Vol 4, Issue 1, 2025
MLS_I

ISSN: 2790-9522 (Print) | 2790-9530 (Online)
Website: https://journals.jozacpublishers.com/ajbcps/index

g https://doi.org/10.5281/zenodo0.17488870

In-vivo antimalarial and anti-oxidative properties of methanol and
ethylacetate stem bark extract from Calotropis procera (Apocynaceae)
infected with Plasmodium berghei

Oyebanjo Omotayo Oladipupo?, Adeniran Isola Oluremi? Fatokun Ayodeji Olakunle*
1&2Department of Chemistry, University of Abuja, Nigeria.

3Chemistry Advanced Research Centre (CARC), Sheda Science and Technology Complex, Sheda, Abuja,
Nigeria

Corresponding Author: omotayoyebanjo@gmail.com

Received: May 02, 2025 | Accepted: July 18, 2025 | Published: October 30, 2025

Abstract

Calotropis procera, a commonly utilized traditional medicine in Nigeria, is reputed for its antioxidant
and antimalarial properties. This study aimed to investigate the antioxidant, toxicological, and
antiplasmodial effects of methanol and ethyl acetate extracts of Calotropis procera utilizing a rodent
model to assess their suppressive, prophylactic, and curative effects against malaria, as well as to
evaluate their safety profile. An antioxidant activity of 0.25 mg/ml was revealed by the DPPH assay,
which revealed a robust antioxidant capacity that was higher than that of Vitamin C at a
concentration of 0.25 mg/ml. Locke's method was used to evaluate acute toxicity. Additionally,
toxicity assessments revealed a relatively non-toxic profile with no observed fatalities even at doses
up to 5,000 mg/kg, indicating that it is relatively non-toxic based on Lorke's toxicity scale. The
antimalarial efficacy of the extracts was assessed in mice infected with Plasmodium berghei, a model
organism for malaria. The methanol extract demonstrated significant antimalarial activity without
inducing adverse effects at doses of 250, 500, and 1000 mg/kg. Both the methanol stem bark extract
and the ethyl acetate fraction exhibited curative and suppressive activities, although with minimal
prophylactic effects. The results suggest that Calotropis procera extracts hold promise as potential
sources for new and innovative malaria treatments. Further investigations are needed to clarify the
precise mechanisms of action and to develop safe and effective therapeutic formulations.
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1. Introduction

Malaria remains a devastating global health crisis, claiming nearly one million lives annually and
disproportionately affecting low-income nations. Nigeria, India, and the Democratic Republic of
Congo had the highest number of malaria cases worldwide in 2016 (Ashley et al., 2018; Pradines &
Robert, 2019). Transfer modes include infected blood transfusions, organ transplants, needle
sharing, the disease hinders social progress and cripple’s economies due to inadequate resources
for prevention and treatment (Rosso et al., 2021). A multifaceted approach is essential to combat
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malaria, including robust surveillance, effective vector control, quality healthcare access, ongoing
research, and innovative prevention and treatment strategies (Rau, 2023; Obeagu & Obeagu, 2024).

2. Literature review
Malaria represents a considerable health challenge in Sub-Saharan Africa, primarily transmitted
through the bites of infected mosquitoes, with Plasmodium falciparum being responsible for the
majority of cases and fatalities, particularly among children under the age of five (Oladipo et al.,
2022). The economic implications of malaria are profound, encompassing elevated healthcare
expenses, diminished productivity, and increased absenteeism in both work and educational
settings (WHO, 2016). Despite the implementation of control measures such as indoor residual
spraying, long-lasting insecticide-treated nets, intermittent preventive treatment during pregnancy,
and the use of antimalarial medications, the malaria burden persists due to several obstacles,
including drug and insecticide resistance, adverse effects of antimalarial drugs, high costs, logistical
challenges, and a lack of effective vaccines (Yeka et al.,, 2012; Olasehinde, 2016). To tackle these
issues, researchers are investigating novel antimalarial agents (Onwujekwe et al., 2013; Ekor, 2014).
Malaria disrupts the equilibrium between reactive oxygen species (ROS) and antioxidants, resulting
in oxidative stress, inflammation, anemia, and hemolysis (Sarkar et al., 2021; Gomes et al., 2022).
Antioxidants such as vitamins C and E can mitigate this damage. In regions with limited
healthcare infrastructure, traditional healthcare practitioners and medicinal plants have a crucial
role (Kitua & Malebo,2004; Mahomoodally & Chintamunne, 2012). Notably, Calotropis procera a
perennial shrub from the Apocynaceae family, has been investigated for its therapeutic
attributes(Wadhwani et al, 2021), including its antimalarial, analgesic, and anti-inflammatory
properties as well as its anticonvulsant and anthelmintic activities against Haemonchus contortus
(Khairnar et al., 2012; Quazi et al., 2013; Cavalcante et al.,201; Dogara et al,,2023).The distinct
mechanisms by which these compounds operate are especially pertinent in the context of rising
antibiotic resistance (Kufer, 2005; Cock & Van Vuuren, 2020). This study seeks to explore and
validate the ethnobotanical significance and potential of Calotropis procera in addressing the
urgent challenges presented by malaria and its considerable health impact.

3. Research methodology
3.1. Plant material
The stem bark of plant, Calotropis procera were collected at Lugbe, Abuja, Nigeria.The plant’s stem

bark,was presented for identification and authentication at the National Institute for
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Pharmaceutical Research and Development's (NIPRD), Idu Herbarium Unit. A voucher number
NIPRD/H/7070 was assigned and deposited.

