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SummaTv

Piroctone olamine (PO) was admimnistered subcutaneously at 2000, 500,
and 100 mg/kg/day to pregnant rats during organogenesis, and its
effects ot the dems and fetuses were examimed. The fetuses were

delivered by cesarean section on day 21 oi gestatiom.

Indurarion due to the drug residue was noted at the injection site of
treated animals at ary dose. During the administration period, the
animals given 2000 mg/kg/day exhibited depression of body weight gain
and reduction in food comsumprion, and those at 500 mg/kg/day also
showed slightly reduced food consumpzion. As to the organ weights,
noted were a decrease in the thymus weight and imcreases in the
spieen and adrenal weights 2t 2000 and 500 mg/kg/day, and slight
increases in the liver, kidmey, apd urinary bladde. weigh:s at 2000

mg/kg/day.

The fetal findings were decreases in the number of living fetuses and
in the body weight of the living fetuses of either sex at 2000
mg/kg/day. No differences occurred between any treated group and the
control group in frequencies of fetuses with extermal, visceral, or
skelezal abnormalities. There appeared skeletal variatioms, but the
frequencies were not dose-relatec. The delaved ossifizztion in the

treated groups was poted in the odontoid process, 5th sternmebra,

lst metarzarsal, or proximal phalanges of the hindlimbs.



This report deals with effects on dams and fetuses of the
subcutaneous administration of piroctome olamine (PO) to pregnmant
Sprague~Dawley rats during organogenesis.

Materials and Methods

1. Compound

PO supplied by Nippon Hoechst Co., Ltd. (Lot No. NOO3) was wvsed. The
compound forms as white crystals and has the chemical structure shown
in Fig. 1.

2. Apimal

Eight-week~old Sprague—Dawley rats were obtained from CLEA Japan,
Inc., After acclimation, healthy females of 10 - 13 weeks old
wveighing 198 -~ 282 g were allowed to mate with males of the same
strain, ome to one, overnight, and the females in which copulation
wvas confirmed by the presence of sperm in the vaginal smear were
sepacated from the males. The day of the confirmation of copulation
was desigunated as day O of gestation. The numbers of the femzles
treated were 26 in the control group, 22 at 100 mg/kg/dav, 21 at SO0
mg/kg/day, and 24 at 2000 mg/kg/day.

Throughout the acclimation .apd :experimental perliods, the animals. were
housed in a room maintained at a temperature of 22:100 and a2 relative
humidity of 55+5Z, and given a pelleted diet (CLEA Stock Dier CE-2,
CLEA) and tap water ad libitum. They were placed in pair in
wire~bottom stainless cages during the mating period, and
individually in polycarbonate ones during gestation.

- 3. Dosage and administration

A dose-finding test was carried out prior to the study. PO was given
at 5000 and 10000 mg/kg/day subcutaneously to 4 male rats per dose for
20 comsecutive days, and & male controls received 0.5% carboxymethyl-
cellulose (CMC) in the same way. The PO administration markedly
aifected the body weight of the animals at either dose and caused
deaths in one animal at 5000 mg/kg/day on day ll of admicistration

and in 3 at 10000 mg/kg/day on days 11, 14, and 15.

¥From these results, the high dose level for the teratological study
was determined as 2000 mg/kg/dazy. For the medium and low doses, 500
and 100 mg/kg/day were selected, respectively.



PO was suspended in 0.5% (4C at appropriate concentrations (adjusted
daily on the weight basis) to give the respective doses in a volume
of 5 ml/kg, and each suspension was administered subcutaneously into
the back of eath animal for 1l dzys from day 7 through 17 of
gestation, -with .2 disposal i- or 3>-ml syringe and needle {(gauge
1-1/2). The comtrols received the same volumwe of 0.5X CMC zlone
during the same period. -

L. Observations

4.1 Clinical signs of toxicity

The females were observed for behavioral changes and toxic signs
every mormning throughout gestation. The observation was made also in®
the evening (15:00 -~ 17:00) during the admipistration period.

4.2 Body weight

The animals were weighed.on day 0 of gestation and daily during a
period from day 7 through 21 of gestation.

4.3 Food consumption

Food consumption during cdays 0 ~ 7 of ges:zazion was measured &s the
tctal amount, and the mean per cday was calculated. For the rest
petiod of gestzrion, the 24-hr consumption was daily recorded.

