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1. Material and method

Purity 1100 %
Test species/strain : Rat/Crl:CD(SD)
Test method : OECD Test Guideline 422

Route : Oral (gavage)

Dosages 10, 0.5, 2.5, 12.5 mg/kg

Dosages for recovery 10, 12.5 mg/kg

Number of animals/group : Males, 12 (5 for recovery) ; females, 12; satellite females, 5

Vehicle : Olive oil

Administration period : Males, 42 days

Females, from 14 days before mating to day 4 of lactation
Females (satellite), 42 days

Recovery period : Males, 14 days
Females (satellite), 14 days
Terminal killing : Males, day 43 of treatment and 15 of recovery

Females, day 5 of lactation
Females (satellite), day 15 of recovery
Offspring, 4 days after birth

GLP *Yes



2. Results
Repeated dose toxicity

No changes were observed in clinical observations, reflex/reaction, grip strength,
locomotor activity, body weight, food consumption, urinalysis and hematology.

The plasma level of triglyceride in the males given 0.5 mg/kg and above was decreased,
and the levels of albumin, A/G ratio and ALP in the males given 12.5 mg/kg were increased.
In the females, the levels of triglyceride and phospholipid were decreased in the 0.5 mg/kg and
above group, and that of AST was increased in the 12.5 mg/kg group. These changes were not
observed in the recovery groups of either sex, while a decreased plasma level of total
cholesterol was noted in the satellite females given 12.5 mg/kg.

Both absolute and relative liver weights, and relative kidney weight were increased in
the males given 12.5 mg/kg. Theses changes disappeared at the end of the recovery period. No
compound-related findings were histopathologically recognized in any dosed group of either
sex.

Reproductive and developmental toxicity

No effect of the compound was observed on the reproductive performances, such as the
estrous cycle, copulation, fertility, delivery and lactation. No effect of the compound was
observed on the implantation, the number of pups, sex ratio of pups, viability of the pups
during 4 days of lactation and weights of the pups. No external abnormalities or macroscopic
findings were detected in any pup.

3. Evaluation
No observed effect level NOEL)

For the repeated dose toxicity, the endpoint for deciding NOEL in males was
decreased plasma level of triglyceride in the males given 0.5 mg/kg and above and that in
females was decreased triglyceride and phospholipid in the females given 0.5 mg/kg and above.
For the reproductive/developmental toxicity, there was no effect in both sexes and the
offspring in the 12.5 mg/kg-dosed group.

It was concluded that the NOEL for the repeated dose toxicity of
2-(2 H-benzotriazol-2-y1)-4-(tert-butyl)-6-(secbutyl)phenol was below 0.5 mg/kg/day for males
and females, and that the NOEL for the reproductive/developmental toxicity was 12.5
mg/kg/day for males, females and offspring.

No observed adverse effect level NOAEL)

For the repeated dose toxicity, no adverse effect was observed in both sexes given 12.5
mg/kg. For the reproductive/developmental toxicity, there was no adverse effect in both sexes
and offspring in the 12.5 mg/kg-dosed group.

It was concluded that the NOAEL for the repeated dose toxicity of
2-(2 H-benzotriazol-2-yl) -4-(tert-butyl)-6-(secbutyl)phenol was 12.5 mg/kg/day for males and
females, and that the NOAEL for the reproductive/developmental toxicity was 12.5 mg/kg/day
for males, females and offspring.
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Figure 1 Body weight changes of male rats treated orally with
2-(2 H-benzotriazol-2-yl)-4-(tert-butyl)-6-(sec-butyl)phenol in the combined
repeated dose and reproductive/developmental toxicity screening test
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Figure 3 Body weight changes of satellite female rats treated orally with

2-(2 H-benzotriazol-2-yl)-4-(tert-butyl)-6-(sec-butyl)phenol in the combined
repeated dose and reproductive/developmental toxicity screening test
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Figure 4 Food consumption changes of male rats treated orally with

