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Fig. 1 Body weight changes of male rats in combined repeat dose and reproductive/developmental toxicity screening
test of N,N -dimethylaniline by oral administration
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Fig. 2 Food consumption of male rats in combined repeat dose and reproductive/developmental toxicity screening test

of N,N -dimethylaniline by oral administration
Significantly different from the control, * : p<0.05 (Dunnett's test).
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Fig. 3 Body weight changes of female rats in combined repeat dose and reproductive/developmental toxicity screening

test of N,N -dimethylaniline by oral administration

Significantly different from the control, T : p<0.05, 11 :p<0.01 (Student's t-test).
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Food consumption of female rats in combined repeat dose and reproductive/developmental toxicity screening test
of N,N -dimethylaniline by oral administration
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Body weight changes of female rats in combined repeat dose and reproductive/developmental toxicity screening

test of N,N -dimethylaniline by oral administration
Significantly different from the control, * : p<0.05, ** : p<0.01 (Dunnett's test).
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of N,N-dimethylaniline by oral administration
Significantly different from the control, # : p<0.05 (Steel test).
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Table 1  General signs of male rats in combined repeat dose and reproductive/developmental toxicity
screening test of N,N -dimethylaniline by oral administration

Observation period Administration period Recovery period

Dose (mg/kg/day) 0 1 10 100 0 100

Dark red discoloration

a) XX XX
of the skin 0/12 0/12 0/12 12/12 0/5 5/5

a) : No. of animals with abnormal signs / No. of animals examined.
Significantly different from the control, ** : p<0.01 (Fisher's exact test).
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Table 2 Detailed clinical observations of male rats in combined repeat dose and reproductive/developmental toxicity
screening test of N,N -dimethylaniline by oral administration

Dose (mg/kg/day) 0 1 10 100
Before
No. of animals 12 12 12 12
Dark red discoloration of the skin (%)" 0 0 0 0
Rearings Mean=S.D. 30 + 1.5 33 + 14 36 + 21 32 = 1.6
Defecations Mean=S.D. 0.0 = 0.0 00 =+ 0.0 0.0 = 0.0 0.0 = 00
Urinations Mean=S.D. 0.0 + 0.0 00 + 0.0 08 + 14 * 03 + 0.8

1 week of administration period

No. of animals 12 12 12 12
Dark red discoloration of the skin (%)" 0 0 0 100™
Rearings Mean=S.D. 21 + 1.7 1.5 + 15 16 + 13 19 + 19
Defecations Mean=S.D. 03 + 09 00 = 0.0 0.0 + 0.0 02 = 06
Urinations Mean=S.D. 0.0 =+ 0.0 0.0 =+ 0.0 0.0 =+ 0.0 02 =+ 0.6

2 weeks of administration period

No. of animals 12 12 12 12
Dark red discoloration of the skin (%)" 0 0 0 100™*
Rearings Mean=S.D. 1.1+ 13 09 =+ 1.0 03 + 07 05 £ 07
Defecations Mean=S.D. 00 =+ 0.0 00 + 0.0 02 + 06 00 + 00
Urinations Mean=S.D. 00 + 0.0 00 + 0.0 0.0 + 0.0 0.0 + 0.0

3 weeks of administration period

No. of animals 12 12 12 12
Dark red discoloration of the skin (%)" 0 0 0 100™
Rearings Mean=S.D. 1.6 + 14 .1 = 1.1 1.3 + 1.2 06 + 038
Defecations Mean=S.D. 03 + 1.2 03 + 09 0.0 = 0.0 0.0 = 00
Urinations Mean=S.D. 04 =+ 1.0 02 + 06 01 + 03 03 + 0.8

4 weeks of administration period

No. of animals 12 12 12 12
Dark red discoloration of the skin (%)" 0 0 0 100™
Rearings Mean=S.D. 1.4 + 09 16 += 14 1.3 + 08 1.0 = 09
Defecations Mean=S.D. 02 =+ 0.6 0.0 =+ 0.0 0.0 = 0.0 0.0 = 00
Urinations Mean=S.D. 02 + 0.6 02 + 0.6 0.0 + 0.0 0.0 + 0.0

5 weeks of administration period

No. of animals 12 12 12 12
Dark red discoloration of the skin (%)" 0 0 0 100™
Rearings Mean=S.D. 16 + 1.5 24 £+ 1.5 22 £+ 12 19 + 1.0
Defecations Mean=S.D. 0.1 + 03 00 = 0.0 02 + 06 0.0 = 0.0
Urinations Mean=S.D. 0.1 =+ 0.3 0.0 =+ 0.0 03 + 0.8 0.1 + 03

6 weeks of administration period

No. of animals 12 12 12 12
Dark red discoloration of the skin (%)" 0 0 0 100
Rearings Mean=S.D. 1.2 £ 15 1.5 £ 14 1.6 = 1.6 1.6 = 1.2
Defecations Mean=S.D. 00 =+ 0.0 00 + 0.0 00 + 00 00 £+ 00
Urinations Mean=S.D. 0.0 + 0.0 0.1 + 0.3 0.1 + 03 0.0 + 0.0

a) : (No. of animals with abnormal signs / No. of animals examined)><100.
Significantly different from the control, ** : p<0.01 (Fisher's exact test).

