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INTRODUCTION

SODIUM DIPROPYLACETATE, also known as EPILIM
is an anticonvulsant intended for use in the treatment of epilepsy.,

This report describes studies carried out in the
rabbit, rat and mouse to investigate the teratogenic and/
or embryotoxic potential of the material* PHENYTOIN, a well
established anticonvulsant, has been used as a positive control,
The first part of the study was performed using Dutch Belted
rabbits. '

MATERIALS & METHOD

Test Material - The test material was a white crystalline
powder SODIUM DIPROPYL ACETATE also known as EPILIM. All
of the test material was from batch PDI lot 167. The EPILLIM was
hygroscopic and the material was kept in airtight containers.

PHENYTOIN was used as a comparative control,

The sample was prepared byorinding tabiets of PHENYTOIN
sopiov .. I A | I

Animals - One hundred and twenty Dutch Belted
rabbits were used in the study. They were obtained from Goodchild
Bros., Crawley, Sussex.

Housing - The rabbits were housed in individual
grid-floor cages all in the same area under natural lighting and
with the ambient temperature thermostatically maintained at
20+ 1°C. At the end of the dosing period the animals in the littering
groups were transferred to individual solid-floor cages in the
same area and provided with nesting material,

Diet - With the exception of one control group all
the rabbits were allowed free access to water and tc a commercial
pellet diet R .G .P. (Dixons, Ware, Herts.)

The control group was allowed free access to water
but during the dosing period was pair fed to match the food consumption
of one of the top dose level groups.

* These studies were undertaken subsequent to studies performed
in Japan using the rat and mouse which indicated that under the
experimental conditions employed EPILIM was teratogenic.




Mating - The rabbits were fertilised by artificial
insemination using a pooled semen sample with a sperm count of
27 - 98 million per ml. Ovulation was induced by the intravenous
adglpigty ation of 25 I.U. of CHORIONIC GONACOTROPHIN [N
B Mating was completed over a 6 day period and to avoid
a temporal bias the rabbits from each day's fertilizations were
allocated equally to all of the dosing groups. The day of fertilization
was taken as Day 0 of gestation,

Choice of Dosage - Data supplied by the clients
indicated that a dose level of 400 mg/kg would be tolerated by the
rabbits and this was selected as the top dose. The clinical dose

of EPILIM is expected to be about 25 mg/kg and this dose therefore
represents a multiple of 106 times the clinical dose, Additional
levels of 315 mg/kg, 252 mg/kg, 200 mg/ke and 100 mg/kg were
used. A dose level of 150 mg/kg of PHENYTOIN was chosen., The
clinical dose is approximately 5 mg/kg and this therefore
represents a multiple of about 30 times the clinical dose,

Treatment - The EPILIM solutions and the PHENYTOIN
suspension were prepared freshly each day and formulated to give
a constant dose volume of 10 ml/kg. The rabbits were divided into
treatment groups of 12 and dosed by gavage with the respective
materials daily between Days 6 and 18 of gestation.

Intermediate Examination - The general condition of
the animals was noted daily and the body weights recorded every
3 days throughout gestation,

The food consumption of the 400 mg/kg dose level
rabbits was recorded daily during the dosing pericd and the control

group 7 animals were pair-fed this quantity of food on the corresponding

day of gestation,

One hour after the final dosing a 2 ml sample of blood
was withdrawn by cardiac puncture. The plasma was seperated,
frozen and forwarded to the clients for blood level determinations.

Terminal Examination - With the exception of the animalg
in the littering groups the rabbits were killed by cervical dislocation
on Day 28 of gestation. The ovaries and uteri were removed,
examined and the following data recorded : '




1z Numbers of corpora lutea.

2 Numbers and positions of foetuses, resorptions
and resciption sites,

Foetal weights.

4. Crown/rump lengths.

N.B. In these reports the term "resorption' refers to an
implantation site showing hoth placental and embryonic or foetal

tissue and "resorption sites" to implantation sites showing placental
or decidual tissue only.,

The foetuses were killed by an intracardiac injection
of NEMBUT AL (Pentobarbitone Sodium - 60 mg/kg - Abbott), They
were then skinned, examined for external and internal deformities,
sexed, eviscerated and the carcasses checked for skeletal defects
by X-ray examination using KODAK INDUSTREX - M film and a
Machlett OEG50A tube. Free-hand razor sections were then made
through the head region and examined for ocular and ventricular
defects.

_ Littering Groups - Duplicate top dose level and control
groups were set up and allowed to litter normally and to reas their
young to weaning. The following data were observed :

Duration of gestation,
2. Numbers of pups born and weaned.
3. Pup weights at Day 7 and at weaning.

The pups were weaned at 6 weeks of age and after checking for
defects in sight, hearing and balance were autopsied and sexed,

RESULTS

General Observations - The general cendition of the
animals remained good throughout the study and no adverse behavioural
effects were noted. A number of fatalities were recorded but in
each case death was due to massive haemorrhage into the pericardium
following cardiac puncture. Tliere were no dose-related trends in the
group pregnancy rates and the values varied between 60, 0% and 100.0%.




Body Weights - (See Table 4 and Fig. 1) - N.B. In this
study the group mean body weights have been compiled from data from
all the surviving animals since previous experience has shown that
weight changes are not influenced by the pregnancy status of the
animals,

All the test groups showed a weight decrease during the
dosing pericd. The decreases were dose-related as was the duration
of the decrease. At the 100 mg/kg and 200 mg/kg levels the decreases
amournted to only 20 g per rabbit and were reversed after Day 9. In
the 252 mg/kg group the weight decrease was extended to Day 12 and

a similar result was obtained in the 315 mg/kg eroup but in this

case the weight levelled off and did not increase until Day 15, The
greatest weight loss in the EPILIM-treated animals was recorded at
the 400 mg/kg dose level when the overall decrease of 80 g per rabbit
extended to Day 15 of gestation,

The weight curves for the normal and pair-fed control
groups were similar in shape and showed an uninterrupted weight
gain throughout gestation.

The most severe weight changes were ohserved in the
PHENYTOIN group where an overall weight loss of some 230 g per
animal was recorded during the dosing period. The body weights
increased only slightly after Day 18 whereas in all the other groups
the rates of weight gain during the later stages of gestation were
similar,

| Food Consumption - (See Table 5 and Fig. 2) - Administration
i of 400 mg/kg EPILIM evoked a clear anorectic response in the rabbits
with the mean food intake falling to about 50% that of the control
animals. The consumption had a wide day-to-day variaticn in both
groups but the value for the test group rarely approached that of the
controls. During the second half of the dosing period the consumptiorn

in the test group tended to decrease rapidly but this trend was reversed
after Day 18 although the control group value was never attained,

implantétibné - (See Tables 2 and 7) - The mean implantation
rate per mother ranged between 4. 67 in the 252 mg/kg group and 6.80
in the 200 mg/kg group.




A measure of pre-implantation loss was made by
. . . Y
relating the numbers of implantations with the numbers of corpora
lutea according to the formula :

9% pre-implantation loss = (No. corpora lutea - No. implantations) x 160

Nc, corpora lutea

The pre-implantation loss for the control group was 8.7% and 15, 6%
for the pair-fed control group. The values for the EPILIM treated
groups ranged from 7.1% in the 100 mg/kg group to 28, 2% in the 252
mg/kg group. The pre-implantation loss in the top dose level group
was 10,39 and for the PHENYTOIN group 15.3%.

Uterine Deaths - (See Tables 2 & 7) - A total of 142
embryos diéd in utero, Deaths occurring late in gestation showed
little inter-group variation and ranged between 0.00 in the 315 mg/kg
group to 0.50 in the 400 mg/kg, 252 mg/kg and pair-fed control
groups. The majority of the deaths occurred early in gestation and
were thus represented as resorption sites. The mean distribution
per mother in the EPILIM-treated groups showed a dose-~related
increase from 0,45 in the 100 mg/kg group to 4.70 in the 400 mg/kg

group. The control group value was 1. 91 per mother and the pair-ted
control value 0,08, One point nine zero sites per mother were
recorded in the PHENYTOIN group. The increase in resorption sites,
in the 400 mg/kg EPILIM group was statistically signification in a’k, ¢
test in comparison with the control group value which was itself rather
higher than normal.

Foetuses - (See Tables 2, 6 & 7) - N.B. In this report
mean values hlave been subscripted as Mean 1 or Mean 2, Mean 1
values include data from all animals having corpora luiea in the
ovaries whereas Mean 2 values are limited to data from these animals
which produced live young. A total of 312 foetuses were examined
all being alive when removed from the uterus. None of the 400 mg/kg
level rabbits produced any live young although 10 of the animals had
been pregnant. The mean control and pair-fed control group values
of foetuses per mother were 4,64 and 4.83 respectively and none of

the other group values, except for the top dose level, differed significantly

from these. The figures ranged from 3.25 in the 315 mg/kg group
to 6.10 in the 200 mg/kg group. The PHENYTOIN group value was
3.80 foetuses per mother,

The mean foetal weights of the group 2 and 4 litters
were significantly reduced at 24.8 g and 26.9 g respectively in




Student's "t" tests in comparison with the control group value of
28.5 g, The group 3 value (252 mg/kg) was raised, however, at
32.3 g as was the value for the pair-fed contr ol group at 30,6 g.
A slight but statistically non-significant decrease wae noted in

the PII INYTOIN group Wth a mean value of 27.7 g.

Only the 315 mg/kg group value of mean crown/rump lengt
was significantly reduced with a value of 82.3 mm in compa; muuu
with the control group value of 87.5 mm. The ues for the other
groups ranged from 86,4 mm in the 200 mg/kg g”oup tc 89.4 mm
in the 252 mg/kg group.

There was little variation in the sex ratios of the foetuses
_ except for the PHENYTOIN group. The value of 1 : 2.17 in this

i group was rather higher than for the other groups where the values
" ranged from 1: 0,86 in the 315 mg/kg group to 1: 1.35 in the 200
mg/kg group.

Abnormalities have been classified as either major or

minor defects with the latter restricted to the presence of super -
numary ribs. Minor defects are discounted unless present in

greatly increased numbers. Increases in minor defects, 35.00%

| and 20.23% respectively, were recorded in the 252 mg/kg and 200

i mg/kg groupq compared with the control group value of 15, 09/m

! The values for the other groups ranged from 11.549% in the 315 mg/kg

i group to 20, 69% in the pair-fed comrol group. Mcl]Ol” defects were

y observed in all of the test groups. A strong teratogenic response

' was provoked in the 315 mg/kg group with a level of 30,77%
deformities (8 foetuses from a total of 26). These defects consgisted

of 3 sibs with unilateral kidney agenesis, 3 foetuses with vertebral
fusions in the lumbar region of the spine, one of which had an extra
transverse process between lumbar vertebrae 3 and 4, one foetus

! : with a pair of ribs fused together and one foetus with the intermediate

i lung lobe absent and the sternebrae fused obliquely. The abnormalities
; observed in the other EPILIM groups were of unrelated types frequently
seen in the control animals., One foetus frem the 252 mg/kg group had
| a double gall bladder giving a group total of 5.00%. One 200 mg/kg

! group foetus had a forelirnb muscle flexure giving a group total of 1, 647
-' and a single foetus in the 100 mg/kg group, representing 1.72% of the

! ! group total, had a double gall biadder. Three defects were observed

| in the normal control group giviag a level of 5.88%. These consisted
of single foctuses showing a uOLb1 e gall bladder, absence of the
intermediate lung lo be and a hypoplastic spleen respectively., Two
abnormal foetuses in the pair-fed control group had respectively, a
muscle flexure and a double gall bladder giving a group total of 3.45%.




