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ABSTRACT

The aim of this study was to identify and diagnosis of piroplasmosis (Babesiacaballi
and Theileriaequi) in camels, based on microscopic examination and molecular
diagnosis by using a polymerase chain reaction technique (PCR). The period of study
was extended from August 2014 to March 2015, a total of 241 blood samples were
collected from camels of both sexes, with different ages. Blood samples were collected
from massacres and herds scattered in the provinces of Al Muthanna and Basra. The
microscopic examination revealed two types of blood parasites (Babesiaspp and
Theileriaspp) in camels at percentage of 9.95% and 5.8%, respectively. On the other
hand the molecular diagnosis based on PCR was showed high specificity and
sensitivity for the diagnosis of B. caballi and T. equi.Moreover the percentage of
infection by B. caballi was recorded using two specific primers Bec-UF2/Cab-R and
TBM/BCR to be 39.47% and 31.57% respectively. Whereas the percentage of 7. equi
infection was also recorded by using two specific primers Bec-UF2/Equi-R and TBM

/Equi-R to be 23.68 % for both primers.

INTRODUCTION

Camel is physiological and anatomically adapted to survive harsh condition and play
an important role in human's life how lived in desert and semi-desert and even in
irrigate land. Camels like other domestics animals also exhibit to various pathogenic,
infectious agents and disease. The ticks play an important role in the transmission of

many different pathogenic organisms, but the most important are protozoan
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pathogens. Diseases caused by protozoan parasites in ruminant are known as
piroplasmosis include Theileriosis and Babesiosis(1).

Piroplasmosis is a tick borne haemoprotozoan disease caused by intra- erythrocytic
protozoan parasites which include Babesiacaballi and Theileriaequi and Infects
horses, mules, zebra, dogs and camels(2,3,4).Both B. caballi and T.equi are
transmitted by several tick species belongto the genera Hyalomma,
RhipicephalusandDermacentor(5).On other hand the piroplasmosis is one of the most
important problems of the livestock industry in developing countries due to their
responsible for significant economic losses to the livestock (6). The first cases of
camels infected by Babesiaspp and Theileriaspp were recorded in Egypt (7).

The microscopic examination of blood smear stained with Giemsa was used for
conventional diagnosis of Babesiasppand Theileriasppin infected animals during the
acute phase of infection (8). However, this method is low sensitivity and efficiency to
detect the carrier animals, due to parasitaemia may be low during the chronic phase of
infection(9).Therefore a molecular technique is necessary for the diagnosis of
piroplasms (B.caballi and T. equi), especially polymerase chain reaction which had
been developed in order to overcome the problems faced with conventional and
serological techniques, In addition PCR 1is reliable method for diagnosis and
epidemiological studies, as well as permits the identification of genetic variants and
cryptic species (4).Moreover, The 18S rRNA gene is most suitable genetic markers
for diagnosis and phylogenetic studies of piroplasmida, due to it is low substitution,
constraint and conserved function occurrence in multiple copies(10).The aim of this
study was to identify and diagnosis the B.caballi and T.equi in the infected camels

based on light microscope and PCR technique.

MATERIALS AND METHODS

Animals and Samples Collection

The study was started from August 2014 to March 2015.A totalof 241camels blood
samples were collected from massacres of Samawah andRumathiaatMuthanna
province and from Herds scattered (flocks) in south west of Basra province at Al-
zubiar district. Animals are of 8 monthsto 7 years old andof both sexes (182 males
and 59 females). Blood sample was drawn from the jugular vein and occasionally the

sample was collected from tip of ear vein. Blood samples were drawn by10 ml sterile
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syringe from infected camels. Six ml of blood was placed in two labeled sterile tubes
containing anti-coagulant (EDTA). All blood collection tubes were inverted gently
five times for directed mixing after collection and before storage.

The first blood sample was stored immediately in freeze at-20C°.These samples were
used for molecular diagnosis based on polymerase chain reaction (PCR). While the
second sample was used directly for making the blood smear for diagnosis the

parasites present in the blood of camels (11).

Parasitological Examination

The blood smear was performed according to method of(11).The light microscopy
was used for determine the presence of heamoprotozoal parasites during the acute
phase of the disease give the best results. Each slide was examinedunder light
microscopy for 20 minute.

