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ABSTRACT

Aims: Cnidoscolus aconitifolius (CA) is a plant known to possess very high phenolic compound.
The study evaluated hematological indices, anti-oxidative properties and gastroprotective potentials
of CA leaf-supplemented diet.

Methodology: Male Wistar rats weighing between 80-100 g were divided into 5 groups of n=18.
Group 1 animals were fed with normal diet and groups 2-5 were fed with diets supplemented with
1%, 2.5%, 5% and 10% of C. aconitifolius powdered leaves continuously for 4, 8 and 12 weeks.
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also examined via histology.

damage across all the groups.

Hematological indices were examined in the whole blood plasma Malondialdehyde (MDA),
Glutathione (GSH), Catalase (CAT) were investigated, and changes in stomach architecture were

Results: There was a progressive increase in weight gain at different weeks of feeding with
Cnidoscolus aconitifolius-supplemented diet (CAD). Malondialdehyde level decreased (p<0.05)
significantly in 1% CAD at 8 weeks of feeding when compared to normal diet group. Glutathione at
the 8th and 12th weeks of feeding with 1% CAD and 10% CAD significantly (p<0.05) decreased
when compared to the group fed normal diet. Catalase activity increased (p<0.05) significantly in
1%, 2.5% and 5% CAD groups when compared to the group fed normal diet at 4 weeks of feeding.
There was increase in haematological indices across all the groups during the weeks of feeding.
The microscopic examination of the stomach epithelial layer reveals improvement with no serious

Conclusion: Cnidoscolus aconitifolius-supplemented diet moderately improves blood anti-oxidant
against oxidative stress and the hematological indices with time. The diet also maintains the
structural integrity of the stomach wall without causing any damage.

Keywords: Cnidoscolus aconitifolius-supplemented diet; anti-oxidant; hematological indices; epithelial;

phenolic compound.
1. INTRODUCTION

Plants such as vegetables are been considered
as plant-based foods and have been reported to
promote healthy living in humans and animals,
and are also important sources of bioactive
phytochemicals [1,2]. It is an important source of
free radical scavenging antioxidants. The
common phytonutrients acting as antioxidants in
vegetables are vitamins C and E, the
carotenoids, flavonoids and thiol (SH)
compounds [3,4]. Vegetables also have been
reported to have flavonoids such as quercetin,
kaempferol, catechins, and anthocyanidins which
are famous for their antioxidant and anti-
inflammatory health benefits.

Blood disorders and diseases can be dangerous.
They can spread rapidly during the circuit of the
bloodstream around the body, and impair many
functions aided by blood. Most common
disorders associated with blood are anemia,
blood clots and cancer [5]. Hematological indices
have given insight into the production of potential
cells by helping to monitor and evaluate the
incidence of diseases in animals [6,7,8]. Some
vegetables have been seen to possess strong
hematopoietic property (enhancing the
production of new blood cells); reducing osmotic
fragility in protein energy malnutrition, and
increasing the life span of erythrocytes [9]. Also,
it has been reported that minerals like Vitamins A
and C, Fe, Zn and Cu are in abundance in most
vegetables, and it was suggested that they may
be of a great use in the management of sickle
cell disease and other blood relating disorders

(8]