Significantly different from the control, * : p<0.05 (Dunnett's test).
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Table 3 Functional observations of male rats in combined repeat dose and reproductive/developmental toxicity screening test of
N,N -dimethylaniline by oral administration

- 6 weeks of administration period -

Dose (mg/kg/day) 0 1 10 100
No. of animals 5 5 5 5
Responses

Approach and/or Touch response

No. of normal animals 5 5 5 5
Sound response

No. of normal animals 5 5 5 5

Tail pinch response

No. of normal animals 5 5 5 5
Pupillary reflex

No. of normal animals 5 5 5 5
Aerial righting reflex

No. of normal animals 5 5 5 5

Forelimb grip strength N

Mean+S.D. 745 + 1.02 7.07 £ 1.12 811 + 1.25 8.19 = 1.03
Hind limb grip strength N
Mean+S.D. 144 = 0.14 1.76 = 0.50 1.75 £ 030 1.83 = 033

Spontaneous locomotor activity for 15 min.
Mean+S.D. 3715 + 511 4279 + 264 3693 + 640 4075 £ 299
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Table 4 Urinary findings of male rats in combined repeat dose and reproductive/developmental toxicity screening
test of N,N -dimethylaniline by oral administration

Termination of administration period Termination of recovery period

Dose (mg/kg/day) 0 1 10 100 0 100
Number of animals 5 5 5 5 5 5
pH

6.5 0> 1 1 1 0 0

7.0 0 0 0 0 0 0

7.5 2 1 0 4 3 1

8.0 3 1 2 0 2 3

8.5 0 2 2 0 0 1
Protein

<30 mg/dL 0 0 0 0 0 1

30 mg/dL 3 4 4 2 2 2

100 mg/dL 2 1 0 2 3 2

300 mg/dL 0 0 1 1 0 0
Glucose

Negative 5 5 5 5 5 5
Ketone body

15 mg/dL 5 5 5 5 5 5
Billirubin

Negative 5 5 5 5 5 5
Occult blood

Negative 5 5 5 5 5 5
Urobilinogen®

0.1 5 5 5 5 5 5

a) : Ehrlich unit/dL.

b) : No. of animals.
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Table 5 Hematological findings of male rats in combined repeat dose and reproductive/developmental toxicity screening test of
N,N -dimethylaniline by oral administration

Termination of administration period Termination of recovery period
Dose (mg/kg/day) 0 1 10 100 0 100
Number of animals 5 49 5 5 5 5
RBC (x10%/uL) 911 + 45 876 + 23 875 + 60 623 + 51** 873 + 63 816 + 20
Hemoglobin  (g/dL) 169 + 0.6 16.3 + 0.2 162 + 0.7 13.5 + 0.7%* 162 = 1.0 169 £ 02
Hematocrit (%) 48.1 + 2.2 469 + 04 469 + 2.6 40.7 4 2.3%* 459 + 3.4 49.7 + 1.5
MCV (L) 528 £ 28 53.6 £ 1.2 537 £ 1.4 65.5 £ 1.7%* 526 + 1.2 60.9 £ 1.6
MCH (pg) 18.6 = 0.7 18.6 + 0.5 18.6 + 0.7 21.7 + 0.7%* 18.6 = 04 20.7 + 0.5
MCHC (g/dL) 352 £ 05 347 £ 03 346 + 09 33.1 + 0.6%* 354 £ 09 340 £ 1.0
WBC (x10%/uL) 100 + 23 11 = 21 99 + 18 147 + 14%* 109 = 16 113 + 22
Differential WBC count (%)
Basophil 0.0 + 0.0 0.0 + 0.0 0.0 + 0.0 0.0 + 0.0 0.0 + 0.0 0.0 + 0.0
Eosinophil 1.2 £ 0.8 1.0 + 0.8 1.0 + 14 1.8 + 1.5 04 + 0.5 14 + 1.1
Stab neutrophil 0.0 = 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 = 0.0 0.0 £ 0.0
Segmented neutrophil 162 + 5.6 133 + 5.0 124 + 49 14.8 + 5.9 15.6 + 10.7 134 £ 72
Lymphocyte 82.6 + 5.6 85.8 + 4.9 86.6 + 4.6 834 + 52 84.0 + 10.6 852 + 7.7
Monocyte 0.0 = 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 = 0.0 0.0 £ 0.0
Other 0.0 + 0.0 0.0 + 0.0 0.0 + 0.0 0.0 + 0.0 0.0 + 0.0 0.0 + 0.0
Platelet (x10%/uL) 954 + 127 1015 £ 164  111.0 + 189 113.7 + 14.6 111.8 £ 19.7  109.0 + 5.6
PT (second) 149 + 02 154 +£ 0.5 15.0 £ 0.3 155 + 0.5 14.8 + 0.8 149 + 0.5
APTT (second) 149 + 2.0 173 £ 1.2 159 + 1.1 152 + 1.5 162 + 1.6 15.7 £ 1.0

a) : Excluded a rat from calculation of mean value, because of the death of anesthetizing.
Each value shows mean+S.D.

Significantly different from the control, ** : p<0.01 (Dunnett's test).

Significantly different from the control, f : p<0.05, 1 : p<0.01 (Student's t-test).

RBC : Red blood cell .
MCV : Mean corpuscular volume.
MCH : Mean corpuscular hemoglobin level.
MCHC : Mean corpuscular hemoglobin concentration.
WBC : White blood cell .
PT : Prothrombin time.
APTT : Activated partial thromboplastin time.
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Table 6 Blood biochemical findings of male rats in combined repeat dose and reproductive/developmental toxicity screening test of

N,N -dimethylaniline by oral administration

Termination of administration period

Termination of recovery period

Dose (mg/kg/day) 0 1 10 100 0 100
Number of animals 5 4 5 5 5 5

AST (IU/L) 92 + 21 67 £ 6 69 + 84 + 17 100 + 38 67 + 6
ALT (IU/L) 39 + 17 30 + 11 29 + 4 36 + 13 46 + 24 29 + 7
ALP (IU/L) 268 + 59 263 + 40 228 + 41 195 + 33 235 + 24 242 + 52
Total protein (g/dL) 6.4 + 0.1 6.4 + 0.2 6.6 £ 0.3 6.2 £ 0.04 6.3 + 0.2 6.5 + 0.1
Albumin (g/dL) 3.7 £ 0.0 35 +£02 3.6 £ 0.2 35 £02 33 £ 0.5 3.7 £ 0.1
Plasma protein pattern (%)

