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ABSTRACT  

AparasitologlCalandserologlCalstudyofgoatswasconducledinMay，1993  

inBaringoDistric（，Kenya，tOdeterminethepresenceofLeishmaniaparasitesand  
CirculatingLeLL－hmania－SpeeincTgGantibodies．A［0（aloflO2goatsweresampled  

forthepresenceofnaturalinfectionswithLeishmaniaparasitesatsixdifferent  

househoLds・Vtnous bloodandbone marrow samples，andsaline asplrateSfrom  

lymphnodeandsub－CutaneOuStissuesweredrawnfromeachanimalandcuJtured  

i11NNN diphasicmediainthelaboratory．1naddition，Sera from goaIs and23  

humanoccupantsofthehouseholdswereassayedforthepresenceofL  

SpeCific and L．mqiol・－SpeC摘clgG antibodies，uSlng an enZyme－1inked  
immunosorbentassay（ELISA）．Noflage11ate protozoanswerecultured fromthe  

SamPJes・However，L・d〃n〃Vani－SPeCificTgGantibodiesweredetectedfromtwo  
goats（2・0％）andsixhumans（26．1％），Thesedataindjcatethatdomesticgoatsare  
exposed to Leishmania parasites and produce deIectable antibody responses．  
However，thisisviewedasanaccidentalinfectionthatdoesnotdeveloplIltOaCtive  

disease・Our data doesJlOt SuPpOrt theimplication tha［goa－s are potentia】  
reservoirsforhumanleishmaniasis．   
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1NTRODUCTION  

Visceralleishmaniasis（kala－aZar）caused by L′eishmania donovaniis  

endemicintheJowlandareasofBaringoDistrict、RiftVhLley，Kenya・Historically，  
anumberofinvestlgatOrS have玩usedintensive research effortsonidentifying  
animalreservoirsofvisceralleishmanjasisinKenya．Thesporadicnatureofthis  
diseasein endemic areas strongly suggestand animalreservoir・However，nO  
domestic or wild mamrnaIhas been con坑rmed as the reservoir of visceral  

leishmaniasisinEastAfriea．Over30yearsagothefollowlngqueStionwasasked  
Ofthescientificcommunlty，”Isthereananimalreser、′Oirofkala－aZarinKenya？’■  

（Heisch1963）．Thisquestioncontinuestopuzzleresearcherseventoday．   

IllKenya，isc）1ations of L，eE．9hmania parasites，SuSpeCted as being L．  

donovani，have been reported from avariety ofdomestic and wild mamrnals  
（Abranches1989；NgokaandMutinga1978）．ThelistofLeishmanEaisolationsand  
SuSPeCtedreservoirsofvisceraJleishmaniasisincludedogs（Ngokaand Mutinga  
1977；Mutinga etal．1980）mongooses andagenet cat（Mulinga e†al・］9g2），a  

groundsquirrel（Heiseh1957a）andgerbills（Heisch1956b）．H（）WeVer，theseearly  
Studiesdidnotcharacterizetheisolates andoftenpresumed（heparasitespecies  
based on their organ speCi吊city．1n addition，these early researchers co11ected  

extremelylow numbersofinftcted animals（Often asingleanimal）makingthe  
assumptlOn Ofthe reservoir status of the animalspecies suspeCt．These early  
Observations requLre COnnrmation uslng mOdern biochemicaltechniques to  
POSitivelyidentifytheparasifespeCies・   

1thasbeensuggesIedthatdomesticsheepinSouthAfrjca（1ぬnDerLugtet  
aL1992）andgoatsinKenya（Mutingaetal，1988；Mutingaeta］・1989）mayactas  
reservoirs for humanleishmanjasis・However．parasites collected during these  

early studies were not positively identified as Leishmnnia or biochemically 
characterised．ThedeterrninationthattheparasitesisolatedinSouthAfricawere  
LelL－hmaniasp・WaSbasedonthemorphologlCalcharacteristicsofthebasophilic  
bodies seenin（issue sections・Leishmanialparasites werecul（uredfromfourof  

457goatsfromWesIPokot，Kenya（Mutingaetal・1988）・Recently，isoenzyme  
Studiesofomeisolatefrom agoatin KenyasuggestsLJ・aethEqptcaasthestrain  
responsibleforlheinfection（Williamsetal．1991）．Unfortunately，theauthorsdo  
notindicatewhatgeographicareaofKenyathegoatcamefromr  

tnBarinBODistrict，Kenya，gOatSliveincloseproximitytomaninareasof  
endemic visceraland cutaneousleishmamisis and grazein cIose proxim］ty tO  
termitehillswhich areknownsandny restingsites．Theseanimalsareusual1y  
COnfinedatnlghtimallenClosureaqjacenttohouseholds・Thisstudyinvestlgated  
thepreserlCe OfLeishmafliqirldomestic goats，andL・donovant－SpeCificandL・・  
mLyOr－SPeCific］gGantibodies from goatsandhumans，Which wouldshedmore   
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lightontheirpotentia［roleasreservoirsofhumanleishmaniasis．   