4.4 Organ weights

After autopsy on day 21 of gestation, the following organs of each
animal were weighed: the brain, pituitary, thyroid, thymus, heart,
lung, liver, spleen, pancreas, kidmey, adremal, ovary, uterus, and
urinzary bladder.

4.5 Observat.om at delivery by cesarean section and fetal
examination

All the animals underwent cesarean section and were autopsied in the
morning on dey 21 of gestation. At the sawme time, the intrauterine
stare was observed, and the number of implantsatioms (living, dead,
and resorbed fetuses) was counted. The living fetuses were weighed,
sexed, and examined for external abmnormalities, and zpproximately
half of them were fixed in alcobcl, stazired by Dawson's method, and
examined for skeletal abnormalities. The remainder were fixed im
Bouin's fluid and subjected to visceral observation under a
microscope.



5. Statistics

Means were compared by the t test, and frequencies expressed as I

were analyzed by the chi-square method.

Results

1. Dams

1.1 Clinical signs of toxicity

Induration at the injection site of the back was noted at any dose.
The induration spread more widely in size as the dose increased, and
vas scill noted on the day of cesarean section. The autopsies omn
these cases revealed the drug residve in the subcutaneous tissue at
the site.

1.2 Body weight (Fig. 2 and Table 1)

No depression of weight gain was observed at 100 and 500 mg/kg/day
during the study, while the weight gain in the 2000 mg/kg/day group
vas significantly lower (P<0.05) than that of the comtrol group
during days 7 - 17 of gestation coverimg the treatment period.

1.3 Food consumption (Fig. 3 and Table 2)

The animals at 100 mg/kg/day consumed almost as much food as the
controls throughout gestation. The consumptions at 500 and 2000
mg/kg/day, however, were reduced during the administration days, when
compared with the control one; the reduciton was more marked at 2000
mg/kg/day.

1.4 Organ weights {(Table 3)

A decrease in the thymus weight (P<0.0l, 0.001) and increases in the
spleen and adrenmal omes (P<0.001) were found at 500 and 2000
mg/kg/day. At 2000 mg/kg/day, the liver, kidney, and uripary bladder
weights were also increased (P<0.05). The brazin and uterus weights
vere slightly decreased, but these were withip normal limits. At 100
mg/kg/day, the organ weights examined were comparable to the control
vaiues.



2. Tetuses

2.1 Cesarean section findings (Table 4)

At 100 and 500 mg/kg/day, the numbers of corpora lutea per litter
were significantly greater (P<0.05) than the control value. At 100
mg/kg/day, the number of female living feruses was also increased
(P<0.05) zs compared with the control, but the sex ratio of the
living fetuses was not different from that in the control group. At
2000 mg/kg/day, the changes noted were decreases in the number of
living feruses (P0.001) and in the body weights of the living
fetuses of both sexes (P<0.05) ipn comparisonm with the control values.

External abnormalities were observed in zny grocp except the 500
mg/kg/day group as follows. 1In the control group, cleft pzlate
occurred in one fetus. At 100 mg/kg/day. abnormalities appeared in 5
Zetuses from 4 dams in totel: defect of the tail in one fetus, tail
with the skin but without coccygeal vertebrae in one fetus,
complicatior of shortening of the lower half of the. body, defec:t of
the tail, and oligodactyly-of the right forelimdb ir one .fezus (Photo
1) (These 3 fetuses were from different 3 dams.), and cleft palare in
2 fetuses (from the same.dsm).. At 2000 mg/kg/day, abuormzlities
occurred in 2 fetuses from 2 dams in totzl: complicatiom of the
zbnormally curved spina, shortening of the lower hall of the body,
and defect of the tail (with a trace of skin) in cne fetus, and
reduction deformity of the left hindlimb in one fetus. The
Zrequencies of fetuses with such aboormslities were not dose~-related,
znd there appeared no significant difference in frequency berween
either treated group and the control group.

