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Abstract

 The current study aims to determine the prevalence of Theileria lestoquardi 

and Theileria ovis parasites in infected sheep and it's transmitted ticks using 

microscopic examination of blood smears (ME) and conventional polymerase chain 

reaction (c-PCR) technique in Mosul city, Iraq, to determine the agreement between 

the two tests based on Kappa value and calculating sensitivity, specificity and 

accuracy of ME in comparison with the c-PCR technique, to investigates some of the 

predisposing factors associated with the prevalence of the disease, to identification 

and classification the types of ticks infested sheep, to records the clinical signs 

appearing on animals infected, and to study the genetic diversity and phylogenetic 

analysis of the Theileria spp. which were detected in this study.  

 The study included 185 sheep of both sexes, with different ages, origins and 

management, including 20 sheep which were clinically healthy and laboratory 

negative used as control animals, were obtained randomly from sheep in different 

regions in Mosul city. During the period from October 2021 to May 2022. A special 

clinical examination card was used to record the clinical signs, and epidemiological 

information was obtained through an interview with the owners during sample 

collection. A 2.5ml of 185 sheep were collected from the jugular vein and placed in 

tubes containing anticoagulant used for preparing thick and thin blood smears, if it 

could not be prepared via the ear vein puncture, and the rest of the blood was kept at -

20°C until the used in c-PCR and multiplex-PCR(m-PCR) techniques. The local 

sequences of the 18S rRNA gene of T. lestoquardi and T. ovis which were identified 

in this study, and used for genetic diversity, phylogenetic analyses

. In addition, lymph smears were prepared from prescapular lymph nodes biopsy  

to detect Koch's Blue bodies inside the lymphocytes. Sixty-five ticks infested  sheep 
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were collected for classification and detection of Theileria spp. inside them using c-

PCR and m-PCR techniques. 

The results of this study showed that the overall prevalence of Theileria spp. 

In sheep in Mosul city was 21.6% and 52.4% using ME and c-PCR technique 

respectively. A slight agreement was observed between ME of blood smears and c-

PCR technique according to Kappa value ( ), with low sensitivity, specificity 

and accuracy of ME method were 30%, 88.6%, 5 .4% respectively compared with c-

PCR technique. In this study, ME of blood and lymphatic smears observed that the 

presence of the Theileria spp. inside red blood cells and lymphocytes in different 

forms with parasitemia ranging from 2%-18% and 1%-15%, respectively. As well 

as, the prevalence of mixed infection with both types was 22.7% and single infection 

with T. lestoquardi was 20%, which was significantly (P<0.05) higher than single 

infection with parasite 9.7% using the m-PCR technique.  The results, based on the 

c-PCR technique, administrated that the presence of predisposing factors associated 

with the high prevalence of Theileria spp. in infected sheep, and infected sheep with 

T. lestoquardi and mixed infection suffered from the acute form of  the disease. 

While, sheep infected with T. ovis were absent clinical signs. 

 In this study, three species of hard ticks infested sheep were identified and 

classified includes Hyalomma anatolicum anatolicum,  Rhipicephalus sanguineus, 

and Rh. Turanicus 56.9%, 24.6% and 18.4% respectively, With most common H. 

anatolicum anatolicum species. Moreover, based on the  m-PCR technique, T. 

lestoquardi and T. ovis were detected within engorged female ticks of H. anatolicum 

anatolicum and Rh. sanguineus species, as well as,  T. lestoquardi only was  detected 

within Rh. Turanicus. 

 The results of the local sequences analysis of the T. ovis (3 Sequences) 

which were recorded in the gene bank with accession numbers (OP001587, 

OP001588 and OP001589) showed a 100% identity with the sequences recorded in 
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Pakistan and India. As well as, local sequences of the T. lestoquardi (3 sequences) 

which were recorded in the gene bank with accession numbers (OP001630, 

OP001631 and OP001632), showed a 100% identity with the sequences recorded in 

the Kurdistan regions-Iraq, Sulaymaniyah governorate, Egypt, Sudan and Italy. The 

phylogenetic tree after performing 100 nucleotide sequence reconstructing using 

Bootstrap analysis showed a high developmental relationship between the local 

sequences of T. lestoquardi and T. ovis with other global sequences same parasites  

indicated above.  

 We concluded that both T. lestoquardi and T. ovis are widespread among 

sheep and it's transmitted ticks in Mosul city, Iraq. 

 


