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Fig. 1 Body weight changes of male rats treated orally with 2-methyl-5-nitrobenzenesulfonic acid 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 2-methyl-5-nitrobenzenesulfonic acid in the combined
repeat dose and reproductive/developmental toxicity screening test
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Fig.3 Food consumption of male rats treated orally with 2-methyl-5-nitrobenzenesulfonic acid in the combined repeat
dose and reproductive/developmental toxicity screening test
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Fig.4 Food consumption of female rats treated orally with 2-methyl-5-nitrobenzenesulfonic acid in the combined
repeat dose and reproductive/developmental toxicity screening test ’
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Table 1  Hematological examination of male rats treated orally with 2-methyl-5-nitrobenzenesulfonic acid in the
combined repeat dose and reproductive/developmental toxicity screening test
Dose (mg/kg/day) 0 175 350 700
No. of animals 12 12 12 12
RBC (X10*/mm?*) 816 = 31 835 * 41 824 + 47 855 + 70
Hb (g/dL) 159 + 04 159 £ 04 158 + 0.6 153 £ 1.3
metHb (%) 0.40 + 0.08 0.46 + 0.09 042 + 0.11 0.44 + 0.09
Ht (%) 46 = 1 46 £ 1 46 £ 3 45 + 4
MCV () 56.6 + 1.0 55.3 = 1.5 56.0 + 1.2 52.8** + 2.7
MCH (pg) 195 + 05 19.0 + 0.8 19.2 + 04 179 + 1.3
MCHC (%) 344 *+ 0.6 34.4 £ 09 342 £ 0.8 338 + 1.2
Reticulocyte (%) 20 £ 3 20 £ 3 21 £ 3 22 + 3
Platelet (X107/mm?3) 105.6 £ 10.0 1035 + 125 106.6 + 11.7 1145 + 153
PT (sec.) 123 £ 03 123 £ 05 12.2 £ 04 120 = 0.7
APTT (sec.) 144 = 1.3 13.9 = 15 14.1 + 1.1 13.7 £ 13
Fibrinogen (mg/dL) 264 = 20 267 + 31 272 + 17 254 + 18
WBC (X10%*/mm?) 112 £ 26 117 £ 23 108 + 22 124 + 38
Differential leukocyte counts (%)
Lymphocyte 88.4 + 3.0 86.6 + 4.5 86.1 £ 5.2 844 + 89
Stab 0.0 £ 0.1 0.0 + 00 0.0 + 00 0.0 £ 00
Segmented 10.8 £ 3.0 129 + 42 128 £ 52 149 + 9.2
Eosinophil 0.7 £ 05 04 + 04 1.0 £ 0.7 0.5 + 0.7
Basophil 0.0 + 0.0 00 + 00 0.0 + 0.0 00 + 00
Monocyte 01 + 02 0.1 £ 0.2 0.1 £ 0.2 02 + 02
Others 0.0 £ 0.0 0.0 + 0.0 0.0 + 00 0.0 £ 00
Significantly different from the 0 mg/kg group; **:P<0.01
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Table 2  Myelogram examination of male rats treated orally with 2-methyl-5-nitrobenzenesulfonic acid in the
combined repeat dose and reproductive/developmental toxicity screening test

Dose (mg/kg/day) 0 175 - 350 700
No. of animals 12 12 12 12
Erythrocytic cells
Proerythroblast 0.0 £ 0.1 0.1 + 0.1 00 + 0.0 0.1 + 0.1
" Basophilic 0.7 £ 04 09 + 03 0.7 £ 0.3 09 + 0.3
Polychromatic 26.0 + 3.2 256 + 3.3 262 = 33 293 + 4.7
Orthochromatic 63 + 1.7 55 * 1.0 59 + 14 65 + 1.8
Myelocytic cells
Myeloblast 0.1 = 0.1 0.1 0.1 0.1 = 0.1 0.1 + 0.1
Promyelocyte 0.2 + 0.1 02 + 0.1 0.2 £ 0.1 02 + 02
Myelocyte 1.7 £ 06 1.8 + 0.6 21 + 03 1.7 £ 04
Metamyelocyte 79 % 16 82 + 1.7 8.0 + 08 77 + 13
Band form 203 + 3.1 221 + 1.7 228 + 15 213 + 26
Segmented form 1.1 + 06 1.0 £ 04 1.0 £ 05 1.2 = 05
Eosinophil 1.8 £ 0.3 1.9 £ 0.9 19 + 04 2.2 £ 08
Basophil 0.1 £ 0.1 01 %01 0.0 = 0.1 0.0 + 0.1
Other cells
Lymphocyte 319 % 56 308 = 3.9 296 *+ 46 274 + 6.5
Transitional cell 0.1 + 0.1 0.0 + 0.0 0.0 £ 0.0 0.0 + 0.1
Monocyte 0.0 £ 0.1 0.0 £ 0.0 0.0 £ 00 0.1 £ 0.1
Megakaryocyte 0.0 £ 0.0 0.0 + 0.0 0.0 £ 0.0 00 + 0.1
Plasma cell 03 +02 03 + 02 04 £ 03 02 + 02
Mast cell 05 + 0.3 0.5 + 04 05 + 03 03 + 0.2
Reticulum cell 09 *+ 0.3 1.0 £ 04 0.6 £ 0.2 0.7 = 0.3
Mitotic phase 01 £+ 0.1 0.1 £ 0.1 0.1 £ 0.1 0.1 =01
Others 00 £+ 0.0 0.0 + 0.1 0.0 £ 0.0 0.0 = 0.0
M/E 1.0 £ 0.2 1.1 £ 0.2 1.1 £ 0.1 10 £ 02
MeanxS.D.

