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ABSTRACT  

Atotalor125importedSudanesecamelswere［estedfor77？）l7un…√昭‘J（l，un＾ヾiinrection  
－odeterminetheprevalenceofcame］swl－hchronicdiseaseIhatmayactasanexoticsource  
Ofinfec（ion．TheresearchempIoyeddirectbloodsmearexamination，CardaggLutinationtesl  
（CATT／T．evanL＼・i）for anlibody dctection and LaIex agglutination test（Suratex）ror the  
detectionofcirculatLng tryPanOSOrnalanttgens・Blood smear examination de（eeted patent  
ParaSitemiain fi、′e Canlels（4・0％）（twc・CaSeS“℃re CATT ncga（ivc）・Thirty six camels  

（28，8％）wereCATTposi（ive，Whilefortyfive（36．0％）wereFX・SiliverorcircuLatingantigens・  
Thirly onc cases（24・8％）were positivefor both tests・Five（4・0％）CATT reactors were  
negative forlrypanosomalantigens・ⅠIowever，14（1L・2％）camels with cireuLating  
trypanosomalantlgenSlinc］udingone case withI）atent ParaSitemia，teSted C＾’nlnega（ive・  
Samplesofthese cameLs，aSWe11ascameLsⅥ両h parasitemiawcre testedfor antihodies（O  
COmmOntryPanOSOmaLa一一tigensusingindirecthemaggLutinationtest（lHA）using T・bruL■ei  
gambiense antigen，Eleven（78・6O％）of the］4CATT－negative camels hadlHA titers  
ranging rr（）ml佑4I／2048（inc］11dingIhe case with parasitemia）giving co［1CL］rrenCeⅥ山h  
Suratex results．＾11five caseswith paten［parasitemia wcrepositive rorlHA・T）etection of  
CirculatlngJ二eva／血ant］genSuS］ng SL］rateX WaSfound t（〕be amoresensitivcand reliabk  
meansofpractica］diagnosisofcamelswithchroniclatentinrectionL   

INTROI）UCT）ON  

Cameline trypanosomiasis（suTra）．caused by Tbpunis（，mu eVu旧いsconsidered the  
mos（Seriousdiseaseaffect］ngCame］sin Egypl．11isassumedlhattheinstabiIilyofthelocal  
enzooticsituation rnay be accentuated through the massiveinflowofimported Sudanese  
Camelslhalmay acL as a conlinuous sourcc ofexotic T・e一，anL～iinfcction・However，the  
availabLeinformation aboutthe preva］enceorlhedisease amongLhe nativeandimported  
CameLpopulations，aSWelLasotherlivestockspecies．isinsufficientfortheestabLishmentora  
COmPrehensiveviewabouttheep】ZOO（iologyof（hediseasenationwide・  

Furthermore，thc traditionaldiagnosis of cameltrypanosomiasisin Egypt has been  
basedonoutdatedrnethodology■nCluding，themercuricch】oridetestandtheformalgeltest  
（Abde］－Latif L957；Saf■wat1980；トayed et al．】984）and the thymo］turbidity test  
（AbdeトGhaffar］り60）・These methods are not sufficiently reliabLe for the accurate  

diagnosis of Laten（i－1fections（Pegram and Scott197（））・Limited traiLs of seroJogicaJ  
diagnosis of camelsurra have been carried ou（in Figypt・Theseincludeindirect  
hemagglutinationtest（1日A）（EIsaid1992）andEuSA（E］－SawalhyandLbejd L994）・  

Recently，SeVeralfield－Oriented diagnostic pr∝edures have been developed fbr the  
diagnosisofsurraincamels・ThecardaggluIinationtest（CATT／T・eV“nSi）（Dia［letaJ・  
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】994），ShowedhighsensitivityfordetectingTLeVafl・Yl－SpeCificantibodies，Sinceitisbasedon  
thetrypanosomevariableamigen types（VAT）RoTat L2whichisexpressedearly during  
infectio軋  

Moreover、aSimplelatexaggIutinationtesl（Suratex）wasdevelopedforthedetectiond’  
CirculatinglnVariantl二evansiant）genSin camelblood．Thisarltlgen－detection assay was  
more sensitive than parasitologlCalmethods for the diagnosis of non－patentinfections  
（Nantulya柑94：Olaho－Mukanietal．19t略）．   

