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ABSTRACT

Gnetum  africanum(Gnatacae) is a
ceremonial delicacy in many parts of
Eastern Nigeria and the leaves are either
eaten raw or are finely shredded and added
to soup.The effect of cyclophosphamide
(CP) administration on the liver biomarkers
of albino rats and the possible protective
role of G.africanum extract was studied.

Thirty rats were randomly divided into six
groups of five rats each. Groups I-V were
injected intraperitoneally with 70 mg/kg of
CP on the first day while group VI was not
injected with cyclophosphamide. Group |
received 10 mL/kg of distilled water orally.
Groups 11, 111 and IV received daily dose of
50, 100and 200 mg/kg of extract
respectively and group V received
levamisole (2.5 mg/kg) for 14 days. The
rats were sacrificed 24h after thelast dose
and blood samples collected through
cardiac puncture into non-heparinized
tubes, allowed to clot for 30 min and sera
obtained was used for determination
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ofaspartate amino transaminase (AST),
alanine amino transaminase (ALT) and
alkaline phosphatase (ALP).
Histopathology of rat liver was also carried
out. Treatment with G. africanum ethanol
extract produced significant (P<0.05)
decrease in the values of ALT and AST
while there were no significant changes
(P>0.05) in ALP in Cyclophosphamide
induced group. Histopathology
examination of liver sections of untreated
control group showed hypertrophied central
vein with moderate purulent exudates
accumulation while those treated with the
extracts ameliorated the hepatic damage
caused by CP.

The present work revealed that
G.africanum ethanol extract exerts liver
protective effect in albino rats exposed to
CP and may offer useful application as
supplemental agent in the management of
hepatic injuries arising from chemotherapy.
Keywords: G. africanum, hepatic injuries
Cyclophosphamide, Levamisole, Liver
biomarkers.
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Introduction:

Cyclophosphamide (CP) is a cytotoxic
alkylating agent used for the treatment of
neoplastic diseases such as solid tumors and
lymphomas as well as an
immunosuppressive  agent for organ
transplantation, multiple sclerosis, systemic
lupus erythematosus and other benign
tumors(Lawson et al.,2008). Its ability to
damage normal tissue as well as cancerous
tissues which normally results in multiple
organ toxicity has limited its clinical use
(Fraiser et al.,1991). One of the major side
effects of CP is hepatotoxicity as it is
metabolized by hepatic microsomal
cytochrome p450 mixed function oxidase
system resulting in the production of two
active metabolite phosphoramide mustard
and acrolein(King and Perry,2001). The
immunosuppressive and  antineoplastic
effect of CP is attributed to phosphoramide
while its toxic effect is associated with
acrolein. It has also been found that the
hepatotoxic effect of CP is also associated
with  oxidative  stress(Oyagbemi et
al.,2016;Singh et al.,2018).The exposure of
the liver to CP usually result to injury
which can lead to deterioration of its
functions and may result in organ
failure(wang et al.,2019).

The use of orthodox medicines for
treatment of liver diseases often produced
limited results withseveral side effects.
Therefore, the use of complementary and
alternative herbal medicine is gaining
research interest as alternative
hepatoprotective  agents capable  of
ameliorating or reversing liver injury with
little or no side effects (Zhang et
al.,2012).Levamisole, a synthetic
imidazothiazole derivative is an anti
nematodal drug with a broad range of
activity against a large number of hosts.
The drug has an immunostimulating effect.
Italso, stimulate formation of antibodies to
various antigens, by stimulating T-cell
activation and proliferation, potentiate
monocyte  and macrophage functions
including phagocytosis and chemotaxis
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and increase neutrophil adhesion(Mariam
etal., 2015).

Gnetum africanum
(family,Gnetacae),locally called ‘afang’ by
(Efik) and ‘okazi’ by Igbos in Nigeria is a
perennial herbthat grows approximately 10
metres long, with thick papery-like leaves
growing in groups of three. Gnetum
africanum is referred to as a form of wild
spinach in English (Ali et al., 2011). Itis a
ceremonial delicacy in many parts of
Eastern Nigeria up to the southern part of
Nigeria; its use has spread to towns and
cities like Abuja, Lagos, Ibadan and
Markudi (lloh et al.,2009). It is also one of
the vegetables in great demand by
Nigerians in Diaspora and it is very
expensive. The leaves are either eaten raw
or are finely shredded and added to soup
and stews (lloh et al., 2009). Phytochemical
studies on the leaves showed the presence
terpenoids, saponins, tannins, steroids,
flavonoids, alkaloids, cardiac glucosides
and phenols (Ogbonnaya et al.,2013;
Ezekwe et al.,2020). Studies have revealed
that GA possesses desirable health benefit
such as anti-inflammatory (Burkill,1994),
antimicrobial and antifungal(Egeonu et
al.,2013;llodibia et al.,2015, Eneh et

al.,2017), anti-sickling properties
(Ngboluaet al.,2016) and
immunostimulatory properties

