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1- INTRODUCTION 

Bovine piroplasmids are endemic in Egypt and 

widespread in other regions of the world including the 
Mediterranean Basin.[1] Bovine Theileria species cause 

severe and mild infections in their hosts.[2] Two of them, 

T. annulata and T. parva, cause high mortality and 

morbidity in cattle, commonly known as tropical 

theileriosis and East Coast fever, respectively. In Egypt, 

large number of cattle is infected with subclinical 

piroplasmosis.[3] Polymerase chain reaction (PCR) is 

more sensitive and specific technique offers an 

alternative approach for the detection of babesiosis.[4] 

The present study aimed to clarify the prevalence and 

epidemiology of Theileria spp. which infect cattle in 
Behaira district. 

 

2- MATERIALS AND METHODS 

2.1- Animals and samples  

Blood samples from cattle were collected from five 

localities in Behaira district. Collection of the blood 

samples from ear vein of each examined animal for 

detection of Theileria spp. microscopically and 5 ml 

blood samples from jugular vein on anticoagulant tubes 

containing EDTA and stored at -20 °C for DNA 

extraction.-Preparation of blood smear and microscopic 

examination according to.[5]  

 

 

 

2.2- DNA extraction and PCR amplification 
Extraction of Theileria spp. genomic DNA using (QIA 

amp DNA mini Kit Qiagene kits) and according to 
company manufacture. Positive control samples 

representing Theileria spp. were obtained from positive 

clinical cases from the examined cattle. All DNA 

extracted samples stored at -20 C° up to use. 

 

PCR reaction. 

 

Specific primers targeting 18S rRNA genes were used to 

amplify the respective genes by using the described 

PCRs as the following, each PCR reaction was 

performed in a total 20 μl volume containing 3μl of DNA 
template, 10μl Master mix (Intron Biotechnology 

Company), 1 μl (10 pmol) of each primers as Table (1) 

and 5μl of water. The thermo cycling conditions for PCR 

amplification were as follows: initial denaturing at 95°C 

for 5 min followed by 35 cycles (denaturing at 94°C for 

1 min, annealing 55 °C for 1 min and extension at 72 °C 

for 1 min) and final extension for 10 min at 72°C for. A 

nested PCR was done using 2 μl of DNA template 

obtained from the first PCR amplification. 

Electrophoresis of 5 μl from PCR and nPCR products 

examined under UV and photographed.  
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ABSTRACT 

A survey for theileria spp infection was conducted in five localities in Behaira district, Egypt. Of 839 cattle was 

surveyed and found 93 (11.08%) were positive for Theileria spp using Giemsa stained blood smears and the results 

were confirmed by PCR. Theileria spp. reach its peak in Autumn (15.52%), and the lowest one in Winter (3.14%), 

According to the age, the results of our study revealed that animals less than one year showed less prevalence and 

the most prevalent was animals more than three years, concerning to the locality, the infection rate of was highest 

in Abouhomos and lowest in Abo-ELmatameir. 
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Table (1): The primers, reference and product size of different primers used in the PCR assays. 

Reference 
 

Product size (bp) 
Oligonucleotide sequences 

(5' > 3') 
Assay 

Pathogen 

Target gene 

[21] 

778 
F: GAAACGGCTACCACATCT 

PCR 

Theileria spp.18S rRNA 
R: AGTTTCCCCGTGTTGAGT 

581 
F: TTAAACCTCTTCCAGAGT 

nPCR 
R: TCAGCCTTGCGACCATAC 

 

3 RESULTS 

1- Prevalence of Theileria spp. 
The results revealed that 93 (11.08%) out of 839 stained 

smears showing different stages of Theileria spp. 
Theileria spp. infection increased in September (26.32%) 

and no infection in January, while infection rate in 

Autumn was increased (15.52%), followed by Spring 

(13.66%) then Summer (10.9%) and the lowest one was 

in Winter (3.14%) as table (2).  

 

According to the age, the results of our study revealed 

that animals less than one recorded no infection then 

animals 1-3 years (3.92 %) and the most prevalent was 

animals more than three years (13.11%) as table (3). 

 
Concerning the locality, the infection rate of Theileria 

spp. showed its highest in Abouhomos (17.92%) and the 

lowest in Abo-Elmatameir (8.24%) as table (4). 

 

Table (2): The seasonal prevalence of Theileria spp. 

among cattle in Behaira Governorate. 

Season 
No. of examined 

animals 

Theileria spp. 

+ve No. % 
Spring 205 28 13.66 

Summer 211 23 10.9 

Autumn 232 36 15.52 

Winter 191 6 3.14 

Total 839 93 11.08 

 

Table (3): The incidence of Theileria spp. in cattle 

according to microscopical examinations of Giemsa 

stained smears in different ages in Behaira 

Governorate. 

Age 
No. of the exam. 

animals 

Theileria spp. 

