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ÅBSTl汎CT  
The anti－rnalarlaleffect of an aqueous extract of Cymbopoqon  ∂N†ger了∂n  C†t「dtuS，   

tradltionalmedjcinal plant，has been jn〉eStigatedin micelnfected with  
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The plant extract was found effecti〉eln  
上nfected an了m∂1s，Orally glVen jn drlnkづng  

Plasmodjum  

SuPPreSS川g m∂1ar了al  
l沌ter O．106 － 0．473 g  
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Of the extract for 5 consecutive days after the  
disease had been estat）llshed，Were Observed to be cleared of the nlalarlal  
parasjtes 4 days after comencement of treatment・The mlce，however，＝ved  
thereafter，for another8－10days before dying because onlJ′alow nunber of non－  
ParaSitlZed red－blood cells wereleftin the circulatiorL ”hen on the Dther  
hand，the crude saltwas jnjectedl・Pin dose50fl・0－i・5g kg－1for3consecutive  
days，it suppressed theinfection durlng and 2 daJ′S after the extract tre∂tment，  
at which timelt was observed that th巳erythrocyte jnfection rate（EIR）started  
risjng untllthe animals died at about 8 days post－treatment，thatis．they  
survjved 5－6 day5 longer than the non－treated （COntrOl anlmals）・  
Chemoprophylactlc action of the extractlnjectedi・P Prlor toinfectjon gave  
protection for about 72 hours・No adverse reactions were recorded when the  
drug plant w∂S glVen Orally，but certain reactlons were noted uhen admlnistered  
j・P．tO Which they survived・The drug plant glVen j・P has an LD50 0f 2・32 g  
kg－1and the plantls schlzontocidalin action・Chemicalanalysis of the  
extract revealed presence of alka101ds，SaPOnlns，tannins and simple sugars・  

川TROD〕CT10N   
Ma arla COrLStitutes the most wldespread parasltic disease whjch causes the  
most severe health problem in tropical and subtropical areas of the world. 
Desplte七he seveYllty of thls disease，the currently available drugs have proved  
jnadequate for bOth chemotherapy and prophylaxIs due to the de〉elopment of  

falciparunlreSistant strains． Thelatter situatjon，therefore，Calls  Plasmodium  
from ndtural and   for an urgent search for neM and effective drugs especially  

Synthetlc products．  
cjtratus，（FamilJ′ Gramlnaceae），10Ca11y knoMn aSlernon grassIs  Cymbopoqon  

Orlgin（Purseglove，196叶 The plantis now  Of Malaysi8n and SrトLankan  
cultlvated throughout the tropICS・The medicinalplantis taken by mロSt PeOPle  

yin tlle rUr∂1areas レイho   
Thjs pl∂nt†s also両del∫  

infe∈ted wうth P．falciparum  
claimed to be cured with the  

キPr巳Sentaddress二DepartmentofCliniealPl－arma⊂blogy，UniversityofZimbabwe，Medi（alSehool，  

Avondale．Harare，Zimbabwe．  
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EFFECTS OF C．CITRATUS IN MALARIA  

R亡SULTS  
T如い㈹u門e Of P．voel＝ n軸s 抽fectjon   
Afterinoculatioh of mice 両th P・yOe川，a Pre－Patent Period of about 72 n  
WaS USUally observed．AlllnfectloTrS Uere followed Dy e火amlndtion of the blood  
taken frQTn the tailend of the anirwIs at regular jntervals thro］ghout the  
disease duration， Ubs軒Vations were made of the number cf parasltesin the  
blood streaTn and the generalcl佃calじOndition of the mice．A dally riseln  
erythrocyteinfectlon rate（EIR）was obserVed as the disease progressed，untうI  
the an†fnaldied7－8dayS afterinfection．  
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at different parasitelevels．Jlnimals with high EIR（＞50％）dled at about the  
5th day p9St－inoculation・and a similar result was obtalned Mlth moderate  
infect10n tZ8－5O％）．In mice withlow EIR（1．0－15％），the p8raSitelevelwas  
SuPPreSSed and the survivalperiod was proIDnged as compared to tne cOntrOIs・  
HoMeVer，the j，P rOute Of adrninistratlon could nDt PrOduce tol・alcureln the  
infected aninals（Figurel）．When the decoctiDn WaS ghen oral  1∫ ad－11bjtum  
for 5 consecutive days，tOtalclearance of the rnalaria paras‖二eS uaS PrOduc2d，  
these anirnals survIved forlU－15 daJ′S thereafter，and eventua11y died（F了gure  
之）．  

1aXIs stud  

ln thisinvestlgation were protected from the disease for 2－3  The anjmdls  

尋ぎ   



EFFECTS OF C．CITRATuSINMALARIA  

dlonger than七he usualpre－Patent Per10d・Malarla parasltes werelater detected  
ln the blood stYleam Of the animals and these survived7－11d more than the  
COntrOl（Fjgure3ト   
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諾ヂ譜t莞て二等1㌍駕吉：怒三。  
th8 CurVe5 tndl⊂atせ 十 S．【．H． The ■rrOw5  
beloレJthe x－aXl～】ndlci】le the ～tart and  
end of d「ug 8dmInlst「aしIon  

To〉く1clt  determinatjon   

The toxicjty of the aqueous extract when ddmlnisteredl・Plnto mlceis shotJn  
in Tablel・The LD50Value obtainedin nonbinfected anlmals、VaS2・32g kg－1  
and theJ′ eXhibited certain react10nS Hhlch jncluded decreased a⊂tlVity 8nd  
Partjalparalysis whjchlasted for about12 h・Normalactivitles resumedin  
the animals 2 days postLtherapy，but some that received hlgher doses（3．0－4．O  
g kg－1Jdledlサーthjnlh post－eXtraCt∂dm油stratjon・  

vtochemical assa 
Phytochemicalanalysis of the herbalextract shoIJed thatit contalns alkalolds，  
SaPOnins，tannins and sugars．  

