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ABSTRACT

Malaria remains a significant global health challenge, with the rise of drug-resistant strains emphasizing the
urgent need for novel therapeutic agents. This study examines the antimalarial potential of Jatropha tanjorensis
leaf extracts, particularly the crude ethyl acetate extract and its column fractions, against Plasmodium berghei-
infected mice. The primary aim was to evaluate the therapeutic effects of these extracts, focusing on parasitemia
reduction, hematological indices, weight gain, and survival times of the infected mice. The leaves of Jatropha
tanjorensis were collected and prepared according to standard procedures, with extraction carried out using the
maceration technique. The resulting ethyl acetate extract was then fractionated through column chromatography.
The curative effects of the crude extract and fractions were assessed using Rane's test by monitoring parasitemia
and evaluating the effects on hematological indices. The survival times and weight changes of the mice were
also recorded to assessed the overall therapeutic potential of the extracts. The results showed that column
fraction (3) demonstrated the highest inhibitory potential, exhibiting a dose- and time-dependent reduction in
parasitemia level, from 20.5% on Day 5 to 5.8% on Day 8 of treatment. Both the crude ethyl acetate extract and
column fraction (3) indicated weight gain and anti-anaemic effects in a dose-dependent manner, enhancing the
overall health of the infected mice. Moreover, these treatments led to increased survival rates compared to the
control group. This study supports the promising antimalarial activity of Jatropha tanjorensis leaf extracts,
suggesting their potential for the development of novel therapeutic strategies. Further research is needed to
isolate the active compounds and investigate their mechanisms of action to more effectively combat malaria,
especially in the context of drug-resistant strains.
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INTRODUCTION

Malaria remains one of the most significant public
health challenges worldwide, with Plasmodium
falciparum being the primary causative agent of
severe malaria in humans. Despite ongoing efforts to
control the disease, malaria continues to place a
substantial burden on many regions, particularly sub-
Saharan Africa, where it is responsible for millions
of infections and deaths each year [1]. Although
antimalarial treatments, such as artemisinin-based
combination therapies (ACTs), have been used
successfully, the growing emergence of drug-
resistant strains has made the search for alternative
therapeutic options increasingly urgent [2].

In this regard, Plasmodium berghei, a rodent
malaria parasite, has emerged as a crucial model for
studying malaria biology and evaluating potential
antimalarial treatments. P. berghei, a member of the
genus Plasmodium, class Aconoidasida, and phylum
Apicomplexa, is the causative agent of murine

malaria and is widely used in experimental studies as
a substitute for human malaria, especially P.
falciparum. This is because P. berghei shares
similarities with P. falciparum in terms of
pathophysiology, molecular biology, and
transmission mechanisms [3, 4]. These similarities
make P. berghei-infected rodents’ valuable models
for studying the disease and testing new antimalarial
drugs [5]. Various strains of P. berghei used in
research, include the Plasmodium berghei ANKA
strain, which causes cerebral murine malaria, and the
Plasmodium berghei NK65 strain, which does not
induce cerebral malaria [6]. These strains are widely
employed in preclinical studies to assess the efficacy
of new antimalarial agents. Additionally, other
rodent malaria species, such as P. vinckei, P. yoelii,
and P. chabaudi, are used in research and provide
alternative models for studying malaria and
evaluating potential treatments [7].

As the fight against malaria continues,
exploring plant-based compounds as potential
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therapeutic agents remains a promising area of
research. Many plants with traditional medicinal uses
have demonstrated antimalarial properties, offering
new hope for the development of effective
treatments. One such plant is Jatropha tanjorensis,
whose leaves are known to contain a variety of
bioactive compounds with potential pharmacological
effects [8]. This study aims to evaluate the
antimalarial activity of the ethyl acetate leaves
extract of Jatropha tanjorensis in mice infected with
P. berghei. The findings of this research could
provide valuable insights into the potential of plant-
derived compounds as alternatives to conventional
antimalarial therapies.

