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ABSTRACT   

Itispossibletha（77？Pun（，S（，maeVan・∫iwasintroducedin（OIndonesiaatthcendofthe  
】9th century since records of the occurrence or disease date from this time・  
TrypanosomiasiscausedbyTeva′川（’lsurra－1）isconsidered（Obeoneofthemostimportant  
parasitlCdiseasesofdomesticatedlivestockinlndonesiaandoccursinmostoftheis】ands，  
includinglrianJaya・Thpan〃S〃mu eVanSiinfectionsin buffalo and cattle are usually  
chronicorasymptomatic，andresuLtinproduction［osses、includingreduceddraughtpower・  
However．acutecasesleadingtosuddendeathhavebeenreported・andoccasionalepidemics  
withahighdeathratedooccur・lnfectionsinhorsesIWhicharethelivestockspeciesmost  
susceptibletoinfectionwithT・eVanSi・areuSua”yfatal，butsurrain（hisspeCleSaPpearStObe  
ofimpor（anceonJyin Sulawesi・Theabundanceofbi［ingfliesthroughou【thelndonesian  
archipelagofacilitatestransmissionofT・eVanSi，andtheextensivemovementsoflivestock  
overrecentyearswithinandbetween（heislandshavenodoubtassistedinitsdissemination・  
77）Pun＝・OmueVanSiinfectswiLdanimalsaswellasdomesticatedspeciesanditispossible．  
thoughnotproven．thatcertainmammals，SuChaswiJddeer，aCtaSreSerVOirsofinfection・  
ControlofthediseaserequlreSidentification oftheinfected animals，andinthetleld．  

ParaSitologlCaldiagnostic techniquesinvolving microscopICalexaminatjon of we（btood  
films，tOgetherwithexaminationofGiemsa■sstainedbJoodsmears（thickorthh）arewideJy  
used，Anumberofserodiagnostic tests have been usedfor screenIng animaLs、including  
fluorescentantibody tests，Card agglutination tests，and enzymeimmunoassays（O detect  
trypanosomalantibodies or antlgen．These techniques have no（been widely applied  
however，although they havebeen shown tohave a highersensitiv．ty than parasitologlCal  
techniques，andhavebeenusedinpreliminarystudiesincontro11inginfectioninanimalsat  
risk．SerologlCaltestshave g］Ven aTT．OreCOmPrehensiveindication ofthedistribution of  
Surra，theprevalenceindifferen［areas，theriskfrominfection，andtheeconomicimpactof  
thedisease．Contro）ofsurrahasbeendirectedatthetreatmentofclinicalcasesorprevention  
Ofdiseaseoutbreaksbyprophylactictreatmentofanimalsatrisk．rormanyyears，Suramin  
hasbeen（hemainstayoftreatmentforsurrainca（（le，buffaloesandhorsesinlndonesiaasit  
hasbothacurativeandaprophylacticaction．NotsurprlSlngly、thelongtermuseofaslngle  
drughaselicitedthe appearanCeOfdrugreSistant stocks，butthereis noindicationof the  
extent of the problem・Diminazene aceturate has been shown effectivein controlor  
infectionsin buffaloinCentralJava；isometamidiumchloride appears（O beLesseffective，  
althoughithasnotbeenwidelytested・   

mTRODUCTlON   

Trypanosomiasiscausedby77TPan（，S（）mael7（川Sj（■1surra’l）isconsideredtobeoncofthe  
mostimportantlives10Ck diseasesofhorses．cattleandbuffaloesinIndonesia・Infectionis  
Widespreadthroughoutthearchipelagoandisonallthemainislands．includingIrianJaya  
（Anon1993），Occasionalepidemicou†breaksofdiseasesti11occur，butinlndonesia T－  
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絆anSiu＄ua11ycausesproducLionlosses，including reduceddraughTpower，dueto chrollie  
formsofthe disease・In recen暮yearslhere hasbeenwidespread movementoflivestoek  
througho111theislandsandthismusthavefaciLitated the spreadofinfection，although to  
Whatextenlismotrea11yknown．  
Tbpant）SOmaeVa′mWaSfirstreportedinahorsein Semarang，CentralJava（Penning，  