MATERTALS AND METHOl）S  

StudysiteswerechosenfromwithilllOkmofMarigat10Wn（0つ30’NLat．，  

36O o－ELong）in the Rift＼もIley about250km NWofNairobi．The areais a  

Semi－aridalluvialp］aincharacterisedbyrollHlghi11scoveredwiththorns，Weeds，  
）argetermite hillsarldthickAcacia brush・Goatsare the predominantlivestock  

animalpresentjnthearea．  
The six houscholdswhere goatsand humans were sampIed were selected  

E／83，NLB－144）antigen．Allreagentswereusedintheamountof50FLIperwell・  

Thcplateswercwashcdthrectimes，blocked with5％boville Serumalbuminin  

Phosphatebufferedsa】inecontainingO．05％Tween20（PBSTween）andcoaled  

Withgoa＝巨3，200），Sheep（1：800）orhuman（1：200）serumiIIPBSTween・After  

Onehourincubationandthreemorewashings，anti－gOat（1ニ3，200）oranti－human  

（1：500）IgG horseradish peroxidase（HRP）conjugate（Kirkgaard ＆ Perry  
Laboratories，Gaithersburg，MD，USA）was addcd．Substrate 3，3r，5，5’－  
Te（ramethylbenzidine，（TMB MicrowellSystem，Kirkegaard ＆ Perry  

Laboratories，GaiLhersburg，MD，USA）wasadded，thenthereaetion wasstopped  

byadding50IJllNH3PO4Wi［hin15minutesandtheabsorbancereadat450nm  

WaVelength・ThemeanoftripJicateabsorbancevalueswereconsideredposltiveif  

lheyexceededtwicelhemeanvaIuesofknownnegativecontroIsera・   

RESUIJS  
A［otaloflO2goatsandsevensheepwereparasito］oglCa】1ysampledforthe  

PreSenCeOfLeishmaniaparasites・Inthelaboratory，545culturetubescol－tainlllg  

SamPles were microsopICally observed daily for the presence of flagellate  

PrOtOZOanS．Fourteen tubes（2．6％）were contaminated with fungalgrowth▼No  
flageIlate protozoans were cultured from blood，bone marrow，Saline asplrateS  
rromlymph node，Or Sub－CtltaneOuS（issue asplrateS・No cutaneouslesions  

SuggeS【iveofcutaneousleishmaniasiswereobservedonthegoats・  

Letshmania donovani－SPeCifielgG antibodies were detected from seven  

goats（6・8％）andllhumans（47・8％），andL・mqior－SpeCificIgGan†ibodieswere  
detected from two goats（2．0％）and six humans（26Ll％）（Tablel）・Of the L・  

donovaniLpOSitivesera，OnemalegoatfromhousehoJd3androurhtlmanSera（（WO  

malesand twofemales）from differen（households（1，2，5，6）alsoreacted withL．  

m（U（”’antlgenS．Six male and fjve femaIe hurnansllad detectable L・donovani－  

SpeCinc antibody ti‡ers．FiveofthellL donovaniseropositive humans had no  
historyofprlOrinfectionwithLeiLVhmanEa・Ofthesevengoatsthatwerefoundto  
be seroIogLCaIly positive，four were male and three were fernale・  

∴弓   



GOATS AS RESERVOIRS  

SerOloglCally positive humans were detected fromal1six hotLSeholds sampled．  
SerologlCa”ypositivegoatsweredetectedfroma11s【udysitesexcepthousehold4・  

lbt｝1elGoatsarLdhuma71SSerOloglCal】yposltiveforLei・YhmanLa－SPeeif）Cantjbodies・  

Humans  
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DISCUS、SlON  

The on］yl・eCOrdsofLeishmaniaparasitesisola【edfromdomesticgoatsin  

KenyaarefromWestPokot（Mutingaetal－1988）andTransmara，NarokDistrict  
（MutingaetaL．1989）．Recently，Oneadditionalparasiteisolationfromagoatin  
Kenya was tentativelyidentified as L aelhiq）ica，uSlngisoenzyme s（udies  
（Williamsetal．1991）．Theepidemi0logicalimplicationsofthesenndingshaveyet  
tobeelucidatedandthesuggestionthatgoatsarereservoirsofleis血naniosisisstill  

inquestion．  

ThecurrentresearchsampledalargenumberofgoatsinBaringoDistrict，  
Kenya，anendemicareaforbothcutaneousandvisceralleishmaniasis，andfound  
noLeishmania－infbctedanimals・lfgoatswereanimportantreservoirforeitherof  
these diseases，it wouldbe reasonableto assumethat somepercentage ofthese  
animalswouldbeculturepositiveforLeishmaniaparasites・Goatspossessmanyof  
thecharacteristicsofa一一good”reservOirforleishmanlasisaspreviouslydefined  

