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1- Introduction

Piroplasmsare atick-transmitted parasitic protozoa parasites divided into two genera Theileria and Babesia. They are
the causative agents of theileriosis and babesiosis respectively (16,9). Theileriosis occurs over a wide geographic are
aranging from Southern Europe and extending to Southern Russia, Middle East,Central Asia,China, India, Northern
Africa and Sudan, Eritrea and Mauritania (19, 10, 18). Ticks belonging to family Ixodidae transmit a wide variety
of pathogens to vertebrates ranging from viruses to helminthes; theileriosis is one of the widespread transmitted
by ticks (14). Small ruminants are affected by T.letoquardi, T.uilenbergi and T.luwenshni which are very
pathogenic;T.ovis, T.seperata, and T.reconditte are lesser (23).Among known Theileria parasites of small ruminants,
T.lestoquardi is highly pathogenic and causes malignan to vinetheileriosis (24,13). The incubation period in infected
animals varies from 9-25 days and the severity of the infection is dependent on the susceptibility of the animal,
virulence of the parasite and the number of sporozoites that were transmitted to the animal during infection (20),the
course of infection may consequently vary from per acute, acute or sub acute to chronic depending on the
interaction between the host and the parasite. The present study aims to investigate the Theileria species in sheep in
Al-Kut province in the east of Iraq by PCR amplification of SSU rRNA and 30KDa genes.

2. Materials and methods
2.1. Samples Collection

The study was conducted in rural areas of Al-Kut province in the east of Iraq. The climate in this province is
characterized by being cool to moderate winters and hot, dry summer.

A total of 87 blood samples were collected from sheep selected randomly (77 samples from apparently healthy
animals and 10 from suspected animals). Blood was drawn sterilely from the ear vein of these animals. The blood
was put in sterile tubes containing EDTA and stored at -20C°.
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2.2 DNA Extraction and PCR Amplification

The genomic DNAs were extracted from the blood samples according to the manufacturer's instructionsof the
DNA extraction kit (Genomic DNA mini kit (Blood, cultured cell), cat #GB100, GB300, Gene aid, USA).

Theileriaovis and Theileriaannulata were detected by amplification of SSUrRNA gene Whereas
Theilerialestoquardi was detected by amplifying of 30 KDa gene with primer stets as describe in (Table 1).

Fivemicro litters (5pl) of genomic DNA was amplified in 20 pl reaction mixture, containing 1.5 pl of each F and R
primers, 12 pl of DNAase water and lyophilized pellet of Accu power® PCR premix ((Top DNA P01) polymerase
14, each dNTP 250 uM, Tris-Hcl (PH 9.0) 10 mM, Kcl 30 mM and mgcl, 1.5 mM), Bio NEER, south Korea. (Pat
No. 162770). Conventional PCR and Touchdown PCR methods were used using thermal cycler (Labent, USA). As
follows:

The amplification conditions of Theileriaovis were at 94C° for 5 minutes for initial denaturation followed by 35
cycles of denaturation at 94C%or 30 seconds, annealing at 60C° for 60 seconds and extension at 72C° for 60
seconds. The final extension was at 72C° for 5 minutes. Touchdown PCR method was used to amplification of
genomic DNAs in both T.annulata and T. lestoquardi .The amplification conditions of T.annulatawere at 95C° for
2 minutes for initial dentaturation followed by 15 cycles of denaturation at 95C° for 30 seconds, annealing at 54.3C°
decrease at 0.5C% cycle for 30 seconds and extension at 72C° for 40 seconds then 20 cycles of denaturation at 95C°
for 30 seconds, annealing at 47.3C° for 30 seconds and extension at 72C° for 40 seconds. The final extension was at
72C° for 5 minutes.

Regarding to the amplification conditions of T. lestoquardi were the same as the conditions in T. annulata except the
annealing temperature of the first 15 cycles was at 61.7C° decrease 0.5C% cycle and at 54.7C° in second 20 cycles,
and the final extension at 72C° for 80 seconds. Next, 5pl of PCR products were electrophoresis in 1.5% a garose gel
containing 0.5 pg/ul of ethidium bromide.

3. Results

To detect the Theileria species in sheep, the amplification of two regions ofTheileriaSSUrRNA and 30 KDa genes
by conventional PCR and touchdown PCR were performed.

Out of 87 examined blood samples, 55 (63.2%), 62 (71.2%) and 42 (48.2%)samples were shown a positive result
for T. ovis, T. annulataand T. lestoquardi, respectively. In addition to that 40 (45.9%) samples were recorded a
mixed infection of two or all of these species (Table 2, Figures 1,2 and 3).

Table 1: T. ovis, T. annulata and T. lestogaurdi used primers

T. ovis:520bp SSU rRNA gene (8)

F; 5-"TCG AGA CCT TCG GGT-3'

R; 5-TCC GGA CAT TGT AAA ACA AA-3'
T. annulata: 370bp SSU rRNA gene (26)

F; 5-AGT TTC TGA CCT ATC AG-3'

R; 5-TGC ACA GAC CCC AGA GG-3'

T. lestoquardi: 785bp 30 KDa gene (26)
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F; 5-GTG CCG CAA GTG AGT CA-3'

R; 5-GGA CTG ATG AGA CGA AGA G-3'

Table 2: Showing PCR positive cases of theileriosis according to species of parasite.

No. of No. of positive samples & percentage (%)
examined
blood T. ovi % T. annul % [T di % | mixed | %
samples . ovis () . annulata () Jestoquardi 6 | mixe ()
87 55 63.2 62 71.2 42 48.2 40 45.9
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Figure 1:Detection of Theileriaovis in sheep by conventional PCR. Using amplified of SSU rRNA gene. Lanes
1,3,4,5,6,7,8,9,10,11 and 13 represented positive blood samples (520bp). Lanes 2 and 12 appeared a negative
blood samples.
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Figure 2:Detection of Theileriaannulata in sheep by touchdownPCR. Using amplified of SSU rRNA gene.
Lanes 1- 12 representatives as positive blood samples (370bp). Lane 13 was negative blood sample.
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Figure 3:Detection of Theilerialestoquardi by touchdown PCR. By use amplified of 30 KDa gene. Lanes
1,2,3,5,6,7,8, 10,11,12,14 and 15 representatives positive blood samples (785bp). Lane 4,9 and 13 were
negative blood samples.

The results reflected that in study region the sheep can infect with specific species (T. ovis, and T. lestoquardi) and
nonspecific species (T. annulata).

4.Discussion
This study was the first report on the identification of Theileria infection using PCR technique in Al-Kut
province in the east of Iraq; in addition to that the infection with T. annulata was firstly recorded in sheep in Iraq
(17, 3,6,7,1,27,4,5).

Three species were investigated and detected in this paper, T. Ovis, T. annulata,and T. lestoquardi with rates of
infection 63.2%, 71.6% and 48.2% respectively, also mixed infection recorded in 45.9% of examined cases. The
results of the current study have identified with many other studies (2,12,25).This suggests that the all above
Theileria species are prevalent in Al-KutProvince, and the detection of them refer to that there are risky
circumstance especially when knowing that the infections were occurring among apparently healthy sheep (14, 11,
21).

The presence of detectingTheileria species in the study area as an endemic pathogen may be closely related to the
suitable environmental conditions there, that which play an important role in the activation and proliferation of the
vector (ticks) (22,15).
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