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SUMMARY  

A stud）rWaSCOnductediLlしTasoarea on the border oHsioIoand LaikipiEldis（rictsin  
Kenya to determjne the cause（s）of treaImenIfa軌1rein carnellrypanosomosis・Ten  

trypanosomeiso］alesfrominfecledcilmelswerecharacteriLedbymorphoIogyandprocycLic  
transrormalion（esILTheirsensilivi（yloq‖naPyraminesu］phaleandmelarso】11inewerelhen  
determined uslnganin vitro assay sys（em・SixisoLates were TりPun（）・W）m（Let，urltVL†thl－eel二  
L－（）nK（）len・一eandone had both T・（Y，ng（，Ien・ヾeandl二el’un・ヾi・Allthe T・（L（）PIP（）［en・～eisolates  

Were reSista【一t【o melarsomine at）・2 mg収g bwT whcreas one was resistant to（he  

qulnaPyramine su】phateat7Amg／kgbwt．OntheotherhandoneoflhesixT．evan．Yiisolales，  
OneWaS reSistant【O melarsomine atl・2rTlg収g hwt and threeto qulnaPyramine sutphale・  

Camelow－1erS gOIliItle veterinary advice Leading to wrong mode）s admjnistration of  

trypanocides，underdosingand useofu［lreCOmmendeddrugs．Thee汀icacyof（rypanocides  
inthe areaappears tobe hampered bY drug resistance andinapproprlaLe drug use・Uaso  
fa”sⅥヰthina（SetSebeltandassuchcameLsaresusceptibletoinfectionwith［setsetransmi（（ed  
trypanosomes．AdrugeffectiveagalnStr．eV（Ln．yi，r．LL（）ng（，len．†eand］二hr〟CeihruL・efshould  

thereforebeusedin（hetreatmentortrypanosomosisincame】sinlhisarea・TheyshouLd be  

educaledonLheproperuseoftrypar10CidaL drugs，   

1NTRODUCTION   

Camellrypanosomosis（Surra）caused by T・eVun∫Lis the mostimportant disease  
affeeting came］sin Kenya（WIson et al・198り・TheIryanocides currenl】y used hlthe  

management of this disease are quinapyramine sulphate and qulnaPyramine chloride  
（Triquinlく），Wockhardt（Europe）Ltd，and melarsomine（Cyrrlelarsan，Roving Merieux  

PreSen（ly Merial）・］わ［，anOS〃ma eVa，LViisolates resistant to quinapyramine suLphate vvere  
reportedin Kenya as early as］984（Schi】1inger et al・1984）・RecentJy，reSistance to  

quinapyraminesulpha（ewasfoundtobehighandwidespreadinKenya（Mainaetal．1996）・  

In theirstudy，Mainaandco”eagues found a］］eighlT．evanL、1［isolatesfromlsio］o district  
resistant to qulnaPyramine suLpha（e at 500nghTIL whereas threeisoLates had reduced  
SenSjtivity（TC8（）50－150ng／mL）tomelarsomi－1e－Camelownersinthedistrict，andparticularly  
in Uasoreg■On．rePOrted highincidencesor trypanosomosis．treatment failures，S（illbir（hs  
andhigh morlal］ty rate・lna sIudytodeterminethecausesoflrealmentfailurethe various  
typeSandmethodsofapp［．cationoftryl）anOeidesinthearea，andthe（rypanosomespecies  
infectlng Camelwere determined・Sensitivities of theisolates to melarsomine and  
qu】napyra■Tline sulphateus】nganinvitrosysterr．werea】sodetermined■   

MATERIALSand METHOl）S   

Appraisalinterviews：Fivecamelownersin Uasoarea at the border orlsioIo and  
L扇kipiadistricts（Fig・1），WereinterviewedonvariousaspeCtSOfcameJtrypanosomosis．   
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esr忙Cla］1ydiseasedetectionandmethodsdrintervention．  

Figurcl・MaporKenyashowingthedistrlCtSrrOmWhichT・eVa，Lyiisolateswerecollected・  

YrypaIlOSOmeSl此ks：Bloodsampleswerecollecledfrom130camelstodetermine  
the presence of trypanosomes infection. Twenty one them were found positive for 
trypaLlOSOmeSbymouseinoculation・Tenoutofthe21isolates，Whosedetailsaresholmin  
Tablel、WereStabilatedasdescril光dbyOlaho－Mukanietal．（1996）．  

Ex匹rimentalmice：SwissWhi18mieeweighingbetween20and25gwereobtained  
fromthe SmallAnimalBreeding Unit ofthe KenyaTrypanosomiasisResearchInstitute  
（KAURl）．Theyweremaintainedonacommercialrationandwateradlibitum・  

bIVitrocdture medi8：Semi－dcfinedmedium（SD，Gibco，Scotland）suppIemen（ed  
with10％heatinactivated fetalbovine serum，4mM L－glutamine，25mM Hepes and3mM  
cisaconitase wasusd．  

