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ABSTRACT 
 

Background: Malaria is still considered a major public health problem in developing countries. 
The malaria parasite has develop resistant to orthodox drugs over the years, thus need for herbal 
remedy. 
Aim: This study is aimed at investigating the antiplasmodial potency of ethanolic leaf extract of 
Carica papaya against Plasmodium berghei in infected Swiss albino mice. 
Methods: Fresh and health leaves of C. papaya free from disease were harvested from the 
Institute of Agricultural Research and Training, Ibadan. They were air dried, milled into powder and 
extracted using soxhlet apparatus and ethanol as the solvent. Thirty Swiss albino mice weighing 
obtained from the Federal University of Agriculture, Abeokuta, were acclimatized for seven (7) 
days and divided into six groups. Each mouse in groups 2 to 6 was inoculated intraperitoneally 
with infected blood suspension containing about 1x10

7
 Plasmodium berghei parasitized red blood 

Original Research Article 



 
 
 
 

Airaodion et al.; AJMPCP, 2(2): 60- 67, 2019; Article no.AJMPCP.51140 
 
 

 
61 

 

cells on day zero while those in group 1 were not infected and this served as the normal control 
group. Animals in group 2 were administered 0.2 ml normal saline, those in group 3 were 
administered Chloroquine diphosphate at 5 mg/kg body weight; those in groups 4, 5 and 6 were 
administered 100, 200 and 400 mg/kg of the ethanolic leaf extract respectively. All treatments 
were orally done once per day for five consecutive days from when parasites were first seen in the 
infected animal blood. Parasitemia Count and PCV were done using standard methods. 
Results: C. papaya extract exhibited antimalarial properties especially at 200 and 400 mg/kg and 
the results were not different from that of chloroquine. 
Conclusion: The result of this present study confirmed that ethanolic leaf extract of C. papaya 
which displayed good activities against P. berghei are suitable for their traditional use in the 
treatment of malaria fever. 
 

 

Keywords:  Carica papaya; antiplasmodial potency; Plasmodium berghei; ethanolic leaf extract; swiss 
albino mice. 

 

1. INTRODUCTION  
 

Malaria is a vector-borne infectious disease that 
is widespread in tropical and subtropical regions. 
The term ‘global change’ is used to encompass 
all of the significant drivers of environmental 
change as experienced by hosts, parasites and 
parasite managers [1]. The antimalarial potential 
of compounds derived from plants is proven by 
examples such as quinine, obtained from 
Cinchona species, and artemisinin, obtained 
from Artemisia annua [1]. The selection of plants 
to be screened for antimalarial activity is done on 
the basis of traditional reputation of particular 
plants for efficacy in the treatment of malaria. 
Scientists therefore have embarked on a mission 
to survey the flora extensively to discover more 
and more potential plants have insecticidal 
properties [1]. 
 

Currently, there is a considerable increase in 
mortality caused by malaria due to the rapid 
spread of drug-resistant strains of Plasmodium 
falciparum and Plasmodium berghei. The 
asexual erythrocyte cycle of the human malaria 
parasite causes severe forms of disease [2]. 
Invasion of an individual parasite into a red blood 
cell initiates the cycle; approximately 48 hours 
later releases of 16 - 32 daughter parasites 
terminate the cycle to spread the infection. In 
South East Asia alone, 100 million malaria cases 
occur every year and 70% of these are reported 
from India [3]. The use of chloroquine (CQ) to 
prevent and treat P. berghei malaria has led to 
the wide-spread appearance of CQ-resistant 
strains against P. berghei throughout the affected 
regions. The resistance has at the same time 
increasingly extended to other available 
antimalarial drugs [4]. 
 

Carica papaya belongs to the family of 
Caricaceae, and several species of Caricaceae 

have been used as remedy against a variety of 
diseases [5,6]. Originally derived from the 
southern part of Mexico, C. papaya is a perennial 
plant, and it is presently distributed over the 
whole tropical area. In particular, C. papaya fruit 
circulates widely, and it is accepted as food or as 
a quasi-drug. Many scientific investigations have 
been conducted to evaluate the biological 
activities of various parts of C. papaya, including 
fruits, shoots, leaves, rinds, seeds, roots or latex. 
The leaves of C. papaya have been shown to 
contain many active components that can 
increase the total antioxidant power in blood and 
reduce lipid peroxidation level, such as papain, 
chymopapain, cystatin, à-tocopherol, ascorbic 
acid, flavonoids, cyanogenic glucosides and 
glucosinolates [7]. 
 

