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ABSTRACT   

ThenlainstayforcontroIor7bJ，un（）1…nu eVun、Jinfec（ions（surra）ischemotherapya■ld  
Chemoprophylaxis．ThisstralegyresIsnoIonlyonavai］abi］圧yofsimpIe．efricaciousdrugs．  
buta］so on diagnosis．The parasi（Olog［CaltechMque＄rrequently empIoyedin diagnosis．  
ho、VeVer、havever）TIowsensiliv11y sj－1CemOS（inreclionshlthefieldarenotassociatedwith  
pa（entparasitaemia・Anindirectlatexagglutinationtes（，Suratex㊥，rOrdeLect．ngcirculatlng  
trypanosomala”t）genSinthebloodofinfectedanhT．alshasthepotenLia】tocircurr］Ventthis  
PrOblem．Thetestissimpleandrapid．Ttiscarriedoutby mixmgequa］volumesofserum、  
plasma or whole blood vvith the Suratexせi）reagent on atest card．and the card rocked  
manual］y・ln positive reac（ions，agg］utination deve］opsin2minutes・Suratex（転has been  
Showntot）eSPCCjfic，両tl】aSPeCificJtyVahleOf99％，hasedonstudiescarriedoutusingsera  
fromhorses．camelsandcattIe［romnonendemicareas・Thesensitivl（yofSuratex⑪ishigh＝  
9397％orblood salr［Ples rrom animaLs、高け1ParaSitolog）Cal］y c〔Ⅲfjrmed diagnosis g）Ve  
POSitivereac【ions，alldmostimportantJy，the testalsodiagnosesthelatentinfecLions which  
CannOtbedetectedbvtheparasilolog．cat techniquesL   

INTRODUCTION   

Firstrerx）rted by Evans（1880）totx：aSS∝ia（ed wi（ha diseasein equines and cameLs  
Joca］］yknovmas’’surra’’in thel）eralsmai】Khanin the Punjab．1ndja．773ralu）・W）mu e＞l）a†血  

istodaythemostwidelydistributedpathogenictrypanosomespeCies，Ttafflictsawiderange  
Ofdomestic and wjld animalspeciesin many counIriesin South and CenlralAmerica．  
Af■rica，theMiddleblSland Asia．   

Themainstay rorcon［ro］ofsurraischeTTIOLherapy and chemoprophylaxis．Thisin part  
restson avaiJabnilv of suitable techniquesforidentifying theinfected animaLs．However，  
Surraisnoteasy todiagnose．MqJOri（yofinfections（50－80％）arenotassociatedwitTIPatent  
ParaSitaemia and so cannot be diagnosed by the parasitoJoglCaltechniques frequent）y  
emr）］oyed（Renett1933；Ki11ick－Kendrick】968；Nan（ulya1990）・ThisnoLon】y affects  
PrOper managementOfindividua＝nrected animals．ita】so makesitdifficult to generate  
reiiable epidemiologLCaldala on the actualprevalence andincidence of surra andi（S  
SOCioeCOnOmicimpactintheendemicareas．   

This paper SummarizesIhe resulls or studies carried out by variousinvestlgatOrSin  
evaluatingasimplefieldassay、Suratex命（BrentecDiagnostics、Kenya）、developedfor the  
detectionofTL eVanSIcirculatIng an（JgenSi－1Serum，Plasmaor whole blood asmeans for  
diagnosisofcurrentactiveinfections（Na一一tulya1994）L   

PRINCIPLEOFTHETEST   

TheSuratex㊥reagen（isasuspensionoflatexpar（icleswhichhavebeensensitizedwitha  
SpeC前cmonoc】onaJantibodyagalnSta T，eVa7l．ulsomaticantLgen，TheantJgen nOlecu［esin  
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the serum，Plasmaor whole blood are captured by theimmobilizedantibodiesonIatex  
Particles．Sincetheanttgenmoleculesidentified havemultiplecombiningslteS，鋸Veral1atex  
Particlesaggregate，IeadingtotheaggLulinatiorlreaCtion．   

TESTPROTOCOL   

Adrop（25－50Fl）ofscrum，P］asmaorwholebl∝止isplacedinates（Circleonasecial  

testcard．AnequalvolumeofSuratex＠reaBentisplacednexttoadropofthespeclmen．  
Thetwdropsare rnixedamdspreadoutus］ngaStirrlngrOd．Thetextcardisthenrocked  
manuallyandthe reaetionsobserved．Mostr弓aCtionsshowup dthin2minutes（Nantulya  
一関4；Olaho－Mukanietal＿199（i）．   

RESULTS  

Spec抗cityofSuratex㊥   
Thespeeificityof（hisassayhasbeendetermincdinvariousstudiesbyscreeninghorse，  

CameL and bovine fie］d sera from tryparlOSOmiasisTfree areas．The results obtained by  
Variousinvestigators（Tablel）showthatthetesthashighspeCiflcityof99％．   

