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INTRODUCTION

Drugs, when given at higher doses or for
longer duration, can generate free radicals,
which can induce oxidative stress. Hence,
the drugs are responsible for many side
effects due to their oxidative potential.

For example, it has been reported that 50
% of liver failure cases in the world occur
due to drug-induced hepatotoxicity.! It is
estimated that more than 1000 drugs are
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responsible for acute liver failure.”

Previous research has revealed that
hepatotoxicity is induced by various drugs
due to oxidative stress induction.’

The radicals, generated by the drugs, can
attack the lipids of the cell membranes.*
When polyunsaturated fatty acids are
degraded, certain secondary metabolites
are formed, such as malondialdehyde.’ The
raised serum levels of malondialdehyde
are indicative of oxidative stress
induction.® Chloroquine is also one of the
drugs which has the potential to induce
oxidative stress if a dose higher than the
therapeutic dose is taken.” Chloroquine, if
given at a dose higher than the therapeutic
dose, can induce hepatotoxicity due to the
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induction of oxidative stress.® The
enzymatic and non-enzymatic
antioxidants, in the body, prevent
oxidative stress.” These antioxidants can
scavenge free radicals. Excess formation
of free radicals leads to excessive
utilisation of antioxidants.!® As a result, in
oxidative stress, the serum levels of
antioxidants are markedly reduced.!!
Researchers have been going around the
world to find different herbs and plants
which have antioxidant potential.'> Mint
(mentha) is one such plant, which is being
studied for its antioxidant potential.'® It
has been found that mint is a rich source of
antioxidants.'* Flavonoids and
polyphenols are present in abundance in
the mint. These antioxidants activate and
make new antioxidant enzymes in the
body. These antioxidants also scavenge
free radicals. 25 different species of mint
have been discovered in the world. In
Pakistan, mentha arvensis is one of the
most widely used species.

The aim of this study is to access
antioxidant role of mentha (mint) against
chloroquine-induced oxidative stress in
male albino mice.

MATERIAL AND METHODS

Ninety male albino mice were included in
this randomized controlled study. The
mice were bought from the University of
Veterinary and Animal Sciences, Lahore.
Mice were selected by non-probability
consecutive sampling method. Mice were
then divided into three groups randomly,
with each group containing 30 mice.
Group A was labelled as a control group.
Group B was the experimental group, in
which each mouse was given chloroquine
orally, at the dose of 970 mg/kg of body
weight on the 9" day of the experiment.
Group C was also an experimental group
in which ethanolic extract of the mint was
given from day 1 of the experiment to day
8 of the experiment. Then, chloroquine at
the dose of 970 mg/kg of body weight was
given on day 9. The ethanolic extract of
mint was continued to be given to the mice
of that group from day 10 to day 16 of the
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experiment. Blood samples of the mice
were obtained on the 17" day of the
experiment by intracardiac sampling
technique. Data was analysed by SPSS
version 20.

RESULTS

When results were compared by one way
ANOVA test among groups A, B and C, it
was seen that highly significant differences
in the serum values of malondialdehyde
and glutathione peroxidase existed among
the three groups (Tablel).

Table 1. Comparison of serum
malondialdehyde and glutathione
peroxidase, among groups A, B and C, by
one way ANOVA.

Group Gr](;up Group | p-
Parameters A (n= C valu
(n=30) 30) (n=30) e
Serum
malondialdeh | 0.12+.0 | 0.22+. | 0.18+. | 0.00
yde (ng/ml) 37 12 05
Serum
glutathione 1.03+£.0 | 0.79+. | 0.94+. | 0.00
peroxidase 13 12 17
(mg/dl)

Volume 05

Values are presented as mean = SD

*p< 0.00 highly significant.

