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ABSTRACT  
AsetofprlmerSWeredesignedaccordingtothepublishedsequenceofthe  

geneencodingarhoptryproteinofBabesiacabaLli・andusedtoamplifyparasite  
DNAfromthebloodsampJesobtainedfromcarrierhorsesbypolymerasechain  
reaction（PCR）method．ThePCRmethodwassensitiveenoughLodetectparasite  
DNAfrom2・5J＾blood samplewith aparasitemiaofO・000001％・The PCR  
methodwascomparedwithfIuorescentantibodytest（IfN）inordertoevaluate  
thediagnosisefRciencyforB・Caballijnfectioninhorses・Of142neldsamples  
fromMongolia，28（20％）and96（69％）sampleswereidentifled positivelyby  
PCRandIFAT，reSpeCLively・AlthoughthesensitivltyOfPCRwaslowerthanlFAT，  
itwasnotedthatthe51FAr－negatjvesampleswerePCR－POSitive，SuggeStlngthat  
thecombinationofPCRmethodandII斌rfordiagnosis ofB・CabaLliinfection  
maybeeffectiveindetectlngthecarrierhorses・  

Babesia cabaLllis a tick－borne hemoprotozoan parasite that can cause  
equlnePlrOPlasmosiswhichisoneofthemosteconomical1ylmpOrtantdiseaseof  
horses．Thediseaseischaracterizedbyfever，anemia，andicterus（Bruning1996）・  
ThediseasecanbefoundinmosttroplCalandsubtroplCalareasoftheworldas  
weLlasintemperateclimaticzoTleS・Endemicareasincludemanypar［sofEurope，  
Africa、ArabjaaJldAsia．DuetothealnlOStWOrldwidedistributionofthevarious  
tick vectors，introduction of carrier horsesinto non－endemic areas mus（be   
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prevented．  

To datethe complement fixation test（CFT）andindirect nuorescent  
antibodylest（TFAT）are commonlyused fordetection ofB，CabalLiinfectioTl．  
HoweveらtheseserologlCteStSaregeneral】yrestrictedbytheantibodydetection  
limits andcrossreactivlty・TheadventofPCRhasallowedthedevelopmentof  
SenSitiveand specillcdiagnosticassaysfor manybabesiosis（Broseeトal．1995；  

Bruning1996；Caldereta）・1996；Krauseetal．1996；Sahagun－Rujzetal，1997）．  

InthisstudyweestablishedaPCRmethodfordetectionofB．caballiDNA  
from bloodsamPlesobtainedfrom carrierhorses．Ourresultsindicatedthatthe  
PCRmethodissufflcientJy sensitive，SpeCinc，and reproducibleforuseinthe  
diagnosisofB．cabal［iinfeetioninh（）rSeS．  

B・Caballiand B・equi，both USDÅstrains，Were Culturedin equlne  
erythrocytesbypreviously describedmethod（AvarzedetaJ．1997a）．Whenthe  
ParaSjtemias of B・Caballiand B・equE were reachedlO％，the cultured  
erythrocyteswerewashed3timeswithphosphateLbufferedsaJine（PBS），andlysed  
inO・1MTris－HCl（PH8・0），COntainingl％SDS，0．1MNaClandlOmMEDTA，  
andthentreatedwithproteinaseK（1007Lg／ml）for2hrsat55Qc．TheDNAwas  
extractedwithphenol／chloroformandprecIPltatedbyethanol，andthensuqected  
to used as a PCR templates・Two oligonucleotide primers（5I－  
ACTCTTCAAGGAGAGTGACG－3．and5l－ÅTGTACAGGTACCTGGACGC－31），  
Were designedto thepublished sequence ofthe gene ofrhoptry proteinofB．  

Caballi（Dalrymple et al・1996）・pCR was performedin50JJlofamixture  

COntainlng2・5jLloftemplateDNA†50pmolofeachprimer，200pMofdNTPs，  
1・25UofTaqGoldpolymeraseinlXbuffer（10mMTris－HCl，PH8．3，50mM  
KCl，1・5mMMgC12，0・001％gelatin）．PCRwasperfbrmedby10minat950cto  

activatetheTaqGoldDNApolymerase，andthenthereactionwasrepeatedfor40  
CyClesunderthefollowlngCOnditions：1minofdenaturation at940c，1minof  