A clear teratogenic response was observed in the
PHENYTOIN-treated animals where 23.68% of abnormalities was
produced consisting of 9 foetuses showing various combinations of
cleft palate, ablepharia and muscle flexures,

Littering Groups - (See Tables 3 & 8) - The results from
this section were of academic interest since none of the EPILIM-
treated rabbits produced any live pups. Autopsy revealed that 10 of
the animals had been pregnant and that their litters were totally
resorbing.,

The control animals gave a normal series ¢f results
through weaning with a 90% pregnancy producing & mean of 5.67
pups per mother after a 31.7 day gestation. At weaning 4.00 pups
per mother had survived. A measure of pre-weaning loss was made
by relating the numbers of pups born with the numbers weaned
according to the formula :

% Pre-weaning loss = (No. pups born - No, pups weaned) x 100

No, pups born
The loss in the control group was 29, 5% and the weight gain during

weaning 535%. The sex ratios of the surviving pups was 1: 1,40
and no abnormalities were observed,

DISCUSSION

It is a common c¢bservation that teratogenic effects

are seen only at dose levels which are close to those producing
complete uterine death. This was observed in this study and a clear
cut off point seem to exist between the 315 mg/kg and 252 mg/kg dose
levels, the latter producing completely ncrmal results except for

an increased pre-implantation loss. The unusually high incidence

of uterine deaths in the control group masks the fact that the level

of uterine deaths was also increased at the 315 mg/kg level.

EPILIM treatment was clearly anorectic but the data
from the pair-fed control group demonstrated that this anorexia
could not be responsible for either the high incidence of uterine
deaths or the teratogenic activity,

The responses induced by the PHENYTOIN treatment
were typical of those of a teratogenic compound With an increases
in uterine deaths, a decrease in the weight of the surviving foetuses
and an increase in the incidence of abnormalities. There was a




tendency towards a selective uterine toxicity against the male
foetuses but since the sex ratio can vary quite widely we do not
attribute any significance to this oheervation. The syndrome of
abnormalities produced by PHENYTOIN was different from those
induced by EPILIM with the palate, eyes and limbs being the target
organs.

CONCLUSION

The teratogenic range for EPILIM was not wider than 2592 -
400 mg/kg/day which values correspond approximately to 10 - 16
times the human therapeutic dose (1.5 g per day).




TABLE 1

RABBIT: GROUP CODES & DOSAGES USED

Duration No. of
Group Treatment X ) .
ul ' of Dosage Pregnancies

400 mg/kg
1 Epilim Days 6~18 inc, 10
(gavage)

315 mg/kg
2 Epilim 8
(gavage)

252 mg/kg
Epilim 6
(gavage)

200 mg/kg
Epilim 10
(gavage)

100 mg/kg
1 5 Epiiim 1T
' . (gavage)

10 ml/kg .
6 Water 11

(gavage)

! : 10 m1/kg
f 7 Water 12
I (Pair-Fed)

(gavage)

150 mg/kg
8 Phenytoin " 10
(gavage)

: 400 mg/kg
| ' Epilim 10
(gavage)

10 ml/kg
10 Water 9
(gavage)




TABLE 2

RABBIT: GROUP MEAN DATA (CAESARIAN DELIVERED GROUPS)

E Group 1 Group 2 Group 3
Parameter A 400 mg/kg 315 mg/kg 25@ mg/kg
N Epilim Epilim Epilim
No. Pregnancies 10/11 8/10 6/10 .
% Pregnancies 1 90.9 80.0 60.0
No. Foetuses - 26 20
Mean No. per Mother 1 0.00 3.25 3.33
No. Resorptions 5 - 3
Mean No. per Mother 1 0.50 0.00 0.50
No. Resorption Sites 47 16 5
Mean No. per Mother 1 4.70 2.00 0.83
Mean No. Uterine 1 5.20 2.00 1.33
Deaths per Mother
Mean No. Implantations 1 5.20 5.25 4.67
per Mother
Mean No. Corpora 1 5.80 6.13 6.50
Lutea per Mother
% Pre-Implantation 1 10.3 14.4 28.2
Loss
Litter Wt. (9) - 129 129
Mean Foetal Wt. (g) - 24.8 32.3
Mean Crown/Rump - ~82.3 89.4
Length (mm)
No. Males - 14 10
No. Females - 12 10
Ratio Males:Females - 1:0.86 1:1.00
No. Minor Defects - -3 7
% Minor Defects - 11.54 35.00
No. Major Defects - 8 1

% Major Defects




1.

TABLE 2 (Cont'd)

~oup 7
E Group 5 Group 6 ?B ;f/éq Group &
” Parameter A 100 mg/kg 10 mi/kg Ha+é$ 8¢ 150 mg/kg Remarks
Epilim Water B Phenytoin

(Pair-Fed)

No Pregnarncies 11/12 11/12 12/1¢2 16/

% Pregnancies 1 2 ) 91.7 100.C 0.9 Little Variation
No. Foetuses 58 51 58 38 312 1in ail
Mean No. per Mother 1 5.27 4.64 4.83 3.80 Significant

aecrease at top
dose level,

No. Resorptions 2 1 6 4 23 in all.

Mean No. per Mother 1 0.18 0.09 0.50 0.40 Little Variation

No. Resorption Sites 5 21 1 19 119 in all

Mean No. per Mother 1 0.45 1.91 0.08 1.90 Significant
increase at top
dose level

Mean No. Uterine 1 0.63 2.00 0.58 2.30 Significant

Deaths per Mother increase at top

gose Tlevel

Mean No. ImpTlantations
per Mother

Mean No. Corpora 1 6.36 7.27 6.42 7.20
Lutea per Mother
% Pre-Implantation 1 7.1 8.7 15.6 15.3 Increased at
Loss 252mg/kg Tevel
Litter Wt. (g) 2 151 145 148 150
Mean Foetal Wt. (g) 2 28.7 28.5 30.6 27.7 Decreased : groups
s 2, 4 and 8
Mean Crown/Rump 2 87.8 87.5 88.8 87.9 Decreased : groups
Length (mm) 2 and 4
No. Males 28 24 26 12 140 in all
No. Females 30 27 32 26 172 in ali
Ratio Males:Females 1:1.07 1:1.13 1:1.23 1:2.17 Stight increase
in group 8

No. Minor Defects

% Minor Defects 18.97 15.69 20.69 15.79 Increased 1in groups
3 and 4

No. Major Defects

% Major Defects . 1.72 5.88 3.45 23.68 Teratogenic at
315 mg/kg




| TABLE 3

| RABBIT: GROUP MEAN DATA (LITTERING GROUPS)

) Group 9 Group 10
' Parameter 400 mg/kg 10 m1/kg
3 Epilim Water

No. Pregnancies 16/12 9/10
% Pregnancies 83.3 90.0
‘ Mean Duration Pregnancy - 31.7
| (Days)
'! No. Pups Born - 51
f Mean No. per Mother . Smbril
| No. Pups Weaned - 36
L Mean No. per Mother - 4,00
| % Pre-Weaning Loss - 29.5
i Mean Pup Wt. Day 7 (g) - 104
' Mean Pup Wt. Weaning (g) - 660

% Wt.
No.
No. Females

Increase

Males

Ratio Males:Females
No. Deformities
% Deformities




GROUP MEAN BODY WEIGHTS IN kg

Groups 1&3  Group 2 Group 3 Group 4 Group 5 Groups 6&10 ?gogﬁ/zg Group 8
Day 400 mg/kg 315 mg/kg 252 mg/kg 200 mg/kg 1OQ mg/kg 10 ml/kg Water 150 mg/kg
Epilim Epilim Epilim Epilim Epilim Water (Pair Fed) Phenytoin
0 2.33 2.26 2.28 2.56 2.38 2.35 2.54 .14
3 2.37 2.28 2.28 2.56 2.37 2.37 ¢.54 .16
6 2.41 2.29 2.30 2.56 2.39 2.37 2.56 17
9 2.37 2.27 2.29 2.54 2.37 2.38 2 9 .03
12 2.36 2.25 2.27 2.55 2.38 2.39 2.57 .99
15 2.33 2.25 2.30 2.56 2.39 2.41 2.58 .94
18 2.34 2.26 2.31 2.56 2.47 2.42 2.59 .96
21 2.35 2.27 2.33 2.58 2.42 2.44 2.59 .97
24 2.38 2.29 2.38 2.60 2.44 2.45 2.61 .97
28 2.40 2.30 2.41 2.63 2.45 2.47 2.64 .98
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TABLE 5

RABBIT:; GROUP MEAN DAILY FOOD CONSUMPTION (g)

Group 1 Group 6
Day 400 mg/kg 10 ml/kg
EpiTim Weter

- 31 71
47 95
64 99
38
48
67
74
63
53
37
33
85| &
48
64
71
66




Rabbit Group Mean Food Consumption in ¢

Food

~Consumption
ing

110

"o 10 mi/kg
Water

\ 400 mg/kg
Epilim

DOSING ~ PERIOD —

10 12 %16 18 20 22

Time in days



NATURE AND INCIDENCE OF ABNORMALITIES

Abnormality

400 mg/kg 315 mg/kg 252 mg/kg 200 mg/kg

Group 5
100 mg/kg
Epiiim

Group 7
10 m1/kg
Water
(Pair Fed)

Group 8
150 mg/kg
Phenytoin

Total No. Foetuses
No, Foetuses showing Defects

No. Foetuses showing mincr defects
only

No. foetuses showing major defects
Minor Defects

Percentage

13 pair Ribs

13 ribs one side
Major Defects

Percentage
Muscle Flexure

Double Gali Bladder
| Hypoplastic Spieen
Intermediate Lung Lobe Absent
Cleft Palate
Ablepharia

Oblique fusion of sternebrae

58
12
11

58
14
12

38
15
b

—
N o1 o
'\!
o

23.68




TABLE-6 (Cont'd)

Abnormality

400 mg/kg 315 mg/kg 252 mg/kg 200 mg/kg 100 mg/kg

Group 7 i
omsg  Sro 8
Water 4

(Pair Fed) Phenytoin

Unijateral kidney Agenesis

3rd & 4th Tumbar vertebrae fused
5th & 6th lumbar vertebrae fused
1st & 2nd ijumbar vertebrae fused

Extra transverse process between
3rd and 4th lumbar vertebrae

6th and 7th ribs fused

— o ed  =d ()




TABLE 7 a“)

RABBIT: INDIVIDUAL ANIMAL DATA (CAESARIAN DELIVERED GROUPS) |

Group 1 400 mg/kg Epilim

No % Ratio
y No No No
No. Corpora : : Pre~Imp  °3 o Ta MaTes:
: Lutea Implantations Loss Males Females s es
28] NOT PREGNANT
282 6 6 0.0 0 0 0
283 6 5 16.7 0 0 0
284 5 4 20.0 0 0 0
325 4 4 0.0 0 0 0
326 7 6 14,3 0 & 0
307 DID NOT SURVIVE TEST 0 0 0
308 4 4 0.0 0 0 0
3 316 8 7 125 0 0 0
- 317 5 5 0.0 0 0 0
;_ 319 7 7 0.0 0 0 0
| 320 6 4 33.3 0 0 0
| Totdl 58 52 - 0 0 0
Mean 5.80 5.20 10.3 0.00 0.00 0.00
T S.E.M. 0,42




TABLE 7 a) (Cont'd)

Group 2 315 mg/kg Epilim

No. % Ratio
o No. No. No
NOo. Corpora - Pre-Imp : Males:
[Utea Implantations Loss Males FemaTles Fensles

DID NOT SURVIVE TEST
4 3
NOT PREGNANT
8
8
NOT PREGNANT
5 5
DID NOT SURVIVE TEST

6
6

7 7 0 0

214 6 6 0.0 2 4 1:2.00

215 6 6 0.0 3 3 1:1.00
B 216 5 3 40.0 1 2 1:2.00

- Total 49 42 14 12




i “ 21,

TABLE 7 a) (Cont'd)

Group 3 252 mg/kg Epilim

No. : % No No Ratio
No. Corpora : - Pre~1Imp . . Males:
Lutea ImpTantations g MaTes Females S,

NOT PREGNANT
4
NOT PREGNANT
4 4
7 5
DID NOT SURVIVE TEST
NOT PREGNANT
DID NOT SURVIVE TEST
7 4
9 4
NOT PREGNANT
8

205
206
207
208
209
210
217
218
219
220
221
222

3 1:0.50

8

Total 39 28

Mean 6.50

0.85 0.71

I+

LEM,
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TABLE 7 a) (Cont'd)

