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. Subcutaneous Administration of Piroctone Olamine to Rats
from Pre-Conceptional Period through Early Stage of Gestation

Summary

Piroctone olamine (P0) was administered subcutaneously to rats (Sprague-
Dawley) at dose levels of 500, 100, 50 and 20 mg/kg/day (vehicle: 0.5 %
CMC), and its effects on reproduction were investigated. Males were
treated for 9 weeks before mating and through the mating period, and fe-
males for 2 weeks before mating and through day 6 of gestation. Cesarean
sections were performed on all pregnant females from each group on day
18 of gestation. The following results were obtained:

1. The animals of both sexes in all the groups including the control
showed signs of pain at each time of administration and nodes caused
by the residual PO at the site of injection {dorsal area). The males
treated with 500 and 100 mg/kg/day showed a markedly protrusive injec-
tion site with pus, induration, depilation and cracked appearence.

2. At 500 mg/kg/day, 8 males died supposedly due to inflammation caused
by the large amount of PO which was poorly absorbable by the sub-
cutaneous route.

3. At 500 mg/kg/day, body weight gains were depressed in the males and
. in the females during gestation.

4. The occurrence of copulation was delayed at 500 mg/kg/day. The cause
of the delay was considered to be inflammation at the injection site
due to the residual PO. However, the females and surviving males at
this dose level showed reproductive ability; the copulation and con-
ception rates were normal.

5. In the females, the heart and spleen weighed more at all the treat-
ment levels and the uterus weighed less at 500 mg/kg/day. In the
19 weeks old males, weights of the following organs were increased:
the thyroid, heart, liver and spleen at all the levels of treatment,
the pancreas at 50 mg/kg/day or higher, and the kidney, adrenal and
lung at 500 mg/kg/day.

6. At each treatment level, fetuses exhibited no changes in any para-
meters examined at cesarean section. There were no fetuses with external
anomalies at any level and no difference occurred between each treated
group and the control in the incidences of visceral anomalies, skeletal
anomalies and variations, and delayed ossification.
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Subcutaneous Administration of Piroctone Olamine to Rats
from Pre-Conceptional Period through Early Stage of Gestation

Summary

Piroc:cone clamine (PO) was administered subcutaneously to rats (Sprague-
Dawley) at dose levels of 500, 170, 50 and 20 mg/kg/day (vehicle: 0.5 %
CMC), and its effects on reproduction were investigated. Males were
treated for 9 weeks before mating and through the mating period, and fe-
males for 2 weeks before mating and through day 6 of gestation. Cesarean
sections were performed on all pregnant females from each group on day
18 of gestation. The following results were obtained:

1. The animals of both sexes in all the groups including the control
showed signs of pain at each time of administration and nodes caused
by the residual PO at the site of injection (dorsal area). The males
treated with 500 and 100 mg/kg/day showed a markedly protrusive injec-
tion site with pus, induration, depilation and cracked appearence.

2. At 500 mg/kg/day, 8 males died supposedly due to inflammation caused
by tne large amount of PO which was poorly absorbable by the sub-
cutaneous route.

3. At 500 mg/kg/day, body weight gains were depressed in the males and
in the females during gestation.

4. The occurrence of copulation was delayed at 500 mg/kg/day. The cause
of the delay was considered to be inflammation at the injection site
due to the residual PO. However, the females and surviving males at
this dose level showed reprcductive ability; the copulation and con-
ception rates were normal.

5. In the females, the heart and spleen weighed more at all the treat-
ment levels and the uterus weighed less at 500 mg/kg/day. In the
19 weeks old males, weights of the following organs were increased:
the thyroid, heart, liver and spleen at all the levels of treatment,
the pancreas at 50 mg/kg/day or higher, and the kidney, adrenal and
lung at 500 mg/kg/day.

6. At each treatment level, fetuses exhibited no changes in any para-
meters examined at cesarean section. There were no fetuses with external
anomalies at any level and no difference occurred between each treated
group and the control in the incidences of visceral anomalies, skeletal
anomalies and variations, and delayed ossification.
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I. abstract .

Piroctone Olamine was subcutaneously administered to rats at the daily
doses of 500, 100 and 20 mg/kg/day from pre-conceptional period through
early stage of gestation to study the effects on various reproductive
parameters, and the following results were obtained.

1) Each administration group showed signs of pain at the time oi
adoinistration and a node caused by the compound remmant at the
site of administration was observed. In the 100 mg/kg group, the
site rematrkably swelled, and showed hardening, loss of fur, cracks

and pus.
2) 1In the 500 mg/kg group, 8 males died possibly due to the inflemma-
tory change caused by such a high dose of the compound that 1s less

absorbable through the subcutaneous route.

3 In the 500 mg/kg group, the body weights of males were decraased,
but those of Zemales showed no change.

%) z st, the confirmation of
5 up was delayed, but the
o} nmaZory cnange caused b7 i
c ounc ! of cGelaved confirmation, the
0% all femeales and surviving males were confirmed.
5) In the 500 mg/kg group, the bodv-weights of dams decrzased during the
pregnancy period.

€) Regarding the or
spleen increased
decreased in the

gan weights of dams at laparotomy, the we:l
in each administration group, and that of ute
500 mg/kg group.

7) Regarding the organ weight of 19 weeks cld males, thoze of the hearrt,

i=1
the thyroid gland, the liver and spleen in the over 20 wmg/kz group,
that of the pancreas in the over 50 mg/kg group and those of the
kicney, the adrenal gland and the lung in the 500 mg/kg zroup respec-

tively increased.