Albumin 563 + 1.7 54.8 + 1.3 55.0 + 1.7 564 + 2.0 503 + 10.7 540 + 1.5
a;-globulin 225 £ 0.5 234 + 1.7 22.6 £ 1.6 202 + 0.9* 232 + 4.1 21.1 +£ 2.6
a,-globulin 51 +1.2 50 = 0.7 43 + 0.7 50 = 04 51 = 1.0 49 + 0.6
B-globulin 139 £ 1.5 144 £ 0.8 154 + 1.1 156 £ 1.9 185 £ 6.2 162 + 1.0
y-globulin 22 0.7 24 £ 02 27 £ 04 2.8 £ 0.7 2.8 + 1.1 37 £ 08
Albumin/Globulin ratio 1.29 + 0.09 1.21 £ 0.07 1.22 £ 0.08 1.30 £ 0.11 1.07 + 0.35 1.17 £ 0.07
Glucose (mg/dL) 153 + 18 146 + 6 157 + 27 155 + 14 143 + 23 146 + 8
Total cholesterol (mg/dL) 74 + 23 69 + 12 69 + 17 46 £ 6 64 + 17 70 + 8
Triglyceride (mg/dL) 60 + 19 67 + 24 67 + 32 37 £ 10 65 + 45 72 + 28
Total bilirubin (mg/dL) 0.03 + 0.02 0.04 + 0.02 0.02 + 0.02 0.16 + 0.05%* 0.03 + 0.03 0.01 + 0.01
Blood urea nitrogen (mg/dL) 17.8 + 2.9 159 + 1.6 183 + 3.5 195 + 2.5 19.0 = 1.1 20.7 + 22
Creatinine (mg/dL) 0.31 + 0.02 0.30 + 0.03 0.32 £ 0.06 0.30 + 0.04 0.35 £ 0.06 0.32 + 0.02
Inorganic phosphate (mg/dL) 6.5 = 0.7 6.4 + 0.5 6.6 = 0.9 6.9 = 0.7 59 £0.2 6.4 £ 0.5
Calcium (mg/dL) 102 + 0.2 10.5 £ 0.2 104 + 0.2 103 + 0.2 10.1 £ 0.3 10.1 £ 0.1
Na (mEq/L) 148.5 + 0.6 148.0 + 0.8 1482 + 1.2 1473 + 04 146.5 + 1.0 146.3 + 0.7
K (mEq/L) 4.53 £ 0.33 436 = 0.24 4.80 + 0.66 4.63 = 0.19 434 £ 0.18 441 £ 034
Cl (mEq/L) 104.6 + 1.0 104.8 + 1.3 103.8 + 1.7 1044 + 1.0 103.9 + 1.0 102.6 + 1.1

a) : Excluded a rat from calculation of mean value, because of the death of anesthetizing.
Each value shows mean +S.D.

Significantly different from the control, * : p<0.05, ** : p<0.01 (Dunnett's test).
Significantly different from the control, # : p<0.05 (Steel test).

AST : Aspartate aminotransferase.
ALT : Alanine aminotransferase.
ALP : Alkaline phosphatase.
Na : Sodium.
K : Potassium.
Cl : Chlorine.
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Table 7 Organ weights of male rats in combined repeat dose and reproductive/developmental toxicity screening test of
N,N -dimethylaniline by oral administration

Termination of administration period Termination of recovery period
Dose (mg/kg/day) 0 1 10 100 0 100
Number of animals 7 12 12 7 5 5
Final body weight (g) 496.0 +31.4 496.7 *35.1 505.6 +£32.2 470.6 *=37.4 5249 452 539.2 *60.6
Brain (2) 2.213+0.072 2210+0.131  2.164 £0.091 2210 +0.132 2.235 +£0.139  2.209 *+0.086

(g%)  0.448%0.033 0.447+0.041  0.430 *=0.033  0.473 *0.055 0.428 +0.036  0.414 =*+0.046

Thymus (g) 0.348 +0.031 0.375+0.104  0.488 *0.130# 0.405 = 0.086 0.441 +0.108  0.440 = 0.081
(g%) 0.070%0.007  0.075%0.019 0.096 %£0.022* 0.087 =0.021 0.084 +0.020 0.082 =*+0.017

Heart (g) 1.562+0.113 1.519+0.109 1476 £0.106  1.653 *0.295 1.563 +£0.060 1.615 *0.169
(g%) 0.315%0.026 0.306+0.017  0.292 £0.019  0.351 *0.056 0.300 +=0.031  0.300 =0.011

Liver (g) 12.602+1.292 13.339+1.100 14.194+1.830 13.915+2.132 14.786 +£2.421 14.043 +2.333
(g%)  2.538+0.155 2.690+0.197 2.800+0.232*% 2,944+ 0.240**  2.817=%*0.392  2.595=+0.154

Spleen (g) 0.738+0.106  0.768+0.112  0.839 +0.095 2259%0312##  1.023%£0.469 1.050 *+0.158
(g%) 0.150%0.025  0.155%0.022  0.166+0.016 0.486+0.097##  0.194+0.088 0.195 %0.025

Kidneys (g) 2.687+0.214  2957+0.244  2.829+0.281 3.038+0.431 3.109+0.197  2.999+0.419
(g%)  0.542%0.031 0.596 +0.041 0.560 +0.048 0.645%0.069**  0.594%0.031  0.555=%0.024

Adrenals (mg) 56.0 9.6 62.6 9.0 59.1%8.6 64.4 x57 649 +8.8 61570
(mg%) 113 £1.6 12.7 £24 11.7*1.8 13.7 14 12.3 +0.7 11.6x2.1
Testes (g 3.382+0.156  3.503+0.281 3.327+0.236 3.451x0.287 3.257+0.201  3.609=+0.327

(g%) 0.684=%0.057  0.708%0.073 0.660 + 0.049 0.739+0.100 0.622+0.021  0.671%0.037"

Epididymides (g) 1.325+0.114 1.316+0.122 1.323 +0.190 1.384+0.131 1.359+0.135  1.413%0.109
(g%) 0.268+0.027  0.266=+0.032 0.263 +0.041 0.296 + 0.040 0.259+0.015  0.264+0.025

Each value shows mean=S.D.