Group 4 200 mg/kg Epilim

No % " Ratio
- iy No. No. No. .
| No. Eagggra Implantations Pre-Imp Males Females leles:

Loss FemaTes

5 28.6 1 1 1:1,00
286 6 6 0.0 3 3 1:7.00
287 7 12.5 1:0,75
NOT PREGNANT

(]
B
w

9 8 11.1 5 3 1:0.60

293 3 3 0.0 2 1 1:0.50

351 8 [/ 12.5 3 3 1:1.00

352 9 5 44,4 2 3 1:7.50
NOT PREGNANT

11 0.0 2 7 1:3.50
355 8 8 0.0 2 5 1:2.50
356 8 8 0.0 2 0 1:3.00

68




TABLE 7 a) (Cont'd)

Group 5 100 mg/kg Epilim

No. % | , Ratio
| No. Eagggra ¥£51antations Egg;lmp QQSes %g%a!es E:;i%és
333 6 5 16.7 2 2 1:1.00
334 5 4 20.0 1 3 1:3.00
335 7 5 14.3 2 4 1:2,00
336 NOT PREGNANT
337 3 3 0.0 2 1 1:0.50
338 6 6 0.0 2 3 1:1.50
381 7 7 0.0 3 4 1:1.33
382 9 8 1.1 2 1 1:0.50
383 9 9 0.0 5 4 1:0.80
384 7 7 0.0 4 3 1:0.75
385 4 4 0.0 2 2 1:1.00
386 7 6 14.3 3 3 1:1.00
Total 70 65 28 30
Mean 6.36 5.91 7.1 1:1.07

+
g.E.M. 0.56 0.55




TJABLE 7 a) (Cont'd)

Group 6 10 ml/kg Water

No. % i Ratio
No. Esgggra ?gﬁlantations Egsglmp Egies ?g&ales EZ;:?QS
294 3 3 0.0 2 1 FYI:O:EO
295 q 7 0.0 3 4 1:1,.33
296 11 10 9.1 4 4 1:1,00
297 10 8 20,0 3 4 1:1.33
298 6 6 0.0 3 3 1:1.00
299 10 10 0.0 1 0 ~
369 7 4 42.9 2 2 1:1.,00
370 9 8 11.1 4 4 1:7.00
371 3 3 0.0 0 3 -
372 6 6 0.0 2 2 1:1.00
373 8 8 0.0 0 0 -
374 NOT PREGNANT
Total 80 /3 24 27
Mean 7.27 6.64 8.7 1:1.13
T :

0.81 0.75

S.E.M.




Group 7 10 ml1/kg Water (Pair Fed)

TABLE 7 a) {Cont'd)

9

No, Ratio
No. Eaiggra ?gﬁlantations Egs;lmp ﬁg?es ESQaTes gg;g%és
327 6 6 0.0 2 4 1:2.00
328 4 4 0.0 1 3 1:3.00
329 6 5 16.7 2 3 1:1.50
330 7 6 14.3 3 3 1:1.00
331 5 5 0.0 2 3 1:1.50
332 3 3 0.0 0 3 %
345 7 3 57.1 1 2 1:2.00
346 11 10 9.1 4 3 i:0,75
347 11 9 18.2 0 5 -
348 5 4 20.0 4 0 =
349 5 4 20,0 4 0 -
350 7 6 14.3 3 3 1:1.00
Total 77 65 26 32
Mean 6.42 5.42 15.6 1:1.23
n
g.E.M. 0.71 0.87




TABLE 7 a) (Cont'd)

Group 8 150 ma/kg Phqutoin

No.
No., Corpora
Lutea

% Ratio
No. No No
. A Pre=-Imp =% 1. Males:
Implantations Loss Males  Females Fema]es

DID NOT SURVIVE TEST

358 8 / 12.5 0 0 -

359 6 3 16,7 2 2 1:1,00
360 4 2 50.0 0 2 -

361 10 9 10.0 3 4 1:1.33
362 NOT PREGNANT

375 5 5 0.0 0 0 -

376 11 10 9.1 1 8 1:8.00
377 2 8 11.1 3 4 1:7.33
378 5 5 0.0 1 4 1:4.00
379 8 6 25.0 0 0 -

380 6 4 33.3 2 2

61

6.10




TABLE 7 b)

Group 1 400 mg/kg Epilim

e et Mt o g

No No No. NG Litter Mean Mean
to. stuses Resorptions Resorption ot P Wt. Foetal Wt. Crown/Rump
Foetuses Resorptions Sites Deformities (g) (q) Length (mm)

NOT PREGNANT

0 0 6 0

283 0 0 5 0 - - -
284 0 0 4 0 - - -
325 0 0 4 0 - - -
326 0 0 6 0 - = -
307 DID NOT SURVIVE TEST

308 0 0 4 - - -
316 0 2 5

317 0 0 5

319 0 3 4

320 0 0 4

Total 0 5 47




TABLE 7b) (Cont'd)

Group 2 315 mg/kg Epitim

No No No. NG Litter Mean Mean
No. o : s . Resorpticn ) . Wt. Foetal Wt. Crown/Rump
Foetuses Resorptions Sites Deformities (9) (q) Length (mm)

199 DID NOT SURVIVE TEST
200 0 0
NOT PREGNANT
6 0 0 T f+3) 159 26.5 86.7

203 5 0 1 3 3k) 110 22.0 78.2
NOT PREGNANT

0 0 5 - - - -
DID NOT SURVIVE TEST

0 0 / - - - ¥
214 6 0 0 2 a)b) 113 18.8 7
215 6 0 0 3 b+1)m) 167 27.8 8

[#8]
!
!
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TABLE 7 b) (Cont'd)

252 mg/kg Epilim

No No No. No Litter Mean Mean
No. - . " Resorpticn 7: P Foetal Wt. Crown/Rump
Foetuses Resorptions Sites Deformities (9) () Length (mm)

NOT PREGNANT
3 - . -
NOT PREGNANT

0 0 4 - -
209 5

101 33.7 92.3

0 1a) 129 25.8 85.0
210 DID NOT SURVIVE TEST

217 NOT PREGNANT

218 DID NOT SURVIVE TEST

219 2 ] 1 T a) 53 26.5 84.5
220 3 1 0 2 b)d) 103 34.3 90.7

NOT PREGNANT




TABLE 7 b) (Cont'd)

Grqup 4 200 mg/kg Epilim

No.

No. Foetuses

No
No : : Ne
e Resorptior v
Resorptions Siiespt T Deformities

Litter Mean

W,
(9)

Foetal Wi,

(9)

Mean

A

Crown/Rump
Length (mm) |

285
286
287
288
290
293
351
352
353
354
355
356

0 3 b+c)
0 0 -
0 0 ajh)
NOT PREGNANT
0 0 =
0 _ 2a)b)
O -
0
NOT PREGNANT
2

44

22.0
28.5
29.

26,
27.

29.

21.

29.
27,

/9.0
91.0
89.68

86,
90,
88.
89.

77,
91.

85.

Total 61

0
0
2

1 6.10
Mean 2

0.20




TABLE 7 b)_(Cont'd)

Group 5 100 mg/ka Epilim

m———

No No No. No Litter Mean Mean
No. o e acppnti oo Resorption ot s e WEL Foetal Wt. Crown/Rump
Foetuses Resorptions Sitas Deformities (9) (9) Length (mm)
333 4 1 - 122 30.5 91,0
334 4 0 0 - 128 32.0 91.5
335 6 0 0 2 a)b) 171 28.5 88.0
. 336 NOT PREGNANT
337 3 0 0 1 d) 100 33.3 92.3
338 5 1 0 - 148 29.6 90.0
381 7 0 0 - 186 26.6 85.1
382 3 0 5 1 b) 106 35.3 94,7
383 9 0 0 5 3a)2b) 211 23.4 85.7
384 7 0 0 1b) 206 29.4 77 .7
385 4 0 0 1 a) 120 30.0 90.5
386 6 0 0 1 b) 164 27.3 87.7
Total 58 2 5 12
Mean ; 5.27 0.18 0.45 1.09

+ o
S ELM. 0.57 0.12 0.45 0.44 11.8




TABLE 7 b) (Cont'd)

Group 6 10 ml/kg Water
e No. Lt e e
No Na ; No T
No. iy ceorniiane  REsorption Fopma i ae WL Foetal Wt. Crown/Rumy
Foetuses Resorptions S tes Deformities (9) (g) Length (mn)
294 3 0 0 « 108 36.0 9.7
295 7 0 0 2 2a) 198 28.3 88.4
296 8 0 2 3 2b)e) 167 20.9 78.8
297 7 1 0 2 d)f) 177 25.3 81.7
298 6 0 0 1 b) 165 27,5 88.5
299 1 0 9 - 27 27.0 85.0
369 4 0 0 - 133 33.3 90.5
370 8 0 0 2 2a) 245 30.6 81.3
371 3 0 0 1b) 91 30.3 90.3
372 4 0 2 - 140 35.0 93.3
373 0 0 8 - - - -
374 NOT PREGNANT
Total 5] 1 21 11
1 4.64 0.09 1.91 1.00
Maad] 5 145, 28.5 87.5

s.g.y, 0.83 0.09 1.01 0.33 19.8




JABLE 7 b) (Cont'd)

Sroup 7 10 ml/kg Water (Pair Fed)

e e o s iyt Py A1 it o T e e . ety e £ e fhomt g e e A e i

B —

e e

o
o
°

e e T

No No. No. gg;or tion No. NitiEF EgggaT Wt gsgsw/Dxrw
‘ Foetuses Resorptions Si%esp Deformities (93 (gj ' ) [enééh“kﬁi)

327 6 0 0 2 a)b) 170 28.3 87.7

328 4 0 0 - 118 29.5 88.0

329 5 0 0 3 2a)c) 140 28.0 88.2

330 6 0 0 1 a) 181 30.2 89.7

331 5 0 0 - 142 28.4 88.6

332 3 0 0 - 94 31.3 90.7

345 3 0 0 1b) 96 3240 51.0

346 7 2 1 2 a)b) 206 29.4 88.4

347 5 4 0 2 b)d) 164 32.8 88.4

348 4 0 0 - 140 35.0 90.3

349 4 0 0 - 114 28.5 86.3

350 6 0 0 3 3a) 209 34.8 89.7

Total 58 6 1 14

Mean ; 4,83 0.50 0.08 1.17 148 0.6 S

: = -

s.E.m. 0.37 0.36 0.08 0.34 11.3




34
TABLE 7 b) (Cont'd)
Group 8 150 mg/kqg Phenytoin
No. ‘ Litter Mean Mean -

No. No . No
No. y : o N Resorption PN Wt. Foetal Wt. Crown/Rump

Foetuses Resorptions S1ites Deformities (q) (9) Length (mm)
357 DID NOT SURVIVE TEST
358 0 0 7 - - - -
359 4 1 0 2 a)g) 114 28.5 87.5
360 2 0 0 - 54 27.0 88,5
361 7 2 0 5 a)b)h) 164 23.4 84,1

a+g)g+h) |
362 NOT PREGNANT
375 0 0 5 = = - -
376 9 1 0 5 b)3c)c+g) 221 24.6 84,6
377 i 0 1 2 2a) 210 30.0 91.4
378 5 0 0 - 152 30.4 89.8
379 0 0 6 5 " = .
380 4 0 0 1 ¢) 138 34.5 94,0
Total 38 4 19 15 |
1 3.80 0.40 1.90 1.50 |

Mean , 150 27.7 87.9
+ ¥ R E—
gy, 103 0.22 0.91 0.64 21.6

T———




KEY TO ABNORMALITIES

a o o oo
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13 pair ribs

13 ribs one side

Muscle flexure

DoubTe Gall bladder

Hypoplastic Spieen

Intermediate Lung Lobe Absent
Cleft Palate

AbTepharia

ObTique fusion of sternebrae
Unilateral kidney agenesis

3rd and 4th Tumbar vertebrae fused
6th and 7th ribs fused

5th and 6th Tumbar vertebrae fused

Extra transverse process hetween
3rd and 4th Tumbar vertebrae

1st and 2nd Tumbar vertebrae fused

Minor
Minor
Major
Major
Major
Major
Magjor
Major
Major
Major
Major
Major
Major
Major

