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ABSTRACT
Mucuna pruriens leaves are used in some part of Nigeria for the treatment of malaria and anemia.
With an estimated 3.3 billion people in 97 countries and territories at risk of being infected with
malaria according to the WHO, researching into new chemotherapeutic agent against this disease
is indeed necessary. This study was designed to evaluate the antimalarial effect of ethanol extract
of Mucuna pruriens leaves on NK65 chloroquine sensitive strain of plasmodium berghei in mice.
The bioactive compounds in the extract were identified using GC-MS. The experimental animals
were divided into 6 groups: negative control, normal control, groups treated with chloroquine (10
mg/kg), Artemeter/Lumefantrine-ACT (20 mg/120 mg/kg), 500 mg/kg of M. pruriens, 1000 mg/kg of
M. pruriens and 2000 mg/kg of M. pruriens respectively. Parasite inoculation was done by
intraperitoneal injection of 0.2ml of the inoculum (1×107 infected erythrocytes). The GCMS result
revealed the extract contains n-hexadeconoic acid, a compound known to possess antimalarial
_____________________________________________________________________________________________________
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properties. The study revealed that the administrations M. pruriens leaves extracts at suitable
doses reduced the parasite load and were able to maintain the PCV at a normal range with a
stabilising effect on body weight.

Keywords: Antimalarial; parasitemia; Mucuna pruriens; bioactive compounds; alternative medicine.

ABBREVIATIONS

2. MATERIALS AND METHODS

ACT
CQ
GC-MS

2.1 Plant Collection

PCV
WHO

: Artemisinin Combination Therapy
: Chloroquine
: Gas Chromatography Mass
Spectroscopy
: Packed Cell Volume
: World Health Organisation

Mucuna pruriens leaves were collected from a
farm land in Ejule, Ofu Local Government of Kogi
State, Nigeria and identified in the Department of
Biological Sciences, Kogi State University
Anyibga, Kogi State.

1. INTRODUCTION

2.2 Experimental Animals and Malaria
Parasite

Malaria is a life-threatening disease prevalent in
most tropical and subtropical regions, according
to World Health Organisation (WHO), an
estimated 3.3 billion people in 97 countries and
territories are at risk of being infected with
malaria, and 1.2 billion are at high risk (>1 in
1000 chance of getting malaria in a year). The
burden is very heavy in the WHO African
Region, where an estimated 90% of all
malaria deaths occur with children aged
under 5 years, accounting for 78% of all the
deaths [1].

The mice with average weight of 25 g were
purchased from the animal section of Salem
University, Lokoja, Kogi State. The animals were
acclimatized, in the experimental room for 2
weeks.
Mice infected with chloroquine sensitive NK 65
Plasmodium berghei (1×107 infected red blood
cells) were gotten from the Institute of Advanced
Medical Research and Trainings (IAMRAT),
College of Medicine, University of Ibadan,
Nigeria.

Medicinal plants are discovered and utilized
throughout human history. Plants have the
capability to synthesize wide range and varieties
of phytochemical compounds that have the ability
to exert important biological functions. Some of
these phytochemicals have been widely
researched and confirmed to possess medicinal
properties.

2.3 Preparation and Extraction of Plant
Sample
The leaves of Mucuna pruriens leaves were air
dried and ground into powdery form using a
Binatone BLG-450 blender. The ground leave
samples were extracted with Soxhlet extractor,
using absolute ethanol as solvent.

Mucuna pruriens; a plant belonging to the family
Fabaceae, an annual climbing legume of relative
height of about 3-18 meter, which is indigenous
to tropical regions, especially Africa, India, and
the West Indies. Its leaves possess the potential
to act as a booster for red blood cell (RBC)
production [2], in the process of treatment it is
believed to revert the anemia resulting from
malaria.

The extracts were dried in evaporating dishes
after solvent recovery in the Soxhlet extractor,
the extracts were transferred to an oven for
0
further drying at the temperature of 40 C. The
percentage yield was also calculated by
subtracting the weight after extracting from the
weight before extraction.

This research is designed to explore the
antiplasmodial potentials of the ethanol
extract of Mucuna pruriens leaves against
chloroquine sensitive strain of Plasmodium
berghei.