CharacterizatiorIOftJ了p叫nOSOmeisohtes：Thecharacterizationoftrypanosomeswa旦  
basedonthemorphologlCalfeaturesfromGiemsastainedsmearsofthebloodstreamforms  
asdescribed by Hoare（1972）．Tbpanosoma b．br－uCeiand T・eVan．Yiwere differentiated  
usingtheprocyclictransformationtest．1nitiationofthetrypanosomeculturesⅥ吼Sdoneas  
describedbyZweygarthetal・（1989a）．8riefly，theflaskwasincubatedat28℃and5％CO2  
andexamineddaiIytorecordtheappearanCeOftrypanosornesinrelationtothelife－CyCle  
StagepreSentaSdescrit麗dbyOlaho－Mukanletal・（1993）andZweryBarthetal・（1989b）・  

Trypanocid＆1drugs：Quinapyramine sulphate（TrypacideR，May and Baker，  
Germany）and melarsomine（McLCY，Rhino Merieux，France）were purchased．Stock  

＿㌧イ   
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SOIutionof100mg／mlofdrugv代rePreParedand dilu（edtoapproprlateCOnCentrationsin  
doubledistilleddeionised wa（er．  

hvitrotrypanocida）a亡tiv吋：Trypanosomeswereharves（edfromdonormiceand  
diJutedtoIx105trypanosomesノml・0・2mlofthissuspensionwasinoculatedintraperi－oncaHy  
（i・P・）irltOeaChof35malemice・Themiceweredividedin（OSixtreatmenlgroupsando［1e  
COntrOL group or five mice each・Treatmen暮雨（h either quinapyramine（L85．3．7and  
7・4mg瓜g bwt）or melarsomine（0．2、0．6andl．2mgA（g bwt）wasdone two hours after  
experiTllen（alinfection．Parasitatemia was monitored daily by examination of wet smear  
preparationsof（ailblood for a period of60days and（he minimum effectjve dose that  
Cured50％（ED5（））ofthemicedetermined．   

RESULTS   

InterYiews：ThecarnelrbreedsinUasoareSmall．Turbanandtheircrosses．Thedrugs  
（tla（have beenusedfor thetreatTTlentCameltrypanosomosisarequlr）aPyramine suLphate，  
melarsomine，diminazerle aCeturate and homidium．The route of administration andbr  

dosageof（rypanocidesusedwereusual1y．ncorrec（・Therewerereportsofqu■naPyramine  
Sulphate having been administeredintravenousLy，aS OPPOSed to the recommended  
intravascularroute・Relapsesafter暮reatmentwith（hesedrugswerereportcdtobehigh．The  
farmersaIso repor（ed that abortions and stiLlbirths were highin the camelherds，and  
associated the conditions扁th the administration ofmelarsomine．Thefarmers said they  
receivedverylIttleadvicefromveterinaryofficers，Whichledtosdf－diagnosisandtrealment  
Ofthesickcamels．hrmersaLsoreportedthepresenceorbitingfliesandtsetserliesalong  
lhe rivers．  

Characteriza癒onofb・y匹InOSOmCSpeCLeS：SixoftheisoLateswereTlevans（、three r．  
COngOlenseandoneisolatehadboth TIc（）ng〃Jen∫eand T．evansi．Thedetailsareshowlin  
Tablel．  

Tabte】＿  

Isolate  Date  of  ED50Mel・  ED50qulna．   

NO．  isolation   

15．08．1995   NT  rgv（l化如   0．6m只   3．7m釘kg   

173   23．07．1995   NT  rgv〔‡〝∫才   0．6m民在民   R   

194   2〕．07．1995   NT  rβV〔J〃∫f   0．6mg几g   3．7m釘kg   

108   22．0畠．1995   NT  T．evam侶i   R   R   

109   22．08．1995   T   r co〝gO／g那e  3．7mg／kg   

andr’gvβ搾∫f   

l15   22．08．1995   T   rco〃g（〉Jg〃∫g   R   R   

114   22．08．1995   NT  reⅥ∽扇   0．6mかk史   R   

89   20．Og．1995   T   rc（J／睨OJg閃e   R   3．7m免／kg   

ll小   22．Og．1995   T   rc（）タぽOJg闇e   R   7．4m釘kg   

10（i   23．07．1995   T   rgv（】〝∫∫   0．6m2ル只   3．7mg几g  

墜≧ヱ   
T．Transfomed   

NT．Nottransformed   
R・reSistantatl・2mg／kgbv＾formelarsomineand7・4m釘kgbwtforquin且pyramine   
sulphate chloride 

