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Abstract

The protective effects of Garcinia kola against a dose of Carbon-Tetrachloride (CCly)-
induced liver damage in experimental rats were investigated. The CCl4 induction
(administered intraperitoneally, 0.5m1/kg body weight in olive o0il-0.5ml/kg body weight) led
to significant increases in the levels of serum aspartate and alanine amino transferases,
alkaline phosphatase and lipid peroxides in CCly intoxicated rats. Pretreatment with varied
concentrations of Garcinia kola diets (1%, 5% and 10%) and vitamin E (9%,) for 21 days
prior to CCl4 administration resulted in significant decreases in Liver marker enzymes and
lipid peroxides. These findings suggest that Garcinia kola seed may be acting as a
natural antioxidant that prevents hepatic oxidative stress induced by CCly
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INTRODUCTION

The demand for therapeutic drugs from natural
products is on the increase in recent  times.
This is traceable to the realization that plant
products contain active constituents that are
capable of curing majority of man’s diseases.
Indeed, drugs of natural origin are the only
widely used hepatoprotectives'.

Garcinia kola belongs to the Family Clusiaceae
guttiferae and contains a complex mixture of
biflavonoids, prenylated benzophenones and
xanthones®. The plant has shown anti-
inflammatory, antimicrobial, pharmacological
and antiviral properties. It has been confirmed
that seeds of Garcinia kola contain energy-
yielding nutrients  (proteins,  lipids,
carbohydrates) and minute quantities of
Kolaviron (consisting of biflavonoids GB-1,
GB-2 and Kolaflavone)®. The seeds of
Garcinia kola have been employed in many
herbal  preparations in Nigeria for the
treatment of ailments ranging from laryngitis,
bronchitis to liver disorders”.

Trichloromethyl radicals are generated from
CCly, in vivo, which stimulate a sequence of
biochemical reactions that lead to the
initiation of lipid membrane peroxidation’.
The ethanol inducible isoform of the Pysg
cytochrome is believed to play an active role
in this process. Indeed, the process of CCl,-
induction of lipid peroxidation provides
useful information that could be explored in
examining antioxidant properties of natural
products. The aim of this study was to assess
the ability of Garcinia kola seeds to exhibit
antioxidant actions against CCl, - induced
liver damage in rats.

MATERIALS AND METHODS

The seeds of Garcinia kola (purchased from
Choba market in Rivers State, Nigeria) were
peeled, sliced and dried in the air for 5 days.
The dried, sliced feeds were ground into
flour with an electric blender (Model MX —
795N-National)®. Male albino rats of the Wistar
strain (140g-160g) were obtained from the
University of Port Harcourt animal house. They
were housed in Griffin and George modular
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cage system and left to acclimatize to
laboratory conditions for 7 days prior to
commencement of work. The animals were
fed with a commercial pelleted diet
(purchased from Top Feeds, Nigeria Ltd. Port
Harcourt, Nigeria) and water ad libitum.

Experimental procedure

The rats were divided into six groups with each
group comprising five animals. Rats in groups
1 and 2 received the pelleted diet and water,
while those in groups 3, 4 and 5 were fed with
diet formulated with the flour of Garcinia
kola and rat pellets as follows: group 3-1%
flour of G. cola; group 4-5% flour of G. cola;
group 5-10% flour of G. cola

Also, animals in group 6 received diet
compounded with vitamin E and rat pellets (9%
vitamin E). All the rats in the various groups
received their respective diets and water ad
libitum for 21 days. On the 22" day of the
experiment, CCl, (0.5ml/kg body weight in 0.5
olive oil) was administered intraperiteneally to
rats in groups 2, 3, 4, 5 and 6. The animals
were allowed to fast for 24 hours after which
they were anaesthetized in a chloroform
saturated chamber’. Blood samples were
obtained by cardiac puncture from each rat
by means of a 5ml hypodermic syringe and
needle. The blood samples were introduced
into clean, dry bottles without anticoagulants
for serum separation. The bottles and its
contents were centrifuged at 5000g for 10
minutes (model: MSE — Minor 35 centrifuge).
Serum was collected into a clean, dry sample
container. The serum levels of L-aspartate
aminotransferase (AST), L-alanine transferase
(ALT) and alkaline phosphatase (ALP) were
measured spectrophotometrically as described
by Verly®. The liver was excised, washed in
ice-cold saline, and homogenized at 0.1 M
Tris-HC1 buffer  (pH 7.4; 4°C) in a
homogenizer at 600 rpm for 4 minutes using
mortar and pestle’. The liver homogenate was
employed in assaying the activities of the
lipid peroxides as described by Hunter et.
al’® and  modified by Gutteridge and
Wilkins''. The mean values of the various
groups were compared using analysis of
variance (ANOVA) and the level of significance
was set at p <0.05.



