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AtISTRACT  

Three herds，COmPrLS］ngl12camels，Were SamP］ed and examined for Tbpalu）・V）／nu  
evun・ヾiinfcction（surra）iTIMoTOtO district，nOrlh－eaSternUganda・The Micr（トHaemaIoerit  
CentrifugeTechnique（MHCT）wasusedforparasi（01ogicaLdiagnosis，WhiLe Suratex㊥and  
Enzyme－Linkedimmunosorbent assay（ELISA）were used for tr）／PanOSOme antigen and  
anti．LrypanosomaLantibodydetection，reSPeCtiveLy．Thehaematocritlevelofeachcamelwas  
determjneddurjngexamina【ioTIWtth MHCTLParasite prevalencerangedfromO％to47％．  
WhileSuratex⑱showed posi（ivltyrangLngrrOm35％to65％．Ahighantibody prevalence  
ranglr）gfrom78－］00％was recorded by ELISA．Lowhaematocritvalues were associated  
With parasite or antlgen－pOSitive camels．Pre］iminary charac（erization of8trypanosome  
isolates from these camels by microscop］C eXarninalion or Giemsa－Slained b】oodstream  
forms，tranSformationin SML77 medium andisoenzyme charac（erization，Shows  
Characteristics shTlilar to TWunり▲、umu eVun・、rL■．as evidenced from their monomorphis汀L  
failure（OtranSf．ormin procyc］ic rnediumandzymodeme profiles．These findingsshowa  
highprevalenceofTTet，anJiinfectioninUgandancameJswhichisassociated wirhanaemia  
and calIsfor theins（itution orintervenLionalmeasures Lo save these useruL animals．Thisis  

thefirst reportoftheexistence of r・eVunL、上■in Uganda，Which co山d be ofconsiderabLe  
COnSequenCeintheepidemio］ogyofanimaltrypanosomosisinthecountry，   

INTRODUCTION   

Trypanosomosisdue（OTbrLm（）・WnueVunSi，aLsoknownassurra．isthernos（importanr  
PrOtOZOaldiseaseaffectingcamelsglobally（GattRatter1967）－TnKenyaforexampIc，95％  
Of cameltrypanosomosisis attributed to r．evansiinfeclion（WIson et al，1981）．  
T7Wan（）・†nmuビVu／川■is transmilled mechanical］y by biting nies such as tabanids and  
StOmOXyS，Epidemicsorthediseaseoftenoccuraf（erpeakfLyactiv．ty，Whichusua”yoccurs  
afLertherains・Underfieldconditionsthediseasemanifestsdifferentclinicafforms，namely：  
acute，Subacute，Chronicandinapparent（WIsonelal．1983）．Thechronicdiseaseis（hernost  
COmmOnandischaracterizedbysevereanaemia，generalwast．ng，reducedmjLkproducljon  
inlactat．ng animals，infertilJty，abor（ionsand death．The acute form of diseaseis more  
COmmOnincalvesandin caTT）e］swhichareexposedtonewstrainsof7T el｝an．d．Tn chronic  
infectionssome animals may survive but remaininfecled for years and exhibit】ow－1evel  
nuctua‡1ng ParaSitaemia．These anirnals rnay serve as reservoirs ofinfeetion for the  
noninfecLed camels・There are no pathognomonic slgnS Of the disease，SO taboratory  
diagnosis has to be carried oullo confirrninrection．Traditionally．thisinvoIves  
ParaSitoIoglCaland serotoglCaldiagnosis・ParasitoIogICaLdiagnosisismainlycarriedoutby  
thedirect microscopIC eXamination of blood or buffy－COa（Sandk）r Lhe subinocuLation of  
Camelb】00dinto roden1日such as mice or rats，These tests may fait（O detecIsuトpa（enl  
infection when parasitaemiajsscantyinperiphera］blood（Ki】1ickrKendrick1968）．On the  
Otherhand，antitxAydetectionassayslike．immunofIuorescentantibodytes（（1FAT）or   
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enzymelinkedimmunsorbent assay（ELISA）（Luckins et al・1979）and the card  
agg）utirlation trypanosomosis（est（CATT）（Bajyana－Songa 
sensj（ive，CannOt distinguish current from curedinfections（Luckins1988）・Recen（tests  
based on trypanosome－antlgen detectionin blood or求runlare mOre reliabLe and have  
ShownahighcorreLationwithpatentorsub－Patentdiseaseincamels（Nantulyaetal・1989，  
1994；01aho－Mukanietat．1993a，19t略）．  

