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ABSTRACT

Background and Objectives: Lamotrigine is a “second generation” anti-epileptic drug (AED)
approved by the Food and Drug Administration (FDA) and is the first FDA-approved therapy after
Lithium for maintenance treatment of bipolar I disorder. It crosses the placenta easily indicating
that the maternal treatment leads to a considerable fetal exposure. This study is planned to study
the morphological and histological changes induced by Lamotrigine in the fetal rat brain.

Material and Methods: The morphological effect of lamotrigine on fetal rat brain was studied
after giving four times its recommended therapeutic dose to 12 pregnant rats and placebo to 6
control rats during the period of organogenesis. The rats were sacrificed on the twentieth day of
pregnancy. Body weight, body length, brain weight, brain volume, histological examination of the
cerebral cortex and ventricular size of all the delivered fetuses were studied. Non-parametric
Mann-Whitney test was used to compare the data.

Results: There was no significant difference in mean body weight, mean body length, mean brain
weight and mean brain volume in control and experimental rat fetuses. However one lamotrigine
exposed rat fetus had exencephalic malformation and its histological study of the cerebral cortex
revealed ill defined plexiform layer and dilated lateral ventricle.

Conclusion: Probability that lamotrigine produces congenital malformation in fetal rats, when
used during pregnancy, is low.
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INTRODUCTION

The risk of congenital malformations ranges compared to the general population.

from 4-10% following monotherapy treatment Lamotrigine, a “second generation” AED was
with older, “first generation” Antiepileptic drugs introduced in the mid 1990's. was approved by
(AEDs) [1]. This is a 2- to 3-fold increased risk It the Food and Drug Administration (FDA) for use
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as anticonvulsant in USA since 2004 [2, 3]. It is
the first FDA-approved therapy after Lithium
for maintenance treatment of bipolar I
disorder [2,4]. It crosses the placenta easily
and rapidly, indicating that the maternal
treatment leads to a considerable fetal
exposure [5, 6]. The objective of the study is to
study the morphological and histological
changes induced by lamotrigine in the fetal rat
brain.

MATERIAL AND METHODS

Twenty Albino Wistar rats with positive
vaginal smear for sperm were involved in the
study. Fourteen (experimental) rats were given
1.5mg of lamotrigine, which corresponds to
four times the therapeutic dose in human, on
the 9th, 10th, and 11t days of pregnancy via
gastric intubation. Six (control) rats were given
placebo. The rats were sacrificed on the 20th
day of pregnancy (one day prior to the
expected day of delivery) to deliver fetal rats.
Two rats in the experimental group had no
pregnancy and were excluded from the study.
All the fetuses (60 experimental and 30
controls) were examined for any congenital
anomalies and their weight and body length
were recorded. Their brains were removed
meticulously and the weight and volume were
recorded. For the histological studies the
brains were fixed by in vivo perfusion
technique.  Histological preparations of
standard thickness were made from different
parts of the brains including the cerebral
cortex and lateral ventricles using microtome
and stained in Haematoxylin - eosin and were
studied under various magnifications. The
variables were expressed in terms of mean *
standard deviation. As the data were not

homogenously distributed, non-parametric test
such as Mann-Whitney U test was used to analyze
data.

RESULTS

With 95 percent confidence interval there were
no significant differences in mean body weight,
mean body length, mean bra-in weight and mean
brain volume in control and experimental fetuses
(Table 1). One lamotrigine exposed rat fetus had
a well defined, dark brown swelling over the
parieto-occipital region and the cervicothoracic
junction. The histological study of the cerebral
cortex of this fetus revealed relatively less clearly
defined plexiform layer (figure 1). Its lateral
ventricles were also dilated (figureZ2).

Table 1: Comparision of various parameters in control and experimental group

Parameter Control Experimental | p-value
No of successful deliveries 6 12

Number of fetuses per rat 5(range, 3-7) | 5(range, 3-8)

Total no. of rat fetuses 30 60

Body weight (gm) (mean£5D) 2341034 229+40.25 039
Bodylength (cm) (meantSD) 293105 2771040 0.90
Brain weight (gm) (mean+SD) 0.114+0.024 0.1210.024 034
Brain volume (ml) (mean+SD) | 0.1440.03 0.15+0.03 019

Figurel: A cross section of cerebral cortex of a
lamotrigine treated rat fetus shows ill defined
plexiform layer
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Figure2: Longitudinal sections through the
lateral ventricles: A, dilated ventricle of a
lamotrigine treated rat fetus. B, Normal
ventricle of a control fetus

DISCUSSION

Although use of AEDs during pregnancy is
associated with increased risk of congenital
malformation in the fetus they cannot be
discontinued because of the risk of seizures
[7,8]. The increased risk was observed mostly
with verapamil or carbamazepine
monotherapy[9]. Whittle and Brown observed
association of neural tube defect in mice with
the use of valproic study[9,10]. Later on
reports on neural tube defects in children after
exposure to verapamil was published [11,12].

For second generation AEDs like lamotrigine
variable results have been published regarding
congenital experimental
animal studies. Marchi et al. demonstrated low
birth weight and altered brain structure, which
included increased volume and diameter of the
cerebral structure, increased density of the
subcortical layer, and ventricle dilation in
lamotrigine treated rat fetus [13]. In our study
also, though significantly different,
offspring of lamotrigine
demonstrated relatively lower mean body
weight and body length, and greater mean
brain weight and brain volume. One rat fetus
had exencepahlic appearance with ill defined
plexiform layer and dilated ventricles. The
dimensions of the ventricles were not
measured because of unavailability of

malformation in

not

treated rat

micrometer.

CONCLUSION

In conclusion, probability that lamotrigine
produces congenital malformation in fetal
rats,when used produces congenital

malformation in fetal rats, when used during
pregnancy, is low. However, because of small
sample size of the study, the effect in question
needs further verification by large scale study.
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