1900）and cases of trypanOSOmiasisin cattle and buffaloes were reported sooIlafter．  
Vigorous measures were taken（O COntrO）the spread ofinfectioninchlding slaughter，  
isolationofinfectedanimalsandattemp（StOdiscouragefliesuslngSmudgefires．IJowever，  
by1917itbecameapparentthatinfectionwasendemicinJivestockthroughou‖owly］ng  
reglOnSOfJava．Atthoughthediseasewaswidespreadtheprevalenceinfectionvariedfrom  
districttodistrict・Some25DOOcaseswerereportedbetween1920and1927，aquarterOf  
theminhorsesand allofthemfatal（Bakker）930）・Effectivetrypanocidaldrugsbecame  
availableby1925buttheresultsoftreatmenlweresometimedisappolntlng・Horsesarethe  
mostsusceptibletoinfeetionwi血ahighmortalltyrate．deathoftenoceumngwithinafew  
monthsofinfection（Bakker1930）iftheyremainuntreated・Equinetrypanosomiasisisnow  
largeIyconfinedtotheislandofSulawesi，1nfectionsinbuffaloesandcattleareusuallymild  
OraSymptOtic bu10CCaSionalepidemicswith a high mortality do occur（Sukantoet al．  
1989）．   

Although71evansiisdiagnosed byfieLd veterina∫ians，and by DiseaseInvestlgation  
Centres，therehavebeennoconcertedeffortstodeterminetheprevalenceandincidenceof  
TlevansiinJndonesia．肋erestudieshave beenundertakeninfection rateshavebeenfound  

tovary considerably，depending on thelocation and the host species．On the basis of  
PafasitologlCaldetection methods，1・4％－6％ofcattle．5・8％－7％ofbuffaloes and O％of  
horseswere foundinfectedin SumaLra，Java，South Kalimantan，l，Ombok，South Sulawesi  
andNorthSulawesi（Partoutomolg96）．ThelowestprevalencewasfoundinLombokwhich  
WaS aSSOCiatedwiththe dry climate of theisIand where vectors do not survive wellL  
Partoutomo（1996）calculates the annualincidence perl．000DOO animals from  
1987－199las26．7in Sumatra．27．1inJava，185．8inKalimantan，582．4in SuLa間Si，226．3  

inWestNusaTenBgara，3．5inEastNusaTenggaraand71・5inIrianJaya・Buffaloeswere  
consideredto showahigherrate ofinfection and tobe moreaffected byr・eVanSithan  
Otherruminants（Partoutomo1995）．1mported buffaloesfrom Auslralia showed ahigher  
mortalityra（ethan］ocalbuffaloeshlthesamelocation（PayneetaL・1991）butnutritionaL  
StreSSand stressofworking（Payne1989；Partoutomo1995）did notaffecttheleve］of  
ParaSitaemia．Muchimportantwork on thetransmission of Tleva舶Iwascarried outin  
lndonesiabyNiesehulzandhiscolleagues（fhrtoutomo1996）inwhichthepossiblero］eof  
differentfly specieswasdctermined．andinformaLionoT－themos‖ikelyvectorsobtained；  
【hemoslabundantspeCiesinJavawere7bbanusrubidusandT・Slria加（Par10utOmO1996）・  
Thetreatment ofclinicalcasesofdiseaseandprophyIactic treatment ofanimaIsatIisk  
havebeenusedwidelylnIndonesiaSuraminhasbeenusedformanyyearsinhorses，eattle  
andbuffalo．ThedruglSeffectiveatdosesof3－5g血nimalbulismorelikelytobe active  