Tab7elThespecificityofSuratex㊥  

Animals PPS No．Tested  No．Negative  ％Negative  Ref，  

30  

61  

96  

25  

100  

100  

98  

100  

Camels  

Camels  

Cattle  

Horses  

30   

（l1  

98  

25  

Tota1  214  212  99   

aNanlulya（1994）；bolaho－Mukanietal・（1996）；CNantulya（unpublished）   

Sensi（ivj（yofSuralex㊥inDiagnosisofPatentInfec（ions   
The sensitivltyOf the assayin diagnosis dpatentinfections wasinvestigatedin two  

separate studies－1n theinitialstudy（Nantulya1994）、Sera from 33 caTnels with  
parasitologlCal1y confirmed diagnosis were tested for circuratlng Tleva7isiantlgenS・  
Thirty－tWO（97％）of（heseragavepositivereac（ions（Table2）・Similarlevelsofsensitivity  
（Table2）wererecordedin subsequent studies by Olaho－Mukanietal・（1996），Where53   

Table2 ThesensitivItyOfSuratex＠indiagnosisdpatentrwα仰∫0椚αgVα∫fi正∝tion  
indromedarycame］s  

J）iagnosisconfirmedbypos［tive  No・Tested  No・（％）Suratex㊥ Ref．  

32（98）  

53（65）  

124（93）  

3
 
0
0
 
3
 
 

3
 
5
 
3
 
 

Bu打ycoattech11ique  

Microhaematocrit centrifugation 

Mouseinoculation  

209（93）  

坤ぬ血ul）′a（1994）；bolaho－Mukanietal．（1咲桁）  
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（95％）of58and124（93％）of133infec（edcameLstestedpositiveforantigens：indicating  
（ha193－97％ofanimals、両hpatentinfecLionshavedetectablelevelsorcircuLat．ngan（1genS  
asdeteTIT）inedbySura（ex㊥・   

SensitivltyOfSuratex＠inDiagnosisofSub－PatenLlnfeetions   
ln71evansiinfections．alargeproportionofinfectedanimalsdonotmanifestdetectable  

levelsofparasitaemia・ThepotentialforSuratex⑪todiagnosethesub－Patentinfectionshas  
beeninvestlgated・1nstudiescarriedoutinMali、3camelherdsfromdifrerentreg10nSOfthe  
country（Nara．Menakaand Kidal）were screenedfor parasitaemiausing（hebuffy coa（  
technique（Murrayetal．】977），foranti－tryPanOSOrneantibodiesusingChrdAgglu（ination  
TrypanosomiasisTest（CATT）（Magnusetal・1978）and forcirculating antigens using  
Suratex㊤・Naraisahightransmissionarea雨IileMenakaandKidalarelowtransmission  
areas．Theresults（Table3）stlOWthatwhereasthebuffycoattechniquediagnosedinfections  
inonly18（21．7％）ofthe83animalsin Nara．Suratex⑧diagnosedmorethantwICe（he  
number（44；55．0％）．TheCATTgavepositivereactionswith66（79・5％）－lnMenaka，alow  
transmissjonarea．（hebuffycoa（techniquedeLectedtheinfectioninonecarnel・Suralex＠  
toodetec（ed only［hisoneanima】，underp■nnlngthe specificityofthetestL CATT・On Lhe  
otherhand、diagnosed15（23・8％）・1nKidal，anOtherLowtransmissionarea，nOneOfthe87  
animalshad detectableinfeclion by the buffy coattechnique・Sura（ex⑪diagnosed the  
infec（ionin2（2．3％）animalsinthisherd，While20（23・0％）gaveEX）SitivereactioninCATT・  

Table3 Comparativeanalysisoftheprevalenceofsurrain3reglOnSOfMaliuslng  
themicrohaematocritcentriruga（iontechnique（HTC），CATTandSuratex㊥  

Region No．Tested  No・Parasite  ホNo・（％）Positive ＊No・（％）Positive  

pos－tivebyHCT  by CATT bySuratex㊤  

18（21．7）  66（79．5）  傘l（55．0）  

l（l．6）  15（23．8）  1（l．6）＊＊  

0（0）  20（23，0）  2（2・3J   
7
 
 

8
 
 

＊Allgradesnl■7”SiLivtLycounted，inc】udingwcakone；＊＊Sameanimalposttivel■りrParaSiLeH   

Seeking to understand thebasis for FX）S．（ive Suratex㊥reactionsin non－ParaSibemic  
animals，allthepositivereactionswerecross－tabulaledagainstCATTresults＝30（96・8％）of  
31Suratex㊨－POSitive non－ParaSitaemic animalsalso tested positivefor anti－trypanOSOme  
antibodiesasrevea）edbyCATT，indicatingthattheseweretrueinfectionseven（houghthey  
WerenOtaSSOCiatedwithdetectableparasitaemia・   

