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ABSTRACT

Cobalt induces hypoxia in the brain which leads to oxygen deprivation resulting in cognitive
disturbance and decreased motor control. This study evaluated the effect of Moringa oleifera
extract on the cobalt chloride-induced cerebral cortex of adult male wistar rats.

40 male wistar rats weighing (90 + 120g) were used for the study and they were divided into 5
groups with each group containing 8 rats. Group A served as control which received distilled water,
Group B was treated orally with Cobalt chloride at dose 45 mg/kg, Group C received cobalt chloride
45 mg/kg + low dose of Moringa oleifera extract 250 mg/kg for 52 days, Group D treated with cobalt
chloride 45 mg/kg + high dose of Moringa oleifera extract 500 mg/kg and Group E treated with 500
mg/kg Moringa oleifera extract only and rats were sacrificed on the 53" day by cervical dislocation.
The brain of each rat was removed and weighed before half was fixed in formol calcium for
histological analysis and the second half was used for oxidative stress parameters. The mean body
weight of the wistar rats in group C and E increased significantly (P <0.05) while it decreased
significantly (P <0.05) in group D. The biochemical analysis shows a significant increase (P<0.05)
in the level of MDA in group B and a significant decrease (P<0.05) in group E. additionally, NO
level shows a significant increase (P<0.05) in group B compared with control. SDH activity
decreased significantly in group C, D, and E. Microscopic examination of the cerebral cortex in
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and E.

group B, C and D showed degenerative changes compared with normal histological features in A

The study concluded that cobalt chloride induced cerebral cortical damage while administration of
Moringa oleifera extract attenuated the toxic effect of cobalt chloride in wistar rats.

Keywords: Cobalt chloride; Moringa oleifera; cerebral cortex; malondialdehyde; nitric oxide;
succinate dehydrogenase; degenerative changes.

1. INTRODUCTION

Cobalt is a natural occurring element present in
certain ores of the earth’s crust and is essential
to life. Cobalt in trace amounts exists in the form
of various cobalt salts. Pure cobalt is an
odourless, shiny hard steel-gray metal [1]. Cobalt
is a heavy metal found on the periodic table as
atomic number 27 with an atomic weight of
58.933. The element was discovered by Georg
Brandt, a Swedish chemist and mineralogist in
1735 (Georg 2009; Georg 2010). Cobalt
compounds have been used for centuries to
impart a rich blue colour to glass and ceramics.
Cobalt is naturally found in many rocks, plants,
soil, water, and animals typically in small
amounts. (Georg 2009; Georg 2010).Cobalt
possesses an allergic potential it is considered
as the second of top five global allergens (Matiz
et al., 2009). Cobalt exposure may also occur in
the construction industry, primarily through skin
contact with cement. Irritant and allergic contact
dermatitis are considered the most frequent
occupational health hazards in cement workers

2].

Moringa oleifera is one of the best known
medicinal plants that have been consumed by
humans [3]. It is one of the richest plant sources
of Vitamins A, B, C, D, E and K [4,5,6,7]
(Caceres et al., 1992). MO is grown for its
nutritious pods, edible leaves and flowers and
can be utilized as food, medicine, cosmetic oil or
forage for livestock. Its height ranges from 5 to
10 m [8]. The aqueous and alcoholic extract of
M. oleifera root-wood reduce the elevated urinary
oxalate and lowers the deposition of stone
forming constituents of rat kidneys subjected to
ethylene glycol treatment [9]. M. oleifera also has
nutraceutical uses in the treatment of
hypercholesterolemia and hyperglycemia [10,11].
In addition, Moringa. oleifera leaf extract has
shown potentials in protecting against liver injury
induced by carbon tetrachloride [12,13]. The
most commonly used parts of the plant are the
leaves, which are rich in vitamins, carotenoids,
polyphenols, phenolic  acids, flavonoids,
alkaloids, glucosinolates, isothiocyanates,
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tannins and saponins [14]. The leaves of MO are
mostly used for medicinal purposes as well as for

