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ABSTRACT

Background: Cadmium is a human carcinogen element and one of the most toxic pollutants in the
environment. Present study aims at histomorphological study of some of the effects of Moringa
oleifera oil and cashew (Anarcardium occidentale) nuts oil on Cadmium-induced liver damage in
wistar rats.

Methods: Thirty-five Wistar rats (80-180 g) were randomly selected and divided into seven groups
of five rats each after acclimatization for two weeks. Group A which served as control received
phosphate buffer, Group B received Cadmium only (3.5 mg/kg body weight). Group C received
Vitamin C and Vitamin E; Group D received Vitamin C, Vitamin E and Cadmium. Group E received
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occidentale) nut oil.

distorted hepatocytes.

Cadmium and Moringa oleifera oil, Group F received Cadmium and Cashew nut oil and Group G
received Cadmium (3.5 mg/kg body weight) and Moringa oleifera oil and Cashew (Anarcardium

Results: Histological examination revealed normal histo-architecture of the liver, the central vein
and the hepatocytes were seen clearly and there was orderly arrangement of the hepatocytes in
Group A (control group). In group B, there was enlarged portal vein and there was distorted
arrangement of the hepatocytes. In group C, the hepatocytes and the central vein were seen. In
group D, the central vein and hepatocytes were seen though not orderly arranged. In groups E, F
and G, there was restoration of the hepatocytes and the central vein was seen.

Conclusion: This therefore suggests that Moringa oleifera oil and Cashew (Anarcardium
occidentale) nut oil have ameliorative effects which led to the restoration of the damaged and

Keywords: Histomorphology; Moringa oleifera; Anacardium occidentale; oxidative stress; liver;

cadmium.

1. INTRODUCTION

Human beings are being exposed to heavy
metals in their daily activities. Several human
activities such as in the industries, agriculture,
foods and even in medicines predispose them to
these toxic metals and exposure to toxic metals
remains a wide spread occupational and
environmental problems in the world (a global
concern) [1]. Heavy metals may enter the human
body through food, water, air, or absorption
through the skin when they come in contact with
humans in agriculture and in manufacturing,
pharmaceutical, industrial, or residential settings.
Industrial exposure accounts for a common route
of exposure for adults.

Cadmium (Cd) is one of the most toxic metal ions
of the environment which is bound in the air, food
and water [2]. It is a non essential, group Il metal.
Cadmium is an inorganic toxicant of great
environmental and occupational concern which
was classified as a human carcinogen in 1993
[3,4]. It is one of the most toxic pollutants in the
environment. Cadmium (Cd) enters the
environment mainly from industrial processes or
fertilizer application and it can be transferred to
the food chain by plant uptake. Cd is a toxic
heavy metal for humans, animals and plants. It is
found in foods (vegetables, grains and cereals),
water and tobacco leaves, and is also produced
as a byproduct of zinc and lead mining and
smelting [5]. Cadmium as a heavy metal is non-
biodegradable and its environmental levels are
increasing due to industrial practices [6].

In the last few decades there has been an
exponential growth in the field of herbal
medicine. It is getting popularized in developing
and developed countries owing to its natural

