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Abstract: This study was designed to investigate the cytoprotective effects of ethanolic extract of Vernonium amygadlina
leaves on Alloxan induced hepato-toxicity in albino Wistar rats. A total of forty (45) male Wister Albino rats weighing
between 130g to 200g were obtained from the animal house of the Faculty of Basic Medical Sciences, University of Calabar.
The animals were randomly divided into nine groups of five rats each after acclimatization in the animal house of the College
of Health Sciences, University of Uyo for two weeks. Group A served as control and were administered 1 ml of distil water,
Group B and C were administered with 150 mg/kg and 300mg/kg of Vernonia amygdalina respectively. Group D was
administered with 65mg/kg of Alloxan. Group E and F were injected intraperitonially with 65mg/kg of Alloxan and left for
two weeks to become diabetic followed by administration with 150mg/kg and 300mg/kg of Vernonia amygdalina respectively.
Group G and H were administered with 150mg/kg and 300 mg/kg of Vernonia amygdalina respectively for two weeks, before
they were injected intraperitonially with 65mg/kg of Alloxan followed by continuation of 150mg/kg and 300mg/kg of
Vernonia amygdalina for another two weeks. Group I was administered with 65mg/kg of Alloxan and insulin lente (1.0 IU)
daily for four weeks. The animals were sacrificed on the 29™ day, using chloroform inhalation method and their liver
harvested, processed and stained using Haematoxylin and Eosin method. Stained slides were viewed using light microscope.
Result showed normal architecture of the liver, hepatocytes (H), central vein (CV), sinusoid (S) and nucleus in the control
group. The cellular architecture of the Alloxan groups D, E, F. G, H and I were all distorted with cytoplasmic vacuolation,
sinusoidal spaces dilation and nuclear degeneration. These distortions were severe in the Alloxan only group D. The groups
that were administered with VA were able to ameliorate this changes; the groups that were administered with VA two weeks
before the administration of the Alloxan (G, H.) had lesser cellular changes than the groups that were administered with
Alloxan two weeks before VA administration, (E, F.). The groups that were administered with VA only (B, C.) had a near
normal hepatic architecture. VA has cytoprotective potentials that can be used to prevent hepatic damage in diabetic patients.
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phytochemical and bioactive agents endowed in such plants
or collection of plants [3]. These mechanisms have been
enumerated to include; modulation of carbohydrate and lipid
metabolism in the liver, influence on beta cell integrity and
insulin releasing activity [4]. The use of plant derived natural
compounds as parts of herbal preparation for alternate source

1. Introduction

The use of plants for healing purposes predates human
history and forms the origin of modern medicine [1]. Focus
on plant research has increased in recent times all over the
world and results have shown an immense potential of some ’ 3 . -
plants in various tradition [2]. Antidiabetic medicinal plants of medicament c.ontm.ues . to  play major roles  in
are known to exert their beneficial effects on diabetes via cherpotherapy especially in third world cour-lt.rles [5]- S(.avleral
various modes and mechanisms depending on the studies carried out have shown that traditional medicines

could provide better glycaemic control than currently used
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conventional drugs [6]. Plants by means of secondary
metabolism contain a variety of herbal and non-herbal and
ingredients that can ameliorate disease condition by acting on
a variety of targets in the host organism. On the basis of the
above, polyherbal therapy is considered therapeutic approach
to management of diabetes given its multifactorial
pathogenicity [7].

Vernonia amygdalina is a small shrub that grows in the
tropical Africa [8] and is commonly called bitter leaf because
of its bitter taste [9] The leaves may be consumed either as a
vegetable or its aqueous extracts as tonic for the treatment of
various illnesses [3, 10]. Many herbalists and naturopathnic
doctors recommend aqueous extract for their patients as
treatment for emesis, nausea, diabetes, loss of appetite,
dysentery and other gastrointestinal problems. It may help
suppress, delay or kill cancerous cells in many ways such as
induction of apoptosis as determined in cell culture and
animal studies [11]. Diabetes is one of the oldest known
diseases [12]. The great Indian physician Sushruta identified
the disease and classified it as medhumeda [13]. He further
identified it with obesity, advising exercises to help cure it.
The first complete clinical description of diabetes was given
by the Ancient Greek physician Aretaecus of Cappadocia,
who noted the excessive amount of urine which passed
through the kidneys and gave the disease the name
“Diabetes” [12]. VA had been reported to lower blood
glucose in earlier study [14]. An association between type 2
diabetes mellitus and non-alcoholic fatty liver disease, which
describes a wide spectrum of liver disorders from steatosis to
cirrhosis, has long been recognized [15-16]. The objective of
this work therefore was to investigate the cytoprotective
effects of Ethanolic Extract of Vernonium amygdalina leaves
on Alloxan Induced hepato-toxicity in Albino Wister rats.