human nutrition, since they are rich in
antioxidants and other nutrients, which are
commonly deficient in people living in

undeveloped countries [15]. MO leaves have
been used for the treatment of various diseases
from malaria and typhoid fever to hypertension
and diabetes [16]. The cerebral cortex is the thin
layer of the brain that covers the outer portion
(1.5-5mm) of the cerebrum. i.e it is the outer
covering of the grey matter over the hemisphere
and it is covered by meninges. Studies have
indicated cerebral cortex is the largest site of
neural integration in the central nervous system
[17]. It has been observed that genetic disorder
of the cerebral cortex associated with decreased
folding in certain areas may lead to micro gyrus,
where there are four layers instead of six, is in
some instances seen to be related to dyslexia
[18].

In view of the reported neurotoxic properties of
cobalt chloride, the presented assessed the
possible ameliorative potential of Moringa
oleifera leaf extract in wistar rats following cobalt
chloride induced cortical damage

2. MATERIALS AND METHODS
2.1 Location of Study

The animal house of Anatomy department of the
Faculty of Basic Medical Sciences, Ladoke
Akintola University of Technology, Ogbomosho,
Oyo state,Nigeria served as the location for this
study.

2.2 Experimental Animals

40 adult males healthy wistar rats (90-120 g)
were obtained from the animal house of the
department of Human Anatomy, Faculty of Basic
Medical Sciences, Ladoke Akintola University of
Technology, Ogbomosho. The animals were
housed in animal cages in the Animal house for
two weeks to acclimatize prior to the study. The



Ajibade et al.; AIMAH, 19(7): 46-57, 2021; Article no.AJMAH.69945

animals were maintained strictly under standard
laboratory conditions in accordance with the
guide for the care and use of laboratory animals
complied by the National Academy of Science
and published by the National Institute of Health
(1985)

2.3 Weekly Body Weight Measurement

The body weights of the experimental animals
were monitored and weighed with a weighing
scale and the values were recorded weekly. The
body weights were taken during the
acclimatization and administration periods so as
to monitor the changes in view of the
administration of cobalt chloride and moringa leaf
extract to the wistar rats.

2.4 Plant Material Preparation

The fresh moringa Oleifera were obtained from
the university environment, authenticated,
cleaned and dried at room temperature. The air
dried leaves were grinded into powdery form.
400 g of the powdered leaves were then taken to
the Food Science and Engineering Department
(Lipid Room), Ladoke Akintola University of
Technology, Ogbomosho for aqueous extraction.
The aqueous extract was kept in the refrigerator
until the time it was used for the study.

2.5 Experimental Design and Grouping

40 adults male wistar rats weighing (110-200 g)
were separated into give groups based on theirs
weights range.

Group (Control group) received distilled
water

Group B received cobalt chloride 45 mg/kg
Group C received cobalt chloride 45 mg/kg
+ low dose of Moringa extract 250 mg/kg
Group D received cobalt chloride 45 mg/kg
+ high dose of Moringa extract 500 mg/kg
Group E received Moringa Oleifera extract
only (500 mg/kg)

chloride and
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The administration of cobalt
moringa extract was done orally for
consecutive days

2.6 Collection of Organs and Tissue
Processing

The animals were sacrificed on the 53 day of
administration by cervical dislocation the brain of
each rat was carefully harvested, weighed using
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a sensitive balance, fixed in 10%formo calcium
and processed for light microscopy and stained
with Hematoxylin and Eosin staining technique
as described by Carleton (1967).

2.7 Lipid peroxidation (LPO) assay [19]

Lipid peroxidation was carried out by measuring
the Thiobarbituric Acid Reactive (TBAR)
products. The method was based on formation of
pink colored product when 2-thibarbituric acid
(TBA) reacts with MDA in acidic medium for
30min to form thiobarbituric acid reactive
substances (TBARS). The absorbance of the
resultant pink  product was  measured
spectrophotometrically at 534nm.