3.2. Preparation of crude methanol extract

Fresh stem bark of Calotropis procera were washed and shade dried. The powdery plant sample
(1kg) was immersed in methanol in a stoppered / tightly sealed. glass container ,The combination
was allowed for three days at room temperature, Following daily stirring with fresh stem bark, No.
1 Whatman 125mm filter paper was used to filter out the extract. Using a Stuart RE 300B W13 rotary
evaporator, the extract obtained at a reduced pressure and temperature (40°C) was concentrated.
Ethyl acetate was used to partition the residue to produce ethyl acetate/methanol The dried extracts

were later kept until required for further test.

3.3. DPPH radical scavenging assay (RSA )

To measure the methanol extract's antioxidant capacity at 517 nm a UV-visible spectrophotometer

was used (Fadeyi et al., 2022). RSA was determined by measuring the percentage inhibition of

DPPH discoloration (Sigma-Aldrich).
RSA =

Blank—-Sample
Blank

x 100

3.4. Animals

Adult Swiss mice of either sex that were locally bred and weighed 20+2 g were acquired from
Ahmadu Bello University Zaria's Animal House Facility They were kept in polypropylene cages at
ambient environmental conditions using standard rodent feeds and water. Protocols adhered to
Ahmadu Bello University, Zaria Research Policy and ethics. Drugs used included Chloroquine
Phosphate, Pyrimethamine, Geimsa stain and Trisodium citrate (Krettli et al., 2009).

3.5. Acute Toxicity

Initially, three groups of mice were administered varying doses of an extract (10, 100, and 1000
mg/kg) orally in the first phase of the study. During the initial four hours, several signs of toxicity
were observed in the animals, including convulsions, decreased mobility, loss of muscle tone,
shallow breathing, and potentially fatal outcomes. In the second phase, the mortality rates of each
group were tracked over a 24-hour period following the administration of a different dose of the
plant extract. The LD50 was estimated by calculating the geometric mean of the highest dose that
did not cause any deaths and the lowest dose that did result in mortality (1200, 1600, 2900, and 5000
mg/kg, respectively). These mice were further monitored for another 24 hours (Onwusonye et al.,
2014).

LDso™\/Highest non — lethal dose X lowest non lethal dose

3.6. Malaria parasite study

The Nigerian Institute of Medical Research in Kaduna supplied us with a strain of Plasmodium
berghei NK65 (chloroquine-sensitive), which was sustained through intraperitoneal re-infection
every four days. A healthy mouse was infected with P. berghei utilizing blood obtained from a
donor mouse. Each mouse received approximately 0.2 mL of infected blood, which contained
parasitized P. berghei erythrocytes. To prepare this solution, the parasitemia and erythrocyte count
of the donor mouse were assessed, and the blood was subsequently diluted with isotonic saline
(Adzu et al., 2007).
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3.7. Grouping and dosing for in-vivo antiplasmodial study

Five groups of thirty mice were established for each model. Group I served as a negative control
and was administered distilled water, while Groups II to IV received 250, 500 and 1000mg/kg/day
of extract/fraction. Group V were administered with chloroquine phosphate and pyrimethamine as
standard drugs for suppressive, curative, and prophylactic studies, delivered orally via a cannula.

3.8. Calotropis procera methanol / ethylacetate fractions' antiplasmodial activity
assessed via 4-day suppressive test

Each of the five mouse groups received a conventional inoculum containing 1 x 107 Plasmodium
berghei -infected erythrocytes. The methanol extract and ethylacetate fraction were administered to
Groups 1II, III, and IV as gradations of oral doses, respectively, while distilled water and
chloroquine were administered to the negative control groups. The treatment lasted for four days,
with blood samples taken from each mouse's tail on the fifth day. The number of parasitized
erythrocytes in four randomly selected fields was used to determine the parasiteemia.
Schizontocidal activity was assessed using Peters and Robinson's method (Ryley & Peters,1970).

Av.parasitemia in control — Av.parasitemia in each treated group 100
X

% Suppression = - —
Av.parasitemia in control

3.9. Curative test on schizontocidal activity of Calotropis procera extract /fraction and
chloroquine
The schizonticidal activity of the methanol extract, ethyl acetate fraction and chloroquine against
established Plasmodium berghei infection in mice. 0.2 mL of blood containing 1 x 107 Plasmodium
berghei-infected erythrocytes was administered to each group on the first day of the experiment.The
extract/ fraction were administered orally to Groups II, III, and IV seventy-two hours later after
the establishment of parasitemia for 4 days. Blood films were taken from the animal’s tails in order
to determine the percentage chemosuppression while Group I and V received 10 ml/kg of distilled
water and chloroquine 5mg/kg/day. After the animals had been fed ad- libitum for twenty-eight
days, and their deaths had been recorded, the mean survival time was calculated (Mbakwe et al.,

2024).
Sum of survival of all mice in the group(days)

MST =
Total number of mice in that group

3.9.1. Prophylactic test of Calotropis procera extract /fraction repository activity

A plant extract's repository activity was assessed utilizing the procedure (Peters & Robinson,1970).
Five groups of mice were established, with groups II-IV receiving fractional doses of 250, 500, and
1,000 mg/kg/day, respectively. Groups I and V served as controls, receiving 10 mL/kg of distilled
water and 1.2 mg/kg/day of pyrimethamine. The therapy regimen spanned three consecutive days,
followed by inoculation with infected red blood cells on the fourth day. Analyses of blood smears
were conducted 72 hours following inoculation to assess parasitemia levels. Based on the negative
control, chemosuppression percentages were calculated for each dose group (Iwalewa, 1997;
Boampong, 2013).

