} 0.996 + 0.079 1.002 + 0077 1038 + 0.058 1,102 + 0.087*
Kidney (left, g) 0.8 + 6080 0.980 + 0.075 0.998 -+ 0.054 1.058 =+ 0.066%*
Ovary (right, mg) 56.0 = 9.0 54.3 + 94 55.9 £ 11.0 51.7 £ 85
Ovary (left, mg) 47.7 + 6.1 554 + 84 49.1 % 10.7 420 £ 85
Adrenal gland (right, mg) 338 + 47 342 + 54 336 & 39 30,0 £ 24
Adrenal gland (left, mg) 350 + 4.8 366 + 6.7 36,0 + 4.0 334 + 22

Relative organ weight
Thymus (g%) 0.061 £ 0018 0.053 = 0.011 0.054 = 0.016 0.051 = G010
Liver (g%) 4.110 £ 0.346 4,177 £ 0270 4557 + 0411* 4921 + 0406
Kidney (right, g%) 0.292 + 0.024 0.299 £ 0.037 0.313 £ 0.016 0.342 £ 0027
Kidney (left, g%) 0.278 £ 0.029 0.294 + 0.032 0.303 £ 0014 0,329 £ 0.021*
Ovary {right, mg%) 16.303 + 2371 16. 181 =+ 2.780 17.024 & 3.643 16041 + 2.985
Ovary (left, mg%%) 13.803 + 1.560 16.549 & 2.929 14939 + 3.43¢ 13.040 + 2.784
Adrenal gland {right, mg%} 987 +£ 139 10.22 + 1.68 10.16 + 0.82 926 + 0.86
Adrenal gland (left, mg%) 1020 £ 1.32 10.84 = 2.01 1090 £ 1.01 10.36 £ 0.79

Values are expressed as Mean+5.D.

Significantly different from 0 mg/kg group; *:p=0.05, **p=0.01
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Table 9 Histopathological findings in male rats treated orally with 3a,4,7,7a-tetrahydro-1H-indene in combined
repeat dose and reproductive/developmental toxicity screening test

Item O mg/ke 67mg/kg 200 mg/kg 600 mg/kg
No. of animals examined 12 12 12 12
Organ:Findings Grade
Liver:
Hypertrophy, hepatocyte, centrilobular + 0 0 0 g+
Fibrosis, focal + 0 0 1 0
Kidney:
Hyaline droplet, proximal tubular epithelium Total 3 12+ 12** 12%
+ 3 1 1 0
++ 0 11 il 12
Eosinophilic body, proximal tubular epithelium + 3 ] 8 g*
Cast, cellular + 0 0 1 0
Regeneration, tubular epithelium + 1 i 4 3
Heart:
Cellular infiltration, histiocyte + 0 2 I ¢
Lung: '
Accumulation, foam cell + ¢] 1 0 1
Pituitary gland:
Cyst <+ 0 0 ¢ 1
Tleum:
Diverticulum <+ 0 0 0 1
Testis:
Atrophy, tubule Total 0 1 1 ¢
+ 0 1 0 0
- ¢ 0 1 0
Epididymis:
Decrease, sperm, intraductal - 0 0 1 0
Appearance, desquamative spermatogenic cell ++ 0 0 1 0
Prostate.
Cellular infiltration, lymphacyte, intersiitial Total 1 3 5 2
+ 1 2 5 L
EES 0 1 Q0 1

Values are no. of animals with findings.

Grade: +=slight, ++=moderate, +++=gevere change and <+>=detected.

