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Abstract

The aim of the current study was to determine the prevalence of Theileria equi and Babesia caballi infections in horses in the Central and
Southwest, Iran. Blood samples were collected from 53 and 37 horses settled in Isfahan and Shahrekord, respectively and a PCR method
was used to detect the parasites in blood samples. The results showed that Theileria equi detected in 6 horses in Isfahan and in 4 horses
in Shahrekord. Based on the findings, the prevalence of equine theileriosis was much higher than babesiosis and it occurred in both
Isfahan and Shahrekord regions of the country. To the authors’ knowledge, this is the first report of the molecular survey of Theileria equi
and Babesia caballi infections in horses in Iran. This survey could provide further information on different parasitic infections in horses
and its epidemiology.
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iran’daki Atlarda Theileria equi ve Babesia caballi Enfeksiyonlarinin PCR
Yéntemi ile Molekiiler Tayini

Ozet

Bu calisma, iran'in Orta ve Giineybatisindaki atlarda Theileria equi ve Babesia caballi enfeksiyonlarinin sikhigini belirlemek amaciyla yapildi.
isfahan ve Shahrekord'ta yasayan atlardan sirasiyla 53 ve 37 adet kan numunesi toplandi ve kan &rneklerinde parazitleri tespit etmek icin
bir PCR yéntemi kullanildi. Sonuglar, isfahan’ki 6 at ile Shahrekord'taki 4 atta Theileria equi tespit edildigini gdsterdi. Bulgulara gére, at
Theileriosis'in prevalansi babeziyoz'a gére cok daha yiiksekti ve tilkenin hem isfahan hem de Shahrekord bélgelerinde olustu. Yazarlarin
bildigi kadariyla, bu calisma Theileria equi ve Babesia caballi enfeksiyonlarin iran'daki atlarda molekiiler olarak arastirildigi ilk bildirimdir. Bu
calisma, atlardaki farkli parazit enfeksiyonlari ve epidemiyolojisi hakkinda ayrintili bilgi saglayabilir.

Anabhtar sézciikler: Atlar, Babesia, PCR, Theileria equi, iran

INTRODUCTION

The Theileria species infect a wide range of both domestic
and wild animals and are transmitted by ixodid ticks of
the genera Amblyomma, Haemaphysalis, Hyalomma and
Rhipicephalus. Most of these ticks are renowned for the large

is distinguished by infection of leukocytes by sporozoites,
maturation of schizonts into merozoites and subsequent
infection of red blood cells to form piroplasms 2.

Theileria equi is a protozoan of the phylum Apicomplexa
that is biologically transmitted by ixodid ticks. It causes

economic losses they cause to the agricultural industry
due to disease outbreaks, mortalities, damage to hide and
poor production in domestic animals ™. The genus Theileria

disease in equids characterized by fever, anemia, icterus,
hepatosplenomegaly, intravascular hemolysis, hemo-
globinuria and in some cases death can occur Bl The
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disease has a worldwide distribution and is endemic in
most tropical and subtropical areas as well as in some
temperate zones of the world B*. It has caused important
economic losses in the horse industry, being a serious
threat to the horse raising industry and international
movement of horses 7.

Theileria equi and Babesia caballi is tick-borne haemo-
parasites that may cause babesiosis of Equidae. Equine
piroplasmosis is an economically important tick-borne
protozoan disease of horses that has been reported
worldwide Bl In southern Europe T. equi is enzootic and
infections may occur asymptomatically and more frequently
than those due to B. caballi 4. Babesia parasites destroy
host erythrocytes and induce fever, anemia, and icterus in
infected horses 1%,

Theileria equi is a tick-borne heamoprotozoan parasite,
which causes equine babesiosis ', The disease is endemic
in most tropical and subtropical regions of the world,
including Europe, Asia, Africa, America and Australia
continents ">'3), The diseased animal is characterized by
anemia, fever, hemoglobinuria, icterus and in some cases
death can occur Bl

Babesia caballi, like T. equi, is a tick-borne protozoan
parasite, which causes fever, anemia, jaundice, and edema
in the infected horses and sometimes results in death 51476,
These equine babesioses are known to induce significant
economic losses in the horse industry ©'%. These parasites are
usually detected in blood smears during the acute stage
of infection but not easily in those of the recovered animals
that remain carriers of the parasite '”. Clinical signs are
not specific diagnostic measures for babesiosis, especially
in asymptomatic or mixed infection in endemic areas .,