3.9.2. Packed cell volume (PCV)
The test extract and ethyl acetate fraction were evaluated for their ability to prevent red blood cell

destruction caused by increasing malaria parasites. A sampling of blood was taken from the tails of

mice using heparinized capillaries blood was stuffed into capillary tubes and sealed with sealing
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clay nearly. a third of their original volume.Immediately following sealing of the tubes, the tubes
were centrifuged at 12,000 rpm in a micro-hematocrit centrifuge for 5 minutes. A Micro-Hematocrit
Reader was used to resolve PCV after tubes were taken out of the centrifuge (Fentahun, 2017; Birru
et al., 2017).

p ' ch o POV _PCVday4—PVCdayOX100
ercent change in = PCV day &

3.9.3. Statistical analysis
Dunnett’s post hoc analysis was conducted in order to analyze the data after one-way analysis of
variance (ANOVA). In the tables, the results are displayed as mean + standard error. Results are

considered statistically significant at p < 0.05.

4. Data analysis

Table 1: Antioxidant activity of methanol extract of Calotropis procera

Conc in mg/ml % I CP Vit C
0.5 66.46 77.88

0.25 86.76 77.69
0.125 71.84 72.50
0.0625 72.92 60.38
0.03125 43.23 77.88

Table 2: Determination of the intra-peritoneal/oral LDso of methanol extract

First phase
Doses ( mg/kg) Number of mice used Mortality Toxicity sign
10 3 0/3 None
100 3 0/3 None
1000 3 0/3 None
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Table 3: Determination of the Intra-peritoneal/ Oral LD so of the methanol extract
Second phase

Doses (mg/kg) Number of mice used Mortality Toxicity sign
1200 1 0/1 None
1600 1 0/1 None
2500 1 0/1 None
5000 1 0/1 None

Table 4: Impact of Calotropis procera fraction and methanol extract on the average survival duration of mice infected with
Plasmodium berghei( Suppressive test)

Test Samples Doses (mg/kg) Mean Survival Time (MST,
days)

bw 10 10.53+1.73

A 250 19.70 + 1.54*

500 23.41+1.63*

1000 23.69 +0.13*

B 250 18.90 + 1.22*

500 22.32 +£1.45*

1000 23.39 + 0.64*

CQ 5 28.60 + 0.53*

Key: DW (Distilled water)
A: Methanol

B: Ethylacetate
CQ:Chloroquine
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Figure 1: Effect of methanol extract/ ethylacetate fraction of Calotropis procera on mean survival time
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Table 5: Effects of methanol extract / fraction of Calotropis procera on early Plasmodium berghei infection in mice (Suppressive

test)
Test Samples Treatment (mg/kg) Average Parasitemia + SEM % Chemosuppression
DW 10 20.30 +0.31 -
A 250 17.77 £ 0.28* 12.46
500 10.23 + 0.44* 49.61
1000 15.77 £ 0.41* 22.32
B 250 13.40 £ 0.72* 33.99
500 16.57 £ 0.81* 18.72
1000 10.53 + 0.66* 48.13
CQ 5 6.40 + 0.69* 68.47
Key: DW (Distilled water)
A: Methanol
B: Ethyl acetate
CQ:Chloroquine
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Figure 2: Average parasitemia of methanol/ethylacetate fraction of Calotropis procera in early plasmodium berghei infection in
mice( Suppressive test).

Table 6: Effects of methanol extract /fraction of Calotropis procera in Plasmodium berghei infected in mice (Prophylactic test)

Test Samples Treatment(mg/kg) Average parasitemiazSEM Percentage
Chemosuppression(%)
DW 10ml/kg 20.47+0.45 -
A 250 17.80+0.24* 13.40
500 10.83+0.68* 47.09
1000 7.87+0.55* 61.55
B 250 10.53+0.62* 48.56
500 7.57+0.98* 63.02
1000 6.70+0.46* 67.27
PYR 12 2.97+0.13* 85.49
Key: DW (Distilled water)
A: Methanol
B: Ethyl acetate
PRY:Pyrimethamine

r=|

I
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Figure 3: Prophylactic activity of methanol extract/ ethyl acetate fraction of Calotropis procera in Plasmodium berghei
Infected in mice (Repository test)

Table 7: Effects of methanol extract /fraction of Calotropis procera in established Plasmodium berghei infected mice (curative

test
Extract/Fraction Treatment (mg/kg) Average p:rasitemia Average parasitemia % Change PCV
D3 D7

DW 10 20.22+0.98 21.20 +0.58* -
A 250 20.06 +0.19 18.33 +0.30* 13.54
500 20.13+0.36 15.63 £ 0.77* 26.27
1000 20.46 +0.37 9.67 +0.35* 54.39
B 250 20.83+0.26 10.67 + 0.25* 49.67
500 20.57 +0.38 8.40 = 0.66* 60.38
1000 14.43+£0.26 14.43 = 1.04* 31.93
CcQ 5 20.83 +0.53 3.17 £ 0.47* 85.05

Key: DW (Distilled water)

A: Methanol
B: Ethylacetate
CQ: Chloroquine

Table 8: Impacts of Calotropis procera extracts on Plasmodium berghei: a prophylactic study using methanol and ethyl acetate

fractions
Extract/Fraction Treatment (mg/kg) Avg PCV Day 4 Avg PCV Day 7 % Change PCV
(xSD) (£SD)

