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ABSTRACT

The study evaluated the usefulness of speclfic PCR assays for the diagnosis of
tropical thelleriosts caused by Thellerla annulata In Egypt using Microscopic Exami-
nation (ME) for comparison. Blood samples from 70 antmals comprising both dis-
eased and apparently healthy cattle were examined for the presence of Thellerla in-
fection by ME uslng Clemsa-stained blood simears, where the prevalence was 17.1%
f12/70). To evaluate the usefulness of PCR assays for the tdentilcation of Theileria
sp. and T. annulata, thirty bovine blood sampies selected from the seventy animals
were tested by both PCR assays and ME. Two primer were used. first primer based
on small subunit (SSU rRNAJ gene for common Thelleria species were used to demon-
strate the presence of Theileria DNA and second specific primers derived from the
gene encoding 30 KDa majfor merozotte antigen lo spectfically amplify T. annulata
DNA In the examined bovine sammples. f identifled 7/30 (23.3%), whereas the PCR as-
say for Thelleria sp. was mare sensitive which sdentified 25/30 (83.3%). Of these 25
Thelleria positive samples, 22 werce ideatilled as infected with T. annulata by specific
PCR assay for T. annulata. This study demonstrated that, PCR methods are more
sensitive and accurate for diagnosis of tropical thellertosts than the common method
(ME).
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INTRODUCTION

Thetlerla annulata 18 a Uek-borne proto-
toan parasile of cattle, which Is also known
as Mediterranean or Tropical Thetleriosis has
vast geographical spread and can be found es-
peelally in Middle East, Mediterranean Eu-
rope, North of Africa, India. Middle Asia and
even China (D"oliveira et al., 1885). The dis-
ease threalens an esttimated 250 million cattle
werldwide and acts as a major constraint on
livestock production in many developing
countries,
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Ticks of the genus Hyalomma are the main
vector for T. annulata (Robinson, 1982). If
the animal recovers from infection, long-
lasting carrier status occurs in which low
numbers of erythrocytes remaln infected with
T. annulata piroplasms. These carrier anlmals
have an Important role in the transmission
of infection by the Hyalomma ticks (D"Oltvet-
ra et al., 1986). Other specles of Thelleria
with low pathogenicity or non-virulence also
exist, which under fleld conditions needs (o
be distinguished from the pathogenic T. an-
nulata,
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Classical laboratery dlagnosis of thefierio-
sis 1s based on Microscepic Examination (ME)
of the parasite in thin smcars of blood and on
the presence of macroschizonts In Giemsa-
stained lymph node blopsy smears. However,
ML detection of piroplasms has low sensitivity
due to low numbcr of paraslites in carrier cat-
tle leading to high false negative diagnosis. In
addition, it does not allow the differentiatfon
of Thellerta specles causing the infection,
which differ in thetr pathogenicity. Serological
tests such as the Indirect Fluorescent Ant-
body Technique (IFAT) and Enzymec-Linked
Immunosorbent Assay (ELISA) also have some
disadvantages. Antibodies tend to disappear
in long-term carrier cattle despite the pres-
ence of piroplasms and furthcrmore, cross-
reactivity with antibodies directed against oth-
er species lmits the specificity of IFAT (Bur-
ridge et al., 1974; Papadopoulos et al.,
1888). Morcover, ELISA lacks either sensitivi-
ty or specificity. False positive and negative
results are commonly observed In serological
tests due to cross-reaction, weakening in spe-
cific immune response as well as lack of de-
termination of antibodies in carriers because
of long term infection (Leemans et al,, 1868;
Gubbels et al., 2000).

Polymerase Chain Reaction (PCR) assays
have been successfully employed for the
detection of different haemoparasites in
cattle including Babesia bovis (Fahrimal et
al., 1902; Calder et al., 1996), Theileria par-
va (Bishop et al., 1082). Thelleria sergentt
(Tanaka et al.,, 1898), Babesia bigemina
(Figueroa et al., 1992; Salem et al., 1899)
and T. annulata (D'Oltveira et al., 1985).
Kirvar et al. (2000) reported that, the senst-
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tivity of this method 1Is dlagnosing one
parasite per ml of blood and its accuracy of
being three times more than detection of par-
asite by smear method microscopically.
D cliveira et al. (18985) demonstrated that,
the lowest extent of PCR T, annulata carrier
diagnosing 2-3 parasites In blood unit and
that amount 1s equal to 0.000048% of parasi-
temia.

The objective of the present study was to
evaluate PCR assay for sensitive and specific
amplification of Thelleria sp. and T. annulata
against standard test (ME] from blood sam-
ples obtained from both apparently healthy
and diseased cattle in El-Dakahlia and Kafr
El-Sheikh provinces (n Egypt.