Significantly different from ( mg/| kg group; *:p=0.05, **:p=0.01,

68
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Table 10 Histopathological findings in female rats treated orally with 3a,4,7,7a-tetrahydro-1H-indene in combined
repeat dose and reproductive/developmental toxicity screening test

Item Omglkg  67mg/kg  200mg/kg 600 mg/kg
No. of animals examined 122 128 12 . 1w

Qrgan:Findings Grade
Liver:

Hypertrophy, hepatocyte, centrilobular + 0 0 0 1

. Kidney:

Regeneration, tubular epithelium + 0 0 1 0

Cast, hyaline ++ 1 0 0 0

Mineralization, cortico-medullary junction + 4] 0 0 1
Spleen:

Hematopoiesis, extramedullary, increased + 1 0 0 0
Lung:

Accumulation, foam cell + 0 0 1 0
Thymus:

Atrophy Total 1 0 1 2

+ 0 1
++ 0 0 0 1

Pituitary gland:

Cyst <4 0 0 0 1
Thyroid:

Cyst <> 0 0 0 1
Qvary:

Loss, corpus luteum <4 1 0 0 0

Cyst, corpus luteum <+> 0 0 0 1

Values are no. of animais with findings,

Grade ! +=slight, ++~=moderate, +++=severe change and <+>=detected.
a'Includes two animals that had o evidence of pregnancy.

h:Includes one animal that had no evidence of pregnancy.
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Table 11 Influence of 3a,4,7,7a-tetrahydro-1 H-indene on reproductive performances of rats in combined repeat dose
and reproductive/developmental toxicity screening test

[tem 0 mg/kg 67 mg/kg 200 mg/kg 600 mg/ke
No. of animals examined 12 12 12 12

No. of pairs mated 12 12 12 12

No. of pairs with successful copulation 12 12 12 12
Duration of mating {days, Meant5.D.) 3.1 £ 09 27+ 1.7 29+ 1.2 23+ 13
Coptlation index® (%) 1000 100.0 100.0 100.0
No. of pregnant animals 10 11 12 11
Fertility index® {%) 83.3 9.7 100.0 917

a. (No. of pairs with successful copulation/no. of pairs mated) X 100
b: (No. of pregnant animals/ro. of pairs with successful copulation ) X 100

Table 12 Influence of 3a,4,7,7a-tetrahydro-1 H-indene on developmental performances of rats in combined repeat dose
and reproductive/developmental toxicity screening test

Item 0 mg/kg 67 mg/kg 200 mg/kg 600 mg/kg
Mo. of pregnant females 10 11 12 11
No. of corpora lutea 188 + 1.8 17.8 + 2.8 183 + 2.2 159 + 1.8*
No. of implantation sites 180 =+ 1.1 16.0 £ 3.9 168 & 1.6 137 £ 43"
Implantation index* (%) 952 £+ 58 889 + 159 91.8 £ 5.6 85.5 + 244
No. of pups born 164 + 1.1 144 £ 35 153 + 16 11.§ + 4.8+
Delivery index (%) 012 £ 52 90.6 £ 9.7 91.8 & 69 83.2 £+ 215
Live pups born
No. 164 = 1.1 14.1 + 3.8 151 +£ 1.7 109 £ H4*
Live birth index¢ (%) 1000 % 0.0 972 *+ 54 984 £ 54 838.0 £ 29.7
Sex ratio (M/F) 1.23 + 092 103 £ 0.60 153 + 1.72 1.22 # 0.50(10)
Dead pups horn
No. 0.0 % 0.0 03 + 05 03 £ 09 0.9 £+ 16(10)
Gestation length {day) 2305 225 + 05 222 x 0.6 23.0 = 0.6000)*
Gestation index® (%) 100.0 100.0 100.0 90,9010
Nursing index® (%) 100.0 100.0 100.0 90.0(10)
Live pups on day 4
No. 162 % 10 139 + 36 148 % 1.7 106 + 4.4(10)**
Viability index” (%) 93.8 £ 25 989 + 24 884 £ 39 80.8 + 33.4(10)
Body weight of pups {g)
Male  Day0 6.47 + 054 6.75 = 0.85 6.33 £ (.71 6.26 = 0.66(10)
Day 4 993 + 1.03 10.66 &= 1.97 10.06 = 140 953 + 1.23(9)
Day 0-4, gain (g} 346 * (.64 392 £ 1.14 3.73 £ 0.81 346 * 0.94(9)
Body weight gain® (%) 5345 = 868 57.14 + 958 58.82 *+ 9.09 56.41 + 12.65(9)
Female Day 0 6.18 = 047 6.33 £ 0.78 58.82 + 9.09 5.78 + 0.59(9)
Dav 4 945 + 0.81 1000 £ 2.08 0.28 + 1.22 803 + 1.34(9)
Day 04, gain (g} 3.27 & 042 3.67 £ 1.31 340 + 077 3.16 £ 1.07(9)
. Body weight gain (%) 52.90 X 5,50 56.67 £ 12.93 57.63 £ 9.79 84,71 = 16.64(9)
Values are expressed as Mean+S8.D.
Values in parentheses are no. of animals examined.
Significantly different from ¢ mg/kg group; *:p=20.05, **:p=0.01
& {No. of implantation sites/no. of corpora lutea) > 100
b (No. of pups boern/no. of implantation sites) X 100
¢ {No. of live pups born/na. of pups born) X 100
d: {No. of females with live pups delivered/no. of pregnant females) X 100
& (No, of females nursing live pups/no. of females with normal delivery)x 100
1 2 (No. of live pups on day 4/no, of live pups born) X 100
g: (Body weight gain/body weight on day 00X 100
623
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Reverse Mutation Test of 3a,4,7,7a-Tetrahydro-1H-indene on Bacteria