Z.2 Skelerel findings (Table 5)

The fetuses with external abnormalities were all examined for
skeletal abnormalities. At 100 mg/kg/day, 3 of the 5 fetuses with
external abnormalities showed skeletal anomalies: fusion of a sacral
vertebral body and arch and absence of the sacrazl vertebrae except
the lst one in the ferus with defect of the tail; absence of the
coccygeal vertebrae in the fetus with the skin only in the tszil; and
fusion of sacral vertebral arches, absence of the coccygeal
vertebrae, fusion and bifurcation of ribs, fusion of ossification
centers of sternebrae, absence of an ulns, and absence of phalanges
of the right forelimb in the fetus with shortening of the lower half
of the body, defect of the tail, and oligodactyly of the right
forelimb. At 2000 mg/kg/day, the 2 fetuses had skeletal
2bnormalities as well: fusion of & thoracic vertebrzl body and &arch,
absence of the 1lth, 12th, ard 13th thoracic vertebrae, and
bifurcation of a rib in the fetus witbh tbe abnormally curved spima,
shortening of the lower half of the body, and the tail with the skin
only; and absence of the calcarneus, metatarsus, and phalanges of the
left bindlimdb in the fetus with ceducitom deformity of the limb.
{Phots 2.



Among the fetuses without extermal changes examined, mo skeletal
anomalies were noted zt any dose, except fusion of sacral vertebral
bodies in 2 fetus at 2000 mg/kg/day.

Skeletal variations were noted in the treated and control groups,
including an accessory lumbar verrebra (7th), l4th rib, undeveloped
13th rib, and asymmetry of an ossification center of a sternebra.
Among the frequencies of fetuses with these variatiomns, a significant
difference was noted only as to the l4th rib at 500 mg/kg/day
(increase at P<0.05).

The ossification of the following bomes in the treated groups was
delayed as compared with that of the bones in the controls: the
odontoid process, center of tbe 5th stermebra, body of the lst
metatarsal, and proximal phalanges of the hindlimbs. In additiom,
the frequencies of feruses with absence of one of rhe two parts of an
ossification center of the 5th sternebra at 100 mg/kg/day and of
fetuses with bypoplasis of an osesification center of the 5th
sterpebra at 2000 mg/kg/day were significantly bhigher (P<0.035) than
those of the control fertuses. To the contrary, the ossificsitor of
the following bones was more_advanced in the freated groups than in
the control group: the cervical:vertebral bodies;, coccygezl-
vertebral bodies and arches,.and. calcaneus.

2.3 Visceral Zindings (Table 6)

The findings were sinistropasition of the heart inm 2 fetuses at 100
mg/kg/day and dilatation of the remal pelvis in 3 fetues zt 2000
mg/kg/day. These frequencies were included withir normal limits.

Discussion

PO was administered to pregmant rats at the subcutaneous doses of
100, 500, and 2000 mg/kg/day for 11 days from day 7 through 17 of
gestation, and its effects on the dams and fetuses were examined.

At 500 and 2000 mg/kg/day, reduction of food consumption and/or
depression of body weight gain were noted during the administrationm
period. At autopsy, the animals gt these doses showed induration due
to the drug residue a8t the injection site of the back, and their
thymus, adrenal, and spleen weights were significanlty different from
the control omes. These findings are all comsidered to be
atiributable to the stress of icjections or the inflammatory change
at the injection site. ’




At delivery by cesarean section, the number of female living fetuses
at 100 mg/kg/day was greater than the control, but this change is
judged to be an incidental omne due to an increased number of ova
discharged because at this dose i) the sex ratio of the living
fetuses was normal and ii) the number of corporaz lutea was increased.
At 2000 mg/kg/day, the number -and body-weight of the living fetuses
vere lowered as compared with those in the control group. These
changes seem to have been led by the PO administration secondarily
through their dams of which body weight gain was depressed.

Five fetuses at 100 mg/kg/day and 2 fetuses at 2000 mg/kg/day showed
external abnormalities, and most of them also had skeletal
mzlformations. However, the frequencies of fetuses with the
sbnormalities did not increase dose-relatedly, and the difference in
each frequency between either treated group and the control group was
not significant. The abnormalities in the two treated groups are,
therefore, regarded as the changes produced without any relation to
PC.

The l4th tib is recognized to be one of the variations indicative of
the reratogenicity of a drug, but thke slight increase of fetumses with
this varistion a2t 500 mg/kg/day may not be & sign of the teratogenic
effect of PO because the frequencies in the treated groups were mnot
dose-related.