D工SCUSSION   
n tlS Study，We fロund that the aqueous extract  Of C．cうtr己tuS WaS able to  

Ot 

h。j 
their P．falciparum－jnfected patients with theleaves of th†s plant．  
l 

－nⅠ 
about 4dlater．1n the jnfected mice treated ad－1ibltum ora11y witIl  the plant  
1eaf extract，however，thelatter was found effectivein e＝mjnatlng the  
Cjrculatjng mal8rla parasjtes at abou七 the 4th daJ′ Of treatnlent（Fjgure 2）．  
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EFFI三CTS OF C．CJTRATLJS INMALARIA  

融1el・LD5O Oftheaqueous extr飢：mf」；ymt〕OPOqOn  
亡jtrdt】S†∩ 汀Ijce   

‾‾－‾－‾‾‾‾■－－－－－一一－－－－－・－－－－－－－－－－－－－－－－一一－－－■■－■■】－■■■■－■■  

G叩  S Lo9血録 POnSepr肌   
－1J  

‾‾‾‾－■－■一一■■■■－－－－－－－－－－－－－－－－－一一－－－－－－－－－－■■－－■－■■【■▼▼■■   

1  1．25  0．097  8  0   

11  2．0  0．誠1  40  4．74   

ユ1f  3．0  0．477  80  5．84  

川  4．0  0．602  1白0  7．24   
‾‾‾ナーーー■1■▼■●－－－■－－一一－－－－－－，■－－－－－－▲－－－－－－－－■■－■■■■■■■＋一－＿＿＿＿  

与mjce per g†ⅦUP  
払＝tぞOfAd雨¶jstraいOn（j．p）  

Mo t似jc re8CいOnS鵬Pe Obser柁d w圧h thi玉柏ute柏the d了阜e郎e5t8te e〉即When  
9iven tp non－infectedmlce・刷chisln ｛8れSOnanCe ＝lth the e畔riencj｝ Of  
tPad†tionalhealers who claim that the pl即t did not f）rOduce toxic eff白t：tS涌en  
glveTIOra11y to thejr patients・Cowersely，When non－lnfected an†Tmls 騰re  
trea捷d 了，P Wj抽the extratt，Cerb†n r紺Ct了0ns 鴫re exhjbjtセd whlCh 了眠1リd雨  
decre8Sed 鵡tivity and tempQrary Part用1paralysIs thatlasted forl－2わぅ b肌  
抽eySUrVived・The LD50f甘rlLP adrn柚stration was2▲32g kg－1wherモ粥that  
fo＝ml－given at両l†1CQuld not be detemined slncゼnO fatallt＿yOcCurr朗wうthin   
24h of・t5飢血＝nistration ever”t higher concentrations・佃S mdy Perhaps  
expla了n 叫 n8 toxjc reactlons ha博 SO far been 抽t∂両d Mhen 一郎せ絆  
00化帥t用い帥Slほre両Ven tO h岬帥Slnfectedぃて℃h P．fa1cうpar］m．  
－‥■三’ 

、 

血d be削Cle∂「ed f沌m the c了㍗亡Ul抑On・How印er，jn the case8f dnjm15甘†長n  
j・Pり心1・ちg吋1Jno abso－ute c肝e柚”；reCOrd如b＝t the drリ月中lant c己］Sed  
anln†tial・drop follQWed by a prcLg柁SS一服riseln E工R tlntilthey succumbed at  
a如ut the りth d町匹St－1代印m郎t（F†gけ爬1）・Fatdllty血tdjned jn 軌e伽相11∫  
∴－：－－ 
・ 

座d ce11s caused by th自虐Xtr尋Ct CDntaining s8POnins whjch have been shown to  
have d？leterious haerwlysingさffect on th巳Circulating 

． 

P・falc佃Ylun dnd tr飢t雨wi抽t摘白Xfraet・Mlthl・P adminjstraいon the extract  
8れ1y pro血ced a sho祀supp柁SSjon pe「jDd wh削j再ected行圧d theうnfected anl閥1s  
両th10W EIR〔く15粧wherea5nO SuC力SuPPre∫Sion was recorded when the EIR切紙  
than15i．This，however，Sh伽ed that C．cjtratu5in crude fomis not  
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〉en Par即terdlly at any st咽e  Of the うnfectlon  
⊥し  

町  
ト  uere stて  

POSt－inoculation and fe＝ Tnarkedly to alowle〉もIbefore qylng12days aft苧r  
the app巳aranee Of parasites jn the circulatlon（Flgure 3）・Thelatter action  
Tmght be due tolysIS Of the red ce11s．As coTnPared tQ the cQntrOIs，the r8te  
Oflnfectionln the prophylactic nice was gradual．   
叩art from s叩Onins・▼alkaloids・tannins and reduclng sugars＝ere found prevseれt  
in the crude extract・Thus，it seems possibl巳 that the alkalDid91cQntentin  
七he ex℃rさCtis responsible for the ant－malarialactjon of the drug plant．Lf  
抽e pl∂れt extraCt了s obtalned†n pur台follm，jL ma∫COmPare fa〉Ourably wellw柑】  
the こurPently kno、州 ant7malarlals used for s＝PPreSSion and ′PrOPhyla又js・吊e   



EFFl三CTS OF C．CITRATLIS IN MALARIA  

have been auIe to shoNln thjs study the chemotherapeutic effectlVeneSS Of  
in P・酬 malaria Mhich alsoindicates the pD5SH＝lltJ′  C．cjtratus ext†，aCt  

forits use jn humaninfectjons山th L曳〕cIpar川・  
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