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Abstract: The aim of present study was to observe the noxious effect of Lamotrigine (LTG) in growing liver of
mice .The pregnant mice (20-25 g) were treated orally with LTG during organogenesis period i.e. 7" - 9" day
of gestation. The treated group received 0.3 ml (60 mg/kg body wt) of stock solution of LTG, whereas the same
volume of distilled water was given to control mice via same route. The foetuses of both control and treated
group were collected on 18" day of gestation and kept in 10 % formalin for fixation. After 48 hours of fixation,
liver were taken out from foetuses and observed for gross anomaly, if any and then photographed. Finally, liver
of both groups were processed for histological study. On macroscopic examination, the treated liver showed
increase in weight and haemorrhagic spots especially on their lateral and inferior surfaces. On microscopic
examination the treated group of liver showed loss of normal architecture of hepatic cords, oedematous spaces
in hepatic lobules, dilated sinusoids and central vein with destruction of their lining endothelium. The present
study revealed that the lamotrigine causes noxious effect on growing liver, therefore its use in pregnant women
may be advised by experts working in the field.
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I.  Introduction

Lamotrigine (LTG) [3,5-diamino-6-(2,3-dichlorophenyl)-1,2,4-triazine] is one of the most frequently
prescribed drug among the newer antiepileptic drugs during pregnancy [1]. Many reports and studies showed a
free transplacental passage of lamotrigine [2,3,4,5]. Myllynen and colleagues, 2003 revealed that LTG crossed
the placenta rapidly and was detected in foetal circulation as early as 15 min after drug administration into the
maternal pool [6]. Therefore the treatment by LTG during pregnancy leads to considerable foetal exposure of
the drug. In different experimental studies LTG at higher doses and multiple low doses was found to produce
intrauterine growth retardation and other congenital malformations [7,8]. Ramadan F.L., 2014 showed that
lamotrigine and radiation induced a significant elevation in serum gamma glutamyl transferase, o feto protein
and lactate dehydrogenase in placental tissue of pregnant rats associated with an increase of phosphorus content
in liver of foetuses [9].

On the other hand, the long term treatment of adult male mice with LTG was found to cause a
significant increase in the level of liver enzymes (ALP, AST, ALT) and bilirubin at therapeutic dose of LTG.
The level of these enzymes and bilirubin at toxic dose were seen higher and showed a significant increase [10].
A significant increase in both ALT & AST liver enzymes, a decrease in TBARS content with an increase in the
activities of both catalase and glutathione reductase enzymes was also reported in rats with induced convulsion,
treated by LTG [11]. Hepatic failure and multi-organ failure has been reported in children as well as in adults by
the use of LTG [12, 13, 14].

The previous studies have been reported the noxious effect of LTG mainly on adult liver. The
teratogenic effect of LTG on the growing liver has been observed by Dr. Shweta Singh, 2013 in her thesis [15].
So the present study was based on the observation of thesis of Dr. Shweta Singh and the effect of LTG has been
observed macro and microscopic changes in growing liver of foetuses exposed to lamotrigine, during
organogenesis period.

Il. Materials and Methods

The pregnant mice ( each weighing 20-25 g) has been used as experimental animal for the present
study, which were caged in air conditioned Animal house of Department of Anatomy, Institute of Medical
sciences, Banaras Hindu University, Varanasi,221005, India. Female mice were transferred to cage containing
adult fertile males, overnight for mating and were inspected next morning for the presence of vaginal plug. The
day of vaginal plug positive, was considered as day 0 of pregnancy. The experimental animals were divided into
two groups i.e. control (4 mice) and treated (8 mice). The pregnant mice of treated group were given 0.3 ml of
stock solution containing 1.5 mg of the drug , orally for three subsequent days i.e. 7" - 9" day of gestation.
Same volume of distilled water was given to control mice via same route and duration. Mice of both the groups
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were sacrificed by cervical dislocation on 18" day of gestation. Abdominal cavity of mice was opened and the
foetuses were collected and kept in 10 % formalin for fixation. After 48 hours of fixation, liver was removed
from the foetuses, then observed for gross anomalies and photographed. Finally, the liver from both control and
treated groups was processed for microscopic study. Statistical analysis was done by student’s independent t test
to compare the mean weight of control and treated liver.

