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Abstract: The aim of this study was to determine the prevalance of Babesia equi and Babesia caballi by
serologic (IFAT and CFT) and microscopic exammation in the Mediterranean Sea and the Black Sea regions.
For this purpose, sera and microscopic slides were prepared and examined from 168 horses randomly chosen
from 8 different cities in these regions in year of 2003. Microscopic slides stained with Giemsa were examined
for Babesia species, and the agents were not detected. In the serological tests performed, seropositivity was
found by IFAT 1n the Mediterranean Sea region to be between 12.72% and 44.44% for B. equi, and between 0%
and 30% for B. caballi, while CFT revealed a prevalence between 5% and 12.72% for B. equi,between 0% and
1.81% for B. caballi. In the Black Sea region, on the other hand, seropositivity was found by TFAT between
0% and 20.68% for B. equi, and between 0% and 12.5% for B. caballi, and by CFT to be between 0% and
12.06% for B. equi, and none for B. caballi. The differences between the results of the tests were evaluated
statistically, and IFAT was more sensitive and specific as compared to CFT and microscopic examination.
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INTRODUCTION

Babesiosis is a protozoan disease caused by Babesia
species in vertebrated animals. The disease is caused by
Babesia equi and Babesia caballi in horses.

Unlike the other Babesia species, schizogony
development stage in lymphoblastoid cells was reported
to be as in Theileria species in development of Babesia
equi®.It was reported that Babesia equi is much more
pathogenic than B. caballi, as B. equi damaged the blood
pattern more severely, and it took longer for this pattern
to turn normal than it did for B. caballi” .

The aim of this study was to examine prevalence of
Babesia species 1n the horses in the Mediterranean Sea
and The Black Sea regions of Turkey.

MATERIALS AND METHODS

The material of this study consisted of 168 horse sera
and microscopic slides supplied from The Mediterranean
Sea and The Black Sea regions within the year of 2003.
Peripheric blood microscopic slides were prepared from
tail tips from randomly chosen horses, and the blood
samples were collected from the jugular veins into
vacuumed tubes. The smear slides were stained with
Giemsa. The sera were i1solated in the laboratory, and
stored at -20°C until use. Antigens (12-well TFA substrate

slide) Lot BK-12- 030320, used in the Indirect Fluorescent
Antibody Test (IFAT), were acquired from Fuller
Laboratories Fullerton, CA TJSA. Anti-horse TgG (whole-
molecule) FITC conjugate, no. F3762, by Sigma was used
as comjugate, with a 1:32 dilution. The Complement
Fixation Test (CFT) was performed according to the
UUSDA National Veterinary Services Laboratories Testing
Protocol™, and as described by Alton et al .

Statistical significance of the differences between the
results of the tests was examined by X’ (chi square) test,
and their accordance by Kappa test.

RESULTS

Blood smear slides from 168 horses in 8 different
cities in The Mediterranean Sea and The Black Sea
regions were exammed microscopically for Babesia spp.
parasites, and sera samples were examined by IFAT and
CFT, for antibodies against B. equi and B. caballi.

As can be seen in Table, in this study, prevalence of
antibodies specific to B. equi was detected to be 23.52%,
and that for B. caballi detected to be 15.29% by IFAT,
and CFT revealed prevalence of antibodies specific to B.
egtii to be 11.76%, and that for B. caballitobe 1.17% in
the Mediterranean Sea region. The prevalence for B. equi
specific antibodies was 15.66%, whule that for B. caballi
was 9.63% by TFAT, and rate of antibodies against B. equi
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Table 1: The distribution of seropositiveness by ITFAT and CFT to the cities