origin and lesser side effects [7]. Herbal drugs
constitute a major share of all the officially
recognized systems of health. In many
developing countries, a large proportion of the
population relies on traditional practitioners and
their armamentarium of medicinal plants in order
to meet health care needs. Although modern
medicines may exist side-by-side with such
traditional practice, herbal medicines have often
maintained their popularity for historical and
cultural reasons. Such products have become
more widely available commercially, especially in
developed countries. Use of herbal medicines in
developed countries has expanded sharply in the
latter half of the twentieth century [8]. The
evaluation of various plant products according to
their traditional uses and medicinal value based
on their therapeutic efficacy leads to the
discovery of newer and recent drugs for treating
various ailments. This fact forms the basis for the
development of new drugs from various plant
sources. Two of such plants of medicinal value
are Moringa olifera and Cashew (Anacardium
occidentale,) nut [9]. Moringa oleifera L
(Moringaceae) known commonly as Ben oil tree
or drumstick tree in English language, ‘Okwe
oyibo’ in Igbo, ‘Gawara’ or ‘Habiwal’ in Hausa
and‘Adagba maloye’ or ‘Ewe Igbale’ in Yoruba
grows rapidly in most regions and climatic
conditions of Nigeria. It is an important food
commodity which has had enormous attention as
the ‘natural nutrition of the tropics’ [10]. A number
of medicinal properties have been ascribed to
various parts of this tree. Most parts of this plant:
root, bark, gum, leaf, fruit (pods) flowers, seed
and seed oil have been used in folk medicine in
Africa and South Asia [11]. It has been used for
the treatment of inflammation, infectious
diseases, cardiovascular, gastrointestinal, and
hematological and hepatorenal disorders [12,6].
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Most of plants uses for medicinal purposes have
been correlated to their possession of antioxidant
activity [13,14,15]. Cashew is a tree in the family
of the flowering plant Ancardiaceae. It is a native
of Brazil and the Lower Amazons. The cashew
has been introduced and is a valuable cash crop
in the Americas, the West Indies, Madagascar,
India and Malaysia [16]. Cashew nut is a high
value edible nut. It yields two “Oils” one of these
found, between the seed coat (or pericarp) and
the nuts, is called the Cashew Nut Shell Liquid
(CNSL). It is not a triglyceride and contains a
high proportion of phenolic compound. It is used
in industry as a raw material for brake lining
compounds. CNSL has wide commercial
applications, biological and medicina properties
[17,18,19]. The biological properties of CNSL
such as larvicidal [20], molluscicidal [21,22],
antifungal and antibacterial [23,24] were also
reported. The medicinal properties  of
phytochemicals present in CNSL reported are
cytotoxic activity against several tumor cell lines
[25], anti- diabetic [26], anti- inflammatory and
analgesic effects [27,28].

Present study therefore aims at
histomorphological study of some of the effects
of Moringa oleifera oil, Cashew nut oil and
Vitamin Cand E on Cadmium-induced liver
damage in wistar rats.

2. MATERIALS AND METHODS
2.1 Extract Preparation

2.1.1 Extraction of Moringa oleifera oil

Moringa oleifera seed was purchased from
Maraba market in Nasarawa State. The oil was
extracted using the following procedures. The
husks were removed from 2330 g of Moringa
seeds and were heated in an oven at a
temperature of 40°C and were pounded using a
mortar and pestle to separate the chaff from the
seeds. The seed was grinded into powder using
a grinding mill. The powdered form of Moringa
Oleifera was dissolved in 466ml of water at
ambient temperature for two days and was later
filtlered through Whatman filter paper. The
aqueous extract was then poured into molten
mesh and placed on an oil extractor machine.
The seed oil was removed at high temperature
and pressure.

2.1.2 Extraction of cashew nut oil

Cashew nut was purchased from Kuchikau in
Nasarawa state. The oil was extracted using the

following procedure. Cashew (Anarcardium
occidentale) nuts (2000 g) were heated in an
oven at a temperature of 40°C and were grinded
into powder using a grinding mill. The powdered
form was poured into a molten mesh and placed
in an oil extractor machine. The oil was removed
at high temperature and pressure and both oil
extract were kept at room temperature.

2.2 Drug Preparation

The Cadmium Sulphate Solution (3CdSO,48H,0)
was prepared by dissolving 9.9198 mg of
Cadmium Sulphate salt (CdS) in 5 ml of 0.9%
w/v Phosphate buffer. The Ascorbic acid (Vitamin
C) was prepared by dissolving 5mg of Vitamin C
in 10 ml of 0.9% w/v Phosphate buffer. The
Vitamin E (Alpha Tocopherol) was prepared by
dissolving 6 mg of Vitamin E in 20 ml of olive oil.