No significant difference in any treated groups from 0 mg/kg group.
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Table3  Blood chemical examination of male rats treated orally with 2-methyl-5-nitrobenzenesulfonic acid in the
combined repeat dose and reproductive/developmental toxicity screening test

Dose (mg/kg/day) 0 175 350 700
No. of animals 12 12 12 12
GOT (1U/L) 52 + 54 + 12 54 + 13 60 + 22
GPT (1U/L) 44 + 44 + 7 42 + 48 + 13
LDH (IU/L) 36+ 9 36 = 12 37 * 37 £ 12
AIP (IU/L) 201 + 46 206 + 54 218 + 46 221 * 41
Total chol. (mg/dL) 63 + 10 58 + 10 64 + 14 66 + 13
TG (mg/dL) 52 + 16 58 + 19 61 + 21 66 + 23
PL (mg/dL) 104 £ 17 9% + 14 103 + 17 109 + 18
Total bilirubin (mg/dL) 0.13 + 0.02 0.13 + 0.02 0.13 + 0.01 0.13 + 0.02
Glucose (mg/dL) ' 154 + 14 145 * 16 146 *+ 13 145 £ 20
BUN (mg/dL) 16 £ 1 16 = 3 16 + 2 15+ 2
Creatinine (mg/dL) 0.62 =+ 0.04 0.62 = 0.03 0.65 £ 0.05 0.60 = 0.03
Na (mEq/L) 143 = 1 144 £ 1 43 £ 1 144 + 1
K (mEq/L) 41 £ 03 43 + 0.2 42 + 03 42 + 03
Cl {mEq/L) 109 £ 2 109 + 2 109 £ 2 109 + 2
Ca (mg/dL) 55 *+ 03 95 + 03 93 + 0.2 94 + 03
P (mg/dL) 7.5 + 0.6 7.7 £ 0.7 78 £ 06 8.2 = 08
Fe (ug/dL) 104 £ 43 102 £ 40 107 + 52 159* + 58
TIBC (nxg/dL) 504 + 37 500 + 44 501 + 32 535 # 60
UIBC (ug/dL) 400 £ 54 398 * 62 394 + 56 377 £ 76
TP (g/dL) 6.3 = 0.2 6.2 + 0.2 6.1 = 0.3 5.9 + 04
A/G ratio 0.79 = 0.04 0.75 + 0.06 0.77 £ 0.06 0.79 % 0.06
Albumin (%) 440 = 1.3 428 + 2.0 434 + 1.8 441 + 1.7
Globulin (%)
@ 224 £ 1.2 236 = 15 227 £ 1.9 20.5* = 23
a, 10.0 + 0.7 9.9 + 0.8 99 = 0.7 105 £ 0.9
B 17.8 + 1.2 183 + 0.8 184 + 1.1 160 = 1.0
¥ 57 £ 06 54 £ 0.7 56 £ 0.7 59 + 1.1

Significantly different from the 0 mg/kg group; *:P<0.05, **: P<0.01
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Table4  Absolute and relative organ weights of male rats treated orally with 2-methyl-5-nitrobenzenesulfonic acid in
the combined repeat dose and reproductive/developmental toxicity screening test