The examination revealed delayed ossification in the odontoid
process, Sth sterpmebrz, lst metatarsal, or procximal phalanges of the
hindlimbs in the treated groups, as compared with the control values,
while it also revealed the results to the contrary; i.e., the
ossification in the cervical and coccygeal vertebrae and calcanens
was more advanced in the treated groups than in the contTol group. .
Therefore, PO seems to exert little effect on the ossification
process of fetuses. -

As described above, when administered at the subcutaneous doses of
2000, 500, and 100 mg/kg/day to pregnant rats during organogenesis,
PO zffected the dams at 2000 mg/kg/day but did not raise the
frequencies of fetuses with abnormaliries. In conclusion, there is
little possibility that PO might exert any teratogenic effects on rat
fetuses.
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F1g. 1 Chemical structure of piroctone olamin
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Dose

Contiol

1100 my/kg

500 mg/kg

2000 mg/kg

Table 1 DBody weight {g) of female

flo, of

animals

26

2}

24

rats treated subcutaneously with piroctone olamine during days 7 - 17 of gestation

Days of gestation

0 7 8 9 10 n 12 13 14 15 16 17 10 19 20
243.54 271,15 276.54 282.08 206.08 289.15 294,12 300.31 105.69 313.69 J24.92 330.85 355.85 370.31 3850
$3.07 :£2,82 13,18 £3.12  £3.42  23.5] 13.86 33,90 AN 44,35 14,37 £5.18 15,09  15.6] 46,13
* * '
241.64 274.00 282.55 291.36 296.18 300,00 303.82 2308.36 311.73 323.00 329.00 343.55 2362.00 372.91 308,45
£3.40  $2.9%  $3.30  +3.57  1).26  £3.,25 #3.73 13,70 4,03 4.47 44,25 4,95 44,72 45.52 45.78
* LX A * + *
250.67 276.10 206.19 209.43 298.29 305.24 312,29 316.10 321,33 328.48 338.40 350.57 366.86 381.90 398.00
$3.83 23.78  £3.09  $4.32 13,680 14,10 4,40 14,56 24,06 15,22 $5.48  15.39 45,86 316,10 16.57
245,75 272,00 278,75 2084.92 290.42 301.17 301.42 305.92 311.25 316.58 324.R3 333.42 246,17 362.58 J375.92
+4.46 32,60 £3.57 13.70 £3.59 15,13 13,93 3.7} 14,00 ° 24,25 14,39 14,22 4.3 4,95  15.47
Weight gain (g)
21 21-0 21-7 18-7
: (days)
309.00 145,46 117.085 04.69 Moan(g)
16,54 316,82 $3.8) 23,15 t5.E,
390.82 142.1p 1A 82 0B.00 * P<0.05
45.78 15,00 13,29 t?.082 .
A+ peD, 0}
100.76 150,10 124,67 40,76 \
6,87 £7.10 44,00 4301
382.33 136.58 110,33 7417
15,04 16.82 14,03 2,75



Table 2 Dally food consumption of female rats treated subcutaneously with piroctone olamine during days 7 - 17 of gestation

No. of
Dose animals
Control 26

100 mg/ky 22
500 mg/ky 21

2000 mg/ky 24

Days of gestation

0-7 8

23.58 24,54

$0.47 $0.67

23.47 23.36
10.59 £0.,77

23,72 22.86
t0.45. £0.80

*

23.95 21.50
10,44 £0,96

Mean{g/day)
1§k,

25.08

110,64

24.18

£0.79

23.05
+0,79

*khk

20.92
+0.82

10

24,
10,

23.
10,

23,
10,

21,
10,

K11
67

55

63

81
72

L3

50
78

N

26

23

23,
0.

