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ABSTRACT

Introduction: The study was aimed at evaluating the hepatoprotective effect of Moringa oleifera
leaf extract against liver damage induced by carbon tetrachloride (CCl,).

Methods: 25 Wistar rats were used. They were administered orally with CCl, in a ratio of 1:1 at a
dose of 1500mg/kg and allowed for five days before treated with Moringa oleifera leaf extract at
concentrations of 50mg/kg, 100mg/kg, and 150mg/kg daily for one week. Alanine aminotransferase
(ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), gamma glutamyl
transferase (GGT), and total protein (TP) in the blood cells were determined. The study lasted for
18 days. The liver enzyme, ALT, and TP were increased after injection with CCl,.

Results: Treatment with Moringa oleifera leave at various dose reveals a significant reduction
(p<0.05). AST was increased after treatment with CCl,;. Treatment with Moringa oleifera leaf
reveals a dose-dependent significant reduction (p< 0.05). No significant reduction occurred for ALP
in comparison to only CCl, -treated group, but in comparison with the normal control.

Conclusions: The result of this study showed that aqueous Moringa oleifera leaf extract may have
hepatoprotective action against CCl,;-induced liver damage in rats.
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1. INTRODUCTION

“Liver is one of the largest organs found in
human body and the chief site for intense
metabolism and excretion” [1]. “Liver damage is
associated with cellular necrosis, increase in
tissue lipids peroxidation and depletion of
reduced glutathione levels. In addition, serum
levels of many biochemical markers like
transaminases, alkaline phosphatase, bilirubin,
triglyceride and cholesterol are elevated in liver
diseases and such diseases cause serious
challenge to international public health” [1].
“Unfortunately, conventional or synthetic drugs
used in the treatment of liver disease is
inadequate and sometimes can have serious
side effects” [2]. “Moreover, there are still no
specific treatment in modern medicine that give
protection to the liver against damage or help to
regenerate hepatic cells” [3,4].

“The use of medicinal plants to cure various
forms of liver diseases and dysfunctions is
becoming increasingly popular and has received
wide acceptance” [5]. However, a large number
of medicinal plants like Moringa (Moringa
oleifera) have been found to offer some
hepatoprotection [1,5,6,7,8]. “The use of herbal
products for medicinal benefits has played an
important role in nearly every -culture on
earth. Herbal medicine was practiced by ancient
people of Africa, Asia, Europe and the America”

[9].

“Over 50% of all modern clinical drugs are of
natural product origin and natural products play
important  roles in drug development
programs of the pharmaceutical industry. The
consumption of variety of local herbs and
vegetable by man is believed to contribute
significantly to the improvement of human health,
in terms of prevention, and/or cure of
disease because plants have long served as a
useful and rational source of therapeutic agents”
[10].

The liver plays numerous functions and carries
out important activities. However, the liver is
exposed to a humber of insults and is one of the
body’s organ most subjected to injury (diseases).
Liver disease is a global problem. Conventional
drugs used in the treatment of liver diseases are
sometimes inadequate and can have serious
adverse effect on human. This study evaluated
the effect of Moringa leaf extract on carbon
tetrachloride (CCly)-induced liver damage of
albino rats.
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2. MATERIALS AND METHODS

2.1 Preparation of Aqueous
oleifera Leaf Extract

Moringa

Seeds of Moringa oleifera were air dried for one
week and then grounded into fine powder using
mortar and pestle. 10g of the grounded powder
was weighed and soaked in 100ml of distilled
water. The extract was separated using sterile
muslin cloth and filtered through sterile whatman
filter paper (No. 02).

Carbon Tetrachloride Administration: 20 ml of
CCl,; was diluted in 20ml of vegetable oil in 1:1
ratio and was used to induce liver damage in the
test animals [11].

2.2 Preparation of the Animals

A total of twenty-five Wistar rats, weighing 140-
160 g were obtained from the Animal House of
the Department of Pharmacology, University of
Port Harcourt. They were housed in stainless
steel cages (5 rats per cage) and kept in a well-
ventilated room. The rats were fed with standard
diet (Livestock Feeds Nig. Ltd. Ikeja, Nigeria) and
water ad libitum. The standard guidelines for the
use of experimental animals were adhered to.

2.3 Plant Extract Administration

The rats were divided into five experimental
groups at the end of one week following grouping
and acclimatization; 50 mg/kg, 100 mg/kg, and
150 mg/kg of the aqueous Moringa oleifera
extract was orally administered to the rats in
groups 3, 4 and 5. The CCl, was administered at
a dose of 0.5ml/kg body weight orally to the rats
in groups 3, 4 and 5. About 5ml of the extract
was measured out and then 50 ml of distilled
water was added to obtain an extract
concentration of 50 mg/kg. The procedure was
serially repeated to obtain a 100 mg/kg and 150
mg/kg extract concentration required for
treatment.