RESULTS CCl, administration on liver enzymes and

The effects of pretreatment with seeds of lipid peroxides in rats is shown in figures 1
Garcinia kola and vitamin E, 21 days prior to and 2.
300
2507 -
b A ]
1By o TS
200— }. iz -
= e d AST
& T 3 d T
2 150 3 WT — [ ]ALT
g a ] d e
3 a ] e o
> ] % ] € a a 5] ALP
100— % 24
2]
2]
]
50 — 2]
2 \ 22 24 i e
<o \ 22 |24 e e
<o \ 22 |24 e e
<o \ 22 |24 e e
0 <o ko \ 22 |24 e e
Group 1 ! Group 2 ! Group 3 ! Group 4 ! Group 5 ! Group 6 !

Fig. 1: Effects of varied levels of Garcinia kola and Vitamin E on liver enzymes of rats
administered CCl, (mean £ STD; n=5 in each group). *Values of enzymes with different letters
(a, b, c, d, e) in the respective groups are significantly different at P<0.05
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Fig. 2: Activities of lipid peroxides in rats pretreated with Garcinia kola seed and Vitamin E prior to
CCl, administration.
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Group 2 rats that received a single dose of
CCl1, showed marked elevation in the levels
of liver enzymes when compared with those
of the group 1 (control) rats. The pretreated
groups 3, 4, 5 and 6 rats showed remarkable
decline in the levels of AST, ALT and ALP
when compared with group 2 rats that received
CCl1, alone.

In the liver tissue, increased levels of lipid
peroxides were recorded in the group 2 rats
(figure 2). The activities of the peroxides
decreased with increase in the amount of the
seeds of Garcinia kola in the feed formula. This
is evidenced in the values obtained in rats in
groups 3, 4, and 5. Similarly, rats in group 6
recorded malondialdehyde values close to
those of group 5 and 1 (control) rats.

DISCUSSION

As elicited by the elevation in the levels of
liver marker enzymes (AST, ALT, ALP),
CCl, administration resulted in a significant
hepatic = damage. Obviously, the elevated
levels of these biochemical parameters are a
direct reflection of alterations in the hepatic
structural integrity. The results of the enzymes
obtained in this study corroborates those of Obi,
et. al’ and Reinke, et. al’ who reported
elevated levels in the serum content of hepatic
enzymes in rats administered with CCly. In
particular, the elevation of ALT is indicative of
liver damage'> *. These enzymes are located in
the cell cytoplasm and are emptied into the
circulation once the cellular membrane is
damaged ' . There is a growing consensus
among workers that CCl, induced liver
damage occur by the production of a
trichloromethyl radical from CC1, when it is
reductively dechlorinated. The trichloromethyl
radical production abstracts a hydrogen atom
from fatty acid to form a lipid radical that
reacts with molecular oxygen. The product of
such reaction is the initiation of lipid
peroxidation'® "7,

Since the above mechanism is suggestive of
the process of oxidative stress, it is true,
therefore, that any natural product with
antioxidant property will prevent or reverse
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lipid peroxidation; including cell membrane
damage. The report of Iwu®that implicated
seeds of Garcinia kola in folk medicine and
herbal preparations for treatment of liver
disorders, informed the screening of its
natural  antioxidant properties. We  also
reasoned that a comparison of the results
obtained with those of vitamin E (rated as one
of the most powerful antioxidants) would
positively  influence our position on its
antioxidant status.

The findings in this study shows that
pretreatment of rats 21 days prior to CCly
administration caused a marked decrease in
the levels of hepatospecific serum enzymes.
This suggests that seeds of Garcinia kola may
be protective against CCly- induced liver
damage in rats. This was ascertained by a
comparative analysis of the results obtained
in rats pretreated with Garcinia kola and
vitamin E.

Malodialdehyde (MDA) is a product of lipid
peroxidation’. An increase in the liver MDA
levels is an indication of elevated level of lipid
peroxidation'’. Extensive lipid peroxidation
leads to disorganization of membrane by
peroxidation of unsaturated fatty acids which
also alters the ratio of poly-unsaturated to
other fatty acids. This would lead to a decrease
in the membrane fluidity and the death of cell’.

Conclusion

The marked decrease in the levels of lipid
peroxides recorded in rats pretreated with
Garcinia kola seeds suggests that the seed
may  possess the natural  antioxidants
necessary for protection against free radical
damage induced by CCl,in rat liver.
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