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Abstract  Original Research Article 
 

This study evaluated the curative and prophylactic antiplasmodial potential of ethanol extract of Moringa oleifera seed. 

Seventy mice, weighing 20-30grams were used for the study. The mice were divided into seven groups (A-G) of five 

rats each. Groups A-F were the treatment groups, while group G was the control group. The mice were inoculated with 

Plasmodium berghei and then treated with standard antimalarial drugs (A, B and C) and 200mg/kg, 300mg/kg and 

500mg/kg (D, E and F). The mice were treated for three days. Thereafter, blood films were made from the mice, dried, 

stained and viewed using x10 lens. The % parasitaemia and chemosuppression were determined. The ethanol extract 

significantly reduced the % parasitaemia in the treated mice, compared to the control group. However, the effects of 

the extract at the doses used for the study were less comparable to those of the standard drugs used for this study. The 

ethanol extract of Moringa seed has both curative and prophylactic antiplasmodial potential. However, these effects 

were less comparable to those of the standard drugs used for the study. It is recommended that the extract be 

considered for use as an antiplasmodial agent. 
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INTRODUCTION 
Malaria is a disease of great concern especially 

in African countries. It is reported that annually, about 

300 million acute cases of the disease, leading to more 

than a million deaths, mostly in the sub-Sahara Africa 

where the disease is endemic [1]. It has been estimated 

that about 3.3 million people of the world population 

reside in malaria endemic zones and Africans are the 

most affected with about 90% of all malaria death [2]. 

Malaria disease is caused by malarial protozoa parasite 

from the genus Plasmodium. It is transmitted through 

the bite of female Anopheles mosquito. Malaria 

contributes to the disease burden, especially in 

developing countries like Nigeria. The management of 

malaria has been through case management using 

antimalarial drugs. 

 

One of the major challenges associated with 

malaria disease is that of resistance. It has been reported 

that malaria parasite has developed resistance to 

antimalarial drugs, except the artemisinin [3]. 

Regrettably, due to its short half-life, artemisinin has 

been reported to produce fast recrudescence when used 

alone to treat malaria infection. For this reason, it is 

used in combination with other antimalarial substances, 

a combination called Artemisinin Combination Therapy 

(ACT) [4], which is the recommended therapy for the 

management of malaria infection. Also, the resistance 

of mosquitoes to insecticides has led to an increase in 

severe malaria, which has complicated the eradication 

of the disease as well as the resurgence of malaria [5]. 

Furthermore, many of the antimalarials used currently 

have high toxicities, which is also has its effect on 

patients' health [6]. 

 

The medicinal value of the parts of Moringa 

can never be overemphasized, however over an 

extended period, a different part of the plant was used 
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in folk medicine to cured certain diseases [7]. A study 

[8] has confirmed that the plants is used as traditional 

medicine for many purposes that enhance the body 

health. Several active constituents of Moringa can be 

used as modern medicine [9]. Every part of the moringa 

plant (that is, seeds, leaves, bark, roots, sap, and 

flowers) are edible, and also possess a variety of 

attributes; and these have been used in traditional 

medicine [9]. 

 

Studies indicate that Moringa possesses has a 

number of properties including anti-diabetic, 

antiinfammatory, anti-cancer [10], anti-ischemic [11] 

and even anti-plasmodial properties [12]. 

 

MATERIALS AND METHODS  
A. Experimental Animals 

A total of 70 healthy Swiss albino mice (Mus 

musculus) of both sexes, 6 to 8 weeks old and weighing 

20-30 grams, were used for this study. They were 

gotten from the University of Port Harcourt Animal 

House. All mice were housed in regular animal cages in 

the laboratory in the Department of Pharmacology, and 

had access to feed and water ad libitum. The mice were 

kept in the laboratory to acclimatize to the environment 

for one week before experimentation. The cages were 

cleaned and beddings changed every 24 hours.  

 

B. Collection and Preparation of Moringa Oleifera 

Seed Extract 

A large quantity of mature seeds Moringa 

oleifera plant was plucked from a local garden in Port 

Harcourt, Rivers State. The plant was identified and 

authenticated at the Herbarium, Plant Science 

Department, University of Port Harcourt, Rivers State 

with the voucher specimen number, 

UPS/PSB/2016/025, given. It was dried under room 

temperature for 2weeks, and the seeds were cleaned 

thoroughly to remove dirt, the seed coats and wings 

were manually de-shelled. The seeds were dried in the 

shade at room temperature for a week at the 

Pharmacology Laboratory, Department of 

Pharmacology, University of Port Harcourt, Rivers 

State. The white kernels were ground to a fine powder 

using an electric blender and the powdered seeds were 

packaged in an air-tight plastic container until 

extraction.  