【nvitroscnsitivitit＄：Thesensitivi（iesoftrypanosomeisolatestovarioustrypanocides   
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areshowninTablel．   

TwanosomァevansLisohtes：Fiveoutofsixisolates、WereSenSitive（ED500・6mg此B  
bwt）IomelarsomlneWhereasonewasresistanttornelarsomineatl．2mg此gbw（・Threeof  
isolatesweresensitive（ET）503・7mgAigbwt）whiletherestwereresistanttoquinapyramine  
Sulphateat7・4mg庇gbw【・OneT：evansiisolateⅥ狙SreSistanttobolhqulnaPyraminesulphate  
and melarsomine．  

叫押御伽肌咽Ⅷ川即飯価i鮒k馳s：Allthe暮hree71r〃〝gの／印∫どisolateswerehowever  
refractorytomelarsomine．Twoofthemweresensitivetoquinapyraminesulphate（ED5OOf  
3，7and7．4mg／kgbwl）andoneresistantat7．4rng／kgbwt・  

Twanosomaepa〝SiaJldT・COngOLense：TheisolatethatwasamixtureofTl  
and 71congoLense was resistant to melarsomine atl・2mgn（g bwt but sensitive to  
qulnapyraminesu］phateatanED500f3・7mg／kg・   

DISCUSSION  

Thetrypanocidescurrently usedinthemanagement ofcameLtrypanosomosisaTethe  
quainapyTaminesalt，Triquin⑧andmelarsomine（CymeLarsan㊧）・Me）arsomine，arlarSCnical  
introducedin1993，iseffectivcagains暮Tlbruceisubgrouptryt）anOSOmeSeSpeCial1yto Tl  
evansi（ZweygarthetaJ．1990）．Camelownersinthestudyhadquestionedtheefficacy of  
thisdrugandfromthisstudyoneoutofthesixT・eVanSiisolateswasfoundtoberesistantto  
mdarsomine．［n an earlier study，three TlevaJⅢisolates had reduced scnsitiⅥty tO  
meLar＄Omine（Mainaetal．】996）．TIleSe reSistance cotJLd be due to cross resistancewith  
diminazeneaceturate（Zweygarth etal・J990）－CameloⅦ1erSin thestudy areaandfrotn  
OtherNorthEasternpartsofKenya（Mahangacta］．1982）usediminazeneaceturateinthe  
tfeatment Of came］trypanosomosis altllOughitis not recomTnended for camel  
lrypanosomosis（Homeidaetal・1981）・  

ThepresenceoftsetseⅢesandhencetsetsetransmittedtrypanosomosisinthereg10n，  
indicatesthattheapproprlatedrugsforthetreatmentofcameltrypanosomosisshou］dbe  
Selected on the basis ofinfecting trypanosome species since trypaJlOSOmeS reSpOJld  
differently totrypanocides・Reportsfromthe manufacturesofmelarsomineindica（elhat  
melarsomineis not effectjve against 7二 congn［ense（Rhino meriFuX，PerSOnal  
communication）．The presen（Study hasalsoconfirmed thatmelarsominelSnOteffective  
agalnStr．CO〃脚わ〝∫g．  

Triquin㊥iseffective agalnSt Tlb・bTuCei，7levansjand TIcongoIense species and  
thereforeshouldbcthedrugofchoiceinthestudyarea・ResistatlCetOthisdrugishowever  
reportedtobe highandwidespreadin Kenya（MainaetaL1996）・TnthepreseTltstudy，  
resistance to quLnapyramine sulphateⅥ吼S found to be higherin T evansiLhanin TI  
COngOLenseiso）ates・ThismaybebecausequlnapyraminesaltshavebeenusedonT二evansi  
infectionsincamelssince1940．TheimproperdruguSagenOtedinthestudyareacouldalso  
p】ay animportant rolein the development of drug resistarlt trypanOSOmeS・The study  
therefore rec（）mmends tha（the camelfarmers be educated oLIPrOPer dosage and the  
appropriaterouteofdrugadministrationoftrypanocides・  

Theefficacy oftrypanocidesin Uaso reglOnappearS tO beharnpered by both drug  
resistance andimproper diaBnOSis of theinfectlng SPeCie＄Of trypanosomes．Sjmce the  
deveIopment of new drugsis expenSive and（ime consum．ng，the study recommends  
COmbination therapy for additive effects．Quinapyramine saltscould be combinedwith  
melarsomineeitherduringmanufac（ureoruSe．InthiswaytheproblemofresistanceofTl  
evansitoqu．napyraminesaltsandineffectivenessofmelarsomineonT二congolensemaybe   
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