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AIiSTRACT   

77wan（，S（，maeVanSiinfec（ioninlivestockinThailand hasbeenreportedinvarious  
kindsofanimalsforover80years・Clinicalmanifestationsobservedvaryfromasymptomto  
abortionanddead，DevelopmentofdiagnosticmethodsparasitologlCa11yandserolog］Ca”y  
revealmoresevereeconomiclossesduetotrypanosomiasisoutbreaks・WlOLeherd（reatment  
isco叫ywhilepreventivecontrolmeasuresarenoteffectivelylmPIemented，eSpeCially■n  
reservoirherds．Researchisbeing undertakenjnthedevelopmentofefficientmelhodfor  
石e】ddiagnosis．   

INTROl）U（：TlON   

Trypanosomosis or trypanosomiasis or surra caused♭y叶YPanOS（）ma eVanSi，has  
becomeawelトknowndiseasetoveterinariansa1lovertheworldforrnorethanlOOyears・1t  
canbefoundincamel、elephant，horseldonkey，mule，Cattle，buffalo，Sheep・gOat，Pig，dogl  
cat，deer，andsome涙1danimals・Thegeographicaldistribulionofthediseaseisextensivein  
theNewand OldWorlds，in CentraIandSouth America，Africa，Asia，Far East（Stephen・  
1986）．   

Griffilh Evans．an English veterinarian，Who wasworking aslnspeCtlng Veterinary  
SurgeonwiththeBritish ArmyatPunjabFrontierForce，1ndia、firstfound thel－eel－1ike‖  
bodymovtngactiveIylnWetbloodpreparationsofsickhorsesandcarnelsinSepternberand  
October1880（Evans】880）．Thesicknesswasca11ed bylocalpeople asl’surra”，denoting  
anything rotten・It、ⅦS reCOgnizedla■er for Evan，s contribution when he was over90  
（Stephen］986）．John Henry Steelmade simi1ar observationsduringan outbreakofa  
diseaseintransportrnulesinBurma（nowMyanmar），in1885（MahmoudandGray1980）・   
lnThailand．thefirstpresumably outbreakinthe troop of13imported mulesfrom  
Algeriain1916waslaterreportedbyCo］onelLuangsananruksalin）949・Twelveofthem  
diedoftheclinicaL slgnS Similarto surra・During those days，SurraWaSfound mostlyln  
horses．donkeysandmuleswhichwereusedinthearmyas（hemeansoftransportationin  
扇1dandmountainousarea・ThereportsrevealedmanylossesofthoseanimalsduringWorld  
WarII，due（O thelack oflaboratory diagnostic facilities and effective drugs  
（Luangsananruksat1949；Komutbu11950and1956）・  
Dueto（he seventyof surrain equidae and widedistributioninother animalsritwas  
listedasoneofthenotifiablediseasesinThailand．AccordingtotheAnimalEpidemicAct  
B．E．2499（A．D．1957），itis compu）soryfor（hefarmers（animalowner）to notify the  
incidenceorout♭reakofthedisease，Orthedeathofhisanimalscausedbythedisease，tOthe  
localvelerinariansorofricial－in－ChargeoftheDepartmentofLivestockDevelopmentwi（hin  
24hours．Sick ordead animalsare subjecled（O mOVefrom the areabefore an official  
inspeCtion・Deadanimalsmuslbebumedlburied，Ordestroyedbyothermeans・  
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LlVESTOCKHOST RANGE  