againstearlyinfectlOnandacutedisぢa紀ratherlbnlate，ChronicinrectiollS（muwes1923；  
1924）．Therehavebeenreportsoftheappearanceofdrugresislantstrainsoftrypanosomes  
（WIson etal，1985；Stevenson et a】．1985）．Other trypanocjdaldrugshave been u呈ed；  
DiminazenewasfoundtoglVeVarhbLeeffectsinexperimentaIstudiesinlabol’atOryanima）s  
（HoIEandAdiⅥinata1956；Die18man19艶；PrastyawatiandDieJeman1983；SteYehsonct  
al．1983）一Whileisometamidiumchloride only hadonly atemporaryeffeclin cattleand  
b正餌oes（St£VenSOTletd．1985）一  
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Severaldiagnoslictechniqueshave beenusedforthediagnosisofsurrainlndonesial  
including wet blood rilm，blood smear、mOuSeinoculation（Ml）・microhaematocrit  
centrifugationtechnique（MHCr）andEuSAtechniques・Vvbtbloodfilmsareusedwidely  
inthefieldbecauseitisquickand simpLeal（hough thesensitivi（yofthetestislow・The  
MHCTwasrecommendedasadefinitivepracticaltechniquefordiagnosisofsurrain the  
爪eld（Rukmana】97ウ）．   

TRYPANOSOM＾EVANSIINCENTRALJ＾V   
Duringthepastfiveyears，aCOTr．PrehensivesurveyonT・eVanSihasbeencarriedoulin  

CentralJava by the Research）nstitute of Veterinary SciencelBogor・Indoncsia and the  
CentreforTropicalVeterinaryMedicine．Edinburgh（Davison1997）rlnitially・theworkwas  
undertakeninfivedistricts，nameLyBatang，Pemalang，Tegal・BrebesandPekolongan・that  
haveabuffalopopulationofabout90・000animaJs・CrosssectionaLstudies（00kplacein59  
vi1lagesin thefive districts and a totatof2387buffalo were sampled・In addition、a  
longitudinals（udywasundertakeninagroupof49buffalothatshowed noevidenceof  
infectionbyparasitologlCalorserologlCalmethodsofdiagnosisalthecommenccmentof  
thestudy，Themainobjectjvewasto estimatetheprevalenceand theincidencerate usIng  
twodifferent antigen detection ELISA tests（Ag－EuSA）and to amorelimited extentl  
antibody ELISA（Ab－ELISA）and the Card Agglutination Test for Trypanosomiasis  
（CATT）．These datahavenotbeen acquired before：thereisverylittleinformation on  
prevalenceratesindifferentdistrictsarldvi11ages，andnoinformationorlincidenceratesof  
Tlet，anSiinfection・AspartofthesurveyltheserologlCaltestsused、～℃refullyvaljdaledin  
termofdiagnosticseTISitiⅥtyandspecificity．1nOrdertoacqu＝●eCOrreCtedestimatesofthe  
trueprevalence・Allanimalswereexaminedby theMHCT and360buffaloeswere tesled  
uslng MItechniques・Assays werecarefully quality contro11ed to ensure consistency of  
results・TheestimatesofsensitivityfortheAbrELISA．basedonassayscarriedoutwithsera  
fromknolⅧinfected buffalowas89％；this washigherthan theresultsforAg－ELISAor  

CATTtests．The specificity of the assays forantibody were higherthan those for the  
Ag－ELISA．Llamely92％forthe Ab－ELISAandlOO％for theCATT，The resultsofthe  
assaysareshowninTablel．  

Tablel：Diagnoslicscnsiti、′ityands匹CiricltyOfAg－ELISA，Ab－ELISAandCATTt■orthc  
diagnosisn上‾升w耶ひ・γ〃′汀α‘nⅦけ・、・Jmbut－hlt℃Sinln血nesia  

Sensitilノitヽ’＊  S匹Ciflcity＊＊  

mumkr（11■anima】s  numt光rOranimals  
－13り  一っ63  

9コ（酢，9（））  

7873．83  

1〔出97，1（X）   

AB－ELISA  

AG－ELISA  

CATT  

89（84，94）  

71（つ3．7り  

7872．S5  

FigしげCSinbracketsdenote95陽mnf’idenceinterlノa】   
☆Estimatcsbascdonseracollectedrrombuf．Lム1othalshowedparasilok）g］Cale＼idenccof   
iTlrCCLionbヽ′MHCT andMl，   
絆＊EltimatcsbasdonselⅥCOllecledrrし）mburral（）fromAustralia．   

ComparisonoftheassaysbycalculationofFX，St－teStPrObabilitiesofin克ction，and  
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TableユニUnco汀eCteddisldcトS匹Cil■icpre＼餌e虹el血IeS（叶），Ⅵ吊ha甑虹ia比d95像00れridenc¢inler＼′ds  