Major

defect
defect
defect
defect
defect
defect
defect
defect
defect
defect
defect
defect
defect
defect

defect

(U5]
(971
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TABLE 8 a)

T

RABBIT:  INDIVIDUAL ANIMAL DATA (LITTERING GROUPS)

Sroup 9 400 mg/kg Epilim

No. No. % [ Ratio
309__—“ NOT PREGNANT
310 NO PUPS BORN
311 Weow
312 noow
313 neow
314 neom
339 neow
340 NOT PREGNANT
341 NO PUPS BORN
342 . neow
343 neom

344 n n 1]




37,

TABLE 8 a) (Cont'd)

Group 10 10 ml/ka Water

§o, No. % . No. No. Ratio‘ N
No. égiﬁ Eggied Egs;hean1ng Males  Females y:;g%és Deformities
300 7 5 28.6 2 3 1:1.50 -
a0l g 6 33.3 3 3 1:1.00 -
302 6 5 16.7 1 4 1:4.00 -
303 NOT PREGNANT
304 4 4 0.0 4 - - -
306 5 0 100.0 - - - -
363 DID NOT SURVIVE TEST
364 7 6 14.3 2 4 1:2.00 -
365 3 3 0.0 ] 2 1:2.00 -
366 NOT PREGNANT .
367 4 3 25.0 = 3 - -
368 6 4 33.3 2 2 1:1.00 -
Total 51 36 15 21 -
Mean 5.67  4.00 29.5 1:1.40 0.00
+
g.EaM. 0.62 0.62




SGroup 9 400 ma/kg Epilim

e v gy s Sy e e TPt o T e e ot e

Mean Pup Mean Pun

No. Wt. Wt.
Day 7 (g) Weaning (g)

309 NOT PREGNANT

310 NO PUPS BORN

311 oo

312 DR

313 L

314 voomoom

339 veeenooo

340 NOT PREGNANT

341 NO PUPS BORN

342 oo

343 S

344 .

e g i e

%
Wt. Increase

Duration of
Pregnancy
(Days)




TABLE 8 b) (Cont'd)

Group 10 10 ml/kg Water

e et e ot . v e e e e e e e b4 T T ek e e e e e e ey et g

Mgan Pup Mean Pup ” Duration of
o g;v 7 (g) wgéning (9) WE. Increase ?E;&??nty
EBb 97 634 b54 31
301 106 711 571 30
302 128 786 514 33
303 NCT PREGNANT
304 94 599 537 31
306 - - - 32
363 DID NOT SURVIVE TEST
364 111 641 477 32
365 118 712 503 33
366 NOT PREGNANT
367 96 603 528 31
368 85 597 602 32
Mean 104 660 535 31.7
+

g.E.M. 4.5 24,33

[@h)




APPENDIX 1

CUMULATIVE CONTROL DATA ON DUTCH BELTED RABBITS

CORRECT T0 JULY Ist. 1571

Control Animals Arimals From

Parameter Only Inactive Drugs Total
_Eregnangg;fgggg

Percentage 75.6 1.7 72.7
Animals Involved 301/398 820/1143 1121/1547
Range 57.17 - 100.0 60.0 - 100.0 57.1 - 100.0
Lorpora Lutea

Mean Nos. per Mother 8.36 9.02 8.84
Total Nos. Invotved 2516 7396 9912
Range 6.36 - 10.00 5.91 - 9.78 5.31 - 10.00
Individual Animal Range 1 -19 1-16 1 -13
Implantstions -

Mean No. per Mother 6.94 7.02 7.00
Total Nos. Involved 2089 5757 7846
Range 3.00 - 9.00 4.62 - 8.70 3.00 - 9.00
Individual Animal Range 1 -12 T -12 1 -12
Pre - Implantation Loss

% Loss 17.00 22.2 20.8
Range 11.3 - 38.1 9.1 - 34.0 9.1 - 38.1
Foetuses

Mean No. per Mother 6.18 6.00 6.05
Total Nos. Involved 1860 4918 6778
Range 3.00 - 9.00 2.63 - 7.85 2.63 - 9.00
Individual Animal Range 0-13 0-12 0-13
Resorptions

Mean ‘No. per Mother 0.24 0.34 0.31
Total Nos. Involved 73 278 351
Range 0.00 - 1.00 0.00 -~ 1.70 0.00 - 1.10
Individual Animal Range 0-8 0-8 0-28




Parameter

Control Animals

Resorption Sites

Mean No. per Mother
Total Nos. Involved
Range

Individual Animal Range

Uterine Deaths

Mean No. per Mother
Total Nes. Involved
Range

Individual Animal Range

Foetal Weijghts

Mean Weight (g)

Total Nos. Involved
Range

Individual Animal Range

Mean Crown/Rump Length

Mean Length (mm)

Total Nos. Involved
Range

Individual Animal Range

Sex Ratio

Total No. Males
Total No. Females
Ratio Males:Females
Range

Major Defects

Mean Percentage
Total Nos. Involved
Range

Minor Defects

Mean Percentage
Total Nos. Involved
Range

ii,

Animals From

Only Inactiva Drugs Total
0.52 0.68 0.64
156 561 717
0.00 - 2.00 0.00 ~ 2.85 0.00 - 2.86
0 - 10 0 -9 0 - 10
0.76 1.02 0.95
229 839 1068
0.10 -~ 2.12 0.40 ~ 3.29 0.1C - 3.29 '
0-10 0-9 0 - 10
29,972 30.712 30.04
1860 3918 6778
15.9 - 47.0 14.3 - 40.0 14.3 - 41.0
12 - 47 11 - 46 11 ~ 47
87.4 87.6 87.6
1860 4918 6778
71.9 - 96.0 71.4 - 97.3 71.4 - 97.3
68 ~ 105 69 - 106 68 - 106
452 716 1168
553 93] 1484
1:1.22 1:1.30 1:1.27

:0.76 - 1:2.75

2.42
45
0.00 - 9.43

12.31
229
0.00 ~ 36.38

:0.89 - 1:2.75  1:0.76 - 1:2.75

3.58 3.26
176 221
0.00 - 8.69 0.00 - 9.43
11.16 11.48
549 778
0.00 - 34.70

|
|
0.00 - 36.38 i
|
|




Control Animals
Onty

Abnormality No.

o
/o

Major Defects

Acephaly
Anencephaly
Exencephaly
Hydrocephaly
Anophthalmia =
AbTlepharia =
Cleft Palate
External Nares Absent -
Muscle Flexure 16
0Tigodactyly 4
Adactylion Foot 1
4
1
1

] —_—

One Rib Absent
6 Pair Ribs Only
Rib Fusion
Hemicentric Vertebrae
Lumbar Vertebrae Absent
Caudal Vertebrae Absent -
4 Thoracic Vertebrae Only -
Unossified Sternum 9
ObTique Fusion of Sternebrae-
Sp1it Sternum 3
Umbilical Hernia 4
One Kidney Absent
Fused Kidneys
Hydronephrosis
Gonads Absent
Imperforate Anus
Bladder Absent
External Heart
Double Gall Bladder
Gall Bladder Absent
Intermediate Lung Lobe
Absent

T 1 — 1 PO

[#)}

Minor Defects

13 Pair Ribs 127
13 Ribs One Side 102

Animals From
Inactive Drugs

No,

—

—_— —d
E | _hU‘I——!-—i—-l_bl'\)-—-'U"l I !\JNT\)O(JOT‘J-D"\F-—-"—-‘
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228
321
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10

355
423

Total
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CMULATIVE DATA ON LITTERING DUTCH BLTED RABDITS

Parameter

CORRECT T0 JULY Jst 19

71

Contro! Animals

Only

Pregnancy Rate
% Pregnancies

No.
Range

of Rabbits Involved

Duration of Pregnancy
Mean Duration (Days)
Range

Individual Animal Range

Birth Rate
Mean No. per Mother

Total Numbers Involved
Range
Individual Animal Range

Weaning Rate

Mean No. per Mother
Total Numbers Involved
Range

Individual Animal Range

Pre - Weaning Loss
% Loss

Range

Individual Animal Range

61.1%
116/190
53.3 - 69.2

31.3
30.7 - 31.9
28 - 34

5.74
666
5.13 -~ 7.00
1 -10

4.03
467

3.11 - 5,22
0-9

ey e

Animals From

Inactive Drugs

62.8%
86/137
53:3 - 65.7
31.2
30.2 - 31.8
28 - 33
5.80

499

4.50 -~ 6.75
3-9
2.83
243

2.67 - 4.80
0-28
51.2

22.6 - 70.0

0.0 - 100.0

v,

Total

61.8%
202/327
53.3 - 69.2

31.2
30.2 - 37.9
28 ~ 34

5.77
1165
4.50 - 7.00
1 =10

Kby

710
2.67 - 5,22

C-9

39.2
19.5 - 70.0
0.0 ~ 100.0




Va

Control Animals  Animals From
Parameters Only fnactive Drugs Total

Pup Weights

Mean Pup Wt. Day 7 (g) 119 105 114
Range 76 - 142 70 -~ 127 70 - 127
Mean Pup Wt. Weaning (g) 765 793 777
Range 443 - 844 368 - 021 368 - 927
% Wt. Increase 544 655 582
Range 490 - 747 374 - 915 374 - 915
Sex Ratios

Mean Ratio 1:1.14 1:1415 1:1.15
Total No. Males 218 113 331
Total No. Females 249 130 379
Range 1:0.59-1:1.92 1:0.85-1:1.50 1:1.15
Detormities

Mean Percentage 0.86% 0.82% 0.85%
Total Numbers Involved 4 2

Range 0.00 - 3.57% 0.00 -~ 3.21% 0.00 - 3.57%




Effect of Administration of Thalidomide on the outcome of Pregnancy in

APPENDIX 2

ahit

The following is a summary of the results from a typical teratogenicity
study performed on Dutch Rabbits in the L

the known human teratogen,

Dosage Used

— e B L8 D i e S e g . S i

aboratories using Thalidomide,

150 mg/kg administered in a dose volume of 2 mi/kg by gavage daily
from Days 6 - 18 of gestation.
Parameter Control Group Thalidomide Group
No. Mated 20 19
No. Surviving 18 15
No. Pregnant 13 9
Percentage Pregnancies 65% 47%
Implantations 110 64

hoe liplantations per Mother 8.46 7.11
No. Foetuses 103 42
No. Foetuses per Mother 7,92 4.67
No. Resorptions 1 6
No. Resorptions per Mother 0.08 0.67
No. Resorption Sites 6 16
No. Resorption Sites per Mother 0.48 1.78
No. Uterine Deaths per Mother 0.56 2.45
Mean Foetal Weight 31.30g 29 .44q
No. Deformities 2 35
Percentage Deformities 1.94% 83.3%
Nature and Incidence of Deformities
Lirty Flexure - 30

oimediate Lung Lobe Absent - 9
unilateral Kidney Agenesis - 5
Short Tail - 4
Cleft Palate - 3
Oligodactyly - 3
Hydronephrosis 2 -
UmbiTical Hernia - 1



INTRODUCTION

1 o

The second part of the study was performed uging
sprague Dawley derived rats.

MATERIALS
. - The sample of BPILIM was from
d for the rabbit study,

pecesart

the same batch 28 thar

Animals - Ninety six Sprague Dawley derived rats
of the CD strain Were used, They wer 2ieed from the

Housing - The rats were housed in groups
grid-floor cagésall'in the same room under artificial lighting
with a 12-hour photoperiod and with the ambiant tempera
thermostatically maintained at 22°C + 1°C. At the end of the
dosing period the animals in the littering groups were transferred
to individual solid floor cages and supplied with nesting material,

Diet - Throughout the study all except one group
of rats were allowed free access to w atey and to a commercial
pellet diet No, 41B (Dixon & Sons, Ware, Herts.), The food
consumption was recorded for the top dose level group and a
control group of rats were pair-fed to match this consumption,
These animals were allowed free access to water throughout the
study.