DW 10 37.60+1.14 33.17+1.01 -14.10
A 250 37.83 +1.65 36.33 £1.63 -5.32
500 37.50+1.52 34.83+1.77 -6.61

1000 36.67 +0.67 33.83+£1.30 -6.55

B 250 38.17 +£1.22 36.83 +1.51 -2.74
500 35.83 +1.08 34.67 £1.36 -2.41

1000 38.50 +1.57 36.50 +1.34 -5.84

PYR 12 37.67 +1.17 41.33 +0.99* +8.37
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Key: DW (Distilled water)
A: Methanol

B: Ethylacetate

PYR: Pyrimethamine

Table 9: Suppressive effects of Calotropis procera extracts on packed cell volume in Plasmodium berghei-infected mice:
assessment of average pcv and percent change

Test Sample Treatment ml/kg Average PCV (D0) Average PCV (D4) % Change in PCV

DW 10 31.33+1.12 27.67 +1.12 -12.71

A 250 35.50 +1.41 31.83+1.17 -5.32

500 36.83 +1.49 33.83+1.47 -8.62

1000 34.00 +1.81 32.67 +1.54 -4.68

B 250 29.83 +1.08 26.67 +1.28 -10.59

500 35.83+1.35 32.00+1.71 -10.29

1000 32.00+1.32 30.67 +1.17 -4.65

cQ 5.0/1.2 37.67 £1.84 38.67 +1.54 +1.74

Key: DW (Distilled water)
A: Methanol

B: Ethylacetate
CQ:Chloroquine

Table 10: Curative effects of Calotropis procera extracts on Packed Cell Volume in Plasmodium berghei-infected mice:
Evaluation of methanol and ethyl acetate fractions

Test Sample Dose (mg/kg) PCVDay 4 (Mean+  PCV Day 7 (Mean + SEM) % Change in PCV
SEM)

DW 10 7117 £1.35 3250 £1.05 -14.68

A 250 37.83£1.40 33.83£1.17 -12.11

500 36.83 +1.49 33.83+1.47 -8.62

1000 38.33 +1.05 36.67 +1.54 -7.88

B 250 39.17 £1.49 3450 +1.85 -11.86

500 36.33 +0.99 33.33£0.99 -9.03

1000 38.33 +0.88 3433 +£1.12 -10.58

cQ 5.0/1.2 37.67 +1.84 38.67 +1.54 +1.74

Key: DW (Distilled water)
A: Methanol

B: Ethyl acetate
CQ:Chloroquine

5. Discussion

As a natural remedy for oxidative stress and malaria, Calotropis procera has been demonstrated to
have significant potential. It works primarily by increasing glutathione levels, decreasing
inflammation, and inhibiting the growth of parasites such as Plasmodium falciparum (Sharma et
al.,2012; Singh et al.,2024).This action may enhance the effectiveness of conventional antimalarial
treatments(Padhy et al. ,2007) .Based on a comprehensive evaluation of its antioxidant
properties,polar methanol extract exhibited a higher activity compared to the less polar ethyl
acetate extract, particularly showing superior capacity for DPPH radical scavenging. The methanol
extract proved to be especially effective in scavenging free radicals, particularly at lower
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concentrations in comparison to ascorbic acid, thus establishing it as a valuable source of
antioxidants. Toxicity evaluations carried out during the study revealed a positive safety profile for
Calotropis procera, with no deaths recorded even at elevated doses of up to 5000mg/kg. As
previously reported, the results of this study are consistent with those obtained from previous
studies involving Bauhinia strychnifolia and Entandrophragma angolense leaf and stem bark extracts
(Chutoam et al., 2015; Kamku et al., 2020). According to Lorke's toxicity scale (Tepongning et al.,
2011), the extract is considered relatively nontoxic (Tepongning et al., 2011). A comparison of the
survival times of mice treated with distilled water, methanol extract, ethylacetate fraction and
chloroquine (Table 4). Distilled water at a dosage of 10 mg/kg resulted in the shortest mean survival
time (MST) of 10.53 days. In contrast, methanol extract and ethylacetate fraction administered at
higher doses of 250, 500, and 1000 mg/kg significantly prolonged the MST to approximately 19-23
days, although the benefits began to rise at higher dosages. Notably, chloroquine, at a mere 5 mg/kg
dose, achieved the longest MST of 28.60 days, demonstrating remarkable potency. To investigate
the antimalarial activity of Calotropis procera, this study employed a rodent malaria parasite model,
which is renowned for its reliability and reproducibility (Pierrot et al., 2003; Otto et al., 2014). Four-
weekold mice were selected to minimize the confounding effects of anaemia, commonly seen in
older animals. Oral administration of the extract and fraction was chosen to mimic traditional
administration methods and likely routes of clinical evaluation, ensuring a relevant assessment of
the plant's antimalarial properties (Waako et al., 2005).

According to Peters' 4-day suppression test, both the methanol extract and ethyl acetate fraction
of Calotropis procera exhibited substantial chemo-suppressive effects, significantly reducing
parasitemia level (Table 5), exhibiting a notable reduction in parasite burden and alleviation of
malaria-related symptoms, such as fever and chills, ranging from 70.4% to 90.3% at various doses.
Specifically, the methanol extract and ethyl acetate fraction displayed significant (p < 0.05) .The
methanol extract suppressed by 12.46%, 49.61%, and 22.32%, while the ethyl acetate fraction
suppressed by 33.99%, 18.73%, and 48.13% In comparison to the control group.

Calotropis procera methanol extract and fraction showed dose-dependent reductions in
parasitemia in the prophylactic testing (Table 6). Specifically, the methanol extract resulted in a
parasitemia suppression of 13.04%, 48.99%, and 61.55%, while the fraction exhibited a suppression
of 48.56%, 63.02%, and 67.27%. In comparison, the standard antimalarial drug pyrimethamine
achieved a chemo-suppression rate of 85.49%.