Significantly different from the control, * : p<0.05, ** : p<0.01 (Dunnett's test).
Significantly different from the control, # : p<0.05, ## : p<0.01 (Steel test).
Significantly different from the control, 1 : p<0.05 (Student's t-test).
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Table 8  Gross pathological findings of male rats in combined repeat dose and
reproductive/developmental toxicity screening test of N,N -dimethylaniline
by oral administration

Dose (mg/kg/day) 0 1 10 100
Termination of administration period
Spleen
Swelling and dark red discoloration 0/7% 0/12 0/12 7/7%%

Termination of recovery period

Spleen
Swelling and nodule 1/5 - - 0/5
Swelling 0/5 - - 4/5%

a) : No. of animals with abnormal findings / No. of animals examined.
Significantly different from the control, *: p<0.05, **: p<0.01 (Fisher's exact test).
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Table 9 Histopathological findings of male rats in combined repeat dose and reproductive/developmental toxicity screening test of
N,N -dimethylaniline by oral administration

Termination of administration period Termination of recovery period
Dose (mg/kg/day) 0 1 10 100 0 100
Organs Findings Grade

Liver

Extramedullary hematopoiesis + 0/5" 0/5 0/5 5/5 ]XX 0/5 0/5

Extramedullary hematopoiesis ++ 0/5 0/5 0/5 0/5 1/5 0/5

Yellowish-brown pigmentation + 0/5 0/5 0/5 5/5 XX 0/5 4/5 X

Focal hemorrhage + 0/5 0/5 0/5 1/5 0/5 0/5

Focal necrosis in hepatocytes + 0/5 0/5 0/5 0/5 1/5 0/5

Hemorrhagic necrosis + 0/5 /5 0/5 0/5 0/5 0/5

Histiocytic sarcoma + 0/5 0/5 0/5 0/5 1/5 0/5

Microgranuloma + 1/5 1/5 0/5 1/5 0/5 2/5
Spleen

Congestion + 0/5 0/5 1/5 0/5 9xx 0/5 1/5

Congestion +++ 0/5 0/5 0/5 5/5 ] 0/5 0/5

Atrophy of white pulp ++ 0/5 0/5 0/5 5/5 XX 0/5 0/5

Extramedullary hematopoiesis + 0/5 0/5 0/5 2/5 1xx 0/5 0/5

Extramedullary hematopoiesis ++ 0/5 0/5 0/5 3/5 ] 0/5 0/5

Yellowish-brown pigmentation ++ 0/5 0/5 0/5 5/5 XX 0/5 5/5 XX

Hemorrhagic necrosis ++ 0/5 0/5 0/5 0/5 1/5 0/5

Histiocytic sarcoma + 0/5 0/5 0/5 0/5 1/5 0/5
Bone marrow (femur)

Erythroid hyperplasia + 0/5 0/5 0/5 2/5 ]XX 0/5 0/5

Erythroid hyperplasia ++ 0/5 0/5 0/5 3/5 0/5 0/5
Lung

Calcification of pulmonary aorta + 1/5 - - 0/5 - -

Ectopic ossification + 1/5 - - 0/5 - -
Heart

Inflammatory cell infiltration + 1/5 - - 0/5 - -
Kidney

Inflammatory cell infiltration in stroma + 0/5 - - /5 - -

Scar formation + 0/5 - - 1/5 - -
Testis

Focal atrophy of seminiferous tubules + 1/5 - - 1/5 - -
Prostate

Inflammatory cell infiltration in stroma + 2/5 - - 1/5 - -

Grade: + ; Slight, ++ ; moderate, +++ ; marked.
a) : No. of animals with abnormal findings / No. of animals examined.
- : Not examined.
Significantly different from the control, * : p<0.05, ** : p<0.01 (Fisher's exact test).

o remarkable changes were seen in the trachea, stomach, duodenum, ileum (including Peyer's patches), colon, urinary bladder, epididymis,
seminal vesicle, brain (cerebrum, cerebellum and pons), spinal cord, sciatic nerve, mesenteric lymph node, axillary lymph node, thymus,
pituitary, thyroid gland, parathyroid,and adrenal.
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Table 10 General signs of female rats in combined repeat dose and reproductive/developmental toxicity
screening test of N,N -dimethylaniline by oral administration

Observation period Administration period Recovery period

Dose (mg/kg/day) 0 1 10 100 0 100

Dark red discoloration

a) XX XX
of the skin 0/17 0/12 0/12 17/ 17 0/5 5/5

a) : No. of animals with abnormal signs / No. of animals examined.
Significantly different from the control, ** : p<0.01 (Fisher's exact test).
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Table 11 Detailed clinical observations of female rats in combined repeat dose and reproductive/developmental
toxicity screening test of N,N -dimethylaniline by oral administration

