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Original Research Article
ANTIOXIDANT PROPERTIES OF MORINGA OLEIFERA OIL AND

ANACARDIUM OCCIDENTALE OIL ON CADMIUM INDUCED LIVER

DAMAGE IN ADULT WISTAR RATS.

Abstract

Background:Cadmium is one of the most toxic heavy metals fouaritie environment and

exposure of the liver to cadmium has been showsatse hepatic dysfunction in addition
to the oxidative damage it causes to cells. Thiglystwas aimed at investigating the
combined effects oMoringaoleifera oil and Cashew nut oil on cadmium-induced liver

damage in wistar rats.

M ethods:. Thirty-five (35) wistar rats (80-180grams) of batixes were used for the study.
The rats were randomly selected and divided inters€7) groups of five rats each. Group
A received 5ml of 0.9% w/v (PH 7,4) phosphate hu$iegle dose intraperitoneally; group
B received 3.5mg/kg 3CdS@H,O intraperitoneally; group C received 100mg/kg ®it
and 300mg/kg Vit E orally; group D received 100nggikit C and 300mg/kg Vit E orally
and 3.5mg/kg Cd intraperitoneally; group E receive®mg/kg Cd and 40mg/kg
Moringaoleifera seed oil orally; group F received 3.5mg/kg Cdaperitoneally and
40mg/kg  Cashew  nut  oil orallyand group G received .5nmg)/kg

Cdintraperitoneallyoringaoleifera seed oil and Cashew nut oil 20mg/kg each.

Results: Histochemical studies carried out showed that Gaanrsignificantly increased
the activities of the antioxidant defense systemysresat g 0.05such as MDA, GPx and

Catalase and reduced the activities of SOBaD®5when compared with the Group A
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control rats which thus suggests the generatidineef radicals and the treated groups also
significantly increased the activities of the ariitant defense system enzymes such as
MDA, GPx and Catalaseak@.05 when compared with the control group. Thiggasts
that bottMoringaoleifera oil and Cashew nut oil extractshelped to restbesdctivities of

the antioxidant defense system.

Conclusion: These show ameliorative effect oringaoleifera seed oil and Cashew nut oil on

Cadmium induced liver damage.

Key words. Histochemical, Antioxidantsjoringaoleifera, Anacardiumoccidentale, Oxidative

stress, Liver, Cadmium.

Introduction

Cadmium is one of the most toxic metal ions of @wironment bound in the air, food and water
[17].1t is found in foods (such as vegetables, mgaand cereals) and also produced as a
byproduct of zinc and lead mining and smelting [28hdmium metal is used mainly as an
anticorrosive, electroplated onto steel. Cadmiurfideu and selenide are commonly used as
pigments in plastics. Cadmium compounds are useteitric batteries, electronic components
and nuclear reactors[8][15]. It is absorbed by mistues of the body and becomes more
concentrated in the liver and kidneylt is slowlycested from the body and has a biological life
span of 17-30 years[14].It has been associated aaiticers of the lung, prostate, pancreas, and
kidney [16]Moringaoleiferais the most widely cultivated species of a monogerfamily, the
Moringaceae, which is native to the sub-Himalayatts of India, Pakistan, Bangladesh and
Afghanistan [11]. It is a perennial softwood treéhwtimber of low quality, but which for
centuries has been advocated for traditional, nmeicand industrial uses [9]. Leaves are
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longitudinally cracked, 30-75 cm long main axis atsl branch jointed, glandular at joints,
leaflets are glabrous and entire[11][1Bhe leaflets are finely hairy, green and almostbss on
the upper surface, paler and hairless beneath,redattinged mid-veins, with entire(not toothed)
margins, and are rounded or blunt-pointed at tlex @md short-pointed at the bEisH[19]. The
twigs are finely hairy and greeRlowers are white, scented in large axillary dovaniples, pods
are pendulous, ribbedeeds are 3-angl¢tl1][19]. Moringa seed oil (yield 30-40% by weight)
also known as Ben oil, is a sweet non-sticking,-doang oil that resists rancidity. It has been
used in salads, for fine machine lubrication, amdhie manufacture of perfume and hair care
products [30].Anarcardiumoccidentale is a native of Brazil and the Lower Amazons. The
cashew has been introduced and is a valuable caghic the Americas, the West Indies,
Madagascar, India and Malaysia [ApacardiumoccidentalelL. grows well in the tropical, is a
multipurpose tree of the tropics which attains iglieof about 15m. They grow on relatively dry
soil in nature but in cultivation grow in tropiaain forest. Tyman and Morris [31] described the
composition of Cashew Nut Shell Liquid (CNSL).Thmeomic importance of this special tree
is such that while the tree is native to Central &outh America, it is now widely distributed
throughout the tropics, particularly in many paofsAfrica and Asia. The Cashew tree will
tolerate a wide range of condition including droughd poor soil, but cannot withstand cold
frost. The major producing countries of Cashew Baezania, India, Mozambique, Srilanka,
Kenya, Madagascar, Thailand, Malaysia, Indonesigem, Senegal, Malawi and Angola.
World Bank data estimates that 97% of productiorirasn wild trees and only 3% is from
established plantations [26]. Gibbehal.,[10]reported that many trees are found growing wild
and that the plant germinates poorly, those thatcaltivated are propagated by seed which are