Dose {mg/kg/day) 0 175 350 700
No. of animals 12 12 12 12
Body weight (g) 486 + 24 481 + 22 480 + 38 424** + 54
Absolute organ weight
Thymus (mg) - 350 £ 65 326 + 57 345 + 78 273 £ 90
Heart (g) 144 £+ 0.15 145 £ 0.12 1.38 + 0.12 1.33 = 0.13
Liver (g) 14.08 + 1.19 14.01 £ 1.35 13.77 = 1.95 12.29* + 2.17
Spleen (g) 0.77 + 0.09 0.77 = 0.09 0.73 + 0.17 0.71 £ 0.16
Kidney {(g) right 1.65 + 0.13 1.69 + 0.13 1.60 = 0.13 1.58 + 0.16
left 169 + 0.14 1.72 + 0.15 1.61 = Q.15 1.58 + 0.14
total 334 + 0.24 341 = 0.27 3.22 + 0.28 3.16 + 0.29
Testis (g) right 167 = 0.11 1.69 = 0.11 1.68 + 0.11 1.64 + 0.09
left 1.69 + Q.11 1.66 = 0.11 1.66 + 0.10 1.64 + 0.10
total 3.36 + 0.22 335 *+ 0.21 3.34 = 0.20 3.28 £ 0.19
Epididymis (mg) right 629 + 46 631 £ 42 618 + 48 625 + 64
left 634 + 89 617 + 46 611 = 29 592 + 66
total 1263 + 133 1248 + 87 1229 + 73 1217 + 125 .
Relative organ weight ' i
Thymus (mg%) 72413 68 + 12 73 4 19 63 + 16 -
Heart (g%) 0.30 + 0.03 0.30 = 0.03 0.29 + 0.03 0.32 + 0.03
Liver (g%) 290 £ 0.17 291 + 0.17 2.86 = 0.25 2.89 £ 0.19
Spleen (g%) 0.16 + 0.02 0.16 = 0.02 0.15 = 0.03 0.16 + 0.02
Kidney (g%) right 0.34 + 0.02 0.35 £ 0.03 0.34 + 0.03 0.38** + 0.03
left 0.35 + 0.03 0.36 = 0.03 0.34 + 0.02 0.38 + 0.03
total 0.69 + 0.05 071 + 0.05 0.67 = 0.06 0.75* = 0.06
Testis (g%) right 0.34 + 0.03 0.35 + 0.03 0.35 &+ 0.03 0.39** + 0.04
left 0.35 + 0.03 0.35 + 0.03 0.35 = 0.04 0.39** + 0.04
total 0.69 + 0.06 0.70 =+ 0.05 0.70 £ 0.07 0.78** + 0.08
Epididymis (mg%) right 130 + 12 132 + 10 129 + 11 149** £+ 15
left 131 & 20 129 + 12 128 + 11 140 + 10
total 261 & 31 260 + 22 257 £+ 22 289* + 23

Values are expressed as Mean+S.D.
Significantly different from the 0 mg/kg group; *:P<0.05,**:P<0.01
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Table 5  Absolute and relative organ weights of female rats treated orally with 2-methyl-5-nitrobenzenesulfonic acid

in the combined repeat dose and reproductive/developmental toxicity screening test

Dose (mg/kg/day) 0 175 350 700
No. of animals 10 12 11 9
Body weight {(g) 352 + 35 366 + 24 361 = 21 336 + 40
Absolute organ weight
Thymus (mg) 224 + 77 244 + 48 237 + 75 218 + 67
Heart (g) 1.03 = 0.07 1.08 + 0.07 1.06 = 0.07 104 + 0.11
Liver (g) 14.47 + 1.78 15.89 + 1.26 1581 *+ 0.93 14.81 + 2.37
Spleen (g) 0.65 + 0.12 0.70 + 0.12 0.71 £ 0.09 0.64 + 0.11
Kidney (g) right 1.17 = 0.08 122 £+ 0.06 1.26 + 0.12 1.24 + 0.14
left 1.17 + 0.09 1.22 + 0.07 1.27 = 011 1.23 + 0.15
total 2.34 = 0.16 244 = 0.12 252 £ 021 247 £ 028
Ovary (mg) right 570 £ 9.5 58.7 £ 46 56.6 + 6.7 56.2 £ 12.1
left 530 + 86 56.9 £ 10.9 594 * 94 571 + 124
total 1100 + 122 115.7 + 13.0 116.0 + 12.7 1133 + 15.7
Relative organ weight
Thymus (mg%) 64 + 21 67 + 12 66 = 20 64 = 15
Heart (g%) : 0.29 + 0.03 0.30 + 0.01 029 + 0.01 0.31* + 0.01
Liver (g%) 4.11 + 0.20 4.35 £ 0.30 438 + 0.22 439 + 0.44
Spleen (g%) 0.18 + 0.02 0.19 + 0.03 0.20 + 0.03 0.19 + 0.02
Kidney (g%) right 0.33 + 0.04 0.33 + 0.02 035 = 0.03 - 0.37* + 0.04
left 0.34 + 0.03 0.34 # 0.02 0.35 + 0.02 0.37 = 0.03
total 067 + 0.07 067 + 0.04 0.70 = 0.04 0.74* £ 0.06
Ovary {mg%) right 164 + 3.2 16.1 £ 1.8 157 £ 1.5 17.3 + 6.0
left 15.1 + 24 156 &+ 29 165 + 24 17.3 + 4.7
total 315 + 4.3 31.7 £ 3.9 321 £ 29 346 + 92
Values are expressed as Mean+S.D.
Significantly different from the 0 mg/kg group; *:P<0.05
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Table 6  Histopathological findings of male rats treated orally with 2-methyl-5-nitrobenzenesulfonic acid in the {