7typun（）S（，ma et・（lnSiinfec（iorlhas been foundi111ivestock and dornestic animalsin  
everypartofthecountry．however，SOmeOCCurrenCeSmaynOtbeTePOrted．   
SurrainbufTaloesinThailand wasnrstreporled by Kengkrasat（1929），butnodetaiLs  
Weredescribed・MathiasandMuarlgyai（1980）firstreportedthata24▼dayroldbuffalocalf  
attheVeterinaryTrainingCenterof ChulatongkornUrliversltyinNakhonpathomprovince  
WaSaCCidentaLlyfoundinfectedl血h7二evunLゞi．in a blood smear performlng differentjal  
W・b・C・COun（・Butthecalfwasnotclinical1yill・MonthLyhemogram perrormedfromtheage  
Ofonemonth upto5monthsshowednoabnormalities・Blood smearswerefoundpositjve  
untilthecalfwas80daysold，Whilemouseinoculationwasnegativeat（heageof136days．  
Neramitmansook et al・（1982）made a survey of85 healthy－looking buffaloesin  
Pitsanuloke province and found22animaLs were positive with T evunsj by mouse  
inoculation・Fieldinvestlgations of1396 swarnp buffaloesin15 provincesin the  
north－eaStem Part Of the country betweenJanuary and December1981by Regional  
VeterinaryResearchandDiagnosticCenter．Khon KaenProvince，alarmedallconcernsthat  
theinfectionrateofTevansLbyparasitologlCalexaminationandcomplementfixationtest  
WaSaShighasabout20％，両thadistinctpeakofacuteinfection during（heralny SeaSOn  
Whennyactivitywashigh（Loehretal・］985）．Theinvestigatorsmadethenoticetha（StreSS  
factors such as fascioliasis combined withinsufficient nu（rition during the dry season  
enhancedclinicaltrypanosomiasis．Observationsoflateabortion and sti11birthin buffaloes  
infectedwith7二evan・Yiwerereported（Timsadeta】．1985；Loehretal．1986）．During1984  
and1989、Kasernsantetal．（1989）conductedepidemiologicalsurveyofT．evansiinfection  
invarious anima）sinlhe north－eaStern PartOf（he country and found920utbreaksin9  
PrOvinces．Infection ratein cattle、buffaloes．horses and dogs were13％，20％，57％and  
lOO％respeCtively・TherewasnoincidenceofT・eVa／血infectioninplgSinthisreg10n．   
Trisanarom（1981）reEX）rted theincidence oftrypanosomiasisincrossbred dairy cattle  
in Chiangnai，the northern province．Andin1987．Trisanarom et aI．reported a serious  
Outbreakoftrypanosomiasishdairycattlefarmin Chiangnrai，扇thabortionand sti”birth．  
】ndividualtreatment withdiminazene aceturate wasnoteffectivetocontroltheou（break，btJt  

finally，WholeherdtreatmentusingthesamedrugWaS，Sarataphanetal．（1989）reportedan  
Outbreakoftrypanosomiasisin dairy ca（tlefarmin Nakhonpathom province．the central  
Part・  

Na（ive cattle（BosindLc〟S）are ra（her resistant to T・eVanSiinfection comparingwi（h  
Otheranimals．However，lherehavebeenreportsmadebyChaichanapunpoletal．（1985）of  
aseverelyiHnativecattLeinLampangprovince，andTuntasuvanetal．（19り7）ofanoutbreak  
in13farmsin Petchaboon province・Both cases occurredin the northern part of the  

COuntry．Affec（ed animaLs showed nervous slgnS，The maledies were controlled by  
diminazene aceIurate．  

Nishikawaeta）・（1990）conducted sero－ePidemiologicalsurveyofT．evanslinfectionin  
428native cattleand531sⅥ狙mP buffaLoesfrom］2and16provinces，uSlnglFAT．and  
foundantibody（iterstoTlevarzsi50％and38・6％Ofseracollectedrespectively．什evaJence  
ratein bufTaloeswasfound highestin theNorth（57L4％）andlowestin the South（28．7％），  

Whilein cattle，the highest rate wasfoundin the Ce［1tral（64．7％）and thelowestin the  
Northeast（28．9％）．  
PigswerealsoaffectedandreportedirltheNorth，inPitsanulokeprovince（Teeraprasert，  
etal・1984a），theCentral，inNakhonpa（homprovince（ThepsuthanoneetaL．1984）andthe  
Wes（，inSuphanburiprovince（SiriwanetaJ．1987）．TntheSouth，Whereclimateishumidand  
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warmbecauselhereareonly2seasonsayear－raLn）lSeaSOnandsumrner、Whichshouldbe  
suitableforvectorsdeveLopmentこbuttrypanosomiasisisrare・RecenLly・（hroughperSOnal  
communicationwlththe staffofthe SouthemVeLerinaryResearch andDiagnostic Cen（er、  
there were outbreaks during August1997June1998in2farms・Onelocatedin  
NakhonsithammaraLpTOVince，anOtheronein Suratthaniprovince・Sowshadabortionand  
skinrashes．Tり＝Pan（HOmaeVanL＜iwasexaminedfrombufrycoat・   
lndrakamhan書eta】．（1996）reported theoccurTenCe OfnTPan（，冊／na SP・in3native  

