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Abstract: Traditionally Pterocarpus erinaceus stem bark have being widely used in treatment of anemia. The goal of this
examination is to explore the viability of Pterocarpus erinaceus stem bark removes on jungle fever initiated paleness. Anaemia
was induced by inoculation of 2ml of infected blood containing 0.1 x 10" Plasmodium beghei. The sickly mice were treated
with 250 and 500mg/body weight of watery and ethanolic concentrates of Pterocarpus erinaceus stem bark for four days. The
results shows that there is significant (P>0.005) increase in both haematological parameters (PCV, Hb and RBC),
haematological indices (MCV, MCH and MCHC) and immunological parameters (WBC, platelets, neutrophils and
lymphocytes) in malaria control compared to normal. Oral administration of 250 and 500mg/kg body weight of aqueous and
ethanolic extract of Pterocarpus erinaceus stem bark shows significant increase (p>0.05) in haematological parameters
compared to malaria control. There were significant improvement in WBC, platelets, neutrophils, hympolytes and MCH.
Compared to malaria control. The anaemic mice treated with 250/500mg/kg body weight of ethanolic extract showed
significant improvement in both haematological and immunological parameters tested. These result suggest that Pterocarpus
erinaceus stem bark can he used in managing anemia.
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Malaria contribute to the rise in anaemia cases causing
morbidity and mortality in under 5 years children and
pregnant women. The reduction in haemoglobin
concentration is one mechanism of causing anaemia resulting
in reduction of oxygen supply to other parts of the body from
the heart. Plasmodium falciparum causes lysis of red blood
cells or suppresses its production from bone marrow resulting
in malarial anaemia [3].

In Africa, anaemia causes 5.64 million deaths of under five
year children annually. Anaemia cases are often treated with
one or more parts of plants [4]. Management of the disease
using alternative medicine has been challenging. However,
Phytochemicals and herbal products have proved effective in
anaemic mice [5].

Traditional medicine has been in use in all malaria
endemic countries for the treatment of the disease. Also, the
use of Plasmodium falciparum drug resistant strain to

1. Introduction’

Malaria is endemic in Nigeria with about 97% of the
population at risk of infection sparing Sahel regions and high
mountainous area of the Plateau. Currently, it represent
almost 110 million clinically analyzed cases for each annum,
60% of outpatient visits and 30% hospitalization. It causes up
to 11% maternal mortality, 25% baby mortality and 30%
mortality in offspring of under five years [1].

Human, malaria is caused by a parasite in blood called
plasmodia, five species of plasmodium genus can affect and
transmit to humans, one of which is Plasmodium falciparum.
The infected Female anopheles mosquitoes transmit the
protozoa through a single bite of human [2].

1Acknowledgements: We truly which to appreciation Tertiary Education Trust
Fund (TetFUND) Nigeria for supporting this research work.
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antimalarial drugs are in the rise which pose a great challenge
to the effort to control malaria globally. WHO [6] reported
that there is increase in challenges from increase in cost of
anti-malarial drugs, drug resistance of the Plasmodium
falciparum to lack of effective vaccine; this has frustrated the
global efforts to control malaria.

The aim of this study is to determine the effect of
Pterocarpus erinaceus stem bark extracts on hematological
parameters on malaria induced anaemia.

2. Materials and Methods
2.1. Materials

2.1.1. Animals

Mice (18-22g) of both sexes obtained from Animal Facility
Centre, National Veterinary Research Institute Vom Jos,
Nigeria were used for the study. The mice were kept in cages,
diet and water were given at ad Ilibitum. Laboratory
conditions were maintained with light and dark cycle of 12
hours respectively. The Institute of Laboratory Animals
Research (ILAR) Commission guide of 1996 on care and
used of animal was followed.

2.1.2. Plant Materials

Pterocarpus erinaceus stem bark was collected at Vakna
village in Maiha Local Government Area of Adamawa State,
Nigeria. The identification taxonomically and authentication
was carried out at Plant Science Department of Modibbo
Adama University of Technology, Yola.

