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AIiSTRACT  

Babesfa equirnerozoite antjgen－2（EMA－2）expressed by recombinant  
baculovirusininsectcellswascoupledlatexbeads，andthesecomplexeswereused  

todevelopthelatexagglutjnationtestfordetectionofantibodiestoB・equi・Serum  
Samplesfromhorsesexperimental1yinfectedwitheitherB・equ10rBabesiacabaLli  
andfromnormalhorseswereassayedbythetest，Whenthelatexagglutinationtest  
COmParedwiththeenzyme－1illkedimmunosorbenta5Say，theresults ofbothtests  
agreed completely，SuggeStlng that thelatex agg］utination testis suitable for a  

routinetest．  

INTROD一丁CTION  

Babesiaequi，amemberofthephylumApicomplexa，isatiekrtransmitted  
protozoanparaSiteofhorses（Schein1988）・Thisparasitecausesdestructionofred  

bJood cells followlnglnVaSion，and theninduces fever，anaemiaandicteruSin  

horses（Knowles1988），CompletepreventionofB，equiinfectiont）ydrugtherapy  
Or VaCCinationis r10t Currently possible（Brt）ning1996）．The parasiteis usually  
Observedduringthe acutephaseofinfectioninbloodsmearsstainedbyGiemsa．  
However，JlOrSeSthatsurvivetheprlmaryinfectionbecomelifelongcarriersofB・  

equi（Holbrook1969），anditismuchmoredifficulttodemonstratethepresence  
Ofparasitesinthese carrieranimals・Todate thecompLement nxation test and  

indirectfluorescent antibody test（IFAr）arecommonly usedfor detectionofB，  
equiinfectionundercoLISiderablecrosspreactionandsensitivity．Therefore，there  
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isaneedtodevelopamore sensitivediagnosticmethodfordetectionofcarrier  
animals－  

Kappmeyeretal・（1993）characterizedaB．equigeneencodingamerozoite  
Surface34kDaproteintermedmerozoiteantigen－1（EMA－1），Recently，Knowles  
etal・（1997）reported thataEMA－2gene encodes a surface30kDaprotein．  
PreviollSly，We eXpreSSed recombinant EMA－2ininsect cells by recombinant  
baculovirus，anddevelopedanenzyme－1inkedimmunosorbeTltaSSay（ELISA）for  

diagnosisofequinepiroplasmosis（Thnakaetal．1999）．ELISAoffersadvantageQf  
highsensitivitybutthedisadvantageofrequlrlng SeVeralhourstocompletethe  

test andinstrumentS Which are not availablein somelaboratories．Alate  

agglutination test eould offer the advantages of relatively highsensitivity，  

SpeCifieity，SPeed andsimplicltylnSituationsinwhich thetime andtechnology  
requiredforELISAwerenotavailableorapproprlate．Thetest，unlikeELISA，is  

directassayfordetectionofantibodies，andisbaseduponcross－1inkingantlgen，  
Whichisattachedtolatexbeadswithantibodiestoformvisibleaggregates．1nthis  
Study，We developed thelatex agglutinationtest with recombinant EMA－2for  
detectioれOfantjbodiestoβ．叩〟‘inhorses．   

MATERIAl．SANDMETHODS  

ProductionandpurificationoftherecombinantEMA－2havebeendescribed  
previously（職Ilaka et al．1999）．Briefly，the EMA－2 gene was cloned and  
expressed recombinant baculoviruSininsect cells．5bodqperajhgipe′血（Sf9）  
Ce11sinfヒctedwithAcEMA－2atamultipliclty OflOplaque－fbrmlng unit／ce11in  
theprotein－free Sf－900medium（GIBCOBRLUSA）for4dayswereharvested  

and washed twice with phosphated－buffer saline（PBS）・The supernatantS Were  
filteredthroughO．22zLmfilter（MilliporeCorp．，Japan），amdthencentrifugedat  