DNA Extraction and PCR Assay

Thegenomic DNA was extracted from the whole blood of the infected camels with
piroplasmosis by using (DNeasy Blood and Tissue Kit /QIAGEN / Germany). The
first PCR reaction used to detect the B.caballi and T. equiparasites in the infected
camels using specific primer (Bec-UF2;5-TCG AAG ACG ATC AGA TAC CGT
CG-3), and two reverse primer (Cab-R-5-CTC GTT CAT GAT TTA GAA TTG
CT-3),and (Equi-R; 5-TGC CTT AAA CTT CCT TGC GAT-3),which amplify 540
bp and 392 bp long region of 18rRNA from both B.caballi and T.
equirespectively(12). The PCR reactions were conducted in a total volume of 25
ul,consisted of 12.5ul of Green master mix (Promega / USA ), Sul of genomic DNA ,
Iul of each primer and 5.5ul of nucleus free water.Amplification condition was
obtained with an initial denaturation step at96C° for 10 min followed by40 cycle each
at96C° for Imin , 60.5C° for 1 min and 72C° for 1 min , with final extension period
of 10 min at 72C°(12). While the secondPCR reactionused todistinguish between, B.
caballi and T.equi using specific primer (TBM-F-5'- CTT
CAGCACCTTGAGAGAAATC-3'), and two reverse primer (BCR-R-5- GAT
TCGTCGGTTTT GCCTTGG-3"),and (Equi-R - 5-TGC CTT AAA CTT CCT TGC
GAT-3), which amplified 650 bp and 360 bp region of 18rRNA from both B.caballi
and T. equi respectively (13). The PCR program performed of 94C° at 5 min followed
by 40 cycle of 94C°for 1min, 63C° for Imin and 72C° for min, this was followed by a
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final extension step at 72 °C for 10min (13). All results of the PCR were analysis after
amplification stage. Five pl from amplification samples were directly loaded in a 1.5
% agarose gel electrophoresis and the products were visualized by UV trans

illuminator.

RESULTS

Microscopic Examination The microscopic examination was performed by light

microscope through laboratory examination to blood smears by using thin blood films
staining and these examinediagnosis two genera of blood parasite which
includeBabesiaspp and Theileriaspp. Twenty four from 241 examined camels were
found infection with Babesiaspp at infection rate 0f9.95%based on Giemsastained
blood smears,moreover the Babesiaspp was identified as large pear shape and
arranged in pairs with acute or wide angles near the margin of the infectedRBCs
figure (1).Onthe other hand the microscopic examination revealed that only 14 from
241 examined camels were found infectedwith Theileriasppat infection rate of 5.8%.

Theileriaspp were detected in RBCs withtwo forms include;rod and comma shape as

in figure (2).

Figure(1)Blood smear of camel Figure (2) Blood smear of camels
infected withBabesiaspp (A: large infected with Theileria spp (A: coma
pear shape and arranged in pair shape, B: rod shape inside RBCs)
inside RBCs )(Giemsa stain, 1000x) (Giemsa stain, 1000x)
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Results of Molecular Diagnosis

The PCR technique was performed by using four specific primers to diagnosis both
Babesiacaballi and Theileriaequi in the infected camels.The first PCR reaction aimed
to confirm the B.caballi infection in camels by using specific primer (Bec-UF2 , Cab-
R) for amplifying 540 bp region of 18S rRNA . Results were revealed that 15
(39.47%) out of 38 camels were positive to B. caballi in PCR technique as shown in
figure (3). On the other hand the second primer (Bec-UF2, Equi-R) was chosen to
diagnosis the 7. equi in infected animals by amplifying 392 bp region of 18S rRNA.
The result of PCR shows that 9 (23.68%) out of 38 camels were positive to T.equi
figure (4). Additionally the third and fourth specific primers (TBM, BCR, Equi-R)
were used to distinguished between B. caballi and T. equi through amplify the
650bp and 360bp region of 18S rRNA respectively as in figures (5,6) .ThePCR
resultwas shown only 12 (31.57%) and 9 (23.68%) from 38 camels were

positivetoB.caballiand T. equi respectively .

o

Ladder ——>L 1 .‘;.h. ] 4 5 6 7
¥ -- T"“ | - . - 4

& astie

Figure 3.Agarose gel electrophoresis of amplified DNA
fromBabesiacaballi by using primers (Bec-UF2 , Cab-R ) region of
18S rRNA. Lane L: DNA ladder. Lanes 1, 3, 4: positive product
of(Bec-UF2, Cab-R) region of 18S rRNA
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Figure 4 . Agarose gel electrophoresis of amplified DNA from
Theileriaequi by using primers(Bec-UF2 , Equi-R) region of
18SrRNA . Lane L: DNA ladder . Lanes 1,3,4,7:positive product of
(Bec-UF2 , Equi-R) region of 18SrRNA

