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Abstract
Objective: Toinvestigatethein vivoantiplasmodialactivity
ofethanolicleafextractofByrsocarpus coccineusinmice
infected with Plasmodium berghei. Methods: Curative
effectagainstestablishedinfectionandsuppressiveactivity
againstearlyinfectionwerescreened.Results:Theextract
(100,200and400mg/kg,p.o.)hassignificant(p<0.05)dose
dependentactivityagainsttheparasitesinthecurativeand
suppressive tests.Theextractalsoprolonged thesurvival
timeoftheinfectedmice.TheoralLD50valuesweregreater
than5000mg/kg inmice.Conclusion:The result shows
that the extract possesses considerable antiplasmodial
activitywhichcanbeexploitedinmalariatherapy.

Keywords: Byrsocarpus coccineus, Medicinal plant,
Antiplasmodialactivity,Pasmodium berghei,Mice.

Introduction 
Malaria continues to causemorbidity andmortality on a

large scale in tropical countries. It is themost important
humanparasitic infection (1).Malaria isAfrica’s leading
cause of mortality in patients under five years of age,
and constitutes 10% of the continent’s overall disease
burden (2) and so far little success has been achieved to
controlit(3,4).Traditionallyusedantimalarialplantshave
helpedinreducingtheproblemsmalariaattackposed(5).
Interestingly, some of the plants used have shown real
antiparasitic activity (6) andmost of them are relatively
safe(7,8).
B. coccineusSchumandThonn.(Connaraceae),ascandent
shrubwidelydispersedintropicalAfrica,iswidelyusedin
ethnomedicineforthetreatmentofdiverseailments.These
includemouthandskinsores,swellings,tumors,earache,
muscularandrheumaticpains,venerealdiseases,jaundice,
pileanddysentery(9).Theplantextracthasalsobeenshown
to possess oxytocic (10), antioxidant (11), antidiarrheal
(12)activities.Theantimicrobial (13,14), analgesic, anti-
inflammatory, antipyretic (15, 16) properties of various
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extracts of the plant have been reported. However, no
workhas been reportedon the antiplasmodial activityof
B. coccineus. Hence, the present study was taken up to
investigatetheantiplasmodialeffectofleafextractofthis
plant.

Materials and Methods
Plant Collection
TheleavesofB. coccineuswerecollectedatChaza,Niger
State,Nigeria inJuly,2010.Theplantwas identifiedand
authenticated by Mallam Ibrahim Muazzam and Mrs
Jemilat.A.IbrahimoftheDepartmentofMedicinalPlant
ResearchandTraditionalMedicine,National Institute for
Pharmaceutical Research and Development (NIPRD),
Abuja, Nigeria where a voucher specimen (No.6416)
was deposited at the herbarium unit of the institute for
futurereference.TheInternationalPlantNumberIndexis
Connaraceae B. coccineusSchum.andThonn.Beskr.Guin.
Pl.226.1827(Ik).

Preparation of Plant Extract
The leaves of B. coccineus were air-dried at room
temperature and ground into powder using pestle and
mortar.Thepowderedmaterial(330g)wasmaceratedwith
1.5lof70%ethanolinwaterfor24hwithconstantshaking.
TheresultantmixturewasfilteredusingWhatman®(No.1)
filterpaperandthefiltratedriedonawaterbathtogivea
yield35.44g(10.74%w/w).
Phytochemical Screening
The ethanolic extract of B. coccineus was subjected
to qualitative phytochemical analysis using standard
procedures(17,18).

Acute Toxicity Study
The acute toxicity of the extractwas tested to determine
the safety of the agent usingLorke’smethod (19).Dose
levelsusedrangedfrom10-5,000mg/kg.Theanimalswere
allkeptunderthesameconditionandobservedfortoxicity
signsandmortalityfor24h.LD50valueswerecalculatedas
geometricmeanofthedosethatresultedin100%lethality
andthatwhichcausednolethalityatall.

