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Abstract

This study was conducted in Nineveh Province on 200 fecal samples
collected from sheep and 50 milk samples collected from ewes during the
period from August 2024 until the end of February 2025. The samples were
examined at the Parasitology Laboratory, Department of Microbiology,
College of Veterinary Medicine, University of Mosul, using both
microscopic and molecular diagnostic techniques. The overall infection
rate detected by microscopy was 52% among the 200 fecal samples.
Microscopic analysis revealed that Cryptosporidium oocysts appeared
spherical or round and stained red against a blue background when using
the acid-fast stain. When using acridine orange stain, the oocysts appeared
as circular or spherical orange structures on a green background, while with
iodine staining they appeared spherical or oval surrounded by a clear halo.
The presence of Cryptosporidium oocysts was also detected in 56% of the
50 milk samples.

The results of this study confirmed a correlation between the month
of sampling and the infection rate, with the highest prevalence recorded in
August (85.7%) and the lowest in January (20%). Animal age had a
significant effect on infection prevalence, as all age groups were
susceptible to infection. The highest rate (95.45%) was observed in lambs
aged 1-3 months, and the infection rate decreased progressively with age.
A significant difference was also found between sexes, with males showing
an infection rate of 75.5% compared to 32.7% in females.

The study also showed that the absence of diarrhea did not exclude
the presence of the parasite, since 52% of normal fecal samples and 50%
of diarrheic samples were positive. In addition, several factors showed
significant effects on infection prevalence, including herd size, type of

husbandry, pregnancy status of ewes, and the nature of the housing floor.
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Microscopic findings were further confirmed by molecular testing of
highly infected samples through DNA extraction from Cryptosporidium
oocysts shed in sheep feces. Sequencing of the 18S rRNA gene revealed
three species of Cryptosporidium: C. parvum, C. hominis, and C.
ubiquitum. This is the first study to report these Cryptosporidium species
in sheep in Nineveh Province. Six isolates were deposited under the name
RFMN-2024 and registered in the GenBank database. Phylogenetic
analysis demonstrated a genetic similarity between the local isolates and
strains previously recorded in other Iraqi provinces as well as strains

1solated from other countries around the world.
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GRAPHICAL ABSTRACT

This study was conducted in Nineveh
Province on 200 fecal samples collected
from sheep and 50 milk samples collected
from ewes during the period from August
2024 until the end of February 2025.

The overall infection rate detected by
microscopy was 52% among the 200 fecal
samples. Microscopic analysis revealed
that Cryptosporidium oocysts appeared
spherical or round and stained red against a
blue background when using the acid-fast
stain.

The study also showed that the absence of
diarrhea did not exclude the presence of the
parasite, since 52% of normal fecal
samples and 50% of diarrheic samples were
positive.

Six isolates were deposited under the name
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Nineveh Province sheep and 50 milk samples collected from ewes during the period from August 2024 until the
Cryptosporidium end of February 2025. The samples were examined at the Parasitology Laboratory, Department
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of Microbiology, College of Veterinary Medicine, University of Mosul, using both
microscopic and molecular diagnostic techniques. The overall infection rate detected by
microscopy was 52% among the 200 fecal samples. Microscopic analysis revealed that
Cryptosporidium oocysts appeared spherical or round and stained red against a blue
background when using the acid-fast stain. When using acridine orange stain, the oocysts
appeared as circular or spherical orange structures on a green background, while with iodine
staining they appeared spherical or oval surrounded by a clear halo. The presence of
Cryptosporidium oocysts was also detected in 56% of the 50 milk samples.

The results of this study confirmed a correlation between the month of sampling and
the infection rate, with the highest prevalence recorded in August (85.7%) and the lowest in
January (20%). Animal age had a significant effect on infection prevalence, as all age groups
were susceptible to infection. The highest rate (95.45%) was observed in lambs aged 1-3
months, and the infection rate decreased progressively with age. A significant difference was
also found between sexes, with males showing an infection rate of 75.5% compared to 32.7%
in females.

The study also showed that the absence of diarrhea did not exclude the presence of the
parasite, since 52% of normal fecal samples and 50% of diarrheic samples were positive. In
addition, several factors showed significant effects on infection prevalence, including herd
size, type of husbandry, pregnancy status of ewes, and the nature of the housing floor.
Microscopic findings were further confirmed by molecular testing of highly infected samples
through DNA extraction from Cryptosporidium oocysts shed in sheep feces. Sequencing of the
18S rRNA gene revealed three species of Cryptosporidium: C. parvum, C. hominis, and C.
ubiguitum. This is the first study to report these Cryptosporidium species in sheep in Nineveh
Province. Six isolates were deposited under the name RFMN-2024 and registered in the
GenBank database. Phylogenetic analysis demonstrated a genetic similarity between the local
isolates and strains previously recorded in other Iraqi provinces as well as strains isolated from
other countries around the world.
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