No. % 

<one year 58 0 0.0 

1-3 year 102 4 3.92 

> 3 years 679 89 13.11 

Total 839 93 11.08 

 

Table (4): The infection rate of Theileria spp. in cattle 

concerning to localities in Behaira Governorate. 

Location 
No. of exam. 

animals 

Theileria spp. 

+ve No. % 

El-Dalangat 161 16 9.94 

Abo-ELmatameir 170 14 8.24 

Itay- Elbaroud 166 16 9.64 

Shubrakheit 169 16 9.47 

Abouhomos 173 31 17.92 

Total 839 93 11.08 

 

2- Morphology of Theileria spp. in Giemsa`s stained 

blood smears. 

 

Morphology of Theileria spp., detected inside peripheral 
blood lymphocytes in the form of macroschizont 

containing large chromatin granules and microschizont 

which containing small chromatin granules (Fig.1) 

 

 
Fig. (1): Blood smears from cattle showing different 

macroshizont and microshizonts of Theileria spp. in 

lymphocytes (arrows), Giemsa stain, x100. 

 

3- DNA extraction and PCR amplification of blood 

samples. 

The results of PCR and nPCR technique confirmed the 

diagnosis of Theileria spp. based upon microscopical 

examination of blood smears. 

 
The results of PCR using 18S rRNA primers for 

Theileria spp. revealed positive band at 778 and 581-bp 

as Fig. (2, 3). 
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Fig. (2): Ethidium bromide stained agarose gel of 

PCR amplified fragments for Theileria spp. at 778-bp 

(lane L= ladder, lane 1 negative blood samples, lane 2, 

3 positive blood samples). 

 

 
Fig. (3): Ethidium bromide stained agarose gel of 

nPCR amplified fragments forTheileria spp. at 581-bp 

(lane L= ladder, lane 1,2,3,4 positive blood samples. 

 

4 DISCUSSION 

The incidence of Theileria spp. was (11.08%) with 

regard to Egyptian studies, the result partially agreed 

with[6] was 10% in Assuit,[1] was 13% and[7] was 16.05% 

in Menofia, also in other countries[8] was 14.47% in Iran 
and[9] was 9.35% in India. Many authors opposed these 

results such as,[10] in Port Said in Delta region who 

recorded a high prevalence of theileriosis (76.5% and 

33.8% respectively), and[11] in Sharkia who recorded low 

prevalence (1.8%).  

 

The variations in incidence of theileriosis may be due to 

the differences of climatic conditions of the area of the 

study, immunological status of animals, different ages, 

breeds and sexes. Also theileriosis detectable in cattle 

with no signs of infection but maintained as a persistant 
sub-clinical state in the carrier cattle

[12]
 in Iran.  

 

Also, in our opinion, low incidence of theileriosis may be 

due to author applied his study on native breed cattle 

which have innate resistance against theileriosis and if it 

was taken infection, it could be cause less severe damage 

and remain carrier. Moreover, the transfer of tiny 

amounts of blood between animals when vaccination by 

sharing of syrings may induce the immunological 

responces. 

 
In the present study, the infection rate of Theileria spp. 

increase in Autumn and showed the lowest rate in 

Winter. It was found to be in agreement with[22] in 

Qalyobia governorate,[13] in Saudi Arabia,[23, 14] in India.  

 

Whereas disagree with[15] in Giza, Beni Suef, El-Minyia 

and Fayoum governorates who found the highest 

incidence of Theileria spp. in Summer and the lowest in 

Winter,[16] in Gharbia governorate who recorded that the 

high incidence in Winter and the lowest one in Summer 

and[9] in india. 

 
The seasonal variations in the incidence of Theileria spp. 

infection could be explained according to vector. In 

Egypt, it is an open marketing which enable animals to 

transport from other surrounding infected governorates 

in which Hyalomma spp. present as reported by[11] in 

Sharkia,[17] in Ismailia and Giza,[18] in Egypt and[3] in 

Giza Governorate. 

 

The most prevalent was animals more than three years 

which in agreement with[24] in Assuit,[16] in Gharbia and 

partially agreed with[19] in Behaira. The infection rate 
was low among the young animals may be in our opinion 

due to having innate resistance enhanced by maternal 

antibodies. This resistance declined gradually leaving the 

animal with a high susceptibility to disease.  

 

Also the infection rate of Theileria spp. showed its 

highest in Abouhomos (17.92%) and the lowest in Abo-

Elmatameir (8.24%), The differences in infection rates 

may be due to the geographic situation of each area with 

the relation to ecology of tick; also these localities may 

be bordered ones to the infected surrounding provinces. 

 
Diagnosis based upon PCR is more sensitive than 

microscopic examination especially in the chronic 

infection which in agreement with[7, 20] in Egypt. From 

this study; we recommend to make prophylactic 

treatment of cattle especially in autumn season. 
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