£ )

32,4,77a-F FF L FR-1H- 14 X Frizont, ME
FHWLERERERNEEEER L.

MEELE LT, Salmonella typhimurium TALQQ,
TA1535, TA98, TA1537" % & UF Escherichia colf WP2
uvrA P OSEBRE v, SO mix HERINB L OVEIMEE
OnThd, ABREHBTHEE ED ORI Eh
b, AEERIE SO mix SISINAIRE L URMEERE b i,
78.1~250 ug/ 7 L — b OFEH (TALS35 B L OF TALS37
Tid S9 mix EFMRERE 3.91~125 pg/ 7L — b, &
INEAERIL 7.81~250 pg/ 7L — F ) TERE LA 208
F, 2HOFAHKEL D, AuisHHEOREFEO VTR
OREBIBWTY, BHEEBEOC2ENLL 2585
DHLBMRERIU - —HOBINIES Lo,
PEofERE»L, 324,777 b F L FE-1H 4 5>
i, BuiRBRII B TEREES*F L v {EH)
LHIE SN

it

(REH)
Salmonella typhimurium TA100
Salmonelia typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonella typhimurium TA9S
Salmonella typhimurium TA1537
S. typhimurium O4HHEIL1975F10H 3187 A Y
HEFE, AT AT REOBN Ames HE0 5

GE5EFIT.

E. coli WP2 uvrA #:1X19794E5 A 9 B IC & AT
RHOBRABREL,» 55552177,

BroEE 280 CUT CHERF LA bDEAY, &H
RO, EHRTEOMBEEC, 73 /BRER
&, UVELSEE, BILUMBERGR) LT XEY) VEHE
EF pKMI0I{7T7 2 3 F) DEJ/IIOWTHRA, R
PR SN TSI EEFERLL. REBICBLT, =2
— hJ x> b 70O ANo. 2{Oxoid) & At LRIGERE
CEHELAER—EE&HEL, 37CTI0RMERE
EGRELLDOEFREERE L.

(#5ME)

3a477a-7 M7 & Fu-1H-4 > 7 (CAS No. 3048-

65-5) 1X, 47= 12021 OEAEREETHS. A

WEEEIL, OFRAREEREE, oy FES DIGO2,
HIFE 99.0 wt% (il 08 wit% 7 ¥ P2 v -4 VT L -
ALY, 0lwt% P raxyyJxy, 0.1 wi%
RS TH Y, AERTHEE, B sh, B
BT, RS CEHIRTHRE L.

