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ABSTRACT

Drug induced liver injury has been regarded as the main cause of acute liver injury in many countries.
Objectives: To evaluate the protective action of selenium against hepatotoxicity caused by methotrexate in mice.

Study Design: Randomized, single blinded study.

Methodology: Present study was done on 18 mice (n = 18) after taking approval from Ethical Review Committee.
Administration of methotrexate induced hepatotoxicity. Selenium was administered along with methotrexate in
order to evaluate the protective effects. The extent of hepatotoxicity and protective effects were analyzed by
measuring levels of serum liver enzymes and histological examination of liver samples.

Statistical analysis: One way ANOVA test was applied for comparison of biochemical markers between groups.
Chi Square test was also applied for histopathological results.

Results: In present study, results showed that significant hepatotoxicity was observed (p < 0.05) with elevated
levels of serum liver enzymes with methotrexate. Selenium was found to significantly reduce the hepatotoxicity (p
< 0.05). Histological examination revealed steatosis, which was found to be markedly decreased after treatment
with selenium along with methotrexate. Conclusion: We concluded that selenium helped to protect against

hepatotoxicity induced by methotrexate in mice.
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INTRODUCTION

Drug induced liver injury has been regarded as the main
cause of acute liver injury in many countries'?. It is
generally classified into two main types i.e. intrinsic and
idiosyncratic>3. Commonly, intrinsic hepatic injury occurs
among most individuals due to exposure to some drugs
that usually occurs in short interval of time while other type
happens in lesser number of exposed individuals with
onset of days to weeks®. Most drug induced liver injuries
depict de-arranged liver function tests ( raised serum
transaminase enzymes)*.

Methotrexate is an antimetabolite that antagonizes
the action of folic acid, making the cells unable to divide®.
Therefore, it has been employed as a chemotherapeutic
agent. Adverse effects of methotrexate include nausea,
headache, fatigue, and hair loss®. However, excessive
administration has been found to result in injury to bone
marrow, lungs and liver with hepatotoxicity ranging from
mild steatosis to severe fibrosis and necrosis’.

Selenium is an essential component of glutathione
peroxidase and plays an important role in inhibition of free
oxygen radicals and hence acts as an antioxidant®.
Selenium increases the activity of glutathione peroxidase,
thus preventing damage caused by free oxygen radicals®.
Selenium deficiency has been found to be associated with
various diseases!®. Supplementation with selenium has
been found to protect against various immunological and
neurodegenerative diseases!!. A study conducted on
cadmium exposed mice revealed that selenium
supplementation has been found to reduce apoptosis

protein factors in the liver and thus offering protection
against hepatotoxicity’®>. Selenium, also through its
antioxidant potential has been found to regenerate liver
cells, thus reducing hepatotoxicity!®>. Other than
hepatoprotective effects, selenium has also been found to
be beneficial against neurodegenerative diseases through
its antioxidant and antiapoptotic properties??.

Objectives: To evaluate the protective action of selenium
against hepatotoxicity caused by methotrexate in mice.

METHODOLOGY

Present study was done on 18 mice (n = 18) after taking
approval from Ethical Review Committee. Administration of
methotrexate induced hepatotoxicity. Selenium was
administered along with methotrexate in order to evaluate
the protective effects.

Group-A (control group): It was given intraperitoneal
injection of 0.2 ml normal saline.

Group-B: It was given intraperitoneal injection of 20 mg/ kg
methotrexate (MTX) and was labelled as MTX group?*2.
Group-C: It was given Selenium 0.1 mg/kg oral for 7 days
with 20 mg/ kg methotrexate at day 4 and was labelled as
MTX + Selenium group*®.

After 24 hours of treatment of each group blood
samples were taken in order to determine serum Alanine
Aminotransferase (ALT), Aspartate Aminotransferase
(AST) and Alkaline Phosphatase (ALP) levels in U/ L. Liver
samples were also obtained for histopathological
examination.
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Statistical Analysis: Data was analyzed by using SPSS
software v23. One way ANOVA test was applied for
comparison of biochemical markers between groups. Chi
Square test was also applied for histopathological results
with p < 0.05 as significant.

RESULTS

In group B that is MTX group, significant hepatotoxicity was
observed (p < 0.05) with elevated levels of serum liver
enzymes with methotrexate (Table-1).

Table 1: Serum AST, ALT, ALP levels among Different Groups

Parameters ALT (U/L) [ AST (UL) | ALP (ULL)
%ggﬁcﬁ) Shasr 5783 | oap7x49
mpoumo | SeTE | im0T | g
| aoan | 95T | 16350341

3p < 0.05 versus control group, °p < 0.05 versus MTX group.

In group B, liver histopathological examination
revealed steatosis (Figure-1).

F|gure 1 H|stology of liver showing steat05|s in Group-B

However, steatosis was found to be markedly
decreased in group-C animals who were treated with
selenium along with methotrexate (Figure -2 & Figure — 3).
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Figure 3 H|stology of liver showmg reparative changes in Group C

DISCUSSION

Liver is the chief organ that is involved in metabolism of a
large number of drugs'®. Drug induced liver injury has
always been the major challenge faced by health care
professional'®. The mechanism usually involves a toxic
metabolite which may be a chemical or free radical which
either evokes an immune response or directly affects the
cell*>16,

Many drugs have been found to be the cause of
hepatotoxicity. A single injection of methotrexate has been
found to result in elevated levels of serum transaminases
and abnormalities in liver histology!’. Although the precise
mechanism of methotrexate induced liver injury is unclear,
however different mechanisms have been reported.
Several studies have reported oxidative stress to be the
possible cause of methotrexate induced liver injury,
resulting in production of free oxygen radicals such as
superoxide anions, hydrogen peroxide radicals, promoting
lipid peroxidation of membranes!’°. At low doses,
methotrexate has the potential to induce T-cell apoptosis,
proliferation of cells and production of inflammatory
cytokines!®. Since methotrexate causes reduction in folic
acid, decrease in folic acid stores in liver may be
responsible for hepatotoxicity but it has not been
experimentally confirmed. However, supplementation with
folic acid has been found to result in reduction in
transaminase levels®.

In our study, administration of methotrexate resulted
in elevation in serum ALT, AST and ALP levels. This is in
line with the studies conducted by Samdanci et al, Al-
Rashidyet al and Santhakumar et al?%?2, Histopathological
analysis revealed steatosis which is also in line with these
studies.

After administration of selenium along with
methotrexate, serum transaminase levels were reduced
and reparative changes were seen in liver parenchymal
tissues on histological examinations which indicated
protective effects on liver. These results were in line with
the experimental studies conducted by Hadi et al and
Gadallah et al®?%. Selenium helps to prevent lipid
peroxidation of membranes by enhancing the activity of
glutathione peroxidase enzyme and hence maintains the
integrity of tissues®. Therefore, after hepatotoxicity, this
antioxidant action of selenium dependent glutathione
peroxidase helps in regeneration of liver cells?*. Selenium
also has anti-inflammatory effects on the liver as it is found
to reduce proinflammatory cytokines of the liver as well as
serum C-reactive protein®.

Limitations: Our study had limitations like financial
constraints, lack of resources and small sample size.

CONCLUSION
We concluded that selenium helped to protect against
hepatotoxicity induced by methotrexate in mice.
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