In this study, the methanol extract and the ethyl acetate fraction of Calotropis procera were
tested for their ability to inhibit malarial growth, (Table 7). Both showed notable antimalarial
activity, significantly lowering parasitemia levels (p < 0.05). The extract produced clearance rates of
13.54%, 26.27%, and 54.39%, while the fraction achieved clearance rates of 49.67%, 60.38%, and
31.93%. In comparison, chloroquine, a well-known antimalarial medication, exhibited an 85.05%

parasite clearance At a dosage of 5 mg/kg. The extract at 1,000 mg/kg and the fraction at 500
mg/kg achieved clearances of 54.39% and 60.38%, respectively, consistent with earlier findings on
Brassica nigra (L.) Koch. seeds against Plasmodium berghei infection in mice (Muluye et al., 2015).

Extracts of Calotropis procera in methanol and ethyl acetate demonstrate encouraging anti-anemic
and antimalarial properties, with packed cell volume (PCV) reductions ranging from 5.32% to
6.61% across different doses, while smaller reductions showed better performance at 2.74% to
5.84%. Treatment with PYR notably raised PCV by 8.37%. (Table 8)

The impact of methanol and ethyl acetate extracts, along with chloroquine (CQ), on PCV was
examined in comparison to distilled water (DW) over four days, DW resulted in a significant PCV
decrease of 12.71%. Methanol extract led to reductions in PCV of 4.68% to 8.62%, with the least
decline of 4.68% noted at the highest dosage of 1000 mg/kg. The ethyl acetate extract showed more
fluctuation, reducing PCV from 4.65% to 10.59%, also performing best at the 1000 mg/kg dosage
(Table 9).In contrast, chloroquine (CQ) improved PCV by 1.74%, distinguishing it from the other
treatments as it not only mitigated the PCV decline but also encouraged an increase.
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The (Table 10) the impact of distilled water(control), methanol extract and ethylacetate fraction
(administered at 250, 500, and 1000 mg/kg), and Chloroquine (at dosages of 5.0/1.2 mg/kg) on
packed cell volume (PCV) in an animal study. DW exhibited the most significant decline in PCV,
dropping by 14.68% from Day 4 (71.17) to Day 7 (32.50), indicating a lack of beneficial effects. In
contrast, methanol extract and ethylacetate fraction resulted in smaller decreases in PCV, ranging
from 7.88% to 12.11%, with higher doses generally providing better outcomes .Chloroquine proved
to be the most effective treatment, leading to a slight increase in PCV by 1.74%, from 37.67 to 38.67,
suggesting its ability to mitigate the factors reducing PCV. The higher doses of methanol extract
and ethylacetate fraction, along with the lower dose of chloroquine, demonstrated protective
effects, with it being the most powerful option.

Overall, these extracts effectively reduced parasitemia, prevented anemia, and prolonged
survival time in infected mice. Furthermore, they led to a significant increase in survival time
(p<0.05) and exhibited an impressive chemotherapy suppression of 30% or greater, meeting the
established efficacy criteria (Adugna et al., 2014).

The study concluded that Calotropis procera extracts exhibited robust curative, prophylactic, and
suppressive activities against Plasmodium berghei infections in mice. The considerable parasite
clearance achieved correlates positively with increased survival times, underscoring the extract's
antimalarial efficacy. This activity can be attributed to the presence of bio-active compounds such
as flavonoids, alkaloids, saponins, and tannins, which may interact with and inhibit various
pathways in Plasmodium infections (Turkson, 2021; Nawaz et al., 2024). Notably, despite containing
hemolytic saponins, the extracts did not induce hematological abnormalities in sub-acute toxicity
studies, further supporting their therapeutic potential.

6. Implication of the study

The methanol extract is safe up to 5000 mg/kg, with no observed toxicity or hematological
abnormalities. It is classified as relatively safe on Lorke’s toxicity scale. The extract shows both
curative and prophylactic properties. It effectively alleviates malaria-induced anemia.lt
significantly reduces parasitemia levels. Treated groups exhibit prolonged survival compared to
controls. The extract’s chemo-suppressive effects surpass chloroquine in parasite clearance across
multiple doses.

7. Recommendation

The study demonstrated the promising antimalarial activity of Calotropis procera’s methanol extract
and fraction in preventing PCV reduction, suppressing parasitemia, by preventing the development
of anemia in mice infected with Plasmodium berghei. This suggests that the active compounds in the
extract, such as flavonoids, alkaloids, saponins, and tannins, target various pathways to stimulate
antimalarial activity.

8. Conclusion

To cultivate a deeper comprehension of the bioactive principles of Calotropis procera, further
investigations are imperative, particularly to elucidate their specific antimalarial mechanisms of
action. The study underscored the promising potential of the methanol extract and ethylacetate
fraction in the treatment of malaria, attributable to their marked antimalarial efficacy observed in
rodent malaria models. The extract's capacity to mitigate anemia, suppress parasitemia, and
prolong survival duration in infected murine subjects indicates its promise as a novel antimalarial
agent.

170



African Journal of Biological, Chemical and Physical sciences (AJBCPS)

9.

Acknowledgments

The authors express their profound gratitude to the Department of Chemistry at the University of
Abuja, as well as the management of the Sheda Science and Technology Complex (SHESTCO), for
facilitating access to the laboratories and for providing various reagents utilized in this study.