Sambardeer（Cervusunic（，／or）and2importedRusadeer（C・tLm〃renSILV）raisedinadeer  
farmin Ayuddh）・a．a PrOVincein the Central・Many of them gradualty died between  
January1995and March1996withncrvoussLgnSa■一d convuLsionastheterminalstage・  
EarlyfielddiagnosismadethroughclinicaLstgnsandpostmOrternObservationshadledto  
suspectedhemorrhagicsepL■Cemia・Antibioticstreatmenthave♭eentried，butunsuccessfullyL  
W101ebloodsamplesin EDTAof5deerweresent（OParasitologylab・・NationaHnstitu（eof  
AnirnalHeaLth．BLoodsmearswereallnegativewhite mouseinocula（ion wereaJIpositive・  
PCV vaIues were below average・There were2distinct formsin size and shape of  
7））Pan〃LVnmafound，Whichwerethennamedslenderfornlandlargeformbytheauthors・  
Thes】enderformhadnostatisticallvdifferenceinsizetoT．evansi、but（helargeformneeds  
further study toidentify thespeCies・Mimapan etal・（1998）de（ected71evanLViin fresh  
blood，Cerebrosplnalfluid，impression srnearofcerebrum・and byimmunohistochernistry  
（SAB）of6hogdeer（C．porc［nu・Y）whoweresentdyingaftershowingnervoussigns．and  
lcarcass of dead animal．＾ntit）Ody deleClion by ELISA technic were also posiLive  
（Tuntasuvanetal．1998）．   

S一己ASONAl．OCCURRENCE   

Mostof Lheou（breaks of sutTaOCCurred between（helate ralny SeaSOnand the early  
winter，dlichin Thailandlast from August untilFebruary・Boonyawong et al・（1975）  
reportedsurraincrossbred thoroughbredmaresin theMiLitary Uni（，in December1974こ  
Chaichanapunpoletal．（1985）found71evanLYiinnativecattLeinOctober1983；Timsadet  
al．（1985）observedabortionin swampbuffaLoherdbetweenAugust】983andJuly1984；  
Trisanaromet al．（1987）reported an outbreak of trypanosomiasisin dairy cattle during  
JuneandSeptember1986；Teeraprasertetal．（1984a）reported T・eVarLSiinpigsduringJune  
andAugust1984；Siriwaneta］・（1987）reportedanoutbreakinpigfarmwhich occurred  
beLweenJuneandNovember1986；lndrakamhangetat．（1996）foundTbpanns〃maSP・in  
Sambar and Kusa deer from a deer rarm where many deer became sick and died since 
Decemberlり95untiLlate March1996．Mirnapanet al．（1998）detected T．evansiin hog  
deerfrom a farm where some animals becameil］and died between September1997  
February1998．However，detectionofT．eyarzsLinanimalsbloodinsummerisnotunusual、  
thoughmuchlessoccurrence（Patchimasinetal・1983）・   