2. Material and Methods
2.1. Plant Collection and Authentication

Fresh leaves of Vernonia amygdalina were collected from
Uyo local government area, Akwa Ibom state, Nigeria. It was
identified and authenticated by a taxonomist, in the
Department of Botany, University of Uyo, Akwa Ibom,
Nigeria with reference no UUH 2083. Ethical approval was
given by the Faculty of Basic Medical sciences, University of
Uyo. The leaves of Vernomia amygdalina were plucked from
its stem, weighed and sliced. The sliced leaves were grinded
with a manual grinder, after which 99%of ethanol was added
to the leave and continuous stirring of the mixtures was done.
The mixture was allowed to stay for two days with frequently
stirring. A clean transparent cloth was used to filter the
mixtures. After filtration, the solvent was removed under
reduced pressure using a rotary evaporator at temperature
below 50°C and stored in a refrigerator until required for use.

2.2. Experimental Animals

A total of forty (45) male Wister Albino rats weighing
between 130g to 200g were obtained from the animal house of

the Faculty of Basic Medical Sciences, University of Calabar.
Following acclimatization period of two weeks, the rats were
individually identified by colour tattoo and weighed. The rats
were kept in plastic cage at room temperature with twelve
hours ligh/dark cycle. They had access to their feed and a
hygienic environment maintained to prevent infection. The
animals were randomly divided into nine groups of five rats
each. Group A serves as control and were administered 1 ml of
distil water, Group B and C were administered with 150mg/kg
and 300mg/kg of Vernonia amygdalina respectively. Group D
was administered with 65mg/kg of Alloxan. Group E and F
were injected intraperitonially with 65mg/kg of Alloxan and
left for two weeks to become diabetic followed by
administration with 150 mg/kg and 300 mg/kg of Vernonia
amygdalina respectively. Group G and H were administered
with 150mg/kg and 300 mgkg of Vernonia amygdalina
respectively for two weeks, before they were injected
intraperitonially with 65mg/kg of Alloxan followed by
continuation of 150mg/kg and 300mg/kg of Vernonia
amygdalina for another two weeks. Group I was administered
with 65mg/kg of Alloxan and insulin lente (1.0 IU) daily for
four weeks. The animals were sacrificed on the 29" day, using
chloroform inhalation method and their liver harvested,
processed and stained using the Haematoxylin and Eosin
method. Stained slides were viewed using light microscope.

3. Results

Group A: Photomicrograph of the histology of the liver
administered with distil water. Showing normal liver
architecture; the central vein (V), hepatocytes plates (H),
sinusoidal spaces (S) and nuclei (N) are all normal H & E, X
100 and X 400 as shown in Fig. 1.

Group B: Photomicrograph of the histology of the liver
administered with Photomicrograph of group B Administered
with V.A only (150mg/kg). Showing normal liver
architecture; the central vein (V), hepatocytes plates (H),
sinusoidal spaces (S) and nuclei (N) are all normal H & E, X
100 and X 400 as shown in Fig 2.

Group C: Photomicrograph of the histology of the liver
administered with V.A only (300mg/kg); showing normal
liver architecture; the central vein (V), hepatocytes plates
(H), sinusoidal spaces (S) and nuclei (N) are all normal H &
E, x 100 and X 400 as shown in Fig 3.

Group D: Photomicrograph of the histology of the liver
administered administered with 65mg/kg of alloxan showing
cellular cytoplasmic vacuolation (V), sinusoidal space
dilatation (S) and nuclei pyknotic changes H & E, x 100 and
X 400 as shown in Fig 4.

Group E: Photomicrograph of the histology of the liver
Administered with Alloxan 2 weeks before Administration of
(150mg/kg) of VA shows cellular swelling, sinusoidal
dilatation, nuclear degeneration (ND) and clumping H & E, x
100 and X 400 as shown in Fig 5.

Group F: Photomicrograph of the histology of the liver
Administered with alloxan 2 weeks before administration of
VA (300mg) shows cellular proliferation, cytoplasmic
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vacuolation, slight area nuclear degeneration and inflammatory
cell H & E, x 100 and X 400 as shown in Fig 6.

Group G: Photomicrograph of the histology of the liver
Administered with (150mg/kg) of V.A for 2 weeks before
65mg/kg of Alloxan is administered and VA continued after
Aloxan administration, shows cellular proliferation (Cp), and
slight area of vacuolation V and dilatation of the sinusoids H
& E, x 100 and X 400 as shown in Fig 7.