 

The extraction was done using the cold 

extraction technique as described by another study [13]. 

Briefly, 200g of the Moringa powder was measured 

using an electrical measuring scale (The Electronics 

Counts, The Digital Weighing Balance, Golden-Mettler, 

USA) and poured into 500ml beaker containing 300ml 

of 90% ethanol solvent. The mixture was swirled for 10 

minutes, kept for 24 hours and then filtered using 

Whatmann No1 filter paper. The pulp was then 

transferred into the beaker and another 300ml Ethanol 

solvent was added to it and kept for another 24 hours 

before filtering. The whole procedure was carried out 

for 72 hours and the whole liquid filtrate was 

evaporated using rotary evaporator at optimum 

temperature and concentrated at 60°C water bath. The 

seed extract was obtained as oil with weight and 

volume of 22.65g and 23mls respectively, transferred 

into a sterile McCartney bottle and stored in a cool, dry 

place. 1ml of stock seed extract is equivalent to 1gram 

since density of Moringa seed oil equals 0.9057g/cm
3
 or 

0.909g/cm
3 
[14]. 

 

C. Determination of Phytochemical Components of 

Moringa Oleifera Seeds 

Preliminary phytochemical screening of 

Moringa oleifera seeds were carried out using the 

standard methods.  

 

D. Acute Toxicity Test (LD50) of Moringa Seed Oil 

Extract 

This was done using the modified Arithmetic 

method of Karber in another study [15]. Nine (9) mice, 

divided into three groups of three mice, were 

administered with 150, 500 and 1000 mg/kg body 

weight of ethanol extract of Moringa seeds. The 

animals were studied for 24 hours for signs of toxicity. 

 

E. Source of Rodent Parasite and Inoculation of 

Plasmodium Berghei 

The Chloroquine-sensitive Plasmodium 

berghei (NK 65 strain) parasite-infected mice were 

sourced from the National Institute of Medical 

Research, Lagos, Nigeria. The parasite density of the 

mice was determined according to the method adapted 

from another study [16]. Briefly, on day 5 after the 

parasite inoculation, the parasite density was 

determined to be within 14- 20 parasite/field. The 

inoculated mice were kept and observed for similar 

symptoms of malaria infection seen in human. 

 

The mice were then sacrificed after they were 

anesthetized using Ketamine. The blood was collected 

through cardiac puncture into a test tube containing 

0.5% trisodium citrate (an anticoagulant). 

 

The infected Blood was diluted with Phosphate 

buffer saline (PBS) to produce 1x 10
7
 P. berghei 

parasitized red blood cells in every 0.2ml of the 

inoculation volume. 

 

F. Experimental Design 

The study investigated both the curative and 

prophylactic potentials of the Moringa seed extract.  

i. Curative potential: The curative test for the 

antimalarial activity of ethanol extract of 

Moringa oleifera seeds on established 

Plasmodium berghei infection was conducted 

using the method adapted from another study 

[17]. Thirty five mice of both sexes were 

randomly divided into seven groups of five 

mice each (Groups A – G). They were 

inoculated with 0.2ml of 1x10
6 

P. berghei 
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parasitized erythrocyte intraperitoneally on 

the first day (D0), according to the method of 

Al-Adhroey et al., 2010. Seventy – two hours 

after inoculation (D3), a pre-treatment blood 

smear was collected from each mouse. 

Groups A, B and C were then treated orally 

with Artemether/ Lumefantrine (20/120 

mg/kg body weight), Artesunate/Mefloquine 

(300/375 mg/kg body weight) and 

Chloroquine (10mg/kg) respectively. The 

dosages were extrapolated from the human 

dose, using Paget and Barnes (1964) 

conversion table [18]. Groups D, E and F 

were treated orally with 200, 300 and 

500mg/kg body weight of ethanol extract of 

Moringa seeds respectively, while Group G 

was treated orally with 0.2ml of sterile 

distilled water. Each mouse were treated 

orally once daily for three consecutive days 

(D3-D6) post inoculation and the thin film of 

blood smear made daily from the tail blood 

of each mouse before treatment. 

ii. Prophylactic Potential: The prophylactic 

activity was conducted according to the 

method adopted from another study [19]. 

