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Abstract
In vivo schizonticidal activity of ethanolic leaf extract
of Gongronema latifolium on blood-borne chloroquine-
sensitive Plasmodium berghei berghei in mice was
determinedsoastoscientificallyjustifythetraditionaluseof
theplantinsoutheasternNigeria(tropicalrainforestregion)
forlocalmanagementofmalariafevers.Theethanolicleaf
extractofGongronema latifolium (200–800mg/kg)was
administered orally tomice during early and established
Plasmodium berghei berghei infectionsand its repository
action in bloodwas also determined. The leaf extract at
these doses caused 71-81% inhibition of parasitemia in
thesuppressivetest,59-73%parasitemiainhibitioninthe
repositorytestandameansurvivaltimeof25-29daysin
the curative test.These results show significant (P<0.05)
antiplasmodialactivityinthefour-daysuppressivetestand
in thecurative test.Thesefindingssupport the traditional
useoftheleafextractofGongronema latifoliumforlocal
treatmentofmalaria.

Keywords: Antimalarial activity, Plasmodium berghei, 
Gongronema latifolium, Herbalmedicine.

Introduction
Malariaconstitutesoneofthemajorpublichealthproblems
in tropical Africa. It is estimated that over 250 million
Africansare infectedbymalariaparasiteswithnearly90
millionclinicalcasesannually.Deathsoccurringfromthis
African endemic disease have increased to an estimate
of two million every year (1). Plasmodium falciparum,
themostwidespreadetiological agent forhumanmalaria
hasbeen reported tobe increasingly resistant to standard
antimalarial drugs and this situation necessitates a
continuedefforttosearchfornewdrugentities,particularly
withnovelmodesofaction(2).

In Africa, the use of indigenous plants still plays an
important role in traditional management of malaria
fevers (3). These indigenous plants have served as
interestingleadsforthediscoveryofnovelantiplasmodial
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compounds.Gongronema latifolium(knownasUtaziinthe
SouthEasternandArokekeintheSouth-Westernpartsof
Nigeria)isatropicalrainforestplantwhichbelongstothe
familyAsclepiadaceae(4,5).Itisaclimberwithtuberous
base and it is also found in deciduous forests ofGuinea
BissauandWesternCameroons.Variouspartsofthisplant,
particularlythestemsandleavesareusedaschewingsticks
orliquorinplacessuchasSierraLeone.Theliquor,usually
obtainedaftertheplantisslicedandboiledwithlimejuice
orinfusedwithwateroverthreedaysisusuallytakenasa
purgeforcolicandstomachpains.It isalsousedto treat
symptomsrelatedtoworminfections(6).

Gongronema latifolium is used in South-Eastern Nigeria
to treat various ailments such as cough, loss of appetite,
malaria and stomach disorders. The plant is also used
as a spice and as a soup vegetable (7) for maintaining
healthybloodglucose levels (8).Useofmedicinalplants
intraditionalmanagementofdiseasesisasoldasman(9).
An antibacterial activity of the leaf extract of this plant
has also been reported (10). The South-Eastern Nigeria
geographic location falls within the tropical rain forest
where biodiversity includes a large population of plants,
mushrooms,riverineandoceanicanimals.

TheWorldHealthorganization(WHO)haslongrecognized
andencouragedmanycountries to exploit theirflora and
fauna for theever increasing interestof thepublic in the
useofmedicinalplantsandtheirproductsinthetreatment
ofvariousailments.Theseplantswhicharefoundmostlyin
localcommunitieshavebeenacceptabletothepopulation
and serve as a cheaper alternative to orthodoxmedicine
(11,12). On the basis of traditional Nigerian use as an
antimalarialplantmedicine,ourintentinthisstudywasto
scientificallyevaluate theethanolextractofGongronema 
latifolium possibly for wider acceptability as a malarial
remedy.

Materials and methods

Plant materials 
FreshleavesofG. latifoliumwereharvestedfromthewoods
of Ihiagwa, Owerri, Imo State, Nigeria, in May, 2009.
TheplantwasidentifiedandauthenticatedbyMrs.Grace
Ugbabe ofDepartment ofMedicinal Plant Research and
TraditionalMedicine,NationalInstituteforPharmaceutical
Research and Development (NIPRD),Abuja, Nigeria.A
voucherspecimen(No.NIPRD6395)wasdepositedatthe
herbariumunitoftheInstituteforfuturereference.