MATERIALS AND METHODS

Ethical approval

Ethical approval was sought from the Ahmadu Bello
University Zaria (A.B.U) Committee on Animal use
and care (Approval no; ABUCAUC/2023/034).
Following the Organization for Economic Co-
operation and Development (OECD 425) [9]
guidelines for rats and mice, Good Laboratory
Practice (GLP), and Animal Research Reporting of
In  vivo Experiments (ARRIVE) guidelines,
experimental research design and a basic random
sampling technique were employed to select and
group experimental animals.

Preparation and extraction of plant material

Fresh leaves of Jatropha tanjorensis, grown in
private gardens in Zaria Local Government Area of
Kaduna State, were taken from their natural
environment. A voucher number (V/N-ABU01911)
was assigned to a sample of leaves from the harvest,
which was then taken to the Department of Botany's
Herbarium unit at A.B.U. Zaria, Kaduna State,
Nigeria, for verification. The leaves were gathered
and prepared following the method of Aiwonegbe et
al. [10]. After being cleaned under running water, the
leaves were allowed to air dry for three weeks at
room temperature in a shaded area before being
ground into a powder. The plant powder was
extracted following the methods described by
Matabane et al. [11]. The extraction process utilized
the maceration technique, by soaking the plant
powder in ethyl acetate within a clean, sterile,
airtight container for three days (72 hours) at room
temperature (20-23°C). The mixture was vigorously
shaken at regular intervals. After 72 hours, the
mixture was filtered through muslin cloth and re-
filtered using Whatman No. 1 filter paper. The filtrate
was concentrated using a water bath at 45°C.

Fractionation of ethylacetate extract of Jatropha
tanjorensis leaf

Thin-layer chromatography: Thin-layer
chromatography was performed on the ethyl acetate

extract of J. tanjorensis leaf following the method
described by Segan et al. [12]. A sheet of aluminum
foil (1.5 cm by 10 cm), coated with silica gel was
used as the stationary phase. The sample was spotted
on four TLC plates, each containing different
analytes. The plates were viewed with UV light,
sprayed with P-anisaldehyde sulfuric acid, and
placed in a hot air oven (Fischer Scientific) at 105°C.

Column chromatography: A gel column
chromatography was performed on the ethyl acetate
extract of J. tanjorensis leaf following the outcome
of thin layer chromatography that revealed the best
solvent system for separation as 8:2 (n-Hexane: Ethyl
acetate) equivalent to 4:1(n-Hexane: Ethyl acetate).
The procedure was conducted according to the
method described by Abubakar and Haque [13]. The
adsorbent used was silica gel-60 (60 - 120 um in
size) and the eluting solvents used were n-hexane
and Ethyl acetate. Using the wet packing technique,
150 g of silica gel was mixed with the lesser polar
solvent (n-Hexane) twice its volume in a beaker and
stirred with a glass rod (slurry method). Seven grams
of ethyl acetate extract was mounted on top of the
silica gel but prevented from having direct contact
with the silica gel by the use of cotton. This settled
for 3 hours before elution began. A gradient elution
method was used, starting with 250 ml hexane
(100%) as the initial eluting solvent. The polarity of
the solvent system was increased by increasing the
proportion of the more polar solvent (ethyl acetate)
gradually. The column fractions obtained were
labeled accordingly from CF 1-CF 30. They were
monitored using a TLC plate (Silica gel-60 F254
Aluminium pre-coated plates from Merck, Germany)
and similar ones from the column were pooled
together, which led to CF 1-2, CF 3, CF 4-10, CF 11-
15, and CF 16-30. These pooled column fractions
were further subjected to in vivo bioassay to evaluate
their antiplasmodial activity against Plasmodium
berghei.

In vivo antimalarial assay

Experimental animals: Swiss albino mice were
used for the in vivo curative test. They were housed
in a well-ventilated environment, with a standard
laboratory animal diet and water ad libitum. The
weight of the mice was recorded on day one of the
experiment and on the last day. Daily feed, and water
intake were measured and recorded according to
good laboratory practice and OECD 425.