8) Regarding the findings in embryos, no change was observed in sach
administration group, and no apparent abnormality of embrvos was
found.

9) The incicences of abnormal skeletons, mutation and abnormal organs
were not different between the control group and the acdministration

groups. also, no difference was observed in the skeleton ossi®ication
rates of both groups.
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Subcutenecus Acministration of Piroctone Olemine to Rats

from Pre—Conceptional Period through EZarly Stage of Gestation
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Piroctone olamine (PQ0) was subcutaneously given to rats a7 500, 100,
50 and 20 mg/kg/day, and its effects on reproduction were
investigated. Males were treated for 9 weeks before mating and
through the mating period and females for 2 weeks before mating and
through day 6 of gestation. Cesarean sections were performed on all
pregnant fzmzles from each group on day 18 of gestation.

(1) The animals of both sexes in all the groups including the
control showed z sign of pain at each time of administration and =z
node caused by the residual PO at the site of injection. The males
at 500 and 200 mg/kg/dav had a markedly protrusiva injection site
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with pus which wzs indurated, depilated and cracked.
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{(3) At 500 mg/keg/cer, body weignt zalns were dapresszd in tae malss
and in the fsmales during gestation
(-) The occurrence c¢Z copulation was delaved at 500 mg/kgiday. The
cause of the delay was considered to be inflammation at tne ianjection
site due to the resicual P0. However, the females and surviving
mzles at the level were shown to have reproductive abilitv; ths
ccpulation and conceprion rates were normal.
(5) In the femzlas, the neart and spleen weighed mors az all the
treatment levels and the uterus welghed less at 500 mz/xg/cav. In
the males, weignts of the followling organs were increased: the
thyroid, heart, liver zad spleen at all the levels of treatmenc, the
pancreas at 50 mg/xz/day or higher, and the kidney, adrenal and lung
/d

at 500 mg/kg

fetuses exhlbited no changes in any
d at cesarean secclon. There were no fstuses with
t zny lazvels and no difference occurrsa batween

(6) At each crea
parameters examin
external anomalie
eezn treated grou coantrol 1n the incidences of viscaral
anomalies, sxeletal anomalies and variations, and delaved
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Crowth curve and food consumption of male rats
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B2 Growth curve and food consumption of [emale rats
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4 3 Growth curve of pregnant rats

e —
[SpRV=)
S~
—

40 o0—0O Control Jj%

T e—e 20 mg/kg
o—ao 50 my/kg
-4 100 my/hq
o—a 500 mg/kg

2
30
I
o /
' ) /r;) / 7,
RN
" /O//A' /
' ///’u/"/
o—"
o0 /,\7"’?6’
U / Ga e
(s i t:_gv/g‘
~ 250 } Y o G
g gt
,ﬂ'/
I '
O
o]
m
200
0 I 1, 1 " 1 i 1 2 1 | A 1 1 L . ]
0 ! 2 3 4 5 6 7 8 10 12 14 16 18 20 2] days

Days of gestation



1znt

P

Bodv we

(g)
40

30 |

20 §-

B4

Food consumption of pregunant rats
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Group Mo,

Control

20 mg/kg

50 mg/kg

100 mg/kg

500 mg/kg

of animals

24

24

24

24

24

#* 1

24

193.6
$+1.59

24
193.6

*1.59
24
193.6

+]1.59
2y
193.6

+1.59
24

193.6
+1.59

Hean{g)
+S.E,

Body weight of male rats

24
251.4
12.10

2% % kK

235.6
+2.61

2h Kk x

219.3
+3.04

20 hkn

223.8
12,42

22U Kk

233.5
+2.34

2

24
298.0
+3.07

2N kK

277.3
+3.65

28 kxk

260.4
+3.96

2 koK

262.5
+3.11

2h xxn

273.3
+2.89

* P<0.05

3 4
24 24
342.3 370.8
+4.60 15,93
2h %k 2 %k k
311.9 343.5
14,26 24,50
2 kK 2N kx
295.8 331.0
+5.41 15,92
2% hxk 240k ok ok
299.2 330.7
+3.82 14,20
20k xk 2 AAR
306.6 332.9
+4,42  +4.84

** p<0,0]

5 6
2y 24
393.1 412.6
+6.99 x7.92
2hknH 24 wn
360.6 379.6
+4.98 5.06
2h kkn AT TS
340.3 361.0
£7.61  £7.09
A TS 22U A xk
349.3  375.6
+5.41 £6.52
2Ukkn 22xkw
349.2 371.6
+5.31  6.82
*** P<0,00]

24

4311
18.56

24 ke

397.2
+5.72

20k nk

387.5
18,55

24 ax

393.0
+6.56

19w ann

385.5
+9.33

2Y
446.7
18,82

24
419.0
+6.05
24 %
405.1
+7.81
24 ko

409.2
£7.1]

19xxx

392.3
+9.79

9 wacks

24

167.0
18,79

24 %

143.3
+6.66

24 Ak

425.72
+7./8

24 Ak

432.2
+7.76

19w

406.7
19.34

hain of body veight

24

273.4
+8.28

24 x

249.6
+6,11

24 % Kk

231.6
+6,94

24 ok

238.6
£7.47

194An

212.4
+8.90



Group

Control

20 mg/kg

50 mg/kg

100 mg/kg

500 mg/kg

2

No. of animals™) 1

12

12

12

12

12

u”

28.40
+0.47

* kA

23.50
+0., 36

* kA

20.92
+0.41

LE. 4

21.23
+0.40

Johe ok

22.73
+0.45

26.51
+0.95

* ok

22.73
+0.53

* Aok

21.25
30.43

Wk ok

21.53
10.33

Hok ke

22.37
0.3

Mean(g/day)

+S.E.