ORCID

Oyebanjo Omotayo Oladipupo "* https://orcid.org/0009-0000-0352-2750
Adeniran Oluremi Isola ' https://orcid.org/0000-0001-7235-6549
Fatokun Olakunle Ayodeji " https://orcid.org/0000-0001-6581-9699

References

1.

Adugna, M., Feyera, T., Taddese, W., & Admasu, P. (2014). In vivo antimalarial activity of crude
extract of aerial part of Artemisia abyssinica against Plasmodium berghei in mice. Global Journal of
Pharmacology, 8(3), 460-468.

Adzu, B., Haruna, A. K, Salawu, O. A, Katsayal, U. D, & Njan, A. (2007). In vivo
antiplasmodial activity of ZS-2A: a fraction from chloroform extract of Zizyphus spina-christi root
bark against Plasmodium berghei in mice. International Journal of Biological and Chemical Sciences,
1(3), 281-286.

Alehegn, A. A, Yesuf, J. S.,, & Birru, E. M. (2020). Antimalarial activity of crude extract and
solvent fractions of the leaves of Bersama abyssinica fresen(Melianthaceae) against Plasmodium
berghei infection in Swiss albino mice. Evidence-Based Complementary and Alternative Medicine, (1),
9467359.

4. Ashley, E. A Pyae Phyo A. Woodrow C. ] . (2018).Malaria. Lancet, 391(10130), 1608-1621.

10.

11.

12,

13.

14.

15.

Bantie,L., Assefa,S., teklehaimanot, T., Engidawork, E.(2014). In vivo antimalarial activity of the
crude leaf extract and solvent fractions of Croton macrostachyus Hosct (Euphorbiaceae) against
plasmodium berghei in mice. BMC Complement Altern Med; 14:79.

Birru, E. M., Geta, M., & Gurmu, A. E. (2017). Antiplasmodial activity of Indigofera spicata root
extract against Plasmodium berghei infection in mice. Malaria journal, 16, 1-7.

Boampong, J. N., Ameyaw, E. O., Aboagye, B., Asare, K., Kyei, S., Donfack, J. H., & Woode, E.
(2013). The curative and prophylactic effects of xylopic acid on Plasmodium berghei infection in
mice. Journal of parasitology research,

Cavalcante, G. S., de Morais, S. M., Andre, W. P., Ribeiro, W. L., Rodrigues, A. L., De Lira, F. C,,
& Bevilaqua, C. M. (2016). Chemical composition and in vitro activity of Calotropis procera (Ait.)
latex on Haemonchus contortus. Veterinary Parasitology, 226, 22-25

Chinchilla, M., Guerrero, O. M., Abarca, G., Barrios, M., & Castro, O. (1998). An in vivo model to
study the anti-malaric capacity of plant extracts. Revista de Biologia Tropical, 46(1), 35-39.
Chutoam, P., Klongthalay, S., & Somsak, V. (2015). Effect of crude leaf extract of Bauhinia
strychnifolia in BALB/c mice infected with Plasmodium berghei. Malar Cont Elimination, 4, S1-002.
Cock, I. E., & Van Vuuren, S. F. (2020). The traditional use of southern African medicinal plants
for the treatment of bacterial respiratory diseases: A review of the ethnobotany and scientific
evaluations. Journal of Ethnopharmacology, 263, 113204.

Deharo E., Bourdy, G., Quenevo, C., Munoz, V., Ruiz, G., & Sauvain, M. (2001). A search for
natural bioactive compounds in Bolivia through a multidisciplinary approach. Part V.
Evaluation of the antimalarial activity of plants used by the Tacana Indians. Journal of
Ethnopharmacology, 77(1), 91-98.

Dogara, A. M. (2023). A systematic review on the biological evaluation of Calotropis procera
(Aiton) Dryand. Future Journal of Pharmaceutical Sciences, 9(1), 16.

Dogara, A. M. (2023). A systematic review on the biological evaluation of Calotropis procera
(Aiton) Dryand. Future Journal of Pharmaceutical Sciences, 9(1), 16.

Ekor, M. (2014). The growing use of herbal medicines: issues relating to adverse reactions and
challenges in monitoring safety. Frontiers in pharmacology, 4, 177.

171


https://orcid.org/0000-0001-6581-9699
https://orcid.org/0000-0001-6581-9699
https://orcid.org/0000-0001-6581-9699

African Journal of Biological, Chemical and Physical sciences (AJBCPS)

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Fadeyi, A. E., Adeniran, O. I, & Akiode, S. O. (2022). Nutrients, Phytochemical, Antioxidant and
Antimicrobial Analysis of Pterocarpus osun Stem Bark and Leaf for Their Nutritional, Medicinal
Capacity. Indonesian Journal of Chemical Research, 10(1), 58-67.

Fentahun, S., Makonnen, E., Awas, T., & Giday, M. (2017). In vivo antimalarial activity of crude
extracts and solvent fractions of leaves of Strychnos mitis in Plasmodium berghei infected mice.
BMC Complementary and Alternative Medicine, 17, 1-12.

Gomes, A. R. Q., Cunha, N., Varela, E. L. P., Brigido, H. P. C,, Vale, V. V., Dolabela, M. F., &
Percario, S. (2022). Oxidative stress in malaria: potential benefits of antioxidant therapy.
International Journal of Molecular Sciences, 23(11), 5949.