IFAT CFT
B. equi B. caballi B. equi B. caballi
Region Clity Sera Number % Number % Number % Number %
Mediterranean Sea
Antalya 55 7 12.72 5 9.09 7 12.72 1 1.81
Adana 20 8 40 6 30 1 5 -
Mersin 9 4 44.44 2 2222 1 11.11
K.Marap 1 1 100 - - 1 100 - -
Total 85 20 23.52 13 15.29 10 11.76 1 1.17
Black Sea
Tokat 58 12 20.68 7 12.06 7 12.06
Kastamomu 11 - - - - - -
Bolu & 1 16.66 - -
Diizce 8 - - 1 12.5 - -
Total 83 13 15.66 8 9.63 7 843
Table 2: The distribution of IFAT and CFT seropositiveness according to specific compared to CFT.
the regions
IFAT-CFT IFAT-CFT
____________________________ DISCUSSION
B. equi B .caballi
o T T Tt was reported that the best and the most reliable
Regions Number % Number % . . L
Mediterranean Sea 3 176 1 030 method for the diagnosis of babesiosis in horses was
Black Sea 7 415 - - microscopic examination, although it 1s difficult to detect,
Total 15 8.92 1 0.59 but that the chance of detect the cause in subclinical

was found to be 8.43% and that for B. caballi was found
to be 0% by CFT 1in the Black Sea region.

As evident in Table 2, fifteen of the 168 (8.92%)
horses examined by both tests were positive for B. equi,
and 1 (0.59%) of them for B. caballi. Seropositivity for B.
equiwas higher both in the Mediterranean Sea region and
The Black Sea by both IFAT and CFT. Again examination
by either tests revealed no seropositivity for B. caballi in
the Black Sea region .

As can be seen in Table 3, comparison of TFAT
results by CFT results revealed that, while 18 sera were
positive for B. equi by IFAT appeared to be negative by
CFT, 2 samples found positive for B. equi by CFT gave
negative results by IFAT: Again, while no positivity for
B. caballi was evident in 20 samples found positive for B.
caballi by IFAT, the 1 sera found positive for B. caballi
by CFT also proved positive by TFAT. Examination of
IFAT and CFT results in terms of B. equi revealed that
while 15 of the 168 horses were found positive by both
tests, 133 horses were detected to be seronegative by
IFAT and CFT. Similarly, 147 of the 168 horses were
detected to be seronegative by both tests.

As evident n Table 4, mixed positivity by IFAT was
detected mn 10 sera, while 1
positiveness by CFT in the Mediterranean Sea. The

sera revealed mixed

difference in the results of the two tests were statistically
evaluated, and IFAT was found to be more sensitive and
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infections by that way!l. In this study, no parasites were
detected in microscopic examinations. This finding is in
accordance with the earlier results?,

In this study, prevalence of antibodies specific to B.
equi was detected to be 23.52%, and that for B. caballi
detected to be 15.29% by IFAT, and CFT revealed the
prevalence of antibodies specific to B. equi to be 11.76%,
and that for B. caballi to be 1.17% m the Mediterranean
Sea region. The prevalence for B. equi specific antibodies
was 15.66%, while that for B. caballi was 9.63% by IFAT,
and rate of antibodies agamst B. equi was 8. 43% and that
for B. caballi was 0% by CFT in the Black Sea region.

Differences between regions were statistically
significant (p<<0.0001). The prevalence of seropositivity
for B. equi mn the Mediterranean Sea region varied
between 12.72% and 44.44%, and that for B. cabalii to
varied between 0% and 30% by TFAT, while it varied
between 5% and 12.72% for B. equi by CFT, and for B.
caballi varied between 0% and 1.81%. In the Black Sea
region, on the other hand, IFAT revealed the prevalence
of seropositivity for B. equi to vary between 0% and
20.68%, and that for B. caballi between 0% and 12.5%;
while CFT revealed a prevalence of seropositivity for B.
equi varied between 0% and 12.06%, with no B. caballi
detected.