Determination of Nitric Oxide [20] (Green et al,
1982).

Under acidic condition nitrite ion (NO,) reacts
with sulphanilamide to form a diazonium salt,
which combines with N- (1 — naphthyl) — ethylene
diamine dihydrochloride (NEDD) dihydrochloride
to form a bright coloured pinkish red azo dye.
The colour product is directly proportional to the
amount of nitrite present in the sample.

2.8 Photomicrography

The digital micrographs of the required cerebral
cortical sections were obtained to show the
morphological changes that occurred in the
treated group as compared to the control group.

The photomicrography was done in the
department of Anatomy, Ladoke Akintola
university of Technology, Ogbomosho, Oyo
state, using digital camera attached to
photomicroscope. (MD 900).

2.9 Statistical Analysis

All data obtained in this study was analyzed
using ANOVA and tested for significance using
Student’s t-test. P < 0.05, value was considered
significant while value greater than 0.05 was
considered insignificant.

3. RESULTS

Table 1 above revealed the body weights of
Wistar rats which increased slightly from the
control group (A) which increased from mean
value of 148.8 1+9.342 at the beginning of the
treatment to 150.8 +5.354 at the end of the
treatment.
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Table 1. showing the Mean * S.E.M of the body weights of wistar rats before and during

treatment
Week Group A Group B Group C Group D Group E
Week 0  148.8 £9.342 156.3 £2.631 168.8+5.489 181.3 £5.806* 178.8 +6.105*
Week 1 136.3 £5.324 151.3+£3.504* 130.0+6.172 143.8+2.631 162.5 +8.399*
Week 2  162.5 +7.258 153.8 +3.239 145.0+7.638 145.7+4.286 168.8 £ 10.21
Week 3  163.1 £7.254 153.1 +4.324 149.2 +8.604 149.3+9413 169.4 +13.24
Week4  175.6 £5.625 173.1 £4.719 176.7 £ 8.819 183.3+7.601 210.0+4.880***
Week 5  171.3 £5.154 175.0 £5.000 178.3+9.804 185.0+6.191 205.7+4.809**
Week 6  150.8 +5.354 163.5 £5.392 180.4+7.243** 177.744.232** 185.1+3.924**

Significance: P < 0.05, value was considered significant (*) while value greater than 0.05 was considered
insignificant. Values were expressed as Mean + SEM

Group B which received cobalt chloride only (45
mg/kg) shows a slight increase in body weights
of the wistar rats from mean value of 156.3
1+2.631 at the beginning to 163.5 £5.392 at the
end of treatment and in comparison with the
control (group A), it is statistically significant
(P<0.05).

Group C which received cobalt chloride (45
mg/kg) + a low dose of Moringa oleifra extract
(250 mg/kg) shows a greater increase in body
weight of the wistar rats from mean value of
168.8 + 5.489 at the beginning to 180.4+7.243**
at the end, this weight increase is statistically
significance (P< 0.05) when compared with the
control (Group A).

Group D which received cobalt chloride (45
mg/kg) + a high dose of Moringa oleifra extract
(500 mg/kg) shows decreased in body weight of
wistar rats from mean value 181.3 £5.806* at the

treatment and this weight loss is statistically
significance (P< 0.05) when compared with the
control (Group A).

Group E which received a high dose of Moringa
oleifra extract (500 mg/kg) shows a greater
increase in body weight of the wistar rats from
mean value 178.8 +6.105* at the beginning to
185.1+£3.924*** at the end, this weight increase is
statistically  significance (P< 0.05) when
compared with the control (Group A).