TR人NSMISSlON   

TheclimaticconditionofThailandissuilabLeforthevecLorsdeve］opment．Tabanidflies  
have beenincriminated as being mechanicalvectors oflrypanosomiasis，暮herefore an  
intensivesurveyoftabanidniesfromcattleraislngareabetweenJuly1994andJune1996in  
30provincestoidentify the species ofthe vectors was headed by Dr・Yasuhirolto，an  
entomologlSteXPert．Three genera，Tbban〟・T，Fhematnpnta andChryLW）PS，and45species  
wereidentified，、血h 71s（riatus as the highest amount co11ected（Lto1996）．Field  
observationsonthe seasonaldistribu（ionofthef］iesinakeyfarlTIWheretrypanosomiasisis  
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endemic、inPathunrthaniprovince，thecentralpartofthecountry，madebyBoonchiteta）．  
（1996）betweenJune1994andJuly1995every10days，Showedtheabundanceoftheflie5  
、粗SbelweeTIJuneandOctoberLThisstudymeaningfullysupportedthescasonaloccurrence  
Oftrypanosomiasis・Frorn thisreport，Tlmeguk）PSWaSPredominant（65・49％ofthe total  
number768col】ected）、amOng29．69％Tlrubidus．3．13％Tlr頑SCuTeLLaTuS．0，65％TI  
SEriα加and O、26％Tl（｝JrybeLes．PhoIpark elal．（1996）reported the highestnumber of  
tabanidfliesinSeptember（16）andOctober（9），bymonthIycollectionin2keyfarmsin  
Khon Kacn province duringJuly1995and ApriL1996，7わpano．9（フfTuZ StrialLLS and7二  
川わJd〃∫Wereidentiried．   

8esidesthe mechanicaltransmission by blood sucking nies，tranSPlacentd jsanother  
means of Tlevans＝Ogwu and Nuru1981）・ln Thailand・there are sorne suppordve  
evidencesmadebyLoehretal．（1986）whodetected7二evansIintheimpress10nSmearmade  
fTOmthecotyledonof12－houraboTted swarnpbuffalo fetus，and Chaichanapunpoletal・  
（］987）whofoundT．evansiinthinbloodsmearfromtheheartofanabortedfetusofdairy  
COW．   

7typanusumaevansiinfectedbloodandmeatwereexperimentallyfedindogsandmice  
by馳inaetaL・（1985）toprove thepossibLeoraltransmissionincarnivoresalthoughthe  
exaB（mechanismcouldnotbccxplained．   
Dra［ugIlt，PregnanCy，abrupt climaticalchatnges．insufficient feed．jmmunosuppression  
byotherinfectionscanbes暮ressfactc・rStOenhanceclinicalT，eVanSiinfectionandflareup  
ぱthepamsitesinreservoirs（behrelal．1985）．   

CLINICALSIGNS   

Equidae such ashorses，mules and donkeys，Which are the most susceptible speCies  
usua11y show acute clinicalslgnS：depre／SSed，inappetence，intermittent fever，anemiaand  
ic（erus，EdemaandecchyrrLOtichernorrhageofsomepartofbuLbar．paLpebralconJunC（iva  
and暮hethirdeyelidofbotheyes．EderhaOfsubcutaneoustissueofbrisket，bellyandlegs  
（Luangsananruksat1949；BoorLyaWOngetal．1975）・Restlessness，dulIness，incoordination  
Ofthelegs，Staggerlnggaitandlaststageconvulsionseemedtobethcresultsofbralntis飢Ie  
disturbance by the parasites（Komu（but1950）－They died shortly after showing some  
clinicalmanifestations．Peracute／CaSeS uSUallydied quicklywithoutnoticeable syrnptoms■  
l血ilechroniccasesshol牝dedematoussweLLingoflowerpartof（hebodyandtimbs，anemia，  
Weaknessanddiedlaterjfuntreated．   

7nbu肋loes，Whileasymptom7二evansiinfectioniscommon，buttheclinicalonesare  
quiteseriously affected．Clinicalobscrvationsmade by Loehr etal・（I985）rangedfrom  
hightolowfrequencyasfollows：＄tiffness，COnJunCtivitis，emaCia（ion，SWelljngoflegs，fever  
（OVer40℃），inappetenCe，dyspnea，anenlia、reCumbency．death，diarrheaandatx｝rtion・   
Dairycattleweremostaffected andquickLy spread．Trisanarometal・（1987）reported  
anoutbreakindairycattlewhichcausedarlenOrmOuSeCOnOmiclossduetomilkreduction，  
abortionands（illbirthasweL．asretainedplacenta．1n1989，SaraLaphanetal，repOrted the  
effectofnaturaL T．evan∫iiTl鎚℃tiononmilkyieLdofdairycatde・   
ln symptomatic beefcattle，tXSides generalmanifestations such asftYer．emaCiakd．  
anemic．laundice．letharglC，lossofcondition，nerVOuSelinicalslgnSObservedareshivertng，  
salivation，Circling movement，Jumplng．1a（eral recumbency and convulsion  
（ChaichanapunpoleTalq1985；TuntasuvaIICtal・1997）・MostlytheyarereserYiorho＄ls・   