Thirty five mice of both sexes were divided 

randomly into seven group of five animal 

each (Groups A-G) and then treated for three 

consecutive days (D0-D2). Three groups 

(Groups A-C) were treated orally with 

Artemether/Lumefantrine (20/120 mg/kg 

body weight), Artesunate/Mefloquine 

(300/375 mg/kg body weight) and 

Chloroquine (10mg/kg) respectively, while 

Group G was treated orally with 0.2ml of 

sterile distilled water. On the fourth day (D3), 

the mice were infected with 0.2ml of 1x10
6 

Plasmodium berghei-parasitized erythrocyte 

intraperitoneally. Seventy two hours (72) 

hours later (D6), thin blood films were made 

from the tail of the mice using an 

experimental microscopic slides and the 

mean parasitemia in each group were 

assessed. After seven days (D13), the blood 

smears were again collected to determine the 

parasitemia level of each mouse at this day. 

 

G. Estimation of Parasitaemia Level 

Thin blood films were made each mouse from 

the various groups. The blood was obtained from the 

tail region of each mouse. The films were allowed to air 

dry. The dried smears were fixed with 100% methanol 

for 2 minutes, and then stained with 10% Giemsa stain. 

The stained slides were allowed to stand for 10-15 

minutes before washing off with distilled water, and 

allowed to air dry for 20 minutes. Each of the stained 

slides was examined using x10 magnification. 

 

Percentage Parasitaemia and percentage 

suppression were calculated using the formulas below 

(Deressa et al., 2010): 

 

 
 

H. Data Analysis 

The data obtained from the study were 

analysed using Statistical Package for Social Scientists 

(SPSS) version 23. Results were expressed as mean ± 

Standard deviation. One- Way Analysis of Variance 

followed by Tukey’s post hoc analysis was used to 

compare results between the treated and untreated 

groups. Statistical differences in results occurred at 

p<0.05. 

 

RESULTS  
1. Phytochemical Analysis 

Phytochemical investigation of Moringa 

oleifera seeds revealed the presence of Carbohydrates, 

Saponins, Alkaloids, Cardiac glycosides, Flavonoids, 

Terpenoids and Terpenes as shown below (Table 1). 

 

Table 1: Phytochemical composition of Moringa oleifera seeds 

Phytochemicals Remarks 

Triterpenes  

Phlobatannins  

Triterpenoids 

Alkaloids 

Carbohydrate 

Carotenoids 

Saponins 

Cardiac glycosides  

Tannins 

Flavonoids 

Anthraquinones  

Fixed oil 

Cyanogenic glycoside  

Present  

Absent 

Present 

Present 

Present 

Absent 

Present 

Present 

Absent 

Present  

Absent 

Present 

Absent 
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2. Acute Toxicity Test 

The result from this experiment revealed that 

ethanol extract of Moringa oleifera seeds was non-toxic 

even at 1000 mg/kg body weight (Table 2). At each 

dose administered, no mortality was recorded in any of 

the groups of mice and no significant changes in signs 

of toxicity, such as diarrhoea, motor activity, 

convulsion and coma in the mice was observed. It can 

be suggested that the average LD50 ethanol extract of 

Moringa oleifera seeds may be greater than 1000 mg/kg 

body weight.  

 

Table 2: LD50 calculation by modified Arithmetic method of Karber for ethanol extract of Moringa oleifera seeds 

Group  Dose (mg/kg) Dose Difference No. of Mice No. Death Mean Death Dose diff X 

Mean death 

A 150 0 5 0/5 - - 

B 500 350 5 0/5 - - 

C 1000 500 5 0/5 - - 

 

 
 

3. Curative Potential 

 

 
Figure 1: Effect of ethanol extract of Moringa oleifera seeds and standard antimalarial drugs on established 

Plasmodium berghei infection in Swiss albino mice 
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Table 3: Mean ±SEM of parasitemia and %chemosupression in Plasmodium berghei inoculated Swiss albino mice 

when treated with ethanolic extract of Moringa oleifera Lam seed and standard antimalarial drugs (curative test) 

Treatments  Mean Parasitemia Day 3  Mean Parasitemia Day 6 % Chemosupression p-value 

Distilled water 19.00±2.05 38.04±1.50 0 - 

Artem/Lum 16.68±4.87 2.18±0.42 94.27 <0.05 

Artes/Meflo 16.68±5.30 4.44±0.73 88.33 <0.05 

Chloroquine 17.50±3.11 1.80±0.29 95.27 <0.05 

Moringa 200mg/kg 17.68±2.00 11.82±2.57 68.93 <0.05 

Moringa 300mg/kg 14.92±1.51 10.44±1.75 72.56 <0.05 

Moringa 500mg/kg 19.88±1.40 12.55±0.84 67.01 <0.05 

 

4. Prophylactic Potential 

In this study, it was a non-dose significant 

(P<0.05) reduction of parasitemia in Plasmodium 

berghei infected mice for ethanol extract of Moringa 

oleifera Lam seed was observed. The highest 

chemosupression was observed in the dose 300 mg/kg 

(79.18%), whereas the highest experimental dose (500 

mg/kg) exhibited a low antiplasmodial effect when 

compared to the negative control as shown in Table 3. 