InthepresentresearchwesurveyedarandomsampleofSudanesecame］simportedinto  
Egypt uslng CATT for the demonstration of trypanosoma］antibodies as welIaslatex  
aggJutinationtest（Suratex）forthedetectiol10fcirculatingtrypanosomalantigens．aimingto  
determineanaccurateprevalenceofTleVa乃Siinfectionsandtoidentifyanimalsthatmayact  
asasourceofinfec（iontoourindigenousanimals．   

MATERIALSAND METHODS  

SampJes：Bl（XXIsamplesweT℃COIIectedinheparirLizedvacutainers（Becton＆Dickinson，  
USA）．Sarnples were randomly co11ected from a tota［of］25Sudanesecamelsat Cairo  
（El－Basaten）abattoir・Sampleswere coltected during thewinter mon（hs，November and  

December，tOinsure minimalinsect transmission ofinfection・Animals were apparendy  
heaI抽yandshowednosLgnSSuSplCiousoftrypanosomiasis．  

Bl（XXIsmear examination：Tbpanc・SOma eVanSiparasitaemia was detected by  
examination ofGiemsa－Stained b】00dfilms．  

Cardagglutinationtestfortrypanosomiasis（CATT）＝TheCATT／Tevansikitwaskindly  
SuPpliedby Dr．Nestor van Meirvennelnstitute ofTropicalMedicine，Antwerp，鮎Igium．  
Tbparws〃ma eVanSiRoTatl．2antlgen WaS reCOnStituted withthe supplied phosphate  
bufferedsaline（PBS，PH7．2）．TestplasmasampIcsweredilutedl：4withsuppliedPBS．Fifty  
lLJantigenweremixedwith25JLlofdilutedsampleonthesuppliedcardandagltatedina  
Circularmotiononelectricrotatorat60rotationsperminutefor5mjn．Sampleswith b］ue  
granuIaraggll雨nationwereconsideredEX）Sltive．   

Latexagglu（inationantigentest（Suralex）for（hedetec暮ionofcirculatingtrypanosomal  
antigens：Thelatex agglutir．ation antigen test（Suratex）was kindly supplied by the  
manufacturer，AccuPharmalnc．、Montreal．Canada．FiftyFL［oftes（Plasmawerernixed、dth  
Onedropofthelatexreagentonatestcirc）cofthesuppliedslide・Thetestslidewasthen  
tiJtedand rotated manualJyfor2min．and examirLed foragglutination，then rotatedfor  
further3min．toal】owweakreactionstodeveLopandexaminedagaln．   

IndirecthemagBlutinationtes（（IHA）＝CetlognostTrypanosomiasisIHAwasp∈rfomed  
accordingtotheinstructionsofthemanufacturer（Behring，Germany）・TheantiBenforlHA  
isprepared from the trypomastlgOteSOf T・b・gambierzse・The antLgenis adsorbed on  
formolized sheep erythrocytes・P］asma samp］es were geometrica11y diluted 鵬ttl  
Tris－bufferedsalinepH8．OinVshapedmicrotiterpIates・To50FLldilutedplasma25FLIof  
testantlgen Were added．Ce11eontroIs，amiserum and normalserum controIs were also  
irlCluded．P（atesweremixedbytapplngandincubatedatroomtemperaturefor3hours・   

Samplesweretestedbeforeand afterovernightabsorption（4℃）雨th non－SenSitized  
Sheepredcells（Behring．Germany）toconLirrnthespeCificityoftheagglutinationreaction・   

RESULTS  

TheresultsofthedifferenttestsemployedinthestudyarepresentedinTablel・Usi喝  
Giemsa－Stained blood smears，five camels（4．0％）with patent T．evansL parasitemia were  
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detected．Theanti－VATRoTatl．2antibodieswereevidentin36camels（28．80％），While45  
（36．0％）werepositiveforcircuLating Tlevansian（igens・Outoffivecamelswithpa（ent  
infectiononLythreecaseswereCATTpositive，While4camelswerepositiveforSuratex・One  
camelwasnegativeforbothtests（Table2）・  

Tablcl＿RcsuLtsofcardagglutin山ior）teRt（CATT），antlgendetcctionlaLex  
agglutination（Suratcx）andbI（Xdsmearexaminalionor125camcLsL  