3a,4,7,7a- 7 VS FO-1H-4 » 5 0id, YAFLA
WAEX Y F(DMSO, 9w M5 ESK4546, FIiciss
THR) ERLTESEEORBRLHELLE, B
BRTLEHILVWL2THERL, #HLPIIRRBRIZIAW
7.

(BBt aEsnE) :
BAwiEdidBhEs L UTnEigidblTo Y ¢
Hhb.
AFZ 1 2-(2-70n)-3-(5-=FTa-2-7ZY )T ¥
UAT 3 F(RERERR)
SA L T UMb P U A RMIEE T EE)
9AA : 9-7 3.7 7 ¥ > (Sigma Chem.Co.)
20A D 2-F 12T Ty (FEMZETE)
AF2 BXUF28A 12 DMSO @B L6 D% 20T T
HERAE L, FRERELL. JAAKR DMSO T, SA i
FAWTEBREL, FRlRERICH .

(356 &£ U SO mix DHERE)
1) by TFH-—(TAHEEH)

TEHOKRERA) B L0(B) 28EEL 101 oglaT
BE LA

(A) 732 + 77— (Difco) 0.6%
B rU A 05%

B)*L-vRAFTV 0.5 mM
D- ¥ 0.5 mM

*WP2 uvrA FHIZWE, 05 mML-FY T b7 7 ks
WER.

2) SR
B, SRR TERMORDERES v,
B, Bl 0MEIETROEBNI THS,

i A A Ry N & (&L 02¢g
eENg SV < ik , 2g
D YEERFEZH N T A 10g
VY E—TF e A 1.92 g
KEE{EF R 1) A 0.66 g
I — 2 g
/37 b7 & —(Difco) I5g
625
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FOmm O r—L1HLI0m 2R LTEDT
Ha5.

3) 59 mix
Il TFREOEG &t
St 0.1 m!
Bikvriairda 8 umol
N I R A 33 pmol
Fha—R-6-1 EE 5 pmol
NADH 4 pmol
NADPH 4 pmol

F R0y A R (pH 74) 100 pmol
- 7E%G Sprague-Dawley £fEF v b& 7 /30
Ky —(PB)BLUS 6 /7T RV (BE)®

RS THRERFELTHEELASOEH0 .

(FE& )

FldrFax—arygEcty, 59 mix R
E& B X UF 59 mix WINAER %47 - /2.

AREE T, WERMERANE 0l ml, Y CEEEE
0.5 mi(59 mix FMEEKIZ BV TIE S¢ mix 0.5 mi), &
TEHM 0.1 ml 2REL, IWTTAHHEEEL ) &E
Lizdbt, by 77 F—2mizMACTRML, &k
WS B L CRElD . F4:, WHEREE L TiER Y
B OMh ) IEREE, FLREEOBRYYEYE
BEREFAV:. SREFES L OBETEBEOLHE X
UHE & Table PSR Lz, SRR X OB BB,
Rk oER LR e HE s L, BEBE37CT
48EERRIT, A U-FERavo—-FrEE LA, E
HOFBEII OV, WIRMND D WIZEEEMNET T,
EXREMOBROIRE, SHETL A, B iR
FESRBECB VT, BB L UEESEE TR
O, FHEIZ WIS oL L. 74, A
BT, MHEFELELUEHEIC0E, 3282 H
W, FRENEOPHE S FERELROL, AEERE
RE1IE, REBER—BEICODWT2HEERL, #
ROBHBOBRTITo 2.