Among the myriads of plants used against
chronic diseases is Cnidoscolous aconitifolius.
Cnidoscolus aconitifolius (Family:
Euphorbiaceae) has many names given to it by
different people due to its numerous traditional
uses, it is commonly known as ‘Efo Jerusalem’ or
‘Efo lyana Ipaja’ in South-West Nigeria and in
Niger Delta areas of Nigeria where it is known as
‘Hospital Too Far’ [10]. The English name of this
leafy vegetable is ‘tree spinach’ and colloquially
referred to as ‘Chaya’ [10]. Interestingly, C.
aconitifolius can thrive in a wide range of
conditions both in arid and rainy regions with little
need for care or extra fertility [11]. It is easy to
propagate, yet giving a high production per
square foot to serve year-round need of nutrients
to people especially in remote areas where
access to nutritious foods and supplement is
difficult [12,11]. The vegetable is a rich source of
nutrient such as protein. The total percentage of
essential amino acids in Cnidoscolus aconitifolius
leaf is about 44.80% and the non-essential
amino acid is 55.19% [13] and due to it rich
protein value, it can also be used for animal feed
formulation mixed with maize up to 250 g/Kg to
improve the performance of animal fed on low
protein diets [14]. It is rich in vitamins especially
the water-soluble vitamins and micronutrients
[15]. Cnidoscolus aconitifolius leaves contain
high carotene, vitamin A, vitamin C, niacin,
riboflavin, and thiamine [11]. The mineral
composition of Cnidoscolus aconitifolius leaf is
rich in P, K, Na, Ca, Mg, Zn and Fe [8].

A great number of the therapeutic applications
studies have been reported by various
researchers. It was discovered to have
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antidiabetic effect [16], antioxidant property
[17,10], hematopoietic property [91,
hepatoprotective activity [18,19], antimicrobial
properties [10,19,20], antifertility activity [6],
analgesic and anti-inflammatory properties [21].
The aim of the present study was to investigate
the impact of Cnidoscolus aconitifolius
supplemented diet on hematological indices,
oxidative stress and stomach histology in
experimental animals.

2. MATERIALS AND METHODS

Reagents: The 5’, 5'-dithio-bis (2-nitrobenzoate)
(DTNB), thiobarbituric acid (TBA), and
trichloroacetic acid (TCA) were products of
Sigma Chemicals Co., USA. Other reagents
were of analytical grade and the purest quality
available.

Experimental animals and grouping: Ninety
male Wistar rats (80-100 g) were used for this
study and were obtained from the Central Animal
House, University of Ibadan, Ibadan. They were
maintained under standard laboratory conditions
and housed in well ventilated plastic cages at
room temperature (26-28°C) and relative
humidity (60-70%), light-dark cycles (12 hr/12
hr), respectively. The animals were acclimated
for 2 weeks and allow free access to standard
diet (Top feeds Ltd, Ibadan, Nigeria). All
procedures used for the experimental animals
were in accordance with the guidelines of the
University of Ibadan Animal Ethical Committee
2017/2018. The animals were divided by weights
into 5 groups of n=18. Group 1 animals were fed
with normal diet and groups 2-5 were fed with
diets supplemented with 1%, 2.5%, 5% and 10%
C. aconitifolius-powdered leaves. The animals
were fed continuously for 4, 8 and 12 weeks and
body weight taken weekly. Percentage weight
gained, oxidative properties, hematological
indices and histology of the stomach were
determined for each group at 4th, 8th and 12th
weeks of feeding.

Collection and identification of plant
materials: C. aconitifolius leaves were harvested
fresh from a domestic vegetable garden in Ojoo,
Ibadan, Oyo- State, Nigeria and were identified
and authenticated by a taxonomist in the
University of Ibadan Herbarium, Ibadan Nigeria
(UIH) with voucher number UIH: 22763. The
leaves were air-dried at room temperature. The
dried leaves were ground to a fine powder using
a mechanical grinding machine. The ground
powder which was green in color was preserved

in sealed polythene containers at

temperature before use.

room

Feed formulation: Diet were made from
commercially formulated feed (Top Feeds,
Ibadan, Nigeria) containing crude protein 23.00,
fat/oil 6.00, crude fibre 5.00, calcium 1.00,
available  phosphorus 0.40, lysine 1.20,
methionine 0.50, salt (min) 0.30, and kcal/kg
metabolisable energy (min) 2900. Cnidoscolus
aconitifolius leaf supplemented diet (CAD) was
formulated to contain 1%, 2.5%, 5% and 10%
CAD. 1% CAD supplemented diet had 1 g of CA
sample mixed with 99 g of normal diet while 2.5
g, 5 g and 10 g of the sample was mixed with
97.5 g, 95 g and 90 g of the normal diet for 2.5%,
5% and 10% supplementation, respectively.
Supplemented and non-supplemented diets were
homogenized using a mixer and made into
pellets.