Five days after the extract administration, each
rat was withdrawn from the cage, and placed in a
desiccators containing cotton wool soaked in
chloroform to anaesthetize it. They were
sacrificed and fresh blood drawn by cardiac
puncture and placed in anticoagulant sample
bottles (lithium heparin). The collected blood was
centrifuged at 4000rmp for 10 minutes and
serum was collected into sample containers and
used for the assay of hepatic enzyme activities of



Omeodu et al.; IJBCRR, 31(4): 17-23, 2022; Article no.lJBCRR.84905

Alanine aminotransferase (ALT), aspartate
aminotransferase (AST), alkaline phosphatese
(ALP), gamma glutamyl transferase (GGT) and
total protein (TP). For histopathology, fresh liver
samples were immediately placed in 100%
formaldehyde solution and assayed.

2.4 Enzyme Assays

The determination of aspartate aminotransferase
(AST) in the serum samples were performed by
the method of Reitman & Frankel (1957) at 37°C
using the Randox kit by measuring the amount of
oxaloacetate hydrazone formed in the presence
of L-aspartate, oc-Oxoglutarate and 2, 4-
dinitrophenlyl hydrazine reported by [12]. For
Alanine aminotransferase (ALT), L-alanine
replaced L-aspartate. The determination of
activity used the Diagnosticum Rt. Kit by
monitoring the amount of inorganic phosphate
released from p-nitrophenyl phosphate following
the procedure of Haussament [13] and was
assayed according to such procedure (method).

Gamma glutamyl transferase (GGT) and total
protein (TP) was assayed according to the
method of colorimetry.

2.5 Statistical Analysis
All data were expressed as mean + SEM and

statistically analyzed with the analysis of
variance (ANOVA) at 95% confidence level using

IBM SPSS statistics software latest
version. p<0.05 was considered statistically
significant.

3. RESULTS

The results obtained for the serum enzyme levels
of AST, ALT, ALP, GGT and TP are shown in
Figs. 1-5. Liver function was assessed. Result of
biochemical estimations was reported as shown
below, where the determination of the effect of
CCl,; and Moringa oleifera extract on ALT, AST,
ALP, GGT, and TP are seen in the figures
below.

Normal control

Fig. 1. Showing the normal (control) group
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Fig. 2. Showing the effect of extract of Moringa oleifera leaf on the serum CCl, level of Wistar
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Fig. 3. Showing the effect of extract of 50mg/kg Moringa oleifera leaf on the serum level of

Wistar rat
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100 mg/kg Moringa oleifera leaf extract

ALT AST ALP GG w

Fig. 4. Showing the effect of extract of 100 mg/kg Moringa oleifera leaf on the serum level of
Wistar rat
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Fig. 5. Showing the effect of extract of 15 Omg/kg Moringa oleifera leaf on the serum level of
Wistar rat
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Plate 1. Picture showing normal liver architecture (Control)

CONTROL

Plate 2. Picture showing the liver architecture of rat treated with CC1,. Liver necrosis with
vacuolated cytoplasm seen

4. DISCUSSION

CCl,; is one of the most commonly used
hepatotoxins in  experimental studies to
investigate the liver injury that is associated with
oxidative stress and free radicals. This is
because the metabolism of CCl,; begins with the
formation of trichloromethyl free radical (CCly)
which was formed by the action of the mixed
function of the cytochrome P450 oxygenase
system. This free radical reacts very rapidly with
oxygen to yield a highly reactive trichloromethyl
peroxy radical (CCl;00). Both radicals are
capable of binding to proteins or lipids, thus
initiating tissue lipids peroxidation, inflammation,
hepato-toxification and malonyldialdehyde (MDA)
accumulation.

The result of the effect of agueous extract of
Moringa oleifera leaves on CCls-induced liver
damage on albino rats reveals a significant
reduction (p<0.05) in the ALT level in rats treated
with various concentration of Moringa leaves: A
dose dependent significant reduction (p <0.05) in
the AST level occurred at 100 mg/kg
concentration (17.3 + 1.20u/L) compared to the
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CCl, group (30.0 £ 3.00u/L) and no significant
difference occurred at 50mg/kg (22.0 + 1.52u/L)
and 150 mg/kg (21.3 + 3.38u/L) when compared
to CCl, treated group and normal control. ALP
showed no significant reduction (p<0.05) in
comparison to the CCl, group though in
comparison with the normal control, there was a
significant change in comparison to CCl,—treated
group. GGT showed no significant difference
(p=<0.05) when compared to the normal control
and CCl, treated group. For TP, significant
changes (p<0.05) occurred in comparison to the
CCl, treated group.

5. CONCLUSION

The study revealed that Moringa oleifera leaves
can be of great value in the management of liver
disease, at least that caused by CCl, damage in
Wistar rats.

6. RECOMMENDATION

From the findings of this study, further study to
better support or corroborate our findings is
recommended. More so, Moringa oleifera leaf
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supplements should be encouraged among
individuals with different liver related diseases as
it possesses therapeutic potentials against liver
diseases.
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