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Abstract

Introduction: The main objective of this research was to investigate the antimalarial therapeutic potential of the ethanolic extract
of the leaves and roots of Alstonia boonei, a West African medicinal plant that is used for the traditional treatment of malaria,
fever, and other parasitic diseases. There is a need to scientifically evaluate various plants utilized in the ancient treatment of
diseases as they might be potential sources of new modern drugs; thus, the importance of this study is obvious.

Methods: The extracts were subjected to in vivo antimalarial tests in mice in order to determine their efficacy against malaria
infection. These materials exhibited dose-dependent antimalarial activity (P<0.05), as indicated by suppressive and curative
effects on mice infected with doses of 100, 200, and 400 mg/kg body weights of the Plasmodium berghei malaria parasite.
Results: The suppressive test of the extracts revealed a significant dose-dependent early infection suppression at P<0.05.
Conclusion: Based on the results, the plant should be further examined to analyze its bioactive compounds and position it as a
potential source of new and novel molecules for antimalarial drug development.
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Introduction

Using chemicals extracted from different plant sources
for the treatment of many diseases is still pronounced
in many countries, mainly due to the lack of adequate
healthcare and the drug delivery system (1). Thus, such
means of treating diseases still play important roles in
such countries (2,3). However, there is a need for scientific
studies on such plants to ascertain their safety, dosage,
and efficacy as alternatives to orthodox medicines and
evaluate their chemical composition for potential drug
discoveries (4-6).

Today, most of the new synthetic drugs are made
from plants that were extensively used by the old
traditional doctors (7, 8). Alstonia boonei is one of the
medicinal plants that grows and is abundant in Nigeria
and other African countries (9). Different parts of the

stem, leaves, and roots of this plant are traditionally
utilized to treat many different parasitic diseases, such
as malaria (10). Many phytochemical compounds have
been isolated from A. boonei, and some of them possess
an array of medicinal properties, including antimalarial
activities (11,12).

Recent research has been geared up to investigate the
efficacy of traditional antimalarial medicines and position
them for the potential development of new antimalarial
molecules with new mechanisms against the malaria
parasite (13,14). This development may be attributed to
the increasing prevalence of malaria in endemic areas of
the disease (15-17). Today, with the discovery of new drugs
and effective compounds against malaria, treatment and
control measures, as well as prevention and eradication of
malaria, have become easier (18).
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Materials and Methods

Animals for the Experiment

Experiments on laboratory animals were performed
according to international laboratory standards. Inbred
albino mice weighing between 20-22 g were used in this
study.

Parasite Strain
Artesunate-sensitive Plasmodium berghei NK65 strain
was utilized in the current study (19).

Antimalarial Screening of the Extract

Suppressive and curative antimalarial tests were used
to demonstrate the malaria therapeutic efficacy of the
extract in albino mice experimentally infected with P

berghei.

Measurement of Therapeutic Activity

The therapeutic activities of the ethanolic leaf and root
extracts were evaluated on parasitic infections of P.
berghei in mice using the modified techniques (20,21).
Another set of male and female mice was randomly
selected and infected with 107 P. berghei on the first day.
Seventy-two hours later, a set of mice were treated with
doses of 100, 200, and 400 mg kg body weights of the
extracts. The negative control group set of mice was given
5 mLkg"! distilled water, while the positive control group
set of mice was treated with 5 mgkg’ artesunate. Daily
treatment was performed for five consecutive days. The
parasitaemia level of this parasite was determined by
preparing thin blood smears stained with Giemsa and
studying them under a light microscope.

Results
Antimalarial Tests
The suppressive test of the extracts represented a
significant dose-dependent early infection suppression
at P<0.05. The findings of the inhibitory effects of the
extracts are presented in Tables 1 and 2.

The curative test of the extracts showed a dose-
dependent reduction in parasitaemia in the established
infections with P. berghei (Tables 3 and 4).

Discussion

The results from the suppressive and curative tests of
the ethanolic leaf extract of A. boonei revealed that the
lowest inhibition of parasitaemia was at the lowest
administered dose of 100 mg/kg body weight, while the
highest inhibition of parasitaemia was at the highest
administered dose of 400 mg/kg body weight. This result
corresponds to that of some researchers, focusing on the
in vivo antimalarial activity of the ethanolic leaf extract of
A. boonei against early infection (suppressive effect) and
established infection (curative effect) in the experimental
mouse model (22-25). Their result also demonstrated a

Table 1. Suppressive Activity of the Ethanolic Leaf Extract of Alstonia boonei
and Chloroquine in Infected Mice With Plasmodium berghei

Therapeutic Compounds Inhibition (%)

DW 5 mLkg" 0.00+0.00*
Extract 100 mgkg™ 42.47 £1.21°
Extract 200 mgkg™' 54.68+0.55¢
Extract 400 mgkg™' 68.35+1.274
Artesunate 5 mgkg™! 92.83+1.10¢

Note. DW: Distilled water.

Table 2. Suppressive Activity of the Ethanolic Root Extract of Alstonia boonei
and Artesunate in Mice Infected With Plasmodium berghei

Therapeutic Compounds Inhibition (%)

DW 5 mLkg" 0.00+0.00?
Extract 100 mgkg' 43.86+0.58"
Extract 200 mgkg' 56.84+1.15¢
Extract 400 mgkg™ 65.42+0.64¢
Artesunate 5 mgkg' 94.56 +0.64¢

Note. DW: Distilled water.

Table 3. Curative Activity of the Ethanolic Leaf Extract of Alstonia boonei and
Artesunate in Mice Infected With Plasmodium berghei

Therapeutic Compounds Inhibition (%)

DW 5 mLkg" 0.00+0.00*
Extract 100 mgkg™' 61.96+0.57"
Extract 200 mgkg' 65.57+0.01¢
Extract 400 mgkg' 69.38+0.64¢
Artesunate 5 mgkg™! 94.53 +£0.64¢

Note. DW: Distilled water.

Table 4. Curative Activity of the Ethanolic Root Extract of Alstonia boonei
and Artesunate in Mice Infected With Plasmodium berghei

Therapeutic Compounds Inhibition (%)

DW 5 mlkg" 0.00+0.00?
Extract 100 mgkg™' 56.99+0.58"
Extract 200 mgkg' 62.48+0.63¢
Extract 400 mgkg™ 67.39+0.64¢
Artesunate 5 mgkg' 96.28+0.64¢

Note. DW: Distilled water.

high level of antimalarial effects in the suppressive and
curative tests with parasitaemia (% +standard error
of mean [SEM]) of 2.80+0.86 and 1.60+0.26 for the
suppressive and curative effects, respectively, which is in
line with the results of this study. In an in vivo study on
the antiplasmodial activity of the A. boonei leaf extract
against established P berghei NK65 infection in mice,
some researchers found that the optimal percentage
parasitaemia of 6.0+0.32 (SEM) was obtained in mice
treated with the highest dose (26,27). This result is
similar to the findings in the studies performed by some
researchers, representing significant mean percentage
inhibition of parasitaemia in their antimalarial tests (28-
30).
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Recent research conducted by some scientists has

shown that medicinal plants have less side effects and
drug residues in the body tissues of consumers compared
to synthetic antiparasitic drugs (30).

Conclusion and Recommendations

The findings of this research determined that the extracts
of some medicinal plants have good and effective
therapeutic properties for the treatment and control of
Plasmodium, the cause of malaria. Future studies should
focus on discovering new chemical compounds and
antimalarial drugs.
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