(g g i)
BAwholloEEo )b, [HUELOBRER® 59
mix ERINS 5w 59 mix HmINEECBWT, HE%D

B4 5T A2ERLEBYAEE s —HoTHE

B, BEFBOFRIERT2EN L, 2o,
FOEIMCERED 5 WIS EEESES S L BE
12, MBS EEARBRIIBOWCERESEHT A
(i) LHIET A E L Lz, 7=7L, 2AORKBRO
— B COAER T O = — 5o FHENE I B EO 2%
BlEE 2 BAEIBEO LN BT, FOEEE
B{EXIOLTCHY, #EaD-HoMMcBER
A0 LR VISSEREL T2 L & L,

626
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RBRBLUEE

(AERERR)

33,4, 77a-F P FO-1H- A1 7 »il20nThH)~
5000 pg/ 7L — b OERTRIEZHIE LT, #ts
LA £OFER, 59 mix MR T 150 pg/ 7L
— FELEC, S9 mix i$INERERT I TA1535 & TAI1537
BT 160 pg/ 7L — FRLET, ZOMOBERICE
W 500 pg/ 7L — FRLETHREESFED LA,

LT, RERBRICBUAEEHERE, SO mix &
WINEEER X UNEMEREE X b 250 pg/ 71— + (TALQ0,
TA98 3 & U WP2 uvrA @ 59 mix ISR L 500 pg/ 7
L—Fr)YE LA LAL, TAIS35 & TAI537 @ SO mix
BERMERRBRIIBVWTE, FERITHERO 2WREN
ARBILELR o0, XEBOBRSHET 125
pe/ Th—MITFAR E LD, REBErRVEL, +0
EReRRBEIOERL LI,

(B

SO mix ERNEERE JURMEERT, L EEN
REARIESWTAL L TERESFELT2HNE
KBRS EM LA (Table 1, 2). FOERE, WTFhoBeE
BT h, ARAEEO2ENLELL4ERaT
—HoBindEsehidoi, MEOERICH-TE,
3a,4,7,7a-F P FU-1H-4 »Fid, Avwi-RB3
CBCTERERTAE L2V () LHELL.

ik
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HRERHR
Table 1. Mutagenicity of 3a,4,7,7a-tetrahydro-1H-indene in reverse mutation test (I} on bacteria
With{+)or |Test substance Number of revertants (number of colonies/plate, mean + §.D.)
without {-) dose Base-pair substitution {ype Frameshift type
59 mix - (ug/plate) TALO0 ‘TA1535 WP2 uvrA TA9 TA1537
0 110 107 95 17 5 9 15 20 18 13 13 19 13 8 9
(104 7.9) (10t 61) { 18+ 2.5) {17+ 32) ( 10 26
39 ND 11 12 9 ND ND 6 7 6
( 11+ 1.5) { 6+ 086)
7.81 93 83 83 7T 16 12 23 20 18 g 4 20 10 14 6
{ 86+ 5.8) ( 12+ 45) ( 21£ 2.1) ( 14x 55) ( 10+ 4.0)
156 129 110 125 3 7 24 22 27 22 16 16 7 6 7
(121::10,0) { 8+ L) { 24+ 2.5) ( 18+ 3.8) { 7t 0.6)
S9 mix 31.3 113 127 114 10 12 4 24 15 15 i4 19 15 9 7 9
{118+ 7.8) ( 9t 42) ( 18+ 5.2} { 16t 26) ( 8t 1.2)
() 62.5 114 117 103 w0 7 12 28 15 17 8 16 11 10 12¢ 0%
(111 7.4) (10t 25) ( 20+ 7.0) ( 124 4.0) ( 11x 1.2)
125 g2*  g4* 92* 3* e 0 7 22¢ 12* 6 7t 13* 3* 5t 2¢
{ 86t 5.3) { 3+ 3.0 ( 14k 7.6) { 9% 3.8) { 3 1.5)
250 2¢ T 4 1 7 7 4% QF  3*
( 4+ 2.5) ( 8+ 23) ( 2 21)
0 145 121 138 9 7 18 27 9 21 26 26 19 11 9 10
{135%12.3) ( 11+ 59) ( 19+ 9.2) { 24% 40) ( 10+ 1.0)
7.81 ND 11 10 13 ND ND 6 11 4
( 11x L5) { 7+ 36)
156 1i6 116 119 9 12 12 34 25 30 23 24 21 7 7 6
(115+ 4.6) (11 L7 ( 30+ 4.5) { 224+ 1.7) ( 7 06)
313 123 126 97 11 5 12 23 32 15 26 14 20 5 6 10
(115+15.9) {13 2.1) { 23+ 8.5) ( 20+ 6.0} ( 7+ 26)
59 mix 62.5 9% 119 118 12 15 5 20 20 21 27 29 14 10 15 0
(112£11.3} ( 11+ 5.1} { 20+ G.6) ( 23+ 8.1) { 12+ 29)
(+} 125 120 124 99 14* 7 o12% 189 27 24 2 19 21 10 5 7
(114x13.4) ( 11% 38) (23t 4.0 { 21% 1.5 ( 7= 25)
250 g3*  g6* 110% 10* 4* 6% 22* 13* 25% 15% 13* 10* g* g+ 3%
(100x 8.1) ( 7+ 3.1 { 20+ 6.2) { 13k 2.5) ( 7+ 32}
500 22%  19%  14* 18% 13* 9* o 3* 5
{ 18+ 4.0) ( 13+ 4.5) { 3£ 25)
Positive Chemical AF2 SA AF2 AF2 QAA
control'  [Dose (ug/piate) 0.01 05 0.01 0.1 80
S9 mix(-) Number of 775 794 860 | 235. 321 352 [ 314 275 280 | 724 638 737 | 834 976 1205
colonies/plate (810::44.6) (303::60.6) {(293419.7) (7001+53.8) (1022+165.3)
Positive Chemical 20A 2AA 2AA ZAA Z2AA
control  Dose(ug/plate) 1 2 10 0.5 2
S8mix{+) { Number of 632 0 739 | 301 360 326 { 6B0 665 634 | 282 318 334 | 315 338 356
colonies/plate {704+62.1) (309+14.7) (660£23.5) (31126.6) {336:+20.6)

