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SURVIV AL ANlMAL NUMBERS AND BODY WEIGHT CHANGES OF 
FEMAl，E MICE IN THE 2-YEAR DRINKING WATER STUDY OF 
0-PHE:NYLENEDIA1VIINE DIHYDROCHLORIDE 

Control 1000ppm 

Av. Wt. No.of Av句 Wt. % of No. of 

Surviv. cont. Surviv. 

<50> <50> 

18.9 ( 50) 510 1 50 

18.7 ( 50) 513 1 50 

19.9 ( 50) 513 1 50 

20.5 ( 50) 510 1 50 

21.2 ( 50) 510 1 50 

21.6 ( 50) 510 1 50 

22.2 ( 50) 510 1 50 

22.7 ( 50) 510 1 50 

23.2 ( 50) 510 1 50 

23.3 ( 50) 510 1 50 

23.9 ( 50) 50 1 50 

24.1 ( 50) 513 1 50 

24.1 ( 50) 50 1 50 

24.7 ( 50) 510 1 50 

24.9 ( 50) 510 1 50 

26.0 ( 50) 510 1 50 

27.3 ( 50) 510 1 50 

28.6 ( 50) 510 1 50 

29.7 ( 50) 510 1 50 

30.5 ( 50) 510 1 50 

31.3 ( 50) 510 1 50 

31.8 ( 50) 510 1 50 

32.6 ( 49) 4:9 1 50 

33.2 ( 49) 4:9 1 50 

33.8 ( 48) 48 1 50 

33.8 ( 48) 48 1 50 

33.4 ( 48) 48 1 50 

34.5 ( 48) 48 1 50 

35.1 ( 48) 48 1 50 

35.5 ( 48) 48 1 50 

35.4 ( 47) 47 1 50 

35.7 ( 41 ) 41 1 50 

35.6 ( 39) 3:9 1 50 

34.7 ( 39) 3:9 1 50 

34.2 ( 36) 310 1 50 

34.0 ( 35) 3:5 1 50 

33.4 ( 30) 310 1 50 

35.8 ( 24) 24 1 50 
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cont. Surviv. 

<60> 

Av. Wt. % of No. of Av. Wt. % of No. of 

eont. Surviv. 

<50> 

18.9 ( 50) 100 50 1 50 

18.3 ( 50) 98 50 1 50 

19.3 ( 50) 97 50 1 50 

19.8 ( 50) 97 50 1 50 

20.0 ( 50) 94 50 1 50 

20.0 ( 50) 93 50 1 50 

21.0 ( 50) 95 50 1 50 

21.5 ( 50) 95 50 1 50 

21.5 ( 50) 93 50 1 50 

22.2 ( 50) 95 50 1 50 

22.5 ( 50) 94 50 1 50 

22.6 ( 50) 94 50 1 50 

22.8 ( 50) 95 50 1 50 

23.3 ( 50) 94 50 1 50 

23.2 ( 50) 93 50 1 50 

24.2 ( 50) 93 50 1 50 

24.7 ( 50) 90 50 1 50 

25.5 ( 50) 89 50 1 50 

25.5 ( 50) 86 50 1 50 

26.1 ( 50) 86 50 1 50 

26.7 ( 50) 85 50 1 50 

27.1 ( 50) 85 50 150 

26.8 ( 50) 82 50 1 50 

27.6 ( 50) 83 50 1 50 

27.4 ( 50) 81 50 1 50 

27.3 ( 49) 81 49 150 

27.2 ( 49) 81 49 150 

27.9 ( 49) 81 49 1 50 

28.3 ( 49) 81 49 1 50 

28.3 ( 48) 80 48 1 50 

28.4 ( 46) 80 46 1 50 

29.1 ( 45) 82 45 1 50 

28.7(42) 8142/50 

28.7 ( 39) 83 39 1 50 

28.6 ( 34) 84 34 1 50 

28.4 ( 33) 84 33 1 50 

28.5 ( 28) 85 28 1 50 

29.3 ( 28) 82 28 1 50 
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WATl~R CONSUMPTION CHANGES OF MALE MICE IN THE 2-，)'EAR 
DRINKING WATER STUDY OF 0・PHENYLENEDIAMINEDIHYDROCHLORIDE 

Control 

Av. WC. No. of 

Surviv. 
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500 ppm 

Av. WC. % of No. of 

cont. Surviv. 
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1000 ppm 

Av. WC. % of No. of 

cont. Surviv. 