Dose (mg/kg/day) 0 1 10 100
Before
No. of animals 17 12 12 17
Dark red discoloration of the skin (%)” 0 0 0 0
Rearings Mean=S.D. 26 = 1.7 29 = 19 29 = 15 32 = 12
Defecations Mean=S.D. 0.0 + 0.0 0.1 + 03 0.0 + 0.0 01 + 05
Urinations Mean=S.D. 0.0 + 0.0 0.1 + 0.3 0.1 + 0.3 0.1 + 02
1 week of administration period
No. of animals 17 12 12 17
Dark red discoloration of the skin (%)" 0 0 0 100
Rearings Mean=S.D. 35 = 1.1 35 + 1.8 32 + 1.2 35 = 1.6
Defecations Mean=S.D. 0.0 = 0.0 0.1 + 03 0.0 = 0.0 0.0 = 00
Urinations Mean=+S.D. 0.0 + 0.0 00 + 0.0 0.0 + 0.0 0.0 = 0.0
2 weeks of administration period
No. of animals 17 12 12 17
Dark red discoloration of the skin (%)" 0 0 0 100~
Rearings Mean=S.D. 26 + 1.6 28 = 1.2 30 + 1.1 35 + 13
Defecations Mean==S.D. 0.0 = 0.0 0.0 £+ 0.0 0.0 = 0.0 0.0 = 00
Urinations Mean=S.D. 0.1 + 02 00 + 0.0 0.0 + 0.0 0.0 + 0.0
3 weeks of administration period
No. of animals 17 12 12 17
Dark red discoloration of the skin (%)" 0 0 0 100™
Rearings Mean=S.D. 26 + 1.8 23 + 14 20 + 14 29 + 19
Defecations Mean=S.D. 00 = 0.0 00 =+ 0.0 0.0 + 0.0 0.0 = 0.0
Urinations Mean=S.D. 0.0 + 0.0 0.0 + 0.0 0.0 + 0.0 0.0 + 0.0
4 weeks of administration period
No. of animals 17 12 12 17
Dark red discoloration of the skin (%)" 0 0 0 100
Rearings Mean=S.D. 34 + 15 28 = 1.7 35 += 20 38 = 1.6
Defecations Mean=S.D. 0.0 + 0.0 0.0 =+ 0.0 0.0 + 0.0 0.0 =+ 00
Urinations Mean=S.D. 0.0 + 0.0 00 + 0.0 0.0 + 0.0 0.0 + 0.0
5 weeks of administration period
No. of animals 17 12 12 17
Dark red discoloration of the skin (%)" 0 0 0 100~
Rearings Mean=S.D. 33 + 1.7 35 = 1.7 34 + 20 30 = 24
Defecations Mean=S.D. 0.0 = 0.0 00 =+ 0.0 0.0 = 0.0 0.0 = 00
Urinations Mean=S.D. 01 + 02 0.0 + 0.0 00 =+ 0.0 00 =+ 00
6 weeks of administration period
No. of animals 5 - - 5
Dark red discoloration of the skin (%)" 0 - - 100™
Rearings Mean==S.D. 48 + 1.1 - - 26 + 177
Defecations Mean=S.D. 0.0 = 0.0 - - 0.0 = 00
Urinations Mean=S.D. 0.0 + 0.0 - - 0.0 + 0.0
On day 4 postpartum
No. of animals 12 12 12 12
Dark red discoloration of the skin (%)” 0 0 0 100™
Rearings Mean=S.D. 59 + 14 6.1 + 22 63 =+ 2.0 58 + 1.7
Defecations Mean=S.D. 0.0 =+ 00 0.0 =+ 00 0.1 + 03 0.0 =+ 00
Urinations Mean=S.D. 03 + 0.7 0.0 + 0.0 0.0 + 0.0 02 + 04

a) : (No. of animals with abnormal signs / No. of animals examined)><100.
Significantly different from the control, 1 : p<0.05 (Student's t-test).
Significantly different from the control, ** : p<0.01 (Fisher's exact test).
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Table 12 Functional observations of female rats in combined repeat dose and reproductive/developmental toxicity screening test of
N,N -dimethylaniline by oral administration

- Day 4 of postpartum -

Dose (mg/kg/day) 0 1 10 100
No. of animals 5 5 5 5
Responses

Approach and/or Touch response

No. of normal animals 5 5 5 5
Sound response

No. of normal animals 5 5 5 5

Tail pinch response

No. of normal animals 5 5 5 5
Pupillary reflex

No. of normal animals 5 5 5 5
Aerial righting reflex

No. of normal animals 5 5 5 5

Forelimb grip strength N

Mean+S.D. 6.57 + 0.47 590 = 0.16 6.05 = 0.52 6.79 = 0.67
Hind limb grip strength N

Mean+S.D. 1.77 £ 0.25 1.76 = 0.18 1.57 = 023 1.76 = 0.27
Spontaneous locomotor activity for 15 min.

Mean+S.D. 3835 + 896 3955 + 671 3928 + 494 3870 + 388
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Table 13 Urinary findings of female rats in combined repeat dose and reproductive/developmental toxicity screening

test of N,N -dimethylaniline by oral administration

Termination of administration period

Termination of recovery period

Dose (mg/kg/day) 0 1 10 100 0 100
Number of animals 5 5 5 5 5
pH

7.0 1” 1 1 1 1 2

7.5 2 2 2 2 3 1

8.0 2 2 1 2 1 1

8.5 0 0 1 0 0 1
Protein

<30 mg/dL 1 0 1 0 1

30 mg/dL 1 3 4 2 3 2

100 mg/dL 3 2 1 2 2 2
Glucose

Negative 5 5 5 5 5 5
Ketone body

Negative 5 5 5 5 5 5
Billirubin

Negative 5 5 5 5 5 5
Occult blood

Negative 5 5 5 5 5 5
Urobilinogen”

0.1 5 5 5 5 5 5

a) : Ehrlich unit/dL.

b) : No. of animals.
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Table 14 Hematological findings of female rats in combined repeat dose and reproductive/developmental toxicity screening test
of N,N -dimethylaniline by oral administration