- oo with nroven males was carried out
at the The day on which eperm

was observed in a vaginal smear

was taken as s £ gestation,
The rats were admitted to thelj by Day 3

of gestation,

Choice of Dosage - Data provided by the clients
indicated that EPITIM was teratogenic in rats in the dose range
400 - 600 mg/kg. Dose levels of 600 mg/kg, 300 mg/kg and
150 mg/kg were therefore chosen for the study.

PHENYTOIN was used as a comparative control at
a dose level of 100 mg/kg.

The clinical dose of EPILIM is expected to be about




25 mg/kg and that of PHENYTOIN
‘he dose levels of EPILIM :
muitipies of 24, 12 and 6 i i
PHENYTOIN dogage is approximately 20 times the clinical dose,

- S £ PP '.‘1 o oy . I
e Clintcay aase, and the

Treatment - The rars were divided into trearment

groups of 12 animals pér group. The EPILIM solusicns and
PHENYTOIN suspension were prepared freshly each day and

formulated to give a constant dose volume of 10 mi/kg. The
control animals received distilled water only, The rats were
dosed by gavage daily between Day 6 and Day 15 of gestation,

Intermediate Examination - The general condition
of the animals was noted da ly and the pody weights were recorded
every 3 days throughout gestation.

The foed consumption per cage was recorded daily
for the 600 mg/kg group 1 animals and the controt group 5 animals
were fed these quantities of food on the corresponding day in
gestarion. The food consumption per cage was also recorded for

the control group 4,

One hour after the final administration of the test
materials selected animals were bled by cardiac puncture under
ether anaesthesia., Two millilitres of blood were withdrawn into
lithuim heparin tubes and the separated frozen plasma was sent
to the clients for blocd level determinations.

Terminal Examination - With the exception of the
animals in the Tittering groups the rats were killed by cervical
dislocation on Day 21 of gestation.,

The ovaries and uteri were removed, examined
and the following data recorded -

1. Numbers of corpora lutea,

e Numbers and positions of foetuses, resorptions
and resorption sites,

3. Foetal weights.

4. Crown/rump lengths.




The foetuses were then killed by an intracardiac
injection of NEMBUT AL, examined under x 2 magnification fox

external and internal defects,. sexed, eviscerated and ¢
carcasses checked for anomalies by X-ray examination, Free-
R

hand razor sections were then made

T e PR B A T A o4
srough the head region
B

to rear their young

=
L Duration of gestation,
2. Numbers of pupe horn and weaned,
3. Pup weights at day 7 and at weaning.,

The pups were weaned ar 21 days of age. After
checks on balance, hearing and sight the pups were autopsied
and sexed, ‘

RESULTS

" i s 45 i

General Observations - The rats appeared to
telerate the trealment well and 6o adverse behavioural
effects were noted. One top dose level rat was culled after
contracting inner ear disease and one control animal died after
undergoing cardiac puncture, Autopsy revealed massive
haemorrhage into the pericardium, The pregnancy rates were
not affected by treatment and ranged from 83, 3% to 100, 0%.

Body Weights - (See Table 4 and Fig. 1) - N.B. In
this study the group mean values have been compiled from data
from the surviving pregnant animals in both the Caesarian
delivered and littering groups,

The weight curves for the test groups all showed
a retardation in rate of weight gain, and in the case of the 600
mg/kg dose level an actual decrease, during the dosing period
and even after Day 15 the rates of weight gain were always less
than those of the control groups, The weight curves for the
normal and pair-fed control groups were essentially similar in
shape except for a slight lag in the pair-fed group between Days
15 and 18 of gestation. A similar lag was observed in the
PHENYTOIN treated group. It was not possible to detect a dose
relationship in the weight changés occurring in the treatment
groups during the dosing period but such a relationship become
apparent during the last stages of gestation,

e e
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2

0]

Food Consumption -~ (See Table 5 and ¥

mean group focd Consumption ior the 600 mg/ kg g1
marked decrease ‘

N TV
ig. 2) « Th
g showed a

ne faliing to

food consumption was noted during

3

[
the decrease was only about 35%. The focd consum pticn was not
recorded after Day 15 of gestation but casual observation suggested
that it increased only slightly even after the dosing was discontinued,

Implantations - (See Tables 2 and 7) - The mean
implantation rate per mother showed a dose-relateddecrease in
the treatment groups ranging from 9.30 in the 609 mg/kg group
to 11,90 in the 150 mg/kg group compared with 12,22 in the control

roup and 11.00 in the pair-fed control group,

A measure of pre-implantation loss was made by
relating the numbers of corpora lutea with the numbers of
implantations according to the formula -

A
|94

% pre-implantation less = (No, corpora lutea - No. implantations) x 10

Ne. corpora lutea

There was very little inter-group variation in the pre-
implantation losses with values ranging from 7.2% in the 300 mg/kg
group to 12.7% in the pair-fed control group, No dose-related
trends could be detected and all of the values were well within
the normal range obtained from previous data in these laboratories
(see Appendix 2),

Uterine Deaths - (See Tables 2 & 7) - A total cf 133
embryos died In utero, Non dose-related increases in the
incidence of resorptions per mother were observed in the treatment
groups with the values ranging from 1,70 in the low dose level
group to 0.80 in the mid-dose level group compared with 0,00 in
the control group, 0.30 in the pair-fed control group and 0.09 in
the PHENYTOIN treated group. Much greater increases in early
uterine deaths were recorded with mean values of resorption sites
per mother ranging from 6.30 in the top dose level group to 0,50
in the mid-dose level group compared with 0,22 in the control
group.

The overall incidence of uterine deaths per mother
showed significant, though not dose related, increases in all of
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the test groups with values of 7.50 for the 600 mgy/kg oxoup,
1.30 for the 300 m g/kg group and 3. 60 for the 150 g/l D
compared with the control group vaive of 0.2% and the peix
coutrol group value of 0,40, " The

INY'TOIN treated aroy P

L)
value was 0,27 uterine deaths per mothes,

Foetuses - (See Tables 2, 6 & 7) - A total of 545
foetuses were examined ajl being alive when removed from the
uterus.  All of the test groups showed decreases with mean

litter size values r anging from 1,80 in the 600 mg/kg group to
10.30 in the 300 mg/kg group compared with 12.00 in the control
group, 10. 60 in the pair-fed control group and 11, 55 in the
PHENYTOIN group. Only two of the eleven surviving top dose leyel
rats produced any foetuses although ten of the animals were
pregnant.

A non-dose-related decrease in the mean foetal
weights was observed at the mid- and top dose levels, The
values of 3.85 g and 3,92 g were significantly reduced in Student's
't' tests at P =0.05.in comparison with the control group value
Of 4.55 g. The low dose leve] value was 4,60 g, the pair-fed
control value 4.93 g and the PHENYTOIN group value 5.05 g.

Similar significant reductions were recorded in
the mean crown/rump lengths with value of 38.2 mm and 37.9 mm
respectively compared with the control group value of 40,9 mm,
There was litile difference between this value and those for the
150 mg/kg, pair-fed control and PHENYTOIN groups with values
cf 40.8 mm, 41.9 mm and 41.8 mm respectively,

There was little intergroup variation in the sex
ratios of the surviving foetuses with the values ranging from
1: 0,63 in the 150 mg/kg group to 1 : 1.20 in the control group,

Abnormalities have heen classified as in the rabbit
study except that bipartite thoracic centra have been ignored
since they are normally present in high numbers in this strain of

rat. |

Minor defects were increased in all of the test groups |
but the increase showed an inverse correlation with dosage the
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of 5.56%. A sligit increase was also vacoy

group with a value of 7,879,

oup value
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Major defects were recorded in all excevt the
control group of Caesarian births.

A martked teratogenic action was noted in the
EPILIM treated groups, The effect was dose-relared and the
incidence of abnermalities ranged from 66, 07% in the 600 mg/kg
group to 26.51% in the 150 mg/kg group. Two distinct syndromes
were observed. The majority of the abnormalities were obgerved
in the lumbar region of the spine with the vertebral centra either
absent, hemicentric or bipartite, In addition some of the Tumbar
vertebrae were fused together. In the other syndrome the kidneys
appeared to be the target organ with hydronephrosis being the
most common effect but with ectopic,  and hypoplastic renal tissue
and unilateral renal agenesis also being recorded. (A full description
of the abnormalities is given in Appendix 1), ‘

The foetuses from the PHENYTOIN treated animals
did not display any of the lumbar abnormalities but hydronephrogis
Was observed as well as cleft palates and exencephalocoeles,
The oversll level of abnormalities for this group was 5.51%. Only
2 of the pair-fed control group foetuses showed major defects -
both unossified sternums giving a group total of 1.89% deformities,

Littering Groups - (See Tables 3 & 8) - Only one rat
from the test group prodiced any pups although subsequent autopsy
indicated that all of the rats had been pregnant, The duration of
pregnancy for the test rat was 23 days compared with a group mean
of 22,5 days for the control litters. Ten pups were born of which
9 survived to weaning giving a pre-weaning loss of 9, 6%, compared
with the 4.0% in the control group, The mean number of pups born
per mother in this group was 10,00 and at weaning 9, 60 per mother
were still alive.

The mean rate of weight gain during weaning in the
control group was 220% a value which was considerably higher than
the 1479 recorded in the test litter.

There was little variation in the sex ratios of the

surviving pups with 1: 1,25 in the test litter and 1 : 0. 96 in the
control group,

No abnormalities were seen in either littering group.
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ISCUSSION

The results from this study are broadly in agreement
with previous data supplied by the clients and produced in Japan,
' i of wat used in the Consultox Laboretories o TS to
be somewhat more sensitive to EPILIM than does the nese,

and marked teratogenic activity was observed even at the lew dose
level which represents a mult ple of some 6 times the clinical
dose, The deformities observed in the EPILIV treated fosty
were genevally of a different type to those proguced by PHENYTOIN
although kidney anomalies were common to both treatments, The
severe disorientation of the lumbar veriebrae has been previously
recorded in these laboratories in only one foetus and the very

high incidence observed in this study clearly points to dirug action
and repeats the results obrained in the lapanese study, The embryo-
toxicity and lethality associated with the EPILIM treatment were

not observed in the PHENYTOIN treated group but this may reflect

a difference in the dose-response curve for this material, It is
interesting to note that PHENYTOIN was teratogenic at a dose level
which did not produce any embryotoxicity or lethality whereas in

the Japanese study EPILIM had no teratogenic activity at these dose
levels. Although this is speculative it may imply that PHENYTOIN.
has a wider teratogenic range in this species,

Treatment with EPILIM severely reduced the food
consumption in the pregnant rats but the data from the pair-fed
control group clearly indicated that this anorexia was not respongible
for the teratogenicity and embryotoxicity.

