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Abstract

The liver is an important organ in the body that can be affected by many drugs and toxins. The hepatotoxins 
can cause oxidant stress that lead to activation of inflammatory cells and cause liver damage. Drug induced 
bile duct injuries are related to drug toxicity, multiple drugs have been known to cause the development of 
liver granulomas. Carbamazepine (CBZ) among other antiepileptic drugs is believed to cause hepatic injury. 
In this study we investigated the effect of (CBZ) 20mg/kg/day on female mice liver after 14 and 30 days 
of treatment. The histological findings showed that (CBZ) can cause histological alterations in the liver 
components such as bile duct proliferation, biliary hypertrophy, ductopenia, inflammatory cells infiltration 
and granulomas.
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Introduction

The liver is an important organ in the body that can be 
affected by many drugs and toxins, some drugs can cause 
death or even liver transplant (1). The liver has different 
cells that help the organ maintain immune homeostasis, 
drug induced liver injury can cause inflammatory cells 
infiltration, those hepatotoxins can cause oxidative stress 
that lead to activation of these cells (2). The responded of 
these cells can cause liver damage, innate immune cells 
take a part in liver inflammation and are the first line of 
defense. As well as they play a role in tissue repair and 
treat of the inflammation (3) infiltration of these cells can 
cause hepatocytes damage especially lymphocytes that 
can be seen in chronic liver diseases (4).

Drug induced bile duct injuries are represented in 
many pathological forms in the portal areas of the liver. 
The destruction of bile ducts epithelium after drug 
treatment is the main character to be seen in response 

to drug toxicity and a very common side effect of some 
therapies (5,6).

Multiple drugs have been known to development 
the liver granulomas (7). Granulomas are the aggregation 
of multiple immune cells such as lymphocyte and 
macrophages, due to endogenous or exogenous stimuli 
(8,9), which can be seen in chronic inflammation (10). 
There are different type’s granulomas such as foreign 
body, necrotizing, non-necrotizing, diffuse and 
suppurative granulomas (11), they rarely cause damage 
to liver structure (12).

Antiepileptic drugs are known to cause acute and 
chronic toxicity, beside adverse effects like neurotoxicity 
(13,14) which are common with these treatments.

Carbamazepine (CBZ) among other antiepileptic 
drugs is connected to hepatic granuloma, this drug 
works by blocking NA+ channels in the brain (15), it 
metabolizes in the liver by Cytochrome P450 (16), 
it`s metabolites work as neoantigenes and can lead to 
immune reactions (17). Other organs suffer from CBZ 
toxicity such as kidneys (18) and the brain. Therefore, 



1774      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

the study aims to investigate the negative pathological 
effects of carbamazepine treatment on liver components 
of mice.

Materials and Methods

Chemicals

Carbamazepine (CBZ) oral suspension used in this 
study was purchased from Novartis pharma AG basal 
Switzerland.

Animal of study

A total of40 adult female mice were used in this 
experiment, average weight 22-29 gm, they were 
brought to the animal house in Department of Biology / 
College of Education for Pure Science- Ibn- Al-Haitham 
and all under the same conditions, they were separated 
in to 4 groups with 10 mice each. The first group was 
administered with tap water and named as a control 

group. The second group was orally administered (CBZ) 
20 mg/kg/day for 14 days. The third was also a control 
group administered with tap water and the fourth group 
was administered (CBZ) 20 mg/kg/day orally for 30 
days. The first two groups were sacrificed after 14 days 
of treatment and the second two groups were sacrificed 
after 30 days of treatment.

Histological sections preparation

The livers of scarified mice were collected and 
immersed in 10% formalin and tissue samples were 
prepared for histological study by using paraffin method 
then sections were made and stained with conventional 
histological stains hematoxylin and eosin (19).

Control and treated sections of the liver were 
examined under the light microscope for bile duct 
injury, infiltration and granulomas at 10x, 40x and 100x 
magnifications power. 

Results

	 In the present investigation, the liver of the control group showed normal bile duct structure with normal 
liver parenchyma and cells distribution (fig.1). 