tnAfrica，SurTa WaSatfirstbelieved tobe coLlfirted tothearea north oftheline drawn  
from nortllern Nigeria（hrough，JAke Chad，Barheトel－Ghazaland northern Kenya，  
（Gatt－Rutter1967）．However，reCentStudieshaveshown（halsurraoccursincameIskeptas  
far south as Masailand in Kajiado district of Kenya and probably northern Tanzania 
（Olaho－Mukanietal，1990）．Ttle PreSCntStudy wasunderlaken toestablish the／StatuSOf  
SurrainUgandancamels．   

MATERlALS AND METHODS 
CbmeLHerds：Three camelherdscomprlSlngl】2canlels were sampledin Morot｛）  

distrjctofKarornoja．TwooftheherdswereinRupasub－COuntyOfMathenikocountyand  
OneinKangoleLLotomesub－COuntyOfBokoraeounty．lntotal，therewere44maJesand68  
females，Ofwhich20werecalves．Thesecame］sareofTurkanabreedand SoFnali－Turkana  

OrRcndi］le－Turkanacrossesfoundinneighbouring Kenya．   
PaJtZSitoLogicaldiagfu）Sis：Camelblood forparasitologicaJand seroIoglCaldiagnosis  

Wa＄ObtainedbyjuguIarvcnIPunCture．Tenmlsofwhich≠aSalIowed（OCJotin vacutainer  
tutK：SforserumpTtParation，Whilelmlwasheparinisedandusedforbu打y－COateXaminatio  
and haematocrit determination by the Micro－Haematocrit Centrifugation Technique  
（MHCT）（Woo1969）．B］00d froTr［paraSitaemic camels was subinoculatedintomicc  
（MolytleuX1973）orstabiJateddirectlyinliquidnitrogenfor】aboratoTyCharacteriヱatio110f  
lrypanosomeisolates・   

LaLe．r Aggluuruzぬn侍mLe喝：The test was performed on serum following the  
guidelinesprovidedbythemanufacturer（Brentex，Narobi）（Nantulya1994）・Briefly，adrop  
of serum（approx．50FLl）wastransferred onto the circLe ofthe tesトCard and an equal  
VOlumeofSuratex⑧reagentplacednexttoit．ThetwodropsweremixedⅥithasdrringrod  
andspreadouttocovertheentiresurfaceareaofthecirc［e・Thetes（－Cardwas（hentiltedand  
rotatedmanuaIlyfor2minutcsandviewedforevidenceofaggllltination，thenrotatedfor  
additiona13 minutes，tO allow weak reactions（O develop before viewLng agaIn for  
agglutination・   

AnLibo4yMicm－ELLSA：A micro欄enZymelinkedimmunosorbentassay（EuSA）was  
PerformedasdescribedbyOlaho．Mukanietal・（1993a）usinglysateantigenpreparedfrom  
revansiisolateO198A，andgoatanticamellgG－perOXidaseconJugatel   

血再tro Pmcyc［ic Tlan4brrTultion：In vitro transformationof bloodstreamforms of  
trypanosomes isolated from camels was carried out as described by Zweygarth and 
Kaminsky（1989）andOlaho－Mukanietal・（1993b）・Briefly，tryPanOSOmeSWereaSePtically  
i旦01atedfromparasitaemicmousebloodbyanionexchaねgechromatography（Lanhamand  
Godfrey1970）arLd seededinto SM－77transformation medium（Cunningham1977）  
supplementedⅥ雨h20％foeLalcalfscrum・ThecuJtureswereincubatedat27℃toinitiatc  
pr∝yClictransformationandobserve（‖br7days・  