12" is tha numher of caae which contafns 2 rats in each.

28.14
+0.56

* Kk

23.98
+0.48

* Ak

23.76
+0.50

Kok ke

24.20
10.4]

s de e

24.62
10,56

24.98
30.53

26.02
+0.54

25.88
+0.88

* P<0,

Food consumption of male rats

28.13
+0.60

25.59
+1.03

* ok

23.58
£0.70

* ok &

23.69
$0.39

* ok

24,23
$0.71

05

27.
+0.

25.
.40

25.
10,

26.
10,

26G.
+0.

91
80

78

36
43

63
38

17
93

P<0.

28.
+0.

28.
+0.

26

05
36

26.53

.73

.97

£0.4]

28.28
+0.99

0}

28.13
+0.73

28.55
+0.23

29.43
+0.65

28.92
$0.41

30.45
+1.24

28.
+0.

30.
.38

30.
0.

weehs

88
57

* &

83

*

12
.77

*

.59
.46

36
79

*** P<0,001



®;w3 Body weight and food consumption of female rats
Group No. of animals 0 3 7 10 14 days Gain of body waight 3 7 10 14 days
Control 24 188.R  207.1 212.6  219.8 231.5 42.7 19.25 18.80 20.43 20.21
.65 £1.94  £1,92 12,55 42,92 11,89 $0.27 10.34 0.77 0.48
* ok *
20 mg/kg 24 188.8  206.1 214.8  224.9  234.7 45.8 17.88 17.64 20.28 19.88
11,65 *1.89 x1.76 12,17 12.15 £1.07 10.27 $0.30 20.18 20.34
Ak
50 mg/kg 24 188.8 207.8 216.8 224.2 232.6 43.8 18.05 18.12 20.68 20.73
£1.65 2,07 22,18 22,50 :2.95 *1.85 $0.28 0.32 40.47 20.29
* *
100 mg/kg 24 188.8 207.2 219.2 225.3 235.8 47.0 18.23 18.68 21.43 21.14
$1.65 32.08 #2,36 42,45 £2.48 2.1 10,36 *0.35 20.43 =20.33
* *
500 mg/kg 24 188.8 207.8 219.0 225.6 235.3 6.6 18.24 18.53 20.63 20.12
21,65 12,14 £2.36 22.45 12,60 +1.54 £0.39 20.16 $0.37 :0.35
Mean(g) * P<0.05 ** pe0, 01 Mean(g/day)

+5.E, S.E.
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1535 during mating.

tv tfindings

Srouo
Yo. of nairzls Sentrsl 20 rg/kg 50 =g/ksg
Piotime of stsrting dosing tefirz wziincg
Ter2 24 24 24
“zzzle 24 24 24
1t time of stariing nziing
zala 4 24 24
Tzmals 24 24 24
ot tine of finis™hing mating
zale 24 24 24
fzrzle 24 24 24
ist zating
tnimgls with verified fertility  =ate 23 4 24
frzale 23 24 24
inimals vith unverified fertility z2le | 0 0
‘zzale | 0 0
Copulation rate 24724(100%)  24/24(100%)  24/24(100%)
Concection rate 23/24(85.8%)  24/24(100%)  24/24(100%)
'Znd mating
bninals with verified fertility  male | - -
) ferale 1 - -
inimals with unveriTied fertility =m2le ¢ 0 0
‘erale 0 0 0
Totzl “Yo. of animais with ~als 24§ 24 24
verified fertility fezale 24 24 24
Ceaulation rzte 1/71(100%) - -
Lonceation rate 1/1(100%) - -
ird ‘ng
3 i verified feriility  zale — - -
. fezale — - -
Amaals vith unverified fertility aale 0 0
feazle o 0 0
Total No. of animals with m2le ¢ 24 24
verifiad fertiliiy faxale 24 24 24
Frequency of 2strus cycles from star? of mating $i11 orognancy
Fean, 1.0 1.0 1.0
£ 550 x0.04 £0.04 +0.04
* P<0.05 T P<p.0]
@1 : During aating Nos, 1503 and 1515 died before and

1 Twe of S females with unverified copulation lost

: During sating No. 1519 died before fertility was
¢ Inciuding 80,1516 which died.

100 eg/kg 500 =5/kg
24 24
24 24
24 18
24 24
24 16
24 24
23 132
23 153
{ 5 @l
1 3 &2
24/24(100%) 20/24(83.3%)
22/24(85.8%) 15/20(75.0%)
1 3
1 ]
0 2
0 0
2 18
24 24
1/1(100%) 3/3(100%)
171(100%) 3/9(100%
- 1
0 0 &3
0 0
U 17 ©4
24 24
1.1 1.812
*0.08 =3.28
after fertility was verified,

z2tches, Nos, 1503 anc

verified.



firoup

Control
20 mg/kg
50 ma/kg

100 mg/kg

500 mg/kg

Mo. of females

24

24

24

24

241,
+3.

0

- h

25,3

44,70

241.

Mean(g)
1S, E.

.
3.

179.

+

157.

+

Gafn of hody weight
21-0

8
77

21-

132.
ERN

127.
4,

131,
13,

137.
*3.