22

* Pe0,05

.00
10,

99

.82
10,

79

43
78

ok
;25
10,

12

25,77
$0.75

23.45
0,98

*

23.24
10,76

*

23.25
10.68

13

27.16
£1.17

*

23.73
$0.62

*

23.52
10.73

hhk

21.33
£0.69

** P<0.01

14

26.46
$0.79

*

23.73
£0.90

*

23.62
10.68

Kk k

21.33
0.7}

15

25.92
$0.96

24,02
10,87

*

22.67
11,07

*hk

19.83
$0.56

*h¥ P<0,001

16

27.92
0,89

25,36
+1.17

*k

24,19
10,75

dekok

21.58
10,956

17

28,00
£0,99

25.64
+0.94

*k

24.00
10,79

*k Kk

21.03
10,54

18

28.85
0,80

27.55
0,84

26.29
10,83

ok

22.92
10,64

19

29.62
0,73

28.36
0.70

27.52
10.65

dokok

25.17
+0.68

20

27.62
0,94

27.09
£1.10

26.48
10,74

25.50
+0.88

21

21.00
£1.10

21.45
+1.689

23,05
11,78

24.92
£1.15



Nose

Control

100 mg/ky

500 mg/hy

2000 mg/ky

fable 3 Organ welghts

No, of
anlmals

26

24

21

24

Flna)

body

welght
(g)

309,00
+6.54

390.82
15.78

400.86
16.87

384,42
£5.52

Mean
$S.E.

Brain

(9)

1.87
10.02

1.86
10,02

1.87
10,01

1.82
10,01

of female rats treated subcutaneously with piroctone olamine during days 7 - 17 of gestation

Pitu-
ftary

{mg)

17.38
+0.56

17.00
$0.83

18,30

0174

16.79
£0,77

*: P<0, 05

Thy-
rold

(mg)

Thy-
mus

(mg)

19,77
10,96

179.27
£11.23

152.64
48,48

19,41
10.88

L3

126.57
+11.62

21.90
$1.02

*hk

78,96
+7.20

17.33
$0.8)

o Peg, 0l

Heart

(g)

0.97
10,02

0.96
10,03

0.99
+0,02

0.92
$0.02

Lung
“(q)

1.36
$0,03

1.40
10,03

.42
£0.03

1.39
10,03

AR P, 001

Liver Spleen

{g)

13.51
10.44

14.07
10.46

14.67
40,39

*

14.95
10.45

{g)

0.02
+0.02

0.91
4+0.06

*A ke

1.10
10,05

Ak

1.30
10.05

Pan-
creas

{g)

0.59
10.02

0.66
40.08

0.60
10,02

0.59
10,02

Kidney

RTghE TLeTt

(9)

0.97
10,02

0.98
+0.02

0.98
10,03

1.06
10.0)}

£))

0.97
$0.02

1:.02
10,03

1.02
+0.03

1.04
10.03

Adrenal

Right Lleft

{mg)

46.23
+1.31

48.18
+1.72

Arh

55.05
£1.74

LE.2.0

60.83
11,72

{mg)

50.65
+1.24

53.06,
+1.94

*hk

61.29
t1.56

LRE ]

62.17
12,27

Ovary |
Right Lefl
(mg)

{mg)

68.88
12.086

69.73
$3.40

73.48
+3.81

63.79
12.55

.
.98

32

74,
12,

74

62,
EXH

19

13
16

.29
£3.

90

79
10

Uterus

(g9)

5.02
10.21

4,92
10,16

LR

4.49
$0,20

Urinary
bladder

{9)

J
$0.01

0.13
$0.004



Jable 4 Cesarean section findings in female rats treated subcutaneously
with piroctone olamine auring cays 7 - 17 of gestation

Dose -

No. of pregnant animals

No. of corpore lutee

Mean+S.E./Vitter

No. of implantations
Mearm>S.E./litter

No. of living fetuses

Control
26
4314

15.82
+0.34

387(93.:5%)

14.88
+0.81

370(95.6%)

100 mg/xg
22
376

17.09
+0.36

361(96.0%)

o 4.2 15.64
Mean*5.1./1itter -0 E3 <G 23
No. of maies 183(50.¢0%) 159(46.2%)
7.72 7.22.
Mean+S.Z./litter ~0.52 +0.3%
No. of femaijes 185(50.02) I185(53.8%)
*
- . . .41
Mean+i.Z./litter :é_zg :5.37
No. of immature Tetuses 3(0.82) 0
Nc. of osad fetuses 0 0
No. of resorbed Tetuses
Implantation sites 0
Placental remmants 14(3.62) 12(3.3%)
Early resorptions 1(0.3%) "3(0.82)
Late resorptions 2(0.5%) 2(0.62)
Macerzted fetuses 0
No. of cams of fetuses with ~ o
external abnormalities 1(3-85%) 4(18.182)
No. of fetuses with external (a) (b}
abnormzlities 1{0.27%) 5(1.45%)
Body weignt of the living fetuses
e 5.42 5.31
Male Mean+S.E./litter +0.07 +0.07
c e 5.04 5.10
Female Mean#S.E./ % tter +0.10 +0.15
* P<.05 **+ p<0.001
a) Cleft palate
b} Cie-: palate {2 fetuses {from <he same dam)); Defect of

tne te1l (1); Shc-tening of the Jower haif of tne ocooy,
oilgooactyly 07 the rignt voreiim (1)