MATERIALS AND METHODS

Animsls and area of atudy :

This study was conducted on 70 cows of
different ages and breeds in El-Dakahllia and
Kafr El-Sheikh provinces representing the
East Delta region in Egypt. Of these, 43 cross
breed cows were sampled from EL-badrawy
farm at Nabroh city, El-Dakahlia province and
27 cross breed cows were sampled from El-
Kasaby farm at Bialla city, Kafr El-Sheikh
province.

Some of the examined antmals were suffer-
ing from fever, lacrimation, conjunctvitls, en-
larged superficial lymph nodes and anemsa in
addition to the presence of ticks on different
parts of the animal's body, Others were ap-
parently normal but examined carefully both
clinically and parasitologically to detect the
subclinical cases,
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Sampling :

Two blood smears from the ear vein of
each examined animal were collected after
clipping, sheaving and distnfection of the in-
tended area for detecon of Theilerla piro-
plasms microscopically after staining with
Glemsa stain. Moreover, Approximately 10 ml
blood samples were collected from Jugular
vein on tubes containing EDTA and stored at
-20°C for DNA extraction, The blood sampies
used for PCR evaluation were obtained from
30 selected animals to represent different
ages, specles, breeds, sexes and clinical
symptoms from the animals of the studied
farms.

Microscopic Examination (ME) :

Blood films were prepared as previously
described Kelly, (1879) by picking the ear
with a sharp needle after the ear was clipped
clean by alcohol and dried. Immediately, a
small drop of fresh blood was stocked to clean
slide then, rapidly spread into an even thin
film by a second clean slide held at 45° angle
and immediately dried. The slides were la-
beled and kept in upright position in a special
box and carried to the laboratory. The blood
films were quickly fixed in methyl alcohol
(99%) for 5 minuts and stained with 5%
Giemsa stain solution for 30 min and exam-
ined with an oil immersion lens at a total
magnification of x 1,000 for the presence of
Thelleria piroplasms. Each blood film was ex-
amined three times before being considered
negative.

DNA extraction and PCR amplification :

Extraction of Theileria genomic DNA from
200l of EDTA-treated whole blood was per-
formed according to the method described by
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Holman et al., (2000 and 2002). Positive
control samples representing T, annulata and
Theileria sp. were obtained from clinical cases
diagnosed at the Faculty of Veterinary Medi-
cine, Mansoura University, Egypt. All the DNA
samples were stored at -20°C until further
use,

PCR reactions were performed tn a total
volume of 50pL, containing PCR buffer (50mM
KCl, 10mM Tris-HCl, 4mM MgCl2), 200uM of
each dNTP, 80pmol of each primer and 2U of
Taq DNA polymerase enzyme (Promega). The
primers used for amplifying Thelleria sp. are
described by D'Oliveira et al. (1885), while
the specific primers to T. annulata were syn-
thesized as described by Allsopp et al. (1984)
(Table 1).

Amplification was performed {n a thermo-
cycler (Coy Corporation) under the following
condittons, 95°C for 5 min (initial denatura-
tion) followed by 35 cycles of 94°C for 1 min
(denaturation), §5°C for 1 min (annealing),
72°C for 1.5 min. (extenston), and a final ex-
tension at 72°C for 10 min.

Five pl of genomic DNA were added to each
PCR reaction. Positive control and negative
control (with no DNA template) were always
included in each PCR amplification. The am-
plification products were subjected to electro-
phoresis on 1.5% agarose gel containing
ethidium bromide. The length of the amplified
products was estimated by using a molecular
weight marker (100 bp ladder, Amersham
Blosciences) and the amplified products were
visualized with an UV transilluminator and
gel photographs were taken by a digital
camera.
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Table 1: Primers used for PCR amplification of 7. annulata and Theileria sp.