GC-MS analysis of the ethanol extract of M.
pruriens was performed using a Perkin–Elmer
GC Clarus 500 system comprising an AOC-20i
auto-sampler and a Gas Chromatograph
interfaced to a Mass Spectrometer (GC-MS)

2.4 Gas
Chromatography
Spectrophotometry (GC-MS)
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equipped with an Elite-5MS (5% diphenyl/95%
dimethyl poly siloxane) fused a capillary column
(30 × 0.25 μm ID × 0.25 μm df). For GC-MS
detection, an electron ionization system was
operated in electron impact mode with an
ionization energy of 70 eV. Helium gas
(99.999%) was used as a carrier gas at a
constant flow rate of 1 ml/min, and an injection
volume of 2 μl was employed (a split ratio of
25:1). The injector temperature was maintained
at 250 °C, the ion-source temperature was 200
°C, the oven temperature was programmed from
60 °C (isothermal for 2 min), with an increase of
30 °C/min to 120°C, ending with a 3 min
isothermal at 290 °C. Mass spectra were taken
at 70 eV; a scan interval of 0.5 s and fragments
from 45 to 700 Da. The solvent delay was 0 to 2
min, and the total GC/MS running time was 21
min.

2.8 Weight Determination
The experimental animals were weighed before
parasite inoculation, after parasite inoculation,
before and after treatment.

2.9 Determination of Packed Cell Volume
(PCV)
The packed cell volume determination was done
for the experimental animals after inoculation,
before and after treatment [4]. This was done to
deduce the effect of the parasite on the red blood
cells (RBC) and also the effect of the extracts on
the RBC. The PCV was done by collecting blood
from the tail of the experimental animals into
heparinized capillary tubes which were sealed up
from one end and then centrifuged at 3000rpm
for 5 minutes, the PCV was then read using a
hematocrit reader.

2.5 Inoculation of Malaria Parasite

2.10 Determination
Parasitemia

The donor mice were anesthetized chloroform,
blood was taken from them by cardiac puncture
and immediately transferred into normal saline.
The experimental animals were infected by
intraperitoneal injection of 0.2ml of the inoculum
7
(1×10 infected erythrocytes), they were then left
for 4 days to allow spread and multiplication of
the parasite in their blood according to the
method of [3].

of

Percentage

This was done according to the method by
Monica [5]. Blood was collected from the
tails of the experimental animals on slides and
smeared into thin film. The slides were air dried
and the stained with Leishman stain, this was
done by adding 8 drops of the stain to the slides
and leaving them for 2 minutes, the stain was
then diluted with buffered water (pH 6.8) and
allowed to stay for 8 minutes after which it was
washed off the slides with distilled water. The
slides were air dried and viewed using light
microscope at × 100 magnification with oil
immersion.

2.6 Experimental Design
The inoculated mice with average weight of 25 g
were grouped as follows into minimum of 3
animals per group with average weight of 25 g:
Group 1: (negative) were given only water.
Group 2: (normal control) not inoculated with the
parasite were given only water.
Group 3: (positive control 1) which were given
chloroquine (10 mg/kg).
Group 4: (positive control 2) were given
Artemeter/Lumefantrine (ACT) 20 mg/120 mg/kg.
Group 5: were given 500 mg/kg of Mucuna
pruriens.
Group 6: were given 1000 mg/kg of Mucuna
pruriens.
Group 7: were given 2000 mg/kg of Mucuna
pruriens.

The parasitemia was determined before, during
and after treatment.
The percentage parasitemia was calculated
using a formula [3]:
Percentage parasitemia = Number of
parasitized RBC / Total number of RBC) ×
100

3. RESULTS

2.7 Treatment of Experimental Animals

3.1 Body Weight of Chloroquine Sensitive
Strain Induced Animals Treated With
M. pruriens

The experimental animals were treated
accordingly for 3 days following the details of
their grouping above. The administration of the
drugs and extract was done orally.

Fig. 2 shows the effect of ethanol extract of M.
pruriens leaves extracts on body weight of
chloroquine sensitive strain Plasmodium berghei
3
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induced mice. There was a decrease in the body
weight of the untreated group at week 2 and
week 3 and these were statistically significant

(p<0.05). There were no significant decreases or
increase in the body weight of the other groups.

