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Abstract

Babesia is one of the most significant parasites transmitted by hard
ticks, causes high rates of morbidity and mortality in sheep herds across
the different countries of the world . In this study atotal of 400 blood
samples taken from sheep in various regions of Mosul district were used
in the current study to diagnose Babesia.

The Babesia species was diagnosed in 183 blood positive samples,
with a total infection rate of 45.75%. Two species of Babesia were
diagnosed: The large-sized Babesia (Babesia motasi) with a
measurement rate of (3.76+0.83) x (2.39+0.78) and a range of (2.5-5) x
(1-5) um and small sized Babesia (Babesia ovis) with a measurement
rate of 1.81+0.58 x (1.1+£0.47) um , with a range of (1-2.5) x (1.1-2.1)
um. The current study also considered the feasibility of staining 50 sheep
blood samples with the fluorescent Acridine orange stain (AO).

The infection rate with B.ovis reaching 72.13% and the single
infection pattern with B.ovis reaching 40.43%.Sheep that appeared
clinically healthy had a parasitism rate of 4.5+4.54 with a range of 0.2-
21.6, while the parasitism rate in sheep that had some clinical signs was
16.39+11.05 with a range of 0.3-40.5. The infection rate with the
Babesia species in sheep in the different areas affiliated with the Mosul
district center, reaching 52.77%, followed by the Hammam Al-Alil and
Bashiga areas, reaching 48.93% and 47.5 respectively. As for the other
areas, the infection rate ranged between 40-45.16 %. The study's findings
demonstrated that there was no significant variation in the association
between the months of the year and Babesia parasite infection.

There was no statistically significant difference in the prevalence of
Babesia parasite between male and female of sheep and between the age

groups examined
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In this study the Babesia was diagnosed in sheep that had some
clinical signs with an infection rate of 49.28%. Babesia was also
diagnosed in sheep that appeared clinically healthy or subclinical infected
animals with a rate of 41.88%.

Babesia parasite infection did not show a significant difference in
infection rates between imported and local sources, however, there was a
significant difference in infection rates between sheep raised in closed
breeding and sheep raised in open grazing systems.

The present research was conducted to distinguish Babesia spp. in
sheep in different areas in Mosul district, using conventional molecular
methods. 180 blood samples were collected from local sheep randomly.
The blood samples were examined by using PCR technique, genetic
sequencing, and a phylogenetic tree based on the 18SrRNA gene. The
results showed that a number of positive samples infected with Babesia
parasite reached 132 samples( 73.3%), with a reaction result of 300 base
pairs, the result of molecular examination confirm the diagnosis of
Babesia ovis and Babesia motasi with product 549,402bp respectively
and the Babesia ovis isolate was the most frequent.

In this research, three new isolates of the of Babesia ovis
(LC799506.1, LC799507.1, and LC799508.1) and three new isolates of
the Babesia motasi (LC799509.1, LC799510.1, and LC799511.1 were
recorded in sheep in Mosul district. The Babesia ovis isolates fall within
the scope of the genetic sequence and phylogenetic tree within the same
clade and that these isolates were closely related to both the Turkish
(HM241889.1) and German (AY260178.1) isolates. As for the three
1solates of Babesia motasi, there was closeness between the two isolates
LC799510.1 and LC799511.1 Also, these two isolates were close to the
Chinese isolate(MH899762.1 and MF361088.1) and the British isolate
( KU2345270.1) while our isolate LC799509.1 was close to the Iraqi
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isolate recorded in Diwaniyah KP998110.1), as well as to the isolate
recorded in Pakistan (KY765559.1).

According to the study's findings, the overall percentage of sheep
infested with hard ticks was 19.25%. It was also observed that the ears of
sheep had the highest percentage of ticks on their bodies, at 90.9%. Of
the isolates, two species of ticks were identified: Rhipicephalus turanicus
and Hyalomma anatolicum anatolicum.

The highest rate of sheep infestation with tick was in the Hammam
Al-Alil area, followed by the fields of the College of Agriculture and
Forestry, where it reached 33.76% and 32.46%, respectively. The study
showed a significant difference in the rate of ticks infestation between
male and female sheep, where the highest rate was in females 25.59%,
while in males the rate was 12.16%. The results of the study indicated
that the highest rate of ticks infestation in sheep was in the ages of 1-3
years, reaching 28.44%, noting a significant difference in the rate of ticks
infestation between the different age groups of sheep. The study also
showed that the highest rate of ticks infestation in sheep was during the
summer months (June, July and August), reaching 42.42%, 63.88% and
36.11% respectively, followed by the autumn months (November,2023,
September and October,2024), reachingl1.42% , 25.71%, 22.85%
respectively, while no ticks were observed on sheep during the winter
months.

Both the 16SrRNA gene and the COX1 gene, which have molecular
weights of 460 bp and 700 bp respectivly, were used to validate the
identification of the ticks genera Hyalomma and Rhipicephilus. In this
study, four new tick isolates were identify in sheep in Mosul district:
Hyalomma anatolicum anatolicum (PV174205.1, PV174206.1) and
Rhipiciphalus turanicus (PV174207.1, PV174208.1). Additionally, two

species under two genera of hard ticks were identified by molecular
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analysis and sequencing, including Hyalomma anatolicum anatolicum
and Rhipiciphalus turanicus, which infest sheep in Mosul district.

While our isolates of Hyalomma anatolicum anatolicum
(PV174205.1, PV174206.1) were close to the isolates recorded in India,
Iraq, China, the United Arab Emirates, and Egypt, there was a 100%
genetic similarity between Rhipicephalus turanicus (PV174207.1,
PV174208.1) and the isolates recorded in China and Kazakhstan.
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