2.3 Experimental Animals

Thirty five (35) Wistar rats weighting between 80
g-180 g were used for this study. The rats were
randomly selected into seven groups as follow A,
B, C, and D, E, F and G each group containing
five rats. They were kept in the animal house of
Bingham University, Nigeria and given feed and
water ad libitum. The treatment for the various
groups was administered accordingly.

2.4 Chemical and Extract Administration

0.32 ml (40 mg/kg body weight) of Moringa
Oleifera and Cashew nut seed oil, 0.16 ml (20
mg/kg body weight) each of Moringa oleifera
seed oil and Cashew nut oil, 0.8 ml (100 mg/kg
body weight) of Vitamin C, O.3 ml of Vitamin E
(300 mg/kg body weight) and 5 ml of 0.9% w/v of
Phosphate buffer were administered orally to the
experimental rats according to their individual
groups for a period of four (4) weeks using a 2 mi
syringe with an oral cannular at the tip. The
administration was done by holding the rats with
a glove using the left hand in such a way that the
neck region was being held so that the rats
would be stable while the extracts were being
administered orally. The treatment was done
every morning after which the animals were fed.

2.5 Animal Sacrifice

The animals were sacrificed twenty four (24)
hours through cervical dislocation after which
food and water had already being withdrawn
from them. The animals were laid in a supine
position on the dissecting board, the two hind
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limbs were held and the tail was pulled until a
sound was held which indicated that the animal
was dead. The thoracic and abdominal cavities
were exposed adequately by using a surgical
blade to make a midline incision through the skin
of the abdominal wall from the xiphisternum to
the pubic symphisis. After the abdominal cavity
had been adequately exposed, the liver was
removed and fixed in 10% formosaline for
histological analysis.

2.6 Histological Preparation of Tissues

After the livers of the Wistar rats were harvested,
they were placed in specimen bottles containing
10% formosaline to prevent autolysis. The
processes involved are;

Fixation: The liver was fixed in 10% formosaline
to preserve the cell and tissue in a life-like state
as much as possible and to prevent autolysis.

Dehydration: The liver was passed through
ascending grades of alcohol (70%, 80%, 90%
and absolute 100%) to gradually remove its
water contents.

Clearing: The sample was placed in a clearing
agent which is xylene to remove the alcohol. This
improves the refractive index of the tissue.

Infiltration: This is the immersion of the tissue in
molten paraffin wax so that the holes left by the
alcohol would be filled up. This gives the tissue
support.

Embedding: The tissue is placed into an
embedding mould which is filled with more
paraffin wax and allowed to solidify. This is done
in order to make the tissue compact for
sectioning. The block is trimmed to remove the
excess wax.

Sectioning: The block of tissue was placed in a
microtome and trimmed to expose the surface.
The microtome was set to 3-5 micron and the
tissue was sectioned. The sections were picked
with forceps and placed in a water bath to float
out and spread well. It was picked with a slide
and the slide was placed on a hot plate in order
for the tissue to slick to the slide.

Staining: The slides were arranged on a staining
rack and dewaxed in two changes of xylene for
10 minutes. It was then hydrated in descending
grades of alcohol and rinsed. The stain was
applied and the slides left to dry.

3. RESULTS

3.1 Histological Findings

Fig. 1 shows the photomicrograph of liver from
control (group A) rats. The Liver histological
examination revealed normal histo- architecture
of the liver, the central vein and the hepatocytes
were seen clearly and there was orderly
arrangement of the hepatocytes.

Fig. 1. Histological demonstration of the liver
using H & E staining techniques [X400]
showing the normal central vein (CV)
sinusoids (S) and hepatocytes (Hc)

Fig. 2 shows the histological features from the
liver of experimental animal administered
Cadmium only, there was enlarged portal vein
and there was distorted arrangement of the
hepatocytes.

Fig. 3 shows the liver histological features from
experimental animal administered Vitamin C and
Vitamin E showing enlarged portal vein (EPV)
and hepatocytes (Hc).

Fig. 4 shows the liver histological features from
experimental animal administered Vitamin C and
E and Cadmium, showing distorted hepatocytes
(Hc), central vein (CV) and Sinusoids (S).

