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ABSTRACT  
Atpresentnoclinicalsurveysconcern1ngequlnebabesiosisinJapanhave  

beenreported・Atotalof494horseserumsampIes（439domestichorsesand55  
imported）werecoIIectedfromKyushuandHokkaido，Japan・IndirectfIuorescent  
antibodytest（TFAT）oftheserumsamplesdidnotshowanypositivemictionsin  
l＝80serumdilution．However．30fthe19traceor false－pOSitive（±）caseswere  
observedtobepseudo－POSitives（士～＋）・Thesehadaweakandsharpfluorescence  
aroundtheparasiteofB・equland／orB・Caballi・Basedfromtheresultsofthis  
study，furtherinvestlgationsshouldbeundertaken untiltheaccuratediagnostic  
methodininvitroculturesystemcanbeestablishedinJapan・   

INTRODtrCTION  

Babesia equland Babesia cabaLliare horseintraerythrocytlC PrOtOZOan  
parasitestransmittedbyticksalmostworldwide（TenterandFreidhoff1986）・Up  
tonow，therehavebeennoclinicalreportsconcernlngequ＝一ebabesiosisinJapanl  
andJapanisstillconsideredfreefromthedisease・However・thepossiblevectors  
ofhorseplrOplasma，DermacentorreticulatusandRhip［cepha［ussanguEneuSeXist  
inJapan．Complementfixation test（CFr）isusedasastandard（estforhorse  
plrOPlasmosisinJapanfordiseasecontrolandsafeimportationofhorsesfrom  
foreigncountries・Inthisstl－dy，indirectfluorescentantibodytest（IFAT）wasused  
inthepreliminarysurveyofhorsebabesiosisinJapan・  
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MATERIALSANDMETHODS  

静粛狛軒鮎転血印南伽朗賊那加感而  

SlidesmearsofB・equiandB．cabalLiforTFATandstandardpositiveand  

negativeseraweretransportedat－200cfromOnderstepoortVbterinaryInstitute，  

SouthAfrica・TheantlgenSpOtSOntheslideswereencircJedwithapappenand  

fixedin coId aeetone・Slides were wrappedin tissue papers coveredwith  

aluminumfoiJ，andstoredaト20Ocuntiluse，   

†川仙、一明心、＝ふバ．・．／  

SerumsamplescollectedfromKyushuandHokkaidowerekindlysupplied  

byYariousveterinarypractitionersin1992L1993．Thetotalof494wasfrom439  

domestic horses bredinJapanand from55horsesimported from forelgn  

COuntries・Tensamp】esofequlnebabesiaCFTpositiveserawerekindlyprovided  

by DL N・Komatsu，Yokohama AnimalQuarantine Service，the Ministry of  

AgricultureandFishery．Theywerekeptat－20Ocuntiluse．   

J丹Ir如血伽e  
EightyfoldserumdilutionsinPBSwerepreparedforeachsample．Every  

testincludedB・equiandB．caballistandardpositiveandnegativeseraprovided  
byOnderstepoortVeterinaryInstituteaswellasPBScontrol．Ten microlitersof  

eachserumdilutionwasthenplacedontheantlgenSpOtSandslideswereincubated  

inahumidchamberat370cfor30min．The slideswerethen rinsedinfreshPBS  

and washed once forlO minin PBS fbllowed by a further washing with  
deionized－dist川edwaterfor5min．GoatantiAhorseIgG FITCconjugate（Bethyl  

Lよb．，1nc．．USA）wasdilutedl：80inO．01％Evansblue－PBStoreducenonspecific  

nuorescenceand10mlofdiluted co町ugate WaS pipettedonto each spot．The  

slideswereincubated，rinsed andwashedasdescribedabove．Afterthelastwash  

Slideswere sljghtly airdried befbrebeingoverlaidwith glycerin－PBS（1：1）and  

COVeredwith a24x60mm cover slip．The slides were examined under a  

什uorescence microscope usinga40xobjectivelens（Microphot EPIrFL，Nikon  
Co・，Japan）・Fluorescencewasinterpretedaspositive（＋＋），PSeudo－pOSitive（＋γ土），  
trace（false－POSitive）（±），Ornegative（－）．   

RESULTS  

伽血血厄血m再甲血Ⅷ潤わⅧ鋸  

Wthaserumdilutionofl：80，494samplesweretestedbyImTeitheruslng  

B・equior B・Caballispotted blood smears，tOgetherwiththe positiveand the  

ne苫ativestandardsera．AsshowrLinTbblel，190utOf494serumsamplesshowed  

trace（false－POSjtive）（±）resultsforB・equi・Threeofthe19casesgaveastrong  
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andsharptrace，thatis，aWeakandclearfluorescencearoundtheparasites・These  

weremarkedaspseudo－POSitives（＋～±），inbothB・equiandB・Caba／li・Theother  

475samPleswereal1negative・OfthethreelFArpseudo－pOSitiveseraofB・equL  

andB．caba［1L，tWOCaSeSWerePOSitiveinl：5diJutionforB・CaballiintheCFTas  

testedby上）r．T．Kamio，NTAH，Tsukuba（personalcommunication）・   

lbbJel．1FAtestofequiTleSeraagainstβubesiaeqLLi（Onderste叩）rtStrain）antigen・  

Serum  Negative  Trace Pseudo－POSitive Positive  lbtal  

（－）  
（土）   （±～－）  （＋－十十）  tested  

1・Onderste押）＝  
PositiveserulII   

NegatiYeSerum  
No．ofcontroIsamples  

2．Japan  

A．Hokkaido  

A st〔）Ckhm  327  7  

B stockねm  l（氾  1  

B．Kyushu  

C stock勲mm  4g  8  

No■Ofsamples  475  1f｝  

1  0  335  

0  0  101   

2  0  5R  

3  0  494  

Note：Allsamplesatserumdilutionofl＝80・   

Co〝pαr血〃げJ毎Cf’rタロ∫血e∬r〟WJJ力J用r  

Ten equ川e babesia CFT positive sera wherein the NationalAnimal  
Quarantine Service，Yokohama，Were abJe to detect babesia parasitesinside  
erythrocytesinbloodsmears，WereteStedbyIFAr・AsshowninTable2・in7／10  
cases（70％）identicalresultswereobtainedwithlFAr．TestsampJes5，6and7in  
B・equEWerelowerthanl：5tol‥5bytheCFT・TnthelFAr，theyhadatiterof  
l：80tol：320．SampleNo．7whichhadatiterlowerthanl：5inCFTwaspositive  
inlFÅrshowLngatiterofl＝80・   

