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ABSTRACT. Serum samples from horses in the States of Sao Paulo and Mato Grosso do Sul, Brazil were examined for diagnosis of equine
piroplasmosis by both the latex agglutination test (LAT) and enzyme-linked immunosorbent assay (ELISA) with recombinant antigens.
Of the 47 samples analyzed, 38 (81%) and 42 (90%) samples were positive for B. equi infection and B. caballi infection, respectively.
In addition, 35 (75%) samples were positive for both B. equi and B. caballi infections. These results indicate that equine piroplasmosis
is widespread and therefore a cause for serious concern in the States of Sao Paulo and Mato Grosso do Sul, Brazil.
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Equine piroplasmosisis caused by two tick-borne haemo-
protozoan parasites, Babesia equi (B. equi) and Babesia
caballi (B. caballi). The diseases are characterized clini-
caly by fever, anemia, and icterus, and are endemic in most
tropical and subtropical areas of theworld [1, 8]. Duetothe
almost worldwide distribution of the various tick vectors,
the introduction of carriers into non-endemic areas or coun-
tries must be prevented [8]. Prior to importation to non-
endemic areas or countries, horses must be shown to be neg-
ative for piroplasmosis through serological testing [1, 8, 10].
The complement fixation test (CFT) and the indirect fluo-
rescent antibody test (IFAT) are commonly used for detect-
ing B. equi infection. However, these serological tests are
generally restricted by antibody detection limits and cross
reactivity [1, 8]. Recently, we developed a latex agglutina-
tion test (LAT) and enzyme-linked immunosorbent assay
(EL1SA) with recombinant antigens to diagnose B. equi
infection and B. caballi infection, respectively, and demon-
strated that both methods are highly specific and sensitive
[3,4,11, 12]. Inthe present study, weinvestigated the prev-
alence of equine piroplasmosis in Brazil by the LAT and
ELISA.

LAT with recombinant equi merozoite antigen-1 (EMA-
1) expressed in insect cells by baculovirus for diagnosis of
B. equi infection in horses was performed as described pre-
viously [11, 12]. ELISA with recombinant P48 protein
expressed in Escherichia coli by pGEX vector for diagnosis
of B. caballi infection in horses was carried out as described
elsewhere [3, 4].

A total of 47 blood samples were taken from horses on
five farms in the States of Sap Paulo and Mato Grosso do
Sul, Brazil in December, 2000. In the both stetes, the pre-
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dominant climate is tropical, with temperatures ranging
between 17 and 35°C in summer and 10 and 25°C in winter.
Sub-zero temperatures are uncommon. As shown in Tables
1 and 2, 38 (81%) and 42 (90%) samples were positive for
B. equi infection and B. caballi infection by LAT and
ELISA, respectively. The ages of positive horses ranged
from 1to 10 years. Inaddition, 35 (75%) sampleswere pos-
itivefor both B. equi and B. caballi infections. On the other
hand, 15 (32%) samples were positive for Babesia parasites
by thin blood smear examination. All the 15 smear-positive
sampleswere positive for B. caballi infection by ELISA and
12 of them were positive for B. equi infection by LAT.

Previous studies have shown that the prevalence of
equine piroplasmosisin Brazil isserious[2, 5-7]. Kerber et
al. examined serum samplesfrom horsesin the States of Sao
Paulo and Mato Grosso do Sul, Brazil, and showed that the
seropositive rates for B. equi and B. caballi were 37% and
27%, respectively [5]. The prevalence of equine piroplas-
mosis recorded here is significantly higher than that of
reported by Kerber et al. [5]. Thismay be dueto differences
in the serological tests used, since previous study used CFT,
which is less sensitive than ELISA and LAT, and therefore
can give false negative results for equine piroplasmosis.