Iwalewa, E. O., Lege-Oguntoye, L., Rai, P. P., & Iyaniwura, T. T. (1997). In vivo and in vitro
antimalarial activity of two crude extracts of Cassia occidentalis leaf. Niger. J. Pharm. Sci, 5, 23-28.
Kamkumo, R. G., Betene, A. N. M., Fokou, P. V. T.,, Donfack, J. H., Nangap, M. J. T., Ngako, A., .
& Boyom, F. F. (2020). Antimalarial effects of the aqueous extract of Entandrophragma
angolense bark on Plasmodium berghei infection in mice. Pharmacognosy Journal, 12(4).

Khairnar, A. K., Bhamare, S. R., & Bhamare, H. P. (Khairnar et al, 2012). Calotropis procera: an
ethnopharmacological update. Advance Research in pharmaceuticals and biologicals, 2(2), 142-156.
Kitua, A. Y., & Malebo, H. M. (2004). Malaria control in Africa and the role of traditional
medicine. Traditional Medicinal Plants and Malaria, 4(1).

Krettli, A. U., Adebayo, J. O., & Krettli, L. G. (2009). Testing of natural products and synthetic
molecules aiming at new antimalarials. Current drug targets, 10(3), 261-270.

Kufer, T. A., Fritz, ]J. H,, & Philpott, D. J. (2005). NACHT-LRR proteins (NLRs) in bacterial
infection and immunity. Trends in microbiology, 13(8), 381-388.

Lamikanra, A. A., Brown, D., Potocnik, A., Casals-Pascual, C., Langhorne, J., & Roberts, D. ].
(2007). Malarial anemia: of mice and men. Blood, The Journal of the American Society of Hematology,
110(1), 18-28.

Lorke, D. (1983). A new approach to practical acute toxicity testing. Archives of toxicology, 54,
275-287.

Lui, K. C,, Shi-lin, Y., Roberts, M. F., Elford, B. C., Phillipson, J. D(.1992). Antimalarial activity of
Artemisia annua flavonoids from whole plants and cell cultures. Plant Cell Rep ;(11):637.
Mahomoodally, M. F., & Chintamunnee, V. (2012). Herbal medicine commonly used against
infectious diseases in the tropical island of Mauritius. J. Herb. Med, 2, 113-125.

Mbakwe 1. E., Asiwe ES., , Agiang M A. Atangwho 1 ], Anyaorie,C., Ndom
H.U(2024).Heematological evaluation and antiplasmodial activity of fractions and ethanolic
extract of Gongronema latifolium in Plasmodium berghei infected albino mice. GSCBiological and
Pharmaceutical Sciences:

Meena, Ajay K., Ajay K. Yadav, Uttam S. Niranjan, Brijendra Singh, Amit K. Nagariya, Kiran
Sharma, Anand Gaurav, Surabhi Sharma, and M. M. Rao(2010):). A review on Calotropis procera
Linn and its ethnobotany, phytochemical, pharmacological profile." Drug Invent Today 2, no. 2
185-190.

Muluye, A. B., Melese, E., & Adinew, G. M. (2015). Antimalarial activity of 80% methanolic
extract of Brassica nigra (L.) Koch. (Brassicaceae) seeds against Plasmodium berghei infection in
mice. BMC Complementary and Alternative Medicine, 15, 1-8.

Nandi, S., Ahmed, S., & Saxena, A. K. (2022). Exploring the role of antioxidants to combat
oxidative stress in malaria Parasites. Current Topics in Medicinal Chemistry, 22(24), 2029-2044.
Nawaz, S., Wajid, A., & Nawaz, A. (2024). Calotropis procera: a review of molecular mechanisms,
bioavailability, and potential anticancer property. Biomed Eng Commun, 3(4), 21.

Ntie-Kang, F., Onguene, P.A., Lifongo, L. L., Ndom J. C,, Sipp, W., Mbaze, L. M(.2014). The
potential of anti-malarial compounds derived from African medicinal plants, partll: A
pharmacological evaluation of non- alkaloids and non-terpenoids, Mal J. 13:81-89.

Obeagu, E. I, & Obeagu, G. U. (2024). Emerging public health strategies in malaria control:
innovations and implications. Annals of Medicine and Surgery, 86(11), 6576-6584.

172



African Journal of Biological, Chemical and Physical sciences (AJBCPS)

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

sl.

52.

53.

4.

Obese, E.,, Ameyaw, E. O., Biney, R. P.,, Henneh, 1. T., Edzeamey, F. ]J., & Woode, E. (2018).
Phytochemical screening and anti-inflammatory properties of the hydroethanolic leaf extract of
Calotropis procera (Ait). R. Br.(Apocynaceae).

Obese, E., Biney, R. P., Henneh, I. T., Anokwah, D., Adakudugu, E. A., Woode, E., & Ameyaw, E.
O. (2021). Antinociceptive effect of the hydroethanolic leaf extract of Calotropis procera (Ait) R.
Br.(Apocynaceae): Possible involvement of glutamatergic, cytokines, opioidergic and
adenosinergic pathways. Journal of Ethnopharmacology, 278, 114261.

Oladipo, H. J., Tajudeen, Y. A., Oladunjoye, I. O., Yusuff, S. I, Yusuf, R. O., Oluwaseyi, E. M., ...
& El-Sherbini, M. S. (2022). Increasing challenges of malaria control in sub-Saharan Africa:
Priorities for public health research and policymakers. Annals of Medicine and Surgery, 81, 104366.
Olasehinde GI, Ayanda OI, Egwari LO, Ajayi AA, Awofeso t, In vivo antiplasmodial activity of
crude ethanolic and n-hexane extracts of Moringa oleifera leaves. Int ] Agric Biol.2016; 18(5):906-
910.