<50> 

3.4 ( 50) 72 50 / 50 

3.7 ( 50) 79 50 / 50 

3.8 ( 50) 86 50 / 50 

3.5 ( 50) 76 50 / 50 

3.4 ( 50) 76 50 / 50 

3.8 ( 50) 79 50 / 50 

3.5 ( 50) 80 50 / 50 

3.6 ( 49) 80 50 / 50 

3.4 ( 48) 74 50 / 50 

3.6 ( 50) 75 50 / 50 

3.5 ( 50) 81 50 / 50 

3.4 ( 50) 81 50 / 50 

3.6 ( 49) 82 50 / 50 

3.3 ( 49) 77 50 / 50 

3.2 ( 50) 84 50 / 50 

3.0 ( 50) 81 50 / 50 

3.1 ( 50) 84 50 / 50 

3.0 ( 50) 81 50 / 50 
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3.9 ( 47) 93 47 / 50 

3.9 ( 46) 83 46 / 50 

4.1 ( 42) 85 42 / 50 

4.0 ( 41) 87 42 / 50 

2000 ppm 

Av. WC. % of No. of 

eont. Surviv. 
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く>: NO.of effective an:imals， ( ) : No.ofmeasuI'ed animals， Av.WC.:Averaged water consumption (Unit:g). 



TABLE 4 

(Study No.(372) 

WAT:ER CONSUMPTION CHAJ¥rGES OF FEMALE MICE IN THE 2・YEAR
DRINKING WATER STUDY OF 0・PHENYLENEDIAMINEDIHYDROCHLORIDE 

Control 1000 ppm 2000 ppm 4000 ppm 

Week Av. WC. NO.of Av. WC. % of NO.of Av. WC. % of No.of Av. WC. % of No.of 

on Study Surviv. cont. :Surviv. cont. Surviv. ∞nt. Surviv. 
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<50> 

3.3 ( 50) 79 EiO I 50 

3.3 ( 49) 75 EiO I 50 

3.3 ( 50) 79 EiO I 50 

3.2 ( 50) 74 EiO I 50 

3. I( 50) 74 dO I 50 

3.5 ( 50) 80 EiO I 50 

3.4 ( 50) 81 EiO I 50 

3.5 ( 49) 81 dO I 50 

3.6 ( 50) 84 dO I 50 

3.5 ( 49) 83 EiO I 50 

3.5 ( 50) 83 dO I 50 

3.5 ( 50) 81 dO I 50 

3.8 ( 48) 88 dO I 50 

3.6 ( 50) 84 dO I 50 

3.4 ( 50) 83 dO I 50 

3.3 ( 50) 80 dO I 50 

3.1 ( 50) 78 dO I 50 

3.2 ( 50) 80 dO I 50 

3.2 ( 50) 80 EiO I 50 

3.2 ( 50) 82 EiO I 50 

3.2 ( 49) 82 EiO I 50 

3.1 ( 50) 78 EiO I 50 

3.2 ( 49) 80 49 I 50 

3.0 ( 49) 77 4.9 I 50 

3.1 ( 49) 82 4.9 I 50 

3.0 ( 49) 77 4.9 I 50 

3.0 ( 48) 77 4.8 I 50 

3.0 ( 48) 81 48 I 50 

3.0 ( 46) 77 46 I 50 

3.1 ( 45) 79 45 I 50 

3.2 ( 43) 78 43 I 50 

3.1 ( 42) 79 42 I 50 

3. I( 40) 78 40 I 50 

3.5 ( 36) 85 3.6 I 50 

3.3 ( 33) 79 3，3 I 50 

3.5 ( 30) 85 3，0 I 50 

3.3 ( 29) 77 2:9 I 50 
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<50> 

1. 6 ( 50) 38 50 I 50 

1.8 ( 50) 41 50 I 50 

1.8 ( 50) 43 50 I 50 

1.9 ( 50) 44 50 I 50 

1. 9 ( 50) 45 50 I 50 

2.1 ( 50) 48 50 I 50 

2.0 ( 50) 48 50 I 50 

2.0 ( 50) 47 50 I 50 

2.1 ( 50) 49 50 I 50 

2.0 ( 50) 48 50 I 50 

2.2 ( 50) 52 50 I 50 

2.2 ( 50) 51 50 I 50 

2.3 ( 50) 53 50 I 50 

2.2 ( 50) 51 50 I 50 

2.2 ( 50) 54 50 I 50 

2.0 ( 50) 49 50 I 50 

2.0 ( 50) 50 50 I 50 

2.2 ( 50) 55 50 I 50 

2.2 ( 50) 55 50 I 50 

2.2 ( 50) 56 50 I 50 

2.2 ( 50) 56 50 I 50 

2.3 ( 50) 58 50 I 50 

2.3 ( 49) 58 49 I 50 

2.2 ( 49) 56 49 I 50 

2.2 ( 49) 58 49 I 50 

2.3 ( 49) 59 49 I 50 

2.4 ( 48) 62 48 I 50 

2.3 ( 48) 62 48 I 50 

2.5 ( 47) 64 47 I 50 

2.8 ( 46) 72 46 I 50 

3.1 ( 45) 76 45 I 50 

3.3 ( 44) 85 44 I 50 

3.4 ( 43) 85 43 I 50 

4.0 ( 40) 98 40 I 50 

3.7 ( 40) 88 40 I 50 

3.8 ( 35) 93 35 I 50 

3.8 ( 33) 88 34 I 50 

〈>:NO.ofe島 ctivean:imals， ( ) : No.ofmeasured animals， Av.WC.:Averaged water consumption (Uniじg).