2-(2 H-benzotriazol-2-yl)-4-(tert -butyl)-6-(sec-butyl)phenol in the combined repeated dose
and reproductive/developmental toxicity screening test
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Figure 5 Food consumption changes of female rats treated orally with
2-(2 H-benzotriazol-2-yl)-4-(tert-butyl)-6-(sec-butyl)phenol in the combined repeated dose

and reproductive/developmental toxicity screening test
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Figure 6 Food consumption changes of satellite female rats treated orally with
2-(2H-benzotriazol-2-yl)-4-(tert-butyl)-6-(sec-butyl)phenol in the combined repeated dose
and reproductive/developmental toxicity screening test
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Table 1 Grip strength of rats treated orally with 2-(2 H-benzotriazol-2-y1)-4-(tert-butyl)-6-(sec-butyl)phenol
in the combined repeated dose and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 0.5 2.5 12.5
Male
No. of animals examined 12 12 12 12
Forelimb grip strength (g) 425 + 86 410 + 109 456 = 119 436 £ 76
Hindlimb grip strength (g) 141 + 33 136 + 31 143 + 29 144 + 28
Female
No. of animals examined 5 5 5 5
Forelimb grip strength (g) 291 + 96 325 + 23 253 + 130 373 £ 52
Hindlimb grip strength (g) 107 £ 12 146 + 24 111 + 24 137 + 43

Data represent mean + S.D.
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Table 2 Locomotor activity of rats treated orally with 2-(2 H-benzotriazol-2-yl)-4-(tert-butyl)-6-(sec-butyl)phenol
in the combined repeated dose and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 0.5 2.5 12.5
Male
No. of animals examined 12 12 12 12
Interval count (min)
0— 10 2582 + 992 2445 * 601 2746 = 790 2201 * 788
10 — 20 1557 * 892 1521 =+ 908 1950 =+ 1309 987 + 679
20 — 30 1159 *+ 915 1083 =+ 794 963 + 788 962 =+ 503
30 — 40 595 + 515 1052 * 615 727 + 1027 770 =+ 844
40 — 50 640 * 596 826 + 651 519 + 834 390 =+ 448
50 — 60 586 + 735 1131 * 922 484 + 952 434 + 399
Total count (60 min) 7117 + 2877 8058 + 2745 7389 + 4121 5744 + 2416
Female
No. of animals examined 5 5 5 5

Interval count (min)

0—10 2194 + 257 1035 + 403 1318 + 1268 2044 + 913
10 — 20 963 + 838 132 + 183 614 + 772 326 + 203
20 — 30 499 + 656 164 + 225 276 + 534 294 =+ 566
30 — 40 786 + 1145 7+4 549 + 757 571 + 761
40 — 50 997 + 1017 22 + 24 421 =+ 540 178 + 247
50 — 60 604 + 1136 146 + 140 457 * 519 449 + 761

Total count (60 min) 6043 + 2037 1506 + 442 3635 + 3193 3863 + 2411

Data represent mean + S.D.
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Table 3 Urinalysis of rats treated orally with 2-(2 H-benzotriazol-2-yl)-4-(tert -butyl)-6-(sec-butyl)phenol
in the combined repeated dose and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 0.5 2.5 12.5
Male
No. of animals examined 12 12 12 12
pH 7.0 0 0 0
7.5 0 0 0 0
8.0 2 1 2 0
8.5 10 11 10 11
Protein — 0 0 0 0
+ 3 2 2 1
+ 2 1 5 5
2+ 6 7 5 6
3+ 1 2 0 0
Glucose — 12 12 12 12
Ketone body — 7 3 7 7
+ 2 2 2 3
+ 1 4 2 2
2+ 1 3 1 0
3+ 1 0 0 0
Bilirubin — 12 12 12 12
Occult blood - 12 12 12 12
Urobilinogen + 12 12 12 12
Satellite female
No. of animals examined 5 - - 5
pH 7.5 1 - - 0
8.0 1
8.5 4
Protein — 0 - - 0
+ 2 3
+ 3 2
Glucose — 5 5
Ketone body — 5 - - 4
+ 0
Bilirubin — 5 - - 5
Occult blood - 5 - - 5
Urobilinogen + 5 5

Grade; —: negative, =*:trace, +:slight, 2+: moderate, 3+: marked.
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Table 4 Hematology of rats treated orally with 2-(2 H-benzotriazol-2-yl)-4-(tert -butyl)-6-(sec-butyl)phenol
in the combined repeated dose and reproductive/developmental toxicity screening test

