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was also reported in some cases, and the percentage of protozoan and

helminths was 8.44% ( 6 out of 76). This study revealed no

correlation between infection and some factors such as the animal's
Abstract age, nature of feces, and sex of the animals. The results of this study
revealed the following genera: protozoa, Nematoda, Cestoda, and
Trematoda. The highest percentages of parasitism were occurred by
Strongyloides spp. and Eimeria spp.; however, Cooperia spp
revealed the lowest percentages of infection. Moreover,
Cryptosporidium spp was reported in 2.63% ( 2 out of 76) examined
samples. In conclusion, this study approved parasitic gastrointestinal
infections in the digestive system of camelids (Camelus
dromedaries) in Bediat Al- Samawa/ Al Muthanna province/ Iraq.
The reported parasites are analogous to parasites fauna reported in
other ruminants, expressing an essential challenge to animal farming.
The author recommends another future study to be focused on the
relationship between the camelid's gastrointestinal parasites and
parasites of other farm animals and to understand its epidemiology
and their economic influences on public health.

Internal parasite infestation is slightly
not well studied in camelids in Iraq.
Only a few reports of research have
been done on Camelus dromedaries in
Iraq in general and Bediat Al- Samawa
in particular in comparison to other
livestock such as bovine, caprine, and
ovine. Subsequently, this study intends
to investigate the prevalence and
identification =~ of  gastrointestinal
parasites in feces samples of dromedary
camels (Camelus dromedaries) in
Bediat Al- Samawa/ Al Muthanna
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Introduction

Camel is a large animal with long-necked, humped, even-toed ungulates and including
in the mammalian genus Camelus of the Camelidae family. The camelids are found in
different countries around the world. Globally, there are 20 million camels, according
to FAO, and the majority (about 15 million) of these camels were settled in Africa, while
Asia has the rested number ( Al Salihi et al, 2018; Abdul Al-Rahman et al., 2020).
Camelids are important livestock for their milk and meat productions and are still used
in some countries for transportation and across the deserts between different Asian and
African countries ( Al Salihi, 2016). According to Al-Salihi, ( 2012), there were 58,000
in Iraq in 1978. All these camels are one-humped and commonly distributed in certain
provinces in Iraq. However, the statistical survey of livestock in 2008 in Iraq found only
51,703 head camels. The livestock census, which was conducted between 2012 and
2014, approved the increment in the number of camels to 88,282 heads ( Talal et al.,
2020).

Like other farm animals, camelids are susceptible to different infectious and non-
infectious diseases (Fowler, 2010). Moreover, previous studies mentioned that camelids
are prone to parasitic diseases ( Ahmed et al., 2018; Dubey & Schuster, 2018; Oksanen
and Lavikainen, 2015; Saeed et al., 2018; Sazmand & Joachim, 2017; Al Salihi, 2018)
and causing considerable economic losses related to decrease in the performance and
productivity of the infected camels as well as mortality in severe cases ( Sazmand &
Joachim, 2017; Bekele, 2002). Studies from various countries approved the importance
of gastrointestinal parasites like protozoa and helminths in camelid populations ( Dubey
& Schuster, 2018; Narnaware et al., 2017).

In Iraq, studies on gastrointestinal parasites in camelids have been done in some
provinces ( Zahra M. Al-Hakak, 2018; Al Salihi, 2018; Azhar, 2017). However, herds
of camelids in Iraq is still suffering from many debilitating diseases, including vector-
borne and blood parasites such as babesiosis, rickettsiosis, and trypanosomosis (
Bennoune et al., 2013; Bouhous et al., 2008; Djerbouh et al., 2012), as well as tissue
Echinococcus spp (Al Salihi, 2018).

Searching in review literature revealed scarce publications on camels gastrointestinal
parasite infestation in Bediat Al- Samawa/ Al Muthanna province/ Iraq. Moreover, little
attention to gastrointestinal diseases as a problem was paid at the herd level.
Subsequently, this study intends to investigate the prevalence and identification of
gastrointestinal parasites in feces samples of dromedary camels (Camelus dromedaries)
in Bediat Al- Samawa/ Al Muthanna province/ Iraq based on microscopical
examination.

Materials and methods

This study was extended from February to June 2018 on three herds of camel ( Camelus
dromedaries) at Bediat Al- Samawah near Sawa Lake /Al Muthanna province / Iraq.
Al Muthanna governorate is located 280 kilometers (174 miles) southeast of Baghdad
in the middle point between Baghdad and Basra. This area is characterized by a desert
climate, in summer temperatures over 40°C, while rainfall is scarce and limited to the
winter months. Geographically, it is a sandy desert with ridges, and many camel owners
live a nomadic life, migrating from one place to another looking for grassland and Water
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oases. Moreover, desert plants and periodic pastures of diverse concentrations are
dominated in this area with average High Temperatures are 15°C (January) to 42°C
(July), while the average Low Temperatures are 7°C (January) to 30°C (July) ( Figure.
1). Different animal species such as goats, sheep, and cows have been raised in the same
area besides camels.