TABLE 5 

(Study No.(372) 

FOOD CONSUMPTION CHANGES OF MALE MICE IN THE 2-YE:AR 
DRINKING WATElR STUDY OF 0・PHENYLENEDIAMINEDIHYDROCHLORIDE 

Control 500ppm 1000 ppm 2000 ppm 

Week Av. FC. NO.of Av. FC. % of No.of Av. FC. % of No.of Av. FC. % of No.of 

on Study Surviv. cont. Surviv. cont. Surviv. eont. Surviv. 

n
U
T
-
-
o“
QUA-A
且

U
9“
ρ
U
O
V
4晶

Q
U
9
h
M
ρ
0
0
υ
4‘
虫

U
9“
自
υ
n
V
4
&
Q
U
9
u
n
b
nリ

A宮
虫

U
9
h
-
A宮

1

2

3

4

5

6

7

8

9

1

1

1

1

1

1

2

2

3

3

3

4

4

5

5

5

6

6

7

7

7

8

8

9

9

9

m

m

 

<50> 

3.7 ( 50) 150 I 50 

3.9 ( 50) 150 I 50 

3.9 ( 50) 150 I 50 

4.0 ( 50) 150 I 50 

4.0 ( 50) 150 I 50 

4.1 ( 50) 150 I 50 

4.1 ( 50) 150 I 50 

4.2 ( 50) 150 I 50 

4.2 ( 50) 150 I 50 

4.3 ( 50) 150 I 50 

4.2 ( 50) 150 I 50 

4.3 ( 50) 150 I 50 

4.2 ( 50) l50 I 50 

4.4 ( 50) 150 I 50 

4.4 ( 50) 150 I 50 

4.5 ( 50) 150 I 50 

4.5 ( 50) 150 I 50 

4.7 ( 50) 150 I 50 

4.9 ( 50) 150 I 50 

5.0 ( 50) 150 I 50 

4.9 ( 50) 150 I 50 

5.0 ( 50) 150 I 50 

4.9 ( 50) 150 I 50 

5.0 ( 50) 150 I 50 

4.7 ( 50) 150 I 50 

4.6 ( 50) l50 I 50 

5.0 ( 50) 150 I 50 

5.1 ( 50) 150 I 50 

5.1 ( 50) l50 I 50 

5.1 ( 50) 150 I 50 

5.2 ( 48 ) 48 I 50 
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(Study No.(372) 

FOOD CONSUMPTION CHANGES OF FEMALE MICE IN THE 2-YEAR 
DRINKING WATER STUDY OF 0・PHE:NYLENEDIAMINEDIHYDROCHLORIDE 

TABLE 6 

Control 1000 ppm 2000 ppm 4000 ppm 

Av. FC. No. of Av. FC. % of No. of Av. FC. % of No. of Av. FC. % of No. of 

Surviv. cont. Surviv. ∞nt. Surviv. eont. Surviv. 

〈50> <50> <50> <50> 
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82 49/50 

82 49/50 
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79 44/50 
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(Study No. 0372) 

TABLE 7 INCIDENCES OF EXTERNAL AND IN1rERNAL MASSES IN CLINICAL OBSERVATION 

OF MA.:~E MICE IN THE 2・YEARDRINKING WATER STUDY 

OFo・PHENYLENEDIAMINEDIHYDROCHLORIDE 

Time ofma:ss occurrence (week) 0""13 14""2627""3940"'5253""65 6s""78 79""91 92""104 。""104 
External mass 

Control 。150 0/50 0/50 O/EiO 0/50 0/50 0/49 2/47 2/50(1/12) 
500ppm 0/50 0/50 0/50 0/49 0/49 1147 3/45 1/43 4/50(3/12) 

1000ppm 0/50 。150 0/50 O/E.O 1150 1/49 2/49 2/48 3/50(11 8) 
2000ppm 0/50 。150 0/50 014:9 0/49 1/49 0/48 2/42 3/;50( 1111) 

Internal mass 

Control 0/50 1150 1/50 1/5.0 1/50 G/50 10/49 10/47 15/50(5/12) 

500 ppm 0/50 1150 1150 1149 2/49 ~~/47 1/45 8/43 11150(5112) 

1000ppm 0/50 1150 3/50 3/5.0 4/50 d/49 5/49 13/48 1G/50( 21 8) 

2000ppm 0/50 1150 1150 014，9 。149 0/49 4/48 6/42 10/50(6/11) 
No. of animals with mass 1 No. of survivi:ng animals at the fi.:rst week i.:n each period. 
(No. of dead and moribund animals with mass 1 No. of dead and moribund animals) 

TABLE 8 INCIDENCES OF EXTERNAL AND INTERNAL MASSES IN CLINICAL OBSERVATION 

OF FEIVIALE MICE IN THE 2-YEAR DRINKING WATER STUDY 

OFo・PHENYLENEDIAMlNEDIHYDROCHLORIDE 

Time ofmass occurrence (week) 0""13 14""2627""8940--""'5253""65 6Ei""78 79""91 92""104 。""104 
External mass 