Hematological indices: Blood was collected
from the heart of the animal through cardiac
puncture. The red blood cells (RBC), Packed Cell

Volume (PCV), hemoglobin and other
hematological indices such as, lymphocytes,
neutrophils, monocytes, eosinophils  and
basophils were determined. The mean

corpuscular hemoglobin concentration (MCHC),
mean corpuscular hemoglobin (MCH) and mean
corpuscular volume (MCV) were calculated from
RBC, hemoglobin (Hb) and packed cell volume
(PCV) values [22,23]. The white blood cell
(WBC) count wasalso determined [24].

Biochemical analysis: The blood plasma was
used for determination of Malondialdehyde
(MDA) by thiobarbituric acid reactive species
method [25], reduced glutathione (GSH) by
Ellman reagent [26] and catalase (CAT) activity
was determined using a colorimetric assay based
on the yellow complex with molybdate and H,0O,
which was described in detail by Goth [27].

Histopathological examination: To determine
the hematoxylin and eosin, the stomach tissue
taken were fixed by immersion 4%
paraformaldehyde in 0.1 mol/L phosphate buffer
(pH: 7.2) for 48 hours, dehydrated, embedded in
paraffin, cut into consecutive 5 um transverse
sections with a microtome and stained with
staining solution (hematoxylin and eosin) [28].

Statistical analysis: All the data are presented
as Mean * Standard Error of Mean (SEM).
Statistical analysis was done using one-way
analysis of variance (ANOVA) and two-way
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analysis of variance and then followed by
Newman-Keuls and Bonferroni post hoc test. All
statistical analyses were done by using Prism

software, version (Diego, CA, USA). The
statistical difference at level p<0.05 was
considered significant.

3. RESULTS

Effect of Cnidoscolus aconitifolius-

supplemented diet on the body weight in rats:
The rats showed appreciable weight increase.
There was significant (p < 0.05) increase in
weight gained by rats fed with 5% CAD and
10% CAD at 8th and 12th weeks of feeding
when compared to normal diets fed rats

(Fig. 1).

Estimation of protein concentration in the
plasma of Cnidoscolus aconitifolius-
supplemented diet fed rats: The results show
that plasma protein concentration increased
significantly (p < 0.05) in rats fed with 1% CAD at
4 and 8 weeks of feeding, and in rats fed with 5%
and 10% CAD for 12 weeks when compared to
normal diet group respectively (Fig. 2A).

Estimation of Malondialdehyde level in the
plasma of Cnidoscolus aconitifolius-
supplemented diet fed rats: MDA level shows
significantly (p < 0.05) decrease in the rat fed
with 1% CAD gat 8 weeks of feeding when
compared to normal diet fed rat (Fig. 2B).

Estimation of Glutathione level in the plasma
of Cnidoscolus aconitifolius-supplemented
diet fed rats: The level of glutathione activity
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decreases significantly (p < 0.05) in the rat fed
with 1% CAD at 8 weeks and those fed 10%
CAD at 12 weeks of feeding when compared with
the normal diet fed rats respectively (Fig. 2C).

Estimation of Catalase level in the plasma of
Cnidoscolus aconitifolius-supplemented diet
fed rats: The results show that catalase activity
increases significantly in the rats fed 1%, 2.5%
and 5% CAD when compared with the normal
diet fed rats at 4 weeks of administration (Fig.
2D).

Hematological variables of rats fed
Cnidoscolus aconitifolius-supplemented diet
for 4 weeks: The result shows significantly (p <
0.05) increased in platelets in the rats fed 1%
and 2.5% CAD when compared to the normal
diet fed rats (Table 1).