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

Purity was 99.0 wit% and 0.8 wt% butadiene-iscorene-piperytene and 0.1 wt% dicyclopentadiene were contained as impurities.

ND:Not done
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3a4,7,7a-7 FZEFO-1H- 127~

Table2. Mutagenicity of 3a,4,7,7a-tetrahydro-1 H-indene in reverse mutation test (IT)on bacteria

With (+) or { Test substance Number of revertants{number of colonies/plate, mean + 5.D.)
without (-} dose Base-pair substitution type Frameshift type
S9 mix {ug/plate} TAL00 TAIl535 WP2 avrA TA98 TALB37
0 117 108 101 11 16 14 28 19 24 15 21 14 11 6 13
(109+ 8.0) ( 12+ 2.1) { 24+ 4.5) ( 18+ 3.6) ( 13+ 2.5)
3491 ND 12 11 11 ND ND 13 13 1
{ 11 0.8) { 12+ 1.2)
781 97 106 106 10 5 11 25 21 33 16 14 22 6 18 21
(1031 5.2) ( 9+ 3.2) ( 26 6.1) { 17+ 4.2) { 15+ 7.9}
15.6 99 108 106 18 11 14 17 17 16 19 16 17 13 5 10
{104+ 47| . { 14+ 3.5) ( 17+ 06) {17+ 1.5) { 9+ 4.0)
S9 mix 313 107 97 96 6 11 1) 21 26 22 11 20 14 12 14 6
(100+ 6.1) ( 9+ 26) ( 23+ 286) ( 15% 4.6) { 11+ 4.2)
) 625 105 108 93 § 10 ] 19 20 28 13 18 25 8§ 10 12
(102+ 7.9) ( 8+ 200 (19t 9.0) ( 19+ 6.0) {10+ 2.00
125 89* 66* 89° 4% 3¢ 4*) 24* 16* 20 9 g g 11* 7¥  2¢
( 81+13.3) ( 4+ 0.6) ( 20+ 4.0) ( 9+ 0.6) ( 7+ 4.5)
250 1* 22* 60¥ 17 13*  28* 6* 100 1*
{ 28+29.9) (19 7.8) ( 6% 4.5)
0 112 106 107 12 6 8 25 23 40 30 31 22 22 8 6
(1084 3.2) { 9+ 3.1 ( 29+ 93) ( 28+ 49) ( 12+ 87)
7.81 ND 8 11 g ND ND 9 14 4
( 9+ 1.5 . ( 9+ 50)
156 93 114 103 7 17 i 25 23 17 6 21 19 6 13 9
(103£10.5) ( 11+ 5.1) { 22+ 4.2) ( 19+ 2.5) ( 94 3.5)
313 107 122 112 11 16 15 22 25 26 22 25 32 16 6 8
(114% 7.6 { 14+ 2.6) ( 24+ 2,1) ( 26+ 5.1) ( 10+ 53)
50 mix 62.5 114 122 128 7 10 1¢ 32 23 19 2 27 29 11 12 10
121+ 7.0) { 9+ 1.7) ( 25+ 6.7) ( 27+ 0.6) ( 1+ 1.0Y
(+) 125 9% 105 111 7 W0 13 32 32 20 3 12 22 13 6 5