Control 0/50 0/50 0/50 1/5，0 2/48 ~~/48 3/4G 3/37 3/50(1126) 

1000ppm 0/50 0/50 0/50 0/5，0 。/49 。148 0/45 0/37 0/50(0/21) 
2000ppm 0/50 。150 0/50 0/5，0 0/50 。149 0/46 2/38 2/50(1/22) 
4000ppm 0/50 。150 0/50 0/50 1149 ~~/48 2/46 2/41 4/50(4116) 

Internal mass 

Control 0/50 0/50 0/50 0/50 0/48 4/48 6/4G 6/37 11/50( 8126) 

1000 ppm 0/50 1150 1150 3/50 5/49 11/48 14/45 14/37 26/50(19/21) 

2000ppm 0/50 0/50 0/50 0/50 3/50 10/49 17/46 20/38 31/50(18122) 

4000ppm 。150 0/50 1/50 2/50 2/49 6/48 11/46 21/41 27/;50(13116) 
No. of animals with mass 1 No. of surviving a国malsat the五I'stweek i.:n each period. 
(No. of dead and moribund animals with mass 1 No. of dead and moribund animals) 



(Study No.Os72) 

TABLE 9 HEMATOLOGY OF MALE MICE IN THE 2-YEAR DRINKING WATER STUDY 

OFo・PHEI'JYLENEDIDHNEDIHYDROCHLORIDE 

Group name Control 500ppm 

No. of examined animals 36 38 

Red blood cell (1061μL) 9.60土 0.91 9.59土1.28

Hemoglobin (g/dL) 13.8土1.1 13.6土1.5

MCV(ι) 45.8土1.9 45.3土 2.9

MCHC (g/dI.I) 31.5土 0.7 31.4土1.0

Platelet (10:3/μυ 1911土 411 1985土 418

WBC (1031μL) 4.47土 8.86 2.96土1.61

Differential WBC (%) 

N-Seg 30土 17 29土 13

Eosino 2土 1 2土 3

Mono 5土 3 5土 2

h在ean土S.D.

*) Significant difference， pく0.05(Test of Dunnett) 

**) Significant difference， p<O.Ol (Test ofDunnett) 

1000 ppm 2000 pp:m 

42 39 

9.43土1.92 9.10土 0.84

13.5土 2.3 13.3土1.2

46.9土 6.3 46.9土1.2

31.1土1.3 31.1土 0.6

2084土 470 2279土 303

3.05土 2.90 2.00土1.31

36土 14 42土 17

1土 1 1土 3

4土 2 3土 1

TABLE 10 HE1在ATOLOGYOF FEl¥llALE MICE IN THE 2・YEARDRINKING WATER STUDY 
OFo・PHENYLENEDIAMINEDIHY])ROCHLORIDE 

Group name Control 1000 ppm 

No. of examined animals 22 27 

Hemoglobin (g/dL) 14.1土 2.3 13.6土1.7

MCV(旺.. ) 45.7土 2.3 46.7土 2.8

MCHC (g/dL) 31.6土1.1 31.5土1.1

Platelet (10:3f!.lL) 1210土 273 1329土 374

Differential WBC (%) 

Eosino 3土 4 1土 1

h在ean土S.]).

*) Significant difference， pく0.05(Test of Dunnett) 

吋 Significantdifference， pく0.01(Test ofDunnett) 

2000ppm 4000ppm 

!~5 28 

12.9土 2.7 13.4土1.2

47.4土 5.1 46.7土 2.1

30.9土1.6 * 30.7土 0.6

1399土 453 1641土 454

1土 1 合* 1土 1

*づた

合*

士会

** 

** 
会合

会*

土台

** 

** 
会*

*女

士宮た

** 



TABLE 11 BIOCHEMISTRY OF MALl[!; MICE IN TH:[!; 2・YE.ARDRINKING WATER STUDY 

OF 0・PHENYLENEDIAMINEDIHYDROCHLORIDE 

Group name 

No. of examined animals 

Total protein (g/dL) 

Albumin (g/dJ) 

Triglyceride (rng/dL) 

GPT(IU江)

ALP (IUIL) 

CPK(IU江，)

Urea nitrogen (mg/dL) 

Sodium (mEq/L) 

Potassium (mEqIL) 

Mean土S.D.