planted at a rate of 2-3 per hole due to poor geatiin rates. Thecommercial that
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phytochemicals activityimportance of cashew is tluets richness in nutrient of CNSL. that
constitutes of 47% fat, 21% protein and 22% carldodte, vitamins and all essential aminoacids
especially thiamine (Ohler,1979)[24].1t is not &lyceride and contains a high proportion of
phenolic compound. It is used in industry as a raaterial for brake lining compounds, as a
water proofing agent, a preservative and in theufaturing of paints and plastics. It is toxic
and corrosive to the skin. An edible oil can beated from cashew nuts but no evidence of it
being carried out commercially has been found. Thityaof cashew apples to supply and fortify
the nutritional requirement for vitamin C, partiady in Africa was reported by Akinwale [2].
Cashew apple juice has been found to contain tigekt amount of vitamin C (203.5mg/100ml)
of edible portion and when the cashew apple wasdelé with other tropical fruits it boosted
their nutritional quality. The importance of thedbaw Nut Kernel Oil and Cashew Nut Shell
Liquid (CNSL) cannot be overemphasized. The fat of nut is comlyleiatural and unprocessed
which is best for the body. It is especially richLinoleic acid (Omega-3) and is least damaging
to heart and arteries. It constitutes about 47%eftotal weight of the nut. Nuts often produce
oil half their weight. Cashew has what is called tpood fat. Cashew has the right combination
of fat and the ratio of saturated to monounsatdrated polyunsaturated is 1:2:1 which is ideal
for human consumption. The relative abundance afounsaturated fatty acids in cashew nut is
conducive to the promotion of good health and thatrelative abundance of fat in cashew nut in

no way poses a nutritional risk [1].

It has been reported that continuous exposure amication of liver to different types of
exogenous compounds on a daily basis may lead fatibedysfunction [21]. This study was
aimed at investigating the combined effectsMiringaoleifera oil and Cashew nut oil on

cadmium-induced liver damage in wistar rats.
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Materialsand Method

Plants Extract preparation

2330g of Moringa seed was purchased from Mararahikehin Nasarawa State. The oil was
extracted using the following procedures. The huskse removed from the seeds and they
wereheated inside an oven at a temperature %G 46d were pounded using a mortar and pestle
in order to separate the chaff from the seeds. SE®&&l extract was then grinded into powder
using a grinding mill. The powdered extract\dbringaoleiferawas dissolved in 466ml of water
at ambient temperature for two days and was ldterdd. The aqueous extract was then poured
into molten mesh and was placed on an oil extraotaehings4]. TheAnacardiumoccidental enut

oil was removed at high temperature and press@@0@ of Cashew nut was purchased from
Kuchikau in Nasarawa state. The oil was extracgdguthe following procedure. The nuts were
heated inside an oven at a temperature 8€4thd were grinded into powder using a grinding
mill. The extract was poured into a molten mesh jgladed in an oil extractor machine. The oill
was removed at high temperature and pressure aftid dib extract were kept at room

temperaturg4).
Drug Preparation

The Cadmium Sulphate Solution (3Cd3bB,0) was prepared by dissolving 9.9198mg of
Cadmium Sulphate salt (CdS) in 5ml of 0.9% w/v (PH)Phosphate buffer. The Ascorbic acid
(Vitamin C) was prepared by dissolving 5mg of Vitan€ in 10ml of 0.9% w/v Phosphate
buffer. The Vitamin E (Alpha Tocopherol) was preggaiby dissolving 6mg of Vitamin E in

20ml of olive oil.
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Experimental animals:

Thirty five (35) wistar rats weighingbetween 80g38were used for this research work. The
rats were randomly selected into seven (7) grogp®léow A, B, C, and D, E, F and G each
group containing five rats. They were kept in thneval house of Bingham University, Nigeria
and given feed and wated libitum.All experimental investigations were done in coiapte
with humane animal as stated in the “Guide to thee cand use of Laboratory Animals
Resources”. National Research Council, DHHS, Putb.NW\H 86 — 23 [35] and in accordance

with ethical approval of the Anatomy Departmentddiam University, Karu, Nigeria.