I11. Observations and Results

On macroscopic examination weight of liver of treated group was found more as compared to control
group but it was not statistically significant (TABLE 1). The graphical presentation of mean weight of liver of
control and treated group has been shown by bar diagram (Fig.1). There was no any change in size and
dimensions of the treated group as compared to their corresponding control group. The haemorrhagic patches
were found on the various surfaces of treated liver, mainly on the inferior surface (Fig.2).

On microscopic examination the treated liver revealed the loss of normal pattern of hepatic cords and
lobules of developing liver (Fig.3). It was also observed that the growing liver of the treated group showed
oedematous appearance in the lobules, dilatation of the sinusoids and the central vein (Fig.4). In higher
magnification treated liver showed disruption of lining epithelium of the central vein and the sinusoids along
with pyknotic changes of the growing hepatoblasts cells (Fig.5). The clumping of degenerated hepatoblast cells
has been also observed at some places.

IV. Discussion

The results of the present study showed the presence of haemorrhagic spots on lateral and inferior
surface of fetal liver in treated group. An increase in mean weight of lamotrigine treated liver was observed as
compared to control liver, but the difference was not statistically significant. Microscopically, dilatation of
central vein, oedematous changes and the loss of normal pattern of parenchyma, pyknotic changes of the
growing hepatoblasts was observed in the sections of liver of treated group as compared to control. Similar
findings were also found by Shweta Singh, BHU in her thesis in the year 2013.

Histologically, liver development begins around E9.0- E9.5 as a diverticulum of proliferating
endodermal cells arising from the ventral surface of the foregut [16]. Administration of LTG on gestation day
(GD) 7, 8 and 9 may cause its metabolites to affect the development of liver adversely, as the organ is involved
in metabolism of drug by glucuronidation.

The o dichlorophenyl moiety of lamotrigine suggests a potential for bioactivation to an arene oxide.
Arene oxides are non radical oxidants and donot require free radicals as intermediates to oxidize thiols
[17].Therefore oxidative stress might have occurred as a consequence of the disruption of thiol redox circuits
which are controlled, among others, by glutathione reductase [18,19,20].

A study reported that antiepileptic drugs which induce hepatic CYP 450 enzyme system appear to be
associated with vitamin K deficiency in the newborn. Their use can result in hemorrhagic disease of the
newborn leading to intraparenchymal and intracerebral hemorrhage [21] could be the probable hypothesis for
the haemorrhagic spots found on surfaces of the liver .

V. Figures and Tables
Table 1 showing liver weight of control and treated groups

Group N Mean SD SE p value
Control 30 .0569 .0225 .0079
Liver weight Treated 30 .0734 .0238 .0072 0.146

Mean weight of liver
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Figurel. Bar diagram showing mean weight of liver of control and treated groups

DOI: 10.9790/0853-16010298101 www.iosrjournals.org 99 | Page



Teratogenic Effect Of Lamotrigine On Developing Liver Of Swiss Albino Mice

Figure 2: Gross photographs of liver of control (C) and treated (T) groups.

A. Antero-superior view showing enlargement of liver of treated group
B. Postero-inferior view showing haemorrhagic spots on inferior surface of treated liver ( &
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Figure3. Photomicrograph of liver of control and treated mice fostuses co]lected onlSlh da}' of gestation, H&E,
10X
C. Section of control liver showing the normal appearance of growing parenchyma, sinusoids and central vein in
developing liver.
T. Section of treated liver showing dilatation of central vein, oedematous changes and the loss of normal pattern
of parenchyma of growing liver
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Figure 4: Photomlcrograph of I|ver of control and treated mice foetuses collected on18th day of gestation,
H&E, 400 X

C. Section of control liver showing the lining epithelium of central vein and growing hepatoblast cells around
central vein.

T. Section of treated liver showing the destruction of lining epithelium of central vein, presence of oedematous
spaces, degeneration of liver parenchyma along with pyknotic changes of the growing hepatoblasts.
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Figure 5. Photomicrograph of liver of control and treated mice foetuses collected on 18th day of gestation,

H&E, 1000 X

C. Section of control liver showing normal pattern of growing parenchyma. T. Section of treated liver showing
degenerated hepatic cells with pyknotic nuclei and oedematous spaces between the hepatic cords.

V. Conclusion
Lamotrigine was found toxic to growing liver so proper risk benefit analysis regarding its safety is

advised before prescribing this antiepileptic drug during pregnancy.
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