The standard drugs, A/L, A/M and CQ produced a 

much higher chemosupression of 96.72%, 96.21% and 

97.16% respectively (Fig 2).  

 

 
Figure 2: Prophylactic activity of ethanol seed extract of Moringa oleifera Lam and standard antimalarial drugs 

against P. berghei berghei infection in Swiss albino mice 
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Table 4: Mean percentage parasitemia and chemosupression in Plasmodium berghei infected Swiss albino mice 

treated with ethanolic extract of Moringa oleifera Lam seed and standard antimalarial drugs in the Prophylactic 

(Repository) test 

Treatments  Mean Parasitemia 

Day 6  

Mean Parasitemia 

Day 13 

% Chemosupression p-value 

Distilled water 18.96±5.61 31.70±10.63  0  

Artem/Lum 9.46±2.23 1.04±0.31 96.72 <0.05 

Artes/Meflo 10.58±0.60 1.20±0.49 96.21 <0.05 

Chloroquine 8.70±3.20 0.90±0.39 97.16 <0.05 

Moringa 200mg/kg 15.06±3.42 6.80±2.42 78.55 <0.05 

Moringa 300mg/kg 14.80±3.54 6.60±0.72 79.18 <0.05 

Moringa 500mg/kg 14.82±3.68 7.10±1.53 77.60 <0.05 

 

DISCUSSION 
This study evaluated the antiplasmodial 

potential of ethanolic extract of Moringa seeds in mice. 

The phytochemical study of the extract showed the 

presence triterpenes, triterpenoids, alkaloids, 

carbohydrates, saponins, cardiac glycosides, flavonoids 

and fixed oils, some of which have been shown to 

prossess antiplasmodial effects [20]. This result of the 

phytochemical evaluation of Moringa oleifera seeds 

agrees with the findings of other researchers [21]. The 

medicinal effects of herbal products have been 

attributed to the presence of phytochemicals in them. 

Flavonoids which was found to be present in Moringa 

oleifera seeds could be responsible for most antioxidant 

and anti-radical effects of Moringa oleifera that 

produced the antiplasmodial activity [22]. The acute 

toxicity study showed that the extract was safe and non-

toxic up to 1000mg/kg. 

 

There were significant reductions in the % 

parasitaemia in the treated mice, compared to the 

control group. The 200mg/kg and 300mg/kg showed 

non-dose-dependent redctions while the 500mg/kg 

showed dose-dependent reduction. However, the 

standard drugs gave better effect than the Moringa 

seeds extracts. The chemosuppression effects of the 

standard drugs were better than the Moringa seed 

extracts. The results of the curative study have showed 

the antiplasmodial activity of ethanol extract of 

Moringa oleifera seeds against Plasmodium berghei 

malaria parasite. This finding agrees with the work of 

another researcher [23].  

 

The results from this study also indicate that 

the extract used for the study has potential prophylactic 

antiplasmodial effects. However, these effects are less 

comparable to those of the standard drugs. This is an 

acceptable therapeutic potential according to the 

categorization of in vivo antisplasmodial effects with 

chemosupression effect of up to 50% [24]. 

 

The result of this study suggests that the 

Moringa extract has more of plasmodistatic effect than 

plamodicidal as the parasites were not completely 

cleared by the seventh day and also a higher significant 

increase (P≤0.05) in the erythrocyte per field was 

observed in the CQ, A/L ad A/M treated groups when 

compared with the negative control which implies that 

the reduction in mean % parasitemia caused a rise in the 

red blood cell count of the infected mice. 

 

CONCLUSION 
The findings from this study shows that the 

ethanol extract of Moringa seed is safe and non-toxic up 

to the dose used in this study. The study also shows that 

the extract has antiplasmodial potential. However, the 

antiplasmodial effects of the extract is less comparable 

to those of the standard drugs used for this study. It is 

recommended that Moringa seed extract be considered 

for use as a potential agent for the management of 

malaria. 
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