CONCLUSION

Administration of EPILIM by gavage at dose levels
of 600 mg/kg, 300 mg/kg and 150 mg/kg to Sprague Dawley derived
rats of the CD strain daily between Day 6 and Day 15 of gestation
produces marked teratogenic and embryolethal activity at all dose
levels, and embry otoxicity at all except the low dose level,
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Group Treatment

TABLE 1

500 mg/kg
1 Epidim
(gavage)

e e e e et e e e e et . e 8 e P i

300 mg/kg
2 Epitim
(gavage)

150 mg/kg
3 Epiiim
(gavage)

_GROUP CODES & DOSAGES USED

Ruration
or

No. of
Pregnancies

Dosaas

Days G~15 inc. 10

]} '[O

10 ml/kg
4 Water
(gavage)

10 m1/kg
S Water

(Pair-fed)

(gavage

100 mg/kg
6 Phenytoin
(gavage)

600 mg/kg
Vi Epilim
(gavage)

10 ml/kg
Water
(gavage)

o
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JABLE 2

RAT:_GROUP IEAR DATA (CAESARIAN DELIVERED cRoups)

e S £

E Group 1 Group 2 Group 2 Gfoﬁb»ﬁ
Parameter A 600 ma/kg 300 mg/kg 150 mg/ka 10 mi/kg
i EpiTim Epitim Epilim Water
No, Pregnancies 10/71 10/12 10/12 9/1
% Pregnancies 90.9 83.3 83.3 81.8
No. Foetuses 18 103 83 108
Mean No. per Mother 1.80 10,30 8,30 12.00
lo. Resorptions 12 8 17 -
Mean No. per HMother 1.20 0.80 1.70 0.00
Pesovption Sites 63 5 19 2
Meai: 0. per Mother 6.30 0.50 1.90 0.22
Mean No. Uterine 7.50 1.30 3.60 0.22
Deaths per Mother I
Mean No, Implantations 9.30 11.60 11.90 12.22 4
per Mother w
Mean No. Corpora 10.10 12.50 13.20 13.22 H
Lutea per Mother |
% Pre-Implantation 7.9 7.2 9.8 7.6 I
Loss |
Litter Wt. (g) 35,32 39.64 42,40 54.64 “
Hean Foetal Wt. (g) 3.92 3.85 4.60 4,55 j
ke Crown/Rump 37.9 38.2 40,8 40.9 “
Lengtir {mm) “
No. Males 10 47 51 49 w
No. Females 8 56 32 59 i
Ratio Males:Females 1:0.80 1:1.19 1:0.63 1:1.20 M
No. Minor Defects 2 13 16 6 |
i
% Minor Defects 11.1 12.62 19.28 5.56 |
No. Major Defects 12 30 22 = H
% Major Defects 66.67 29.13 26.51 - 0.00 l




TABLE 2 (Cont'd)

e e b s et e et e e e b e e et b e i

i

Group 6

Group 5
Parameter 10 ml/kg 100 mg/kg  Remarks
N Hater Phenytain

No. Pregnancies 10/12 11/12
% Pregnancies 1 83.3 9l Little variation
No. Foetuses 106 127 545 in all
Mean No. per Mother 1 10.60 11.55 Significant Decrease

in test groups
No. Resorptions 3 1 47 in all
Mean Ho. per Mother 1 0.30 0.09
No. Resorption Sites 1 2 92 in all
Mean No. per HMother 1 070 0.18
Mean No. Uterine 1 0.40 0.27 Significant increase
Deaths per Mother in test groups
lean No. Implantations 1 11.00 11.82 ‘
per Mother
Mean No. Corpora 1 12.60 12.91
Lutea per Mother ‘
% Pre-Tmplantation T 12.7 8.4 Little variation ;
Loss |
Litter Wt. (g) 2 52,29 58. 34 |
Mean Foetal Wt. (g) 2 4,93 5.05 Significant Decrease .

at Mid & Top Dose Levels ‘
sizan Crown/Rump 2 41.9 41.8 Significant Decrease |
Length (mm) at Mid & Top Dose Levels
No. Males 58 60 275 in all ’
No. Females 48 67 270 in all |
Ratio Males:Females 1:0.83 1:1.12 Little variation L
No. Minor Defects 7 10 54 in all |
% Minor Defects 6.60 7.87 Higher in Test Groups i
No. Major Defects 2 7 73 in all |

% Major Defects 1.89 5.51 Teratogenic '




TABLE 3

RAT: _GROUP MEAN DATA (LITTERING GROUPS)

T T T Y Bt i 4 e e g e . i

Parameter 600 mg/kg
Epitim

No. Pregnancies 12/12

% Pregnancies 100.0

Mean Duration Pregnancy 23.0

(Days)

No. Pups Born 10

Mean No. per Mcther 0.83

No. Pups Weaned 9

Mean No. per Mother 0.75

% Pre-Weaning Loss 9.64

Mean Pup Wt. Day 7 (g) 19

Mean Pup Wt. Weaning (g) 47

% Wt. Increase 147

No. Males 4

No. Females 5

Ratio Males:Females 1:1.25

No. Deformities -

% Deformities 0.00

Group 7

Group &
10 mi/kg

Water

10/12
83.3

22.5

100
10.00

96
9.60

4.00
15
48
220

49
47
1:0.96

0.00

i s S———

Remarks

e e e e Y e e e At S e

Littie Variation
Little Variation

110 in ali

Much lower in Test
group

105 in atl

Much Tower in Test
group

Little Variation

Higher in Control
group

53 in all
52 1in a1]
Little Variaticn

Non Teratogenic
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TABLE 4

RAT:_ GROUP MEAN BODY WEIGHTS Ti g

Group §
-y E Group 6
10 mi/kg "

Water 100 mg/kg
(géierad) Fhenytoin

Groups

T &7

600 ma/kg
Epilim

0 238 241

Group 2 Group 3 Group 448
300 mg/kg 150 mg/kg 10 mi/ky
Epilim Epitim Epifim

Day

= e ’

51 241 230 229

N
w

3 244 248 236 245 237 235
6 249 252 241 2

(o]
—

245 241
9 245 263 256 263 253 247 l

12 260 266 264 271 265 257
1o ziZ 273 279 299 280 281 ‘
18 280 298 304 327 301 293
21 294 333 336 372 357 342
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Rat Group Mean Body Weights in Grams Fig. 1.

esemssemme—eme: - Groups 1 & 7 660 mg/kg

e s Group 2 300 mg/kg
T T 7T Group 3 150 mg/kg

oo T Groups 4 & 8 10 mi/kg Water

Group 5 10 ml/kg Water (Pair-Fed) e A

o oeem == Group § 100 mg/kg Phenytoin
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Day Cage 1 Mean Cage 2 Mean Cage 3 Mean éroup Mean
6-7 60 15 70 18 76 19 17
7-8 40 10 44 11 60 15 12
8-9 40 10 33 11 78 20 14
5-10 76 18 38 13 80 20 17

10-11 48 12 33 11 88 22 15

11-12 62 16 43 14 100 25 18

12~13 72 18 33 11 76 19 16

13-14 58 15 37 12 84 21 16

14-15 38 13 33 11 90 23 16

15-16 36 12 36 12 86 22 15

10 m1/kg Water (Group 4)

Day Cage 1 Mean Cage 2 “Mean Cage 3 Mean Group Mean
&7 80 23 100 25 90 23 24 a
/-8 100 25 100 25 90 23 24
8-9 100 25 100 25 100 25 25
9-10 100 25 96 24 100 25 25

10-11 100 25 96 24 96 24 24

11-12 80 23 96 24 96 24 24

12-13 96 24 96 24 100 25 24

13-14 100 25 96 24 92 23 24

14-15 100 25 100 25 90 23 24

15-16 96 24 93 23 92 23 23




Rat Group Mean Food Consumption in Crams

F ,.‘F’_Y_'; SOan % 't T Py
T OGE ._'L-L'_.JL.“_})!_L-_JJI

ing 26

N\ - 10 ml/kg Water

2L
20

18

S

_.\ 600 mg/kg Epilim |

._16.-

14

12 |

10 : - - - ' |




JABLE ©

RAT: MATURE & INCIDENCE OF ABIMORMALITIES

Group 1 Group 2 Groun 3 Group 4 ?SOEE E_ Groun 6
Abnormatity 600 mg/kg 300 mg/icg 150 mg/kg 10 kg tmi/“g 100 mg/kg
Epifim Epilim EpiTim Water ggaf; Fed) Phanytoin
Total No. of Foetuses 18 103 83 108 106 127
Foetuses showing 14 43 38 6 9 17
Defects
Foetuses showing 2 13 16 6 7 10
minor defects only
“vatuses showing 12 30 22 - 2 7
major defects
Minor Defects
Percentage 11,11 12.62 19.28 5.56 6.60 7.87
14 Pair Ribs - 15 17 4 5
14 Ribs one side 6 6 2 2 2 4
Major Defects
Percentage 66.67 29.13 26.51 0.00 1.89 5.51
Hydronephrosis 6 1 6 - - 7
Kidney hypoplasia - - 1 - - .
Ectopic kidney - - 1 . - - -
Unilateral kidney - 1 - - - =
agenesis '
Single lumbar vertebra 4 - 3 - - -
hemicentric, acentric
or bipartite
Several Tumbar 2 5 9 - - =

vertebrae hemicentric
acentric or bipartite

ATT Tumbar vertebrae 1 23 8 ' - - -
hemicentric, acentric
or bipartite

Several Tumbar - ] 2 - - o
vertebrae fused

Ribs fused - - ' 4 - - -
Oligodactyly - - 2 - - -
UniTateral agenesis - - 2 - . @

of radius




Group 1
Abnormality
Epilim

Unossified sternum

Muscle Tlexure

Exencephalocoele

Clett Pajate

600 mg/kg 300 mg/ka 150 mg/kg 10 ml/kg

1

B e e A £ it o b b e T S Y . = e
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N

JABLE 6 (Cont'd)

?gog?/fg Group 6
Water 100 mg/kg

(Pair Fed) Phenytoin

Group 2 Group 3 Group 4
Epitim Epilim Water

- _ = 2 -
1 o - - 1

e o o




TABLE 7 a)

RAT: _TWDIVIDUAL ANIMAL DATA (CAESARIAN DEL

Group 1 600 ma/kg Epilim

IVERED GROUPS)

No. ' b _ " Ratio
No. Ejiggra Egglantations Egs;lmp ggies gg%aIes ﬁg;g?;s
13 11 10 9.1 0 0 -
14 DID NOT SURVIVE TEST
15 12 10 16.7 0 0 .
16 9 8 11.1 0 0 -
17 7 7 0.0 0 0 -
18 7 6 14.3 0 0 =
19 NOT PREGNANT
20 8 8 0.0 0 0 -
21 9 9 0.0 0 0 -
22 14 13 7.1 7 4 1:0.57
23 11 11 0.0 0 0 -
24 13 11 15.4 3 4 1:1.33
Total 101 93 10 8
Mean 10.10 9.30 05 1:0.80

—

Y S.E.M. 0.78 0.67

()]
~J




Group 2 300 mg/kg Epilim

No. % ! " Ratio
L Eagggwa ?;giantations Egiglmp &gies ?gﬂa1es Eg;g?;s
25 14 14 0.0 11 3 1:0.27
26 NOT PREGNANT
27 NOT PREGNANT
28 12 6 50.0 4 1 1:0.25
29 13 13 0.0 7 5 1:0.71
30 15 15 0.0 ° 6 1:0.67
31 12 12 0.0 1 10 1:10.00
32 13 13 0.0 6 7 1:1.17
33 8 7 12.5 3 4 1:1.33
34 14 13 7.1 2 10 1:5.00
35 14 13 7.1 1 3 1:3.00
36 10 10 0.0 3 1:2.33
Total 125 116 47 56
Mean 12.50 11.60 7.2 1:1.19

* S.E.M. 0.67 0.94
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TABLE 7 ) (Cont'd)

Group 3 150 ma/kg Epilim

No. % Ratio
No. Corpora Pre~Imp Males:
Lutea Loss Females.

0

Mo, No.
Males Femaies

No.
Imptantations

G 13 13 0.0 0

38 12 11 8.3 10 [ 1:0.10
39 7 5 28.6 1 0 -

40 10 10 0.0 8 2 1:0.25
41 15 14 6.7 4 10 1:2.50
42 19 14 26.3 6 8 1:1.33
43 13 12 7.7 8 4 1:0.50
44 NOT PREGNANT

45 NOT PREGNANT

46.- 16 13 18.8
47 14 14 0.0
48 13 13 0.0

w0 N
(@)
—
!