Grouping and dosing: Based on the LDs, of J.
tanjorensis leaf extracts, 8% of 5000 mg/kg body
weight of the column fractions of ethyl acetate
extract was used for the curative test. The method of
Misganaw et al. [14] was employed and one hundred
(100) mice were randomly selected and grouped as in
Table 1.
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Table 1: Grouping and dosages of experimental animals

Group Treatment Dosage
(n=5) (mg/kg body weight/oral)

la Column Fraction 1-2 (CF 1-2) 100
1b Column Fraction 1-2 (CF 1-2) 200
1lc Column Fraction 1-2 (CF 1-2) 400
2a Column Fraction 3 (CF 3) 100
2b Column Fraction 3 (CF 3) 200
2c Column Fraction 3 (CF 3) 400
3a Column Fraction 4-10 (CF 4-10) 100
3b Column Fraction 4-10 (CF 4-10) 200
3¢ Column Fraction 4-10 (CF 4-10) 400
4a Column Fraction 11-15 (CF 11-15) 100
4b Column Fraction 11-15 (CF 11-15) 200
4c¢ Column Fraction 11-15 (CF 11-15) 400
5a Column Fraction 16-30 (CF 16-30) 100
5b Column Fraction 16-30 (CF 16-30) 200
5¢ Column Fraction 16-30 (CF 16-30) 400
6a Sequential Ethyl acetate Extract (S-Ethyl A) 100
6b Sequential Ethyl acetate Extract (S-Ethyl A) 200
6¢ Sequential Ethyl acetate Extract (S-Ethyl A) 400

5 Positive Control - Chloroquine (CQ) 5

6 Negative Control - Distilled Water (DW) 10 ml/kg

Curative test (Rane’s test): The method of Ndem et
al. [15] was adopted for parasite inoculation, with
three mice infected with Plasmodium berghei NK-65
as donor mice. Blood was collected and diluted with
physiological saline to contain 5 x 10’ parasitic loads
per 0.2 mL of solution. The Curative Rane test was
performed on the ethyl acetate column fractions and
crude extract of J. tanjorensis leaf using the method
described by Umar et al. [16]. On day 0, the mice
received an intraperitoneal injection of a standard
inoculum (0.2ml) consisting of 1x10’ Plasmodium
berghei NK-65 infected erythrocytes. On day 3, the
pre-treatment parasitemia level was confirmed, and
the mice were treated for 5 days with a single oral
dose per day. Blood films were made daily from the
tail of each mouse, stained with Giemsa, and
examined microscopically. The mean survival time
was calculated from the date of infection over 30
days. Haematological indices were determined using
an autoanalyzer.

Statistical analysis
Data obtained was entered into Microsoft Excel and
exported to SPSS (Statistical Package for Social

Sciences) version 25 for statistical analysis.
Numerical data was presented as Mean + SD
(Standard Mean deviation). The significance of the
mean difference at p<0.05 between independent
groups was determined using a one-way analysis of
variance (ANOVA). The results obtained were
presented in the form of tables, charts, and figures
where appropriate.

RESULTS

Curative effect of column fractions of ethyl
acetate extract of Jatropha tanjorensis leaf in
Plasmodium berghei infected mice

The result in Figure 1 showed that parasitemia levels
in the group treated with the positive control (CQ)
decreased from 12.9% on Day 4 to 0% on Day 8
while parasitemia in the negative control group
treated with distilled water increased steadily up to
46.3% on Day 8. The parasitemia in the groups
treated with 100, 200, and 400 mg/kg of column
fraction (1-2) decreased slightly and steadily in a
dose-dependent manner from 27.9% on Day 6 to
18.9% on Day 8.
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Figure 1: Curative effect of column fraction (1-2) of ethyl acetate extract of Jatropha tanjorensis leaf in
Plasmodium berghei infected mice

The result in Figure 2 showed a considerable
reduction in parasitemia levels in the groups treated
with increasing doses of column fraction (3) from
20.46% on Day 5 to 5.78% on Day 8. From the
result, the reduction in parasitemia level was dose

and time-dependent. However, the positive control
(CQ) decreased from 12.9% on Day 4 to 0% on Day
8 while parasitemia in the negative control group
treated with distilled water increased steadily up to
46.3% on Day 8.
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Figure 2: Curative effect of column fraction (3) of ethyl acetate extract of Jatropha tanjorensis leaf in