TeHI  No．Positive  ％Positive  
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CombiningtheresultsofCATTandSuratex，31（24．80％）camelswerepositivefor  
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bothassays，While5（4．0％）camels positiveforantibodies werenegativefor circulating  
antigens・On the other hand，14（11，20％）cameLs with detectab［elevels of circulathlg  
andBer！S，WeredevojdofantトVATantibodies（incIudingabloodsmearpositivecase）・The  
remainLng75（60．0％）camels did nolevidence eilher71evansz－SpeCific aTItibodies or  
CirculatlngantlgeTIS．  

Samplesof the CATT一／Sura（ex＋Camels，bLood smear TX）Sltive cases，aS Wellas six  
CATT一侶uratex－COntrOL cases，Were tCSted forlhe presence of antibodies to common  
trypanosomatantlge11SbyIHAusing7二わ．郡醐動加肌anllgen．   

Outof the14CATT－／SuraLex十CaSeS，11werelHA pos］tivewithtiteTS ranglng from  
l：64－l＝之048（includingabloodsmearpositivecase）．ThreecaseswerelHAnegative．Wlen  
theundilutedseraofthesecaseswereCATTtested，5case5Showedweakpositivereact10n．  
A11the bIood smearpositivecaseswereIHA positive，includingacase negatjveforboth  
CATTandSuratex．AJICATT－侶uratex－CamelswereIHAnegative，NoehangeinIIIAtilers  
WaSObservedafterovemigh（absorptionofsampleswithnon－SenSitizedsheep erythrocytes  
（Table2）．   

DISCUSSlON   

Usirlg blood smear examination patent parasiLemia was confirmedirL nVe CameLs  
（4・0％）・Previousreportshaverecordedsimilarprevalenceratesamol噌jmportedSlldanese  
CaTTIels，4・7％（AbdeLLatif1957），3．3％（Nessiem1987）、4．5％（EIsaid1992）and 5％  
（EトSawalhyandE反id1994）．  

Although（heprevaleJICe Ofanimalswithovertinfection didnotsignificantly［nCreaSe  
OVer the past fortyyears，theactuaL numberof camelsintroducinBinfection may have  
increasedduetotheincreaseinthetotalnumbersofimportedcamels．   

On applying CATT，36camels（28，80％）had detectablelevels of antトRoTatl・2  
antibodies．UsinB aCrude7二evansiaJltlgeninan ELISA system，EluSawaⅢy and Ebeid  
（1994）reported a higher prevaIenceof40L80％serologicalreactors among Sudanese  
Camels slaughtered at Cairo and Kalyobia abattoirs・ltis noteworthy（hatin a study  
COnducted by Dial1et al．（1994）on cameJs raisedin northern Mali，CATT revealed a  
SerOlogicalprevalenceof30．60％．whereastrypaJIOSOmeSWerefoundinonly5．85％ofthe  
CO汀eS匹ndinganimals・   

Theprevalenceofserologicalreactorsm革yreneCtthefreqtlenCy Cdanimalsthat ha［Ve  
beenexposedtoT．evansiinfectionanddeveloped aspecifichtJmOralantibody response・  
Byexcludingthebloodsmearpositivecases．ourdatarevealsthat33cases（26・40％）、帽re  
ParaSitological1ynegative．thoughhaddetectab）elevelsofVAT－SPeCificantibodi¢＄・   

Itisuncertain toassumethatthisgroupofserologlCalreactors，Whjchconstituteabout  
Onethirdofthetestedpopulat10n，mayrePFCrSentCamβ1sLhatareactua］］ycarryir唱Tlevansi  
infection．SerologlCaJreactiⅥty may nOt neCeSSarily ref］ect an existlng tryp良nOSOmal  
ildection（RaeandLuckins1984；Nantulya19咲））．  

Byapplying SuratextoCATT－POSitive，bloodsmeaTnegativeaJlimals，28（82，40％）of  
34cases涙thevidefltantibodieshadalsocirclユ1atingtrypanosomalantlgenS．Thisgroupof  
CamelsthereforemaybeharboringT．ev（mSiinfectionandmayconstituteanexoticsource  
orinfedioれ．  

On theoth寧r hand，by applying Suratex toCATT－neBative animaLs，14case＄WCre  
FmSitiveforcirculatingantigens，inspitedtheabsenceofdetectablelcYelsofantirRoTatl・2  
antibodics．Severalstudies have recordedinconsistencies between antibodyand anligen  
detectiontests．Frankeeta］．（1994）foundasignificantagreementbetweerlantibody－ELISA  