Plant extraction
ThedriedandpowderedleavesofG. latifolium(250g)were
extractedbymacerationwithethanolforthreeconsecutive
daysatroomtemperaturetogetherwithconstantshaking.
Theliquidextractobtainedwasconcentratedtodrynessby
vacuumat40oC.Theyieldwascalculatedtobe2.8%.

Animals
Albino Swissmice (18-22g) of either sex obtained from
Animal Facility Centre (AFC), National Institute for
PharmaceuticalResearchandDevelopment(NIPRD)were
usedforthestudy.Theanimalswerekeptincagesatroom
temperature and moisture, under naturally illuminated
environmentof12:12hourdark/lightcycle.Theanimals
wereusedinaccordancewithNIHGuideforthecareand
useoflaboratoryanimals(13).

Phytochemical Screening  
Standardscreeningtestsoftheextractwerecarriedoutfor
variousplantconstituents.
The ethanol extract was screened for the presence of
alkaloids,flavanoids,saponinsandtanninsusingstandard
procedures(14).

Acute toxicity test (LD50 determination)
TheLD50oftheextractadministeredorallyinalbinomice
was determined using Locke’s (15)method. Dose levels
used ranged from 100-5000mg/kg body weight of the
leafextract.TheacutetoxicityLD50wascalculatedasthe
geometricmeanofthedosethatresultedin100%lethality
andthatwhichcausednolethalityatall.Toxicitysignssuch
as death, changes in physical appearance and behavioral
changeswereobservedforfourdaysaspartofourstudies.

Parasite Inoculation
Thechloroquine-sensitiveplasmodium berghei bergheiwas
obtained fromAnimal Facility Centre, National Institute
for Pharmaceutical Research and Development, Abuja,
wheretheparasitesaremaintainedthroughweeklypassage
in mice. The inoculums consisted of P. berghei berghei
parasitizederythrocytes.Thiswaspreparedbydetermining
boththepercentageparasitemiaandtheerythrocytescount
of the donor mouse and diluting the blood with normal
saline in proportions indicated by both determinations.
Eachmousewasinoculatedonday0,intraperitoneallywith
0.2mlofinfectedbloodcontaining1x107P. berghei berghei
parasitizedredbloodcells.

Evaluation of blood schizoticidal activity on an early 
infection (4 days test)
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Thistestwasperformedinafourdaysuppressivestandard
testusingpreviously reportedmethodsof (16,17).Thirty
Swissalbinomiceofeithersexweighing(18-22g)were
inoculatedbyinteraperitoneal(i.p)injectionwithinfected
erythrocytes (0.2ml ) containing 1x107 P. bergei bergei
parasitized erythrocytes. The animals were divided into
fivegroupsofsixmiceeach.Theywereorallyadministered
with200,400and800mg/kg/daydosesoftheGongronema 
latifolium leaf extract, chloroquine 10mg/kg/day and an
equivalentvolumeoftween80(negativecontrol)forfour
consecutivedays(day0today3).Onthefifthday(day40),
thickfilmsweremadefromthetailbloodofeachmouseand
fixedwithmethanol,stainedwithGiemsaandparasitemia
wasdeterminedbymanuallycountingtheparasitizedred
bloodcellsonatleast1000redbloodcells.

Thepercentagesuppressionofparasitemiawascalculated
foreachdoselevelbycomparingtheparasitemiaininfected
controlswiththoseoftreatedmice.

Evaluation of the repository activity
Therepositoryactivitywasdeterminedusing themethod
describedby(18). In thismethod, themiceweredivided
intofivegroupsofsixmiceeachinacageandtheanimals
were administered 200, 400 and 800mg/kg/day dose of
the extract, 10mg/kg/day chloroquine (positive control
) and tween 80 (negative control) for 4 days (D0-D3).
On the fifth day (D4), the animalswere inoculatedwith
plasmodium berghei bergei. Seventy-two hours after, the
parasitemialevelwasdeterminedbythickbloodsmearsas
describedabove.