（Cl）（itlbT71Cke【s）aEldsLan血rdcTTOrS（SE），ObtalnedusingdiI■rercntdiagrLOStictc㌔【sforl加nosoma  
ぐ相／J∫f  

Distriet  MHCT  M7  Ag－ELISA  

PT cI  SE  PT cI  SE  PT cI  

（do）  （SOl（〕）  （0lo）  

Batan眉  6  

托kal（）堀川 自  

Pemalang 3  

Tc富山   【  

Brel光S  4  

（ユ，0） 0．0コ   lる （6，ユ7）  

（3．0） 0．（）ヱ  7  （4．Il）  

（0，5） 0．01 8  （一5＿l）  

（0▲3） 0．＝  9   （－ユ，9）  

（l，6） 0．01  

0．（始  5B （4ユ，75）  

（川つ  39 （．ユ9．三氾）  

0．07  47 （38．男）  

0，05  58 （43．74）  

6ユ  （53，7ユ）  
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The∝・rreCtedprevalencerafesforanumtxrorvilla菩eSintwodstrlCtSthatshowedsignjf）Cmt  
differcnccsintheirov叫1prcvalencevalues且reShownif）Figurcs3aDd4・ltcanbeseenLhatcven  
w・ithina（玉strlCtlherelS（血eIlα）nSi血Iablev鋸1奴ioI】belweentheiI】fectionI融岱inbuI泡】（）indlf托陀nt  
l′ill；唱eS・   

Table3‥BrebsDis一山ct＝Co汀頭edvillage－S匹il、icp陀Valcnce、－dues（P）01－什岬〟附Pmα   
eva耶1infcctlonsinbuffhlocs，With95％confldcncclnterVals（Cl）（inbrackets），Obtained   
usingArLtigen－ELISA  
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 likelihoodratiossugge＄tedthat theAb－ELISA would bemorelikelyto correctly classify  

uninfectedbuffaloesand thattheCATT would be morelikely to correctly classify truly  
infected buffaloes（Davison，unPublishedobserYations）．Thus，antibody assayswould be  
usefulscreenlng tOOIs，Whereasthe CATT would be a usefulpcnside diagnostic test t8  
identifyinfecIedbuffaloesfortrypanocidaldruBtreatment・Thedistrictprevalencevalues  
fortheAg－ELTSAandparasitoIoglCaltestsaresho、minTable2・FhleValencevaluesdiffered  
between districtsandin the case ofBrebes the prevalence estimated by Ag－ELISA was  
Signifi問ntlyhigherthaninPekalonganorPemalang（Table2）・   
Ⅰ血ial1y，inordertoidentify sujtable aJlimals，blood sampleswerecQllectedfrom434  
buffaloandeach animalwastattooedon theear．The buffaloⅥ℃re Sited atsevenlocations  

within theviIlage compIexes．Allsera were assayed for the presencc of trypanosomal  
antibodyandantlgenandparasitologlCaldetectionwasbasedonexaminationofbJoodby  
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theMHCTlechniqueandMl・FromLhebuffalosampled・258wereselectedonthebasisof  
theiravailability and degree ofco－0peration glVenby thefarmer，These animals were  
sub－dividedintofour groupsbased ontheir serologlCa＝parasitologlCalstatus・Group A  
consisted of48buffalo that were posi11Ve by both serologlCalassays andbr posi（ive  
parasi（01oglCally；GroupB，COnSistedof63buffalothatwerepositiveonlybyAg－ELISAI  
GroupC，73anirnalsthatwereFOSltiveonlybyAb－ELISAandGroupD・aCOntrOlgroup  

Tablc4：PcmalangdislrictニCo汀CCted、‘illagc－SpeCincprevalcnccvalucs（P）or什叩〃TLOS（〃n（L  

evansiin上．ectionsinbllffaloes，Withass∝iatcd95′芹ノCOn（idcnceintervals（CI）（inbmckcts），  
ObtaincdusingAntlgCn－ELISA  
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PenggaTil  