8

6
15

119.9

15,

x5
2 3
216.9  249.9
£2.71  £3.14
250.0  252.5
2,21 £2.30
251.8  254.4
+3.03 +2.82
253.3 257.6
+3,32 +3.56
W LR
266.3 269.8
5,20  15.4)
* P<0.05
8-0 days
39.2
+1.32
.0
21.04
8.9
+1.92
41.4
$1.30
37.9
$2.25

L2

272.8
+5.47

264.3
+3.19

260.7
+3.40

LX)

277.4
+5.29

LAl P<O

6

262.3
+3.17

265.7
12.02

267.3
13.50

273.9
+3.51

X3

282.4
£5.67

.01

268.6
+2.20

270.9
+3.80

*

2171.7
+3.48

ek

287.3
$5.68

+3.73

L]

292.2
+6.01

*H4 e, 001

10

2080.3
+3.27

42.52

286.7
+3.71

12

14

“Gain of body welghts of female rats during pregnancy

16

21

404,
15,

402,
15,

days



X8 Pood consumntlion of female rats duringe pregnancy

4] Pood consumplio b te e 81 14 Y

Group No, of females 1 2 3 4 5 6 7 8 10 12 14 16 18

Control 24 17.5 22.7 23.8 23.8 25.3 25.5 25.8 25.3 25.38 28.00 27.42 29.67 31.46
$0.82 $0.56 :0.54 0,61 0.82 10.65 20.62 :0.73 0.43 :0.57 £0.91 +0.67 +0.93

20 mg/kg 24 19.0 23.0 22.8 24.3 24.9 26.6 25.8 25.4 26.17 28.83 30.33 31.00 33.00
+0,.97 $0.38 $0.70 :0.76 :0,61 20.61 20.49 20,70 #0.67 ¢0.76 :0.63 :0.62 20.60

: " oAk * o
50 mg/kg 24 18.8  23.4 23.4 22.8 24.3 26.5 25.3 24.9 28.38 30.00 31.63 131.08 33.50

$0.85 £0.50 0.66 $0.65 +0.67 :0.75 :0.68 +0.61 $0.66 0.5 0,47 20.55 :0.47

LR L 2 * ko * -

100 my/kg 24 19.3 2.8 23.5 24,4 25,0 27.3 26.8 25.5 28.33 30.75 31.80 32.00 34.08
£1.23 20.69 10,77 :0.59 1:0.92 10,60 20.66 :0.45 0,57 $0.67 :0.62 20.76 10.86

- W - LA N ] La g W
500 mg/kg 24 21.3 24,5  25.5 25 26.7 28.3 27.3 29.2 28.17 30.33 31.08 31.46 33.54

$0,80 :0.75 10,67 :0.80 10.84 0,68 20,78 +}.6R +0.61 10,54 +0.89 :0.73. :0.77

* P<0.05 ** P<0.01 *** P<0.0MY

20

29.08
+0.76

+0.69

31.42

+0.73

.63
.73

31.58

v



Control

20 mg/kg

50 mg/kg

100 mg/kq

500 mg/kg

24

24

24

24

Final
body
Group HNo. of females weight Brain Pituitary Thyroid Thymus

{9)

404.8

45

412,
17,

Mean
2S.E.

(9)

1.86
10.02

1.84
$0.02

1.82
+0.02

1.83
40.03

1.82
10,02

{mg)

13.

+0

16.
$0.

14,
10.

15,
10.

14,
0.

6
68

*

0
88

*7

{mg)

17.8
$0.85

18.5
11.22

17.7
10.89

17.1
+0. 81

* P<0.05

(g)

.93
.02

>R

.00
.02

*

.00
.02

"o

.02
.03

*

.01
.03

(g}

.28

.29
.02

.
.03

.28
.02

.3
.03

{g)

14,
$0.

Heart Lung liver Spleen

96
11

(g}

.67
.02

*

7
.03

*

0.76
.03

LE]

.78
.03

.1
.04

Weight of organs — female rats

Pancreas

{g)

0N
+0.05

0.7
0.03

0.74
10,04

0.71
+0.02

0.67
40,03

Kidney Adrenal
mht 900 rignt R0
1.00 1.00 36.3 3B.2
+0.02 02 +1.18 10.87
*
1.04 .02 .8 .5
(.02 .02 21,04 1.4
1.02 .02 .5 40.2
20.02 L0200 41.31 +1.23
*

1.08 .08 38.0 .8
10.02 .04 11,09 +£1.25
1.06 .05 37.8 40.6
10,02 .02 £1.61 21.54

Ovary

right YR?I

74.0
+4 .60

66.4
+3.79

75.0
+3.07

oW

1>
oW

s

e

terus

(9)

.37
.23

46

.22

.88
.23



s T o)
20 ma/kg
50 mg/kg
100 my/kg
| 500 mg/kg
)
[}

e

24

24

2,03
0.03

2,05
10.02

2.03
0,02

2.00
£0.0]

2.00
10,02

{9%)

0.40
$0.01

0.9
20,01

0.40
20.00

0.40
0.0}

-
0.43
0.01

Mean
+S.E.