combined repeat dose and reproductive/developmental toxicity screening test

Organs Dose (mg/kg/day) 0 175 ' 350 700
No. of animals 12 12 12 12

-findings  Grading 0 1 2 3NoLTE 0 1 2 3NoLTE 0 1 2 3 NoLTE O 1 2 3 NoLTE
Cerebrum 12 0 12 0 0 12 0 12
Cerebellum 12 0 12 0 0 12 0 12
Heart
-myocardial degeneration

/fibrosis 12 ) 0 12 0 0 10 2 2 12
Liver
-microgranuloma 7 5 5 12 0 0 9 2 1 3 12
Adrenal 12 0 12 0 0 12 0 12
Spleen
-hematopoiesis,

extramedullary 11 1 i2 12 0 0 11 1 12 12
-deposit, brown

pigment, red pulp 12 12 12 0 0 12 12 12
Kidney
-fibrosis, cortical, focal 11 1 1 12 0 0 12 0 12
-basophilic tubule 10 1 1 2 12 0 0 12 0 12
-eosinophilic body,

tubular epithelium 11 1 1 12 0 0 12 0 12
Testis 12 0 12 0 0 12 0 12
Epididymis
-granuloma, spermatic 11 1 1 12 0 0 12 0 12

Other gross legion
Stomach
-hyperplasia, mucosa,
limiting ridge 12 0 12 12 0 12 3 8 1 9 12 1 6 5 1 12**

-atrophy, mucosa,
cardiac region 12 0 12 12 0 12 3 6 3 9 12% 3 9 12 12**

-erosion
(including healed erosion),
glandular stomach 12 0 12 12 0 12 12 0 12 6 1 3 2 6 12*

-hemorrhage, superficial,
glandular stomach 12 0 12 12 0 12 12 0 12 7 3 2 5 12

0:No remarkable changes 1:Slight 2:Mild  3:Moderate  NoL:Numbers with lesion
TE:Total Examined
Significantly different from the 0 mg/kg group; *:P<0.05**P<0.01
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Table 7 Histopathological findings of female rats treated orally with 2-methyl-5-nitrobenzenesulfonic acid in the
combined repeat dose and reproductive/developmental toxicity screening test

Organs Dose (mg/kg/day) 0 175 350 700
No. of animals 12 12 12 10

findings  Grading 0 1 2 3NLTE 0 1 2 3 NoLTE 0 1 2 3 NoLTE O 1 2 3 NoLTE
Cerebrum 12 0 12 0 0 10 0 10
Cerebellum 12 0 12 0 0 10 0 10
Heart
-myocardial degeneration

/fibrosis 11 1 1 12 0 0 9 1 1 10
Liver
-microgranuloma 11 1 1 12 0 0 9 1 1 10
-hematopoiesis,

extramedullary 10 2 2 12 V] 0 8 2 2 10
Adrenal 12 0 12 0 0 10 0 10
Sple;en
-hematopoiesis,

extramedullary 6 6 12 12 0 0 3 7 10 10
-deposit, brown pigment,

red pulp 9 3 12 12 0 0 9 1 10 10
Kidney 12 0 12 0 0 10 0 10
Ovary 12 0 12 0 0 10 0 10
Stomach
-hyperplasia, mucosa,

limiting ridge 12 0 12 12 0 12 § 2 1 31(1) 3 1 6 7 10**
-atrophy, mucosa,

cardiac region 12 0 12 12 0 12 8 3 3 11(1) 2 8 10 10**
-erosion

(including healed erosion),
glandular stomach 12 0 12 12 0 12 1t (1) 5 2 3 5 10

-hemorrhage, superficial,
glandular stomach 12 0 12 12 0 12 11 11{1) 9 1 1 10

-hyperplasia, mucosa,
forestomach, focal 12 0 12 12 0 12 10 1 111(1) 10 0 10

0:No remarkable changes 1:Slight 2:Mild  3:Moderate  NoL:Numbers with lesion
TE:Total Examined