Hematological variables of rats fed
Cnidoscolus aconitifolius-supplemented diet
for 8 weeks: The WBC significantly (p < 0.05)
decrease in the rats fed 1% and 2.5% CAD when
compared to the normal diet fed rats at eight
weeks of feeding. There was also a significant (p
< 0.05) decrease of neutrophils in the rats fed
1% CAD when compared with the normal diet fed
rats (Table 2).

Hematological variables of rats fed
Cnidoscolus aconitifolius-supplemented diet
for 12 weeks: The result shows that the

eosinophils increased significantly (p < 0.05) in
the rats fed 1% CAD when compared to the
normal diet fed rats at the 12th week of feeding
(Table 3).

NORMAL DIET
B2 1% CAD

B 2.5% CAD

M 5% CAD

10% CAD

Fig. 1. Effect of CAD on the percentage weight gain in rats at 4, 8 and 12 weeks
Values are expressed as mean + SEM, n=6. The level of significance was expressed as *p<0.05 compared with
the normal diet and the CAD groups. CAD = Cnidoscolus aconitifolius-supplemented diet
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Table 1. Effect of Cnidoscolus aconitifolius-supplemented diet on hematological indices in rats at 4 weeks

Parameters Normal diet CAD 1% CAD 2.5% CAD 5% CAD 10%
White Blood Cells (10°mm™) 2068.75+£189.40 2068.75+101.74 2150.00+106.07 2937.50+129.7 1912.50+201.43
Red Blood Cells (10°mm™) 6.01+0.24 5.59+0.15 6.26+0.46 6.51+0.59 5.61+0.22
Packed Cell Volume (%) 37.13+1.56 33.63+2.83* 37.63+0.83 34.00+£3.05* 35.00£1.51
Platelets 54750.00+2780.14 100250.00+16172.89* 87250.00+5764.46** 113125.00+13301.60 67375.00+17413.33
Hemoglobin concentration (gm 100-1mm) 11.55+0.459 10.53+0.87 12.35+0.33 11.11+0.99 11.44+0.66
Mean Corpuscular Hemoglobin (pg) 9.63+0.33 9.57+0.51 9.97+0.53 8.87+1.28 8.87+£1.23
Mean Corpuscular Hemoglobin Conc. (%) 15.5910.54 15.67+0.27 16.41+£0.22 16.411£0.22 16.31+£0.26
Mean Corpuscular Volume (m™) 30.88+0.20 30.59+1.96 30.36+1.48 27.18+4.01 31.17+0.42
Neutrophils (%) 18.25+1.45 22.25+0.63 22.00+1.85 22.00+1.93 20.25+1.39
Lymphocytes (%) 78.50+1.16 75.50+0.52 74.00+1.95 74.25+1.45 75.25+1.41
Monocytes(%) 1.75+0.25 1.75+0.48 1.75+0.25 1.75+0.48 1.75+0.25
Eosinophils(%) 0.75+0.32 0.25+0.14 1.23+0.24 0.88+0.24 1.38+0.13

Values are expressed as mean + SEM, n=4. The level of significance was expressed as *p<0.05 and **p<0.01 compared with the normal diet and the CAD groups. CAD = Cnidoscolus aconitifolius-supplemented diet

Table 2. Effect of Cnidoscolus aconitifolius-supplemented diet on hematological indices in rats at 8 weeks

