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ABSTRACT 
 

Aim: The work was designed to investigate the antmalarial activity of methanolic leaf extract of 
Carica papaya on Plasmodium berghei NK65 strain infection in vivo. 
Place and Duration of Study: Department of Biochemistry and National Institute of 
Pharmaceutical Research and Development, Abuja, Nigeria, between August and October 2016. 
Materials and Method: Twenty five mice were intraperitoneally infected with chloroquine sensitive 
P. berghei strain and shared into 5 equal groups. Group 1 mice were infected and administered 
only normal saline (negative control). Groups 2, 3 and 4 were treated, after infection, with 100, 200 
and 400 mg extract/kg body weight of mouse respectively while group 5 was treated with 5 mg 
chloroquine /kg body weight. The phytochemical constituents of the plant extract were evaluated.  
Result: The extract produced a dose dependent decrease in the level of parasitaemia when 
compared to the negative control group. Also, at doses of 200 mg/kg and 400 mg/kg, the extract 
produced increase in body weight and PCV of the infected mice as compared to mice in the 
negative control group. Phytochemical screening showed that the leaf extract contains alkaloids, 
anthraquinones, tannins, flavonoids, saponins cardiac glycosides and steroids.  
Conclusion: the methanolic leaf extract of Carica papaya presented a good effect on Plasmodium 
infection in mice and so could serve as a possible source of antimalarial compounds. 
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1. INTRODUCTION     
 
Malaria is still considered a major public health 
problem in the 106 countries where the risk of 
contracting the infection with one or more of the 
Plasmodium species exists one of the serious 
health problems in most of the tropical countries 
[1]. Malaria is endemic throughout most of the 
tropics. Ninety-five countries and territories have 
ongoing transmission. Of the approximately 3.2 
billion people living in malarious countries, 1.2 
billion are at high risk; the World Health 
Organization (WHO) states that there were 214 
million (range 149 to 303 million) cases of 
symptomatic malaria in 2015 [2]. It is the leading 
cause of morbidity and mortality in sub-Saharan 
Africa, especially in young children and pregnant 
women [3], with an estimated 429 000 malaria 
deaths (range 235 000–639 000) worldwide in 
2015 [4]. The attack of malaria during pregnancy 
usually results in severe anemia and impairment 
of fetal nutrition which contribute to the low birth 
weight, premature delivery, mental retardation 
and 60% miscarriages. In 2015, there were an 
estimated 438 000 malaria deaths worldwide. 
Most of these deaths occurred in the African 
Region (90%), followed by the South-East Asia 
Region (7%) and the Eastern Mediterranean 
Region (2%) [2].  

 
Malaria is caused by protozoan of genus 
Plasmodium transmitted to the vertebrate by 
female Anopheles mosquitoes. In the vertebrate 
host, the sexual blood forms of the parasite are 
the life cycle stage that is responsible for the 
morbidity and mortality of plasmodial infections 
[5].  P. falciparum is the most virulent parasite, 
and is responsible for the majority of malaria 
related morbidity and mortality [2]. Antimalarial 
drug resistance has become one of the greatest 
challenges against malaria control. Resistance to 
antimalarial drugs has been described for two of 
the four species of malaria parasites that 
naturally infect humans, P. falciparum and                    
P. vivax. P. falciparum has developed resistance 
to nearly all antimalarial drug in use [3]. With the 
problems of increasing levels of drug resistance, 
alternative medicine could be an important and 
sustainable source of treatment [6]. In Africa, the 
use of Indigenous medicinal plants with 
traditional reputation still plays an important role 
in malaria treatment serving as interesting 
sources for the detection of novel antiplasmodial 
compounds [7]. There is so much contribution in 

the area of plant study in search for potent 
antimalarial agents [8-11]. In furtherance of these 
efforts, this research was designed to examine 
the antimalarial effect of methanolic leaf extract 
of Carica papaya on the strain of Plasmodium 
berghei infection in albino infected mice. P. 
berghei infection of laboratory mouse strains is 
frequently used in research as a model for 
human malaria [12]. 
  

2. MATERIALS AND METHODS 
 
2.1 Plant Collection, Preparation and 

Extraction 

     
Fresh leaves of Carica papaya were collected 
from Faringada, Jos, Plateau State, Nigeria. The 
collection was identified and authenticated. 
 
The fresh leaves were washed with clean-water, 
air dried and grounded using a grinder mill 
(GTEK, China). Extraction of plant material was 
performed by soxhlet apparatus (Sigma-Aldrich, 
USA) using methanol. The extract was 
concentrated in a water bath and stored in a 
refrigerator until required. About 50 g of the 
extract was put into a 500 ml conical flask and 
soaked in 70% Methanol. This was then left to 
stand overnight and mixed thoroughly for 3 hours 
on a mechanical shaker (Celltron, Switzerland). 
The content was filtered using a non-absorbent 
cotton wool on a Buchner funnel-flask using a 
vacuum pump. The residue was subjected to 
several parts of rinsing and filtration with fresh 
solvents to attain some level of exhaustive 
maceration. The filtrate was concentrated by 
evaporating to dryness using a rotary evaporator 
(Sigma-Aldrich, USA).  