Figure 5 . Agarose gel electrophoresis of amplified DNA from
Babesia caballi by using primers (TBM , BCR) region of 18SrRNA .
Lane L: DNA ladder. Lanes 1,2,3,6:positive product of TBM , BCR)
region of 18SrRNA
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Figure 6. Agarose gel electrophoresis of amplified DNA from
Theileriaequi using primers (TBM , Equi-R ) region of
18SrRNA.Lane L: DNA ladder . Lanes 1,2,4,5 :positive product
of(TBM , Equi-R ) region of 18SrRNA

DISCUSSION

The results of the present study revealed that the local camels were infected
with Babesiaspp and Theileriaspp and this fact confirms that the disease is
widespread and affects all animal species including camels(3,7). The spread of
piroplasmosis may occurs due to the specificity of Babesiaspp and Theileriaspp for
the host , according to the present results this concept is probably lower than to be
consider, which is supported by the detection of Babesiacaballi and Theileriaequi in
other animals species like dogs and camels(3, 14). The possible explanation of this
results is the ability of the ticks to meal among the camels and other animals(15).0On
the other hand the present study is also consider the first study in Iraq to
distinguished between theBabesiaspp and Theileriaspp in camels based on molecular
technique.

In the current study, the microscopic examination confirmed that Babesiaspp

andTheileriasppwas infected the camels with morbidity rate of 9.95% and 5.8%

116



Bas.J.Vet.Res.Vol.14,No.2.2015 ISI Impact Factor:3.461

respectively. Moreover the microscopic examination of the blood smear revealed that
the Babesiaspp and Theileriaspp appear in many shapes inside the erythrocyte and
these finding are agreement with other studies (7,16,17),and disagreement with
(3),who did not recorded any infection with Babesiaspp and Theileriaspp based on
the microscopic examination, butthey recorded 6 camels were found to have infected
with B. caballiand T.equi based on polymerase chain reaction in the same study, the
explanation of this discrepancy is attributed to the low sensitivity of the microscopic
examination when compare with PCR technique,due to the limitation of microscopic
examination ,the morphologically similar species cannot be distinguished (18).In
addition, the accurate diagnosis is dependent on the experience of the microscopies
(19). On the other hand the microscopic examination cannot be used to detect the
chronic infection in the animals due to low parasitemia(20).Furthermore, the
identification of Babesia and /or Theileria species based on microscopic examination
can be difficult due to the development stage.When piroplasmids infected different
vertebrate hosts, they appear changes in form and size due to the pleomorphism(21).

Recently the most common approach currently applied for the detection and
distinguished of many species of Babesiaand Theileria is polymerase chain reaction
(PCR). On the other hand the 18S rRNA gene consider the most appropriate genetic
marker for both analysis and phylogenetic studies of piroplasmids attributed to the
constancy and stability of the ribosomal RNA genes makes them a prominent target
for species variation (10). In this study 38 camels blood samples were subjected to
molecular analysis to detect 18S rRNA genes specified for Babesiaspp and
Theileriaspp. Only 15/38 (39.47%) of camels blood samples were found to be
infected withBabesiacaballi which harbor 18S rRNA (Bec-UF2/Cab-R) gene and
12/38 (31.57%) of camels infected by Babesiacaballi which haven 18S rRNA
(TBM/BCR) gene .In addition to 9/38 (23.68%) of camels blood samples were found
to be infected with Theileriaequi which haven18S rRNA (Bec-UF2/Equi-R) gene and
18S rRNA (TBM /Equi-R) gene .These finding are agreement with results obtained by
previous studies(4,22), and disagreement with (13).

The primer nucleotides fragment which was chosen in this study was previously
used by (4, 22) to identification and distinguish between B. caballi and T. equi in the
horses. In the present study the reason to choose these sets of primers was attributed
to the common idea of grazing as well as the nature of local camels live in a direct or

indirect contact with horses, donkey and dogs. Correspondingly, the detection of B.
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caballiand T.equi in the local camels that live in the desert and away from the equide,
possibly attribute to the transfer of animals from one location to another or by trading
the herd such as by buying and selling of animals (3). Moreover, the dogs play an
important role in transfer of B.caballi and T.equi infection to a camel, which is
supported by the detection of equine piroplasms (7.equi and B. caballi) in dogs (2,
14). On the other hand, the ticks play an important role in the transmission of
piroplasmids infection among the camels and other animals in fact, several ticks
species belong to generaHyalomma and Rhipicephalusinvade both camels and
horse(23).The present studyconcluded that the use of molecular PCR method
toinvestigateand distinguish between Babesiaspp and Theileriaspp will enable us and
facilitate the furtheridentification of infected animals and/or asymptomatic carrier
animals that could not be noticedby conventional methods.
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