（Bray19氾）．Goatsareinconstantcontactwithsandfliesandhumans，theyre＄t  
andbreedinaclimaticsituationsuitableforthefbedingofthesandflyvectorand  
are a mqjor blood meaT source for the vector sandfly（Ngumbiet al・1992）・  
Previous researchin ourlaboratory revealed that high proportions of  
Phlebotomus martiniParrot，the vector of viscera11eishmaniasisin Baringo  

∴■∵   
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District，feedsonboLhhumanandgoatblood，indicatlngrepeatedexposureofthe  
goatstoLeishmaniaantigens（Ngumbie（al．1992）However，gOatSdonotappear  
tocontinuoslypresentthediseaseorganismstothesandflyvectorasevidencedby  
thedatainthisstudyarldgoatsdonotseemparticularlysusceptibletothedisease  
Organisms（ArtIilietal・1994）・   

Itwasrecentlyreportedthatgoatscanbecomeexperimentallyinfectedwin  
L mq／Orthroughneedleinocu［ationofculture－derivedpromastlgOteS，butnotby  

bites ofinfeeted PhZeb（）fL・muS‘l〟boscqisandflies（Artjilieta】・1994）、and the  

presence ofLeishmaTZia atthesite ofinoculation was demonstratedin asplrate  
culturesa128and42dayspost－inoculationfromthefourgoatsthatwereneedle－  
ehallenged・This same breed ofgoatis resis（anttoinfectionwithL・  

（StrainMHOM／SD／62／1－B／NLB－361）wheninfectedintravenouslywithasmanyas  

IxlO8stationary phase promastigotes（LLR＆AMS，unPublished data）・No  
parasitesweredemonstratedinasplrateCulturesofblood．bonemarrow，lymph  
node or subcutaneous tissues at7．14，30，60and90days posトinoculation・  
However，detectablelevelsofL．donovani－SpeCincIgGantibodieswereobserved  
60dayspost－inocuIation・  

Asmallpereentageofgoats（6．8％and2，0％）andalarge percentageof  
humanssamplesinthisstudy（47．8and26・1％）wereserologicallypositiveforLl・  

donovaniqspecinc arld L．mqior－SPeCificIgG antibodies，reSpeCtivelyL Thisis  

consistent with previous research that indicates that both L. donovani and L. 
mqjoroccurinthisarea．Thesesero］ogicaldataindicatethatthegoaLsandhumans  
wereinfected at sometimein Lhe past witllLeishmania parasites and had a  
sLgnificantantibodyresponsetotheexposure，Orthattheyhaveacurrentinfection  
thatisnotdetectablebythemethodsusedinthisstudy・  

The factthat hunlanSand goats at thesamehouseholdare seroIoglCally  
positve forLeishmania raises aninterestmg question・Are the animals gettlng  

i11fectedfromthehumansthrougtlthebiteofinfectedsandniesorviceversa，Or  
are theseinfectionsre］ated？・This couldinpart explainserologlCalpositivltyOf  
goats sampledin Baringo District・During an earIy visceraJleishmaniasis  
epidemioIoglCalstudyinKituiDistrict，Kenya，apOSitivecorrelationofthedisease  
incidence and the presence of domestic animals was observed（Southgate and  
Oriedo1962），However，reSearCherscondue（ingasimilarstudyin MeruDistrict  
concludedthatJivestockdid notseemtohaveaslgnificantinfluenceonvisceral  
leishmaniasisincidence（WjersandMwangi1966）・  

This research does not confirm the suggestion that goats can act as  
reservoirs forleishmaniasjs and transmit this disease to humansin Kenya．  
Whether the presence ofdetectablelevets ofLei・Yhmanla－SpeCific antibodiesin  
goats means they may be transient reservoirs ofleishmaniasis remains  

．∵ご■   
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undetermined・Theseresultsstrong）ysuggest－hatvisceralleishmaniasisirlKenya  
is anthropogenetie and not zoonotic．Our鉦1dings doindica（e however the  
inclusionofgoatsinfutureseroLePidemi0loglCalstudiesinendemicareas・They  

rnay serve as ●1sentinel■．animals beeause or the correlation of Leish  
SerOPOSitivltylngOatSandhumansu句ects．   
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