Control 

37 

5.1土 0.6

2.9土 0.4

47土 27

49土 77

124土 28

42土 13

2:3.4土 9.4

152土 1

4.3土 0.4

勺Significantdifference， pく0.05(Test of Dunnett) 

*) Significant di笠Brence，p<O.Ol (Test ofDu:o.nett) 

500ppm 1000ppm 

38 42 

5.3士 0.7 5.3士 0.9

3.0土 0.4 3.0土 0.5 * 

41 :!: !M 41土 16

135土 855 178土 514 会*

220 土 ;:~44 士会 337土 396 ** 

47 土 ~~O 120土 337 * 

22.8土 8.3 28.4土 12.1 ** 

152土 1 152土 3

4.1土 0.3 4.2土 0.4

(Study No.u872) 

2000ppm 

39 

5.6士 0.8 合*

3.2土 0.3 ** 

31土 11 *合

119土 300 *会

279土 182 *合

84土 129 士*

30.9土 11.8 ** 

153土 2 安土

4.0 土 0.4 会女

TABLE 12 BIOCHEMIS'TRY OF FEMl'..LE MICE IN THE 2.YEAR DRINKING WATER STUDY 

OFo・PHEN'lLENEDIAMUmDIHYDROCHLORIDE 

Groupname 

No. of examined animals 

Total protein (g/dL) 

Albumin (g/dL) 

AlG Ratio 

T.cholesterol (mg/dL) 

Phospholipid (mg/dL) 

GPT(IU江J)

ALP (IUIL) 

CPK(IU江)

Urea nitrogen (mg/dL) 

Sodium (mEq.lL) 

Chloride (mEqIL) 

Mean土S.D.

Control 

23 

5.5土1.1

2.9土 0.3

1.3土 0.3

85土 37

163土 61

40土 23

171 土 53

73土 65

23.6土 24.3

151土 2

123土 3

安)Signi五.cantdi笠eren.ce，pく0.05(Test ofDunnett) 

吋 Significantdi丘Brence，p<O..01 (Test of Dunnett) 

1000ppm 

27 

5.3土 0.5

3.1土 0.3

1.4土 0.2

93土3:7

177土 5.3

74土 123

254土 88

64土 4，3

24.5土 10.6

151土 2

123土 4

づk

20001Ppm 

2s 

5.4土 0.9

3.2土 0.5

1.5土 0.2

会*

133土 81 会*

244 士 116 女合

120土 189

443土 468

117土 184

27.5土 11.9

152土 3

124土 5

** 

女*

4000ppm 

31 

5.7土 0.7 会

3.5土 0.4 ** 

1.6土 0.2 会*

169土 74 ** 

286土 104 合*

207士 316

598土 559

112土 88

** 
*会

*合

30.7 土 13.~' *会

155土 4

126土 4

** 
士会



(Study No.O;372) 

URINALYSIS OF MALl~ MICE IN THE 2-YEAR DRINKING WATER STUDY 
OFo・PHENYLENEDIAMlNEDIHYDROC日LORIDE

TABLE 13 

Group Grade Control 5>00 ppm 1000 ppm 2000 ppm 

Number of examined animals 38 38 42 39 
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URINALYSIS OF FEMALE RATS IN THE ~~-YEAR DRINKING WATER STUDY 
OF 0・PHENYLENEDIAMlNEDIHYDROCHLORIDE 

TABLE 14 

Group Grade Control 1000 ppm 2000 ppm 4000 ppm 

Number of examined animals 27 29 28 34 
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(Study No.Os72) 

TABLE 15 ORGAN WEIGHT8 OF MALE MICE IN THE 2-YEAR DRINKING WATER 8TUDY 

OFo・PHENYLENEDIAMlNEDIHYDROCHLORIDE 

Group name Control 500 ppm 1000 ppm 2000ppm 

No. of examined animals 37 38 42 39 

Body weight (g) 48.1土 7.0 40.3土 5，.3 ** 35.1 土 4.1 ** 31.0土 2.6 *士

Adrenals (g) 0.011土 0.003 0.010土 0.003 0.010土 0.003 0.009土 0.008

Adrenals (%) 0.023土 0.009 0.025土 0.008 0.030土 0.009 会* 0.031 :l: 0.011 ** 

Testes (g) 0.~n9 土 0.044 0.221土 0.051 0.204土 0.033 0.209土 0.030

Testes (%) 0.461土 0.094 0.557土 0.156 会 0.586土 0.102 ** 0.679土 0.109 ** 

Heart (g) 0.~~32 土 0.026 0.216土 0.018 女* 0.210土 0.019** 0.197士 0.021 ** 

Heart (%) 0.495土 0.111 0.547土 0.094* 0.602土 0.065 *会 0.639 :l: 0.068 ** 

Lungs (g) 0.238土 0.091 0.222土 0.046 0.208土 0.037 * 0.195士 0.027 ** 

Lungs (%) 0.d04土 0.196 0.556土 0.114 会 0.600土 0.127 ** 10.637土 0.128 女*

Kidneys (β 0.H64土1.964 0.757土 0.893 0.675士 0.447* 10.765土 0.918

Kidneys (%) 2.119土 4.555 1.925土 2:.408 * 1.932土1.234** :2.473土 2.930 *士

8pleen (g) 0.092土 0.080 0.143土 01.210 0.169土 0.271 10.092土 0.112

8pleen (%) 0.199土 0.171 0.373土 01.584* 0.506土 0.867 ** 10.298土 0.365 * 

Liver (g) 1.792土 0.601 1.902土 0.633 2.092土 0.964 1.872土 0.504

Liver (%) 3.H19土 2.259 4.945土 2.625 ** 6.162土 3.224 会* 13.115土1.984 合*

Brain (g) 0.453土 0.017 0.456土 0.017 0.453土 0.020 0.453土 0.018

Brain (%) 0.B67土 0.173 1.151士 0.157 ** 1.308土 0.156 ** 1.470土 0.127 ** 

Mean土8.D.