Parameters Normal diet CAD 1% CAD 2.5% CAD 5% CAD 10%
White Blood Cells (10°mm™) 2262.50+289.67 3962.50+265.66** 4075+£116.37** 2887.5+331.89 3212.50+267.99
Red Blood Cells (10°mm™) 5.79+0.63 4.40+0.32 5.77+0.42 4.58+0.38 5.55+0.79
Packed Cell Volume (%) 34.50+3.66 26.504£2.22 34.50+£3.12 27.75+2.14 32.25+4.44
Platelets 89000.00+7245.69 70750.00+£10419.33* 106750.00+6169.48 86750+£6223.28 95000.00+7560.86
Hemoglobin concentration (gm 100-1mm) 11.63+1.39 8.90+£0.67 11.55+£1.03 9.15+0.75 10.75+1.58
Mean Corpuscular Hemoglobin (pg) 19.99+0.83 20.35+0.58 19.95+0.51 20.02+0.47 19.30+0.31
Mean Corpuscular Hemoglobin Conc. (%) 33.58+0.56 33.64+0.68 33.49+0.34 32.93+0.29 33.14+0.63
Mean Corpuscular Volume (m™) 59.54+0.38 60.63+2.62 59.58+1.75 60.82+1.84/ 58.231+0.38
Neutrophils (%) 32.75+2.66 42.00+1.23** 30.25+1.49 58.5+2.39 35.7545.92
Lymphocytes (%) 64.75+2.63 55.70+0.85 66.00+1.78 1.00+0.00 60.504£5.97
Monocytes (%) 1.2510.25 1.254£0.25 2.25+0.25 1.20+0.63 2.25+0.25
Eosinophils (%) 0.75+0.48 1.00+£0.41 1.501£0.45 - 1.50+0.65

Values are expressed as mean + SEM, n=4. The level of significance was expressed as *p<0.05 and **p<0.01 compared with the normal diet and the CAD groups. CAD = Cnidoscolus aconitifolius-supplemented diet
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Parameters Normal diet CAD 1% CAD 2.5% CAD 5% CAD 10%
White Blood Cells (10°mm™) 5037.50+184.14 4737.50+477.57 4700.00+£381.34 4600.00+£852.45 4787.50+£530.87
Red Blood Cells (10°mm™) 6.38+0.39 6.15+0.69 6.16+0.52 5.90+0.34 6.93+0.48
Packed Cell Volume (%) 37.00+1.87 35.75+4.05* 36.75+2.93* 35.50+2.10 40.25+2.96*
Platelets 130500.00+12086.49 164250.00+3145.76 161750.00+11535.27 150000.00+12062.34 157500.00+14361.41
Hemoglobin concentration (gm 100-1mm) 12.60+0.66 12.03+1.38 12.33+0.89 11.88+0.60 13.75+0.86
Mean Corpuscular Hemoglobin (pg) 19.81+0.39 19.54+0.31 20.08+0.52 20.16+0.49 19.86+0.16
Mean Corpuscular Hemoglobin Conc. (%) 34.05+0.34 33.65+0.52 33.59+0.28 33.50+0.47 34.26+0.81
Mean Corpuscular Volume (m-3)MCV 58.18+0.90 58.08+0.92 59.76+1.44 60.18+1.84 58.08+1.56
Neutrophils (%) 31.75+£3.52 27.2542.72 28.00+1.35 29.75+2.10 29.25+3.23
Lymphocytes (%) 65.25+3.64 69.004£2.97 68.50+1.56 68.00+1.47 68.25+3.43
Monocytes(%) 2.00+0.41 1.75+0.25 2.25+0.25 1.75+0.48 1.50+0.29
Eosinophils(%) 0.2040.25 2.00+0.71* 1.25+0.25 1.25+0.48 1.00+0.41

Values are expressed as mean + SEM, n=4. The level of significance was expressed as *p<0.05 and **p<0.01 compared with the normal diet and the CAD groups. CAD = Cnidoscolus aconitifolius-supplemented diet
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Fig. 2 (A, B, C & D). Effect of CAD on oxidative activity in rats
Values are expressed as mean + SEM, n=4. The level of significance was expressed as *p<0.05 compared with
the normal diet and the CAD groups. CAD = Cnidoscolus aconitifolius-supplemented diet