The hypoglycemic effect of ethanolic extract of 
papaya in alloxan-induced diabetes has been 
reported [8]. Fruit and seed extracts have 
pronounced bactericidal activities [9]. Leaves 
have been poulticed into nervous pains, 
elephantoid growths and it has been smoked for 
asthma relief amongst tropical tribal 
communities. Moreover, C. papaya leaf juice is 
consumed for its purported anti-cancer activity by 
people living on the Gold Coast of Australia, with 
some anecdotes of successful cases being 
reported in various publications. C. papaya leaf 
extracts have also been used for a long time as 
an aboriginal remedy for various disorders, 
including cancer and infectious diseases. 
 

C. papaya contains two important biologically 
active compounds viz., chymopapain and papain 
which are widely used for digestive disorders 
[10]. It showed that papaya derived papain, 
caricain, chymopain, and glycerin endopeptidase 
can improve acidic pH conditions and pepsin 
degradation. Other active compounds of C. 
papaya are lipase, a hydrolase, which is tightly 
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bonded to the water-insoluble fraction of crude 
papain and is thus considered as a “naturally 
immobilized” biocatalyst [11]. According to the 
folk medicine, papaya latex can cure dyspepsia 
and also applicable for external burns and 
scalds. Seeds and fruits are excellent 
antihelminthic and antiamoebic [12]. Dried and 
pulverized leaves are sold for making tea; also 
the leaf decoction is administered as a purgative 
for horses and used for the treatment of genetic-
urinary system. This present study sought to 
investigate the antiplasmodial potency of 
ethanolic leaf extract of C. papaya against P. 
berghei in infected Swiss albino mice. 
 

2. MATERIALS AND METHODS 
 
2.1 Collection and Extraction of Plant 

Materials 
 
Fresh and health leaves of C. papaya free from 
disease were harvested from the Institute of 
Agricultural Research and Training, Moor 
Plantation, Ibadan and were identified by a 
botanist. They were washed in running water to 
remove contaminants. They were air dried at 
room temperature in an open laboratory space 
for 14 days and milled into powder using an 
electronic blender (Moulinex). The extraction was 
done using soxhlet apparatus and ethanol as the 
solvent according to the method described by 
Airaodion et al. [13,14]. About 25 g of the powder 
was packed into the thimble of the soxhlet 
extractor. 250 mL of ethanol was added to a 
round bottom flask, which was attached to the 
soxhlet extractor and condenser on a heating 
mantle solvent was heated using the heating 
mantle and began to evaporate moving through 
the apparatus to the condenser. The condensate 
dripped into the reservoir housing the thimble 
containing the sample. Once the level of the 
solvent reached the siphon, it poured back into 
the round bottom flask and the cycle began 
again. The process was allowed to run for a total 
of 18 hours. Once the process was completed, 
the ethanol was evaporated in a rotary 
evaporator at 35ºC with a yield of 2.98 g which 
represents a percentage yield of 11.92%. The 
extract was preserved in the refrigerator until 
when needed. 

 
2.2 Parasite Inoculums 
 

Plasmodium berghei NK65 strain infected 
erythrocytes were obtained from a donor-infected 
mouse maintained at the Department of 
Veterinary Microbiology and Parasitology, 

Federal University of Agriculture, Abeokuta, 
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. 
 

2.3 Experimental Animal and Curative 
Test 

 

Thirty (30) Swiss albino mice weighing between 
20 and 25 g were obtained from the Animal 
House of Federal University of 
Agriculture, Abeokuta, Nigeria. They were 
acclimatized for seven (7) days during which they 
were fed ad libitum with standard feed and 
drinking water and were housed in clean cages 
placed in well-ventilated housing conditions 
(under humid tropical conditions) throughout the 
experiment. All the animals received humane 
care according to the criteria outlined in the 
‘Guide for the Care and Use of Laboratory 
Animals’ prepared by the National Academy of 
Science and published by the National Institute 
of Health. They were randomly divided into six 
groups of five mice each. In order to evaluate the 
curative potential of the crude extract, methods 
described in literature were adopted Airaodion et 
al.[15] Akuodor and Idris [16]. Each mouse in the 
treatment group (groups 2 to 6) was inoculated 
intraperitoneally with infected blood suspension 
(0.2 ml) containing about 1x10

7
 Plasmodium 

berghei parasitized red blood cells on day zero 
while those in group 1 were not infected and this 
served as the normal control group. Animals in 
group 2 were administered 0.2 ml normal saline 
(negative control), those in group 3 were 
administered Chloroquine diphosphate (standard 
antimalarial drug) at 5 mg/kg body weight 
(positive control),  those in groups 4, 5 and 6 
were administered 100, 200 and 400 mg/kg of 
the ethanolic leaf extract respectively. All 
treatments were orally done once per day for five 
consecutive days from when parasites were first 
seen in the infected animal blood. Four days 
after the treatment was stopped, the animals 
were weighed and sacrificed. 
 

