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Abstract

Pediculosis is considered as one of the most significant veterinary
parasitic diseases causing economic losses whether directly or indirectly.
The study aimed to evaluate some data about risk factors such as seasons,
sex, age, breed, collection area of study and feeding system; and vector
role of lice for some blood protozoa. The study has been applied during the
months from January-2022 until December-2022. The Total numbers of
examined: 1170, 470, 545 and 1060 of sheep, goat, cattle and buffalo were
respectively. Microscopical examination by using dissecting microscope
and canon digital camera, molecular procedures done by DNA extraction
and analysis. The total infestation rates have proven and be higher in goats
57.02% and in buftaloes 54.06% followed by sheep 50.43% and the lowest
rate found in cattle 40.37%, it should be noted that the current study is the

first in Iraq.

In sheep, the highest infestation rate has been recorded during the
months of winter equaling 60% at p< 0.05, followed by April, May, and
June being 54.3% at p< 0.05, while the lowest infestation rate has been
recorded during the months of October, November, December, and July,
August, September being 44.4% and 40% respectively at p< 0.05. Within
age risk factor, no significant differences as far as the age groups less than
3 years compared to more than 3 years being 49.62%, 51.46% respectively.
As far as sex risk factor was concerned the highest infestation rate in
females was 68.97% being significant at p< 0.05. As for breed risk factor,
no significant differences between local, foreign breeds are recorded. The
highest infestation rates were recorded in the farthest districts and
subdistricts from Mosul city and the lowest rates were noted in their nearest

and neighboring counterparts locations and suburbs of Mosul center.
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Results of the feeding system risk factor had shown that indoor feeding

was more risker than outdoor feeding.

In goat, the infestation rate was the highest during the months of
winter. Least infestation rate has been documented spring months as 50%
respectively at p <0.05. Age group more than 3 years had recorded 71.76%
infestation rate compared with 39.53% per the high infestation rates than
the three years with notable difference at p < 0.05. The optimum recorded
significant infestation rate was 76.6% in female than in male group and is
significant at p< 0.05. Significant infestation rate in local breed than
external imported breeds. Bazwaya area has the highest infestation rate
88.33% compared with City Centre and Gogjali with 61.33% and 47.3%
respectively. Extensive feeding system 69.16% was higher than indoor

system 52.5%.

In cattle, higher infestation rate was seen in winter has been recorded
which is the highest and the lowest rate were recorded in summer months.
Difference between age groups was not significant. Highest infestation rate
was detected in male 66.66%. The infestation breed rates were the highest
in Georgian than with Turkish and Local breeds with 36.36 and 35.2%
respectively, with significant differences at P<0.05. The maximum
infestation rates have been documented in Izhilila as 50% and Bazwaya as

46.42% and the lowest has been recorded in Orta Kharab as 25%.

In local Iraqi buffaloes, the highest infestation rate has been recorded
in winter months 79%, while the lowest rate was recorded in autumn
43.86%, at p<0.05. Highest and significant infestation rate was noted as
64.09% in age group more than 3 years compared with 37.5% in age group
less than three years with notable differences at P<0.05. The higher

infestation rate was recorded 61.09% in female group compared with
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43.09% in male at p<0.05. Highest infestation ratio is recorded in Hawy
Al-Maslakh (the right coast of Mosul) with 80%; while the lowest was in
Hammam Al-Alil with 36%.

The morphometric results in this study have displayed that species in
sheep was of two species of lice; sucking lice Linognathus spp., and biting
lice Damalinia ovis. Also, the goats there had been two species of lice;
sucking lice Linognathus spp. and biting lice Damalinia caprae. The biting
lice species Damalinia bovis was recorded in cattle while the sucking lice
species Haematopinus tuberculatus was recorded in buffalo. The highest
infestation rate in sheep with Damalinia ovis was 76.2% while in
Linognathus spp. was 16.9% and the mixed infestation was 6.7%. The
infestation rate of Linognathus spp. in goats was 78.3% and with

Damalinia caprae was 14.1% while mixed infested rate equals 7.4%.

Clinical gross examination results of skin of ruminants skin revealed
the occurrence of lice accompanied with their egg nests on the skin of goats
with heavy infections showing damaged hair and hair fall spots due to

heavy infestation.