() :Number of lost specimens

Significantly different from the 0 mg/kg group: *:P<0.01
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Table 8  Summary of reproductive performance of female rats treated orally with 2-methyl-5-nitrobenzenesulfonic
acid in the combined repeat dose and reproductive/developmental toxicity screening test

Dose (mg/kg/day) 0 175 350 700

Estrus cycle (days, Mean+S.D.) 42 + 05 4.8 + 20 43 + 04 43 £ 04

No. of pairs mated 12 12 12 11

No. of pairs copulated 12 12 12 11

No. of pregnant females 10 12 11 10
Copulation index (%) ** 100.0 100.0 100.0 100.0
Fertility index (%)*’ 83.3 100.0 91.7 90.9

a) : (No.of pairs with successful copulation/No.of pairs mated) X100
b) : {No.of pregnant females/No.of pairs copulated) X100

Table 9 Delivery and litter data of female rats treated orally with 2-methyl-5-nitrobenzenesulfonic acid in the
combined repeat dose and reproductive/developmental toxicity screening test

Dose {mg/kg/day) 0 175 350 700
No. of pregnant females 10 12 11 9
No. of females with live pups 10 12 11 9
Gestation index (%) " 100.0 100.0 100.0 100.0
Gestation length (days, Mean+S.D.) 227 £ 05 22.7 = 05 225 + 0.5 22.3 = 0.5
No. of corpora lutea {Mean%S.D.) 185(18.5 + 2.4) 226(18.8 + 1.6) 214(19.5 £ 2.0) 163(18.1 + 2.7)
No. of implantations (Mean+S5.D.) 180(18.0 = 2.7) 212(17.7 £ 1.7) 206(18.7 + 1.8) 161(17.9 = 2.8)
Implantation index (%) "' 97.1 94.1 96.3 98.8
No. of stillborn (Mean+S.D.) 1(0.1 = 0.3) 1(0.1 + 0.3) 1(0.1 = 0.3) 0(0.0 = 0.0)
No. of live born (Mean+S.D.) 155(15.5 + 4.7) 187(15.6 + 2.0) 193(17.5 * 1.6} 147(16.3 = 2.6)
Live birth index (%)« 99.6 99.5 99.5 100.0
Delivery index (%) ¢ 85.5 88.8 945 915
No. of male pups (Mean+S.D.) 78(7.8 £ 3.0 91(76 £ 2.7) 94(85 + 1.3) 69(7.7 £ 1.9)
No. of female pups (Mean*S.D.) 77(7.7 £ 4.0) 96(8.0 + 2.7) 99(5.0 = 1.5) 78(8.7 *+ 2.6)
Sex ratio*’ 1.01 0.95 0.95 0.88
No. of live pups (Mean+S.D.)

Day 0 of lactation 155(155 + 4.7) 187(15.6 £ 2.0) 193(17.5 = 1.6) 147(16.3 + 2.6)

Day 4 of lactation 153(15.3 + 4.5) 184(15.3 + 2.3) 187(17.0 + 1.5) 128(14.2 + 56)
Viability index (%) ' 99.0 98.2 97.0 85.9

a) - (No. of females with live pups/No. of pregnant females) X100
b) : (No. of implantations/No. of copora lutea) X100

¢) : (No. of live pups on day 0/No. of pups born) X100

d) : (No. of pups born/No. of implantations) X100

e) :No. of male pups/No. of female pups

f) : (No. of live pups on day 4/No. of live pups on day 0) X100

Table 10 Body weight of pups from dams treated orally with 2-methyl-5-nitrobenzenesulfonic acid in the combined
repeat dose and reproductive/developmental toxicity screening test

Dose {mg/kg/day) 0 175 350 - 700
Day 0 of lactation
No.of dams 10 12 1 9
Male (g) 72 + 08 72 + 0.7 70 + 05 6.7 = 03
Female (g) 69 + 0.7 6.8 + 0.6 6.7 + 05 63 = 04
Day 4 of lactation
No.of dams 10 12 11 9
Male (g) 113 + 27 11 £12 10.7 + 0.8 10.0 + 2.3
Female (g) : 108 + 22 105 + 0.8 10.1 + 0.7 95 + 2.2
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