The table showed an insignificant increase
(P>0.05) in the final body weights of rats in group
B, a significant increase (P<0.05) in the final
body weights of rats in group C, a significant
decrease (P<0.05) in the final body weights of
rats in group D and a significant increase
(P<0.05) in the final body weights of rats in group
E when the initial and final weights of rats were

compared with the control group.

beginning to 177.7+4.232** at the end of
Table 2. showing the initial and final body weight analysis of wistar rats
Groups Initial Weight (g) Final Weight (g) % Weight Gain or Loss
A 148.8 £ 9.342 150.8 + 5.354 2
B 156.3 £ 2.631 163.5 + 5.392 7.2
Cc 168.8 + 5.489 180.4 £ 7.243** 11.6
D 181.3 £ 5.806* 177.7 £ 4.232* -3.6
E 178.8 £ 6.105* 185.1 + 3.924** 6.5

Significance: P < 0.05, value was considered significant (*) while value greater than 0.05 was considered
insignificant. Values were expressed as Mean + SEM

Table 3. showing the mean * S.E.M of brain weight of adult wistar rats after sacrifice

Groups Brain weight (Mean * S.E.M) Relative weight of brain (%)
A 1.53 £ 0.02951 1.02

B 1.51 £ 0.08514 01

C 1.62 £ 0.03957 0.90

D 1.67 +0.03374 0.94

E 1.60 + 0.05101 0.90

Significance: P < 0.05, value was considered significant (*) while value greater than 0.05 was considered
insignificant. Values were expressed as Mean + SEM
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Fig. 1. Histogram showing the Mean * S.E.M weight of BRAIN

Table 4. showing the effect of cobalt chloride and moringa extract on the activities of MDA, NO
and SDH in the brain

Groups MDA NO SDH

A 17.09 £ 0.3674 7.957 £ 0.3308 3.487 £ 0.3783
B 20.46 + 0.5516*** 9.157 £ 0.3442* 3.486 + 0.3469
C 16.26 + 0.7128 8.171 £ 0.1643 1.910 £ 0.4178*
D 17.51 £ 0.7507 8.100 £ 0.7381 1.720 + 0.5399*
E 14.60 + 0.8136* 8.171 £ 0.2447 1.739 + 0.5377*

Significance: P < 0.05, value was considered significant (*) while value greater than 0.05 was considered
insignificant. Values were expressed as Mean + SEM,; MDA: Malondialdehyde; NO: Nitric Oxide; SDH: Succinate
dehydrogenase

Table 3 above shows a significant (P<0.05)
decrease in the brain weight in Group B, C, D
and E as compared with Group A.

The figure above shows insignificant (P>0.05)
increase in brain weight in Group C, D and E as
compared with Group A, while B shows an
insignificant decreased (P>0.05) in brain weight.
3.1 Biochemical Evaluation

Table 4 reveals:

MDA: Group B increases significantly (P<0.05)
when compared to group A.Group C decreases
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insignificantly (P>0.05) when compared to group
A. Group D slightly increases insignificantly
(P>0.05) when compared to group A. Group E
decreases significantly (P<0.05) when compared
to group A.

NO: Group B increases significantly (P<0.05)
when compared to group A. Group C, D and E
increases  insignificantly  (P.>0.05) when
compared to group A.

SDH: Group B slightly decreases insignificantly
(P>0.05) when compared to group A. Group C, D
and E decreases significantly (P<0.05) when
compared to group A.
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Fig. 2. Histogram showing the changes in level of MDA, NO and SDH

The figure above shows a significant increase
(P<0.05) in the activity of MDA in group B, an
insignificant decrease (P>0.05) in group C,
insignificant increase (P>0.05) in group D,
significant decrease (P<0.05) in group E.

There was a significant increase (P<0.05) in the
activity of NO in group B, and an insignificantly
increase (P>0.05) in group C, D, and E.

Similarly, there was an insignificant decrease
(P>0.05) in the activity of SDH in group B, and a
significant decrease (P<0.05) in group C, D, and
E.

3.2 Histological Observation

Representative micrographs of H&E staining
showing the general cytoarchitecture of the
cerebral cortex in Wistar rats in group A (control),
Group B (Treated with cobalt chloride 45 mg/kg),
Group C (Treated with cobalt chloride(45 mg/kg)
and low dose of moringa extract(250 mg/kg) ),
Group D (Treated with cobalt chloride(45 mg/kg)
and high dose of moringa extract(500 mg/kg)
Group E (Treated with moringa extract(500
mg/kg) ). Magnification: X40, X400 respectively.