¢} Abnormally curved spinz, shortening of the lower half of
- tne tail (1); Reauction deformity of tne Jeft hindlimd (1)

500 mg/kg

301
-

17.18
0.39

338(22.6%)
16.70
=0.56

320(84.7%)

15.24

=0.85
157(49.1%)

7.48
+0.46

163(50.932)

7.76
+0.4€

2(0.6%)
0

(5.3%)

QO O OO0 m O

.
&8

H
ow ow
a0
~N b

"

“he a1l (1:

2000 mg/kc

24
388

16.17

15.25
+0.35

e
325(88.82)

13.54
+0.70

160(45.2%)

6.57
20.52

165{50.8%)

6.88
+0.61

3(0.92)
0

17(4.6%)
13(3.6%)

6{1.6%)
5(1.4%)

0

2(8.70%)

(c)

2(0.62%)

1+
owm
(=)
0

"
(=02
o
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No.
No.

RNo.

Table 5-1 Skeletal findings in fetuses from female rats treated subcutaneously with
piroctone olamine durinc days 7 - 17 of gestation

‘Dose

of dams examined

of fetuses examined

Dams of fetuses with abnormalities
Fetuses with abnormalities

Dams of fetuses with variations
Fetuses with variations

af fetuses with abnocrmalities

No.

Cleft palate

Fusion of a thoracic vertebral body & arcn
Fusion of a sacral vertebral body &t arch
Fusion of sacra) vertebrzl bodies

Fusion of sacral vertebral arcnes

Absence of the thoracic vertebras 11 - 13
Absence of the sacral verteorae 2-4
Apsence of the coccygeal vertebrae

Furion & bifurcation of ribs

Bifurcation of a rib

Fusion of ossification centers of sternebrae

Absence of an ulna
Absence of phalanges of a2 forelimd

Absence of the tarsus, metatarsus, &
phalanges of & hindlimb

of fetuses with veriations

-Accessory lumbar vertebra

14th rib
Undeveloped 13th rib

Asymmetry of an ossification center of
2 Stermebra .

Control 100 mg/kg 500 mg/ke
(z) <) {z)

26 22 21

103 175 164
o o 4 8.2 0 0
0 0 5 2.8 0 0
25  96.2 19 85.4 21 100
88 45.6 62 35.4 97 593
0 0 2 1.0 0 6
0 0 o 0 o 2
0 0 1 0.6 0o 0
0 0 0 o 0 0
0 0 1 0.6 00
0 0 0o o0 0o 0
0 © 1 0.6 0 0
0 0 2 1) 00
0 0 1 0.5 0 0
0 o 0 0 0 0
0 0 1 0.6 00
0 o 1 0.6 0o 0
0 ¢ 1 0.6 0 0
D 0 0 0 0 0
4 2. £ 2.3 3 1
88  45.6 62 35.4 9 5p.£*
0 0 c 0 6 0
1 0.5 0 0 1 0.6

* P<D.05

2000 mg/kg
(=)
23
168
3 13.0
3 1.8
21 ¢1.3
86  50.9
0 0
1 0.6
0 0
K 0.6
] ]
1 0.6
0 0
0 0
0 0
1 0.€
0 0
0 0
0 0
1 0.6
3 1.8
g  50.3
1 0.6
0 0



Table 5-2 Skeletal findings in fetuses from female rats treated subcutaneously with
piroctone olamine during days 7 - 17 of gestation (continued)

Dose

No. of fetuses with ossification

Nasal bone
Frontal bone
Parietzl bone
Occipital bone
Lacrimal bone
Maxilla
Mandibule