At the end of administration period At the end of recovery period
Dose (mg/kg) 0 0.5 2.5 12.5 0 12.5
Male
No. of animals examined 7 12 12 7 5 5
RBC (x10%uL) 8.83 = 0.33 8.69 * 0.38 8.68 + 0.30 8.49 * 0.40 8.56 * 0.28 8.34 = 0.14
Hemoglobin (g/dL) 15.8 = 0.5 157 £ 0.5 15.8 + 0.6 15.1 = 0.6 16.0 £ 0.7 15.8 + 0.3
Hematocrit (%) 446 + 1.9 442 + 1.5 44.0 + 1.8 428 + 1.5 431+ 1.6 42.4 + 0.9
MCYV (fL) 50.5 + 0.9 50.9 + 1.7 50.7 = 1.5 50.5 + 1.4 50.4 + 1.1 50.9 + 1.8
MCH (pg) 17.9 £ 0.3 18.1 £ 0.5 18.2 = 0.6 17.8 £ 0.4 18.7 £ 0.4 18.9 £ 0.7
MCHC (g/dL) 35.4 + 0.6 35.6 + 0.3 35.8 = 0.4 35.2 + 0.4 37.1 +0.5 37.2 +0.4
Platelet (x10%/uL) 1071 + 77 1053 + 107 1064 + 158 1053 + 132 1057 + 111 1108 + 144
Reticulocyte (%) 1.9 + 0.4 2.0 0.2 1.9 + 0.2 1.9 +0.3 1.9 +0.3 2.0 0.2
PT (sec) 15.0 + 3.6 144 + 1.6 15.2 = 2.1 18.0 + 2.7 13.0 £ 1.0 18.0 £ 5.7
APTT (sec) 24.6 = 3.1 22.8 + 2.1 25.0 + 4.0 27.0 = 1.8 22.5 + 4.0 23.8 =26
WBC (x10%uL) 13.33 £ 5.86 1241 £2.32 1315+ 2.85 12,57 +4.11 10.52 £ 2.29  10.01 +3.13
Differential WBC (%)
Neutrophil, band 0+1 0+0 0+0 0*+1 0+0 1£1
Neutrophil, segment 14 +5 16 =6 18 £5 16 =6 14 =2 15 =4
Eosinophil 1+1 1+1 1+1 2 +1 2 +1 1+1
Basophil 0+0 0+0 0+0 0+0 0+0 0+0
Monocyte 3+1 3+1 3+1 3+1 3+1 2 +2
Lymphocyte 82 + 6 80 + 7 79 + 5 79 + 6 81 + 4 81 + 4
Others 0+0 0+0 0+0 0+0 0+0 0+0
Pregnant female Satellite female
No. of animals examined 10 12 11 11 5 5
RBC (x10%uL) 6.72 = 0.39 7.04 * 0.46 6.90 + 0.47 6.84 = 0.33 7.99 =+ 0.40 8.10 * 0.22
Hemoglobin (g/dL) 13.0 = 0.5 13.3 + 0.7 13.3 + 0.7 13.1 = 0.6 15.8 + 0.6 16.1 = 0.4
Hematocrit (%) 36.4 + 1.7 371+ 1.6 37.1 + 1.8 36.7+ 1.5 415 + 1.4 41.7 £ 0.8
MCYV (fL) 54.3 + 3.2 52.8 + 2.7 539 + 2.5 537+ 1.5 52.0 £ 1.9 51.5 + 0.8
MCH (pg) 19.4 + 1.0 18.9 + 0.7 19.2 + 0.7 19.1 + 0.6 19.8 + 0.6 19.9 + 0.3
MCHC (g/dL) 35.8 + 0.4 35.9 + 0.8 35.7 = 0.6 35.7 + 0.5 38.0 + 0.8 38.5 + 0.4
Platelet (x10%/uL) 1371 + 153 1293 + 194 1476 + 250 1318 + 142 1109 + 98 1023 + 51
Reticulocyte (%) 6.8 +1.7 59 + 2.2 6.8 + 2.2 7.0 + 1.4 1.7 + 0.2 1.7 + 0.1
PT (sec) 12.2 £ 0.5 12.5 £ 0.6 12.1 £ 0.5 12.4 £ 0.3 11.4 +£ 0.7 11.6 £ 0.4
APTT (sec) 179 £ 1.6 17.8 £ 2.0 17.3 £ 2.4 17.9 £ 1.7 16.4 £ 0.8 16.2 £ 1.2
WBC (x10%uL) 11.49 + 436 12.00 £3.12 11.46 + 260 13.08 *+ 2.64 5.22 + 1.34 6.26 = 0.99
Differential WBC (%)
Neutrophil, band 1+1 1+1 2+1 1t£2 0*+0 1£1
Neutrophil, segment 25 + 13 30 =7 34 + 6 32 +8 15+ 6 12+5
Eosinophil 0+1 1+1 1=+1 1+1 2+1 2+1
Basophil 0+0 0+0 0+0 0+0 0+0 0+0
Monocyte 3+1 5+ 2 4 + 2 3 =2 3+1 31
Lymphocyte 69 *+ 13 64 + 7 60 + 5 63 +8 79 + 17 82 + 6
Others 0+1 0+0 0+0 0+0 1+ 1+1