Highly significantly raised serum levels of
malondialdehyde were observed in mice of
group B, in which a single oral dose of
chloroquine was given. While highly
significant decline in the serum levels of
glutathione peroxidase was observed in the
same mice. (Table 2) A highly significant
decrease in serum malondialdehyde was
observed in mice of group C, in which
ethanolic extract of mint was given.
Highly significantly raised serum levels of
glutathione peroxidase were observed in
group C mice. (Table 2)
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Table 2: Comparison of serum
malondialdehyde and glutathione
peroxidase by post hoc Tukey test among
the groups A, B and C.

Group Serum Serum

comparisons | malondialdehyde | glutathione
(ng/ml) peroxidase

(ng/dl)

Group B | 0.00 0.00

versus Group

A

Group Versus | 0.00 0.00

Group B

Values are presented as mean = SD

DISCUSSION

The comparison of the results of serum
malondialdehyde and glutathione
peroxidase between group A and group B
revealed a highly significant increase in
the level of serum malondialdehyde, while
a highly significant decrease in the level of
serum glutathione peroxidase in group B
as compared to that in group A. The highly
significant elevated levels of serum
malondialdehyde are indicative of lipid
peroxidation because malondialdehyde is a
secondary metabolite which is produced
during the lipid peroxidation process. This
shows that oxidative stress had been
induced by chloroquine.

The serum levels of glutathione peroxidase
were declined as a result of their excessive
utilisation in scavenging the free radicals,
which were produced in the lipid
peroxidation process. These findings are
consistent with those other studies.!> For
induction of hepatotoxicity in female
Wister rats, they used chloroquine. The
chloroquine was given at the dose of 970
mg/kg of body  weight orally.
Hydroperoxides and thiobarbituric acid
reactive substances were found to be raised
significantly. Their significance showed
that a lipid peroxidation process had
occurred. The other finding of their study
was the decline in serum glutathione
peroxidase level, which occurred due to
the excessive utilisation of glutathione
peroxidase in scavenging free radicals.
Hence, it was proved that chloroquine, at
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the dose of 970 mg/kg, had induced
oxidative stress in male albino mice.
Previous research has indicated that the
ethanolic extract of mint contained an
excessive amount of different antioxidants
such as phenolic acids and flavonoids.
Hence, in the current study, ethanolic
extract of mint was used to see the
antioxidant effect of mint.

The comparison of serum
malondialdehyde and serum glutathione
peroxidase between group C and group B
revealed a highly significant decrease in
malondialdehyde and a highly significant
increase of glutathione peroxidase in group
C mice as compared to those in group B
mice. Reduced serum levels of
malondialdehyde, a secondary metabolite
of the lipid peroxidation process, showed a
decline in the lipid peroxidation process by
the ethanolic extract of mint. On the other
hand, the raised serum glutathione
peroxidase level showed that the ethanolic
extract of mint had antioxidant potential.
Hence, these findings indicate that mint
(mentha) possessed antioxidant effects.
Research work done showed that mentha
arvensis possessed an antioxidant role.
Their study revealed that the phenolic
acids, which were antioxidants in nature,
had hydroxyl groups which were capable
of scavenging free radicals.!®'® The
antioxidants also could convert Fe** into
Fe'?, hence inhibiting the non-enzymatic
lipid peroxidation process.

Similar findings were obtained by Wani et
al, (2018).!° Their results also showed that
the ethanolic extract of mentha arvensis
possessed the highest concentration of
flavonoids and phenolic acids. These
antioxidants could lose electrons due to
which they were able to stop free radical
chain reactions. The phenolic acids
inhibited the conversion of Fe** into Fe*2.
Hence, these ended the non-enzymatic
lipid peroxidation process.

Polyphenols are antioxidants, which are
found in mentha arvensis in abundance.
Their antioxidant actions include iron
chelation and inhibition of xanthine
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oxidase and NADPH oxidase, enzymes
which generate reactive oxygen species.
These inhibit lipoxygenase and
cyclooxygenase and increase the formation
of antioxidant enzymes.

CONCLUSION

Chloroquine, given at a dose higher than
the therapeutic dose, induce oxidative
stress. Mint possesses antioxidant potential
against chloroquine induced oxidative
stress.
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