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Effect of prenatal phenytoin
treatment on postnatal development

M.M. ATA & F.M. SULLIVAN

Department of Pharmacology, Guy's Hospital Medical
School

Adult pregnant Wistar rats were treated with
phenytoin (100 mg/kg) orally from day 7-19 of
pregnancy, and a control group was pair-fed during
the whole treatment period. Within 24 h after
parturition, the offspring were culled to eight per litter
and reared by fostering or cross-fostering. The
physical and behavioural development of the offspring
was observed up to 90 days of age.

Prenatal phenytoin treatment reduced the fertility
and litter size of the rats. There was also a reduced
survival of the offspring and a reduction in body
weight which persisted to the end of the experiment,
though both of these effects could be reduced by
cross-fostering. There was a wide variation in time of
ear opening, eye opening and tooth eruption in the
treated compared with the control groups.
Chromodacryorrhea was present in the treated
animals and remained up to age 90 days.

Certain neurological deficits were also seen in the
prenatal phenytoin group. For example, there was a
delay of up to 15 days in the development of the
dynamic righting reflex, a decrease in ability of
offspring to stay on a rotating rod, and a decrease in
ability to walk along a narrow elevated path. There
seemed also to be some loss of visual depth
perception. However, there was no change in the
development of crawling and walking activities at
9-21 days of age, and no changes were observed in a
head dipping test or in a conditioned avoidance test at
26—34 days.

There was a significant decrease in the brain weight
of the treated group at age 3 days which remained
significantly lower than the controls even at 90 days,
but no change in the brain weight/body weight ratio.
There was no difference in the cerebellar DNA
content.

Prenatal phenytoin treatment caused a significant
decrease in the R.B.C. ghost cholinesterase activity at
age 30 and 70 days, an increase in the brain and
cerebellar cholinesterase at age 90 days but no
significant change in plasma cholinesterase activity at
30 days of age. There was a marked increase in the
serum and brain tryptophan, and brain 5 H.T. and 5
H.ILA.A. levels at 3 days of age but not at 90 days.
This seemed to be related to early feeding problems.

Comparative teratogenicity of six
antiepileptic drugs in the mouse

PATRICIA R. MCELHATTON &
F.M. SULLIVAN

Department of Pharmacology, Guy's Hospital Medical
School

Evidence has accumulated associating the birth of
congenitally malformed children to epileptic women
with anticonvulsant medication (Speidel & Meadow,
1972). As most epileptic patients are on multiple drug
therapy it is difficult to assess which drug or
combination of drugs, if any, is responsible for the
defects observed.

Animal studies to date have been mainly concerned
with testing phenytoin and phenobarbitone. Therefore,
in the present study six commonly used antiepileptic
drugs were tested in pregnant CDI] mice (n= 16) to see if
they were teratogenic, and if so, whether they could be
placed in some order of teratogenicity.

The drugs used were all given at 3, 9 and 18 times
the therapeutic dose and were carbamazepine (40, 120
and 240 mg/kg), clonazepam (0.3, 0.9 and 1.8 mg/kg),
ethosuximide (60, 180 and 360 mg/kg), pheno-
barbitone (10, 30 and 60 mg/kg), phenytoin (15, 45
and 90 mg/kg), and primidone (30, 90 and 180 mg/kg)
together with carboxymethylcellulose (CMC) and
absolute control groups. All drugs were suspended in
199 CMC and given by gavage on days 6—16 of
pregnancy which covers the period of embryogenesis.

The main defects observed in the treated groups
were cleft palate (with the exception of clonazepam)
and enlarged cerebral ventricles. Other major defects
such as exencephaly, exomphalos, phocomelia, open
eyes, and undescended testes were seen less frequently.
If the results obtained for each drug are pooled on
either a per foetus or a per litter basis, the drugs can be
divided into three main categories of teratogenicity.

On a per foetus basis, phenytoin is in a category of
its own in that it produced the highest incidence of
foetal defects (20.9%). Primidone, carbamazepine and
phenobarbitone fall into the next category, the
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percentage of foetal defects being 4.8%, 4.7% and
4.7% respectively. In the third category are
clonazepam (2.7%) and ethosuximide (3.2%) which
produced the lowest incidence of malformations,
which are not clearly shown in these experiments to be
significantly different from the spontaneous control
values of 1.3%. When assessed on a pooled litter basis
(mean percentage litter effect) a similar pattern is seen.

It is interesting that similar defects, e.g. cleft palate
have been reported in both the mouse and man. These
results indicate that some anticonvulsants are safer

than others in the mouse, and this may be true for man
also. Therefore, it would be beneficial to try to
determine from epidemiological surveys, which drug(s)
is safest for women of child bearing age.
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A comparison of the effects of
ouabain and potassium-free Ringer on
the electrogenic sodium pump and
slow synaptic inhibition in bullfrog
sympathetic ganglia
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Slow synaptic inhibition in sympathetic ganglia is
generated by a unique mechanism that differs from the
increase in postsynaptic membrane conductance
found at most synapses. Two hypotheses have been
advanced to explain the mechanism of generation of
the slow IPSP (inhibitory postsynaptic potential).
Nishi & Koketsu (1967, 1968) proposed that the slow
IPSP is produced by activation of the electrogenic
Nat pump. On the other hand, Weight & Padjen
(1973) proposed that the slow IPSP is generated by a
decrease in resting Na+ conductance. To resolve this
controversy, we studied the effects of ouabain and K+-
free Ringer on both electrogenic Na* pumping and
slow synaptic inhibition. The bullfrog sympathetic
ganglion was investigated using sucrose gap recording.
The nicotinic depolarization produced by
acetylcholine (ACh, 3 x 10~ M) was followed by an
after-hyperpolarization which has been shown, in
mammalian sympathetic ganglia, to be due to the
electrogenic pumping of Na+ (Brown, Brownstein &
Scholfield, 1972; Lees & Wallis, 1974). This ACh

after-hyperpolarization was abolished by Kt*-free
Ringer or after 1 h in ouabain (10-¢ M). In contrast to
this inhibition of the Na* pump, K*-free Ringer
enhanced the slow IPSP. Ouabain (1h, 1075 M)
reduced but did not block the slow IPSP. Even after
1h in ouabain (10~¢ M), the K+-free Ringer still
potentiated the slow IPSP. These data suggest that the
slow IPSP is not due to activation of the electrogenic
Nat pump. On the other hand, the data are consistent
with the hypothesis that the slow IPSP is generated by
a decrease in resting Na+* conductance.
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