H勺)S円igLnitfEEca-一nt一 differenee， pく0.05(Test ofDunnett) 
8igni五cantdifference， pく0.01(Test ofDunnett) 



TABLE 16 

Group name 

(Study NO.0372) 

ORGAN WEIGHTS OF FEMALE MICE INTHE 公YEARDRINKING WA.TER STUDY 
OFo・PHENYLENEDIAMINEDIHYDROCHLORIDE 

Control 1000 ppm 2000ppm 4000ppm 

No. of exami:o.ed animals 24 29 28 34 

Body weight (g) 

A.drenals (g) 

A.drenals (%) 

Ovaries (g) 

Ovaries (%) 

Heart (g) 

Heart (%) 

Lungs (g) 

Lungs(%) 

阻 dneys(ρ 

Kidneys(%) 

Spleen (g) 

Spleen (%) 

Liver (g) 

Liver (%) 

Brain (g) 

Brain (%) 

81.1土 3.4 28.4 :!: 4.4 

0.013土 0.003 0.013土 0.004

0.040土 0.009 0.045土 0.018

0.097 :!: 0.113 0.268土 0.866

0.:310土 0.383 0.893土 2:.780

0.183土 0.026 0.169土 0.031

0.1300土 0.129 0.597土 0.086

0.!249土 0.243 0.197土 0.053

0.831土 0.904 0.700土 0.187

0.1501土 0.273 1.056土 2.744

1.4355土 0.992 3.077土 6.025 宏

0.169土 0.159 0.298土 0.672

0.1576土 0.598 1.048土 2.384

1.490土 0.300 1.580土 0.437

4.891土1.346 5.611土1.529

0.471土 0.021 0.466土 0.017

U533土 0.186 1.674土 0.231

Mean土S.D.

*) Significant difference， pく0.05(Test of Dunnett) 

帥)Significant di笠erence，p<O.Ol (Test ofDunnett) 

26.4土 5.6 ** 21.5土 2.1 女合

0.012 :!: 0.002 0.010土 0.002 ** 

0.046土 0.009 0.049土 0.015 合

0.052土 0.077 0.041土 0.0:37

0.201土 0.268 0.193土 0.IH8

0.158土 0.032 会* 0.139 土 0.0!~5 ** 

0.612土 0.136 0.649 土 0.1!~2

0.191土 0.028 0.173 土 0.0!~4 大*

0.745土 0.157 * 0.810土 0.100 *合

2.107土 6.004 0.442土 0.388 ** 

5.634土 12.482 ** 2.070土1.574 *会

0.168土 0.128 0.115土 0.1'78 ** 

0.642土 0.487 0.510土 0.784

1.993土1.208 2.024土 0.9'76

7.834土 5.039 士会 9.451土 4.682 ** 

0.455土 0.025 * 0.443土 O.O!H 会*

1.775土 0.254 ヨた* 2.081 土 0.2!~5 ** 



(Study No.0:372) 

INCIDENCES OF SELECTED LESIONS OF l¥1ALE MICE IN THE 2・YEAR
DRINKING WATER STUDY OF 0・PHE:NYLENEDIAMINEDIHYDROCHLORIDE 

TABLE 17 

Group Control 500 ppm 1000 ppm 2000 ppm Peto Coehran-
Number of examined animals 50 50 50 50 test Armitage 
Organ Grade of tes-c 

nonneoplastic 
Findings findin宮
Nasal cavity 
Eosinophilic change: 1+ 31 25 25 36 
respiratory epithelium 2+ 0 1 3 6 

3+ 1 1 0 3 
Chis司uarち~~ -

Respiratoty metaplasia: 1+ 18 7 12 11 
olfactory epithelium 2+ 0 0 1 0 

Chi square test * 

Lung 
Bronchiola.r-alveolar adenoma 5 4 5 2 
Bronchiola.r-alveolar carcinoma 9 455  

1 0 1 
0 00  

Stomach 
Hyperplasia:glandular stor且aeb

5 
O 

W
O
4
 

Q
U
1
A
*
 

1 
1 

1+ 
2+ 

Chi square test 

Liver 
Acidophilie eell focus 

作

，

唱

i
'
B
A

n
o
q
o
n
u
 

5
0
0
 

。hn
u
n
u

1+ 
2+ 
3+ 

Chi square test 

Basophilic cell focus 

Hemangioma 6 4 1 0 * 
Hepatocellular adenoma 1) 12 25帥 34付 35帥
Hepatocellular carcinoma ~~) 6 9 12 10 
1)+2) 18 29北 39土台 38女官 ↑ ? ↑ ↑ 