Wonoglh  

TegnlSari  

Karangbr孤  

Samrl通乱1i  

Wonokromo  

M⊂リO  

Pedurungan  

Sur叫a）’a  

Pego【喝SOmn  

of74buffalothattestednegativebybothassaysandfromwhichtrypanosonescouldnotbe  
isolated．   

TreatmcTltRegimen．Group AanimaLsweretargetedfortrypanocidaldrug treatment  
with diminazene aceturate（Berenil）and treatment was commencedin November・A］1  
buffaloweretreatedatadoserateof7mgn’gbodyweighL・Follow－uPvisitsweremadein  
December，March．June，October and December，At eachvisit，Sera Were COllec（ed and  
parasitoJoglCalexaminationcarriedout・SerologlCalassayswerecarriedoutseriaL［y，withthe  
morespecificAb－ELISAusedforscreenLngandthenanysamplesthattestedpositivewere  
testedbyAg－ELISAtoconfirmiftheanimalwaspositiveornot・AnyanimalsinGroupA  
（ha（Showedevidenceofre－infection，OrPerSistentjnfection，WaStreatedaga］nⅥヰthBerenilat  
thesamedoserate・ByuslrLgthesecriteriafordesignatlngananimaLaspositive，thepositive  
predictivevalueofthetestsisincreased・ThepolntPreValenceratesinthedifferentgroups  
areshowninFiguresト4・   
Thereisadecreasein theprevalenceinbuffaloin GroupAcompared withthe other  
groups・In these animaIstherewasaprogressiveincreasein prevalence during the study  
period・1nGroupsBandC、theprevalenceincreasedmarkedlyfromthesecondandthird  
visits・1nGroupDthisrisewassIower；thiswasprobablyduetothefactLhattheseanimals  
consistedofanimals that did notharbourinfection，Whereasin GroupsB and C．where  
buffaloshowedthepresenceofantlgenOT antibody，aPrOPOrtior！OfthemwereaJready  
infected．There wasadecreasein bo（h seroJoglCaL andparasltOloglCalpreva］cncein these  
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threegroupsinDecember，POSSiblyoccasionedbythedryseason，Whentransmissionwould  
havebeenlow・Althoughtherewasadifferenceinprcvalenceratesbetweenthetreatedand  
theuntreatedgroups，（herewasnoevidencethattheincidenceofinfectionwasreducedby  
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¶mingo†V面相19粥・1997  

0【18bor 【〉●C●mbor  

Figurcl二PoiTtlprevalenccvduc＄eStimatedby seTOlogyLLndpaLEaSitoLogyinbutlhlo闇frDm Group A  
trcatcdwiththctTyPanOCida上drugdiminazcnc虻CtuTatC．  
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T血呵‖爪侮鵬1減・1潔）7  

Figure2＝Point prevalence vaJuese如matedby semlogy andpaluiL（，Logyin bullbJwltt－m GTl－uP B  
initiallyposluVCbyAg－ELISAorLIvT   

treatment．1n Group D．theinitially unjnfected group，the cumulativeincidence（CI）was  

O．77．In Group BitwasO・75arLd Croup C，0・68・However・in Group A，in the treated  
animaLstheClⅥⅥSStil10．77．TherewasnostatlStica11y significantdifferencebetⅥ℃enthese  
VallleSfor the various groups．ThisfindinB glVeSSOme SuPpOrt tO the hypothesisthatin  
OrdertocontrolinfectionitisnecessarytotreatalIinfectedanimalswithin thepopulation・  
The treatment protocoltargeted only a smau proport10n Of the totaIbuffalo population  
（800），andsinceprevalencerateswereashighas40％．manyanimaJsthatwereharbouring  
infection wentuntreated and servedasreSerVOirsofirJection．  
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gc州0川～cJ／叩∝fげr・gV以血f乃わ叫飾わrgαred〟れderv肋gビC√）和d出川∫i／1J托血〃g∫／α・  

Onehundredandtwentysevenadultfemalebuffalokeptbysmallholderfarmersin刷Iages  
inPemalang・CentraIJavaweremonitoredforninemonthstomeasuretheimpactof  
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TimingofVI与圧81雅一1繁17  