“w
omN

14.5
Q.43

1.6
£0.43

13.6
£0.58

(mgX)

2.54
0,14

o
oW

2.84
$0,08

2.70
£0.09

-0
o -

23.9
.33

29.2
+1.47

29.7
1.2

28.0
£1.39

27.5
t1.684

(mgx)

4,66
$0.24

*

5.57
10.26

LA S ]

5.82
£0.27

»

5.54
$0,26

* ok

5.84
£0,33

290.6
£17.88

320.4
113,40

-

337.3
£15.71

274.6
£21.54

(mgx)

54,59
£2.45

55.74
13,42

42.54

LA

67.27
£3.19

57.91
£3.67

* P<0.05

(g)

1
£0.03

1.47

1.46
+0.0)

- W
1.53
£0.04

"hw
1.58
0,05

{gx}

0.27

£0.005

0.28
0.0}

*

0.28

10.004

LA

0.3
:0.01

LR A4

0.34
+0,01

Hgart 1ung

{9}

1.70
£0.03

1.72
$0.03

1.75
10.04

1.76
£0.03

-

1.86
0,05

(g%}

0.31
10.01

"+
o0
[ N}
—

0.34
.01

0.35
£0.01

-

0.40
£0.01

** p<0.0

Liver Sdisen
{5} {9
19,64 N, 9]
20.37 $0.02

LR N L2
21.67 V.15
+0.30 £0.02

kA - ko
21.94 1.15
+0.53 :0.0)
21.16 1.7
10,50 +0,04
*

19.56 1.41
£0.96 0,09
{ox)  (o1)
3.84 0.18
10.05 $0.004
- A ok
4.14 0.22
D.04 %0.005
LEX 4 o o
4,290 0.22
+0.09 0.0
-k EE R
4.21 0.21
20,10 0,01
~ LEE
4.16 0.30
10.15 :0.02

*ak P 001

D
Vv A ' L. .
B¥vweeks ' male rats

e

tancrezs honey g)  Rarenzl (mg)  Sjeraery
(g)  right Jett right Yeft™ right
0.7 1.72 .71 27.9 30.7 1.87
10,02 *0.03 20.03 *1.22 *1.16 *0.02
0.74 V.77 1.74 29.9 3.0 1.85
+£0.04 0,04 20,04 10.82 +1.06 10,02
-
0.76 1.76 1.73 30.2 33.3 1.82
+0,03 +0.03 $$0.04 *]1.14 1,11 :0.03
0.79 1.79 1.70 31.3 32.8 1.83
£0,04 +0.04 20,05 },2)} 1,40 20.02
o o * .
0.99 1.82 1.79 3.5 37.1 1.70
+0.11 20,05 10.05 #1.67 1,91 0,04
{91}  (9%) (g%) (mg%x) (mgx) (9%)
0.13 0.1 0.34 5.46 5.98 0.37
0,004 £0.004 0,004 20.23 20.20 20.01
0.14 0.34 0.33 5.74 6.34 0.36
$0.01 $0.01 20.01 #0.17 #0.21 #0.01
-
0.15 0.34 0.34 5.89 6.52 0.36
$0.01 20,00 20.00 #0.23 20.23 =0.01
-k * *
0.6 0.36 0.34 6.19 6.50 0.37
+0,01 $0.01 £0.01 20.21 20,26 =:0.00
L2 X ] A LR 2 ] L2 LR ¢
0,21 0.39 0.38 6.71 7.93 0.36
$0.02 $0.01 0.01 20.33 20.39 =0.0!

(5}
+ {1

1.83
0,03

B4
.02

-
S —

.81
.03

"
[l

.79
.04

"
(D -

.76
.04

1+
O -

(g%}

0.36
10.01

.35

0
£0.005

0.36
30,01

0.36
£0.01

0.38
0.01

Frustzie

{9)

0.73
*0.0%

0.70
10,04

0.64
$+0.03

0.73
0,06

0.87
0.1

(qz)

0.14

0.14
$0.01

0.12

0.14
$0.01

0.18
0.02



=9
Sreug Cantrni
o, T dz-s 24
Y9, of corosra Utz 365
Yeap 15.2
LS: =0.23
Total %o. of iaclaniation 255(97.3%)
Maan 14.8
+ S.E. =0.3¢
. of living fetusas 345(88.3%)
lezn 14.5
+ 5.5 +0.35
%o, of malz Viving fetuses 174(49.8%)
Fean 7.3
*_S.E. *0.45
Ko, of femsle living fetuses 175(50.1%)
Yezn_ 7.3
- S.t. =0.38
Yo, of unaatured feiuses 1(0.3%)
Moo of dead fatuses 0
Mo, &f resorpticn 3
Inplantazion 1(0.3%)
Placental reanant 5(1.4%)
Early resorotion 0
Late resorption 0
Yacerated feiuse 0

< No. of fatuszs wit- external abn?r?a- 0
ities

Zody weight of living fetuses fean 5.51
nale s S5 £0.05
¥ean 5.22
fenale - S.E, =0.05
* P<0.05

Summary

20 =g/kg

287(88.0%)

12,422

=0.68

145(48.8%)

6.3
+£0.40

152(51.2%)
8.2

=0.17

o~

1(0.3%)

0
6(2.0%)
0
0
0

A=)

o om
O

H
o w;

o wn
— o
[AN-)

I+

¥z Pcg.0]

z
v

1

0 =g/kg 100 =g/kg
24 24
23 368

13.83= 15,4
=0.32 =0.28
13(%4.05)= 344(23.2%)=

13.0%23 14.3
=0.40 =0.42
15(98.0%) 237(98.0%}

12.8:3 14.0
=0.38 =0.44
50(48.4%) 171(30.7%)

8.3 7.1
+0.36 *0.36
B0(51.5%) 168(48.3%)