Pigs．especiallythebreeding plgSandpregnant sowsarequiteaⅣected・Skinrasheson  
（heears，underan（‖ateralsidesofthebody．udder，SCrOtumareuSua11yob～served・Abortion  
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oecursatany stageofpregnancy，bulmorefrequentlyatl－2months（Teerapraserletal 
J984a；Thepsumetanoneetal．1984ニandSiri職netal・1987），RaIeOfabortionareusual1y  
high・DeathssornetimesfoILowed aborlion・Experimenta＝nfectionofsowsatll／2month  
pregnancy with T・eVaftSiresuttedin abor（ionatlOO hr＄■POStinfection・Ehrasitemia was  
detcctedat18hrs．（Teeraprasertetal・I984b）Nervoussignssuchasconvu1sion，Circling  
movement，WereObserved（Teerapraserte（al・1984a）andsometimesrollowedwithdeath・  
lnfected weaning and fattening pigs showed no symptoms（Teeraprasert et al・1984a：  
Sidwanetal．1ウ87）．   

Tiypan（，SO”ZaSP・naLturaLtyinfected Rusaand Sambardeer hadedemaofthe neck・  
roughhair coat and weakness，later showed nervous slgnS SuCh as standing hair，teeth  
grinding，foamysalivalion・Circl．ngmovement，bentneck・andlasts（ageconvatsion before  
dead（1TldrakamhangetaT．1996）．TbpanosomaevansjinfectedhogdeerdevelopedsimiLar  
clinicalnervousmanifestaIions（Tuntasuvanetal．1998）．   

ECONOMICLOSS   
Itiswe11awarethateconomiclossisenormous．wheneverou（breakoccursinanyfarm・  
Loehreta】．（1986）reportedlossesdueLoabortionandstillbirthincowandbuffaloeswho  
werefoundinfcctedwith7levansE，in the North－eaStThaiLand．Trisanarom etal．（1987）  
TePOrtedanenormouseconomicIossduetomilkreductionlat）Ortiorlandstillbirthaswe11as  
thecostof contro＝n an outbreakin Chiangmaidairy cattlefarm・Siriwan etal・1989  
calculatedeconomiclossdueto r．evansiinfectioninan outbreakoccurredintheintensive  
pigfarmashighasUS鍵500（attheexchangerateofUS＄l＝Thaiβ41）when6Jsows  
weredead，45wereaborted、and46werecu11ed；includingfted．1aborwageanddruguSedin  
【hecorltrOl．  

DIAGNOSIS   

In ear］y reports of trypanosomiasisin Thailand、diagnosis was based on clinica）  
SymptOmSand basic parasitoIoglCalexaminations such as wetsrnear．thin smear、W）OIs  
methodand mouseinoculatiofl（Luangsananruksat1949；Komutbut）950，1956；Mathias  
andMuangyai1980；Indrakamhangetal・1982；Neramitmansookelal・1982；Patchimasiri  
et aL．1983）．Among（hose methods，mOuSeinocuLationis the most sensitive  
（Neramitmansook etal．1982；Kasemsant etal．1989）．Later，SOme SerOIogicaL methods  
suchasCFT，IHA，IFA，Weredeveloped（PhoIparkand Pholpark】982；Vitoorakuletal▲  
1986；NishikawaetaL．1989），Whichenabledsero－ePidemioIogicalsurveyandrevealedmore  
infection rate and distribution of trypanosomiasisin various hostanimals・Some works  
COmParedthesensitivityarldspecificityofthesemethods（Loehretal・1986こVitoorakulet  
al．1986；Nishikawa etat．19S9）．Commercialtestkit（Testryp⑳CATT）was（riedin some  
SerOlogicalsurveywlthpromisingresultsincomparablewithTHA（Vitoorakuletal・1986），  
andCFr（BqjyanaSongaetal・1987）・MoreadYチnCedmethodswereaIsodeveloped：DNA  
pro♭ebyVisesnkllLetal．（1988）．CIEP（counterLmmunOe］ectrophoresis）byVitoorakule（  
al．（1989）．ELISAtechnjcforbothantibodydetectionby［ndrakamhangetal．（1991）and  
TuntasuvanetaL（1996）；and antigendetection byThammasartand Kashiwazaki（1998）  
andKashiwazakiandThammasart（1998）．Butl〕NAprobeandCIEParenotusedinroutine  
diagnosisanymore・   