annealingat58Oc，andlminofextensionat72Qc．  

納1 2 3  

Figurel，SpeCineityofthe PCRrneth（）d．  
Bhidium bromide s血ned agam錐gelor  
PCRproducts什omβ．α血〟〟（t弧el），乱  
equi（lane2），andhorse］eucocytes（lane3）．  
lmeM，100bpDNAladdermarker．  
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The speCificity of the PCR method was examined with DNA from B・  
cabal（i，B・equL andhorse］eucocytes・Asshownin Fig・1，theexpeCted186bp  
fragment wasampli坑ed onlyfrom B・Cabal［iDNA，but notfrom B・equland  
horseleucocyteDNAs・TofurtherconfirmthespecificityofthePCRmethod，the  
product ofPCR wasinserledintopBluescrlpt SK，andthen subjectedto DNA  
sequencing. The sequence of PCR product was completely identical to the 
publishedDNAsequence（Dalrympleetal・1996）（datanoIshown）・  

川1 2 3 4 5 6 7 8 9  

183bp  

Figure2・Sensitivl（yofthePCRmethod・EthidiurT）bromidestajnedagarosegeJof  
PCRproductsfromIO－foldserialdi．utedsaTT．PLes・L＆nel，di）utionof［01wi（hl％  
parasitemia；Iane2、dilu（ionoflO－2withO・1％parasitemia；Lane31diLutionofl什3  
wi（hO・Ol％parasitemia；1ane4，dilutionoflO4withO・001％parasitemja；Lane5・  
diJutionoflO－5withO・000L％parasitemia；】ane6．diLutionoflO石wjthO・00001％  
parasitemia：Lane7，di］ut”nOflO7withO・〔旧0（X）】％parasitemia；larLe8，dill】tionof  
lO－8withO・0000001％parasitemia・lJaneM，100bpDNALaddermarkeL  

ThbJelComparisonofPCRandJFW（Odetec（ionofB・Caba〟iinfection・  

1日r「a十  IF〝r一  恥也t  

PCR十  23（16％）   5（4％）  28（20％）  

PCR－  73（52％）  41（28％）  114（80％）  

¶旭1  96（68％） 46（32％）  142（100％）  

aIFATwasdoneasdescribedpreviously（Avarzedetal・1997b）・  

To determine the sensitivlty Of the PCR method，B・（：abalLi－infected  
erythrocytes（10％parasitemia）was serially10－folddilutedwithnormalhorse  
erythrocytes，and the parasite DNA of each dilution was extracted，and then  
Su切ectedtoPCRamplification．AsshowninFig．2，thePCRmethodwassensitive   
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enoughtodetectparasiteDNAfrom2・57E］bloodsampJewithaparasitemiaof  
O．00000l一箱．  

州12 3 4 5 6 丁 8 9tO11柑t31415柑  

PrObe・TenmicroliterofPCRLamplifiedDNAwasseparatedonl・5％agarose  
geJ，andtherltranSferredtony】on membraJles・ThespecificDNAprobewas  
】al光1edwithDIG（BoehringerMannheim）・Hybridizationwasperft・rmedina  
buffercontainingO・5MNaPO4（pH7・1），2nMEm，7％SDS，0・l％  
S⊂dium pyrophosphate，arld100lLg／mldenatured s且Jmonsperm DNAat65  
0c・Themembranewasreactedwithanti－DIG－APsolutionlandthenexfK）Sed  
to X－rayfiJm・Lanesl－28，PCRpositiYe field sampJes；lanes29－32PCR  
negativefield亭amPLes・LaneM，100bpDNAladdermarker・  

The PCR method was compared with lFAT and thin blood smear 
examinationinothertoevaluatethediagnosisefnciencyforB．cabalLiinftctionin  

horses・AsshowninTablel，Of142fieldsamplesfromendemjcareasofcenlral  

Mongolia，28（20％）and96（69％）sampleswereidentifiedpositivelybyPCRand  

IFAT，reSPeCtively・Allof the PCR－amplined products were hybridjzedwith  
SpeCincDNAprobefromB・Cabal［iUSDAstrain（Fig，3）．Theparasiteswerenot  

foundmicroscopica11yonallofthethinb］oodsmearsamples（datanotshown）．  
Althoughthat the sensitivlty OfPCR waslowerthanIm，it was noted that5  
7F〟「negative samples were PCR－pOSitive，iTldicatlngthat some carrier horses  
Withundetectableantibodytiterexisted・Ourresultssuggeststhatthecombination  
OfPCRmethod andIFAr for diagnosis ofB・Cabal［iinftction may be more  
efftctiveindetectlngthecarrierhouses．   
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