5.7 6.8
=0.45 =0.2¢8

0 2(0.5%)
0 0

0 - L 16.3%)
3(1.0%) 5(1.5%)
0 0

0 1(0.3%)
0 0

0 0

$.70 = 5.68
*=0.06 *0.07

5.35 §.23
+0.05 +0.08

13 P<O. 001

500 =g/kg

24

328(¢1.8%)zz

13.7
=0.53

310(84.2%) 2=

o

1(0.2%)
18(5.5%) =3
0

0

o

(=3

5.39 =
+0.05
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Yo, of dazs with |
ckaiatal zbaermziities

ta. At oums witn diiin

“usion 37 sterabrae

do, o7 jirs with
sket21ai variztion
“0. of nuos vith ditis

c
ney , .
2iVstarz} Yesear ~ih

Asyameiry of s’zrnbrae

Controt

18((78.2%)
£8(38.8%)

0

36(20.1%)

29(15.2%
1(0.8%)

Lunbar vertebral body, arch 2(1.1%)

Nasal bore

Frorzal bere

Pariata]l bSone

Occinital :ore
Besiocciaital bane
Qecitoteaceral bone
Interparietal bone
Suoracccinitel bone

Lacrimal bone

Faxillea

Mandivle

Hyoid bone

Palatine tene

Odontoid process

Yertatrse

Capyien
fervical 1
verigtral bad&

3
{
5
3
7
7

Cervical I-
vertebral arches

17¢(100%)
179(100%)
178(100%)
178(100%)
173(100%)
17¢(100%)
178(100%)

T 179(t00%)

178(100%)
179(100%)
173(100%)
178(100%)
173(100%)
162(90.5%)

25(14.0%)
25(14.0%)
13(10.6%)
S 27(15.1%)
33(18.4%)
48(26.8%)
119(86.5%)
178(100%)

=10 Skeletal abnormalities
observed in fetuses

20 =g/kg S0 =5/\g 100 =g/kg
24 24 24
154 159 173
0 0 104,22
0 0 1(0.8%)
¢ 0 1(0.8%)
17(70.8%) 21(87.5% 18(75.0%)
§8(31.2%) §3(33.3%) 55(21.8%)
0 1(0.3% 0
. 21(13.8%) 28(17.5%) 32(18.5%
27(17.5) 24(15.1%) 22(12.7x
0 0 1(0.5%)
10.6%) 1€0.6%) 1(0.6%)
15¢(100%) 159(100%) 173(100%)
154 (100%) 159(100%) 173(100%)
54(100%) " 158(100%) 173(100%)
154(100%) 158(100%) 173(100%)
154(100%) 159(106%) 1730100%)
154(100%) 158(100%) 173¢100%)
154(100%) 158(109%) 173(100%)
154(100%) 158(100%) 173(100%)
154(100%) 158(100%) 173(100%)
154(100%) 153(100%) 173(100%)
154(100%) 159(100%) 173(100%)
154(100%) 159(100%) 173(100%)
154(100%) 159(100%) 173(100%)
123(78.8%)  144(80.6%) 144(82.27)
15(3.7%) 18(11.8% 15(8.7%)
15(3.7%) 18(11.3%) 11(8.4%)
22(14.33) 24(15.1%) 18(11.0%)
27(17.5%) 24(15.1%) 24(13.8%)
41(26.8Y) 41(25.8%) 25(14.5%
47(30.5%) £2(26.4%) 41(23.7%;
148(96.1%) 104(65.4%) 88(50.9%)
15¢(100% 158(100%) 172(98.4%)

162(100%)
182(100%)
182(100%)
182(100%)
182(100%)
182(100%)
162(100%)
182(100%)
182(100%)
182(100%)
162(100%)
162(100%)
182(100%)
145(89.5%

25(15.
18(11.
28(17.
37(22.
45(27.
53(32.
107(86.
162(100%)

€3 =) =

-]

-~ =]
28 28 2€ ¢ 20 AT B2
e e S N

(=]



1-12 178(106%)

“pizved ocoificzien

0

3 0

10 0

I 0
12 1(0.8%)
13 1(0.8%)

Colitting " 0

10 [\

11 0

12 0
13 1(c.6%)
i il spen 113 175(106%)
Luntar vsr-zcral =0 zrzh 177(s8. 5
1-7 (%) 2(1.1%5)

-4 1730106%)

179(i00%)
2 173(100%)

k| 178 (10c%;

¢ 17201003

5 178(88.4%

8 154(86.0%)
7 94(52.5%

8 36(18.83)
3 7(3.3%}

10 1(0.8%)

11 0

12 0

Calcified caudal ve~tetral bocy 6.60

Moo
¥azn

.

Caudal
vertabral arch

3 +0.15

1 173(100%)
2 178{100%}
3 143(79.9%)
4 13(7.2%
5

8

?

4(2.2%

154(100%
1{0.5%)
0
0
0
1(0.8%)
0

0
0
0
1{0.8%)
0

154(100%)

153(88.4%)
1(0.6%3)

154(100%)

154 (100%)
154(106%)
154(100%)
154(100%)
154(100%)
142(92.8%)
86(55.8%)
27(17.8%
10(8.35%)
1(0.6%)
1(0.8%)
1€0.6%)
6.96
=0.28

154(100%)
154(1003)
127(82.8%)
12(7.8%)
0
0
0

oo o

0
1(0.5%)
1(0.6%)

0
0
1(0.8%)
0
0

1681002

158(¢88. 43
1{6.6%)

158(100%)

158010055
1£3(100%)
153(100%)
158(98. 4%
158(39.4%)
138(87.4%)
81(50.8%
24(15.1%)

2(1.2%)