Data represent mean + S.D.
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Table 5 Biochemistry of rats treated orally with 2-(2 H-benzotriazol-2-yl)-4-(tert -butyl)-6-(sec-butyl)phenol
in the combined repeated dose and reproductive/developmental toxicity screening test

At the end of administration period At the end of recovery period

Dose (mg/kg) 0 0.5 2.5 12.5 0 12.5

Male
No. of animals examined 7 12 12 7 5 5
Total protein (g/dL) 6.2 0.1 6.2 0.3 6.2 £ 0.4 6.0 £ 0.4 6.1 0.2 6.3 0.2
Albumin (g/dL) 35 +0.1 3.5 +0.2 3.6+ 0.1 39 +03* 3.4 +0.1 35 +0.2
AJG: ratio 1.3 £ 0.1 1.3 +£0.2 1.5 = 0.2 1.8 £ 0.3 ** 1.3 0.2 1.3 £ 0.1
Total bilirubin (mg/dl)  0.12 *+ 0.01 0.13 + 0.01 0.12 + 0.01 0.11 * 0.01 0.12 + 0.01 0.10 + 0.01 **
Glucose (mg/dL) 177 + 15 175 + 15 173 + 16 167 *+ 10 176 + 18 189 + 16
Total cholesterol (mg/dl) 54 £ 3 52 +8 52 + 10 48 + 12 59 + 12 68 £ 14
Triglyceride (mg/dL) 62 + 26 41 £18* 38 = 11* 35 £19* 46 + 34 46 £ 15
Phospholipid (mg/dL) 95 + 5 88 + 12 86 = 12 88 £ 19 94 + 17 104 + 19
AST (IU/L) 64 +8 63 + 10 68 + 11 65 +t9 62 t5 66 + 21
ALT (IU/L) 30 4 28 £ 5 33 + 11 31 +4 26 = 4 29 + 8
LDH (IU/L) 135 + 37 151 + 56 199 + 81 150 *+ 57 112 + 27 137 + 40
ALP (IU/L) 266 + 67 278 + 53 267 + 63 450 + 117 ** 184 + 35 207 + 33
y-GTP (TU/L) 1+0 1+1 1+0 1+0 1+0 1+0
CK (IU/L) 94 + 19 99 + 20 138 + 134 78 + 15 82 + 18 80 £ 9
BUN (mg/dL) 12.7 + 1.8 11.1 + 1.3 12.7 + 1.8 13.0 = 1.6 145 + 1.3 13.8 + 1.4
Creatinine (mg/dL) 0.5 +0.1 0.5 + 0.0 0.5+ 0.1 0.5 + 0.0 0.6 + 0.0 0.6 + 0.0
Na (mEq/L) 144 + 1 144 + 2 144 + 2 144 + 1 143 + 1 143 + 1
K (mEq/L) 3.9 +0.2 3.7 +0.2 3.7 +0.2 41 +0.2 3.7 +0.3 3.5 +0.2
Cl (mEq/L) 106 + 1 106 + 2 106 + 2 106 + 1 105 + 2 105 + 2
Ca (mg/dL) 10.1 £ 0.2 10.1 £ 0.3 10.1 + 04 10.0 £ 0.3 9.9 +0.3 9.9 +0.2
IP (mg/dL) 6.1 +0.7 6.5 +0.5 6.6 = 0.5 6.4 +0.7 5.5 +0.7 5.6 +0.2