 
The dried extract was used for phytochemical 
analysis and anti-plasmodial assay in 
experimental albino mice. 

 
2.2 Phytochemical Analysis for the Plant 

Extracts 
 
The methanolic extract was subjected to 
phytochemical screening to detect the presence 
or absence of plant secondary metabolites: 
saponins, tannins, alkaloids, flavonoids, steroids, 
anthraquinones, and cardiac glycosides 
according to the method of Trease and Evans 
[13]. 
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2.3 Parasite Inoculums 
 

Plasmodium berghei NK65 strain infected 
erythrocytes were obtained from a donor-infected 
mouse maintained at animal facility center, 
NIPRD, Abuja, Nigeria. The inoculum was 
prepared by determining both the percentage 
parasitemia and the erythrocytes count of the 
donor mouse and then diluting with normal 
saline.  
 

2.4 Experimental Animal and Curative 
Test 

 

The twenty five (25) Swiss albino mice weighing 
between 20-25 g used in this study were 
obtained from animal house of University of Jos 
Jos, Plateau State Nigeria. They were kept in 
plastic cages with saw dust bed and given 
standard laboratory chore and water ad-libitum. 
They were then allowed to acclimatize for two 
weeks to their new environment before the 
initiation of the experiments.  
 

In order to evaluate the curative potential of the 
crude extract, methods described [14,15] in 
literature were adopted. Each mouse in the 
treatment group was inoculated intraperitonealy 
with infected blood suspension (0.2 ml) 
containing about 1x107 Plasmodium berghei 
parasitized red blood cells on day zero. Groups 
2,3 and 4 were dosed once daily for five days 
with 100, 200 and 400 mg/kg/day of the 
methanolic leaf extract respectively. Chloroquine 
diphosphate (5 mg/kg body weight/day) were 
administered to group 5 mice and 0.2 ml normal 
saline to group 1 mice (negative control group). 
All treatments were orally done for five 
consecutive days from when parasites were first 
seen in the infected animal blood.  
 

2.5 Parasitemia Count 
 

On each day of treatment, a drop of blood was 
collected from each infected mouse for 
parasitemia screening by tail nip. The blood 
collected was placed on a slide and smeared to 
make a thick film, fixed with methanol and 
stained with Giemsa stain. When dried, the film 
was microscopically viewed by adding a drop of 
immersion oil and viewing it under x100 
magnification of the microscope. The parasitemia 
density was examined by counting the 
parasitized red blood cell.  
 

2.6 Determination of Packed Cell Volume 
 

Capillary tubes were filled with blood to about 1 
cm or two-third (2/3) of its length and the vacant 

end of each sealed with plasticin to protect the 
blood from spilling. The tubes were placed in 
haematocrit centrifuge with sealed side towards 
the periphery and then centrifuge for 5-6 
minutes. The packed cell volume was read 
directly from haematocrit reader.  
 

3. RESULTS 
 
3.1 Extract Yield 
 
The percentage yield of the leaf extract was 
shown in Table 1. The yield of methanol leaves 
extract of C. papaya was 18%. Phytochemicals 
Table 2 shows the result of qualitative 
phytochemical composition of methanol leaf 
extract of Carica papaya. The results revealed 
the presence of alkaloids, anthraquinones, 
tannins, flavonoids, saponins cardiac glycosides 
and steroids. 
 

Table 1. The percentage (%) yield of 
methanolic leaves extract of Carica papaya 

 
Carica papaya Weight (g) 
Leaf powder   100.00 
Methanol extract 18.00 
Extract yield (%w/w) 18.00 

 
Table 2. Phytochemical composition of 

methanolic leaf extract of Carica papaya 
 

Phytochemicals Inference 
Alkaloids +++ 
Cardiac glycosides                                        ++ 
Anthraquinones                                                ++ 
Steroids   ++ 
Tannins   ++ 
sapomins +++ 
flavonoids ++ 
Reducing sugars                                              ++ 
Phlobatannins - 
Key: (-) absent, (+) slightly present, (++) moderately 

Present, (+++) highly present 

 
3.2 Parasitaemia Count 
 

The average daily parasitaemia level of the 
Plasmodium berghei in infected mice treated with 
methanolic leaf extract of Carica papaya are 
shown in Fig. 1. The average daily parasitaemia 
of infected mice treated, respectively, with 
chloroquine, 400 mg/kg and 200 mg/kg leaf 
extract of Carica papaya significantly (P<0.05) 
reduced when compared with control group. 
However there is no significant (p>0.05) 
difference in the level of parasitaemia in infected 
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mice treated with 100 mg/kg leaf extract of 
Carica papaya as compared with the control 
group. 
 