2.1.3. Malaria Parasite
Plasmodium berghei was obtained from National Institute
of Medical Research, Yaba Nigeria.

2.2. Methods

2.2.1. Extract Preparation

Shade dried Pterocarpus erinaceus stem bark was reduced to
powder using pestle and mortar. The powder weighing 160 g
Pterocarpus erinaceus stem bark was macerated into 1000 mL
of absolute ethanol for 24 hours with instantaneous shaking. The
mixture was filtered using whatman no 1 filter paper.

To the aqueous extract, Pterocarpus erinaceus stem bark
weighing 160 g was also macerated into 1000 mL of water
with constant shaking for 24 hours, the mixture was filtered
using whatman no 1 filter paper.

The filterate of both ecthanolic and aqueous were
concentrated to semi solid on water bath at 40°C and kept in
desiccator. When extract is needed certain quantity will be
measured and dissolved in distilled water for known contration.

2.2.2. Parasite Inoculation

This was carried out by determining both percentage
parasitaemia and erythrocytes count of the donor mouse and
diluting 0.2ml of infected erythrocytes with plasmodium berghei
from donor mice with 3.0 ml of phosphate buffer saline to give
standard inoculums of 0.1x10”. Each mouse was inoculated
intraperitoneally on day one (1) with 0.2 ml of infected blood

containing 0.1x10" P. beghei parasitized red blood cells as
described by Ryley and Peter [7]. After seventy two hours mice
were treated for anaemic condition for four days once daily.

2.2.3. Experimental Design for Malaria Induced Anaemia

Forty two mice of male sex weighing 22.5g were utilized
in this investigation. The mice were haphazardly isolated into
six groups of seven mice for every group. Each group were
taken care of and treated as follows:

Group 1. Served as normal. They received neither
inoculated with the parasites nor extracts. They received only
normal feeds.

Group 2. Served malaria control. They were inoculated
with 0.2 ml of 1x10" infected erythrocytes containing
plasmodium berghei and given normal feed.

Group 3. They were inoculated with 0.2ml of 1.0x10’
infected erythrocytes containing plasmodium berghei and
administration of 250mg/kg body weight of aqueous extract
of pterocarcus erinaceus stem bark begins on the fourth day
for four days.

Group 4. They were inoculated with 0.2ml of 1.0x10’
infected erythrocytes containing plasmodium berghei and
administration of 500mg/kg body weight of aqueous extract
of pterocarcus erinaceus stem bark begins on the fourth day
for four days.

Group 5. They were inoculated with 0.2ml of 1.0x10’
infected erythrocytes containing plasmodium berghei and
administration of 250mg/kg body weight of ethanolic extract
of pterocarcus erinaceus stem bark begins on the fourth day
for four days.

Group 6. They were inoculated with 0.2ml of 1.0x10’
infected erythrocytes containing plasmodium berghei and
administration of 500mg/kg body weight of ethanolic extract
of pterocarcus erinaceus stem bark begins on the fourth day
for four days.

Twenty four hours after administration of the concentrates,
the mice were penance and blood tests were collected
utilizing heart cut. The blood tests were placed into EDTA
compartment and permitted to represent 30 minutes to clump
and rotator at 2500 rpm for 10 minutes and serum was
gathered for biochemical investigation.

2.3. Determination of Haematological and Some
Biochemical Parameters

2.3.1. Packed cell Volume (Hematocrit Method)

The pack cell volume (PCV) was resolved to foresee the
adequacy of the ethanolic extricate. Blood was drawn from
the tail of the mice in the various gatherings. Three-fold
conclusions of the hematocrit stuffed cell volume were done
to decide the general volume of blood involved by
erythrocytes.

Procedure:

Blood was straightforwardly taken from the tail of the
mice into heparinized hairlike cylinder to around three-fourth
of the length. One top of the cylinder was totally fixed
utilizing plastacine wax. The fixed slim cylinder was moved
to hematocrit axis put in such a way that the fixed end point
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outward. The front of the axis was fixed to forestall blood
spillage and centrifuged at 1, 500 rpm for 5 minutes.
From that point, the slender cylinders are moved to the

graphite peruser and the rate pressed cell volume read
straightforwardly.

volume of erythrocyte in a given volume of blood

Packed cell volume=

Total blood volume

2.3.2. Haemaglobin Determination (Cynmethaemoglobin Method)

Procedure:

Blood (0.02mL) was added to SmL of Drabkin’s solution in a test tube. Mixed well and allowed to stand for 10 minutes.
Absorbance was read at 540nm against Drabkin’s solution as blank.