Normal histological features of the cortex were
observed in groups A, D and E treatment; this is
characterized by large pyramidal cells as well as
granule neurons, the pyramidal cells are
characterized with long axons that extend well
from the soma to adjacent neurons within the
neuropil. Apical and basal dendrites extend from
the well delineated soma of the pyramidal
neurons in this group. Perineural space
surrounding these cells appears intact, with intact
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nuclear and cytoplasmic content, both pyramidal
and granular cells appeared darkly stained with
no signs of diffused content with distinct layering.

Group B treatment caused conspicuous
degenerative changes in the cortex that was
characterized by peripheral and central
degenerative  changes, clustered pyknotic
pyramidal and granule neurons that appear with
fragmented cytoplasm and condensed nuclei.
Wide Perineural spaces can be seen surrounding
degenerating neurons, axons and dendrites are
scarcely appreciable around neurons in this
group, neuronal population appear scarcely
appreciable in this group (red arrow). Group C
treatment showed mild similarity with group B
treatment (red arrow).

Plate A: photomicrographs showing a normal
histological feature of the cerebral cortex,
characterized by large pyramidal cell, with long
axons that extends well from the delineated
soma of the pyramidal neurons, normal
molecular layers and external granular layer also
appear normal (H & E X100 X400).

Plate B: photomicrographs shows conspicuous
degenerative changes in the cortex that was
characterized by peripheral and central
degenerative changes, clustered pyknotic
pyramidal and granule neurons that appear with
fragmented cytoplasm and condensed nuclei.
Wide Perineural spaces can be seen surrounding
degenerating neurons, axons and dendrites are
scarcely appreciable around neurons in this
group, neuronal population appear scarcely
appreciable in this group (red arrow).
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Plate C. Treated with cobalt chloride (45 MG/KG) and low dose of moringa extract 250 MG/KG
for 52days x400
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Plate E. Treated with moringa extract (500 MG/KG) for 52days x400

Plate C: photomicrographs shows Group C
treatment showed mild similarity with group B
treatment (red arrow).

Plate D: photomicrographs show External
pyramidal layer (lll), Internal granular layer (V)
are well demonstrated across study groups. Red
arrow- degenerating and unhealthy cells with
loss of cytoplasmic and nuclear materials.

Plate E: photomicrographs shows large
pyramidal as well as granule neurons, the
pyramidal cells are characterized with long axons
that extend well from the soma to adjacent
neurons within the neuropil. Apical and basal
dendrites extend from the well delineated soma
of the pyramidal neurons in this group. Perineural
space surrounding these cells appears intact,
with intact nuclear and cytoplasmic content, both
pyramidal and granular cells appear darkly
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stained with no signs of diffused content with
distinct layering

4. DISCUSSION

The study considered the effect of Moringa
Oleifera extract on cobalt chloride induced
cortical damage in adult wistar rats. Cobalt is an
essential trace element required for normal
growth development, cellular homeostasis and
many enzymatic reactions [21]. Moringa oleifera
is one of the best known medicinal plant. The
Moringa plant has been consumed by humans
[3]. It is one of the richest plant sources of
Vitamins A, B, C, D, E and K [4,5,6,7] (Caceres
et al, 1992). The vital minerals present in
Moringa include Calcium, Copper, Iron,
Potassium, Magnesium, Manganese and Zinc. It
has more than 40 natural anti-oxidants. Moringa
has been used since 150B.C. by ancient kings
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and queens in their diet for mental alertness and
healthy skin. The leaves, pods, seeds, gums,
bark and flowers of Moringa are used in more
than 80 countries to relieve mineral and vitamin
deficiencies, support a healthy cardiovascular
system, promote normal blood-glucose levels,
neutralize free radicals, provide excellent support
of the body's anit-flammatory mechanisms,
enrich anemic blood and support immune
system. It is also used to make an efficient fuel,
fertilizer and livestock feed. Moringa leaf has
been purported to be a good source of nutrition
and a naturally organic health supplement that
can be wused in many therapeutic ways
[22,23,24].

