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Abstract

A total of 200 fresh fish of five species 56 Arabibarbus grypus, 54
Cyprinus carpio, 35 Mesopotamichthys sharpeyi, 30 Chondrostoma
regium and 25 Luciobarbus xanthopterus were collected from local
markets from Mosul city for the period from August 2023 to February 2024
to detect the infections with ectoparasites and endoparasites. The results of
the current study showed that the fish are infected with four types of
external protozoa, Trichodina spp., Ichthyophthirius spp., Piscinoodinium
spp. and Chillodenella spp., where the highest incidence in Trichodina spp.
parasite reached 19.5% with a significant difference, followed by
Chillodenella spp. and Ichthyophthirius spp. 7.5%, 6.5% respectively, and
the lowest with the parasite Piscinoodinium spp. with an infection rate of
3%. There were no significant differences in the infection rates between
endoparasites and ectoparasites during the months of August to February
at P<0.05. The infection rates ranged between 32.43% and 14.28%, where
the highest rate of infection was in August 32.43%, and the lowest in
February14.28%. The study showed that by external scraping from skin,
gills and fins, where the locations of the external parasites varied, where
the Trichodina spp. parasite was isolated from the skin, gills and fins, while
Ichthyophthirius spp. parasite was isolated from the skin and fins, while
both Chillodenella spp. and Piscinoodinium spp. were their places in the
skin and gills.

The results of microscopic examination of the external protozoa
showed wet scraping and depending on the morphological characters,
where Trichodina spp. parasite appeared in pear or round shapes depending
on the type of parasite, containing many food vacuoles as well as large and
small nucleus, and in golden to brown in color, and is characterized by the

presence of cilia that surround the outer surface of the parasite. Its diameter
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varies between 37-60 um. It contains the adhesive disc which also contains
complex structures in the form of three rings positioned together, the outer
ring of which is very prominent called the denticulate ring. While the
parasite Ichthyophthirius spp. appeared with wet scrape as pear-shaped and
ranging from 0.03 to 1 mm. It is characterized by the presence of two nuclei
inside, one of which is large in shape in the form of a horseshoe and the
other is circular. The Chillodenella spp. parasite appeared the wet mount
of fish in the form of an oval leaf and flat dorsally ventrally, containing a
large nucleus, granular cytoplasm and many small gaps in addition to two
ciliated vacuoles. The size of the parasite ranges from 50-70 x 30-40 pum.
The study revealed for the first time the parasite Piscinoodinium spp. in the
wet mount of skin where many active phases were observed in pear or
round shapes and in different sizes, golden to brown in color, and hundreds
of the parasite were observed in the form of colonies using anatomical
microscopy.

The results of the molecular study using polymerase chain reaction
(PCR) technique to detect the parasite 7richodina spp. by amplifying the
SSUrDNA gene and a reaction product of 1700 bp while the results of the
PCR for the investigation of the parasite Ichthyophthirius spp. were also
proven with product 1700 bp.

Results of gene sequencing analysis for skin, gills and fin samples of
were confirmed positive for Trichodina spp. under accession number
PQO012982 and isolate of Ichthyophthirius spp. under the accession number
PQO012981 belongs to the species Ichthyophthirius spp. according to the
analysis of the genetic tree of both parasites.

Microscopic examination was carried by scraping smears from the
stomach and intestine stained by Giemsa, Lugal iodine and floatation
method with saturated sugar solution. Results revealed that fish were

infected with four species of internal protozoa, Cryptosporidium spp.,
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Eimeria spp., Entamoeba spp. and Giardia spp. The highest incidence of
Cryptosporidium spp. and Eimeria spp. were 26.5% and 21.5%
respectively. While the incidence rate was lower with Giardia spp. and
Entamoeba spp. 3.5% and 1% respectively with no significant differences
between them. The infection rates for months ranged between 34.28% and
14.28%, the highest rate was in October 34.28% and the lowest in February
14.28% with no significant differences at P<0.05. Morphological
characteristics of Cryptosporidium spp. oocysts appeared spheroidal or
ovoidal with diameter ranged from 4.6-5.5 X 3.8-4.7um. The oocysts of
Eimeria spp. are spherical to ovoid 12-19 pm in size. The parasite
Entamoeba spp. cysts are spherical 10 to 18 pm., while cysts of Giardia
spp. parasite appeared as oval containing four nuclei surrounded by a
protective wall and about 8-12 um. Presence of intestinal protozoa in fish
species is due to age factor and water contamination. This is the first report
concerning prevalence of intestinal protozoa in fish species in Mosul, Iragq.
Nested PCR and sequence analysis of four samples using /8SrRNA gene
showed positive for both zoonotic species Cryptosporidium parvum and
Cryptosporidium hominis under accession numbers PP593584 of
Cryptosporidium parvum and three isolates PP593585, PP593586 and
PP593587 for Cryptosporidium hominis were 100% identical to the same
species in other studies in Iraq and other countries according to blast in

GenBank of NCBI.