3.3 Body Weight Changes 
 
Effect of methanolic leaf extract of Carica papaya 
on body weight of Plasmodium berghei infected 
mice was shown in Fig. 2. The body weight of the 

infected untreated mice and infected treated    
with 100 mg/kg of Carica papaya showed 
significant decrease in body weight after 4      
days post treatment. On the other hand,            
the infected mice treated with 200 mg/kg,         
400 mg/kg of Carica papaya as well as those 
treated with 5 mg/kg chloroquine showed           
an increase in body weight after 4 days of 
treatment. 

 
 

Fig. 1. In vivo antiplasmodial activity of methanolic leaf extract of Carica papaya against 
Plasmodium berghei in infected mice: Each point is a Mean ± SEM where n=5 

 
 

Fig. 2. Effect of methanolic leaf extract of Carica papaya on body weight of P. berghei infected 
mice. Values are Mean where n = 5 
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Fig. 3. Effect of methanol leaves extract of Carica papaya on PCV of P. berghei infected mice 

 
3.4 Packed Cell Volume 
 

Effect of methanolic leaf extract of Carica papaya 
on PCV of Plasmodium berghei infected mice is 
shown in Fig. 3. The PCV of P. berghei infected 
untreated mice and infected treated with 100 
mg/kg of Carica papaya showed significant 
decrease in PCV after 4 days of treatment. On 
the other hand, the infected mice treated with 
200 mg/kg, 400 mg/kg of Carica papaya leaf 
extract as well as those treated with 5 mg/kg 
chloroquine showed significant increase in PCV 
after 4 days of treatment. 
 

4. DISCUSSION 
 
Plants used in treatment of diseases are said to 
contain active phytochemicals some of which are 
responsible for the plants’ characteristic adours, 
pugencies and color while others give virtues as 
food, medicinal or poisonous [16]. This study 
revealed the presence of various medicinally 
important phytochemicals including alkaloids, 
anthraquinones, tannins, flavonoids, saponins 
cardiac glycosides and steroids in methanolic 
leaf extract of Carica papaya. This is in line with 
reports by a number of authors that 
pharmacologically active phyto compounds like 
alkaloids, phenolics, flavonoids and also, amino 
acids s are available in aquous leaf extract[17]; 
aqueous extract of Carica papaya revealed the 
presence of flavonoids, alkaloids, steroids, 
monosaccharides, reducing sugars, 
phlabotannins, free anthraquinones and 
glycosides while saponins [18]; The qualitative 

phytochemical analysis of Carica papaya leaves 
showed the presence of alkaloid, flavonoid, 
Saponin, Tannin and Glycosides [19]. Flavonoids 
have been reported to have exhibited significant 
in vitro antimalarial activity against P. falciparum 
[20]. This could justify the antimalarial activities 
exhibited by the plant extract.  
 
The 400 mg/kg and 200 mg/kg methanolic leaf 
extracts showed a dose dependent and 
progressive reduction in parasitaemia with time. 
This finding agrees well with earlier reports of 
studies using different solvents. Antiplasmodial 
activity was observed in the ethyl acetate crude 
extract of C. papaya against P. falciparum [21]; 
individual administration of aqueous leaf extract 
of C. papaya, V. amygdalina, and the 
combination of both plants significantly (� < 0.05) 
decreased parasite load in mice and enhanced 
their survival [22]; Methanolic extract of C. 
papaya at 200mg/kg body weight gave significant 
suppression (p<0.05) of parasitemia following 
five days administration in established infection 
[23]. This is a very promising feature in the 
potentials of Carica papaya as an antimalarial 
agent. Good enough, the antilamalarial effect 
demonstrated by Carica papaya leaf extract 
compared well with chloroquine treatment. 
Chloroquine has been used as the standard 
antimalarial drug because of its established 
activities on P. berghei [24]. Anemia, body weight 
loss and body temperature reduction are the 
general features of malaria infected mice [25]. So 
an ideal antimalarial agents obtained from plants 
are expected to prevent body weight loss in 
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infected mice [26]. In the present study, extract of 
C. papaya significantly prevented weight loss 
associated with increase in parasitemia level. 
The significant increase in level of PCV and body 
weight in mice treated with Carrica papaya at 
200 and 400 mg/kg when compared with the 
negative control group is an indication of 
ameliorating potentials of the plant extract on the 
anaemia induced by the malarial infection.  
 

5. CONCLUSION 
 
This indicates that C. papaya contains important 
phytoconstituents that could be implicated in the 
observed antimalarial effect of the plant. 
However, the active compound (s) known to give 
this observed activity need to be identified and 
nature elucidated. 
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