Min
Fig. 1. Spectra GC-MS analysis of M. pruriens
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3.2 Packed Cell Volume (PCV) of
Chloroquine Sensitive Strain Induced
Animals

PCV at doses of 500 mg/kg. This finding agrees
with what was reported by Akindele and Busayo
[2] on the ability of M. pruriens in stabilising PCV.

Table 1 shows the effect of ethanol extract of
Mucuna pruriens leaves on packed cell volume
(PCV)
of
chloroquine
sensitive
strain
Plasmodium berghei induced mice. There was a
decrease in the PCV of the untreated animals
and those treated with CQ, but these decrease
were not statistically significant at (p>0.05),
likewise there was increase in the PCV of the
group treated with ACT and those treated with
500 mg/kg, 1000 mg/kg, 2000 mg/kg of M.
pruriens respectively.

Reduction in body weight is one of the
effects of malaria infection as the disease may
lead to loss of appetite and disruption of other
vital activities. In this study (Fig. 2) it was
observed that there was a continuous
decrease in the body weight of the untreated
animals which became statistically significant at
p<0.05 on day 14 and 21 of the infection
but this was not so in the group treated with the
extracts as no significant decrease in body
weight was observed in them. These
observations are in accordance with that of Basir
and others [7].

3.3 Percentage Parasitemia of Sensitive
Strain Induced Animals Treated with
M. pruriens

Percentage
parasitemia
expresses
the
level of infection in the host blood, in the case of
malaria parasites this is said to be the
number of infected RBCs against that of normal
RBCs.

Fig. 3 shows the effect of ethanol extract of M.
pruriens leaves on parasitemia of chloroquine
sensitive strain Plasmodium berghei induced
mice. There was an increase in the percentage
parasitemia of the untreated group, but was only
significant (p<0.05) at day 21. There were
decrease in the percentage parasitemia of the
group treated with CQ which was significant at
day 7, 14, and 21. There was a continuous
significant (p<0.05) decrease in percentage
parasitemia in the group treated with ACT. There
was a continuous significant decrease in
percentage parasitemia of the group treated with
500 mg/kg of M. pruriens. Also there was a
continuous significant decrease in percentage
parasitemia of the group treated with 1000 mg/kg
of M. pruriens.

This study shows (Fig. 3) that in the P. berghei
chloroquine sensitive strain infected mice, there
was an increase in the percentage parasitemia of
the untreated group but was only significant at
day 21 of the infection. There was a significant
decrease in the percentage parasitemia of the
group treated with chloroquine at day 7, 14 and
21, this is due to the fact that the parasite is
sensitive to chloroquine and thus can be used to
treat
this
particular
infection,
this
is
similar to what was observed by Odeghe and
others in 2012 [8]. A significant continuous
decrease in percentage parasitemia was
observed in the group treated with ACT
which is due to the effectiveness of
ACT on malaria infection [9]. There was a
continuous significant (p<0.05) decrease in
percentage parasitemia of the group treated with
the extract.

4. DISCUSSION
Malaria reduces the number red blood cells
(RBC) in the host blood leading to an anaemic
condition, this is due to low production and
increased destruction of red blood cells during
malaria infection [6]. It was observed in this study
as shown in Table 1 that P. berghei chloroquine
sensitive strain infected animals treated with M.
pruriens had increase or relative stability in their

The result (Fig. 1) gotten GC-MS analysis
revealed that the extract contains nhexadeconoic acid, a compound known possess
antimalarial properties amongst other bioactive
compounds found.
5
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Fig. 2. Effect of ethanol extract of Mucuna pruriens leaves on body weight of chloroquine
sensitive strain Plasmodium berghei induced mice
‘*’ represents significant difference at p<
p<0.05
0.05 when the body weight at day 3, week 1, week 2 and week 3 was
compared to the initial body weight.