The oral administration of cobalt chloride when
compared between the first week of
administration and the last week of
administration with the body weight of animals in
group A(control group) showed insignificant
increase (P> 0.05) in group B (cobalt-treated
group) which was exposed to 45 mg/kg of cobalt
chloride, group C which was exposed to 45
mg/kg of cobalt chloride and 250 mg/kg of
moringa extract (low dose) increased significantly
(P<0.05) and group E which was exposed to 500
mg/kg of moringa extract (high dose) increased
significantly (P<0.05) while group D which was
exposed to 45 mg/kg of cobalt chloride and 500
mg/kg of moringa extract (high dose) decreased
significantly (P<0.05).Group C had the highest
percentage increase (11.6%) then group B(7.2%)
and group E(6.5%) which shows that cobalt
chloride increases the body weight and low dose
of moringa extract act as a catalyst in body
weight increase. This result is in accordance with
the findings of Hoyt et al., [25] that concluded
that the brain makes up only 2-4% of the body
weight so cobalt chloride does not have any
effect on the body weight Hoyt et al., [25]. These
implies that Moringa oleifera extract increases
feed intake which resulted in significant increase
in the weight of animals in group C and E.

Comparing the relative brain weight of group B
(cobalt-treated group) which was exposed to 45
mg/kg of cobalt chloride, group C which was
exposed to 45 mg/kg of cobalt chloride and 250
mg/kg of moringa extract (low dose), group D
which was exposed to 45 mg/kg of cobalt
chloride and 500 mg/kg of moringa extract (high
dose) and group E which was exposed to 500
mg/kg of moringa extract (high dose),
insignificant decrease (P> 0.05) was observed in
all groups. This result showed decrease of the
brain weight in all the groups and this is similar to
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the previous findings Hoyt et al., [25] that cobalt
chloride affected the structure and maturation of
the brain suggesting its neurotoxic effects. [25].

There was a significant increase (P< 0.05) in the
MDA level in group B (cobalt-treated group) from
17.09 + 0.3674 to 20.46 = 0.5516***when
compared with group A (control group),an
insignificant decrease (P> 0.05) in group C when
compared with group A (control group), an
insignificant increase (P> 0.05) in group D when
compared with group A (control group) and a
significant decrease (P< 0.05) in group E from
17.09 + 0.3674 to 14.60 + 0.8136* when
compared with group A (control group). The
groups consuming MO extract had significant
decreases in malonaldehyde when compared to
group B. Malondialdehyde (MDA) is an index of
lipid peroxidation (Draper and Hadley, 1990).
Exposure to cobalt increases the level of
MDA(Lipid Peroxides).These findings are in
agreement with [26] who reported that exposure
to cobalt ions induced oxidative stress in
investigated tissues of goldfish and [27] who
reported lipid peroxidation level increase in
cobalt-treated embryos at concentrations of 100
and  500ug/L.Moringa  oleifera has an
ameliorative effect against oxidative stress due to
the presence of rich combination of antioxidant
phytochemicals which reduces the activity of
oxidative stress biomarkers in the brain [28].

There was a significant increase (P< 0.05) in the
NO level in group B (cobalt-treated group) from
7.957 + 0.3308 to 9.157 + 0.3442* when
compared with group A (control group), an
insignificant increase (P> 0.05) in group C, group
D and group E. There was an insignificant
increase in NO level from Moringa oleifera co-
treated groups (C , D and E) when compared to
group B which shows that cobalt chloride
induced oxidative stress and M. extract
attenuated the effect of the cobalt chloride-
induced toxicity. This is similar to the findings of
other investigators in which the result suggest
that monosodium glutamate induced oxidative
stress in all the groups except the control group
and Moringa oleifera reduces the oxidative stress
caused by cobalt chloride [29].