↓↓ 

「↑↑↑ 

Gall bladder 

Hyperplas:ia 8 c) 

* 

8 b) 
女

13 
安安

a) 
O 1+ 

Chi square test 

Papillary adenoma o 2 4 5  *↑↑  

n
u
n
u

。。守
i

白

u
n
U
9
h
M
n
u

n
U
A
U
司

i
唱

i

Kidney 
Hydronephrosis 

Brain 
E位neralization 1+ 21 8 20 16 

Chi square test 帥

Grade 1+: Slight 2+: Moderate 3+: Marked 4+: Severe 

Signi五cantdifferenc氾 *: p<0.05 安安:p<O.Ol Chi square test J:oJr non.neoplastie lesion 

Fisher's exact test for neoplastic lesion 

↑(↓): p<O↑↑(↓↓) : p<O.Ol Peto or Cochran.Armitage test for neoplastic lesion 

a): No. ofe口~aminedanimal is 46. b): No. of examined animal is 49. c:): No. of exami且eda凶malis47. 

The combined incidences indieate the tumorbearing animalI.s but not the tumors. 

1 * 3 5 7 
All site 
Hemangioma 



(Study No.0372) 

TABLE 18 INCIDENCES OF SELECTED LESIONS OF FE:MALE MICE IN THE 2-YE.AR 
DRINKING WATER STUDY OF 0子HENYLENEDIAMlNEDIHYDROCHLORIDE 

Group Control 1000 ppm 2000 ppm 4000 ppm PeωCochran" 
Number of examined animals ー」ι-~一 一」ι一 一」ιtest Armit高官官。rgョn Grade of test 

nonne心plasti，~
Findings finding 
Nasal cavity 
Eosinophilic change: 
olfact冶ryepithelium 

1+ 
Chi square test 

7 11 18 
合

Eosinophilic change: 
respiratory epithelium 

1+ 
2+ 
3+ 

Chi square test 

0
5
2
 

9
0
 

ハ口

Q
U
1
i
・官

。

血

唱

i

*

匝

D
9
a
1ム
*

1
ム

Q

d

*

白
υ
Q
U
Tム
合

9
“
1
ム
ム
宮

Respiraぬrymetaplasia : gland 1+ 14 19 22 31 
2+ 0 0 5 3 

Chi square tE~st 材料

Nasopharynx 
Eosinoph出cchange 1+ 2 i5 3 13 

2+ 0 0 0 
Chisquar官test *台

Lung 
Metastasis : liver tumor 2 :3 5 2 

Lymph node 
Malignant lymphoma 22 1156帥 3付↓↓

Spleen 
Extramedullary hematopoiesis 1+ 14 i5 10 9 

2+ 5 7 2 
3+ 2 4 

Chi square test 合

Liver 
Clear cell fbcus 

Acidophilic cell focus 

1+ 。 .:1 3 6 
2+ 。 。 。 。
3+ 。 O 。 2 

Chi square test 安

1+ 1 3 3 12 
2+ O l 。 5 
3+ 。 O 。 1 
4+ 1 O 。 。

Chi square test ~安

1+ 。 l5 4 9 
2+ l 2 。 1 

Chi square test 士会

Basophilic cell focus 

Hepatocell1l1ar adenoma 1) 6 2:~ 付 23 ** 34付↑↑↑↑
Hepatocell1l1ar carcinoma 2) 4 11 ** 17 **↑↑↑↑  
l)+2)6  23付 31帥 41付↑↑↑↑

Gall bladder 
Hyperplasia 1+ 

Chi square t白st

。 2 14 
** 

10 
** 

Papillary adenoma 。 1 5 * 3 

Grade 1+: Slight 

女:p<0.05 

2+: Moderate :3+: Marked 4+: Severe 

Significant difference 安*:p<O.Ol Chis司uaretest for non"neoplast:lc lesion 

Fisher's exact test for neoplastic lesion 

↑(t) : p<O.05 ↑↑(↓↓) : p<O.Ol Peto or Cochran"Armitage test f(注目oplasticlesion 

The combined incidences inclicate the tumor-bearing animals but not the tumors. 