FiguTt：3：Poinlprcvalmcevalues estimated b＼－SerOLogyaJtdpaLnSitoLogyin bullbJo彷l■rom Glて）uP C  
initial】ypositivebyAb－ELISAonlヽ・   

infectionwith T，eVarulon productivJ（y，The buffalo were dividedinto three groups  

accordingtothepresenceorabsenceofinfectionwith71evansilandwhetherornotlhey  
weretreatedforthedisease．Grouplwascomprisedof45buffaloesthattestedpositivefor  
llevansiattheonsetofthemoTlilorlngperiodand weretreatedwithdiminazeneaceturate  
initia”y，and，if required，duringthemonitorlngPeriod・Group2consisledof37buffalo  
thatwerepositivefor T．evansithroughoutthemonitorlngperiod．Theseanimalswerenol  

treated．Croup3was comprised of45 animals that remained negative for 71evansi  
throughoutthesurvey．Animalsinfected with T，eVanSiweremorelikclytodieorbe sold  

throughillhealthcomparedtouninfectedanimals・Thecombinedmortality庵mergencysale  

rate forinfected and uninfected animals were22％and O％respeCtively．AniJTlals sold  

through jLlhealth fetched alower prlCe than healthanimals・Calving rates were also  

marglnallyLoweramongidected animals・Theselowercalving rales．highermortality and  
emergencysales ratesresultedinlower herdgrowth rates：infectedherdsproduced some  
S271ess weightper animalper year compared to7二evansifree animals・Most of this  
reductionwasattributed tomorlalitylossesandemergency salesratheTthan areductionin  
grow山rates．The productlVlty Of animals that were treated with Berenilapproximately  
matchedthatofthe7二evansiイreeanimals，yieldingweightgainsvaluedat＄25peranimal・  
Mortalityandemergencysalesweregreatlyreducedfrom22％fortheinfectedgroupto8％  
forthetreated group，butstillexceededthelossratesforthe uninfectedgroup・However，  
treatedanimalsthatwerenotlostorsoldduetodiseaseappearedtogalnWeightquickerthan  
Lheuninrect∈dgroup・  
Netretumstoanannualcourseoftreatmentthusamounted to＄14perinf’ected animal  
Perannum・Thisis equlValentto abenefitto cost rati00f2・4，Or a return Of135％on  
treatmentcosts．However，farmersarecurrentlyunlikelytoinvestintreatTnen（Of（hedisease，  

∴・l．：   
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asfarmersreportedlyareunab］etodistinguishbetweeninfecledandnon－infectedanimals．  
ComprehensivetreatTnentOfallanimalsddskwouldonJybeeconomicallyjustinableinthis  
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FiguI℃4：POlntP陀Vdencc valt］eSeStimatedby serologyandparasitologyin buffhloesfTom GrDup D．  
initialI）′nc酔【i、′cb〉a】ldiagnoslicl∝bniques・   

viIlagecontextifr．evanszprevalenceratesexceeded40％．Thisinfactdidoccurat somc  
timeduringthecourseoftheinvestigation，butformostoftheperiodpointprevalencerales  
Wereく35％．Atcurrentlevelsofprevalence．theaverage costofthe diseasepe∫animaTis  
∬．4，Or36％ofthecostoftreatment．Attheselevelsofdiseaseprevalence，farmerscanor）1y  
reapthebenefitsoftreatmentiftheyareablctotarBetinfectedanimals・Thisisonlylikely  
tobepossibleifinfectedanimalscanbediagnosedforthefarmeratareasonablecost（i・e・  
lessthan＄14）弧dwilhre】adveease．  
Thestudieshavegtven thenrstestimateoftheecoTlOmicimpactof T・eVaTZSiandan  
indicationofthepositivebenefitsoftreatmentinvilIagesituationsinareaswherethedisease  
isendemic，and†arelypresentingasaninfectionwithhighmortality・Thesesortofd血are  
essentialinevaluatlng thelike］yeffectsoftrypanosomiasisonlivestockandthe resources  
required to∝爪trOlthe disease・They have alsoindicated the need for more effecti  
diagnostleStrategleS COuPJedwith rationaltreatment reglmenS thatwi11enable effective  
COntrOtqrtTypanOSOmiasis－   
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