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TheilerEa sergenliis a tick－borne protozoan parasite of  
Cattle．HaemaphysalLs）ongicornis（IshiiandIshihara1951），H．  
COrnigera（Ishihara1971）and H．mageshimaensEs（Fujisakiet al．  
1988）are known as biologicalvectors for r．∫grgg〝Jよ．r（才占d乃〟∫  
trigeminus is acting as a vector for the mechanical transmission of 
T・SergenLiunderlimited conditions（Takahashi1983）．Recently，a  
relatively highrate of T．sergentiinfection was observedin animal  
houses with paddock，eSPeCially during winter season when  
VeCtOrS areinactive・Mechanicaltransrnission of T・Ser－gentlby the  
long－nOSed cattlelice，L．inognath〟S ViEuliespeciaIlyin winter  
SeaSOn has been reporled（Fujisakiet al．1993）．In the  
epidemi0loglCalstudy on T・SergeTuLinfection carried out during  
Winter seasonin1993，We Observed prenatalinfections with T．  
SergenEias wellasin－houseinfections after birth．  

One hundTed calvesincluding 22 Hereford，41Angus，30  
Japanese Black，4HoIstein and3calves of rnixed breed，Which had  
been rearedin Shintoku AnimalHusbandry ExperimenL Station，  
Hokkaido Prefecture wereinvestlgated， Blood samples were  
CO11ectedfrom the calvesIor2days after bjrth and severaldays  
before gTaZingin pasture． Thereafter，blood samples were  
examined montTlly from March toJuly and September，1993．Fifty  
five pregnant cows of which calves wereincludedin this  
investigation，Were also tested before calvinginJanuary1993．  
Giemsa－Stained blood smears were microscoplCally examined for  
T．sergefltiinfection． For polymera＄e Chain reaction（PCR）to  
detect T．sergenELinfection，DNA was exlracted by the metllOd  
described before（Tanaka et al・1993）in the same day for blood  
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Smear PreParations， PCR－amplification of paTaSite－SPeCific DNA  
WaS Carried out according to the method described by Tanaka et  
al．（1993）．PCR－amPlified products were examined by agarose gel  
electrophoresis to detecIsPeCifically amplifjed band of875 bp．  

Five out oflOO blood samples oflor2days old calves were  
microscopICa】1y positive for TheiLerja－1ike organisms．Veiland bar  
StruCtureS Which are characteristic morphologleS Of T．sergenti，  
Were Observedin erythrocytes（FiB．1A and B）．Parasiles wi血four  
masses completely separated from each other，aS mentioned by  
Kawamoto et a］（1990）were also observed（Fig．1C）・Parasitemia  
levelsin these 5 calves were between O，01and O．06％． DNA  

samples oflhe 5 Giemza，POSitive calves and 3 Giemza－negative  
OneS Were Prepared and tested for PCR．The results of PCR  
COmPletely agreed wiLh those obtained by Giemza－Staining（Fig▼2）・  

FigurelTheilerialparasitedetectedinGiemza－Stainedbloodsmear  
Ofacalfonedaya鮎rbi－1h・A＝Comma－Shapedform，B：Piroplasm  
associatedwithveilandvarstruCtureS，C：Fourbasophilicmasses・  

Fi糾re2・PCRaMpli丘cado爪0＝氷化血Ⅳ竹雄  
DNAfmgmentfromb100dsamplescol】ec（edfrorn  
lorヱdaysoldcalves・ThePCRproducISWere  
electropho†eSedinal％agarosegel．Lanel二  
mo）ecularweightmarkcr（4，870，20】6，1IO7，926，  
65g，489，and267bp）．Lane2：DNA rrom T．  
SeT￥entiShiTltOkustock．Lark：S3－7：Samples伽m  
CalrNQ．川2C，10るC，川7C，214C and506C．  
Specificbandsof＄75bpasindica蛤dbyanmow  
Wered仁政【dbye【hidiumbromideslai－1－ng・  

Blood samples were collected from the same 100 calves at 
SeVeraldays before grazingin pasture and tested．Thirteen  
Samples includinB 5 neDnatally positive ones were both  
microscopICally and PCR－pOSitive，andlO were only PCR－pOSitive．  
Their parasitemia rates of these calves were between O．02％ and  
2．78％（mean O．69％）．The changesin parasitemia and PCV from  
the birth to September，1993are shownin Tablel．Calves which  
had beeninfected before grazing（group A and Bin Tablel）  
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Showed simiIaT paTaSitemia patlerns to those of calves which were  
infected after grazing（Group C）．Four pregnant cows which calved  
infected offsprlng and 51whi、Ch calved uninfected oIleS Were  
examined for parasitemia and PCV before calving（Table2）．All  
the cows wereinfected with T・Sergentiwith parasitemia belween  
O・02％and O・70％・There were no slgnificant differences between  
parasitemialevels of the cows，regardless of the transmission of  
the paras血s to the calves．  
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The results of this studyindicated a possibility ofintra－  
uterine transmission of T．sergentifrominfected cows．Itis  

reported that plrOplasms of T．sergentican be deteeted  
microscopICally atleast 7 days after biologlCalor mechanical  
transmission 

． 

Giemsa－Staining9 days afterinfection（Tanaka et al．1992）．Even  
by using more sensitive djagnostic methodsincluding PCR（Tanaka  
etal・1993）and dot blot hybridization with DNA probe＄（Tanaka  

et al．1992），Para＄ites cou］d not be demonstrable before 7 days  
postinfection・The detectioJlOf p】rOplasms of T．sergenEiwithin a  
few days of birth in this study strongly suggests prenatal 
infections with l．ser叫iin calves． Prenatalinfection＄ Of  
piroplasmosis are knownin Babesia bovis（Trueman and  
Mclennan1987）and Babesia eqLLi（de Waal1992），but our report  
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is the first record of such an eventin T．sergenfi． Several  
unpublished observations suggested a possibility ofintra－uterine  
transmission of T．sergenti，aS mentioned byIshihara（1971），but  
no more detailed studiesllaVe been done since then．  

Fifteen calves which were PCR－negative at the examination  
Ofl－2 days after birth but became positive before grazlng Were  
COnSidered to beinfectedinqhouse，although we could not specify  
VeCtOrS Which transmitted parasite mechanically or biologlCa11y，  
Itis proved thatlow dose ofinfectioninduced by syrlnge PaSSage  
Ofinfected blood produces resislance agalnSt T・Sergentiinfection  
after graヱing（Ishihara1971），While exact mechanisms of tllis  
”vaccination”are stillunclear， Regardless of the manners of  
naturalinfections，Prenatal，in－house orin－PaSture，there was no  
differencein subsequent parasitemia after grazing，Whichindicate  
that parasitemia a1lowlevels before grazlng may nOt prOduce  
effectiveimmunlty agalnSt T．sergentL．It should be determined  
Whether the calvesinfectedin－house or prenatally allow  
additionalinfections of other field strains of parasitesin the  
PaSture，Or prOliferation of the parasites with which they had  
beeninfected．It must be noted that theinfection rate before  
grazlnglS COnSiderably high，Showing13％in this study・Effective  
methods to prevent prenatalandin－houseinfections of the  
parasite as well as disease transmission in the pasture should be 
established urgentlyin order to controlbovine p］rOPlasmosis  
CauSed by T．sergenti．   
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