Hyoid bone
Palatine bone
Odontoid process

Cervical vertebral bodies

Cervical vertebral arches

Tnoracic vertebral bodies &

arcnes

Includino the cases with:
Hypopiasia in the-bodies

Splitting in the ‘body

Lumbar vertebral bodies & arches

Includine tne case witn

| Hypopiasiz in the bodies
Sacral vertebral bodies & arches

Coccygeal vertebral bodies

No. of ossified coccyoeal vertebral
bodies/fetus (MeanS.L.}

Coccyageal vertebral arches

Ribs

* P<D.05
** P<0.0}
= P -0.001

—

OV R —

1-7

1-10
11-13

1-H

—
L |

— ot s

12
13

13

1-6

"~ ~
] U
dn o W

—_
1
oW~ s

—

w N O RS 0 0 B

Control

193

183
193
178

26
34
42
S3

7t
146

189

193
183

192
152
167
100

25

183
163
7

12

183
1ez

183

(2)
100
100
100
100
100
100
100

100
100

\g
o
N

.

G N S
ST
BRI OV

~4 [PV S 0 S TR ]
(ﬂg

.47
=0.

100

109
BE.B
5.2

i0c.
100
100

100 mg/kg
(=)
75 100
173100
178 100
175 100
178 100
175 100
175 100
175 100
173 5g.9
je2 B2.3*
36 20.6
25 20.0
62 35,27
68  38.°%
73 41.7
85 48 .1
1£7 84.0%
175 100
175 100
175 100
o} 0
3 0.6
1 0.6
0 0
17 Q7.7
1 0.6
175 100
174 %9c.4
72 98.3
172 88.3
161 S2.0
113 64.6=
43 24 6%
-3 1.7
0 0
6.76
=D.14
173 9ge.¢
170 87.)
13 86.3
31 17 Fme=
175 100
73 100
175 100

50C

164
164
164
164
164
164
164
164
164
138

43

3L

64

62
79

137

164
164

164
164
se

114
47

164

10

100

2000 mg/kg
(=)
162 700
162 100
168 100
165 100
168 100
163 100
163 100
165 100
165 100
137 81+
50 20.¢7>
3 20
52 30.8
57  33.7
79 ap.gv
8  50.9%
145 B5.B*
169 100
168 100
168  99.4
D 0
0 0
0 0
0 0
165 97.6
0 0
168 99.4
168  99.4
168 99.4
168  99.4
157 92.9%
108 54.5+
48 2B.4wwx
N €.5w=
0 0
6.29*
=5.16
BRI
166 88.2
30 B2.3
35 ZZ.iww
188 100
g 954
67  98.5



Table 5-3 Skeletz) findinas in fetuses from female rats treated subcutaneously with
piroctone olamine quring aays 7 -~ '7 of gestation (continwec)

Dose Control 100 mg/kg 500 mg/kg 2000 mg/kg

No. of fetuses with ossification (continued)

{£) (=)

(<) {z)
Dssification centers of sternebrae 1 123 100 175 100 164 100 169 100
2 183 100 175 100 164 100 169 100
3 92 99.5 175 100 164 100 162 100
¢ 152 99.5 175 100 164 100 168 100
3 180 8e.: 167 83.4 163 99.% 135 8.7
6 192 96.% 175 100 164 100 168 100
including the cases with: .
Hypoplasia 26 13.5 30017 26 15.9 38 22.5*
71 0 0 0 0 0 0 ] 0 ~
| 2 0 D 0 0 0 0 0 ©
3 0 o] ¢} 0 0 0 0 0
4 0 0 0 0 0 o] 1 0.6
5 26 13.5 29 16.6 26 - 15.9 38 22.5+
6 0 0 1 0.6 1 0.6 1 0.5/
Splitting 0 0 0 4] 0 0 1 0.6
1 8] 4] 0 o] 0 0 0 o]
2 0 0 0 o] o] 0 0 0
3 o] 0 0 0 0 o] i 0.6
4 o] 0 0 0 0 0 1 0.6
3 0 0 0 0 0 0 0 0
A 6 0o 0 0 0 0 ¢ 1 0.6
Absence of one oT the two parts 1 0.5 9 S.0= 2 1.2 4 2.4
1 0 0 o] 0 0 0 0 0
2 0 0 1 0.6 0 0 0 0
3 0 [¢] o] o] 0 0 0 0
4 0 0 0 0 0 0 0 0
5 1 0.5 8 4.6% 2 1.2 4. 2.4
6 0 4] 0 4] 0 6] 0 o]
clavicie 183 100 175 100 164 100 169 100
Scapula 123 100 175 100 164 100 169 100
humerus - 122 100 175 100 164 100 169 100
Radius 153 100 175 100 164 10D 168 100
Ulna 183 100 174 924 164 100 168 100
Motacarpals (bodies) 1 0 0 0 0 0 D 0 o]
2-4 183 100 174 e 4 164 100 169 100
~ 5 182 285 174 2.4 164 100 162 1100
Phalanges of the forelimps
Proximal 1 0 0 0 0 0 0 0 0
2 175 90.7 162 92.6 155 94,5 155 91.7
3 162 ©°c.5 174 oC 4 164 100 169 100
¢ 12 9o.% 173 e8.¢ 164 100 169 100
5 169 87.6 158  90.3 183 93.3 185 91.7
Middle 2-5 o} 0 0 0 vl 0 o] 0
Meta H s oz 2 168 CE.D %50 Si.5 iz2 31.7
Z i8Z 100 74 9c .4 164 100 163 100
2 €2 j0C 175 103 164 00 i85 100
4 €3 100 174 o5 < 64 T0C ze e
H 1g8  §7.¢ 173 88.§& i62 8.8 163 986.5
* P<0.05