Pregnant female Satellite female
No. of animals examined 10 12 11 11 5 5
Total protein (g/dL) 6.2 0.4 6.0 = 0.3 6.0 £ 0.4 6.0 =0.3 6.8 0.5 6.5 = 0.2
Albumin (g/dL) 3.6 +0.2 35 +0.3 3.5 + 0.2 3.5 +0.2 42 +0.5 41 +0.1
AJG ratio 1.4 0.1 1.4 +£0.1 1.5 = 0.1 1.4 +£0.1 1.6 + 0.2 1.7 £ 0.1
Total bilirubin (mg/dL)  0.13 * 0.02 0.13 * 0.02 0.12 *+ 0.02 0.13 * 0.02 0.15 * 0.02 0.14 *+ 0.01
Glucose (mg/dL) 147 + 10 141 + 16 144 + 11 144 + 13 156 + 14 159 + 16
Total cholesterol (mg/dL) 66 + 15 53 +9 59 + 11 55 + 12 79 £ 8 67 +8*
Triglyceride (mg/dL) 98 + 33 50 + 22 ** 61 + 21 ** 60 + 27 ** 36 £ 21 34 £ 39
Phospholipid (mg/dL) 131 + 20 108 = 16 * 116 + 20 108 = 18 * 150 + 22 128 + 19
AST (IU/L) 77 + 18 85 + 13 77 + 13 94 + 15 * 161 + 245 57 £9
ALT (IU/L) 48 +9 50 £ 9 48 + 11 56 + 8 62 + 91 21 4
LDH (IU/L) 150 + 45 156 *+ 50 141 + 39 174 + 65 244 + 363 90 + 53
ALP (IU/L) 206 + 65 165 + 35 207 + 50 216 + 59 70 + 17 103 + 29
y-GTP (TU/L) 1+1 1+0 1+1 1+1 1+0 1+0
CK (IU/L) 87 + 21 81 + 20 91 + 25 89 + 10 60 £ 7 63 + 12
BUN (mg/dL) 21.8 = 4.7 22.9 + 5.6 17.6 + 4.0 19.4 + 3.6 15.5 = 0.9 15.4 + 2.0
Creatinine (mg/dL) 0.6 0.1 0.6 0.1 0.6 = 0.0 0.6 0.1 0.6 + 0.0 0.6 + 0.0
Na (mEq/L) 143 + 2 144 + 2 144 + 1 143 + 2 142 + 1 142 + 1
K (mEq/L) 3.4 +0.3 3.3+0.3 3.3 +0.2 3.5 +0.2 3.1 +0.1 3.2 +0.1
Cl (mEq/L) 105 + 2 107 + 2 106 + 2 106 + 2 106 + 2 105 + 1
Ca (mg/dL) 11.1 + 0.2 10.8 + 0.3 10.9 + 0.5 10.8 + 0.3 10.2 + 0.5 10.0 + 0.2
IP (mg/dL) 8.2 +0.8 8.1+ 1.2 7.8 +1.2 8.5+ 0.8 4.0 +0.5 42 +0.4

Data represent mean + S.D.

Significant difference from the control group, * p =0.05 and ** p=0.01.
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Table 6 Organ weights of rats treated orally with 2-(2H-benzotriazol-2-yl)-4-(tert-butyl)-6-(sec-butyl)phenol
in the combined repeated dose and reproductive/developmental toxicity screening test