ブタ7   
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andCATTresul（Sbutdidnotfindagreementbetweenantibodytestsandantlgende（ection  
ELLSAforthediagnosisofT．e－PanSLinfectioninhorses，CattJeanddogs・   

Asimi］arfinding has been recorded by PathaketaL・（1997）amonglndian cameLs  
suspeCtedoftrypar10SOmiasis，WhereCATTdetectedlessreac（OrS（hanantlgen－ELISA・On  
the contrary．OLaho－MukanietaJ・（】993）reported（hat antibody－ELISA detected n10re  
camelswlthtrypanosoma－SPeCificantibodies，Whilean（］gen－ELISAdetected】essnumbersof  
camdswithantlgenaemiaamongaherdofKenyancamels・   

Evidently・thisdjscrepancyclearlydemonstratesthepropens］tyOfvariationbelweenthe  
resultsofarltibodyandantlgendetectionassaysTThismaynotbesurpr．slng■nVieworlhe  
factthatsuchresuLtsrepreserlttWOdistinctserologlCalprocedures・Itisunderstandableto  
findcaseswithtrypanosomarspeCificantibodiesdevoidofparasiteanIlgenS・However・itmay  
bepeCu］iartofindcases、血hcircula（1ngant．genSin theabsenceoftheant］gen－SPeCific  
antibodies，unlesstheantlgendetectionsystemispronetonon－SpeCificreactions・   

【twas（ernptlngtOteStSuChsamplesdevoidofantibodiestotheVATRoTatl・2，forthe  
presenceofantibodiestoinvariantantlgenSCOmmOnWlth71b・gamhiense・Testsystems  
employ．ng71h・gamJ）ierl∫eantLgenShave beeneffective］y usedforthe detection of T・  
e－1anSi－infectedcaTlels（Zweygarthetal・1984；EIsaid1992）・   

ItwasinterestlngtOfindthatsamplesof‖（78・60％）of14carnelslackinganti－RoTal  
l．2ac（ivityhadIHAtitersto7二b・gambienseantigens（includingabloodsrnearpositive  
case），anindication tha（（hese cases wereexposed（O tryPanOSOmaIinfection・Moreover，  
when the undiluted sera of these cases were CATT tested，they showed weak positive  
reactions．Theseresultsconfirm（hespecificityofSuratexresur（S・AIso，itmayindicate（ha（  
antibodiestoinvarianttrypanosomalantlgenSaremOrepreValentthanantibodiestotheearly  
VAT RoTatl，2．The absenceof antibodies to（he VAT RoTatl．2may not．therefore  
PreClude（hepresenceofantibodiestoothervariantantlgenS・   

Meanwhile．5serologicalreactorsfai］edtoshowevidenceofcirculatlngantlgenS・This  
resultisin accordancewiththose of Rae and Luckins（1984）and Nantulya（1990）that  
antibodylevelsdec］ineslowlyandremainhighforseveralmonthsfo”owngtheelimination  
OftrypanosomeseitherthroughchemoLherapyorduetospontaneousrecovery・   

AlhhebloodsmearposltivecaseswereTHAIX）Sltive，includingaCATr－，Suratex－CaSe・  
Thiscasemay presen（an early TleVanSiinfection・Similarcases haYe been previously  
reportedamongparasitologicallylX）SitivecamelstestedwithantigenELISA（Waitumbiand  
Nantulya1993）andSuratex（Nantulya1994）・AnimalswithacuteinfectionareexpeCtedto  
test negative for antlgen aS during trypanosome mLJlllplication phase．there may be  
insufficient parasite destruction to produce detectable levels of circulating antigens 
（WaitumbiandNantulya1993）・   

Fromthepreviousdiscussion，OUrreSu］tsdemonstrate（hewor（hinessofcomplemen11ng  
antibody－based assayswith tests for antlgen detection for the diagnosis of T evansi  
infection．Furtherinvestlgations are needed for the evaluation of thejr sensitivlty and  
SPeCificityoncamelsatdistinctphasesofinfection・   

Detectionofcircutat】ng trypanOSOmalant■genS uSlngSuratex wasfound toヒ忙mOre  
sensitiveforthedetectionofcamelsthathavebeenexposedtoTlevansiinfectio71・Thetest  
Canbeausefu】epidemioLoglCal（001forthesurveyoftrypanosomiasisamongcamelsand  
OtheranimalspeCies．Thetestissirnple，fjeldOrientedandunlikeELISA，itdoesnotrequIre  
SPeCialsophisticatedequlPment・   
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