:0.56
:0.67

w
N o
pu—)

Total 132 119 Bil 32

Mean 13.20 11.90 9.8 1:0.63

Y S.E.M. 1.03 0.87




Group 4 10 mt/ka Water

No. % T Ratie
No No No N
No. Corpora AT A o Pre~Imp .5 _ amaae  Males:
Lutea Implantations Loss MaTas Femaies Ferales
49 13 13 0.0 5 8 1:1.60
50 13 11 15.4 5 6 1:1.20
51 15 15 0.0 5 10 1:2.00
52 13 13 0.0 7 6 1:0.86
53 14 13 7.1 7 6 1:0,86
54 NOT PREGNANT
55 13 10 23.1 3 7 1:2.33
56 DID NOT SURVIVE TEST
57 9 8 111 5 2 1:0.40
58 NOT PREGNANT
59 10 9 10.0 5 3 1:0.60
60 19 18 5.3 7 11 1:1.57
Total: 119 110 49 59
Mean 13.22 12.22 7.6 1:1.20
¥ S.E.M. 0.95 1.04
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IABLE 7 3) (Cent'd)

Group 5 10 ml/kg Water (Pair Fed)

N S

No. % Ratio
No. Corpera Pre=-Inp MaTes
Lutea Loss Fenales

73 NOT PREGNANT ) T
74 14 8 42.9
75 12 10 16.7
76 1 ¥ 0.0
77 13 12 7.7
78 14 12 14.3
79 12 1 8.3
80 1 10 9.1
8] NOT PREGNANT

82 - 1 9 18.2 :1.25
83 16 16 0.0 :1.00
84 12 1 8.3 4 7 1:1.75

e e . ey et

Total 126 110 _ 58 48

No. No.
Males Females

No.
Implantations

—

:0.74
:0.67
:0.60
:0.71
2
0
0

:2.00
.43
:0.67

S - T N S B« BN

1
i
3
5
8
3
4

- — _ —_
a ae . ° .

xR
co o
U E—
=4

Mean 12.60 11.00 12.7 1:0.83

¥ S.E.M. 0.52 0.68
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TABLE 7 a) {Cont'd)

» ~ 0 vy ees UL
G!"Ch’p 8] -f OU !!;L!,/!.n.'_ {
) e e T T TR N

nytoin

No % n Ratio
Nl No. . No, Ho, -
No. Corpora Pre-Tip 07 o 1a. Males
. Ma ies Females - 5
Lutes Loss Females

85 9 9 0.0 5 4 1:0.80
86 NOT PREGNANT

87 10 g 10.
88 11 11 0.
89 10 10
90 14 12 14.
91 14 13 R
92 11 11 0.
93 19 15 2l
94 13 12 7.
95 18 16 1. 11,00
96 13 12 7. :1.00

Ao = . - ——rrrr—t

Total 142 130 60

-] R AR
Implantations

et L g e ey oo o e R T

1:2.,00
1:1.25
1:0.50
1:2.00
1:2.25
1:0.38
1:1.14
1

1

1

w o o o

3
4
6
4
4
8
7
5 :1.40
8

6

owoowoowkocowmow

\j—l\l__lo._.'.

(@)}
~I

Mean 12,91 11.82 ' 8.4 1:7.12

¥ S.E.M. 0.98 0.67




TABLE 7 b)

[

Group 1 600 mg/ka Epilim

No 0. Ho. gg;or tion s hltter gggﬂal Wt ??an"’“” P
Foetuses Resorption Sitesp" " Deformities (9) (g)t' & ngggé“z3;>
13 0 0 10 - - - -
14 DID NOT SURVIVE TEST
15 0 0 10 - - - -
16 0 2 6 - - - -
17 0 3 4 - - = .
18 0 0 6 - - - -
19 NOT PREGNANT
20 0 0 - - - -
21 -0 2 - - - -
22 11 0 8 b)2c)2d) 46.36 4.21 38.5
b+d)b+c+g)
b+c)
23 0 4 - - - -
24 7 1 3 6 b)c)d)e) 24.28  3.49 37.0
b+e)c+f)
Total 18 12 63 14
Meaq ; 1.80 1.20 6.30 1.40 S5eid BL03 o
+
§.E:M; 1.24 0.47 0.86 0.94




TABLE 7 b) (Cont'd)

Group 2 300 mg/kg Epilim

A —— Y — 3 g e P — PSS s — o e e o et e e, . Sy A T A e = St o s S B

No fo. \op gg;orotion No, hjtter ??aq" Wt ?gaf“/”“
° Foetuses Resorntions Sites. Deformities (és (éibd‘ e LégQEhH%ﬁg)
25 14 0 0 - 42,56 3.00 5.9 ﬁ
26 NOT PREGNANT |
27 NOT PREGNANT |
28 1 3 3f) 67 3.33 37.2
29 12 0 1b) 6.02  3.84 38,0
30 15 0 2 a)h) 31 4.35 39.6
31 11 ] 6 6a) 35,50 3,24 36.1
32 13 0 5 5a) 58.39  4.49 40,8 }
33 7 0 - 29.61  4.23 39.6 J
34 12 0 12 3e)5f)
2b+e)
a+f)b+f+j) 48.98 4.08 37.8
35 6 4 4f) 13.25  3.31 36.3
36 10 0 0 10 5f)a+f) 40,00 4.00 38.9 |
2b+f)k) |
a+c+f) ”i
Total 103 8 5 43 M
ean | 10:30 0.80 0.50 4.30 |
" |
S.EM

39.64 3.85 38.2

1.91 0.59 0.31 1.29 5.26

|
|
64 |
|
i |:
I
l
|
|
I
|
5 0 16 3 'W
1 46 3 '
0 65 4 I‘
0 3
0 4
0 4
]
|
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JABLE 7 B)

Group 3 150 mg/kg Epiiim

i - éw_w_mﬁwif_ﬂuw“__q
No. Eg;tuses ggggr tion gg;orption gg%oqu+1op h%fler Egezal Wi, gigan/Rump
Sl =SUrE Sites N ) (g) Length (mm)
370 13 0 - 4 w ¢
38 11 0 0 7 4a)zh) 54,15 4,92 42.0
a-t+c)
39 [ 4 0 - 3.85 3.85 38.0
40 10 0 0 - 51.13  5.11 42,6
41 14 0 0 a) 71.33 5,10 42.7
42 14 0 0 10 %a) 55.20 3.%4 39.6
ate)
43 12 0 0 - 51.10  4.26 39.0
44 ; NOT PREGNANT
45 NOT PREGNANT
46 2 0 11 2 2c+f+1+m) 7.74  3.87 37.5
47 14 0 0 13 2d)4e)n)f) 63.51 4.54 40.9
ctd)a+e)
3e+n)
48 5 0 8 5 c+f)f+j) 23.56 4.71 38.8
f+o0)

c+f+j) f+p)
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TABLE 7 b)

Group 4 10 ml/kg Water

i

No ggé,.r <o Eg;omtions gg;orpt'} an ggjﬁowrﬁ"‘ies LI&;::LCF fl"lggiai WE, l\C}jg'-zn/Rump
A o Sites S & (9) (a) Length (mm)

49 13 0 0 1b) 45.66 3.59 36.5
50 11 0 0 - 38.60  3.51 37.7
51 15 0 0 - 48,35 3.23 37.9
52 13 0 0 . 66.96 5.15 42,8
53 13 0 0 71.05 5,47 42,3
54 NOT PREGNANT _

| 55 10 0 0 . 55,75  5.58 45.6
56 DID NOT SURVIVE TEST
57 7 0 1 . 20,61 4.23 41,4
58 NOT PREGNANT
59 8 0 1 3 3a) 36.96  4.62 44,8
60 18 0 0 2 a)b) 97.74  5.43 41.6

} Total 108 0 2 6

1 12.00  0.00 0.22 0.67

e o 54.64  4.55 40.9

f ) 1.1 0.00 0.15 0.37 05

| | S.E.M. 14 . . .3 7.

i

-
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IRBLE 7 b) (Cont'd)
Group 5 10 mi/kg Hater (Pair Fed)
No. Litter lean  Hean
No No. . No .
No. R o Resorption . % ... . Wt. Foetal Wt. Crown/Rump
Foetuses Resorptions Sites Deformities (9) (9) Length (mmn)
73 NOT PREGNANT | | o
74 8 0 0 3 3a) 41.03  5.13 42.8
75 10 0 0 - 34.86 3.50 38.8
76 8 3 0 - 23,19  2.90 35,4
77 12 0 0 - 61.02 5,09 42.9
78 12 0 0 - 66,22 5,52 40,7
79 10 0 1 2 2a) 53,37 5.34 43.9
80 10 0 0 B 49,40 4.94 44 .6
81 NOT PREGNANT
82 9 0 0 14g) 52.72 5.8 43,2
83 16 0 0 - 84,63 5.29 42.8
84 1 0 0 3 2b)g) 56.36 5.12 42.1
Total 106 3 1 9
1 10,60 0.30 0.10 0.90
HERN 52.29  4.93 41.9
:|:
s gy 0.75 0.30 0.10 0.41 5.39
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JRBLE 7 b) (Cont'd)

Group 6 100 mg/kg Phenvtoin

No - i sg:omi‘io%ﬁ Lok bltter }liz‘:' Ht f(ﬁedh' /Rum

e Foetuses Rescrpticns S:i{:eél Y Deformities (93 (9‘)‘““‘ G L];:g?th \(\rﬁ\

85 9 0 0 2 2a) 34,74  3.86 40,1

86 NOT PREGNANT

87 9 0 0 2 b)h) 50,41  5.60 43,6

88 9 1 1 2 2a) 38.88 4.32 40.8

89 9 0 1 3 3a) 43.02 4.78 42 .4

90 12 0 0 2 a)r) 55,46  4.62 41,8

91 13 0 0 1 ¢) 74,17  5.71 42.9

92 11 0 0 = 69.83 6.3b 45.9

93 15 0 0 - 65.94  4.40 40.2

94 12 0 0 - 64.26 5.36 41.3 |
95 16 0 0 2 ¢)r) 81.13  5.07 40.4

96 12 0 0 3 3b) 63.88 5.32 41.5 I
Total 127 ] 2 17 w
i ; 11.55 0.09 0.18 1.55 cadl B0 LB E
- ‘ :

§.E.M 0.74 0.09 0.12 0.34 4,54




KEY 10
a) 14 pair ribs Minor defeat
b) 14 ribs one side Minor defect
¢)  Hydronephrosis Fajor defect
d)  Single Tumbar vertebra acentric, hemicentric Major defect
or bipartite.
e) Several Tumbar vertebrae acentric, hemicentric Major defact
or bipartite
) A1l Tumbar vertebras acentric, hemicentric Major defect
or bipartite
g) Unossified sternum Major defect
h) Muscle flexure Major defect
J)  Several Tumbar vertebrae fused Major defect
k) Unilateral kidney agenesis Major defect
1) Oligodactyly Major defect
m) .One radius absent Major defect
n) Ribs fused ' . Major defect
0) Kidney hypoplasia Major defect
P) Ectopic kidney Major defect
q) - Cleft Palate Major defect
r)  Exencephalocoele Major defect
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TALE 8 3) |

RAT: INDIVIDUAL ANIMAL DATA (LITTERING GROUPS) -

L Y T R SR et e e . TRERG

Group 7 600 mg/kg Epilim : |

PRESEREE, TES —

No No % Ratio
: ° . No No Mo
No Pups Pups Pre-Weaning ,.-% — Males : p e
g Males emales - afoi ie
Born Weaned Loss lales  Females o 74 Deformities

NO PUPS BORN

0 ~N O O Bow N

10 9 10.0 4 5 1:1.25 - ,
10 NO PUPS BORN ‘
-I 'l 11 1] 1n ‘I

|

(Xe]

]2 : n 1 "

Total 10 9 4 5 - .

Mean 0.83 0.75  9.64 ©1:1.25  0.00




JABLE 8 2) (Cont'd)

A

Group 8 10 ml/kq Water

No.  No. % . Ratio N .
Ae. H&j&; iggied Epiggldeamng ftingies Egni es Males: bg"aformities
61 1T 10 9.1 4 6 1:1.50 -
62 12 72 0.0 5 7 1:1.40 -
63 13 13 0.0 6 g 1:1.17 -
64 11 10 9.1 4 6 1:1.50 -
65 7 7 0.0 5 2 1:0.40 =
66 10 10 0.0 5 5 1:1.00 -
67 NOT PREGNANT
68 12 N 8.3 9 2 1:0,22 -
69 NOT PREGNANT '
70 8 17.1 3 5 1:1.67 s
71 7 7 0.0 3 1:0.75 -
72 8 8 0.0 4 1:1.00 =
Total 100 96 49 47 e
Mean  10.00 9.60 4,00 1:0.96  0.00

+
S.E.M. 0.68 0.65
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Group 810 mi/kg Water

reiraroechmg sy e

No,

Mear Pup
Wt.
Pay 7 {g)

TARLE & o

Mean Pup

Wt.