Chemical and Extract Administration;

Moringaoleifera of 0.32ml (40mg/kg)and Cashew nut seed oil, 0.162tmg/kg) each of

Moringaoleifera seed oil and Cashew nut oil, 0.8ml (100mg/kg) @&win C, O.3ml of Vitamin

E (300mg/kg) and 5ml of 0.9% wi/v of (PH 7.4) Phasehbuffer were administered orally to the
experimental rats according to their individual s for a period of four (4) weeks using a 2ml
syringe with an oral cannular at the tip. The adstiation was done by holding the rats with a
glove using the left hand in such a way that thekmegion was being held so that the rats would
be stable while the extracts were being adminidtemally. The treatment was done every

morning after which the animals were fed.

Animal Treatment

The animals were treated as shown below in the tabl

Table 1: Number of Animals in each group &wosage of treatment given:
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Groups Number of Animals Dosage

A 5 5ml of 0.9% w/v Phosphate
buffer per kg

B 5 3.5mg/kg Cadmium only

C 5 100mg/kg Vitamin C (0.8ml) and
300mg/kg Vitamin E (0.3ml)

D 5 100mg/kg Vitamin C (0.8ml) and
300mg/kg (0.3ml) Vitamin E +
3.5mg/kg Cd

E 5 3.5mg/kg Cadmium+ 40mg/kg
Moringaoleifera seed oil (0.32ml)

F 5 3.5mg/kg Cadmium+ 40mg/kg
Cashew nut oil (0.32ml)

G 5 3.5mg/kg Cadmium+

Moringaoleifera seed oil +
Cashew nut oil 20mg/kg each
(0.16ml each).

Control Groups

The animals were grouped into three control gronpigh are; the normal control (A),
the negative control (B) and the positive conti@).(The Normal Control Group (A)
received 5ml of 0.9% w/v Phosphate buffer orally &operiod of four (4) weeks. The
Negative Control Group (B) was induced intrapermalty with 3.5mg/kg 3CdS£BH,0.

The Positive Control Group (C) received 100mg/k@iftl) Vitamin C and 300mg/kg

(0.3ml) Vitamin E orally for a period of four (4)egks.

Prophylactic Treatment Group

The animals in Group D were the prophylactic grolgt received 100mg/kg (0.8ml)

Vitamin C and 300mg/kg (0.3ml) Vitamin E for a petiof four (4) weeks followed by
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intraperitoneal injection of 3.5mg/kg body weightSQ 8H,O . The rats were then

sacrificed after 24 hours.

Therapeutic Treatment Groups

The animals in Groups E, F and G were the therapeontrol group. The animals in
each group were injected intraperitoneally withn3gkg 3CdSQ.8H,0. After 48 hours
of the injection, the animals in Group E and F rem@ 40mg/kg body weight of
Moringaoleifera Seed Oil and Cashew Nut Oil for a period of fod) (veeks. The
animals in Group G received 20mg/kg each (0.16mhkeaf bothMoringaoleifera Seed

oil and Cashew nut oil.

Animal Sacrifice

The animals were sacrificed twenty four (24) hatrsugh cervical dislocation after which food
and water had already being withdrawn from thene ahimals were laid in a supine position on
the dissecting board, the two hind limbs were fald the tail was pulled until a sound was held
which indicated that the animal was dead. The ttiorand abdominal cavities were exposed
adequately by using a surgical blade to make aimeidincision through the skin of the
abdominal wall from the xiphisternum to the pubymghisis. After the abdominal cavity had
been adequately exposed, the liver was removedirantersed in sucrose for biochemical
analysis and homogenized thereafter. They were phecessed for histochemical analysis.The
supernatants obtained were used to carry out Is¢ firinciple methods with the use of
appropriate salts for enzyme activities such asmagide dismutase (SOD) [36], Glutathione
Peroxidate (GPx) [38], Malondialdehyde (MDA) [3&caCatalase [37] spectrophotomerically

with the use of spectrophotometer.