Termination of administration period Termination of recovery period
Dose (mg/kg/day) 0 1 10 100 0 100
Number of animals 5 5 5 5 4 5
RBC (><104/HL) 717 £ 20 706 + 22 678 + 56 490 + 32%* 820 + 23 768 + 257
Hemoglobin  (g/dL) 145 + 02 14.6 £ 0.7 14.1 + 09 124 + 0.4% 16.0 + 0.1 16.8 + 04"
Hematocrit (%) 413 £ 19 415 £ 23 40.1 = 1.8 37.6 + 1.4% 446 £ 0.7 479 + 17"
MCV (L) 57.6 =22 58.8 + 3.1 593 + 2.7 77.0 + 4.5%* 545 + 2.1 624 + 1.6
MCH (pg) 202 + 0.6 206 + 0.8 20.8 + 1.1 25.5 &+ |.4%* 195 + 0.6 219 + 06'
MCHC (g/dL) 352 £ 14 35.1 = 0.5 352 £ 09 33.1 + 03 35.7 + 0.6 352 + 0.6
WBC (x10%/uL) 150 + 43 117 + 38 112 + 30 121 + 29 58 + 12 62 + 12
Differential WBC count (%)
Basophil 0.0 = 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0
Eosinophil 08 =13 02 + 04 02 +£ 04 02 + 04 1.8 £ 1.5 02 + 04
Stab neutrophil 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0
Segmented neutrophil 28.6 £ 59 238 £ 7.6 26.0 + 4.7 232 £ 9.7 11.5 + 45 11.0 £ 6.9
Lymphocyte 70.6 + 6.5 76.0 £ 7.5 738 £ 49 76.6 £ 9.9 86.8 + 5.7 88.8 £ 6.9
Monocyte 0.0 = 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0
Other 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0
Platelet (x10*/uL) 1132 £25 1152 £89 1111 £75 1093 % 14.9 1055 = 133 106.0 + 11.3
PT (second) 16.5 + 0.3 16.5 + 0.3 17.1 £ 0.5 16.6 + 0.6 16.0 + 0.8 163 + 0.8
APTT (second) 12.7 + 1.7 11.8 + 1.2 12.1 + 04 11.3 £ 09 129 + 1.0 12.1 + 1.2

a) : Excluded a rat from calculation of mean value, because of the death of anesthetizing.

Each value shows mean+S.D.

Significantly different from the control, * : p<0.05, ** : p<0.01 (Dunnett's test).
Significantly different from the control, { : p<0.05, f1: p<0.01 (Student's t-test).

RBC
MCV
MCH

MCHC
WBC

: Red blood cell .
: Mean corpuscular volume.
: Mean corpuscular hemoglobin level.
: Mean corpuscular hemoglobin concentration.
: White blood cell .

PT : Prothrombin time.

APTT

: Activated partial thromboplastin time.

58



000O00ds300-1

Table 15 Blood biochemical findings of female rats in combined repeat dose and reproductive/developmental toxicity screening test of
N,N -dimethylaniline by oral administration

Termination of administration period Termination of recovery period
Dose (mg/kg/day) 0 10 100 0 100
Number of animals 5 5 5 49 5
AST (IU/L) 74 + 9 74 + 7 78 + 7 82 +3 76 + 23 71 + 31
ALT (IU/L) 47 £5 41 + 8 41 =5 50 £ 9 35 £ 14 25 + 8
ALP (TU/L) 147 + 64 166 + 56 154 + 67 155 + 52 9 + 17 116 + 26
Total protein (g/dL) 6.0 £ 0.4 59 +£03 6.0 + 0.2 6.1 =03 7.1 £ 04 7.0 £ 0.5
Albumin (g/dL) 35 +£0.2 34 £02 3.5 £ 0.1 3.6 =03 46 =03 45 + 04
Plasma protein pattern (%)
Albumin 562 + 24 54.8 + 0.7 57.0 + 2.6 588 + 23 64.8 + 3.2 653 + 3.1
a;-globulin 205 £ 0.3 20.7 £ 1.6 17.4 + 1.8# 17.3 + 1.5# 15.6 + 1.7 150 + 1.6
ay-globulin 4.1 £ 0.5 43 + 0.2 4.1 + 0.1 4.1 + 0.7 42 £ 0.5 42 £ 05
B-globulin 149 + 1.7 16.6 £ 1.5 16.7 + 1.0 156 £ 2.3 123 + 1.7 122 + 1.1
y-globulin 42 £ 13 36 + 09 47 + 1.1 42 + 0.8 32 + 1.1 33 + 0.8
Albumin/Globulin ratio 1.28 + 0.13 1.21 + 0.03 1.33 + 0.14 1.43 + 0.14 1.86 = 0.26 1.90 + 0.24
Glucose (mg/dL) 130 £ 27 122 + 17 123 £ 12 116 £ 7 137 £ 13 135 £ 9
Total cholesterol (mg/dL) 62 + 15 69 + 12 62 £ 5 69 + 13 81 + 18 66 = 15
Triglyceride (mg/dL) 48 + 17 44 + 34 36 + 8 34 + 11 48 £ 29 31 £ 22
Total bilirubin (mg/dL) 0.06 + 0.01 0.05 + 0.01 0.06 + 0.02 0.22 + 0.06# 0.08 + 0.01 0.03 + 0.017
Blood urea nitrogen (mg/dL) 127 + 2.7 169 + 23 15.6 + 2.7 19.5 + 3.5%* 17.5 + 0.9 16.1 + 1.5
Creatinine (mg/dL) 0.31 + 0.02 0.31 + 0.03 0.30 + 0.03 0.30 + 0.05 0.36 + 0.02 0.30 + 0.03"
Inorganic phosphate (mg/dL) 79 £ 1.0 83 £ 12 7.7 £ 1.8 8.6 + 0.8 54 £ 1.0 53 £ 04
Calcium (mg/dL) 10.7 + 0.8 10.6 + 0.5 104 + 0.5 104 + 0.3 103 + 0.4 104 + 0.5
Na (mEq/L) 1455 + 0.9 1449 + 14 144.6 + 0.8 144.5 + 0.6 145.5 + 0.8 145.8 + 1.0
K (mEq/L) 459 £ 0.25 479 + 0.55 473 + 1.07 495 + 0.34 3.65 = 0.22 3.56 + 0.30
Cl (mEg/L) 1025 + 2.1 104.0 + 2.2 1043 + 1.3 103.5 + 0.9 104.8 + 1.5 1054 + 1.9

a) : Excluded a rat from calculation of mean value, because of the death of anesthetizing.
Each value shows mean +S.D.