2.4 Parasitemia Count 
 
On each day of treatment and post treatment, a 
drop of blood was collected from each mouse for 
parasitemia screening by tail nip. The blood 
collected was placed on a slide and smeared to 
make a thick film, fixed with ethanol 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 
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density was examined by counting the 
parasitized red blood cell [15,16]. 
 

2.5 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 tube was 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 [15,16]. 
 

2.6 Statistical Analysis 
 

Data were subjected to analysis using Microsoft 
Excel. 
 

3. RESULTS AND DISCUSSION 
 

The development of an affordable Artemisinin-
based Combination Therapy (ACT) or an 
alternative cost-effective antimalarial drug is 
imperative in the rural areas where majority of 
the people are poor. Many scientists are now 
even turning towards herbs to seek for answers 
to drug resistance. 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 [17]. 

 
The result of the effect of ethanolic leaf extract of 
C. papaya on body weight of Plasmodium 
berghei-infected mice is shown in Fig. 1. The 
body weight of the infected untreated mice 
(negative control) and infected treated with 100 
mg/kg of C. papaya showed significant weight 
lost after 4 days post treatment. On the other 
hand, the infected mice treated with 200 mg/kg, 
400 mg/kg of C. papaya as well as those treated 
with 5 mg/kg chloroquine (positive control) 
showed weight gain after 4 days of treatment. 
The weight gain in these groups is not different 
when compared with uninfected animals (normal 
control). This is similar to the result of Airaodion 
et al. [18] who treated Plasmodium berghei-
infected mice with ethanolic leaf extract of 
Vernonia amygdalina.  Anemia, body weight loss 
and body temperature reduction are the general 
features of malaria infected mice [19]. So an 
ideal antimalarial agents obtained from plants are 
expected to prevent body weight loss in infected 
mice [20]. In the present study, extract of C. 
papaya significantly prevented weight loss 
associated with increase in parasitemia level. 

 
 

Fig. 1. Carica papaya plant [8] 
 
The effect of ethanolic leaf extract of C. papaya 
on packed cell volume (PCV) of Plasmodium 
berghei-infected mice is shown in Fig. 2. The 
PCV of P. berghei infected untreated mice 
(negative control) and infected treated with 100 
mg/kg of C. 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 C. papaya leaf extract as well as 
those treated with 5 mg/kg chloroquine (positive 
control) showed significant increase in PCV after 
4 days of treatment.  The significant increase in 
level of PCV and body weight in mice treated 
with C. 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. This result contradicts the study of 
Airaodion et al. [18] who reported a decrease in 
the PCV of animals after treatment with with 
ethanolic leaf extract of Vernonia amygdalin. 
 

The average daily parasitaemia level of the P. 
berghei in infected mice treated with ethanolic 
leaf extract of C. papaya is shown in Fig. 3. The 
average daily parasitaemia of infected mice 
treated, respectively, with chloroquine, 400 
mg/kg and 200 mg/kg leaf extract of C. 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 mice treated with 100 
mg/kg leaf extract of C. papaya as compared 
with the control group. This result is in agreement 
with the reprot of Airaodion et al. [18] who treated 
Plasmodium berghei-infected mice with ethanolic 
leaf extract of Vernonia amygdalina.   It is also in 
agreement with the study of Longdet and Adoga 
[21] who reported the effect of methanolic leaf 
extract of Carica papaya on Plasmodium berghei 
infection in albino mice. Several studies of the 
qualitative phytochemical analysis of C. papaya 
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leaves showed the presence of alkaloid, 
flavonoid, Saponin, Tannin and Glycosides [21-
24].  Flavonoids have been reported to have 
exhibited significant in vitro antimalarial activity 
against P. falciparum [25]. This could justify the 
antimalarial activities exhibited by the plant 
extract. 
 
The 400 mg/kg, 200 mg/kg and 100 mg/kg 
ethanolic 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 [26]; 

administration of aqueous leaf extract of C. 
papaya significantly ( < 0.05) decreased parasite 
load in mice and enhanced their survival [27]; 
methanolic extract of C. papaya at 100, 200 and 
400mg/kg body weight gave significant 
suppression (p<0.05) of parasitemia following 
five days administration in established infection 
[21]. This is a very promising feature in the 
potentials of C. papaya as an antimalarial agent. 
Good enough, the antimalarial effect 
demonstrated by C. papaya leaf extract compete 
well with chloroquine treatment. Chloroquine has 
been used as the standard antimalarial drug 
because of its established activities on P. berghei 

[28, 29]. 
 