Plate 1. Photomicrograph of stomach in rats fed with Cnidoscolus aconitifolius-supplemented
diet (CAD) at 4, 8 and 12 weeks stained with H&E (presented at X400 magnification)
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Histopathology analyses of the rats fed
Cnidoscolus aconitifolius-supplemented diet
and the normal fed rats at 4 weeks, 8 weeks
and 12 weeks: Photomicrography of the
stomach sections using Hematoxylin and Eosin
(H&E) staining in the normal and experimental
rats shows the mucosa epithelial cells layer
without sloughing and well preserved (white
arrow), the mucosa layer show no infiltration of
the lamina propriaand gastric glands (slender
arrow), and the submucosal layers appear
normal and are not infitrated by any
inflammatory cells (blue arrow) at 4 weeks of
feeding with CAD (Plate 1). At 8 weeks of
feeding the normal and experimental rats
appears normal for 1% CAD except for the rats
fed with 2.5%, 5%, and 10% CAD which shows a
slight unpreserved mucosa epithelial cells layer
(white arrow). For the rats fed for 12 weeks, it
shows the mucosa epithelial cells layer without
sloughing and well preserved (white arrow), the
mucosa layer show no infiltration of the lamina
propria and gastric glands (slender arrow), and
the submucosal layers appear normal and are
not infiltrated by any inflammatory cells (blue
arrow) (Plate 1).

4. DISCUSSION

Cnidoscolus  aconitifolius-supplemented  diet
(CAD) fed to rats in this study was shown to
improve hematological indices, reduces weight
loss and oxidative stress, and also maintains the
histology of the stomach wall, depicting a
possible hematoprotective and gastroprotective
effects. Blood disorders are considered a major
hematopoietic disorder related to anemia,
thelassemia, polycythemia vera, leukemia, etc.
which are major conditions that reduces the
quality of life of suffer [29,30,31,32]. Diets rich in
certain types of vegetables have been previously
shown to reduce the risk of developing
hematopoietic dysfunctions.

Cnidoscolus aconitifolius-supplemented diet fed
to the rats for up to 12th weeks was seen to
show significant weight gained. Increase in body
weight is an index for acceptability of the food
formulation in rodents. An earlier study on C.
aconitifolius revealed the presence of desirable
nutritional factors that can serve as source of
ingredients for functional foods [8].

Various studies have shown the effect of
oxidative stress in the pathogenesis of
hematopoietic diseases in humans.
Phytochemical constituents are responsible for

medicinal activity of plant species. Preliminary
phytochemical analysis reveals large number of
flavonoids, phytate, saponin, alkaloid, tannins
and cyanogenic glycosides present in leaf extract
of Cnidoscolus aconitifolius [33,34,35]. The result
of these phytochemicals suggests that the plant

possesses potential anti-inflammatory,
antimicrobial and antioxidant properties
[33,34,35]. Natural antioxidants mainly come

from plants in the form of phenolic compounds,
such as flavonoids, phenolic acids, tocopherols.
The plant also possesses good proportion of
vitamin A, B, C & E. Vitamin A effectively
mediate normal vision, gene expression, growth
and immune function by its maintenance of
epithelial cell functions [36]. Vitamin C also is a
potent antioxidant that facilitates the transport
and uptake of non-heme iron at the mucosa, the
reduction of folic acid intermediates and the
synthesis of cortisol. Its deficiency includes
fragility to blood capillaries gum decay, scurvy
[37]. Vitamin E is a powerful antioxidant which
helps to protect cells from damage by free
radicals and it is vital for the formation and
normal function of red blood cells and muscles
[36]. Adequate supply of dietary antioxidants may
prevent or delay diabetes complications including
renal and neural dysfunction by providing
protection against oxidative stress [38]. The B
vitamins are essential for growth, development,
and a variety of other bodily functions. They play
a major rolein the activities of enzymes [39]
experimental evidences supporting the free
radical scavenging capacity of some
phytochemicals (such as Saponin, flavonoids
and tannins) contained in the plant help in the
prevention of oxidative damage in the body
system [40,41,35].

Malondialdehyde (MDA) is an indicator of lipid
peroxidation which also indicates the level of
hematopoietic decline in blood cells was reported
in this study. Cnidoscolus aconitifolius
supplemented diet ameliorates MDA activity at
8" weeks of feeding. Study on C. aconitifolius
reveal the ameliorative potential on MDA activity
(index of lipid peroxidation) [42,43]. Similarly, the
activity of saponins present in the leaf may be
responsible for the potential reduction of lipid
peroxidation activity as saponins have been seen
to exhibit antioxidant activity by reducing the lipid
hydroperoxides level [44].