Statistical difference observed in B. egui was found
significant by both IFAT (p<0.0001) and CFT (p<0.001).
Statistical difference in B. caballi was also significant (P
=0.17). In the Mediterranean Sea region, no significant
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Table 3: The comparison of TFAT and CFT results

IFAT B. equi (+)

IFAT B. equi (-)

IFAT B. caballi(+) IFAT B. caballi(-)

CFT B.equi () 15 2

CFT B.equi (-) 18 133

CFT B.caballi(+) 1 -
CFT B.caballi (-) 20 147

Table4: The geographic distribution of mixed positiviess by IFAT and

CFT
Mediterranean Sea Black Sea Total
Mixed positivies by IFAT 7 3 10
Mixed positivies by CFT 1 0 1

difference was present mn total between IFAT and CFT in
B. equi (p>0.225), while a significant difference was
evident for B. caballi (p<0.009). In the Black Sea region, no
significant difference was present in total between TFAT
and CFT for B. equi (p»0.744), while a significant
difference was evident for B. caballi (p<0.0001).

Fifteen of the 168 (8.92%) horses examined by both
tests were positive for B. egtd, and 1 (0.59%) of them for
B. caballi Seropositivity for B. equi was higher both n
the Mediterranean Sea region and The Black Sea by both
TFAT and CFT. Again, examination by either tests
revealed no seropositivity for B. caballi in the Black Sea
reglomn .

Comparison of IFAT results by CFT results revealed
that, while 18 sera were found positive for B. equi by
TFAT appeared to be negative by CFT, 2 samples were
found positive for B. equi by CFT gave negative results
by IFAT. Again, while no positivity for B. caballi was
evident in 20 samples found positive for B. caballi by
TFAT, the 1 sera was positive for B. caballi by CFT also
proved positive by IFAT. Examination of IFAT and CFT
results m terms of B. equi revealed that while 15 of the 168
horses were found positive by both tests, 133 horses were
detected to be seronegative by IFAT and CFT. Similarly,
147 of the 168 horses were detected to be seronegative by
both tests.

Mixed positivity by TFAT was detected in 10 sera,
while 1 sera revealed mixed positiveness by CFT in the
Mediterranean Sea. The difference in the results of the
two tests were statistically evaluated, and IFAT was
found to be more sensitive and specific compared to CFT.

Tt is known that the use of serological tests are
commonly used, especially for the detection of carrier
horses, besides blood microscopic slides for diagnosis of
piroplasmosis in single clawed animals®''. B. equi
infections are reported to be more common in the world,
as compared to B. caballi infections!. Tenter and
Friedhoff'¥, and Weiland™ have used IFAT and CFT in
diagnosis of Babesia infections in horses. Although they
have detected seronegativity by CFT on from 2-3 months
following experimental mfections, they have reported that
these horses were still positive when they were studied
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by IFAT. Furthermore, they have observed that B. equi
antibodies remained in high titer by IFAT and CFT,
compared to B. caballi antibodies.

Among 3765 horses in Europe, 105 were seropositive
for B. equi, 8 horses for B. caballi, and 10 horses for both
species. All the sera were also tested by IFAT, where all
that were CFT positive were also observed to be positive
by TFAT; and besides , 26 of the sera that were suspected
in CFT applications were seropositive for B. equi and B.
cabalit'®. In the study with 23 horses which appeared
healthy in Argentina, all were detected to carry specific
antibodies for B. equi, and 18 of them were seropositive
for B. equi by CFT™. In Israel, 361 sera samples collected
from 361 horses were examined by IFAT, and one third of
the horses were seropositive for B. equi'”.

In this study, the prevalence of B. egui antibodies in
the Mediterranean Sea and Black Sea regions was higher
than that for B. caballi by both serological methods
(IFAT and CFT).

Cwur results are in parallel with earlier studies™ "1,
Some investigators™®**] have reported that, starting from
2-3 months following the acute infection, particularly the
antibodies against B. caballi became undetectable by
CFT, but that these horses remained positive by TFAT for
a long period.

In our study, IFAT was considered to be more
sensitive and specific as compared to CFT, and this result

was 11 accordance with results of earlier studies!®**!?,
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