Therefore, detection of T. equi and B. caballi may be
useful for developing effective strategies to treat and
control different infections in horses. The diagnosis is
routinely done by conventional parasitological techniques
like Giemsa stained thin blood smear. Giemsa stained
blood smear examination is not a sensitive method to
demonstrate parasites in the blood mainly because of
the periodically cryptic nature of the parasite. Recently,
Polymerase chain reaction (PCR) is considered to be
superior to parasite detection and antigen detection
tests due to its sensitivity in detecting the prepatent and

chronic phase of an infection *'®, The lack of molecular
data severely hampers our efforts in studying molecular
epidemiology of T. equi and B. caballi. Hence, the objective
of this study was to determine the prevalence of T. equi
and B. caballi infections in horses from Isfahan Central and
Shahrekord Southwest, Iran using PCR molecular method.

MATERIAL and METHODS

Samples: This cross-sectional study was conducted
between February and December, 2014. A total of 53 and 37
horses settled in Isfahan Central and Shahrekord Southwest,
Iran, respectively, were randomly selected. The breed, sex
and age of each of the horses was noted and appropriately
recorded. Blood sample was collected by vein puncture
from the external jugular vein from each of the horse using
anticoagulant [ethylenediamine tetraceticacid (EDTA)]-
containing vacutainer. The samples were transported
aseptically in ice packs to the Biotechnology Research
Center, and stored at -20°C until needed.

DNA Extraction: Genomic DNA in the blood samples
were extracted using DNA extraction kit (Cinnagen, Tehran,
Iran) following the manufacturer’s instruction. Concentration
of extracted DNA from each blood sample was measured
spectro-photometrically at 260 nm optical density following
the method described by Sambrook and Russell ', Extracted
DNA samples were kept frozen at -70°C until needed.

Polymerase Chain Reaction: Polymerase chain reaction
was performed on the genomic DNA of T. equi and B.
caballi. The primers used for amplification are as shown
in Table 1. The amplification of Theileria equi and Babesia
caballi DNA was done using thermocycler (Eppendorf,
Hamburg, Germany). Polymerase chain reaction products
were run using 1.5% agarose gel in 1X TBE buffer at 80 V
for 30 min, stained with ethidium bromide and the images
were visualized in UVldoc gel documentation systems
(Uvitec, UK). The PCR products were identified by 100 bp
DNA size marker (Fermentas, Germany).

RESULTS

Overall Prevalence

The PCR products for T. equi (241 bp) and B. caballi (180

Table 1. Primer sequence used for detection of Theileria equi and Babesia caballi genes in horse’s blood

Tablo 1. At kanindaki Theileria equi ve Babesia caballi genlerinin tespiti icin kullanilan primer dizisi

Organism Primers Sequences L] e ] Annealing Size (base pair)
9 q Numbers Temperature P
F: 5" - GAGGAGCACATCGTCTACACTG - 37
Theileria equi KC347577 60°C 241 bp
R: 5" - ACAAGACCTCCTGGTAGAACTCG-3"
F:5"- CGGCTGCTATGGTTATTCAG -3’
Babesia caballi AB017700 60°C 180 bp
R: 5" - AGAGTGCAACCGAGCAATGC-3"

F: Forward; R: Reverse
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bp) were identified by 100 bp DNA size marker (Fermentas,
Germany). A total of 53 samples from Isfahan and 37 from
Shahrekord were collected, of these the results of the
PCR assays showed that T. equi detected in 6 horses in
Isfahan and in 4 horses in Shahrekord. In addition, 5 horses
were infected by B. caballi in each states, Isfahan and
Shahrekord. Differences in infection rates were statistically
non significant between male and female horses and
among different age groups (Table 2, Table 3).

Prevalence According to Breed: The distribution of T.
equi and B. caballi in different horse breeds in Isfahan and
Shahrekord is indicated in Table 4. The result showed that of
the 6 T. equi detected in Isfahan 2 were from Standardbred,
3 from Thoroughbred and 1 from Arab on the other hand
in Shahrekord out of 4 identified T. equi, 1 were from
Standardbred, 2 from Thoroughbred and 1 from Arab.
In addition, of the 5 identified B. caballi in each states
Isfahan and Shahrekord, 1 were from Standardbred, 2 from
Thoroughbred, 1 from Arab and 1 also from Turkoman.