The glutathione (GSH) is a water-soluble
tripeptide composed of the amino acids
glutamine, cysteine, and glycine which plays a
role in the detoxification of a variety of
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electrophilic compounds and peroxides via
catalysis by glutathione S-transferases (GST)
and glutathione peroxidases [45]. Glutathione is
a major endogenous antioxidant produced by the
cells and participates in neutralization of free
radicals and reactive oxygen species [46]. From
the result in this study, glutathione activity was
observed to decrease at 4th week and 12th week
of feeding with Cnidoscolus aconitifolius-
supplemented diet. This shows that Cnidoscolus
aconitifolius leaf does not provide much
ameliorative potentials against oxidative stress
when not extracted in ethanol or methanol.
Although the extraction of Cnidoscolus
aconitifolius leaf in either ethanol or methanol
was previously reported to have ameliorative
potentials against oxidative stress and also a
possible treatment against tissue damage [47].
The decrease in glutathione activity could be due
to supplementation with diet in raw feeding and
when not extracted.

Catalase (CAT) is an enzymatic antioxidant. It is
a component of the body antioxidant defense
systems which are involved in detoxification of
free radicals formed during oxidative stress. CAT
is a homoprotein, localized in the peroxisomes or
the micro-peroxisomeswhich catalases the
decomposition of H,O, to H,O and O, and thus
protecting the cell from oxidative damage by
H,O, and OH [48]. This study shows that
catalase activity increases at 4th week of feeding
with Cnidoscolus aconitifolius-supplemented diet.
It shows a potential ameliorative effect against
oxidative stress [42]. The increase in Catalase
activity in Cnidoscolus aconitifolius-
supplemented diet may be attributed to free
radical scavenging activities of Cnidoscolus
aconitifolius leaf. These antioxidant properties of
the leaf can be attributed to the presence of
flavonoids and vitamins C and E in the plant
known to possess antioxidant activities
[49,50,43,35].

Report from literature showed that blood indices
are very significant for the assessment of the
nutritive component of a given ration [51,52].
Cnidoscolus  aconitifolius leaf was initially
reported by various researchers to possess high
nutritive components, working as a blood purifier,
increases blood circulation, and also reduces the
rate of heart disease and cholesterol [53,54,55].
From the report on this study, it was investigated
that at 4 weeks, the PCV and Platelet increases,
at 8 weeks there was a decrease in WBC and
neutrophils with an increase in platelet, and at 12
weeks the PCV and basophils increases when

fed with Cnidoscolus aconitifolius-supplemented
diet. Packed cell volume is a measure of
erythrocytes in the blood and increment connotes
production of red blood cells and in turn an
increase in blood volume [7]. It has been
reported that hematological indices give insight
into the production potential and help to monitor
and evaluate incidence of diseases [56,57]. The
increase in these parameters could be attributed
to their phytochemical contents.

The histopathology study reveals well preserve
gastric wall architecture with no serious damage
to the tissues underlying them. A report on the
effect of aqueous extract of Cnidoscolus
aconitifolius in a rat model reveals a possible
treatment in lesions on kidney, liver, and colon
when the histopathological analysis was
determined [58]. Direct consumption of
Cnidoscolus aconitifolius leave could also protect
the gastric wall architecture if taken moderately
per time.

5. CONCLUSION

Our findings showed that the leaves of
Cnidoscolus aconitifolius  consist of useful
antioxidant compounds, which suggest that it
exhibit reversal effects on oxidative stress and
improves hematologic parameters thus making
the plant leaves a good source of natural
antioxidants and blood boosters. These findings
show that Cnidoscolus aconitifolius is a
promising plant for the prevention of diseases
due to its rich phytochemical compounds and
also could prove a potential hematoprotective
and gastroprotective effects.
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