(Madubogwu et al.,2021).Several studies
have also reported its antioxidant
properties(Ogbonnaya et al.,2013;
Kongkachuichai et al.,2015, Ezekwe et
al.,2020). The study therefore aimed at
examining the protective effect of ethanol
extract of G. africanum in a
cyclophosphamide induced hepatotoxicity.

Materials and Methods
Plant material

The leaves of G.africanumwere obtained
from a local market in AforNnobi, Idemili
South Local Government Area, Anambra
State, Nigeria in March 2020. They were
identified by Mrs Onwunyili Amaka of the
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Department of Pharmacognosy and
Traditional Medicine, NnamdiAzikiwe
University, Agulu Campus and a voucher
specimen PCG/474/A/066 was deposited in
the herbarium of the department.

Solvents and reagents

Drugs used were
cyclophosphamide(ZuviuslifesciencesPvtL
td,India), and levamisole (Medrel Pharm
India).Diagnostic  kits used for the
estimation of biochemical assays is
Hipro(Biotechnology Corp, Guangzhou).
Anesthetic ether (Guangdong Sci.-tech
Co.Ltd, Shantou China), ethanol (80%)
(Guangdong Sci.-tech Co.Ltd, Shantou
China) were also used. All other chemicals
and reagents used were of analytical grade.

Experimental animals

Equal number of male and female adult
Wistar rats weighing between 180-200
were procured from the Department of
Veterinary Parasitology and Entomology,
Faculty of Veterinary Medicine, University
of Nigeria, Nsukka. Female animals were
nulliparous, and male animals were
separated from female animals in their
various cages.The animals were fed with
normal feeds (Guinea feed Nigeria Ltd) and
had unrestricted access to clean drinking
water. Ethical approval wasobtained from
the ethical committee of
ChukwuemekaOdumegwuOjukwuUnivers
ity Teaching Hospital, Awka with approval
no,
COOUTH/CMAC/ETH.C/VOL.1/FN:04/0
064 before commencement of the study.
The guide for the care and use of laboratory
animal procedures was followed in the
study.

Preparation and extraction of plant
materials

Fresh leaves of G. africanumwere air -dried
under shade for five (5) days. The dried
leaves were pulverized into a fine powder
using a grinding machine. Then 1 kg of the
powdered leaves of G. africanumwas
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extracted using cold maceration in 5 L of
ethanol for 72 h with intermittent shaking.
The supernatant was decanted after 24 h,
and fresh ethanol was used to make up the
original mark and was left for another 48 h
after which the mixture was sieved with a
muslin cloth. It was further filtered three
times with No1 Whatman filter paper. The
filtrate was concentrated using a rotary
evaporator at40°C as well as water bath at
45°C. The weight of the concentrated
extract was obtained using weighing
balance and it was stored in a closed
container at 4°Cin a refrigerator for further
use.

Experimental design

The method of Birhanu et al.,(2018) was
adapted. A total of 30 adult rats weighing
(180-200g) were grouped into six groups of
five rats each. All the animals in groups one
to five received single intraperitoneal
administration of 70 mg/kg
cyclophosphamide. The group six animals
were the normal control.

Group | received 10 mL/kg distilled water
p.o

Group Il received 50 mg/kg of the crude
extract p.o

Group 111 received 100 mg/kg of the crude
extract p.o

Group 1 V received 200 mg/kg of the crude
extract p.o

Group V received levamisole, 2.5 mg/kg
GroupVI normal control

The animals were treated for fourteen days
after which they were anaesthetized with
ether and blood samples were collected
from the animals through cardiac puncture
into centrifugal tubes and allowed to clot
for 30 min. The clotted blood samples were
centrifuged to separate the cells from the
serum. Sera were then aspirated into
labeled vials and stored in the freezer until
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ready to use while the liver was harvested
for histological examinations.