 
 

Fig. 2. Effect of ethanolic leaf extract of C. papaya on body weight of P. berghei-infected mice 
values are presented as mean with n = 5 

 

 
 

Fig. 3.  Effect of ethanolic leaves extract of C. papaya on packed cell volume of P. berghei-
infected mice 
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Fig. 4. In vivo antiplasmodial activity of ethanolic leaf extract of C. papaya against Plasmodium 
berghei in infected mice: Each point is a Mean SD with n=5 

 

4. CONCLUSION 
 

Increasing the global spread of multi-drug 
resistant malaria parasite showed that there is a 
need for new chemotherapeutic agents to 
combat malaria. Development of new active and 
safe drugs for the community is therefore an 
urgent need. Towards this goal, research into 
new antimalarial drugs from natural products, 
traditional healers use parts of many plants for 
the treatment of several pathologies, including 
malaria, and have done so for centuries. The 
result of this present study confirm that extracts 
from leaves of C. papaya which displayed good 
activities against P. berghei are suitable for their 
traditional use in the treatment of malaria fever. 
 

CONSENT 
 

It is not applicable. 

ETHICAL APPROVAL 

 
As per international standard or university 
standard written ethical approval has been 
collected and preserved by the author(s). 

 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

 REFERENCES 
 

1. Dwivedi SC, Kavitha KC. Ricinus 
communis: A potential larvicide for 
mosquitoes. Pestol. 2001;25(5):48-50. 

2. Miller LH, Good MF, Milon G. Malaria 
pathogenesis. Science. 1994;264:1878-
1994. 

0 

10 

20 

30 

40 

50 

60 

70 

80 

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 

M
e

an
 P

ar
as

it
e

m
ia

 

Normal Control 

Negative Control 

Positive Control 

100mg/kg of C. papaya 

200mg/kg of C. papaya 

400mg/kg of C. papaya 



 
 
 
 

Airaodion et al.; AJMPCP, 2(2): 1-8, 2019; Article no.AJMPCP.51140 
 

 

 
66 

 

3. WHO. The world health report-changing 
history. Geneva: World Health 
Organization. 2004;96. 

4. Peters W. Antimalarial drug resistance: An 
increasing problem. Br Med Bull. 1982;32: 
187-192. 

5. Munoz V, Sauvain M, Bourdy G, Callapa J, 
Rojas I, Vargas L. The search for natural 
bioactive compounds through a 
multidisciplinary approach in Bolivia Part II. 
Antimalarial activity of some plants used 
by Mosetene Indians. J. Ethnopharmacol 
2000;69:139-155. 

6. Mello VJ, Gomes MT, Lemos FO, Delfino 
JL, Andrade SP, Lopes MT, et al. The 
gastric ulcer protective and healing role of 
cysteine proteinases from Carica 
candamarcensis. Phytomedicine. 2008;15: 
237-244. 

7. Seigler DS, Pauli GF, Nahrstedt A,  Leen 
R. Cyanogenic allosides and glucosides 
from Passiflora edulis and Carica papaya. 
Phytochemistry. 2002;60:873-882. 

8. Airaodion AI, Ogbuagu EO, Airaodion EO, 
Ogbuagu U, Ekenjoku JA. Antidiabetic 
effect of ethanolic extract of Carica papaya 
leaves in alloxan-induced diabetic rats. 
International Journal of Bio-Science and 
Bio-Technology. 2019;11(8):93-109. 

9. Emeruwa AC. Antibacterial substance from 
Carica papaya fruit extract. J. Nat. Prod. 
1982;45:123-127. 

10. Huet J, Looze Y, Bartik K, Raussens V, 
Wintjens R, Boussard P. Structural 
haracterization of the papaya cysteine 
protinases at low pH. Biochem Biophy Res 
Commun. 2006;341:620-626. 

11. Dominguez de Maria P, Sinisteraa JB, Tsai 
SW, Alcantara AR. Biotech Adv. 2006;24: 
493-499. 

12. Okeniyi JA, Ogunlesi TA, Oyelami OA, 
Adeyemi LA. Effectiveness of dried Carica 
papaya seeds against human intestinal 
parasitosis: A pilot study. J. Med. Food 
2007;10:493-499. 

13. Airaodion AI, Ogbuagu EO, Airaodion EO, 
Ekenjoku JA, Ogbuagu U. 
Pharmacotherapeutic effect of methanolic 
extract of Telfairia occidentalis leaves on 
glycemic and lipidemic indexes of alloxan-
induced diabetic rats. International Journal 
of Bio-Science and Bio-Technology. 2019; 
11(8):1-17. 