An insignificant decrease (P> 0.05) in the SDH
level from 3.487 + 0.3783 to 3.486 + 0.3469, in
group B (cobalt-treated group) was observed. A
significant decrease (P< 0.05) in group C from
3.487 + 0.3783 to 1.910 + 0.4178* in group D
from 3.487 + 0.3783 to 1.720 + 0.5399* and in
group E from 3.487 + 0.3783 to 1.739 + 0.5377*
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was observed. Moringa oleifera has an
ameliorative effect against oxidative stress due to
the presence of rich combination of antioxidant
phytochemicals which reduces the activity of
antioxidant enzymes (SDH) in the brain [28].

Histological findings showed normal
cytoarchitecture in the control group A.
photomicrographs showing a normal histological
feature of the cerebral cortex, characterized by
large pyramidal cell, with long axons that extends
well from the delineated soma of the pyramidal
neurons, normal molecular layers and external
granular layer also appear normal in this group.
Perineural space surrounding these cells
appears intact, with intact nuclear and
cytoplasmic content, both pyramidal and granular
cells appeared darkly stained with no signs of
diffused content with distinct layering. Group B
(treated with cobalt only) showed conspicuous
degenerative changes in the cortex that was
characterized by peripheral and central
degenerative  changes, clustered pyknotic
pyramidal and granule neurons that appear with
fragmented cytoplasm and condensed nuclei.
Wide Perineural space was seen surrounding
degenerating neurons, axons and dendrites are
scarcely appreciable around neurons in this
group, neuronal population appear scarcely
appreciable in this group. The histological section
of group C (treated with cobalt + low dose of
moringa) showed a mild degenerative changes
with a similar morphological features with group
B (cobalt only treatment group).Treatment
caused degenerative changes in the cortex in
group D by showing External pyramidal layer
(1, Internal granular layer (IV) which are well
demonstrated across study groups. It also shows
degenerating and unhealthy cells with loss of
cytoplasmic and nuclear materials in this group.
Histological findings in group E showed
consistency with group A in histological features
as.

Presented following Morinte olenga leaf extract
administration leading to preservation of the
histoarchitecture of cortical tissue in group C, D
and E which prevented conspicuous loss and
damage of cortical tissue. This is similar to the
findings of [30] there was also loss of Purkinje
cell numbers as evidenced by a decrease
cellularity in the Purkinje cell layer and the
external granular layer became markedly
developed in the treated group which could be an
indication of a delayed migration of granular cells
towards the molecular layer. Moringa oleifera
extract did not produce any observable disruptive
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damage on the tissue of the cerebral cortex. This
finding is similar to reported positive effects of
moringa extract on the cerebral cortex and
suggested it could give protection against
devastating diseases like Alzhemier's [31].
Previous findings have indicated ameliorative
effects of Moringa oleifea (Owolabi et al., 2014).
The antioxidant properties of Moringa oleifea
include polyphenols such as flavonoids, phenolic
acid, tannins and saponins which potentiate the
ameliorative characteristics of the extract in the
following cobalt induced damage in the wistar rat
after treatment

5. CONCLUSION

The present study concluded that oral
administration of Cobalt chloride to male rats at a
dose of 45mg/kg body weight daily for a period of
52days resulted in cortical damage on the
histological and biochemical parameters on adult
wistar rats. Moringa oleifera extract
administration exhibited ameliorative effects on
the cobalt chloride-induced cortical damage. This
study shows that supplementation of Moringa
oleifera extract (@ 250 mg/kg and 500 mg/kg)
showed corticoprotective effect against cobalt
chloride-induced toxicity.

6. LIMITATION OF THE STUDY

This study was limited to ameliorative effects of
aqueous leaf extract of Moringa oleifera on
cobalt chloride induced cortical damage in wistar
rats. Further studies which could not be done in
relation to this study may be necessary in
association  with  molecular basis and
immunohistochemical implication which may
corroborate the findings from the present studies.
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