Fig. 5 shows the liver histological features from
experimental animal administered Cadmium and
Moringa oil. Showing restorated terminal hepatic
(centrilobular) venule (tHL) and central vein (CV).

Fig. 6 shows the liver histological features from
experimental animal administered Cadmium and
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Cashew oil showing restoration of Central vein
(CV), sinusoids (S) and hepatocytes (Hc).

Fig. 7 shows the liver histological features from
experimental animal administered Cadmium and
Moringa oil and Cashew oil showing the portal
vein (PV) and restorated hepatocytes (Hc) with
the sinusoidal beds.

Fig. 4. Histological demonstration of the liver
using H & E staining techniques [X400]
showing the hepatocytes (Hc), central vein
(CV) and Sinusoids (S)

Fig. 2. Histological demonstration of the liver
using H & E staining techniques [X400]
showing enlarged portal vein (EPV) with
distortion of the hepatocytes (Hc)

Fig. 5. Histological demonstration of the liver
using H & E staining techniques [X400]
showing the terminal hepatic (centrilobular)
venule (tHL) and central vein (CV)

3.2 Histological Demostration
3.2.1 Group A (control)

Photomicrographs of the liver of experimental
animal administered phosphate buffer as control.

Fig. 3. Histological demonstration of the liver  3.2.2 Group B
using H & E staining techniques [X400]
showing enlarged portal vein (EPV) and Photomicrographs of the liver of experimental
hepatocytes (Hc) animal administered Cadmium only.
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3.2.3 Group C

Photomicrographs of the liver of experimental
animal administered Vitamin C and Vitamin E.

Fig. 6. Histological demonstration of the liver
using H & E staining techniques [X400]
showing Central vein (CV), sinusoids (S) and
hepatocytes (Hc)

Fig. 7. Histological demonstration of the liver
using H & E staining techniques [X400]
showing the portal vein (PV) and hepatocytes
(Hc) with the sinusoidal beds

3.2.4 Group D
Photomicrographs of the liver of experimental

animal administered Vitamin C and E and
Cadmium.

3.2.5Group E

Photomicrographs of the liver of experimental
animal administered Cadmium and Moringa oil.

3.26 Group F

Photomicrographs of the liver of experimental
animal administered Cadmium and Cashew oil.

3.2.7 Group G

Photomicrographs of the liver of experimental
animal administered Cadmium and Moringa oil
and Cashew oail.

4. DISCUSSION

In group A, the normal histological architecture of
the liver was seen. The central vein and the
hepatocytes were seen clearly and there was
orderly arrangement of the hepatocytes. In group
B, there was enlarged portal vein and there was
distorted arrangement of the hepatocytes. This
thus indicates hepatic dysfunction due to the
generation of reactive oxygen species. This
therefore confirms the suggestion by [29] that
upon acute exposure to cadmium, hepatotoxicity
is indicated by changes such as swelling of
hepatocytes, fatty changes, focal necrosis,
hepatocytes degeneration and impaired functions
of biomarkers of liver function. In group C, the
hepatocytes and the central vein were seen. This
suggests that the antioxidant activities of the
Vitamins can help to enhance the liver functions.
In group D, the central vein and hepatocytes
were seen though not orderly arranged. This
suggests that the antioxidant activities of the
Vitamins have helped to curb the free oxygen
radicals generated by the Cadmium. This
therefore is in line with the suggestion made by
[1,30] that antioxidant has been found to heel the
free radical mediated cell damage. In groups E, F
and G, there was restoration of the hepatocytes
and the central vein was seen. This therefore
suggests that Moringa oleifera oil and
Anacardium occidentale nut oil cause restoration
of the damaged and distorted hepatocytes.

5. CONCLUSION

We therefore concluded from the present study
that Moringa oleifera oil and Anacardium
occidentale nut oil have ameliorative effects
which led to the restoration of the damaged and
distorted hepatocytes. Moringa oleifera oil and
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Anacardium occidentale nut oil may be effective
for treatment of any form of liver damage.
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