Parasite Pn'mersj Sequence (5' —3') Product f
size
|7 annulata | Forward | GTAACCTTTAAAAACGT 71
T.annulata | Reverse | GITACGAACATGGGTTT P
Theileriasp. | Forward | AGTTTCTGACCTATCAG | |00} J
Theileria sp. | Reverse | TTGCCTTAAACTTCCTTG P
RESULTS AND DISCUSSION fore, latent Infections are important in the

Out of the 70 anlmals examined by ME, 12
(17.1%) were found to be infected with Thetle-
ria. While tn the other 58 samples, these piro-
plasmic forms could not be found. so that
they were considered negative. PCR reaction
was performed on extracted DNA from 30
blood samples and amplified products were
separated by electrophoresis on a 1.5% aga-
rose gel, then the results were analyzed. The
amplified sequence for Thelleria sp. and T.
anuulata were 1098 and 721, respectively.
The size of PCR products was determined by a
molecular weight marker that was run {n par-
allel to the PCR products. Thirty bovine blood
samples representing different breeds, ages,
and localittes were used to evaluate the effi-
clency of specific PCR assays using ME for
comparison. The results showed that the ME
identified 7/30 (23.3%), whereas the PCR as-
say for Theilerla was more sensitive, which
identified 25/30 (83.3%: Fig. 1). Of these 25
positive Thefleria samples, 22 (88%) were
diagnosed to be infected with T, annulata
(Fig. 2).

Cattle with subclinical theileriosis become

chronic carriers of the ptroplasm and hence,
the sources of infection for tick vectors. There-
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epidemiology of the disease. The dlagnosis of
piroplasm infections ts based on clinical find-
ings and microscopic examination of Giemsa-
stained blood smears. However, this method
{s not sensitive enough or sufficiently specific
to detect chronic carriers, particularly when
mixed infections occur. For this reason, PCR
assays have been the most preferred method
for detection of Tick Borne Diseases (TBD).
Several studies have documented that PCR
assays are more sensitive and specific than
conventional diagnostic techniques in deter-
mining piroplasm-carrier animals (D'Oliveira
et al., 1995; Aktas et al., 2002; Altay et al,,
2007).

D'oliveira et al., (1995) contaminated 92
one-year-old cattle of Bostaurus breed with
four strains of T. annulata which were collect-
ed from Turkey, Spain, Portugal, and Mauri-
tania and tried to diagnose this experimental
contamination by PCR, IFA and smear. The
positive cases in smear, IFA and PCR methods
were 22, 40 and 70%, respectively. Moreover,
Roy et al., (2000) reported that in detection
of 50 blood samples of native cows by PCR
and smear methods, the positive cases by
PCR were 42 and by Smear method only 8 of
them were positive. In addition, Martin-
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Sanches ct al., (1980) showed that PCR
method had more accuracy and sensitivity in
comparison with the smear method. Mahm-
mod et al., (2010) cvaluated the usefulness
of specific PCR assays for the diagnosis of
troptcal thellerlosls caused by T. annulata in
Egypt using ME for comparison, He showed
that PCR assay for Thelleria sp, was more
sensitive than ME.

In this study. the conserved PCR primers
based on small subunit {SSU rRNA) gene for
common Thelleria species were used to dem-
onstrate the presence of Theilerla DNA (Fig. 1)
in the examined bovine samples. But this pair
of primers fals to differentiate among mem-
bers of Thetleria species. demonstrating that,
the most predominant Thelleria species in
Egypt Is T. annulata, so we then used the spe-
cific primers derived from the gene encoding
30KDa major merozolte antigen to specifically
amplify T. annulata DNA (Dickson and
Shiels, 1993; D'Oliveira et al., 1885).
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It is important to point out that PCR
assay has advantages over ME, becausc
some bovine blood samples glve negative
results by ME but were positive by PCR am-
plification. The results of this study also sug-
gested that, Thellerta sp. rather than T. annu-
lata are also present in Egypt because some
samples gave positive results by PCR for Thel-
leria sp. but did not amplify with T. annulata.
These could be non-pathogenic Thelleria spe-
ctes such as T. mutans, T, buffell or T. orien-
tal.

CONCLUSION

The results demonstrated that, the used
PCR assay detects T. annulata at low
parasitemias in carrier cattle. The abllity
of the PCR assay to discrimi-
nate T. annulata from nonpathogenic Thelle-
rla species suggests its use as a routine
technique for diagnosis of tropical theileri-
osis,

present
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Fig.(I) : Agarose gel electrophoresis of amplified Theileria sp. DNA by using PCR and
primers for Theileria sp.
Lanes 3-10 show 1098 bp PCR products from field bovine blood samples, lanes 1-2 are

negative controls from healthy cows, and lane M represents a 1 Kb DNA ladder. The
size of the marker (in bp) is shown on the Jeft of the image.

Ladder
DNA 1 2 3 4 5 6 7 8 9 10

Fig. (2): Agarose gel electrophoresis of amplified 7" annulata DNA by using PCR and
specific primers to 7. annulata.

Lanes 3, 4, 5, 7, 8, and 10 show 721 bp PCR products from field bovine blood samples,
lanes 6, 9 represent negative samples for T. annulata, and lane M represents | Kb DNA
ladder,
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