Plasmodium berghei infected mice

The result of parasitemia levels in the groups treated
with graded doses of column fraction (4-10) is
presented in Figure 3. From the result, parasitemia
levels were steady from day 4 to Day 6, and then
decreased from Day 7 to Day 8 (27.0% to 20.02%).
The parasitemia levels of the graded doses of column

fraction (4-10) decreased in a similar pattern that was
dose-dependent. The positive control (CQ) decreased
from 12.9% on Day 4 to 0% on Day 8 while
parasitemia in the negative control group treated with
distilled water increased steadily up to 46.3% on Day
8.
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Figure 3: Curative effect of column fraction (4-10) of ethyl acetate extract of Jatropha tanjorensis leaf in

Plasmodium berghei infected mice

The result in Figure 4 showed a slight decrease in
parasitemia levels in the groups treated with graded
doses of column fraction (11-15) from 27.7% on Day
6 to 16.3% on Day 8 with the high dose exerting a
greater effect. However, the positive control (CQ)

decreased from 12.9% on Day 4 to 0% on Day 8
while parasitemia in the negative control group given

distilled water increased steadily up to 46.3% on Day
8.
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Figure 4: Curative effect of column fraction (11-15) of ethyl acetate extract of Jatropha tanjorensis leaf in

Plasmodium berghei infected mice

The result in Figure 5 showed the parasitemia levels
in the group treated with graded doses of column
fraction (16-30). From the result, parasitemia levels
reduced from 21.8% on Day 5 to 11.7% on Day 8§ in
a dose and time dependent manner. The positive

control (CQ) decreased from 12.9% on Day 4 to 0%
on Day 8 while parasitemia in the negative control

group given distilled water increased steadily up to
46.3% on Day 8.
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Figure 5: Curative effect of column fraction (16-30) of ethyl acetate extract of Jatropha tanjorensis leaf in

Plasmodium berghei infected mice

Figure 6 shows the result of parasitemia levels in the
group treated with graded doses of ethyl acetate
extract. There was a reduction in parasitemia levels
from 18.9% on Day 5 to 8.0% on Day 8 in a dose and
time-dependent manner. The positive control (CQ)

501

decreased from 12.9% on Day 4 to 0% on Day 8
while parasitemia in the negative control group given

distilled water increased steadily up to 46.3% on Day
8.
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Figure 6: Curative effect of ethyl acetate extract of Jatropha tanjorensis leaf in Plasmodium berghei infected

mice

The results of the percentage change in red blood cell
count, white blood cell count, platelet count, mean
body weight, and mean survival time of Swiss albino
mice across the period of curative test (Rane’s test)
are presented in Table 4. From the results, a
significant difference (p < 0.05) was observed in the
% change in red blood cell count, white blood cell
count, platelet count, mean body weight, and mean
survival time between the experimental groups (i.e.,
groups treated with the extracts) and the negative
control group. The negative control group exhibited

decreased % change in red blood cell count, platelet
count, mean body weight, and mean survival time,
with an increased % change in white blood cell
count. Conversely, the groups treated with 100 and
200 mg/kg of column fractions (1-2), (4-10), (11-15),
and (16-30) recorded a decrease in red blood cell
count, platelet count, and % body weight, with an
increased white blood cell count. However, the
reverse was observed with the high dose of 400
mg/kg. The groups treated with graded doses of
column fraction (3) and the ethyl acetate extract
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(Ethyl A) showed an increase in red blood cell count,
platelet count, body weight, and a decreased white
blood cell count in a dose-dependent manner, which
was higher than the result recorded by the positive
control (CQ) group. The positive control group
indicated a slight increase in red blood cell count,
platelet count, and body weight, while the white
blood cell count decreased slightly. Additionally, the

positive control group and the groups treated with
200 and 400 mg/kg doses of the different column
fractions and the sequential ethyl acetate extract
recorded a mean survival time of 30 days, while the
groups treated with 100 mg/kg dose of the column
fractions and the Ethyl A extract recorded mean
survival time of between 16 and 30 days.

