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Abstract 

Recently， we reported the初 vi，的 grow吐1inhibitory effects of the imidazole derivatives， clotrimazole 

(CLT) and ketoconazole (KC)， and the herbicide， clodinafop-propargyl (CP)， against bovine and equine 

Babesia parasites. Additionally， in the bovine species， several combined applications of the CLT， KC， and CP 

were reported to significantly incr田 sethe inhibitory effects. In吐lIsstudy， similar combination t回 swere 

carried out in order to confrrm possible s戸時rgisticeffects in the equine species， Babesia caballi and Babesia 

equi. Combinations of CLTIKC， CLT/CP，組dCLTIKC/CP exerted a significantly enhanced growth 

inhibitory e節cacyin B. caballi，加∞n仕'astωB.equi， where no synergistic effects were observed in any of 

由ecombinations. Our results suggest that the combined usage of these drugs may have a high enough 

potential to be considered applicable in practice. 
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Iutroduction 

Equine babesiosis， also known as biliary fever， is a tick“bome disease of equidae caused by two 

Apicomplexan par乱sites，Babesia caballi and Bαbesia equi. These intraerythr∞ytic protozoa occur in many 

regions of the world (Friedhoff et al.， 1990) and are considered to be an important threat for livestock 

(Schein， 1988). Infec臼:danimals suffer from fever， anorexia， severe anemia， and apa也y(Holman et al.， 

1998)， leading to也errres甘icteduse in sports and in the meatlhorse ind田町.The mortality rate is as high剖

50% (Levine， 1985)， and the surviving horses are likely to remain subclinical 叩 riersfor life. Currentlぁ

horses awai由19importation into coun佐iesconsidered fr.帥 ofthe equine babesiosis (such as Japan) have to 

adhere to strict regulations， including serological tests (Holman et al.， 1998). 

Although many anti-babesial drugs have be田 developedand applied more or less successfully for 

several year百(Kuttleret al.， 1987; Singh et al.， 1980; Bruning， 1996)， many compounds have been shown to 

have sev悶 sideeffecぉorωproducedrug-resistant parasit凶 (Adams，1980; Granwell， 1990; Upcroft， 1994; 

Wijaya et al.， 2000). With regard to these facts， further development of potent and safe drugs is highly 

required. We recently demons回 ted吐leeffiω.cy of the imidazole derivatives and anti-白ngalagen匂，

clo仕imazole(CLT) and ketoconazole (KC)， a且d也eherbicide， clodinafop-propargyl (CP)， when applied 

singly (as mono-drug) to equine Babesia par田 it国 (Borket al.， 2003α:) and singly as well田 incombinations 

to bovine Babesia species (Bork et al.， 2003b) by using血e初 vitrocu1tivation system (Igarashi et al.， 1998; 

Nagai et al.， 2003; Bork et al.， 2003c， 2004). Since several studies reported也.eusefulness of combined合ug

applications with the benefit of higher sensitivity and fewer adverse effects侭rauseet al.， 2000; Wijaya et al.， 

2000)， we were encouraged tQ evaIuate the efficacy of drug combinations ag剖且st白ein vitro growth of B 
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