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Abstract
Objective: The effect of vitamins against chloroquine induced hepatoxicity was studied in wistar rats. Analysis of serum AST,
ALT and ALP activities with those of total protein and albumin were carried out.
Method: Single oral administration of chloroquine (970mg/kg body weight) caused significant increase in AST, ALT and ALP
while protein and albumin concentration were reduced. However, simultaneous treatment of chloroquine with 200mg/kg body
weight and 4.3 mg/kg of vitamin C and E respectively were administered for 14days.
Results: The levels serum AST, ALT and ALP were significantly decreased following the treatment with vitamin C and E.
Conclusion: These observations suggest that administration of high dose of chloroquine can cause increase in serum
hepatocellular enzymes activities, which is suggestive of liver necrosis which can be ameliorated to varying degrees by
vitamins C and E. Hence, fruits rich in vitamin C and E are highly recommended in liver disorders.
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Introduction
Chloroquine (CQ) is a member of an important

series of chemically related anti-malarial agents
and quinolone derivatives (Fig.1). It is a synthetic
drug used in the treatment of malaria. Being a 4-
aminoquinoline, it is a rapidly acting blood
schizontocide with some gametocytocidal activity
(Ekanem et al., 1990).

Chloroquine is very cheap and until recently
was very effective which made it the anti-malarial
drug of choice for many years in most parts of the
world. In malaria endemic regions like south
eastern part of Nigeria, where Plasmodium
falciparum is sensitive to chloroquine, the drug is
still useful for the treatment and prophylaxis of the
infection, in spite of increasing prevalence of
resistance of the parasite to the drug (Sowunmi et

Fig.1. (a) Primary structure of Chloroquine, (b) Secondary structure of Chloroquine
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al., 2000). Chloroquine is a synthetic quinoline
drug commonly used for the treatment of malaria
(Pari and Amali, 2005). Augustijus and Verbeke
(1993) reported that chloroquine is used for the
treatment of a wide range of disease including
inflammation and intestinal amobiasis. Chloroquine
treatment is often accompanied by serious side
effect such as headache and visual disturbances.

Chloroquine has been reported to cause hepatic
damage (Pari and murugavel, 2004; Dass and Shah,
2000). The reactive oxygen species have been
implicated in much disease including
hepatotoxicity (Ali et al. 2001). Experimental,
clinical and epidemiological studies have provided
evidence in support of the role of ROS in the
etiology of hepatotoxicity by anti malaria drugs
(Nnodim et al., 2010). When produced in excess,
ROS cause tissue injury. All aerobic organisms
including human have anti oxidative damage.
However, the natural antioxidants defense
mechanisms can be inadequate and therefore
dietary intake of antioxidant component is essential
and recommended (Iniaghe et al., 2008).

Many minor components of food, such as
mineral and antioxidant vitamins have been linked
to alteration in biological processes which may
reduce risk of chronic diseases in humans (Owu et
al., 2006). For instance, vitamin C and E have been
reported to improve glucose disposal in healthy
subjects and in diabetic patients (Paolisso et al.,
1994). Since vitamins C and E have been described
to be beneficial, the present study investigates the
protective role of vitamin C and E in chloroquine
induced hepatotoxicity as there have been
relatively few studies on this model.

Materials and methods
Drugs used

Chloroquine (Emzor) vitamin C (Emzor) and
vitamin E (Ephynal) were purchased from a
registered pharmacy shop in Owerri, Imo State of
Nigeria. The tablets were dissolved in distilled
water according to the required concentrations for
administration to the wistar rats on the basis of
their body weight.

Experimental Animals
The wistar albino rats weighing between 150-

230g, ages 8-10 weeks were used in the study.
These animals were obtained from the animal
house of College of Medicine and Health Sciences,
Imo State University, Owerri Nigeria. They were
kept under standard laboratory conditions, fed with
commercial growers mash, product of Tops Feeds
Ltd, Sapele, Nigeria. Water and feed were provided
ad libitum. The animals were left for two weeks to
acclimatize and then divided into groups for
experimentation.

Experimental Design
The animals were randomly assigned to four

experimental groups (n = 6 x 4group). The first
group of animals which served as control was
given distilled water. Group II, III and 1V were
given chloroquine (970mg/kilogram body weights),
chloroquine and vitamin C (200mg/body weight),
chloroquine and vitamin E (4.3mg/body weight)
respectively for 14 days. In all groups the drug was
administered through oral route using a feeding
tube attached to a 5ml syringe. All animals were
allowed free access to food and water throughout
the experiment.

Blood Collection
Twenty four hours after the last doses were

administered; the animals were anaesthetized with
chloroform vapour, quickly brought out of the jar
and sacrificed. Whole blood was collected by
cardiac puncture from each animal into clean dry
test tubes. The blood were allowed to stand for
about 15 minutes to clot and further spun in a
Westerfuge centrifuge (model 1384) at 10,000g for
5 minutes. Serum was separated from the clot with
Pasteur pipette into sterile sample tubes for the
measurement of the biochemical parameters.

Biochemical Analysis
Serum AST and ALT were assayed by the

method of Reitman and Frankel (1957). ALP was
determined by the method of king and king (King
and King, 1954). Also, serum protein and albumin
were determined by the method of Biuret (Tietz,
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1995) and Bromocresol Green method (Grant,
1987) respectively.

Statistical analysis
The results were expressed as mean ± standard

deviation. The statistical evaluation of data was
performed by using one-way anova (Analysis of
variance) followed by Duncan’s multiple range
tests (Duncan, 1957).

Results and Discussions
Hepatocellular enzymes activities, a total protein

and albumin level in rats given chloroquine with or
without vitamin C and E has shown in Table 1.
Chloroquine induced hepatotoxicity like many
other disease conditions is believed to be linked
with the generation of reactive oxygen species (Ita
et al., 2007). Valko et al. (2007) reported that
antioxidants play prominent roles in prevention of
ROS generation. These antioxidants are readily
available in vegetables.

The commonest enzymes regarded as indicators
of liver damages are AST, ALT and ALP. The
damage to the hepatocelluar cells results in increase
in their enzymes activities. In this study,
chloroquine administration in the dose of
970mg/kg body weight of rats results in increase
serum AST, ALT and ALP activities (Ekam and
Ebong, 2007). The increase are roughly
proportional to the extent of liver enzymes in
serum following anti malaria administration has
been earlier reported (Nwanjo et al., 2007; Nwanjo
and Oze, 2009). The liver cell damage may be
associated with the generation of free radicals by
chloroquine overdose which are also partly
responsible for their anti-malarial effects. Hence

the harmful effects were considered to be caused
by free radical produced during peroxide
formation. The level of hydroxyl and peroxide
radical induced by chloroquine treatment may be
responsible for the hepatic impairment in wistar
rats (Nnodim et al., 2010). The observed higher
increased in enzymes activities may be probably
due to a leakage of cytoplasmic enzyme into
circulation as a result of inflammation of the liver
cells. However, the simultaneous administration of
chloroquine, vitamin C and vitamin E significantly
reduced the effect of chloroquine by lowering AST,
ALT and ALP activities. As well as significantly
increasing total serum protein and albumin
concentration when compared with the control.
This result suggests that vitamin C and E offer
protection by preserving the structural integrity of
hepatocelluar membrane against chloroquine.

Conclusion
In conclusion the present investigation indicates

that vitamin C and E exerts significant protection
against chloroquine induced hepatotoxicity.
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