Wearning (g)

Te o

2
—

LOCrease

61 14 50 257
62 13 45 245
63 14 40 186
64 15 47 213
65 20 64 220
66 15 47 213
67 NOT PREGNANT

68 11 39 255
69 NOT PREGNANT

70 14 44 214
71 16 51 219
72 17 54 218
Mean 15 48 220
- : —_—
g.E,M. 0.77 2.30
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APPERDIX 1
SKELETAL, AHGHALIES ASSOCTATED MITH EPILIM TREATHENT
600 ma/kg
E;E—RBE 22 Foetus L2 Ist lumbar vertehra bipartite
L3 14 ribs one side + 6th Tumbar vertebra bipartite
L7 6th Tumbar vertebra bipartite
" R2 14 ribs + unossified sternum
Rat No. 24 Foetus L2 2nd Tumbar vertebra hemicentric
"4 14 ribs + 1st & 2nd Tumbar vertebrae bipartite
" Rl ATT Tumbar vertebrae hemicentric
" R3 Ist & 2nd Tumbar veriebrae acentric
300 mg/kg
Rat No. 28 Foetus L1 A1l Tumbar vertebrae bipartite
R A1l Tumbar vertebrae bipartite
“ L3 ATl Tumbar vertebrae bipartite
Rat No. 34 Foetus L1 14 ribs + 3rd, 6th, & 7th Tumbar vertebrae bipartite
L2 14 ribs + 3rd - 7th Tumbar vertebrae acentric
L4 3rd - 7th Tumbar vertebrae acentric
L5 A1l lumbar vertebrae acentric
" L6 14 ribs + 2nd & 3rd Tumbar vertebrae fused + alj
lumbar vertebrae acentric
L7 A1l Tumbar vertebrae bipartite
. RT 2nd, 3rd & 6th lumbar vertebrae bipartite
" R2 14 pair ribs + all Tumbar vertebrae acentric
“ R3 3rd, 7th & 8th lumbar vertebrae bipartite
“ R4 A1l Tumbar vertebrae acentvic
" RS A1T1 Tumbar vertebrae bipartite

“ R6 A1l lumbar vertebrae bipartite




Rat No. 35

Rat No. 36

150 mg/kg
Rat No 42

Rat No. 46

Rat No. 47

Foetus

Foetus

Foetus

Foetus

L1
L3
L5

L7
L1

L2
L3
L4

L5

L6
L7
R2

R3

L4

R2 -

L1

L2
L3

L4
L5

APPENDEX 1 (Cont’d)

A1l Tumbar vertebrae hemicentric or ipartite
ATT Tumbar vertebrae hemicentric or bipartite
AT Tumbar vertebrae hemicentric or bipartite
ATT Tumbar vertebrae hemicentric or bipartite
14 pair ribs + all lumbar vertebrae hemicentric
or bipartite

AT1 Tumbar vertebrae hemicentric or bipartite
ATT Tumbar vertebrae hemicentric or bipartite

14 pair ribs + all Tumbar vertebrae hemicentric
or bipartite

14 ribs + all lumbar vertebrae hemicentric or
bipartite

A1l lumbar vertebrae hemicentric or bipartite
A1l Tumbar vertebrae hemicentric or bipartite

14 vribs + 311 lumbar vertebrae hemicentric or
bipartite

14 pair ribs + all Tumbar vertebrae hemicentric
or bipartite

14 pair ribs + 2nd & 3rd lumbar vertebrae bipartite
Oligodactyly + right radius absent + all Tumbar
vertebrae hemicentric or bipartite

Oligodactyly + right radius absent + all lumbar
vertebrae hemicentric or bipartite

10th & 11th ribs fused + Ist & 2nd lumbar vertebrae
bipartite

Ist - 3rd lumbar vertebrae bipartite

11th &12th ribs fused + 1st & 2nd lumbar vertebrae I
acentric '

TIst lumbar vertebrae acentric

12th & 13th ribs fused + 1st - 5th lumbar vertebrae
acentric




APPENDIX 1 (Cont'd)

Rat No. 47 Foetus L6 Ist - 3rd TQbar vercebrae bipartite
" ORIl 11th & 12th ribs fused
" R2 ATl Tumbar vertebrae bipartite
" R3 Ist & 5th Tumbar vertebrae bipartite
" R4 3rd Tumbar vertebras bipartite
" R6 3rd Tumbar vertebrae bipartite
" R7 14 pair ribs + Ist & 3rd Tumbar vertebrae pipartite
“ RS Ist, 4th & 5th Tumbar vertebrae bipartite
Rat No. 48 Foetus L1 ATT Tumbar vertebrae bipartite
L3 A1T Tumbar vertebrae bipartite
4 up A1T Tumbar vertebrae fused and bipartite
" R1 ATl Tumbar vertebrae fused and bipartite

" R2 AT1 lumbar vertebrae hemicentric




APPENDIX

CUMULATIVE DATA ON SPRAGUE - DAULEY RATS MAINTAINED IN

CONSULTOX_LABORATORIES AHINAL HOUSE

CORRECT T0O JULY

Control Animals

't 1571

Animatls From

Parameter Only Inactive Total
Pregnancy Rate

Percentage 85.7 82.4 83.4
Numbers Involved 306/357 660/801 966/1158
Range of Mean Values 66.7 - 100.0 60.0 - 100.0 60.0 - 100.0
Corpora Lutea

Mean No. per Mother 13.21 14.40 14.02
Numbers Involved 4042 9504 13546
Range of Mean Values 10.36 - 15.23 9.97 - 15.42 9.91 - 15.42
Individual Animal Range 2 - 18 1-24 1 - 24
Implantations

Mean No. per Mother 11.40 11.95 11.78
Numbers Involved 3488 7887 11375
Range of Mean Values 7.42 - 14.96 7.80 - 15.30 7.42 - 15.30
Individual Animal Range 1-14 1 - 20 1-20
Pre - Implantation Loss

% Loss 13.7 17.0 16.0
Range 9.6 - 21.2 6.7 - 28.1 6.7 - 28.1
Foetuses

Mean No. per Mother 10.90 11.37 11.22
Numbers Involved 3335 7504 10839
Range of Mean Values 8.50 - 13.25 7.55 - 14.40 7.55 - 14.40
Individual Animal Range 0-14 0- 20 0 - 20
Resorptions

Mean No. per Mother 0.25 0.35 0.32
Numbers Involved 76 23] 307
Range of Mean Values 0.15 - 0.58 0.07 - 1.36 0.07 - 1.36
Individual Animal Range 0-5 0-17 0 -7
Resorption Sites

Mean No. per Mother 0.25 0.23 0.24
Numbers Involved 77 152 229
Range of Mean Values 0.08 - 0.42 0.07 - 0.45 0.07 - 0.45
Individual Animal Range 0-4 0-3 0-4




Parameter

Uterine_peaths

Mean Ho. per Mother
Numbers Involved
Range of Mean Valuass

Individual Animal Range

Foetal Weights

Mean Foetal Wt. (g)
Range of fMean Values

Individual Animal Range

Crown/Rump Lengths

Mean Crown/Rump Length (mm)

Range of Mean Values

Individual Animal Range

Sex Ratigg

Number Males

Number Females

Range Males:Females
Range of Mean Values

Major Deformities

Percentage
Numbers Involved
Range of Mean Values

Minor Deformities

Percentage
Numbers Involved
Range of Mean Values

Control Animals
Only

0.50
153

0.23 - 1.00
0-6

4.60
4.17 - 6.21
3.42 - 6.88

44.17
41.5 - 46.2
34 - 49

1861
1474
1:0.79

:0.52-71:1.34

0.66
22
0.00 - 1.27

" 4.44
148
2.06 - 9.47

- i
Animais From

Ihactive Drugs

1:0.60-1:1.37

0.87
65
0.00 - 1.54

4.96
372
0.77 - 9.09

Total

0.56

, 536
0.70 -~ 1.65

0-8

4.86
4.17 - 6.21
3.42 - 7.12

42.8
38.3 -~ 47.6
33 = b2

5817

5022

1:0.86
1:0.52-1:1.37

0.80
87
0.06 - 1.54

4.80
520
0.77 - 9.09




jii‘
Control Animais Animals From
Only Inactive Drugs Total
Deformity No. % No. % No. %
IMajor Defects
Lxencephaly 2 0.06 3 0.05 5 0.05
Agnathia 3 0.09 4 0.06 7 0.06
Micrognathia 2 0.06 2 0.03 4 0.04
Cleft Palate 1 - 4 0.06 4 0.04
Ancphthalmia 1 - 1 - 2 0.02
Fused Ribs 1 - 2 0.03 3 0.03
Wavy Ribs 1 - 2 0.03 3 0.03
Rib Ahsent 1 - 2 0.03 3 0.03
Unossified Sternum 6 0.18 24 0.32 30 0.28
Oblique Fusion of
Sternebrae 2 0.06 3 0.05 5 0.05
Caudal Vertebrae Absent - - 1 - a -
Lumbar Centra Absent - - 1 - 1 -
Sacral Centra Absent - - 1 - 1 -
Muscle Flexure 2 0.06 17 0.23 19 0.18
OTigodactyly 2 0.06 1 3 0.03
Hydronephrosis 3 0.09 1 = 4 0.04
Minor Defects
14 Pair Ribs 90 2.70 202 2.69 306 2.82

14 Ribs One Side 58 1.74 170 2.27 214 1.97




LITTERING GROUPS

Control Animals

Animals From

Parameter Only Inactive Drugs
Pregnancy Rate

Percentage 86.67 86.67
Total Numbers Involved 156/180 156/180
Range 66.7 - 100.0 66.7 - 100.0
Duration of Gestation

Mean Duration (Days) 21.9 21.7
Range 21.8 - 22.0 21.56 - 21.9
Individual Animal Range 20 - 23 20 - 23
Pups Born

Mean Number per Mother 11.30 11.00
Total Numbers Involved 1763 1716
Range 9.21 - 12.10 8.50 - 12.31
Individual Animal Range 6 - 14 7~ 15
Pups Weaned

Mean Number per Mother 8.70 7.92
Total Numbers Involved 1357 1236
Range 6.46 - 9.21 5.49 - 10.63
Individual Animal Range 0-12 0-13
Pre - Weaning Loss

Percentage 23.0 28.0
Range 11.4 - 27.3 11.7 - 31.2
Weight Gain

Mean Pup Wt. Day 7 (g) 11.3 11.6
Range 9.0 - 14.4 8.9 - 13.0
Mean Pup Wt. Weaning (g) 35.3 38.4
Range 26.1 - 49.2 27.9 - 43.3
Percentage Weight Increase 212 231
Range 170 - 282 189 - 288

Total

86.67
312/360
66.7 - 100.0

21.8
21.5 - 22.0
20 - 23

11.15
3479

8.50 - 12.37
6 - 15

8.31
2593

5.49 - 10.63
0-13

25.5
11.4 - 31.2

11.5
8.9 - 14.4
36.9
26.1 - 49.2
221
170 - 288




Contro]l Animals Animals From
Parameter Only Inactive Drugs Total

——————

s s

Total Number Males 749 703 1452
Total Number Females 608 533 1141
Ratio Males :Females 1:0.81 1:0.76 1:0.79

Range 1:0.60-1:1.14 1:0.52-1:0.98 1:0.52-1:1.14




OVERALL, DisC

With interspecific differences administration of EPILIM
to rabbits, rats - has evoked terategenic, embryotoxic
and embryolethal effects not less severe than those induced by
PHENYTOIN. The nature of the i
in the rat and the rabbit but was ¢
evoked by ' 1]

The teratogeni

Al Yol

elal=i=i=lal

ivities has been dj

but it is generally accepted that the
< 18 small and that removal of this means of anti-convulsant
therapy would constitute a severe risk in itself,
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