Group H: Photomicrograph of the histology of the liver

65mg/kg of Alloxan is administered and VA continues after
aloxan administration showing only slight areas of sinusoidal
dilatation and mild nuclei pyknotic changes. H & E, x 100
and X 400 as shown in Fig 8.

Group I: Photomicrograph of the histology of the liver
Administered with 65mg/kg of Alloxan with 1 iu of insulin
daily for 4 weeks shows normal liver architecture; the central
vein (V), hepatocytes plates (H), sinusoidal spaces (S) are
slightly dilated and nuclei (N) are normal H & E, x 100 and
X 400 as shown in Fig. 9.

Fig. 1. Photomicrograph of control group A administered with normal saline shows normal architecture of the liver, hepatocytes (H), central vein (CV),

sinusoid (S) and nucleus (N).

Fig. 2. Photomicrograph of group B Administered with V.A only (150mg/kg).

Fig. 3. Photomicrograph of group C Administered with V.4 only (300mg/kg).
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Fig. 7. Photomicrograph of group G Administered with (150mg/kg) of V.A for 2 weeks before 65mg/kg of Alloxan is administered and VA continued after
Aloxan administration.
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Fig. 8. Photomicrograph of group H Administered with (300 mg/kg) of V.A for 2 weeks before 65mg/kg of Alloxan is administered and VA continues after

aloxan administration.

Fig. 9. Photomicrograph of I administered with 65mg/kg of Alloxan with 1 iu of insulin daily for 4 weeks.

4. Discussion

Animal models of type 1 diabetes mellitus (T1DM) using
chemical induction by Alloxan (ALX) could provide
valuable information about the natural history of non-
alcoholic fatty liver and improve our understanding of the
mechanisms responsible for this condition [17]. However,
few long-term studies of liver injury were well documented
[18-20].

This study has shown that ALX is harmful to the histology
of the liver as shown by the distortion of the liver architecture
in group D. ALX is one of the frequently used beta-cytotoxic
agents for the induction of Type-1 diabetes mellitus in animal
models [21]. Alloxan was used in this study to induce the liver
damage; causing cellular proliferation, cytoplasmic
vacuolation, sinusoidal spaces dilation and nuclear
degeneration. This collaborated with the findings of a study
which demonstrated that rats with type 1 diabetes Mellitus
induced by intravenous ALX; presented with biochemical
changes in blood and morphological and ultrastructural lesions
in the liver that largely resembled chronic liver disease in
humans[17]. Liver changes ranged from the fatty degeneration
of liver cells to steatohepatitis and peri-portal fibrosis. Clinical
and experimental evidence suggests that diabetes mellitus
(DM) affects the liver in addition to blood vessels, kidneys,
retina and nerves [22 - 25].

The findings of our study also elucidated the protective
effect of Vernonia amygdalina leaf extract on the liver
during diabetes mellitus disease management. The leaves of
VA had earlier been shown to lower blood sugar levels [26].
This sugar lowering effect must have been the reason for
the improvement in cellular architecture in groups treated
with VA. This is important because the liver plays a pivotal
role in detoxification of xenobiotics and drugs in biological
systems. Hepatic damage has been reported to upset the
normal metabolic activities in the body [27]. The groups
that were administered with VA were able to ameliorate this
changes; the groups that were administered with VA two
weeks before the administration of the ALX had lesser
cellular changes than the groups that were administered
with ALX two weeks before VA administration. This may
be a result of better glycaemic control in these groups as VA
has been shown to lower blood sugar. Above all there are
numerous plants and traditional formulations available for
the treatment of liver diseases [28, 29]. VA is one plant with
great potential in our country.

The groups that were administered with various doses of
VA did not have any detrimental effect as shown by normal
liver architecture, central vein, hepatocytes plates, sinusoidal
spaces and nuclei this corroborated with recent findings that
VA had no detrimental effects at various doses in
experimental rats. [30, 31]
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The insulin and Alloxan group had normal cellular
architecture when compared with the control. Insulin is a
known hypoglycemic agent [32]. Supporting our argument;
that VA worked through the same mechanism of lowering
blood sugar to prevent hepatic damage.

In conclusion, diabetes induced by Alloxan is capable of
inducing liver damage in Wistar rats with distorted hepatic

architecture,

cytoplasmic vacuolation, sinusoidal spaces

dilation and nuclear degeneration. Vernonia amygdalina is
capable of ameliorating these changes through mechanisms
yet to be elucidated. Therefore Vernonia amygdalina or its
active components should be incorporated into diabetic
management.
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