Microscopically, in sheep, the identification of the species Damalinia
ovis having the following morphological features: reddish-brown, 1.6-
3mm long, mouthparts are located ventrally, large head wide equal to the
body and rounded anteriorly, having 3 segmented antennae and one claw

on each tarsus.

Louse species found in sheep are from the sucking lice Linognathus
spp. Having the following morphological features: adults are 0.75mm wide
and 2.2mm long, blue to black, first pair of legs is smaller than second and

a third are with a long narrow head and slim body.
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The lice species found in goat is; Damlinia caprae having the
following morphological features; adults are reddish-brown in colour,
1.5mm long and 0.66 wide, large rounded and wide head like the body in
the front, while the mouthparts are ventrally featuring one single claw over
every tarsus, 3 segmented antennae. The sucking louse Linognathus spp. is
characterized by the following morphological features: adults are blue to
black in color, 2.14mm long and 0.7 wide, with slim body and long needle

like head having five segmented antennae body, and one claw in each leg.

The lice species found in cattle is the biting lice Damalinia bovis
according to the following morphological features: adults are red to brown
colour, 1.5mm long and 0.68mm wide, with dark lines on the abdominal
regions, with large head and wide like the body, and rounded from the end

having one claw in each leg.

The lice species found in buffalo is the sucking lice Haematopinus
tuberculatus and according to the following morphological features: black
brown in color, the young are 3.8mm long, 1.9mm in width, with clear sight
spots with no eyes, the paratergal plates were very prominent having
antennae containing five segments and pointed head with one large claw in

each.

Molecular results by traditional polymerase chain reaction results of
amplification of 18S rRNA gene is bp 539 for lice species are of buffaloes,
cattle, sheep, and goats. Amplification results universal primers of Cox 1
gene buffaloes, cattle sheep and goats. Concerning lice as a vector for
blood parasite, the PCR results have shown the amplification of 16STRNA
gene revealing positive for Anaplasma spp. bp 345, while amplification
results of 18SrRNA gene from lice had revealed positive for Theileria spp.
bp 1750.
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The results of the sequences COX1 gene had shown that the three
species of lice are Haematopinus tuberculatus, Bovicola bovis and
Linognathus africanus which have been isolated from the city of Mosul,
had a significant distance to other species recorded in different countries
when matched with the World Gene Bank, and they had the accession
numbers of Haematopinus tuberculatus PP593603 and PP593604
matching 100% to both Pakistan, and Iran species. The species Bovicola
bovis accession number PP599070 matches 100% with the species of
Canada. While the species Linognathus africanus accession numbers
PP598894, PP598895, PP598896, PP598897 and PP598898 match 100%
with Hungary species and 99.44% with Mexico, China, and The United
Kingdom, and as 99.17% with Mexico.

Concerning lice as a vector for blood parasite, Molecular results of
lice as a vector revealed that the sucking lice of sheep and buffaloes were
free from Trypanasoma parasite while amplification results of 16SrRNA
gene from lice have shown positive for Anaplasma spp. bp 345, while
amplification results of 18SrRNA gene from lice have revealed positive for

Theileria spp. bp 1750.

The results of the sequences of partial 16S rRNA gene and
phylogenetic tree analysis confirmed the presence of the blood parasite
Anaplasma in sucking lice Haematopinus tuberculatus isolated from
buffaloes with the accession number PQ012927 which has a significant
distance to other Anaplasma sp. recorded 100% match in many countries,
KX165361 in Brazil and MN401148, 0Q909488, 0Q909474,
0Q909471, 0Q909468, 0Q909463, 0Q909458, 0Q909452, OQ909445

in Brazil.
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While the results of the sequences of partial 18S rRNA gene and
phylogenetic tree analysis also confirmed the presence of the blood parasite
Theileria in sucking lice Linognathus spp. isolated from sheep with the
accession number PQ012980 with high degree of molecular similarity to
other Theileria spp. recorded 98.20% to 99.53% in USA, Cina, Indonesia
and India with the accession numbers: U97048 and U97049 in the USA,
ORO067885 in India , DQ286801 in China, AB000274 in Indonesia,
U97053 and U97050 in the USA, AB000273 in Indonesia, U97051 in the
USA , DQ256380 in China.
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