0

0

0

6.80

*=0.14

153(100%)
158(98.4%)
128(80.5%)
5(3.1%)
0
0
0

173(16¢%)

1(0.8%)

2(1.22
402.2%
200.20)

1(0.8%)
1(0.6%)

173(1003)

172(88.4%)
1€0.63)

173(100%)

173(100%)
173(100%)
173 (100%)
173(100%)
171(98.8%
141(31.5%
§6(38.2%)
15(8.73)
2(1.2%
0
0
0
8.32

=0.17

173(100%)
173(100%)
141(81.5%
10(5.8%
0
¢
0

182(106%)

[ B . S =~ Y = R o |

0
0
2(1.2%)
1(0.8%)
3(1.8%)

182(100%)

181(29.4%
1(0.6%)

162(100%)

162(100%)
182(100%)
162(100%)
162(100%)
162(100%)
151(82.2%)
35(58.8%)
27(18.7%)
8(3.7%)
5(3.1%)
0
0
8.7¢
£0.18

162(100%)
161(99.4%)
123(79.8%)
13(8.0%)
¢
0
0



ib

Napmg] , 114(63.7%) 106(58.8% 107(67.0%) 119(68.8%) 123(75.9%)
Urilatarsl luater 7L 38(20.1%) 21(13.8%) 28(17.8%) 32(18.5%) 19(11.73)
N : 29(18.2%) 27(17.3) 24(15.1%) 22012.7%) 20(12.0%
. 0 0 1(0.58% 0 0
L
Siipnpbra 1 178 (100%) 154(100%) 158(100%) 173(10¢y 182(100%)
) 3 175(100%) 154(100%) 153(i0c%) 173 (100%) 182(100%>
3 179(100%) 154(10c%) 153(10¢%) 173(100%) 182(100%)
{ 179(100%) 154(100%) 153(166%) 173(100%) 162(100%)
5 174(87.2% 153(83.¢) 153(86.2%) 172(28. 4% 182(100%)
8 179(100%) 154(100%) 158(100%) 172(88.4% 182(100%)
nedaved areification o7 siernzbrae
.oof 4 uses 18€10.1%) 10(8.5%) 8(5.0%) 14(8.1% 23(14.2%)
) 1 0 0 0 0 ¢
2 0 . 0 0 0 0
3 0 0 0 0 0
{ 0 0 ¢ 0 0
5 18(10. 1%} 10(8.5% 3(5.0%) 14(3. 1% 22(14.2%)
3 0 0 0 0 0
Splitting of sternebrz
ses 0 0 1(0.8%) ¢ 0
o, of faty 1 0 ¢ 0 ¢ 0
2 0 0 0 0 0
3 0 0 0 0 0
4 0 0 ¢ 0 ‘
3 0 0 1(0.8%) 0 0
§ 0 0 0 0 0
H3if calcdfied starnirs
No. of fatuses 3(5.0%) 8(3.2%) 11(8.9%) £(2.8% 11(8.8%)
. 1 0 0 ¢ 0
2 0 0 0 0 0
3 0 0 0 0 0
4 0 0 0 0 0
5 3(5.0%) 8(3.8%) 11(6.9%) 5(2.8%) 11(6.8%)
8 0 0 0 0 0
Accessory atarnetra
Mo. of fotuses ¢ 0 . 0 0 0
hsymmetry of sternebra
to. of fotuses 1(0.8%) 0 0 1(5.8%) 0
{ 0 0 ¢ 0 0
2 1(0.8%) 0 0 0 ¢
3 1(0.8%) 0 0 1(0.8% 0
4 1(0.8%) 0 0 1(0.8%) 0
§ 1(0.6% ¢ 0 1(0.8%) . 0
6 1(0.83) 0 0 1(0.6%) 0
Fused s larnabrae 0 0 0 1(0.6%) 0

I
<)
oo
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178(10¢C%)
17¢(100%

179(100%)
178(100%)
17¢(106%)

0
178(100%)
179(100%)
179(10C%)
178(29.4%

0
161(89.8%
178(89.4%
178(88.4%
144(80.4X

0

17s(100%)
178(100%)
179(100%)
178(100%)
179(10¢%)
179(106%)
173(100%)
178(100%)
178(100%)
179(100%)
178(100%)
0
3(1.1%)

147(82.1%)
179 (100%)
173(100%)
178(100%)
177(88.9%)

0
91(50.8%)
119(66.5X%)
116(64.8%)
46(25.7%)

0

178(100%)
173(100%)
173(100%)
178(100X)
173(100%)

154(100%)
154(100%)
154(100%)
154(10C%)
154(100%)

i
154(100%)
154(100%)
154(100%)
154(100%)

0
142(82.2%)
154(100%)
154(100%)
131(85.1%)

0

154(100%)
154(100%)
154(100%)
15¢(100%)
15¢(100%)
154(106%)
154(10¢%)
154(100%)
154(100%)
154(106%)
154¢100%)
0
7(4.5%)

125(81.2%
154(100%)
154(100%)
154(100%)
154(100%)

1(0.6%)
101(65.8%)
112(72.7%)
112(72.7%)

51(33.1%)

0

154(100%)
15¢(100%)
154(100%)
154(100%)
154{100%)

—_—17
O

158(100%)
158(100%)
159(100%)
158(100%)
153(100%)

0
183(100%)
158(100%)
159(160%)
183(100%)

0
128(80.5%
125(87.5%
152(25.5%)
103{84.8%

0

159(100%)
159(100%)
158(100%)
159(100%)
155(100%)
158(100%)
159(100%)
188(100%)
158(100%)
158(108%)
158(100%)
0
16(8.3%)