(105% 6.0) {10+ 3.00 ( 28+ 6.9) ( 22+ 9.5) ( 8t 44)
250 81* 58% 86* ¥ 2% 4% 17 28% 20* o 11* 12* 2 2 7
( 75£14.9) ( 2= 1.9 ( 21+ 4.00 ( 11+ 1.5) ( 4+ 2.9)
500 38* 8 0¥ 16 19 12* 2 2% 2%
( 19+16.8) ( 16t 3.5) ( 2+ 00)
Positive Chemical AFZ S5A AF2 AF2 9AA
control  |Dose (ug/plate) 0.01 0.5 0.01 0.1 80
S9 mix(-} | Number of 563 575 567 | 380 384 351 | 303 312 331 | 531 522 545 {1349 1188 1396
colonies/plate {568% 6.,1) (372£18.0) {315+ 14.3} {533£11.6) {12984-95.0)
Positive | Chemical 20A 284 204 2AA 28A
control  [Dose{(ug/plate) 1 2 10 0.5 2
39 mix{+) | Number of 512 607 650 | 274 271 345 | 485 499 470 | 308 348 287 | 227 282 311
colonies/plate (590=70.6) (297+41.9) (485+14.5) (314%31.0) (277+44.0)

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

Purity was 99.0 wt% and 0.8 wi% butadiene-isoprene-piperviene and 0.1 wt% dicyclopentadiene were coatained as impurities.
ND:Not done !
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3a4,77a-7 P 7 € FE-UHA 272D
FrA ==X NLARY BB TRV S REBERTE R

In Vitro Chromosomal Aberration Test of
3a,4,7,7a-Tetrahydro-1H-indene on Cultured Chinese Hamster Cells

£33

3a4,77a-F b S FO-1H-4 » Fr OERMRICE
ITTHRARFNEECLODNT, Frf=2—X - NAZR
¥ — MM (CHL/TU) & M OB EREHERE X
L 7.

RIS (24 B0 ) b5 & UMERER IR (6RF R ) X BV
T, 0.5% D EOGEEEERLARIBVIEE(MI
max) 1%, EHALIE(24 B ) Tl 0.050 mg/mi, FERFRH
LI (6RER) 0 SO mix IEFETB LSO mix FET T
iZEFnFh 0.050 mg/mi BLU QI mg/ml THo 7.
ERFITOMMMBAEE, MI max 0250 % &im0E
WmEE L, A2 TOHBERTE LA, 4B, 48FFHEER
LB RER G, 4RpELEREE L LBECERE L.
HEHAF T, S9 mix JEHTET C24E5M B L UF48FFEM
MRS, R ETIE SO mix FET B L UFERE
£ T COoRME (8mi o HiEmfE) #, ERE/EHL,
MEETLHI L Y ROGEREFTEHLRFT L. 1
EHIrP a2 REISE R, HERB L 48 ERERE
M TE 0.050 mg/mi, EIERAIO S9 mix JFEET
B XU 89 mix FET TRANEN 0,050 mg/mi 35 & U
0.10 mg/ml DEETHoIZI Ehb, TALOEEY
PR LUBERTHEda L L,