Wrpho／（，gicaL uen［dkatbn：MorphoIogicalcharacterization was carried out by  
microscopICeXaminationofGiemsa－ShinedthinbLoodsmearsuslngmOrPholog］Calfeatures  
descrih三dbyHoare（1956）・  

．′∴■   
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hoenこJ7meCh〟ruCteri：〟ti（）n：IsoenzymeanaLysISWaSperformedonenzymeextractsof  
trypanosome stocks as described by Stevens etal，（1989）．The enzymesanalysed were  
a］anine amino transferase（ALAT），aSpaTlate amino transferase（ASAT），isocilraLe  
dehydrogenase（］CD）．phosphoglucomutase（PMG），malate dehydrogenase（Ml）H）．  
nucleosidehydroLases（NHLandNHD）、threoninedeTlydrogenase（TT）lIJandsuperoxidase  
dismutase（SOD）．   

RESULTSAND t）lSCUSSTON  

PrevaJenceofsurrainlhe threeherdsisshownin TableJ．ThehighestprevalellCe Of  
infeetion was observed a（Matheniko－Rupa，Which recordedlOO％ anti－trypanOSOmal  
antibodyprevaLence，65％Suratex㊥posi（ivl（yand47％parasiteprevalence，ThecameLherd  
atRupaLAcholilnn alsorecorded fairly［ight prevalencerates：85％antibody prevalence．  
62％Suratex⑳positivltyand26％Parasiteprevalence．Thediseaseinthese（WOherdshad  
reachedepidemic proportionsand therewasindication that mostof（hecamels had been  
exposed toinfection．Though no parasites wEre detectedin KangoLe－lJatOme Camels，an  
antibodyprevalenceof78％isindica（iveofahighexposurestate．Furlhermore．aSuratex＠  
POSitivlty Of35％could beindica（ive of subpatent disease undeteclable by MHCT，aS  
ObservedbyKillick－Kendrick（1968）andOlaho－Mukanietal．（1996）．   

General1y、（he haematocrit status of the three herds showed evidence of anaernia as  
Shown by the mean KIV Levels・This was more soin（he Matheniko－Rupa herd which  
recordedmeanPCVvaluesbelowthenormalrange（25－43％dromendarycameLs（Mutug．et  
al・1993）・Themean托：VvaluesforRupaAcho］ilnnandKango］e－La（OmeCamelswereat  
thelowerlimitforthenormalrangefordromendarycame］s．UnderfieldcondiLionsseveraI  
factorsiJICtudingsurraandhelmin（hosismayaffectthehaematocritstatusofcamels（WIson  
etal．1981）．  

Tilble】・Prevalcnceot．surrabvMHCT，Suratcx⑳andant血中－EI＿ISAandthehac血at（冗ritstaLus  
o［th［eeherdsorcamelsrrし）mMorotodistr】Cl  

Camel herd n  MeanPCV（士SE）  Prel′alence（冤）  

Suratcx㊧  HCT ＾bELISA  

Matheniko－Rupa  55  ココ．1±1．2  65  47  L（X）  

Rupa－A（：h）tilun  34  二と5．1±0．7  紀  コb  85  

Kanき01e－Lotome  二3  ユ4．7土0．6  〕5  （）  7R  

Tableコ：Ilaemot（氾rit砧1tu…lparasite－POSitiヽCandSuratcl⑧－pO膚iljvccamcIsund  
thosethatllrerenegatl†■e  