Table 4: Effect of column fractions and ethyl acetate leaf extract of Jatropha tanjorensis on percentage change
in RBC count, WBC count, platelets count, mean body weight and mean survival time of mice infected with
Plasmodium berghei after Rane’s test

Groups Dose % % % Y%
Change Change Change Change Mean Survival Time
in RBC in WBC in PLT in BW (Days)
(D0-D8) (D0-D8) (D0-D8) (D0-D8)
CQ 5 mg/kg 1.03' -1.27! 5.08" 5.98 30.00£0.00°
DW 10 ml/kg — -46.42° 62.96¢ -10.34° -22.18° 16.80+1.92¢
CF1-2 100 mg/kg  -18.60° 31.48™ -3.16° -1.90¢ 28.60+2.19°
CF1-2 200 mg/kg  -3.138 8.57I™ -5.09¢ -7.23° 29.40+0.89°
CF1-2 400 mg/kg  7.70™ -16.78% 11.05" 0.40" 29.20+1.79°¢
CF3 100 mg/kg  2.05 -5.62" 3.63¢ 1.13! 29.60+0.55°
CF3 200 mglkg  2.65M -8.138 6.40" 0.79" 30.000.00¢
CF3 400 mg/kg  4.92' -9.09" 12.43 4.72% 30.000.00¢
CF4-10 100 mgkg -4.21° 12.31™ -8.61° -8.09° 26.60+£2.07°
CF4-10 200 mgkg -1.01" 1.6* -12.45° -6.20° 27.20+£2.39
CF4-10 400 mgkg  4.92' -11.11° 11.67' 417 28.60+1.95
CF11-15 100 mgkg -5.18° 20.55" -9.07% -7.20° 27.80+2.05
CF11-15 200 mg/kg -0.12" 7.63' -9.86 -3.17" 29.20+1.79°
CF11-15 400 mgkg  1.56 -4.12' 17.234 2.00% 30.00£0.00"
CF16-30 100 mg/kg  -14.98° 30.33° -0.16' -6.76° 27.80+2.49°
CF16-30 200 mg/kg -7.35¢ 26.03° -4.33¢ -4.56° 29.00+1.41°¢
CF16-30 400 mgkg  6.67" -13.33¢ 15.46' 0.81" 29.80+0.45°
Ethyl A 100 mg/kg  11.72° -20.15¢ 14.79% 2.11° 28.20+1.64°
EthylA 200 mg/kg 14.81° -23.08° 17.22™ 530! 28.80+1.10°
EthylA 400 mg/kg 33.639 -23.47° 29.23" 8.75" 30.00+0.00¢

Results are expressed as Mean £ SD (n= 5), Data
analysed using One-way analysis of variance
(ANOVA), Duncan’s post hoc test, and values with
different superscripts are significantly different at (p
< 0.05). RBC: Red Blood Cell Count; WBC: White
Blood Cell Count; PLT: Platelet Count; CQ:
Chloroquine (positive control); DW: Distilled Water
(negative control); CF = Column Fraction; Ethyl A =
Ethyl acetate extract; DO: Day0; D8: Day8. Figure 7
shows the percentage survival time of experimental
and control mice treated with different column
fractions of ethyl acetate extract and the crude
extract. The result indicates that there was 100%

survival of the mice treated with the positive control
(CQ), while the experimental mice treated with
column fraction (3) recorded 86.7%, and those
treated with column fraction (1-2) showed a
percentage survival of 25.0%. The groups treated
with column fraction (4-10) and column fraction (11-
15) indicated 60.0% survival, while the groups
treated with column fraction (16-30) recorded 65%
survival, and the groups treated with ethyl acetate
showed 73.3% survival. In contrast, the negative
control group given distilled water recorded 20%
survival.
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Figure 7: Percentage survival time of Swiss Albino mice treated with column fractions of ethyl acetate extract

of J. tanjorensis leaf during Rane’s test

Survival data comparison (n= 6). CF = Column fraction; S-Ethyl A = Ethyl acetate extract; CQ: Chloroquine

(positive control); DW: Distilled Water (negative control).

