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tissue in the control group, seminiferous 
tubules with normal appearance along with 
Sertoli cells were observed (Figure-2). 
Histological characteristics of the vehicle 
group were similar to those of the control 
group, and there was no significant difference 
between the two groups. However, in the group 
that had exposure with lamotrigine during the 
fetal period, degeneration of the seminiferous 
tubules, reduced number, and degeneration of 
the Sertoli cells were observed, which these 
changes in the number and morphology were 
significant in comparison to the control group 
(Figure-2 and Figure-3).

3. Morphology of Oocytes
In the histological examination of ovarian in 
the control group, oocytes were observed with 

normal appearance (Figure-2). The histological 
characteristics in the vehicle group were 
similar to those of the control group, and there 
was no significant difference between them in 
terms of morphology and cell count (Figure-4, 
P≤0.001). However, the number of oocytes in 
the lamotrigine group significantly decreased 
compared to that in the control group.

Discussion 

Nowadays, the use of anti-epileptic drugs such 
as lamotrigine during pregnancy is a major 
constraint and a major challenge in treating the 
patients with epilepsy due to possible adverse 
effects on the fetus. Many studies have shown 
that the use of these drugs during pregnancy has 
been associated with skeletal, developmental, 

Table2. Effects of Lamotrigine of CRL and Weight of Female Fetuses

Variables Control Vehicle Lamotrigine P-value
Weight (g) 4.16±0.61 3.82±0.28 3.72±0.57 0.001
CRL (cm 3.15±0.11 3.05±0.09 2.96±0.22 0.001

Figure 2. Photomicrograph of fetuses’ gonads. Normal seminiferous tubules with Sertoli cells was observed in control and vehicle groups. 
Treatment with lamotrigine significantly decreases the number of both seminiferous tubules and Sertoli cells. Also, in the female fetuses, 
the number of primordial oocytes was in control and vehicle groups was more than lamotrigine group. (Hematoxylin and eosin staining, 
original magnification ×400)
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neural, cardiac and even fetal deaths [8-
10]. However, there is limited information 
on the probable side effects of lamotrigine 
on fetus’ gonads during pregnancy. In other 
words, the present study was the first study, 
which evaluates the teratogenicity effects of 
lamotrigine on fetal gonadal tissues.

Effect of Lamotrigine on Weight, CRL, and 
Apparent Anomalies of the Fetuses 
Our results showed that receiving 20 mg/kg 
of lamotrigine in the prenatal period did not 
cause skeletal and fetal anomalies. However, 
the CRL and weight of male and female fetuses 
in the lamotrigine group were significantly 
lower than those of the control and vehicle 
groups, indicating reduced intrauterine growth 
or small for gestational age (SGA). In a study 
conducted by Prakash et al. in 2016 on the 
maternal and fetal effects of lamotrigine, the 
results showed an incidence of SGA in two 

newborn infants. However, fetal anomalies 
were not identified [10]. In another study 
conducted by Tennis et al. in 2002, infants of 
mothers who were treated with lamotrigine 
in the first trimester of pregnancy were born 
with a higher risk of fetal anomalies [11]. In 
other words, in this group of infants, although 
anomalies resulting in stillbirth were not seen, 
skeletal defects were reported in some of 
them. However, this rate was lower compared 
to other drugs, such as sodium valproate. The 
study conducted by Rahmani et al. (2005) on 
mice showed that lamotrigine was probably 
a risk factor for the incidence of skeletal 
abnormalities in the fetus of mice receiving 
lamotrigine during pregnancy [7]. The results 
of this study showed that the height of fetuses 
whose mothers received lamotrigine during 
pregnancy was significantly lower than that of 
the control and carrier groups. In the survey 
conducted by Sathiya et al. in 2014 on the 

Figure 4. The number of the primordial oocyte in the lamotrigine group was significantly lower than the control and vehicle groups. 
*P≤0.001 vs. control group

Figure 3. The number of seminiferous tubules (A) and Sertoli cells (B) in the lamotrigine group was significantly lower than the control 
and vehicle groups. *P≤0.001 vs. control group
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effects of lamotrigine on rats, the mean length 
of fetuses whose mothers were treated with 
lamotrigine significantly decreased [12]. 
Therefore, according to previous studies, 
the risk of low birth weight and skeletal 
abnormalities in fetuses whose mothers used 
lamotrigine during pregnancy is higher than 
that of the normal population, which these 
results are consistent with those of the current 
study.