14. Airaodion AI, Ogbuagu EO, Ekenjoku JA, 
Ogbuagu U, Airaodion EO. Therapeutic 

effect of methanolic extract of Telfairia 
occidentalis leaves against acute   ethanol-
induced oxidative stress in Wistar rats. 
International Journal of Bio-Science and 
Bio-Technology. 2019;11(7):179-189. 

15. Akuodor GC, Idris UI. Anti-nociceptive, 
anti-inflammatory and antipyretic effect of 
the methanolic extract of                       
Bombax buonopozense leaves in rats and 
mice. Afr. J. Biotechnology. 2011;10:3191-
3196. 

16. Ryley J, Peters W. The antimalarial activity 
of some quinoline esters. Ann Trop Med 
Parasitology. 1995;84(22):209–2. 

17. Evans WC, Evans T. Pharmalognosy (15
th
 

edition) W.B Saunders company LTD. 
London. 2002;191-393. 

18. Airaodion AI, Airaodion EO, Ogbuagu U, 
Ekenjoku JA, Ogbuagu EO. Antimalarial 
efficacy of ethanolic leaf extract of 
Vernonia amygdalina against Plasmodium 
berghei in infected Swiss albino mice; 
2018. 

19. Langhorne J, Quin SJ, Sanni LA. Mouse 
models of blood-stage malaria infections: 
Immune responses and cytokines involved 
in protection and pathology. In: Perlmann 
P, Troye-Blomberg M, editor. Malaria 
immunology. Stockholm: Karger Publisher. 
2002;204–228. 

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

21. Longdet IY, Adoga EA. Effect of 
methanolic leaf extract of Carica papaya 
on Plasmodium berghei infection in albino 
mice. European Journal of Medicinal 
Plants. 2017;20(1):1-7. 

22. Akhila S, Vijayalakshmi NG. 
Phytochemical Studies on Carica papaya 
leaf juice. IJPSR. 2015;6(2):880-883. 

23. Biu AA, Buratai LB, Ahmad AA, Hambali 
IU, Ngulde SI, Zakariah M, Lawal JR. 
Hytochemistry, toxicity and efficacy of 
crude aqueous extract of Carica papaya 
leaf against Trypanosoma brucei. Bangl. J. 
Vet. Med. 2016;14(1):99-102. 

24. Adachukwu IP, Ogbonna AO, Eze FU. 
Phytochemical analysis of Carica papaya 
leaves. International Journal Life   Science 
Biotechnology & Pharma Research; 2013. 



 
 
 
 

Airaodion et al.; AJMPCP, 2(2): 1-8, 2019; Article no.AJMPCP.51140 
 

 

 
67 

 

Available:http://new.ijlbpr.com/jlbpradmin/ 
upload/ ijlbpr_51d451cde89e7.pdf 

25. Chanphen R, Thebtaranonth Y, 
Wanauppathamkul S, Yuthavong Y. 
Antimalarial principles from Artemisia 
indica. Journal of Natural Products. 
1998;61:1146-1147. 

26. Melariri P, Campbell W, Etusim P, Smith 
P. Antiplasmodial properties and 
bioassayguided fractionation of ethyl 
acetate extracts from Carica papaya 
leaves. Journal of Parasitology Research; 
2011. 
Available:http://dx.doi.org/10.1155/2011/10
4954 

27. Okpe O, Habila N, Ikwebe J, Upev VA, 
Okoduwa SR, Isaac OT. Antimalarial 
potential of Carica papaya and Vernonia 
amygdalina in mice infected with 

Plasmodium berghei. Journal of Tropical 
Medicine. 2016;6.  

(Article ID 8738972) 

Available:https://www.ncbi.nlm.nih.gov/pm
c/articles/ PMC5153544/ 

28. Arise RO, Malomo SO Lawal MM. 
Comparative Antimalarial and 
Toxicological effects of Artemisinin with 
methanolic extract of Carica papaya 
leaves and bark of Alstonia broonai in 
animal models. Advances in Natural              
and Applied Sciences. 2012;6(2):           
116-123. 

29. Ajaiyeoba E, Falade M, Ogbole O, Okpako 
L, Akinboye D. In vivo antimalarial and 
cytotoxic properties of Annona 
senegalensis extract. African Journal of 
Traditional Medicine. 2006;3(1):137-1. 

_________________________________________________________________________________ 
© 2019 Airaodion et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited. 

 
 

 
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle3.com/review-history/51140 

http://creativecommons.org/licenses/by/4.0