Enzymes assays

Serum levels of aspartate aminotransferase
(AST), alanine aminotransferase (ALT),
alkaline  phosphatase  (ALP), were
determined by standard methods described
by Reitman and frankel, (1957) and King
Amstrong (1934) using commercial reagent
kits.

Histopathological Examination

This was carried out on the excised organs
according to the method described by
Lamb. (1981). Organ pieces (3-5um thick)
was fixed in 10% solution of buffered
formalin for 24 h and washed in running
water for 24 h. Samples were dehydrated in
ascending grades of ethanol in an
autotechicon. The tissues were thereafter
cleared in chloroform overnight to remove
absolute alcohol. The cleared samples were
infiltrated and embedded by passing them
through three cups containing molten
paraffin at 50°C and then a cubical block of
paraffin made by L moulds. The blocks
were later trimmed by microtome and
sectioned at 5-6 microns. The sections were
deparaffinized in xylene, taken to water and
were subsequently  stained with
hematoxylin and eosin (H &E) for light
microscopy.

Statistical analysis

Data generated were presented as mean +
SEM and subjected to one-way analysis of
variance (ANOVA) using the program
graph pad prism version 5 followed by a
post-hoc dunnette’stest.The p values <0.05
and p<0.01 were taken as statistically
significant.

RESULTS AND DISCUSSION

Effect of ethanol leaf extracts of G.
africanum on liver enzymes.

Cyclophosphamide (70 mg/kg body
weight) induced elevated levels of serum
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AST, ALT and ALP in the untreated control
group. Elevated serum enzymes are
indicative of cellular leakage and loss of
functional integrity of the cell membrane in
liver (Amresh et al., 2007; Drotman&
Lawhorn,1978). Hence, significant rise in
the serum enzyme levels could be taken as
an index of liver damage (Lim et al.,2000).
Ethanol leaf extract of G. africanumand
levamisole ameliorated the elevated serum
enzymes. The extracts and levamisole
showed significant alteration in the values
of ALT and AST (p<0.01) when compared
to the negative control while there was no
significant alteration (p>0.05) in the value
of ALP when compared to control group.

The above investigation was consistent
with the results of the study done by Udehet
al. (2018) and Udohet al. (2011) as both
studies recorded significant decrease
(P<0.05) in the values of AST, ALT and
ALP but contrasted with the study done by
Iwealaet al. (2009) and Oguwikeet al.
(2018) in which they found no significant
alterations (P>0.05) in the values of AST,
ALT and ALP in the treated rats when
compared to the control.

Treatment with 80% ethanol extract of the
leaves of G.africanum attenuated the
increased activities of these enzymes
caused by cyclophosphamide, which
suggest recovery towards normalization,
and the possibility thatG. africanum extract
causes parenchymal cell regeneration in
liver, thus protecting membrane fragility
(Table 1). Liver injury of various etiologies
has been found to be reduced by levamisole
which act as a free radical scavenger
(Farghali& Masek, 1998).
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Table 1: EFFECT OF CRUDE ETHANOL EXTRACT OF G. africanum LEAVES ON
LIVER MARKERS

Group ALT ASP ALP

CP. Induced 45.00 +2.52 68.67+£2.60 52+2.31
control

50mg/kg extract 36.33+0.88" 52+0.58™ 48.33+0.88
100 mg/kg extract  33.33+1.67" 49+0.58™ 50.67+1.45
200 mg/kg extract 25.67+1.20™ 42.33+2.01" 50.33+4.91
Levamisole, 2.5 29.00 +0.58™ 50+1.16™ 50.33+1.67
mg/kg

Normal control 26.33+1.20™ 44.33+1.86™ 51.00+4.36

Results are presented as mean + standard error of mean, n = 5. ™P>0.05; Not statistically
significantly different from control group. *P<0.05; Statistically significantly different from
control group. **P<0.01; Statistically significantly different from control group.

Fig. 1: Histopathology results.