Figure (1): Cross section through female mice liver of the control group showing normal bile duct (BD), 
portal vein (PV), lymphatic vessels (LY), hepatic artery (HA) and Kupffer cells (K), H&E ,40x, scale bar 

8.81μm. 

The toxic effects of (CBZ) on the liver of female 
mice after 14 and 30 days of treatment were evaluated, 
it was found that drug toxicity induced bile duct injury 
in the 14 days’ group, biliary proliferation and biliary 

hypertrophy was seen (fig.2), as for the 30 days’ group, 
ductopenia was also noticed beside the injuries that were 
seen in the 14 days’ group (fig .3).
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Infiltration of inflammatory cells at the portal areas was noticed in the treated groups, consisted of lymphocytes, 
neutrophils, plasma cells and eosinophils (figs. 4, 2).

Figure (2): Cross section through female mice liver treated with CBZ 20mg/kg/day for 14 days 
demonstrating bile duct (BD) hypertrophy and proliferation (BP), H&E ,40x, scale bar 8.81μm. 

Figure (3): Cross section through female mice liver treated with CBZ20mg/kg/day for 30 days 
demonstrating ductopenia, H&E,100x, scale bar 22.03μm. 

Figure (4): Cross section through female mice liver treated with CBZ 20mg/kg/day for 30 days 
demonstrating bile duct (BD) hypertrophy, infiltration of neutrophils (NE), lymphocytes(LM) and plasma 

cells(PL), H&E, 100x, scale bar 22.03μm. 
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Loose granuloma and micro granulomas were detected in the 14 days’ group (fig.5), while well-formed 
granulomas were detected in the 30 days’ group (fig.6), the granulomas were consisted of lymphocytes, macrophages 
and neutrophils(fig.6).

Figure (5): Cross section through female mice liver treated with CBZ 20mg/kg/day for 14 days 
demonstrating granuloma (G), H&E ,40x, scale bar 8.81μm. 

Figure (6): Cross section through female mice liver treated with CBZ 20mg/kg/day for 30 days 
demonstrating well-formed granulomas consisting of lymphocytes (LM) and neutrophils (NE), H&E ,100x, 

scale bar 22.03μm.

Discussion

	 Histological findings in the present study 
showed groups treated with (CBZ) 20mg/kg/day for 
14 and 30 days showed histological alterations in liver 
compositions. Bile duct proliferation was noticed in 
both groups, it is thought that toxic effect of the drug can 
cause bile duct proliferation (20) or this toxicity caused a 
ductular reaction in this form (21), biliary hypertrophy in 
the 14 and 30days’ group was evident , this indicates that 

toxic effect of the drug lead to bile duct injury that made 
bile duct cells go through hypertrophy when hepatic 
injury occurred (22,23),these cells “the cholangiocytes”, 
are very sensitive to any injury and become activated , 
also secreting and assisting with the bile duct work (24).

In the 30 days’ group, ductopenia was shown in the 
portal areas as well as fibrosis was induced by the hepatic 
inflammation and lead to liver injury may have caused it 
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(25), in addition, the cholangiocytes will start apoptosis at 
some point and that will lead to this effect (26).

Inflammatory cells infiltration was noticed in 
both treated groups near portal areas and sometimes 
seen with or without necrosis it was demonstrated that 
hypersensitivity reaction to the drug may have caused an 
inflammation that lead to the infiltration (27) .

Multiple Granulomas of various sizes were seen 
in liver tissue in both treated groups. The formation of 
granulomas is linked to the inflammation in the portal 
areas, and as a result of immune reaction to the toxicity 
of the drug (28). Also believed formation of granulomas 
is due to the failure of the cellular immune response to 
eliminate the foreign substance (29). Granulomas can 
be found anywhere in the tissue and it is connected to 
hepatitis (30). 

Conclusion

Antiepileptic drug Carbamazepine (CBZ) can 
cause hepatic injuries, the histological findings showed 
that (CBZ) causes histological alterations in liver 
components after short and long period of administration, 
such injuries include bile duct proliferation, biliary 
hypertrophy, ductopenia, inflammatory cells infiltration 
and granulomas.
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