Animals Used
MaleandfemaleSwissalbinomice(18–25g)obtained
fromtheAnimalFacilityCentre,NIPRDwereusedforthe
study.Theanimalswerekeptincagesatroomtemperature
andmoisture under naturally illuminated environment of
12:12hdark/light cycle.Theywere fedon standarddiet
andhadwaterad libitum accordingtotheNIHGuidefor

theCareanduseofLaboratoryAnimals(20).
Rodent parasite (P. berghei berghei and inoculation)
Chloroquine sensitive rodent plasmodia, Plasmodium 
berghei berghei was sourced from National Institute for
Medical Research (NIMR), Lagos, Nigeria. Parasites
weremaintainedalive inmiceatAnimalFacilityCentre,
DepartmentofPharmacologyandToxicology,NIPRDby
continuous reinfestation (IP) (21), every 4 days. Blood
wascollectedfromadonorinfestedmousethroughcardiac
puncture anddilutedwithnormal saline.The studymice
received0.2mlofdilutedinoculumsIPconsistingof1x107
parasitizedredbloodcells.

Antiplasmodial Studies
Suppressive Test
Testswereperformedina4-daysuppressivetestusingthe
methodsof (22).Eachmousewas inoculatedon thefirst
day (Do), intraperitoneallywith 0.2ml of infected blood
containing 1x107 . P. berghei berghei. The animals were
dividedintofivegroupsofsixmicepercage.Then,orally
administeredshortlyafterinoculationwiththeextract(100,
200and400mg/kg).Chloroquine(10mg/kg)andnormal
saline(10ml/kg)weregiventothepositiveandnegative
controlgroupsrespectively.Treatmentcontinueddailyfor
fourdays.Onthefifthday(D5),thinfilmsweremadewith
bloodcollectedfromthetailofeachmouse.Thefilmswere
fixedwithmethanolandstainedwithGiemsa for30min
andparasitaemiadeterminedbymicroscopicexamination
in10differentfields.

Curative Test
Evaluationof curativepotentials of the extractwasdone
byadoptingthemethodsof(23)withslightmodification.
Thirtymicewererandomizedandintraperitoneallyinjected
with standard inoculums of 1x107 P. berghei berghei
infectederythrocytesandleftuntreated.Seventytwohours
after, themicewere grouped into five groups of six per
cage.Group1receivedsaline(10ml/kg)daily,groups2,3
and4receiveddailydosesoftheextract(100,200and400
mg/kg),whilegroup5receivedrespectivechloroquine(10
mg/kg)daily.Alladministeredorally.Treatmentcontinued
untiltheseventhday(D7),whenthinfilmsweremadewith
bloodcollectedfromthetailofeachmouse.Thefilmswere
fixedwithmethanol,stainedwithGiemsaandparasitaemia
density determined by microscopic examination in 10
differentfields.

Themeansurvivaltimeforeachgroupwasdeterminedby
findingtheaveragesurvivaltime(days)ofthemiceineach
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groupoveraperiodof30days.

Data Analysis
Resultsobtainedwereexpressedasmean+SEMandwere
analyzedusingone-wayANOVAfollowedbytheTurkey
Kramermultiplecomparisontest.P<0.05wasconsidered
significantinallcases.

Results
Phytochemical Tests
The ethanolic extract of B. coccineus gave positive test
for saponins, tannins, terpenes, steroids, flavonoids and
alkaloids.

Acute toxicity test
There was no mortality recorded in mice upon oral
administrationevenatdosesashighas5000mg/kg.This

indicates that the experimental doses used are relatively
safe.

Suppressive test
Asshownintable1,theethanolicextractofB. coccineus 
demonstrated dose-dependent antiplasmodial activity at
doses employed in the study.The extract at 400mg/kg/
daygave92.3%suppressionasagainst88.9%and81.5%
suppression induced by 200mg/kg/day and 100mg/kg/
day. Chloroquine (10 mg/kg/day) however, gave 95.5%
suppression(table1).

Curative test
In establishedP. berghei infection in mice, there was a
dose-dependent reduction in the level of parasitaemia
in the treated groups unlike in the saline control group
in which there was a consistent increase in the blood

Table 1. SuppressiveactivityofB. coccineus inP. bergheiinfectedmice.