Plate A: Tissue Histology photomicrograph of the liver of cyclophosphamide induced rat
Treated with 10 ml/kg of distilled water. A section of liver tissue shows hypertrophied central
vein with moderate purulent exudates accumulation within the vessel (arrow head) and some
unremarkable hyperchromatic hepatocytes (arrow) (H&E, X400).
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Plate B: Tissue histology photomicrograph of the liver of cyclophosphamide induced rat
treated with 50 mg/kg of the extract. A section of liver tissue shows multiple areas of
inflammatory exudation with mild infiltration of inflammatory cells (X400, H&E).

Plat C: Tissue histology photomicrograph of the liver of cyclophosphamide induced rat treated
with 100 mg/kg of the extract. A section of liver tissue shows hypertrophied central vein with
signs of haemorrhage within the vessels (H&E, X400).

Plate D: Tissue Photomicrograph of the liver of cyclophosphamide induced rat treated with
200 mg/kg of the extract. A section of liver tissue shows normal morphology of hepatocytes
and sinusoids (X400, H&E).

Plate E: Tissue histology photomicrograph of liver cyclophosphamide induced rat treated with
2.5 mg/kg levamisole. A section of liver tissue shows normal morphology of hepatocytes and
central vein (X400, H&E)

Plate F: Tissue Histology Photomicrograph of Liver of Normal Rat. A section of liver tissue

shows normal morphology with hepatocytes and central vein intact (X400, H&E).

Effect of ethanol leaf extracts of G.
africanum on histopathology of the liver
of cyclophosphamide
immunosuppressed rats.

The photomicrographs of the liver section
of the normal rats showed that the liver
tissue have normal morphology with
hepatocytes and central vein intact (plate
F). A section of liver tissue of the rat
induced with cyclophosphamide showed
hypertrophied central vein with moderate
purulent exudates accumulation within the
vessel and some unremarkable
hyperchromatic hepatocytes (plate A). A
photomicrograph of the liver section of
cyclophosphamide rats treated with 50
mg/kg of the ethanol leaf extract of
G.africanum showed multiple areas of
inflammatory  exudation  with ~ mild
infiltrationof inflammatory cells (plate B).
Liver section of cyclophosphamide induced
group treated with 100 mg/kg of the extract
showed hypertrophied central vein with
signs of haemorrhage within the vessel
(plate C). This might be due to side effect
of cyclophosphamide which includes
bleeding. A photomicrograph of the liver
section treated with 200 mg/kg of the
extract showed normal morphology of the
hepatocytes and sinusoids (plate D).A
photomicrograph of the liver sections of the
group treated with 2.5 mg/kg levamisole
also showed normal morphology of the
hepatocytes and sinusoids (plate E).

Liver is known to be involved in metabolic
degradation of both natural and synthetic
chemicals, during  which  process
hepatotoxic metabolites might be generated
leading to liver injury and this was seen in
the group treated with cyclophosphamide
only. There is an increasing evidence for
the hepatoprotective role of phytochemical
substances from vegetables, fruits and some
herbs (Weichiuet al., 2013; Ajah et al.,
2021). The above result showed that the
ethanol leaf extract of G.africanum had
hepatoprotective effect. The effect of the
extract was dose dependent. The study was
in consonant with the work done by
Iwealaet al. (2009). The hepatoprotective
effect of G.africanum observed in this
study could be attributed to its ability to
scavenge, mop-up, and neutralized
cyclophosphamide generated free radicals.
G. africanum is reported to be rich in
saponins, terpenoids, and flavonoids which
made it a scavenger of free radicals
(llodibia et al.,2015;Ezekwe et al.,2020;
Madubogwu et al.,2021). Flavonoids were
most commonly  known for their
antioxidant  activities.They acts as
detoxifiers with the ability to modify a cells
reactions to carcinogens, viruses and
allergens. Balch and Balch. (2000) reported
that flavonoids also possess antimicrobial,
anticancer, anti-inflammatory and anti-
allergic activities. Saponins have been
reported to exhibit a wide range of
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pharmacological and medicinal activities.
Sood et al.(2012) reported that they
enhanced natural resistance and the
recuperative powers of the body and were
also good hemagglutin.

CONCLUSION:

From the present study, cyclophosphamide
administration resulted in elevation of liver
enzymes which was reversed by treatment
with ethanol extract of G. africanum.
Histopathological ~ examinations  also
confirmed the protective effects of G.
africanum against CP-induced liver
damages. Because G.africanum has been
shown to possess different pharmacological
activities, it could be a potential candidate
for a safe supplemental agent against the
side effects of chemotherapy.
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