166 Statistical Analysis

167 Data were expressed as Mean = Standard Error ohM8a&E.M), One- Way ANOVA using
168 Medical software packages to determine the levdigrificance P < 0.05 (95% CI) was taken as
169 the significant level.
170
171  RESULT
172 Table 2: HISTOCHEMICAL ANALYSIS FOR ENZYME ASSAY RESULTS
173 (ANTIOXIDANT DEFENSE SYSTEM ENZYMEY)
174

GROUP MDA(10° GPx (umoles/mg) SOD (units/min) | CAT

units/mgq) Meanz SEM Meanz SEM (umoles/mg)
Mean+ SEM Mean+ SEM

A 1.8+0.22 0.41+0.01 2.8+0.20 1.36%0.03

B 4.13+0.37* 0.74+0.07* 2.4+0.40 2.25+0.20*

C 4.16+0.49* 0.69+0.03* 1.2+0.20* 1.89+0.11*

D 3.63+0.13* 0.69+0.03* 1.2+0.49* 2.16+0.09*

E 3.25+0.06* 0.47+0.01* 0.6+0.24* 1.30+0.02*

F 4.32+0.56* 0.57+0.07 1.2+0.49* 1.65+0.22

G 8.05+1.75* 0.34+0.04 1.6+0.24* 1.01+0.11*
175 The Meanzx the Standard Error of Mean (SEM) of adqdiant enzymes for Oxidative Stress
176  Markers in the Liver at p<0.05 Significant Level @5% Confidence Interval. * indicates
177  statistical significance when compared with thenmalrcontrol values
178  Discussion
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Lipid peroxidation is one of the main manifestafoof oxidative damage, which plays an
important role in the toxicity of many xenobioti8fR7].The prevention of lipid peroxidation is
essential for all aerobic organisms and so thenisgais well equipped with antioxidants that
directly or indirectly protect cells against thevarse effects of xenobiotics, carcinogens and
toxic radicals [13]. The Groups C, D, E, F and Gwbd an increased in the level activity of
MDA in the liver tissue supernatant, which was #igant at p < 0.05 when compared with
Group A rats. This means that the combined antamtighroperties of the drugs and both plants
oil extract ofMoringaoleiferaseed oil and Cashew nut oil were able to mop udrde oxygen
radicals which were generated by Cadmium. This tardirms the reports made by [23] that
antioxidants have shown protection functions adgagasimium induced toxicity in different
animal models where their supplementation reducesati/e Oxygen Species (ROS) levels and
lipid peroxidation.

Group B showed a significant increase in the lenfectivity in the liver supernatant when
compared with Group A at p 0.05. This means that free oxygen radicals weregged by
cadmium in the liver. This thus confirms the sudiges made by [29] that increased
accumulation of Cd in the liver induces lipid padation and increases the production of
malondialdehyde (MDA).

Glutathione peroxidase converts®3 and/or other lipid peroxides to,8 and hydroxyl lipids
and in the process glutathione is converted to iped glutathione (GSSG). It has been well
established that glutathione peroxidase also pday#al role in reducing the risk of oxidative
stress [18][20]. The Groups C, D and E showed sdowestatistically significant increased
activity in the liver tissue when compared with gpoA at p< 0.05 significant Level and there

was also an increase in group F even though itneastatistically significant. This shows that
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the reactive oxygen species generated by cadmiura mepped up by the combined activities
of the antioxidants present in the drugs aidringaoleiferaseed oil. This agrees with the
suggestion made by[6] that antioxidant moleculesnaainly free radical scavengers are thought
to play a crucial role in counteracting free ratlicedluced damage to macromolecules by
reducing the peroxide concentrations and repaokide membranes.

The superoxide dismutase is a primary antioxigayme and is essential to the organism to
fight against oxidative effects of free radical8][20]. The Groups C, D, E, F and G showed a
statistically significant decreased activity in ther tissue when compared with Group A at P
0.05 Significant levels. This means that combinettba of the antioxidants present in the drugs
and both oil extracts oMoringaoleiferaseed oil and Cashew nut oil were able to efficientl
combat the free Oxygen radicals which were genétageCadmium. This therefore confirms the
suggestion made by[5] that supplementation of aimants reduced ROS levels, enzymatic and
non-enzymatic components of antioxidant defenctesys
Catalase is a scavenger enzyme which is presaheiperoxisomes of nearly all aerobic cells
and preserves to protect the cell from the toxieat$ of by HO, catalyzing its decomposition
into molecular oxygen and water without the proolucof free radicals. Catalase is one of the
most important antioxidant enzymes which cleave tthec H,O, substrate into water. One
molecule of catalase can convert millions molecuaesito HO,water and oxygen per second
[12]. The Groups B, C, D and E showed an incredseel of activity in the liver homogenate,
which was significant at g 0.05 when compared with group A and there wasnarease in
CAT activities in group F which was not significaattp< 0.05. This implies that the activity of

Catalase was increased in the liver by the combawbn of the antioxidants present in the
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drugs and in both oil extracts Méringaoleiferaseed oil and Cashew nut oil in order to
efficiently scavenge the free radicals which wezaayated [6].

Conclusion

This study therefore revealed ameliorative effdcMoringa Oleifera seed oil and Cashew nut

oil on Cadmium induced liver damage.
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