In the present study, the recombinant antigens, EMA-1
and P48, were expressed by the genes from B. equi USDA
strain and B. caballi USDA strain, both isolated in U.S.A.
Previous reports have shown that the natural tick vectors of
equine piroplasmosisin the U.S.A. are different from those
in Brazil, that is, New World Dermacentor species in the
U.S.A. [9], and suspected Boophilus microplus species in
Brazil [7]. This apparent difference in vector species, may
reflect differences in parasite character at the molecular
level. Although it has been reported that the differences
observed by IFAT using antigens from USDA strains and
Brazilian isolates were not significant [2], thereis a need to
compare the EMA-1 gene and P48 gene of the USDA strains
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Tablel. Detection of antibodiesto B. equi and B. caballi in horses from the States of Sao Paulo and Mato Grosso do Sul, Bra-

zil by serodiagnostic methods with recombinant antigens

Farm® HorseNo. Age”® B.equi® B.caballi¥ Smear®
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a) Farm A islocated in Sao Paulo State; farms B-E are located in Mato Grosso do Sul State.

b) U: unknown.

c) Antibodies to B. equi were detected by LAT with recombinant EMA-1 antigen expressed in insect cells (3, 4). LAT was
considered positive when agglutination was observed at dilutions of 1:4 and above.

d) Antibodies to B. caballi were detected by ELISA with recombinant P48 antigen expressed in E. coli (11, 12). ELISA was
considered positive when an optical density at 415 nm equal to or greater than 0.2 was observed at dilutions of 1:80 and above.

€) Smear examination was considered positive when Babesi a-like parasites were observed in Giemsa-stained thin blood films.

Table2. Prevalence of equine piroplasmosis in the States of Sao
Paulo and Mato Grosso do Sul, Brazil

B. equi+ B. equi— Tota
B.caballi+ 35 (75%) 7 (15%) 42 (90%)
B. caballi— 3 (6%) 2 (4%) 5 (10%)
Total 38 (81%) 9 (19%) 47 (100)

and Brazilian isolates.

ACKNOWLEDGEMENT. This study was supported by
Grants-in-Aid for Scientific Research from the Ministry of
Education, Culture, Sports, Science and Technology of

Japan.
REFERENCES

1. Bruning, A. 1996. Br. Vet. J. 152: 139-151.

2. Heuchert, C. M., de Giulli, V. J., de Athaide, D. F., Rose, R.
and Friedhoff, K. T. 1999. Vet. Parasitol. 85: 1-11.

3. lkada, H., Osorio, C. R., Xuan, X., Igarashi, |., Kanemaru, T.,

10.

11.

12.

Nagasawa, H., Fujisaki, K., Suzuki, N. and Mikami, T. 2000.
Int. J. Parasitol. 30: 633-635.

Ikadai, H., Xuan, X., Igarashi, |., Tanaka, S., Kanemaru, T.,
Nagasawa, H., Fujisaki, K., Toyoda, Y., Suzuki, N. and
Mikami, T. 1999. J. Clin. Microbiol. 37: 3475-3480.

Kerber, C. E., Ferreira, F. and Pereira, M. C. 1999. Onderste-
poort J. Vet. Res. 66: 123-127.

Pfeifer, B. I., Rose, R., Peymann, B. and Friedhoff, K. T. 1995.
Vet. Parasitol. 58: 1-8.

Ribeiro, M. F., Costa, J. O. and Guimaraes, A. M. 1999. Vet.
Res. Commun. 23: 385-390.

Schein, E. 1988. Equine babesiosis. p. 197-208. In: Babesiosis
of Domestic Animals and Man. Ristic, M., ed. CRC Press, Inc.,
Boca Raton, Fla.

Stiller, D. and Coan, M. E. 1995. Vet. Parasitol. 57: 97-108.
Tenter, A. M. and Friedhoff, K. T. 1986. Vet. Parasitol. 20:
49-61.

Xuan, X., lgarashi, |., Tanaka, T., Fukumoto, S., Nagasawa,
H., Fujisaki, K. and Mikami, T. 2001. Clin. Diagn. Lab. Immu-
nol. 8: 645-646.

Xuan, X., Larsen, A., lkadai, H., Tanaka, T., lgarashi, I.,
Nagasawa, H., Fujisaki, K., Toyoda, Y., Suzuki, N, and
Mikami, T. 2001. J. Clin. Microbiol. 39: 705-709.