Reading test

concentration of standard

Hb conc. (

2.3.3. Red Cell Count (Manual Method)

The blood (0.2mL) was weakened with 3.98mL of weakening
liquid. The all out number of red cells was included in five
gatherings of 16 little squares in the focal governed territory which
is equivalent to 80/400 mm i.e. 0.2 mm” under microscope.

Total indices was count/cu.mm=Number of cell counted x
10,000

Blood indices was also calculated as describe by Baker et
al., [8].

PCcV

Hb X 10

MCH (pg)=——_—
mcHc 2 = Hb
dL ~ PCV

2.3.4. White Blood Count (Leishman’s Stain Method)
Procedure:
a. Thin blood films were prepared and fixed in leishman’s

3. Result and Discussion

g \_
100m1) " Reading of standard 4

stain for 1-2 minutes

b. Equal volume of phosphate buffer solution (pH 6.8) was
added and mixed.

c. The slide was washed and differentiated with phosphate
buffer solution (pH 6.8), the smear appeared salmon-
pink colour.

d. The slide was drained and air dried at room temperature.
Back of slide was cleaned and examined under
microscope at 100x lens.

Result

Orange-red Eosinophils

Dark blue Basophile

Dark blue Lymphocytes

Violet red Platelets

Statistical Analysis

The mean and standard error of mean (SEM) were

calculated for each parameter carried out. The results were
statistically analyzed using student’s t-test. The difference
between the means where considered significant at p value
less than five percent (p<0.05).

3.1. Result
Table 1. Effect of Pterocarpus erinaceus stem bark on haematological parameters in malaria- induced anaemia.

Treatment RBC X 10° (u™) Hb (G/dl) PCV (%)
Normal 7.53+0.23 11.39+£0.38 38.71£2.51
Malaria control 2.72+0.31 6.60+0.70 22.34+2.95
Anaemia + 250 mg/kg bw E. E 5.99+0.33" 8.34:0.58 30.57+2.10"
Anaemia + 250 mg/kg bw A. E 5.65+0.43" 8.16+1.09 33.36+1.04"
Anaemia + 500 mg/kg bw E. E 6.25+0.29" 9.37+0.91" 37.39+2.23"
Anaemia + 500 mg/kg bw A. E 6.66+0.24" 10.90+0.38" 57.47+0.77"

Value are mean+=SEM, n=7
"Significantly different when compared to malaria control group (P< 0.05)

E. E=Ethanolic Extract, A. E=Aqueous Extract, RBC (Red Blood Count), Hb (Haemoglobin)

PCV (Pack Cell Volume)

3.2. Discussion

Red blood cells deliver oxygen from lungs to other part of
the body and take carbon dioxide back to lungs. The

movement of this gas occurs with the help of haemoglobin
which is a tetramer protein containing haeme and globin
protein. Decrease in exchange of gases (oxygen and carbon
dioxide) as a result of decrease in red blood cells (RBC)
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result in the condition called anaemia [9]. Iron deficiency is a
component of intestinal sickness and regular among

everybody in jungle districts, especially Africa and most
particularly in kids and pregnant ladies [10].

Table 2. Effect of Pterocarpus erinaceus stem bark on haematological parameters in malaria- induced anaemia.