At the end of administration period

At the end of recovery period

Dose (mg/kg) 0 0.5 2.5 12.5 0 12.5
Male
No. of animals 7 12 12 7 5 5
examined
Body weight  (g) 470 * 46 480 = 37 483 =+ 43 469 £ 27 505 =+ 49 497 * 32
Thymus (g 0.419 % 0.042 0.418 = 0.056 0.437 = 0.094 0.403 = 0.075 0.508 = 0.071 0.439 = 0.070
(%) 0.090 = 0.011 0.087 = 0.010 0.091 = 0.023 0.086 = 0.015 0.101 = 0.013 0.089 = 0.017
Adrenals (g 0.068 =0.011 0.073 = 0.008 0.073 = 0.007 0.073 = 0.007 0.060 = 0.005 0.070 = 0.014
(%) 0.014 = 0.002 0.015 = 0.002 0.015 = 0.001 0.015 = 0.001 0.012 = 0.001 0.014 = 0.003
Heart (g 1.415 £0.129 1.430 *= 0.120 1.412 = 0.131 1.427 +=0.105 1.472 *+ 0.160 1.489 *+ 0.117
(%) 0.302 = 0.021 0.299 = 0.020 0.293 = 0.018 0.305 = 0.025 0.292 = 0.020 0.300 = 0.031
Kidneys (g 2.730 = 0.395 2.754 = 0.212 2.868 = 0.320 3.103 = 0.302 2.900 = 0.287 3.023 = 0.426
(%) 0.579 = 0.044 0.575 = 0.034 0.593 = 0.039 0.662 £ 0.051 ** 0.575 = 0.026 0.608 = 0.082
Spleen (g 0.673 =0.143 0.679 = 0.123 0.724 = 0.175 0.720 = 0.101 0.802 = 0.136 0.742 = 0.070
(%) 0.143 = 0.030 0.142 = 0.027 0.150 = 0.035 0.154 = 0.020 0.158 = 0.019 0.150 = 0.016
Liver (g) 12.332 =2.382 12.475 £1.728 13.669 = 1.818 17.236 = 3.582 ** 12.366 = 1.908 13.452 * 1.213
(%) 2.604 = 0.242 2.594 *= 0.235 2.826 = 0.245 3.666 £ 0.657 ** 2.439 = 0.168 2.706 = 0.206
Brain (g) 2.035 = 0.094 2.064 = 0.065 2.087 = 0.061 2.072 = 0.069 2.113 = 0.104 2.095 = 0.051
(%) 0.435 = 0.036 0.432 = 0.026 0.435 = 0.040 0.443 = 0.023 0.422 = 0.045 0.422 = 0.023
Testes (g2 3.136 = 0.588 3.239 = 0.200 3.415 = 0.198 3.112 = 0.359 3.422 = 0.278 3.458 = 0.307
(%) 0.668 = 0.110 0.678 = 0.058 0.710 = 0.048 0.664 = 0.066 0.679 = 0.023 0.697 = 0.068
Epididymides (g) 1.109 = 0.181 1.142 = 0.103 1.179 = 0.081 1.164 = 0.067 1.223 +=0.119 1.429 *+ 0.474
(%) 0.237 = 0.040 0.239 = 0.025 0.245 = 0.018 0.249 = 0.018 0.242 = 0.015 0.288 = 0.099
Pregnant female Satellite female
No. of animals 10 12 11 11 5 5
examined
Body weight () 294 =13 285 + 19 287 + 16 295 + 11 271 + 13 283 =+ 12
Thymus (g2 0.243 =0.051 0.244 = 0.058 0.251 = 0.086 0.246 = 0.060 0.316 = 0.083 0.363 = 0.077
(%) 0.083 =0.016 0.085 = 0.019 0.087 = 0.028 0.083 = 0.018 0.116 = 0.028 0.128 = 0.026
Adrenals (g 0.079 %= 0.009 0.083 = 0.009 0.081 = 0.007 0.083 = 0.006 0.070 = 0.011 0.073 = 0.006
(%) 0.027 = 0.003 0.029 = 0.004 0.028 = 0.003 0.028 = 0.002 0.026 = 0.005 0.026 = 0.003
Heart (g 0.975 =0.061 0.972 = 0.060 0.938 = 0.081 0.996 = 0.059 0.868 = 0.083 0.868 = 0.037
(%) 0.332 =0.019 0.342 = 0.024 0.327 = 0.024 0.337 = 0.016 0.320 = 0.020 0.307 = 0.021
Kidneys (g 1.860 %= 0.150 1.822 *+0.161 1.762 = 0.140 1.938 = 0.146 1.689 = 0.155 1.664 = 0.060
(%) 0.634 = 0.056 0.640 = 0.056 0.616 = 0.057 0.658 = 0.058 0.622 = 0.035 0.588 = 0.025
Spleen (g 0.678 =0.120 0.635 = 0.108 0.607 = 0.123 0.651 = 0.084 0.450 = 0.054 0.483 = 0.043
(%) 0.231 =0.039 0.225 = 0.049 0.212 = 0.044 0.220 = 0.024 0.166 = 0.013 0.171 = 0.022
Liver (g 9.828 = 0.872 9.228 = 0.834 9.198 = 0.791 9.850 = 0.652 6.692 = 0.967 6.526 = 0.430
(%) 3.347 = 0.252 3.242 * 0.301 3.207 = 0.235 3.338 = 0.189 2.461 = 0.255 2.308 = 0.166
Brain (g 1.913 =£0.073 1.918 * 0.069 1.917 = 0.066 1.900 * 0.128 1.878 * 0.044 1.934 * 0.048
(%) 0.653 = 0.035 0.675 = 0.045 0.670 = 0.048 0.644 = 0.045 0.694 = 0.026 0.684 = 0.035