Significantly different from the control, ** : p<0.01 (Dunnett's test).

Significantly different from the control, # : p<0.05 (Steel test).

Significantly different from the control, T : p<0.05, 1+: p<0.01 (Student's t-test).

AST : Aspartate aminotransferase.
ALT : Alanine aminotransferase.
ALP : Alkaline phosphatase.
Na : Sodium.
K : Potassium.
Cl : Chlorine.
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Table 16 Organ weights of female rats in combined repeat dose and reproductive/developmental toxicity screening test of
N,N -dimethylaniline by oral administration
Termination of administration period Termination of recovery period
Dose (mg/kg/day) 0 1 10 100 0 100
Number of animals 12 12 12 12 5 5
Final body weight (g) 299.4+245 305.5 %221 290.6*17.4 2822 *£15.6 2955 x12.1 269.9 9.1
Brain (2 2.029+0.083  2.075+0.085 2.108 *£0.064 2.053 *0.073 2.028 *0.043 2.044 =0.044
(g%) 0.681%+0.059  0.682%0.055 0.727 £0.039  0.729 *0.046 0.688 £0.041  0.758 =+0.028"
Thymus (g) 0.244+0.097  0.290+0.086 0.244 *£0.045  0.260 =*0.065 0.408 *0.086 0.298 =0.099
(g%) 0.080+0.028  0.095+0.026 0.084 £0.017  0.092 *0.021 0.138 +£0.030  0.112 %0.040
Heart (g) 1.033+0.105 1.06240.092  1.079 #0.138  1.062 %0.104 0914 +£0.086  0.927 £0.067
(g%) 0345x0.016  0.348=%0.024 0.371 *£0.041 0.376 *0.026#  0.310 %0.038 0.343 *0.025
Liver (g) 9.280+0.905  9.811=*+1.065 9.761 % 1.731 9.501 % 0.897 7.097%0.397  6.821%0.505
(g%) 3.105%0.254  3212%0286  3.350%0.494 3.3640.224 2.404+0.145 2.527+0.169
Spleen (g) 0.621+0.139  0.664%0.106  0.774%0.179 1.901 £0.281##  0.499+0.035  0.588%0.075
(g%) 0208%0.044  0.219%0.041 0.266£0.059  0.675 £0.104##  0.169£0.015  0.218%£0.028'"
Kidneys (g 1.855+0.129 1.859+0.182 1.974%0.179 1.896 % 0.155 1.594+0.102  1.688+0.090
(g%) 0.622%0.050  0.609%0.053  0.680%0.052* 0.673=+0.052 0.540+0.048  0.626%+0.039"
Adrenals (mg) 77.0 £9.5 77.0 =113 77.6 £11.5 782 x11.2 69.4 82 71.9 *16.7
(mg%) 25.8 *3.1 252 *3.7 26.8 £4.2 27.7 £3.8 235 2.7 26.7 £6.4

Each value shows mean+S.D.

Significantly different from the control, * : p<0.05 (Dunnett's test).
Significantly different from the control, # : p<0.05, ## : p<0.01 (Steel test).
Significantly different from the control, t : p<0.05, 1+ : p<0.01 (Student's t-test).
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Table 17  Gross pathological findings of female rats in combined repeat dose and
reproductive/developmental toxicity screening test of N,N -dimethylaniline
by oral administration
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Dose (mg/kg/day) 0 1 10 100
Termination of administration period
Spleen
Swelling and dark red discoloration 0/12% 0/12 0/12 12/12%%
Termination of recovery period
Abnormal 0/5 - - 0/5

a) : No. of animals with abnormal findings / No. of animals examined.
Significantly different from the control, ** : p<0.01 (Fisher's exact test).

61



000O00ds300-1

Table 18  Histopathological findings of female rats in combined repeat dose and reproductive/developmental toxicity screening test of
N,N -dimethylaniline by oral administration

Termination of administration period Termination of recovery period
Dose (mg/kg/day) 0 1 10 100 0 100

Liver

Extramedullary hematopoiesis + 0/5Y 0/5 0/5 5/5 X% 0/5 0/5

Yellowish-brown pigmentation + 0/5 0/5 0/5 5/5 XX 0/5 3/5

Hemorrhagic necrosis + 0/5 0/5 0/5 0/5 1/5 0/5

Microgranuloma + 0/5 1/5 0/5 0/5 1/5 1/5
Bone marrow (femur)

Erythroid hyperplasia + 0/5 1/5 3/5 0/5 9xx 0/5 1/5

Erythroid hyperplasia ++ 0/5 0/5 0/5 5/5 ] 0/5 0/5
Spleen

Congestion + 0/5 2/5 2/5 0/5 9xx 0/5 0/5

Congestion +++ 0/5 0/5 0/5 5/5 ] 0/5 0/5

Atrophy of white pulp ++ 0/5 0/5 0/5 5/5 XX 0/5 0/5

Extramedullary hematopoiesis + 0/5 0/5 1/5 0/5 14x 0/5 0/5

Extramedullary hematopoiesis ++ 0/5 0/5 0/5 5/5 ] 0/5 0/5

Yellowish-brown pigmentation ++ 0/5 0/5 0/5 5/5 9xx 0/5 2/5 14x

Yellowish-brown pigmentation +H+ 0/5 0/5 0/5 0/5 ] 0/5 3/5 ]
Lung

Calcification of pulmonary aorta + /5 - - 0/5 - -

Ectopic ossification + 1/5 - - 0/5 - -

Grade : + ; Slight, ++ ; moderate, +++ ; marked.
a) : No. of animals with abnormal findings / No. of animals examined.
- : Not examined.
Significantly different from the control, . p<0.01 (Fisher's exact test).