In vivo chemosuppressive test
The 4-day suppressive test against P. berghei infection
inmicewasmodified and employed (19) in our studies.
Parasitized erythrocytes were obtained from a donor-
infectedmousebycardiacpunctureusingasterileneedle
and syringe. Thirty mice were selected and inoculated
intraperitoneally with infected blood suspension (0.2ml)
containing 1 x 107 infected erythrocytes. Mice were
randomly divided into five groups,with groups I, II and
IIIreceivingdailydosesoftheextractbyoralroute(200,
400, 800mg/kg), group IV (negative control) received
equalvolumeofnormalsaline,whilegroupV(servingas
positive control) was treatedwith chloroquine at a total
doseof10mg/kgp.o.,allonthedayone.

Thistreatmentwascontinueddailyuntilthefourthday.On
thefifthday(postday4oftreatment)bloodwascollected

from the tail of each mouse and thick films fixed with
methanol,stainedwith4%GiemsaatpH7.2for30min
were prepared. Parasitemiawas determined by counting
theparasitizedredbloodcellsoutof1000redbloodcellin
10randommicroscopicfields.
Percentagegrowthinhibitionoftheparasiteswascalculated
bythefollowingformula:
Growth inhibition (%) =
 ((Parasitemia in negative control - parasitemia in study
group)/Parasitemiainnegativecontrol))x100

Statistical analysis
Dataobtained from the studywereexpressedasmean+
standard error ofmean (S.E.M). The datawas analyzed
usingstudentst–testanddifferencesbetweenmeanswere
consideredsignificantwhenp<0.05(20).
Results
Phytochemical Tests
The ethanol extract of Gongronema latifolium gave a
positive reaction for each of the following secondary
metabolites:alkaloids,saponins,tanninsandflavanoids.

Acute toxicity tests
Nomortalitywasobservedinthemice,evenindosesas
highas500mg/kgp.o.This indicates that thedosesused
arerelativelysafe.

For-day test
TheethanolicleafextractofG. latifoliumproducedadose
dependent chemosuppressive activity at different doses
employed.Doses of 200, 400 and 800mg/kg/day caused
chemosuppression of 71%, 76% and 81% respectively
(table 1). The standard drug, chloroguine 10mg/kg/day,
caused 88% suppression which was a significantly (P<
0.05)higherchemosuppressionthanthatproducedbythe
extracttreatedgroups.

Prophylactic effect
The ethanolic extract of G. latifolium exhibited a dose
dependent prophylactic activity at the various doses
employed. Extract doses of 200, 400 and 800mg/kg/
day produced 59%, 65% and 74% chemosuppression
respectively (table 2). However, the standard drug
chloroquine (10mg/kg/day) exhibited a considerably
higher (85%) chemosuppressive activity than the extract
treatedgroups.

Curative effect
InestablishedP. berghei berghei infection in rats, itwas
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observed that there was a daily increase in parasitemia
in the control group. However, there was also a dose-
dependent reduction in parasitemia levels in the extract-
treated groups, similar to the reduction in parasitemia
observedinthechloroquinetreatedgroup(table3).

In summary, figure 1 shows a graphical representation
of the relative antimalarial effectiveness (calculated as

percentage activity) against of a dose of 800mg/kg of
ethanolic extract of Gongonema latifolium and 10mg/
kg of chloroquine usingPlasmodium berghei berghei in
mice.Forsuppressive,repositoryandcurativetests,similar

degreesof antimalarial effectivenesswereobservable for
800mg/kg of ethanolic extract ofGongonema latifolium
and10mg/kgofchloroquine.

Discussion
As shown from the results of the in vivo antiplasmodial
studies presented in table 1, the ethanolic leaf extract of
Gongronema latifolium exhibited various degrees of
antimalarialactivityinchloroquinesensitivemice.Oneof

thechallengesofantimalarialdrug treatmenthasbecome
ahighlyreducedsensitivityoftheplasmodiumparasiteto
chloroquinewhichusedtobeastandarddrugformalaria
treatment. Mice used in our studies showed retained

Table1:AntiplasmodialactivityofG.latifoliumduringsuppressivetest

Drug/extract Dose(mg/kg) Parasitemiacount %Inhibition

Control (Tween 80) 0.2ml 39.20+0.74 -

G. latifolium 200 11.25+1.35 71%

400 9.43+0.39* 76%

800 7.26+0.41* 81%

Chloroquine 10 4.70+0.39* 88%
Values are expressed as mean±Standard Error. *p<0.05 when compared with values for 
control.