lOO，000g for2hrs to remove baculoviruSeS．The supernatantS Were dialysed  

agalnStPBS．  
PurifiedEMA－2wasthencovalentlycoupledtoO．9mmcarboxylatedlatex  

beads（Sigma，USA）according to the methods of Mazumder et al・（1988）・  
Carboxylatedlatexbeadswerebroughttol％（vol／vol）andactivatedovernightat  
40cin PBS con（ainillg2mg ofl－ehyト3－（3dimethylamino－PrOPyl）carbodiimide  
hydrochlorideperml．Theactivatedlatexbeadswerecemtrifugedat12，500gfor  
5minandwashedoncewithPBS．Theactivatedlatexbeadsweresuspendedtol％  
（vol／vol）in PBScontaininglJLg EMA－2perml・Themixtufewas allowedto  

reactfor2hrsatroomtemperatureOnaShaker（NR30TAITEC，Japan），After  
centrifugation at12，500g for5min，the EMA－2coupledlatex beads were  
SuSpendedtol％in PBScontainingl％bovineseruma］bumill（BSA）toblock  
unreactedbinding sitesonthelatex・TheEMA－2latexbeadswerestoredat40c  
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unti】use．  

SerumsamplesfromhorsesexperimentallyinfectedwitheitherB・equior  
B・Cabal［iandnegativeserumSampleswereobtainedfromtheEquineResearch  
Institute，TheJapan RacingAssociation，Tochigi▼Japan and Onderstepoort  
Ⅶterinarylnstitute，Onderstepoort，SouthAfrica・NinepositiveseratoB・equl・  
fivepositivesera（OB・Cabal］iandeightnegativeserawereusedasserumsamples  

in the latex agglutination test. 
Forlatexagglutinationprocedure，SerumOrplasmasampleswerediluted  

l＝4withPBScontainingl％BSA．Thedilutedserumsample（10yl）wasmixedon  
aglassslidewithanequalvolumeoftheEMA－2coupledlatexbeads・Theslide  
wasrotatedbyhandfor5rnin，andtheagglutinationwasdeteminedvisuallyon  
thewhitepaper・   

RESUIJSANI）DISCtISSION   
TotestspeCificityandsensitivltyOfthelatexagglutinationtest，WeaSSayed  
positiveseratoB・equlOrB・Cabal［iandnegadveserabythetestandcompared  
theresultswiththosedeterminedbyELISA（rIbnakaetal．1999）・Asaresult，the  
latex agglutination test exhibitslOO％speCificity（Ibblel）・A11nine positive  
samplesshowedaggLutination・WhilealleightnegativecontroIsamplesandallnve  
positiveserumsamplestoBYCabal［ishowednoagglutination・Thesedataagreed  
wellwiththeresultsofELISA．  
AlthoughseveralserologlCaltests havebeen developedfor detectionof  

antibodiesagainstBabesklinfections（TbnterandFriedhoff1986；Weilandand  
Reiter1988；El－Ghay5h et al．1996），the contamination by red blood cell  
cornponentsinantigenpreparationshaspreventedthedeveloprnentofaspecific  
andsensitivetest．Knowlesetal．（1992）developedacompetitiveinhibitionELISA  
forhorsebabesiosis with therecombinantEMArlexpressedby E・COli・Inthe  
presentsLudy，thelatexagglutinationtestwithEMA－20fB・equleXPreSSedby  
baculovirus showed a clear difference between negative and positive serum  
samplesfromexperimenta11yinfectedhorses・Theselatexbeadsdidnotshowany  
cross reaction with B．cabal［L－infected horse sera．These results suggestits  
potentialusefu1nessforamore sensitiveandspecificidentificationofB・equl  
infection Thus，thelatex agglutination test provides an excellent format for  
routine seroIoglCalscreen11－g becauseofitshigh specificity andlow costand  
tx：CauSeitis no（S両ect to falseAPOSitive results with samples exhibiting  
nonspeCificpolarstailllngOftenseenbylFAr・Ontheotherhand，thetestisnot  
panaceaforB．equlantibodytest】ng，beeauseitcannotdistinguishimmunoglobulin  
classeslikeIgGorIgMresponse・Nevertheless，thelatexagglutination testis  
suitableforaroutinetest．  
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rIbbIelTheresu】tsofthelatexagglLdnationtestcomparedwithELISAusingserum  
SamPJesfromhorsesexpenmenta11yinfectedwithB・equL・B・αZbalHandnegativehorse  
Sera．  

SampIeNo・SpeCificity Latexagglutinadona（】：4）b ELISA（OD415nm）（1：100）b  
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aNolatexagglutination：－，Latexagglutination：＋  

bTheratioofserumdilution．   
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