Data represent mean + S.D.

Significant difference from the control group, ** p=0.01.
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Table 7 Histopathological findings of rats treated orally with
2-(2 H-benzotriazol-2-yl)-4-(tert -butyl)-6-(sec-butyl)phenol in the combined repeated dose and
reproductive/developmental toxicity screening test

Male Female
At the end of At the end of
At the end of recovery At the end of recovery
administration period period administration period period
Dose (mg/kg) 0 05 25 125 0 125 0 0.5 25 125 0 125
No. of animals examined <5> <> <5>  <5> <5> <5> <5> <5> <5>  <5> <5> <5>
(Kidney) (Grade)
eosinophilic body + 0 0 1 0 0 1 0 0 0 0 0 0
2+ 0 0 0 0 0 1 0 0 0 0 0 0
regeneration: + 0 0 0 0 0 0 0 0 1 0 0 0
proximal tubule 2+ 0 0 0 0 0 0 0 1 0 0 0 0
(Heart)
inflammatory cell nest + 2 2 2 2 0 0 0 0 0 0 0 0
2+ 0 0 0 0 0 0 0 0
(Lung)
accumulation of foamy cells + 3 2 1 5 1 2 1 1 1 2 2
2+ 0 0 0 0 0 0 0 1 0

inflammation + 0 0 0 0 0 0 0 0 1 0 0 0
(Spleen)

deposit of hemosiderin + 0 0 0 0 1 0 0 0 0 0 5 4
(Thyroid)

ultimibranchial body + 0 0 1 0 0 0 0 0 0 0 0 2

remanet
(Pituitary)

Rathke pouch + 0 1 0 0 0 0 0 0 0 0 0 0
No. of animals examined <7> <12> <12> <7> <5> <5> (=> (=> <=> <= (=> <=
(Testis)

germ cell necrosis + 0 0 0 0 0 0 — — — — — —

2+ 2 0 0 0 0 0 — — — — — —
(Epididymis)
debris of spermatic elements + 1 0 0 0 0 0 — — — — — —
2+ 1 0 0 0 0 0 — — — — — —
spermatogenic granuloma + 0 0 1 0 0 0 — — — — — —
inflammation 3+ 0 0 0 0 0 1 — — — — — —
(Prostate)

inflammation + 1 4 2 2 2 1 — — — — — —

2+ 1 2 2 1 — — — — — —

Grade; +: slight, 2+: moderate, 3+: marked.