DISCUSSION

In the present study, the occurrence of T. equi infection
in horses from Isfahan and Shahrekord was investigated by
PCR. The results demonstrate that T. equiis widespread in
the region studied, suggesting high levels of transmission, as
there was found a high rate of positive horses by molecular
methods. This is probably related to the prevalence and
intensity of tick infestation in this region. Arslan et al.?”
and Friedhoff @1 reported that Dermacentor marginatus
known to transmit B. equi. In addition, another study
conducted in Hungary showed that the prevalence of
T. equi infection among 101 horses was 49% with PCR 22,
These differences may be related to management practices
and due to a difference in the prevalence of tick vector for
B. equi between countries, where climatic factors such as
temperature, humidity and rainfall influence the habitat
for ticks.

Theileria equi is more common and pathogenic than B.

Table 2. Distribution of Theileria equi and Babesia caballi among equine population in Isfahan and Shahrekord

Tablo 2. [sfahan ve Shahrekord'taki at niifusu icinde Theileria equi ve Babesia caballi Dagilimi

Number of Samples Collected Number (%) of Horses Infected
Sex Theileria equi Babesia caballi
Isfahan Shahrekord
Isfahan Shahrekord Isfahan Shahrekord
Stallion 22 23 1(4.5) 3(13.0) 1(4.5) 2(8.7)
Mare 31 14 5(16.1) 1(7.1) 4(12.9) 3(21.4)
Total 53 37 6 (20.6) 4(20.1) 5(17.4) 5(30.1)

Table 3. Distribution of Theileria equi, Theileria evansi, Babesia caballi, and Habronema among different age groups of horses in Isfahan and Shahrekord

Tablo 3. isfahan ve Shahrekord'taki farkli yas gruplarindaki atlar arasinda Theileria equi, Theileria evansi, Babesia caballi ve Habronema Dagilimi

Number of Samples Collected Number (%) of Horses Infected
Age Theileria equi Babesia caballi
Isfahan Shahrekord
Isfahan Shahrekord Isfahan Shahrekord
<1 7 1(14.3) 0(0) 0(0) 1(33.3)
1-2 11 4 1(9.1) 0(0) 0(0) 1(25.0)
2-3 11 1(9.1) 1(16.7) 1(9.1) 1(16.7)
>3 24 24 3(12.5) 3(12.5) 4(16.7) 2(8.3)
Total 53 37 6(11.3) 4(10.8) 5(9.4) 5(13.5)

Table 4. Distribution of Theileria equi, Theileria evansi, Babesia caballi, and Habronema in different horse breeds in Isfahan and Shahrekord

Tablo 4. [sfahan ve Shahrekord'taki farkli at irklarinda Theileria equi, Theileria evansi, Babesia caballi ve Habronema Dagilimi

Number of Samples Collected Number (%) of Horses Infected
Breed Theileria equi Babesia caballi
Isfahan Shahrekord
Isfahan Shahrekord Isfahan Shahrekord

Standardbred 18 13 2(11.1) 1(7.7) 1(5.6) 1(7.7)
Thoroughbred 21 15 3(14.3) 2(13.3) 2(9.5) 2(13.3)
Arab 7 7 1(0) 1(0) 1(0) 1(0)
Turkoman 7 2 0(0) 0 (0) 1(0) 1(0)
Total 53 37 6(11.3) 4(10.8) 5(9.4) 5(13.5)
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caballi in endemic countries %, The results of the present
study demonstrated that T. equi was more prevalent than B.
caballi. Our findings were in agreement with the previous
study in Iran 2%, A possible reason for the low prevalence
of B. caballi could be associated with the earlier removal
of the parasite after a short term of infection "1,

The results of molecular and microscopic examinations
confirmed the simultaneous infection of horses in the
study region with both equine Babesia species, which was
consistent with findings of Seifi et al.”® and Abedi et al.’”®.
They reported mixed infection of T. equi and B. caballi in
horses of Turkmen region in Iran. Results indicated that
even subclinical and latent carrier infections diagnosed
by molecular means are responsible for inducing
pathogenicity. In our study no differences were observed
between the T. equi and B. caballi prevalence in all age and
sex groups of the horse examined. It may be due to high
number of ticks in this area and continuous exposure of
young and old horses to infected ticks 2%,

The present study suggests the existence of T. equi and B.
caballi in different horse breeds in Isfahan and Shahrekord.
Thus, our results indicate that T. equi occurs more frequently
than B. caballi in the investigated geographical region.
However, no diversity was observed among the isolates
within the studied regions. The detection of the pathogenic
species of T. equi and B. caballi in asymptomatic horses
indicates that the relationship between parasite species/
subspecies and clinical signs of infection in horses deserves
further investigation. We further recommend investigating
the prevalence of T. equi and B. caballi in other domestic
animals, like sheep and goats, living in the same environment.
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