(Study No.Ul372) 

TABLE 18 INCIDENCES OF SELECTED LESIONS OF FE:MALE MICE IN THE 2-YEAR DRINKING 
WATER STUDY OF 0・PHENYLENEDIAMlNEDIHYDROCHLORIDE (Continued) 

Group Con仕01 1000 ppm 2000 ppm 4000 ppm Peto Cochran' 
Number of examined animals ー」ι___50__ 一_50__. 50 蹴 Armitage
Organ Grade of test 

nonneoplastic 
Fin出ngs finding 
Kidney 
Inflammatory polyp 1+ 

2+ 
3+ 

Chi square test 

n
u
o
A
A
U
 

。，A
q
A

，D

n
u

。，“
0
0
4宥

噌

i
o
L
9
d

Hydronephrosis 1+ 4 0 4 
2+ 0 2 0 
3+ 7 11 7 

Chi square t"st 'k 付 *

Pituitary 
Hyperplasia l十

2+ 
3+ 

Chi square test 

5

ρ

0

1

 

Q
U
吟

A
内
リ

。。守
i
A
U

4
0
0
安

Adenoma 6 :3 1 ↓ 

Adrenal 
Spindle-ω11 hyperplasia 1+ 23 18 17 36 

2+ 24 2~3 32 11 
3+ 0 1) 0 

Chi square test 脅

Uterus 
Endometrial stromal polyp 3 1) 0 0 ↓ 
Histiocvtic sarcoma 9 18*  10 10 

All site 
Malignant lymphoma 23 17 7*台 4 ** ↓↓ 

Grade 

Signi五cantdifference 

l+:Slight 

*: p<0.05 

2+: Moderate 3+: Marked 4+: Severe 

**: p<O.Ol Chi square test for non-neoplast:ic lesion 

Fisher's exact test for neoplastic lesion 

↑(↓) : p<0.Cl5 ↑↑(↓↓): p<O.Ol Peωor Cochran-Armitage test長lrneoplastic lesion 

The combined incidences indicate the tumor-bearing animals but notthe tumors. 



(Study No.0872) 

TABLE 19 HISTORICAL CONTROL DJ 
IN JAPAN BIOASSAY RESEARCH 王CENτT‘:ER:Cξ吋rj:BDF、1MALEMICE 

Organs No. of 
No.of 

宅 a:nimalswith lncidence r.臼n.'Max.
amma.〓 bearing (%) (%) 

Tumors tumors 

Liver <1296> 

HE!patocellular adenoma 1) 231 17.8 4・ 34

Hopatocellular c釘c:Lnoma2) 265 20.4 2・ 42

Hopatoblastoma 3) 7 0.5 0・ 6

2)ート3) 267 20.6 2' 46 

1)+2)+3) 456 35.2 8・ 72

27 carcinogenic:ity studies exami:ned in Japan Bioassay Research Ce:nter were used. 
Study No.: 0044，0060， 0062，0064，0066，0068，01096，0105，0116，0140，0159， 0163， 0190， 0206， 0211， 0225， 0243， 0268， 0270， 0~:79 

0285，0297，0319，0829，0343，0348，0:366 

TABLE 20 1丑STORICALCONTROL DATA OF SELECTED :NEOPLASTIC I，ESIONS 
IN JAPAN BIOASSAY RESEARCH CENT:~R:C吋:BDF1FEl\在ALEMICE

Organs NO.of 
NO.of 

可 animals lncidence Min. . Max. 
lms wi也 bea討珂 (%) (%) 

Tumors 品一~.-tumors

Liver <1298> 

Hepatocellular adenoma 1) 66 5.1 0-10 

Hepatocellular carcinoma 2) 32 2.5 0- 8 

Hepatoblastoma 3) O 0.0 0・ O

2)+3) 33 2.4 0- 8 

1)十2)+3) 95 7.3 4 -14 

27 carcinogenic:ity studies examil1ed in Japan Bioa路 ayResearch Ce:nter were used. 
Study No.: 0044， 0060， 0062， 0064， 0066， 0068， 01096， 0105， 0116， 0140， 0159， 0163， 0190， 0206， 0211， 0225， 0243， 0268， 0270， m:79 

0285， 0297， 0319， 0829， 0343， 0348， 0:366 



(Study No. 0372) 

TABLE 21 CAUSE OF DEATH OF MICE IN THE 2-YEAR DRINKING WATER :STUDY 
OF 0・PHENYLENEDIAMlNEDIHYDROCHLORIDE 

Male Female 

Group Control 500 ppm 1000 ppm 2000 ppm Control 1000 ppm 2000 ppm 4000 ppm 

Number of dead or moribund animals 12 12 8 11 26 21 22 16 

No microscopical con五rmatおn O 1 1 O 。 O 1 O 

Integumentary system lesion O O O 1 O O O O 

Renallesion O O O O 1 O O 1 

Urinary retention 1 1 O 1 O O O O 

Hydronephrosis 1 1 1 2 O 2 6 4 

Tumor death : leukemia 3 4 l 3 14 8 1 1 

subcutis O O 1 O O O O 。
lung O O O O O O 1 O 

spleen 1 1 O O 1 1 O O 

salivary gland O O 1 O O O O O 

small intestine O O O 1 O O 。 O 

large intestine O O O 。 O 1 。 O 

liver 4 3 2 2 2 1 3 2 

pancreas 1 O O O O O O O 

pituitary O O O O 1 O 。 1 

ovary O O 。 l 

uterus 6 8 9 6 

spinal cord O O O 1 O O 。 O 

peripheral nerves O 1 1 O 1 O 。 O 

bone 1 O O O O O 。 O 

peritoneum O O O O O O 1 O 