123(74.4%)
189(100%)
153(100%)
153(100%)
153(100%)

0
100(82.3%)
111(88.8%)
110(83.2%)

52(32.7%)

0

155(100%)
159(100%)
153(100%)
153(100%)
153(100%)

i72(100%)
173 (10¢%)
173{100%)
173(100%)
173(100%)

0
173(100%)
173(106%)
172(100%)
172(89.4%

¢
151(87.
171(88.
169(87.
136(78.
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0

173(100%
173(100%"
172(100%)
173(100%)
172(100%)
173(10cx)
173(100%)
173(16cs
173(106%)
173(102%)
173(100%
0
10(5.8%)

145(83.8%)
175(100%)
1730100%)
173(100%)
173(100%)

0
107{61.8%)
118(83.2%)
117(87.6%)

46(26.6%)

0

173(100%)
173(10£%)
173(1006%)
173(100%)
173(100%)

122(100%)
182(100%)
182(100%)
182(100%)

52(100%

0
182(100%)
182(100%)
182(100%)
162(100%)

0
149(92.0%)
182(106%)
160(38.8%)
21{80.3%)

0

182(100%)
162(100%)
162(100%)
162(100%)
162(106%)
162(100%)
152100%)
162(106%)
182(10C%)
182(10C%)
162(100%
0

8(4.8%

145(89.5%
182(100%)
162(100%)
182(100%)
182(100%)

0
118(72.83)
129(79.6%)
129(73.6%)

54(33.3%)

0

182(100%)
182(100%)
162{100%)
182(100%)
162(100%)



21t

1 P - .
| Abnormalities in internal organs of fetuses

Group (ng/kg) Control 20 50 100 500
No. of dams examined 24 24 24 24 24
No. of fetuses examinpd [83 142 151 162 143
No. of dams with X

-abnormal fetuses 5 3 3 X =
No. of abnormal fetuses 5 4 5 3 4
Dilatatioun of the 5 4 8 3 1

renal pelnis
Hypoplastic lung 0 0 0 0 1
Hemorrhage ¢Z intra- 0 0 0 0 2
nericardium




Group

oF
M

Abnormzlities in internzl organs of fetuses

No.

No. of |
examine<d

fetuses

No. of
abnormal
fetuses

Dilarationg
oI the
renz’ pelni

s

Hvpeplastic
ung

Hemorrnage of
intrapericardiupm

2101
2102
2103
2104
2103
2106
2107
2108
2163
2110
2111
2112
2113
2114
2115
2116
2117
2118
2118
2120
2121
2122
21238
2124

X0 =2 ;N N3 N0 e =~ O O =3 ~3 -3 g W 3 -9

~N -~ -3 @

Total

163

3.6

3.8

!
I




Group

20mg/kg

AN

i

&

N

Abnormalities in internal organs

of fetuses

-

NO.

No. of
examineo
fetuses

No, ot
abnormal
fetuses

Dilatationg
oI the
renal pelnis

Hvpoplastic
lung

Hemorrhage of
intrapericardiu;

2201
2202
2203
2204
2205
2206
2207
2203
2203
2210
2211
2212
2213
2214
2213
2218
2217
2218
2218
2220
2221
2222
2223
2224

S S = (o) B | gy ~3 Co 3 o U1 3 =g

~J o o ~1 WUy —~a g O

-
o2 ~3

[ep]

Total

&

2.8

2.8




Abnormalities in internal organs of fetuses

Group
50zg/kg
vo. | emimace | shoraat | of the | poplsscic [Hemorrhses of |
fetuses fetuses renal pelnis ° ;
2301 5
2302 6
2303 8
2304 5 1 1
2205 7
2306 :
2307 5
2308 5
2308 7
2310 5
2311 7
2312 g
2313 7
2314 5
2315 5 2 2
2318 e
2317 7
2318 5 3 3
2313 5
2320 7
2371 3
2322 7
2323 5
2324 7
Total 151 8 8
% 4.0 4.0




Group

100eg/kg

) e
AT ==
1 ==X

Abnormal.ties in internal crgans of fetuses

No, oI
examined
fetuses

No. of
abnormal
fetuses

Diletzticns
of the
renal pelni

S

Hvpoplastic
lung

Hemorrhage of
intravericardiusg

2401
2402
2403
2404
2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
2415
2418
2417
2418
2419
2420
2421
2422
2423
2424

an oo O 0 3 OO -3 =3 o> @

M O >

-3

9D O O O~ =~ o D =

Total

1€2

X

1.8

1.8

(]



Group

500mg/ kg

Abnormalities in internal organs of fetuses

No. of
examined
fetuses

No. of
abnormal
feruses

Dilatationg
of the
renal pelnis

Hyvpoplastic
lung

Hemorrhage of
intrapericaraiup

2501
2502
2503
2504
2505
2508
2507
2508
2509
2510
2511
2512
2513
2514
2C15
2516
25117
2518
23518
2520
2521
2522
2523
2524

o — O W -3 -~ O OO W N N N 0O ]~ 0 WU N3 T e o> oo OO o

Total

148

2.1

0.7

0.7
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Photo 1. 500mg/kg

: External observation of
administration site

R

Photo 2.

500mg/kg : ~ Subcutaneous observatior of
. administration site
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Photo 3. Contrcl: Asymmetry of sternebrae
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Photo 4. 500 mg/kg: Hemorrhage of intrapericardium