CHL/IU fAfg % 24 s b £ 48R E R M L 72w
THORBRIERIZBWTH RAKDOERER B LU
BB OSBEEED S Nhd o/, HBEAE T,
SO mix FEFEAET BT, WTFRORBEIBVTY
REEREEFRINE Do, EEMEDRICDVTE,
EERER(0.050 mg/mi) T, HiRRFENO-OEEOME
BrBRCEL o105, WINORBETLERS
Lotz S9 mix FIET T, BB (0.10 mg/ml) 2
BT, REEOEERE (gap L) PFEILHERES
7 (14.5%;. F7:, BHEE(0.10 mg/mi) BT, M
lREROLODBEEOABETBEETE b oo, v
NLOMHEET L B EHROFEIZEO O Eh o7,

PEDO#HRL Y, RRBRESHET T 3247727 I &
FO-1H-1 77, RedRE2ERT5 (BE) &
e A DA

T7iE

1. AL #ul
Vg —F - Jv—224r 7 (JCRB) » 5 AE(1988 452
R, A e, e Litdr1=2-X

76

NAR Y —Wdee CHL/IU #ifa %, MREEMET 10448
PITRERIZ V7,

2. EEHOHAR

Rgioik, £RIBMmiE (FCS: Cansera International)
% 10% L 724 — 7 0 MEM (H ABLE (8) 553k %
Fwvviz, .

3. HEEM ‘

3a,4,77a-7 P T FE-IH- 1 » 7 id, BELLT
Wwle, FLTTAFvIERRERTAI LD, &
BICEN T ABRERET T AT(25 cm?, BAREIL) 2 H
vz, 2X 10 @o CHL/TU Mife %, B Sml T AN
27T AOICHEE, 37TO CO 4 ¥ Fai—%—(5%
CO,) MK LA, EHtIECid, /i3 BIcH
EMEFINA, 4BEB L C4SERABLL. T2,
EREAE T, MRBEIEEIC SO mix FETB L
UFETFIE T CORRMAME L, MERTERFEELNERT
SO 18HFMEE L7,

4. HREBHE

32,4,7,7a-7 P L FO-1H-4 7 (B&% (THI,
CAS No.:3048-65-5, © v %5 :D1G02, AFAM{LFE
6R) &, EEBEWEMAT, AiZx L TH 50.0 mg/mi &
i, DMSO Tid 1M AL 1.5 M i, 7 Tk 50
mg/m! LT CHEREL, BE-80TC, #216037TC, EXR
I 4 mmHg T, 5F Gy, OF8120.21, M 99.0
Wt (A LTry Sy -4 v T Ly-Ex) Ly
08 wi%, Yooy oy 01 wi%, FHS 0.1
wth 2 ETG)OWETHE.

WEEEAL, BEORYRVEFCBCTREE
ThHB,

5. #EMEOHRHE :
HEBEHEOREE, FHADO LT, R

-DMSO (fnJeafse T3 68) £ Avi/iz, BREZEEICER

LURWETHARL, DWW TR & HFE CIERFRLTH
EOEEOEBRY L P L EE L. HERY BRI
, I NToHBRICBVWTEERD 1%/ v)ilks &
AMA 7. B BBREORTICOWT, MEREETD
oz,

6. MFLETEIIAIRERIC L S MIBBREORE
FEEARFTHBRICHCEBYWHOLBERE T RET
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