o remarkable changes were seen in the trachea, stomach, duodenum, ileum (including Peyer's patches), colon, heart, kidney, urinary bladder,
ovary, uterus, vagina, brain (cerebrum, cerebellum and pons), spinal cord, sciatic nerve, mesenteric lymph node, axillary lymph node, thymus,
pituitary, thyroid gland, parathyroid,and adrenal.
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Table 19 Estrous cycle of female rats and reproductive performance of male and female rats in combined repeat dose and
reproductive/developmental toxicity screening test of N,N -dimethylaniline by oral administration

Dose (mg/kg/day) 0 1 10 100
Number of females 12 12 12 12
Length of estrous cycle before mating (14 days)
Mean +S.D. 41 + 0.1 42 + 03 41 + 0.1 41 + 0.1
Number of females
with abnormal estrous cycle before mating (14days)” 0 / 12 0 / 12 0 / 12 0 / 12
Number of pairs in 1st mating 12 12 12 12
Number of pairs with successful copulation 12 12 12 12
Copulation index (%)" 100 100 100 100
Number of conceiving days
Mean +S.D. 26 = 1.0 28 = 12 33 + 1.1 29 + 1.1
Conceiving days 1-5 12 12 12 12
Conceiving days [J 6 0 0 0 0
Number of impregnant males 12 12 12 12
Fertility index of males (%)? 100 100 100 100
Number of pregnant females 12 12 12 12
Fertility index of females(%)” 100 100 100 100
Number of pregnant females with live pups 12 12 12 12

a) No. of females with abnormal estrous cycle / No. of females examined.
b) (No. of pairs with successful copulation / No. of pairs) x100.

¢) (No. of impregnant males / No. of pairs with successful copulation) x100.
d) (No. of pregnant females / No. of pairs with successful copulation) x100.
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Table 20 Observations of pups in combined repeat dose and reproductive/developmental toxicity screening test of N,N -dimethylaniline by
oral administration

Dose (mg/kg/day) 0 1 10 100
Number of dams 12 12 12 11
Length of gestation (days) 225 + 05 223 + 05 228 + 05 223 £ 05
Corpora lutea 19.1 + 34 19.8 + 4.7 193 + 46 19.0 + 4.1
Implantation scars 152 £ 13 141 + 1.8 13.0 + 33 138 £ 1.3
Imp]antation index (%)a) 813 =+ 13.0 744 £+ 19.1 70.7 + 22.0 75.0 = 129
Gestation index (%)” 100 100 100 100
Pups born 141 + 1.7 128 + 3.1 11.5 + 32 123 + 1.2
Stillbirths 0.1 + 03 0.0 + 0.0 0.0 = 0.0 0.0 =+ 0.0
Live pups born 140 + 1.8 128 + 3.1 1.5 + 32 123 + 12
Delivery index (%)” 93.1 + 10.0 893 + 13.6 88.1 + 10.6 89.6 + 9.9
Birth index (%)" 926 =+ 11.0 893 =+ 136 88.1 = 10.6 89.6 + 99
Live birth index (%) 993 + 24 100.0 + 0.0 100.0 + 0.0 100.0 + 0.0
Live pups on day 4 of lactation 138 + 19 125 + 3.0 1.5 + 32 114 + 1.7
Viability index (%)” 982 =+ 4.6 983 =+ 4.1 100.0 + 0.0 92,6 + 10.6
External anomalies (%)g) 00 + 0.0 00 + 0.0 0.0 + 0.0 0.0 + 0.0
Sex ratio at birth (stillbirths included)” 87 / 169 81 / 153 81 / 138 55 /148
Mean==S.D. 0.52 + 0.12 0.50 + 0.15 0.57 + 0.16 037 + 0.09%
Sex ratio at birth (stillbirths decluded)” 86 / 168 81 / 153 81 / 138 55/ 148
Mean=S.D. 0.51 + 0.12 0.50 + 0.15 0.57 + 0.16 037 + 0.09%
Sex ratio on day 4 of lactation” 84 / 165 80 / 150 81 / 138 53/ 137
Mean=S.D. 0.51 + 0.12 0.51 + 0.15 0.57 = 0.16 0.37 = 0.09%
Body weight of pups (g)
Male Day 0 6.75 + 0.70 6.87 + 0.75 730 + 0.86 6.56 + 0.52
4 992 + 1.85 1058 = 1.68 1154 + 187 1026 + 1.16
Female Day 0 636 =+ 0.56 643 * 0.61 6.79 = 0.90 620 =+ 045
4 937 + 1.63 999 + 147 10.87 + 191 9.82 = 1.10

Each values shows mean+S.D.

Significantly different from the control, # : p<0.05 (Steel test). a) (No. of implantation scars / No. of corpora lutea)x100.

b) (No. of dams with live pups / No. of pregnant dams)>100. ¢) (No. of pups born / No. of implantation scars)x100.

d) (No. of live pups born / No. of implantation scars)x100. e) (No. of live pups born / No. of pups born)x100.

f) (No. of live pups on day 4 of lactation / No. of live pups born)x100. g) (No. of pups with external anomalies / No. of live pups)x100.

h) Total number of male pups born / Total number of male and female pups born. i) Total number of live males / Total number of live males and females.
j) Total number of live males on day 4 of lactation / Total number of live males and females on day 4 of lactation.
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