Treatment MCV (fil) MCH (Pg) MCHC (g/dl)
Normal 51.67+£2.51 15.16+0.46 29.54+1.20
Malaria control 49.10+11.25 23.83+2.64 31.84+4.13
Anaemia + 250 mg/kg bw E. E 51.79+4.00 14.16+1.18 27.26+0.34
Anaemia + 250 mg/kg bw A. E 68.60+8.24 14.41+1.70" 24.69+0.35
Anaemia + 500 mg/kg bw E. E 76.21+5.68 15.47+1.62" 25.31£2.11
Anaemia + 500 mg/kg bw A. E 57.47+2.31 16.69+0.39" 30.24+0.50

Value are mean+=SEM, n=7
"Significantly different when compared to malaria control group (P<0.05)

MCV (Mean Cell Volume), MCH (Mean Cell haemoglobin), MCHC (Mean Cell Haemoglobin Concentration)

Table 3. Effect of Pterocarpus erinaceus stem bark on immunological parameters in malaria- induced anaemia.

Treatment WBC x 10° x (ul) Platelet x 10° (ul™) Neutrophils (%) Lymohocyte (%)
Normal 6.59+0.15 1116+102.02 34.50+8.33 66.00+8.33
Malaria control 24.79+2.14 275.86+22.62 18.14+0.34 81.85+0.34
Anaemia + 250 mg/kg bw E. E 15.73+1.17 538.29+12.19" 23.57+1.86" 76.71+1.87"
Anaemia + 250 mg/kg bw A. E 5.09+0.20" 764.28+59.40° 17.71%3.06 82.29+3.06
Anaemia + 500 mg/kg bw E. E 15.29+1.87" 752.86+58.33" 27.57+3.05" 72.4343.05"
Anaemia + 500 mg/kg bw A. E 4.1140.59 824.43+50.17" 20.57+1.36 69.43+3.90"

Value are mean+=SEM, n=7
"Significantly different when compared to malaria control group (P<0.05)
E. E=Ethanolic Extract, A. E.=Aqueous Extract, WBC (White Blood Count)

Nadro and Modibbo [11] reported that the toxicity level of
aqueous stem bark extract of Pterocarpus erinaceus is higher
than 5,000 mg/kg Body weight. The dose used in this study
250 and 500 mg/kg body weight is safer.

Reasonable way to deal with jungle fever is
fundamental if the worldwide targets of intestinal sickness
control are to be accomplished. The haematological
indices such as Hb, PCV, and RBC have been set up that
the level of iron deficiency consistently relates with
increment in parasitemia and level of PCV [12]. There
was a significant reduction (p<0.05) in the values of PCV
and RBC after inoculating with malaria parasites when
compared to normal group. Anaemic mice treated with
aqueous and ethanolic extracts at 250 and 500mg/kg body
weight shows significant increase in the PCV, Hb and
RBC values compared to infected control. Increase in the
haematological indices indicates that the extracts may
have the capacity to successfully hinder the development
of the parasite in the red platelets (Table 1).

The constituents of fluid and ethanolic concentrate of
Pterocarpus erinaceus stem bark may have stimulatory
impact on the bone marrow for erythrocytes amalgamation.
This observed effect may be as a result of the presence of
tannins, ascorbic acid, folic acid, vitamin B, and phenolic
compounds [13]. Other chemical constituents of Pterocarpus
erinaceus stem bark which may likely affect haematological
parameters includes flavonoids (antioxidant and free radical
scavenger), zinc, riboflavin, niacin [14]. Maryam et al., [15]
reported that Pterocarpus erinaceus stem bark have high
concentration of iron, copper, phosphorus, vitamin By and
vitamin A and low in other minerals and vitamins. Red Blood
Cell (RBC) is related to MCV, MCHC and MCH while the

total population of RBC is associated with PCV and Hb [16].
The observed increase in MCV, MCHC and MCH as shown
in table 2 suggested that Pterocarpus erinaceus stem bark
extracts stimulate erythropoietin hormone release in the
kidney for RBC production [17].

WBC, lymphocytes and neutrophils are immunological
indices of the body against infections. Any substance that
affect the body may lead to immunological incapacitations.
There were critical expansion in WBC, lymphocytes and
there is significantly decrease in neutrophils and platelets due
to the presence of microbial infection (Plasmodium berghei)
induced anaemia. Administration of the extracts significantly
improved the parameters tested.

4. Conclusion

The ethanolic and aqueous extracts Pterocarpus erinaceus
stem bark have increase the blood and defensive mechanism
of the body against malaria. Therefore, the extracts have anti
anaemic properties.
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