Taoie 54 Skeletal findings 1n-fetuses from female rats treated suocutaneously with
piroctone olamine during days 7 - 17 of gestation (continued)

Dose Control 100 mg/ko 300 mg/kag 2000 mg/kg
No. of fetuses with ossification {continued) (%) (=) (%) (%)
IYium 183 10 175 100 164 100 18¢ 100
Ischium 123 100 175 100 164 100 169 100
Pubis 193 100 178 100 164 100 168 100
Femur 123 100 175 100 154 100 159 100
Tibia 183 100 175 100 164 100 168 100
Fibula 1¢3 100 175 100 364 100 169 100
Tarsus Astracalus i 0 0 0 0 0 ¥] 0 0
Calcaneus 3 1.6 M 6.3 18 11.6™* 35 20,7
Metatarsals (podies) 1 161 E3.4 138  78.8 T30 8.3 118 69.B*>*
2-% 193 100 175 100 54 100 168 .99.4
Phalanges of the hindlimbs
Froximal 1 0 0 0 0 2 1.2 0 0
2 of 35.8 6%  3%.3 58 35.4 54 3.0
3 1117 57.5 5 54.3 71 43. 3%~ €7  39.6ww»
4 108  56.0 82 52.6 70  42.1= 66 39.)ww
5 28 14.5 21 12.0 17 10.4 30 17.k
Middle 2-5 0 0 0 0 0 0 0 0
istal 1 197 2°°.p 172 98.8 154 1300 168 2.4
- 2 193 100 17& 084 154 100 168 92,4
2 183 100 174 99.4 154 100 168 99,4
4 193 100 174 00 4 134 100 168 0. 2
5 197 ©99.0 74 99.4 183 99.4 168 so.2
* P<0.05
=+ P <0.01° - -
*= P <0.001



Table 6 Visceral abnormalit1es in feluses from female rals treated subcutaneously

with piroctone olamine during days 7 - 17 of gestation

Oese

Ho. of dams examined

Ho. of fetuses examined

No. of dams with fotuses showing
abnormalities

Ho. of fetuses with abnormalities

Cleft palate
Sinistroposition of the heart
Diintation of the renal pelvis

Control

100 mg/kg
22

168
2(9.09%)
2(1.19%)
0
2(1.19%)
0

500 mg/kg

21

156

2000 mg/ky
22

149
3(13.64%)
3(2.01%)
0
0
3(2,01%)



Photo 1 Shortening of the lower half of the body,
defact of the tail, and oligodactyly of the
right forelimb in a fetus at 100 mg/kg/day

Photo 2 Absence of the calcaneus, metatarsus, and
phalanges o7 the left hindlimb in a fetus at
2000 mg/kg/day
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Individual'|Data: 227 VISCERAL FINDINGS IN FETUSES
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Individual Data: 24 VISCERAL FINDINGS IN FETUSES
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