1n another stt］dy carried outinKen）′a．0］aho－Mukanietal－（1996）screened8cameL  
herds from enderr）ic areas for parasitaemia uslng the microhaemalrocit centrifugation  
（echnique（MHCT）andrnouseinoculation（Ml），andforcirculatingan（igensusingantigen  
ELISAandSuratex㊤r Ofthe450aimalsexamined、58（13・0％），133（30・0％），247  
（54，9％）and232（51．5％）were positlVe by MHCr，M7，Suratex㊥and antigen EuSA，  
respectively・These results once agaln Showed that Suratex㊤had higher sensitiv．ty than  
ParaSitologlCaldiagnosis：it diagnosed twicelhe number of animalsdetected by mouse  
inoculationand4timesthenumberdiagnosedbyMHCr・ThusthetestwasabIetodiagnose  
also the subPatentinfections and this was corroborated by the an（1gen ELISA results  
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（01aho－Mukanietal．】996）．   

RelationshipBetweentheDegreeofParasitaemiaandSuratex㊨Reactivlty   
］n thestudycarried outinMali．thedegree ofparasitaemiainallconfirmedcaseswas  

CrOSS－tabulatedagaLnStSura（ex㊥and CATTreactivIty・Theresu】ts g．veninTable4show  
thatanima］sthattestnegativeby Suratcx＠tendto havelevelsofparasitaemiaha（Can be  
readilydetectedbysimpleparasj（OloglCaltechniqueslikemicrohaematocritcentrifugation．  
The Suratex㊨－negative．parasitaemic animalsalso hadlow Lilers of antirtrypanosome  
anlibdies．  

Tat）le4 Corre］ationtxtweendegreeofPa171SitaemiaandSuratex㊨reac暮ivity  

AnimaJNo．  Buffy Coar Suratex  
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DISCUSSION   

Being tissue dwe11ers，T evansiorganismsprererentia11y sequesterin organslike the  
bonemarrowJymph nodes，Spleen，1iveT，Centralnervoussyslem．kidneysetc・Astheresult、  
T，eVarZSLinfections，Particularlythechronicinfections，areOfter”OtaSSOCiatedwithpa（en（  
ParaSitaemia．tthasbeenestimatedthatupto50－80％oftheinfectionscannotbediagnosed  
by parasito］ogica）techniques・Thismakesit difficultnoLonly（Oiden（ify Lheindividual  
animalsto be treated．butitalso eompromisescapacity to define the epidemioIogy and  
SOCio－eCOnOmicimpac（Ofsurrainendemiccounlries・   

ThestudiesreviewedshowthatSuratex⑪，aSimple，indirectlatexaggLutinationtesIfor  
detectionof Tlevansicirculatlng，SOmaticantlgenCan beusedfordiagnosisofT evansi  
infections．Ttsspecificityishigh（99％）anditdiagnosestheinfectionin93－97％ofanimals  
雨thparasitologicallyconfirmedinfections（NantuLya1994；01aho－Mukanietal・1996）・tn  
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allthe studiesdescribed．howevcr．Suratex＠consis（ently gave higher prevaLence ratesin  
endemicareascomparedtoparasi10loglCaLdiagnosisLThenagglngqueStioniswhether（he  
Suratex㊤reactionsobservedin non－ParaSiLaemic anima］swerefaLse positive or not・The  
answerisprovidedbytwostudies・1nthestudiescarriedou［inMali．30（96・8％）of（he31  
Suratex㊤positive non－ParaSitaemic a－1imals also tested positive for antilTyPanOSOme  
antibodiesbyCATT．Moreover，OLaho－Mukanietal・（1996）showedthatSuratex⑪positive，  
nonpparasitaemic animals were also an－1genrELISA positive・We concludelhat these  
reac（ionsrepresen（（ruesub－Patentinfections・Hence，thistesthasahighenoughlevelof  
sensiLivilytodiagnosenotonlythepatentbutalsothesubTPatentinfectjons・Thisassaygoes  
alongwaytowardssoIvmgcurrentdiagnosticinadequaciesarislngfrominheren（inability  
OfparasitologtcaLtechniquestodetectsub－patentinfections・   

】n the studycarried outin Mali・Suratex㊤and CATT werecompared・The CATT  
consis（en暮1ygavehigherprevaLenceratescomparedtoSLJrateX⑪・Theexptanationforthis  
differencemayliein thefactthat（hetwoassaysmeasuredifferentthings＝LheCATTisa  
neasure of exposure while Sura－ex⑪ diagnoses currentJhctiveinfections・Since  
anli－trypanOSOmeantibodiesremainincirculationforalongtirneafterchemotherapeu（ic  
cure．（heextraCATTpositiveseracouldhavecomefromtrealedandcuredanimals・   

ltwasnotedinal1thestudiesdescritxdthatafewanimalswithpatentinfec（ionstcsted  
negative for circulatlng an（lgenS，These tended to be animals涙th high Levels of  
parasitaemia・SuchanimalsalsohadlowantibodyreactivltyinCATT・Thusitispossiblethat  
these rnay represenlperacuteinfections・Since theseinfec（ions are readily detected by  
simpLeparasitoLoglCalrnethods，COmbination ofSuratex㊨with simple parasite detection  
pen－Side（echniques such as（he wet blood film examination or microhaema（OCrit  
Centrifugationcoulddiagnoseal1theactive／currentinfections・   
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