DISCUSSION

The findings of this study indicate that column
fraction (3) of the ethyl acetate extract of Jatropha
tanjorensis leaves exhibited significant antimalarial
activity, reducing parasitemia levels to 5.78% in a
dose- and time-dependent manner and achieving an
86.7% survival rate in infected mice. These results
are consistent with the findings of Ebenyi et al. [17],
who demonstrated that aqueous extracts of Jatropha
tanjorensis leaves effectively reduced parasitemia
and improved hematological parameters in mice
infected with Plasmodium berghei. This underscores
the antimalarial potential of Jatropha tanjorensis,
particularly in targeting Plasmodium falciparum.

The curative test (Rane’s test)
revealed a dose-dependent improvement in red blood
cell count, platelet count, and body weight, coupled
with a reduction in white blood cell count in groups
treated with the positive control, column fraction (3),
and ethyl acetate extract. These results align with the
hematological improvements reported by Ochulor et
al. [18], who observed that the aqueous extract of
Jatropha tanjorensis leaves mitigated oxidative
stress and restored normal hematological parameters
in carbon tetrachloride-induced oxidative stress in
Wistar rats. The observed benefits may be attributed
to the plant's bioactive compounds, which likely
enhance red blood cell production and promote
recovery from anemia.

Furthermore,  the  potential blood-
replenishing effects of Jatropha tanjorensis align
with findings by Chibuogwu et al. [19], who
highlighted the safety and non-toxic nature of
methanol leaf extracts in  pharmacological
applications, thereby supporting the plant's use as a

blood tonic. Anaga and Opara [20] also reported the
strong antioxidant properties of Jatropha tanjorensis
leaves, which may contribute to their ability to
protect red blood cells and improve overall
hematological health during malaria treatment.

The bioactive compounds in Jatropha
tanjorensis may have acted independently or
synergistically to produce the observed outcomes,
including antimalarial, anti-inflammatory, and
antioxidant effects. These findings are consistent
with Okoro and Osagie [21], who documented the
anti-inflammatory effects of Jatropha tanjorensis
leaf extracts in Wistar rats. The observed
improvement in hematological parameters in this
study further supports the plant's role as a potential
blood tonic nutraceutical with applications in anemia
and malaria management.

Additionally, the antimicrobial properties of
Jatropha tanjorensis, as reviewed by Oladeji et al.
[22], emphasize the plant's broad therapeutic
potential. Its ability to combat infections may further
enhance its role in malaria treatment by preventing
secondary infections. Iweala and Obidoa [23]
demonstrated the hepatoprotective effects of
Jatropha tanjorensis leaves, suggesting their ability
to support liver function during malaria treatment.
This is critical, as malaria often causes liver damage
and dysfunction.

Lastly, the findings of this study align with
the antidiabetic potential of Jatropha tanjorensis
leaves reported by Ayepola and Adeniyi [24],
highlighting the versatility of the plant in addressing
various health challenges. The combined evidence
from this and previous studies strongly supports the
potential of Jatropha tanjorensis as a valuable
natural resource for developing nutraceuticals and
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pharmaceuticals, particularly for managing malaria,
anemia, and other related conditions.

CONCLUSION

The column fraction (3) of the ethyl acetate extract
exhibited remarkable inhibitory potential, reducing
parasitemia levels from 20.5% to 5.8% between Day
5 and Day 8 of treatment. This effect was
accompanied by weight gain, increased red blood
cell (RBC) and platelet counts, and a reduction in
white blood cell (WBC) count, with an overall
survival rate of 86.7% among the experimental mice.
These findings suggest that with extended treatment
duration and higher doses, the column fraction (3)
may demonstrate curative potential, highlighting its
promise as a candidate for antimalarial therapy and
hematological health enhancement.
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