Treatment Dose Mean Parasitaemia Density Percentage inhibition

Nornalsaline 10ml/kg 28.17±1.55 -

B. coccineus 100mg/kg 5.30±1.53 81.5*

B. coccineus 200mg/kg 3.13±0.29 88.9*

B. coccineus 400mg/kg 2.17±0.49 92.3*

Chloroquine 10mg/kg 1.28±0.1.7 95.5*

D3=Daythree;D7=Dayseven;*Significantascomparetocontrolwithp<0.05

Table 2. CurativeeffectofB. coccineusinP. bergheiinfectedmice

Treatment Dose Mean Parasitaemia Density Survival time

Pre-(D3)    treatment  Post-(D7) treatment   Days

Nornalsaline 10ml/kg 32.60±1.00 41.70±0.55 9.20±1.20

B. coccineus    100mg/kg 28.90±2.5 13.16±1.03* 20.17±0.01

B. coccineus    200mg/kg 29.63±1.20 9.12±1.62* 22.33±0.01

B. coccineus      400mg/kg 31.45±3.10 7.48±0.25* 26.0±0.01

Chloroquine 10mg/kg 30.20±2.18 2.10±0.31* 30.0±00

D3=Daythree;D7=Dayseven;*Significantascomparetocontrolwithp<0.05
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parasite density.The standard drug, chloroquine (10mg/
kg)gaveameansurvivaltimeof30.0±0.00dayscompared
to 20.17±0.01, 22.33±0.01, 26.0±0.01 days respectively,
observedforthegroupstreatedwith100,200.and400mg/
kgofethanolicleafextractofB. coccineus.However,the
miceinthecontrolgroupsurvivedfor9daysonly(table2).

Discussion
In the study, the ethanolic leaf extract of B. coccineus
exhibited significant (P<0.05) antiplasmodial activity in 
vivo following oral administration to infectedmice. The
extractdemonstratedgoodantilpasmodialactivityagainst
earlyinfectionatvariousdosesemployedinthestudy.This
method of suppressive testing for antiplasmodial activity
hasbecomepopularduringscientificevaluationofpotential
phytomedicines for treatment of experimental malaria
(24).Ourinvestigationofthescientificreasonsbehindthe
folkloricuseofB. coccineusintreatmentofmalariaattack
intraditionalAfricansettingscanbepartiallysatisfiedwith
thisresult(25).Inaddition,theresultofchemosuppressive
study can be interpreted to be that the leaf extract ofB. 
coccineus can suppressparasitegrowth tonon-detectable
levels in erythrocytes. It is important that scientific
evaluationoftraditionalmedicinepreparationsforclaimed
antimalarialefficacybecarriedoutevenuptothelevelof
findingoutthedegreeofsuppressionofparasitegrowthin
erythrocytes(26).
The leaf extract ofB. coccineus also exerted significant
curative effect in established infection induced by an
intraperitoneal inoculation of 1x107 red blood cells
parasitizedwithP. berghei berghei.Theleafextracthasa
noteworthyantimalarialactivityasthemeansurvivaltime
valuesat someemployeddoseswere twiceormore than
that of the control group (27).Theobserved antimalarial
activityoftheplantextractisconsistentwiththetraditional
useoftheplantasherbalmedicationagainstthediseaseand
indicativeofitspotentialasachemotherapeuticantimalarial
agent.P. bergheihasbeenusedinstudyingtheactivityof
potential antimalarials in vivo in rodents (28,29) and it
produces diseases similar to those of human plasmodial
infection(3o,31).Agentswithsuppressiveactivityagainst
P. berghei were known for antimalarial activity (32).
However, themechanismof antiplasmodial action of the
extractatthisstageisnotclear,thereisthatpossibilitythat
the agentmight have acted throughmetabolic activation
oftheimmunesystem(33),whichcanbeattributedtothe
useful phytochemicals in the plant. Plant substances like
terpenes,alkaloidsandflavonoids(detectedintheextract),
aswellasxanthoneswerereportedtohaveantiplasmodial

effect(34,35).Earlierstudiesonextractsof B. coccineus
showedthatitpossessesanalgesic,anti-inflammatoryand
antipyreticproperties(15,16).Agentswithsuchproperties
areknowntoproduceadditionalremedytomalariapatients
(36).
However,itishopedthatthescreeningofthelocallyused
medicinal plants for antimalarial properties can fully be
investigatedwithaviewtoestablishingtheirefficacyand
todeterminetheirpotentialsassourcesofnewantimalarial
agent.
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