Table2:AntiplasmodialactivityofG. latifoliumduringrepositorytest
Drug/extract Dose (mg/kg) Parasitemia count % Inhibition

Control(Tween80) 0.2ml 45.20+0.46 _

G. latifolium 200 18.50+2.22 59%

400 15.66+0.95* 65%

800 11.90+0.86* 73%

Chloroquine 10 6.33+0.39* 85%

Values are expressed as mean±Standard Error. *p<0.05 when compared with values for control.
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sensitivity to the chemotherapeutic effects of 10mg/kg
chloroquine.Theplantextractproducedsignificanteffects
in both suppressive and curative antiplasmodial tests.
Thisethanolic leafextractofG. latifolium alsoexhibited
significantrepositoryactivityincomparisontothestandard
experimental drug, chloroquine at a dose of 10mg/kg as
demonstrated in the mean survival time of the mice in
extractandchloroquinetreatedgroups.

This observed antimalarial activity is consistentwith the
traditionaluseoftheplantasherbalmedicationagainstthe
diseaseandindicativeofitspotentialasachemotherapeutic
antimalarial agent. Some naturally occurring plants
possessingsuppressiveactivityagainstP. berghei berghei
have been reported to exhibit antimalarial activity (21). 
Althoughthemechanismofactionofthisextracthasnotbeen
elucidated,someplantsareknowntoexertantiplasmodial

Figure1.Histogramshowingshowingtherelativeantimalarialeffectiveness(percentageactivity)ofadoseof800mg/
kgofethanolicextractofGongonemalatifoliumand10mg/kgofchloroquineusingPlasmodiumbergheibergheiin
mice.

Table3:AntiplasmodialactivityofG. latifoliumduringcurativetest

Drug/extract Dose (mg/kg) Parasitemia count Mean survival time 
(days)

Control(Tween80) 0.2ml 40.11+0.82 9.0+2.0

G. latifolium 200 11.50+1.29* 25.5+1.2

400 9.10+0.26* 28.0+0.9

800 6.30+0.55* 29.2+0.5

Chloroquine 10 2.10+0.15* 30.0+0.0

Values are expressed as mean±Standard error, *p<0.05 when compared with values for control
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activity either by causing red blood cell oxidation (22)
or by inhibiting protein synthesis (23) depending on
their phytochemical constituents. It is possible that the
ethanolicleafextractofG. latifolium couldhaveexertedits
antimalarialactionthrougheitherofthesetwomechanisms
orbysomeotheryetunknownmechanism.
G. latifolium leaf extract has been reported to contain 
alkaloids, flavonoids, tannins and saponins (10,24). In a 
report of their studies on the antibacterial properties of G. 
latifolium, Nwinyi et al showed that alkaloids, flavonoids, 
tannins and saponins were common phytochemical 
constituents of parts of this plant material obtainable in 
Nigeria. Previous reports of antiplasmodial screening of 
plant substances have implicated alkaloids, flavonoids 
and terpenes (25,26). In addition, our earlier studies have 
shown that ethanolic leaf extract of Gongronema latifolium
possessanalgesiceffect (personaldata).Naturalproducts
possessing such activity were reported to provide relief
tomalariapatients (27)andmayspecifically target some
organs(28)intheirmechanismofaction.
In the process of bioprospecting for potentially effective
antimalarial compounds, relative effectiveness of new
antimalarialswouldnormallybe comparedwith standard
or previously existing natural products or with those
productsofcombinatorial chemistry.Here,wecalculated
percentage activity in the suppressive, repository and
curative tests for both chloroquine and for the extract of
G. latifolium(figure1)toobserverelativeeffectivenessas
antiPlasmodium berghei bergheimalaria.Althoughthere
wasawidevariationinthedosesofthesetwoagentswith
chloroquine showing higher potency, it is possible to do
furtherstudieswithaviewtofindingouthowtoimprove
thepotencyoftheethanolicleafextractofG. latifoliumas
apotentialantimalarialagent.
The results of this study have shown that Gongronema 
latifolium leaf extract possesses antiplasmodial activity
as seen in its ability to suppress chloroquine sensitive
plasmodium berghei infection in the three models
evaluated. Therefore, the traditional use of this plant to
treatmalaria inSouthEasternNigeria is basedon a real
anti-parasitic activity. These results could contribute to
the development of potential antimalarial drugs from the
Nigerianethnobotanicaldiversity.
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