Streptavidin－biotin complex（SAB）technic was recentIy develoI光d to detect the  
ParaSitesintissuesection（Mimapanetal．1998），and wasable10detectT・eVanSlin brain  
dssueofhogdeer，  
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Researchisnowbeingundertakena‡theNationaJIns（ituteofAnimalHealth，Bangkok  
topr（克ucedipstickcolloidaldyetobeusedforfielddiagnosis．   

TREATMENT AND CONTROL 

Intheolddays†thefirsteffectivetrypan∝idaldrugwasqulnaPyraminemethylsulphate  
（Antryeide㊥）・ltwaswide）yusedintheArmy（Komutbut1950；1956）．Boonyawongetal．  
（1975）5uCCeSSfulIy treated4severe）yi11thoroughbred mareswith quinapyramine and  
hematinics■Butlocalreactionfromsubcutaneous】nJeCtion，anaPhylaxis、andshortcurative  
effectled to newdrug，SuIphonate naphthyLamine（Naganol㊥）．It can bc admini6tered  
intravenouslyandintratheca11yinconcurrentorseparatelywithlittlesideeffect（Komutbut，  
19！箔）．   

Diminazeneaccturate（Berenil⑧）wasintroducedintothcmarketlaterandistheonly  
availabletrypanocida］drugin Thailanduntilnow，Many reportsclaimed the succeSSful  
COntrOlofthe outbreaks using Berenil⑳（Loehr etal．1986；Teeraprasert etal．1984a；  
Trisanarometal・1987；Siriwanctal11987こTuntasuvanetal．1997）．althou苫hthecurative  
effectfo1lowupdidnotappear．ITldrakanhangandThammasart（1994）coItductedatrial  
uslnglow doseof diminazLene aCett］rate tO treatmi）king eowand foundthatit／l閥S aS  
effe云tiveasrecommendeddosefor4months．lncontra軋Kasemsantetal．（1984）reported  
thefai1ureofrecommendeddoseinswampbuffaloesbutthesuccessofdot）bTedose．   
Massorwholeherdtreatmentisneededtogetridofthecarriersorreservoirs．Thcreare  
Sti11anumberofendemicfarlT［SWhereannuallyoutbreaksoccureventhoughthewholeherd  
Weretreated．ItisquJteCOStlyfortrcatmentinalargefarm．Preventivecontrolmeasuresare  
alsotOOeXpenSjveforthefarmers．Atleastbiannllalpreventionmustbeadministeredbefore  
the seasonaloccurrence・LastrLongertrypanocidaJdrug such asisometamidium chloride  
（Samorin㊧）isbetterinpreventionthantreatnent（KaseIrLSantetal．1989）andsafeforthe  
pregnants（Dowleretal■1989）．butitwasontheTnarketinThaiLandonlyforashortsale．Tt  
Can be admimistered jntravenousJy to avoid depotformation byintramuscularlnJeCtion  
（Dowleretal．1989）．  
Howevcr，theeffectivecontroL rneasures stillneed twomore considerations，the vectors  

Whichareabundantanddjfficulttobeundercontrol、andthenearbyreservoirhosts 
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