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Summary
The role of the ixodid ttck Hlalomma lusitanicum I(och 1844 as a vector of Mediterranean or tropical

theileriosis (caused by the protozoanparasite Theileria annwlata Dschunkowsky et Luhs 1904) in southern

Spain was studied. Fltalomma lusitanicum was the most common tick, and the only species of the genus

H1alomma L., found on T. annulata-infected cattle from the theileriosis enzootic aiea -studied (province of

Chdiz, southern Spain). Likewise, we found that all sera of the catde previously considered as suspected

of theileriosis by clinical signs, tested for T. annulata antibodies, were ,positive and all blood samples of

these suspected cattle examined had infected erythrocytes. Partially fed H. lusitanicum adults were collected

in the field on T. annulata-infected cattle in this enzootic ^rea and fed on an uninfected calf in an

experimental farm free of theileriosis and ticks. At approximately 3 weeks post-tick feeding on the calf,

this became positive for 7l annu/a/a antibodies and T. annu/ata merozoites were found in erythrocytes from

blood smears. These results show the ability of H. lasitanicam to traflsmit the protozoan parasite T. annu/ata

to susceptible cattle and indicate that H. lusitanicum is probably an important vector of T. annwlata in the

enzootic area surveyed.

Introduction

Mediterran ezn or tropical theileriosis is a tick-borne disease caused by the protozoan

parasite Theileria annulataDschunkowsky et Luhs 1904 which is transmitted to cattle by species of

the genus Hlalommal. (Invtx, 1,987).This disease affects catde and other livestock throughout a

wide area of noth Afnca, the Middle East, southern Europe, south of the fotmer USSR, India

and China (PunNerr, 1978). In most of the affected countries, ticks of the genus Hlalomma

have been identified as vectors (IRvIN, 1,987). Several species of Hlalomma have been reported

in cattle ftom southern Spain, such as H. lusitanicam Koch 1,844 and H. narginatun Koch 1'844

(Gnncia-FERNANDEZ andHuEr-t, 1984). Recently, T. annulata has been isolated in this tegion

fl/rsnnns etal.,1.997a) and a tissue culture vaccine against Mediterranean theileriosis has been

developed and successfully tested in a field tdal (VrseRAS et al., 1.997b,1998). However, no

studies have been teported to document the actual vectof of the disease.

The aim of this study was to show whether H. lasitanicum cafl ^ct as a vector of T. annulata

in the surveyed enzootic are rn southern Spain.

Materials and Methods

A study was carried out on 31 cases of suspected clinical Mediterranean theileriosis cattle throughout

the last 2yeatsinanarea of southern Spain (province of Chdiz,36"00'N to 37o00'N and 5"15'W to
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6"25'W, approximately) in which the disease is enzootic (Gancia-FnRr-ANDEZ etaI.,1987; VISEtu\s,
1994), in order to identify the presence of the protozoan and the most common species of ticks in those
cases. For this purpose, peripheral blood samples of the cattle were withdrawn from the jugular vein, and
ticks were randomly collected on the cattle.

When possible, both clinical and laboratory diagnoses of the disease were carried out. For the former,
the typical signs of Mediterranean theileriosis - enlargement of the lymph nodes (palpation), fever (rectal
temperature), jaundice, anaemia (packed cell volume) - were considered; for the latter, samples of peripheral
blood to prepare thin smears and sera were collected when clinical signs were observed. Blood smears
were stained with 10 %o Giemsa in phosphate-buffered saline pH 7 .2 rn order to identify the intraerythrocytic
parasites. Specific antibodies against T. annu/ata in serum were determined using the immunofluorescent
assay technique (IFAI @unntocn and KtlteBR,1972; Gancia-FnRNANDEZ eta1.,1996). The antigen
was the schizonts of T. annalata from a culture of infected lymphoblastoid cells (Vrsenas eta1.,1997a).In
two fatal cases, pzJt mortem samples of blood, lymph nodes, liver, kidney, and spleen were taken, when
considered necessary. The diagnosis of clinical cases of Mediterranean theileriosis was confirmed when
the parasites were seen in the Giemsa-stained blood and tissue smears examined under the light microscope.

A healthy 3-month-old Ftiesian calf, Bos taurasL.,was purchased from a theileriosis-freefarminan
area where the disease is not enzootic. No parasites in blood smears nor any antibodies against T. annw/ata
by IFAT were detected. The calf was splenectomized approximately 1 month before the start of the
experimental transmission and then was housed in a tick-proof stall at an experim ental farm in a theileriosis-
free area. One day before the ticks were released on the calf , it was tested and was, once again, found to
be T. annulata-free by Giemsa-stained blood smears and by IFAT.

For the experimental transmission, 80 (72 males and eight females) adult H. lusitanicwm ticks were
used (Fig. 1a, b). These ticks were collected in the field on a cow of breed 'Retinta' with a 0.1 Yo T. annulata
pansitaemia. This animal was in an ate in which Mediterranean theileriosis is enzootic [SanJos6 del Valle
(36"37' N 5o51' \Q, province of Chdiz, southern Spain] (Gnncin-FERNANDEz etal., 1987). After
collecting, the ticks were cleaned with nistatin antifungal agent (X4ycostatin@ suspension to 1.0o/o v/v) to
avoid saptophyte fungi on the tick body surface. Subsequently, they were placed in plastic tubes with
cotton and gauze stoppers. The tube s were then kept in the dark, at2B"C,7 5 o/o rcIative humidity, according
to Hup,rr (1979,1984) and Fu.;tsarr etal. (1988). The ixodid ticks were maintained under these conditions
for 24h and then put into linen bags for attaching and feeding on the calfs ears according to BATLEY
11 960).

During the infectiori process, rectal temperature and adenopathies were monitored every 2 days.
\il4een the lymph nodes became enlarged, lymph node biopsy smears were prepared (PrlaNo eta1., 1989)
in order to detect T. annu/ataschizonts. Packed cell volume was checked and Giemsa-stained smears were
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Fig.1. Male (a) and female @) H1alonna lusitanicum, dorsal view ( x 12),
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Fig.2. Tlteikria annulata infection in the blood of the experimentally infected calf (Giemsa

stain x 1400). Note erythrocytes with one (a) ot two ft) piroplasms.

Fig.3. Positive immunofluorescent assay technique (IFAT) using schizonts of Tbeileia annulata from

established cultures as antigen ( x 540).

acts as a vector of the disease in this enzootic area in southern Spain and, possibly, in other

enzootic zreas for Mediterranean theileriosis where this ixodid tick occurs.
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