2-QH-R2J kYT T—)L-2-4JL) -4 (tert-T FIL)-6-(sec-TFIJL) T/ —JL

Table 8 Estrous cycle and reproductive performance of rats treated orally with

2-(2 H-benzotriazol-2-yl)-4-(tert -butyl)-6-(sec-butyl)phenol in the combined repeated dose
and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 0.5

2.5 12.5
Estrous cycle
No. of animals examined 12 12 12 12
Type of cycle
4-day 10 11 10 11
5-day 0 0 0 0
Others 2 1 2 1
Length (day) ® 41+0.1 4.0 £0.1 4.2 * 0.4 41 +0.3
Reproductive performance
No. of mated pairs 12 12 12 12
No. of copulated pairs 12 12 12 12
Copulation index (%) 100 100 100 100
No. of pregnant females 10 12 11 11
Fertility index (%) 83.3 100 91.7 91.7
Pairing days until copulation ® 26+ 1.1 2.8+ 15 2.8+ 1.2 3.7 + 3.4
Parturition and lactation
Non-remarkable 10 12 11 11

¥ Data represent mean + S.D.
Copulation index = (No. of copulated pairs / No. of mated pairs) x 100.
Fertility index = (No. of pregnant females / No. of copulated pairs) x 100.
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Table 9 Summary of development of pups from dams treated orally with
2-(2 H-benzotriazol-2-yl)-4-(tert -butyl)-6-(sec-butyl)phenol in the combined repeated dose
and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 0.5 2.5 12.5

No. of pregnant females 10 12 11 11

No. of pregnant females with 10 12 11 11
live pups

Gestation index (%) 100 100 100 100

Gestation length (days)

No. of corpora lutea
No. of implantations

Implantation index (%)

Day 0 of lactation
No. of pups born
Delivery index (%)
No. of live pups
Birth index (%)

Live birth index (%)

Pups weight (g)
Male
Female

Sex ratio on day 0

Day 4 of lactation
No. of live pups
Viability index (%)
Pups weight (g)

Male
Female

Sex ratio on day 4

22.1 = 0.3 (11)  22.0£0.0 (11
15.2 = 2.2 (11) 16.0=*1.5 (11
13.7 = 3.0 11 153 *£1.7 (11

90.3 + 151 (11) 955 +t6.4 (11

21.9 + 0.3 12)
153 +19 (12
140 +14 (12
91.9 + 9.2 12)

22.1+06  (10)
15.9 + 2.1 10)
149 +£20 (10
94.0 7.0  (10)

145 +1.6 (11
95.4+60 (11
145+1.6 (11
948 +59 (11
994 +19 (11

13.0 + 2.9 11
949 + 3.5 11
12.6 + 3.1 11
91.6 = 6.3 11
96.6 = 6.1 11

132 +16 (12
940 +59 (12
131 +1.6 (12
934 +64 (12
99.4 + 2.2 (12)

13.7+1.6 (10
92.5 + 8.5 10)
13.7+1.6 (10
92.5 + 8.5 10)
100.0 = 0.0  (10)

6.8 £ 0.5 (11 6.7 £ 0.4 11
6.4 + 0.6 (11 6.2 +0.4 (11

6.7 0.5 (10 6.6 0.5 (12
6.3 £0.5 (10 6.2 +0.4 (12

0.55 £0.13 (10) 047 £0.14 (12 054 +0.19 (11 047 +£0.08 (11)

14.4 £ 1.7 (11
99.2 + 2.5 (11

12.5 = 2.9 (11
98.9 + 3.6 (11

13.0 £ 1.6 (12
99.4 = 2.0 (12

13.6 £ 1.6 (10
99.3 = 2.2 (10

10.2 £ 0.9 (11
9.7 £0.8 (11

10.3 £ 0.8 (10

10.4 £ 1.0 (12 102 + 1.8 11
10.0 £ 0.8 (10 +

9.9 0.9 (12 99 + 1.8 11

-+

0.56 £0.13 (10) 047 £0.14 (12 0.54 +0.18 (11) 0.47 =£0.08 (11)

Data represent mean + S.D.

Parentheses represent the number of litters examined.

Gestation index = (No. of pregnant females with live pups / No. of pregnant females) X 100.

Implantation index = (No. of implantations / No. of corpora lutea) X 100.

Delivery index = (No. of pups born / No. of implantations) X 100.

Birth index = (No. of live pups on day 0 / No. of implantations) X 100.

Live birth index = (No. of live pups on day 0/ No. of pups born) X 100.

Sex ratio on day 0 = No. of male live pups on day 0 / No. of live pups on day 0.

Viability index = (No. of live pups on day 4 / No. of live pups on day 0) X 100.

Sex ratio on day 4 = No. of male live pups on day 4 / No. of live pups on day 4.