CJ℃∫∫ⅣdrJわ乃∫占ビルピg〃β．甲山甜止臥α血助  

tnthelFNasshowniJITabJe3，B．equlantlgenreaCtedtol＝3200fanti－B・  
equiserum，andtol：400fanti－B・Caba［liserumaSthepositivetitre，reSPeCtively・  

Babesiacabu］liantlgenreaCtedalsotol＝3200fanti－BLCaballiserumandtol＝20  

0fanti－B．equiserum（trace（±）inl＝40）asthepositivetitre，reSPeCtively・   
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rrhble2・VaIidationof（heCFTforBabesiaequland／orBabesiacabalZigvenbytheYokohama  
AnimalQuaramtineSe－Vice，aSCOmpa托dwithI拭ー．  

CaseNo・  Serafromhorsesinfectedwithβ・eq〟fand／orβ・“正昭〃ド  

CFT  IEギr  

β・叩以i  凡c血JJJ  β．g曾山  β．由毎朝  

No・OfE入am・1 2（S掴）1 2（S＊堵）1 2（S粕）1 ヱ（S＊＊）  
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＊N｛）S・1－10horsesexaminedcorlt及inedintracrythrocyt■CParaSitesi11eaChblcKXIsmearslide．   
Resu］ts ofthe CFr forB・eqularldB・CabaZLiwere tested by Dr N．Komatgu atthe   
YokohamaAnimaLQuararLtineService．  
A11seratestedbythelFNrweredilutedmorethanl：80asastandardpositiveresuLt．  
S＊＊meansthescoremark．serumpositive（＋），traCeOrfa】sepositive（±），Ornegative（A）result．   

TabIe3－CrossreactiorlSbetweenB・equlandB・Cabal［iinequlnePlrOPlasTTla・  

Antigens orβ〟あど∫J〟ピヴ〟iand仇油“・砧＝㍑め仏ほけ  

β．gq〝～  β．用玩必  

Serum dilutions l：20 l：4O l：80l：1601：32O l：10 1：2O l：40 1：801：320  

Åntトβ．gヴ〃l派rtlm粕 十  ＋  ＋   ＋  十  十   ＋   ±   
（SA．H－460－9）  

Allti－β．（血路serum＊幾 ＋   ＋  

（SA．H一中侵－ウ）  

＊StraiTISOfB・eqLJiandB・CabalLiwerefromOnderstepoortVeterinaJTlnstitute，SouthAfhca・   
＊＊Standardser”Sedinthistestwerefromexpetlment且】lyinfectedhorselS，Onderstcpoort  
V醜rin且けInslilule，Sou也Afnca（SA）．   

DISCUSSION  
Currently，regulatorycontrolofequlmebabesiosisintheUnitedStatesand  

Othercountries（Bl－aヱil，Canada，Japan，andAustralia），reliesonseroIogicaltesting  
（Holman et al．1993）．Although CFTis the ofncialtest used by the U．S．  

，紺   
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Department ofAgriculture，it has been shown to yieldboth false－pOSitive and  
false－negativeresultsforB．caballi（Enigk1950；Tenter＆Friedhoff1986）・At  

present、ELTSAhasthehighestsensitivItyforBabesiainfections・Westernblotand  

IFArprovidecomparableresults，WhileCFTmayberegardedasobsoletedueto  
it－slow sensitiv．tywhichd（℃S nOtmeetthe requlrementSforexporttestlngOr  
epidemiologicalstudies（BoeseandPeymann1994）・Forthefinalconfirmationof  
Babesiainfectioninhorses，theparasitesshouldlxidentinedfromthehorse・and  
consequently，theability toexpandtheparasitepopulation todetectablelevels  
throughinvitrocu］turlng，repreSentSanna］djagnosticprocedurethatmightbe  
usedtoconnrmcurrentmethods（Holbrooke（al．1968）．IFATislaboriousand  
providesasomewhatsuqectivemethod・Since，Babesiacanbeobserved directly  
oneveryslide，aSurVeyOnthellOrSeSinsomereglOnSOfJapanwascarriedoutto  
determine whetherthey are completelyfree frominfection throughtheIFAT  
Babesiatests．Threeoutofthe494horseserawerenotcompletelynegativefrom  
the（estatl：80serumdilutions，Showingaweakandclearfluorescencearoundthe  
parasites・Twoofthethreecaseswerepositiveatl：5serumdilutionbyCFTas  
examined by DL T．Kamio，NationalInstitute of AnimalHealth（personal  
communication），TheserumsampleswerecoIlectedatrandomfrom2different  
reglOnSinJapan・Unfortunately，WeCOuldnotdo aretestofthesethreecases・  
Thus，itissuggestedthatfurtherstudiesonequlnebat光SiosisinJapanshouldbe  
undertaken untilsuchtimethattheaccuratediagnostjcmethodsandthein vitro  
culturesystemfortheimprovedtestscanbeestablished・   
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