Table 1. Effect of ethanol extract of Mucuna pruriens leaves on packed cell volume (PCV) of
chloroquine sensitive strain Plasmodium berghei induced mice

Groups and doses
Negative control
CQ
ACT
500mg/kg (MP)
1000mg/kg (MP)
2000mg/kg (MP)

PCV levels (%)
Before treatment
41.67 ± 2.89
50.00 ± 5.00
41.67 ± 2.89
41.67 ± 2.89
40.00 ± 5.00
48.33 ± 7.64

After treatment
36.67 ± 2.89
46.67 ± 5.77
50.00 ± 2.00
50.00 ± 2.52
45.00 ± 5.00
50.00 ± 5.00

Values represents mean ± S.D of n=5

Fig. 3. Effect of ethanol extract of Mucuna pruriens leaves on parasitemia of chloroquine
sensitive strain Plasmodium berghei induced mice
‘*’ represents significant difference at p<0.05 when the parasitemia (%) of the test and control groups at day
3, day 7, day 14 and day 21 was compared to the parasitemia (%) before treatment (initial)
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5. CONCLUSION

REFERENCES

The study revealed that the administrations of
ethanol extract of M. pruriens leaves extracts at
suitable doses reduced the parasite load and
were able to maintain the PCV of the infected
mice at a normal range with a stabilising effect
on body weight. Since Mucuna pruriens are
widely distributed across Africa and Asia, where
malaria tends to be at its peak, further studies
into the feasibility of isolating, identifying and
characterising the active compounds responsible
for the antiplasmodial activity of these leaves will
help in reducing the malaria burden in this
region.

1.

2.

3.

CONSENT

4.

It is not applicable.

5.

ETHICAL APPROVAL
Animal Ethic committee approval has been taken
to carry out this study.

6.

AVAILABILITY
MATERIALS

AND

7.

The datasets generated and/or analysed during
the current study are not publicly available due to
the fact that a larger part of the whole research is
undergoing further study but are available from
the corresponding author on reasonable request.

8.

OF

DATA

ACKNOWLEDGEMENTS
The authors acknowledge Salem University
Lokoja, University of Port Harcourt and Institute
of Advanced Medical Research and Trainings
(IAMRAT), College of Medicine, University of
Ibadan, Nigeria, for their technical support.

9.

COMPETING INTERESTS

Farnswort NR, Akerele O, Bingel AS,
Soejarto DD, Guo Z. Bulletin WHO. 1985;
63:965-972.
Akindele AJ, Busayo FI. Effects of the
hydroethanolic extract of Mucuna pruriens
(L) DC (Fabaceae) on haematological
profile
in
normal
and
haloperidol
treated rats. Nig Q J Hosp Med. 2011;
21(2):93-8.
Mikhail ON, Taoheed AA, Musbau AA.
Phytochemical analysis and antimalarial
activity of aqueous extract of Lecaniodiscus
cupanioides root. Journal of Tropical
Medical. 2013;605393.
David LH. Methods of hematology. Sweet
Haven Publishing Service; 2014.
Monica C. Hematological test: Blood films.
District Laboratory Practice in Tropical
Countries. 2005;8(7).
Menendez C, Fleming AF, Alonso PL.
Malaria-related
anaemia.
Parasitology
today. 2000;16(11):469-476.
Basir R, Fazalul R, Hasballah K, Chong
WC, Talib H, Yam FM, Jabbarzare M, Tie
TH, Othman F, Moklas MAM, Abdullah
WO, Ahmad Z. Plasmodium berghei ANKA
infection in ICR mice as a model of cerebral
malaria. Iranian Journal of Parasitology.
2012;7(4):62-74.
Odeghe OB, Uwakwe AA, Monago CC.
Antiplasmodial activity of methanolic stem
bark extract of Anthocleista grandiflora in
mice. International Journal of Applied
Science and Technology. 2012;2(4):142148.
Joseph AB, Oyindamola OA, Olugbenga A,
Christian TH, Akintude S, Grace OG.
Interaction
between
rifampicin,
amidiaquinine and atemether in mice
infected
with
chloroquine
resistant
Plasmodium berghei. Malaria Journal.
2014;13:299.

Authors have declared that no competing
interests exist.
________________________________________________________________________________

© 2021 Ezim et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sdiarticle4.com/review-history/64943

7