Effect of Lamotrigine on Ovaries of Fetuses 
Results of our study indicated that the number 
of oocytes of fetuses in the lamotrigine group 
was significantly lower than that of the control 
and vehicle groups, indicating significant 
damage to the gonadal tissue of the fetuses. 
As stated before, no study was conducted on 
the investigation of the effects of lamotrigine 
on gonads of the fetuses. However, in a 
study conducted by Røste et al. (2003) on 
the long-term treatment effects (90 days) of 
5 mg lamotrigine on adult female rats, the 
results showed that the number of oocytes and 
secondary follicles in the group receiving drug 
decreased significantly compared to that of the 
control group [13]. Hence, as with adult rats, 
it seems that lamotrigine causes early ovarian 
failure and reduced fertility in the fetuses 
whose mothers received drug by reducing 
oocytes and follicles of the ovaries.

Effect of Lamotrigine on the Testis of Fetuses
The results of the current research showed 
that the number of seminiferous tubules in 
the fetuses of the lamotrigine group decreased 
significantly compared to that of control 
and vehicle groups. In a study conducted by 
Khezri Motlagh et al. (2016) on the effects 
of lamotrigine on testicular tissue and male 
hormones levels in adult rats, the results 
showed a significant reduction in testicular 
volume and weight as well as the level of 
testosterone and FSH in the group treated 
with 400 mg of lamotrigine, compared to the 
control group [14]. In another study conducted 
by Røste et al. in 2003 on the effects of long-
term effects of lamotrigine on testicular tissue 
in adult rats, the results showed that the number 
of seminiferous tubules in the drug-receiving 
group decreased significantly in comparison 
to that of the control group [13]. This result 

is also in line with that of the current study. 
In a study conducted by Daoud et al. (2003) 
on the effects of lamotrigine and vigabatrin 
on testicular tissue and fertility rate in adult 
rats, the results showed a significant reduction 
in the number of seminiferous tubules in 
the lamotrigine group compared with the 
control group. Also, the number of Leydig 
and Sertoli cells also decreased significantly 
in the lamotrigine- treated group [15]. In the 
current study, the number of Sertoli soles in 
the fetuses of the lamotrigine group decreased 
significantly compared to that of the control 
and carrier groups, which is consistent with the 
results of previous studies. Although previous 
studies focused on the effects of lamotrigine 
on the reproductive system in adult mice, our 
results suggest that its destructive effects on 
fetuses which had contact with the drug during 
pregnancy were similar and even more.  In a 
study conducted by Ohman et al. in 2000 
on nine pregnant women and ten infants, 
the results of the study showed that at the 
time of delivery, the plasma concentration of 
lamotrigine was similar to that in the umbilical 
cord and lactation. It means that the drug 
passes through the placenta and it is found in 
the lactation [16]. It seems that lamotrigine 
can pass through the placenta during the fetal 
period and applies its toxicity on the gonads 
and finally affect the rate of fertility in the 
future.

Conclusion   

The results of this study showed that treatment 
with 20 mg lamotrigine in mothers during 
pregnancy could damage fetal gonads. In other 
words, lamotrigine seems to reduce fertility 
capacity by direct damage to seminiferous 
tubules in male fetuses and by reducing 
the number of oocytes in female fetuses.  
However, it is suggested that further studies 
in animal models as well as clinical studies to 
be conducted to investigate the possible toxic 
effects of lamotrigine on gonads.
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