Onwujekwe O, Uguru N, Etiab E, Chikezie I Uzochukwu B, Adjagba A. The economic burben of
activities of root extract of Alchornea laxiflora. Pharm. Bio. 2017; 55(1):1022-1031

Onwusonye, J. C., Uwakwe, A. A., Iwuanyanwu, P., & Iheagwam, U. (2014). Oral acute toxicity
(LD50) study of methanol extract of Annona senegalensis leaf in albino mice. Sky | Biochem
Res, 3(5), 46-8.

Otto, T. D., Bohme, U., Jackson, A. P., Hunt, M., Franke-Fayard, B., Hoeijmakers, W. A., & Janse,
C. J. (2014). A comprehensive evaluation of rodent malaria parasite genomes and gene
expression. BMC biology, 12, 1-18.

Padhy, B. M., Srivastava, A., & Kumar, V. L. (2007). Calotropis procera latex affords protection
against carbon tetrachloride induced hepatotoxicity in rats. Journal of ethnopharmacology,
113(3), 498-502

Peter, I. T., Anatoli, V. K. (1998).The current global malaria situation. Malaria parasite biology,
pathogenesis and protection. ASM Press, Washington, DC, USA.11-22p

Peters, W (197). The 4 day suppressive in vivo antimalarial test. Ann Trop Med Parasitol. ;
69:155-71.

Peters, W. (1965). Drug resistance in Plasmodium berghei. I. Chloroquine resistance.
Experimental parasitology, 17(1), 80-89.

Pierrot, C., Adam, E., Lafitte, S., Godin, C., Dive, D., Capron, M., & Khalife, ]. (2003). Age-related
susceptibility and resistance to Plasmodium berghei in mice and rats.

Pradines B, Robert M G Prat. (2019). Situation du paludisme dans le monde [Current situation of
malaria in the world]. Rev ;69(2):146-149.

Quazi, S., Mathur, K., Arora, S., & Wing, P. (2013). Calotropis procera: An overview of its
phytochemistry and pharmacology. Indian Journal of Drugs, 1(2), 63-69.

Quazi, S., Mathur, K., Arora, S., & Wing, P. (2013). Calotropis procera: An overview of its
phytochemistry and pharmacology. Indian Journal of Drugs, 1(2), 63-69.

Rau, M. J. (2023). Integrative Strategies for Malaria Elimination: The Role of Surveillance, Vector
Control, and Community Engagement. Jurnal Riset Kualitatif dan Promosi Kesehatan, 2(2), 105-
117.

Rosso, F., Agudelo Rojas, O. L., Suarez Gil, C. C., Lopez Vargas, J. A., Gémez-Mesa, J. E., Carrillo
Gomez, D. C.,& Caicedo Rusca, L. A. (2021). Transmission of malaria from donors to solid organ
transplant recipients: a case report and literature review. Transplant Infectious Disease, 23(4),
e13660.

Ryley, J. F., & Peters, W. (1970). The antimalarial activity of some quinolone esters. Annals of
Tropical Medicine & Parasitology, 64(2), 209-222.

Sarkar, A., Basak, S., Ghosh, S., Mahalanobish, S., & Sil, P. C. (2021). Insights into the relation
between oxidative stress and malaria: A mechanistic and therapeutic approach. React. Oxyg.
Species, 11, m26-m41.

173



African Journal of Biological, Chemical and Physical sciences (AJBCPS)

55.

56.

57.

58.

59.

60.

61.

62.

Tepongning, R. N., Lucantoni, L., Nasuti, C. C., Dori, G. U., Yerbanga, S. R., Lupidi, G., .&
Habluetzel, A. (2011). Potential of a Khaya ivorensis—Alstonia boonei extract combination as
antimalarial prophylactic remedy. Journal of Ethnopharmacology, 137(1), 743-751.

Tran, N., Pham, B., & Le, L. (2020). Bioactive compounds in anti-diabetic plants: From herbal
medicine to modern drug discovery. Biology, 9(9), 252.

Turkson, 1. (2021). The Efficacy of Calotropis Procera Extracts on Plasmodium Berghei in Swiss Albino
Mice (Doctoral dissertation, University of Cape Coast).

Virendra, S. A., Sahu, C., Kumar, A., & Chawla, P. A. (2022). Natural antioxidants as additional
weapons in the fight against malarial parasite. Current Topics in Medicinal Chemistry, 22(24), 2045-
2067.

Waako, P. J.,, Gumede, B., Smith, P., & Folb, P. 1. (2005). The in vitro and in vivo antimalarial
activity of Cardiospermum halicacabum L. and Momordica foetida Schumch. Et Thonn. Journal of
Ethnopharmacology, 99(1), 137-143.

Wadhwani, B. D., Mali, D., Vyas, P., Nair, R, & Khandelwal, P. (2021). A review on
phytochemical constituents and pharmacological potential of Calotropis procera. RSC advances,
11(57), 35854-35878. World Health Organization (2016).

World Health Organization (2016). Malarial Fact Sheet No94. World Health Organization
Geneva 27, Switzerland. Retrieved from http://www.who.int/mediacentre/factsheets/fs094/en
Yeka, A., Gasasira, A., Mpimbaza, A., Achan, J., Nankabirwa, J., Nsobya, S., & Rosenthal, P. J.
(2012). Malaria in Uganda: challenges to control on the long road to elimination: I. Epidemiology
and current control efforts. Acta tropica, 121(3), 184-195.

This article is licensed and distributed under a Creative Common Attribution
BY SA (CC BY-SA 4.0) International License. Copyright (c), 2025 by the author/s.

174



http://www.who.int/mediacentre/factsheets/fs094/en
https://journals.jozacpublishers.com/ajbcps/index
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/