Group  n  MeanPCV（±SE）  

Parasitc－pOSitlYC  

Pこ1「a8ile－negali、7e  

Suratex⑧－p〕Sjtjve  

SuIalcx㊥一口eざ血iヽ′e  

ユl＿5土0．6   

ユ4．3±0．り   

ユニ．3±（）．7   

25．5±n．3  
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Thatnotwi（hs（anding．surraappeared（OPlayadirectiJduenceonthehaematocritstatus  
ofthesecame［s．As showninTable2、CameLswith palent or sub－Patent（MHCllandk）r  
Suratex臥positive），reCOrdedlowerPCVvaJue＄thanthosethatwerewithout・Thiswouldbe  
expcctedbecause71evun・Viinfectionin camelsisknow－tOCauSeanaemia（Gat（LRulher  
1967）．   

CharacteIization or 8 trypanosome st∝ks ♭y morphoIogicaJexamina（ion of  
GiemsarstainedthinbloodsmrearsrevealedslendermonomorphicformscharacteristicofTl  
eva畑aSObserved by Hoare（1956），Thiswasfurthersupportedbythefailureof（hese  
isola（estotransforrnintoprocyclicformsunlikeT・h・rhodesieTZ・～e・aSShowninTable3・  

TilbLe3．PT（X；VCJicLranRl．ormationinSM－77mediurrLbysetct＝tedlrypanosomcstocks  
isolaledl■romcame］sin MoTOIodistnct．  

Su,cli Dayl Dav2 Day3 Dav4 Day5 Day6 Day7  
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 ＋Trypanosomesprcsentandaljvel＋／一Manylr）；Pan（y・OmeSdead・董七walive  

－Al上噂panu膚OmCS血血・   

ALlthestocks fromcamelshad thesameisoenzyme profile346whichdiffered from  
thoseof T．b．brucei，Tlb．rhodeslenseandT．b．gamhienseincludedinthestudy・TheSOD  
．・3pattern was observedin the canleJisolates only and has not be印Observedinthe  
Ugandan230T．brucelssp・isolatessofaranalysed（Enyaru1993；EnyaruetaJ・1997）・  
However，Lun etal．（1992）reportedthe組meSODl・3patternin7二evan5ifrom China・  
Similarly，inastudyinvolvingstocksfromAfricaandSouthATT．erica．Stevensetal・（1989）  
mentiortsSODr33asbeingacharacteris暮icof7二evansi・Thpanosomaevansihasneverbeeh  
re匹）膏dimLlganda・  

Table4，1s恍n／ymCPrQmCSOfselected叩PanOSOme帥一CksisolatcdfromcamelsinMoroIodislhct  

Profile ALAT ASAT PGM†Cl） MDH NlllNHD 7DH SOT）  
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JT・b・gLZ，nbEe，Lre：ユI二b・bnLCei；3T・b・Thodesie郡e；ÅLAT＝AlamineaminotrafLSreraSe＝  
ASAT＝AspartateaminotTuSItrasc；lCD＝Is∝itratedehydTOgenaSe；PGM＝Phosphoglucomutase；  
MDH＝MalatcdehydrogenaseこNHl／NHD＝Nucleosidedehydrolasesこ  
TDH＝ThI℃Oninedehydrogenase；SOD＝Supcroxldasedismutase  
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Thisisthefirslreportofitsaccurrenceinthatcoun（ry・ThehighprevalenceofT・E）t－u／L・Yi  

infectionin Uganda camelscaIIs ror theinslitutioninterven（ionalmeasures to save these  
usefulanjmals．This shou］d empJoy diagnosis uslng Suratex⑪and MHCr a一一d prompt  

treatmentwithCヽ・melarsan㊤orTriquin⑱，TheexistenceofT，eVunL†iinしTgandacould bear  

Slgnifieant conscquences on the epidemio］ogy ofanimaL trypanosomosisin（he coun（ry，  

glVenthefactthattheparasi（eis pathogenictootherdornesticani，nals・Thepresent s暮udy  
ShowsfurtherproofthatT．evun、パn Arric礼hasspreadsouthward beyond thelinedefincd  
byGatt－Rutter（1967）・   
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