Seventy-six fresh fecal samples were collected from camels either directly or from the
ground immediately after defecation. Each sample was kept in a sterile plastic container,
labeled with the epidemiological data, and transported to the laboratory of clinical
pathology/ College of Veterinary Medicine/ Al Muthhanna University for further
processing. This study was approved by the animal and research ethical committee at
the college of veterinary medicine/ Al Muthanna university. All samples were examined
grossly to assess the consistency of the feces and to check for visible parasitic elements.
Later on, the fecal samples were processed for microscopic examination after
concentration by formalin-ether sedimentation.
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Figure.1: Shows the area of the study

Additionally, all samples were processed by floatation technique (NaCl solution of 1.2
density). The microscopic examination of Cryptosporidium spp. was done by modified
Ziehl-Neelsen staining procedure while Lugol staining technique was used to detect
Giardia cysts. Moreover, based on detecting eggs and oocysts excretion in the feces, the
genus identification was made. A semi-quantitative scoring method was used for the
detection of Cryptosporidium spp. Oocysts infestation using X40 objective lens, and the
number of oocysts was calculated in 200 fields/ slide. The scores of positive slides were
established as (+), (++), (+++) for less than five oocysts per slide, 1 to 10 oocysts per
field of view, and 11 or more oocysts per field of view, respectively. The total
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percentage of infection and percentage of the prevalence of each species of parasites
were determined using statistical analysis.

Results

The microscopical examination revealed the presence of various parasitic spp in
examined fecal samples. The total percentage of gastrointestinal parasites was 52.46%
(39 out of 76). Various species of parasites were recognized in this study, including the
following: the protozoal, helminths, Mixed infection ( protozoan and helminths), and
Cryptosporidium spp at the percentages of 19.55% ( 14 out of 76), 21.71% ( 16 out of
76), 8.44% ( 6 out of 76) and 2.63% ( 2 out of 76) respectively (Table.1). This study
revealed no correlation between infection and some factors such as the animal's age,
nature of feces, and sex of the animals. The results of this study revealed the following
genera: protozoa, Nematoda, Cestoda, and Trematoda. The highest percentages of
parasitism were occurred by Strongyloides spp. and Eimeria spp.; however, Cooperia
spp was revealed the lowest percentage of infection, 1.31% (1 out of 76 ). Moreover,
Cryptosporidium spp was reported in 2.63% ( 2 out of 76) examined samples.

Table.1: Shows the infection rate of identified categories gastrointestinal parasites in
examined camels.

Identified parasites Number of infected | Percentages of infection
camels
protozoal 14 19.55%
helminths 16 21.71%
Mixed infection | 6 8.44%
(protozoan and helminths)
Cryptosporidium spp 2 2.63%
Discussion

Scarce information is available regarding the epidemiology of gastrointestinal parasitic
infestation in dromedary camels in Bediat Al- Samawa/ Al Muthanna province/ Iraq.
The present study results indicated that the overall infection rate was 52.46% ( 39 out
of 76) examined samples. These findings agree with those reported previously by others
in African and Asian countries ( Bekele, 2002; Abdel-Rady, 2014; Borji et al., 2010).
The result also agrees with previous national studies in other Iraqi provinces ( Zahra M.
Al-Hakak, 2018; Al Salihi, 2018; Azhar, 2017). The parasitic infections of camels are
likely to depend on several factors, such as environmental and host-related factors.
Climatic factors and farming practices are important environmental factors, whereas
animal breed, age, and population density are host-related factors. Other factors affected
by this kind of investigation are the method, sampling time, and the number of screened
animals. All these factors have an obvious impact on the current study results that
recorded a high percentage of parasitic infestation, 52.46% ( 39 out of 76). This study
also showed that the protozoal infections were reported at 19.55%, while helminth
infections were reported at 21.71%. But the mixed infection was also reported in some
cases, and the percentage of protozoan and helminths was 8.44%. These results are
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compatible with previous observations reported by another researcher ( Radfar &
Aminzadeh, 2013; Anwar and Khan,1998). These studies approved that both protozoan
and helminthic are commonly associated with livestock, including camelids. Different
genera of nematodes and protozoa were recorded in this study, such as Strongyloides
spp. and Eimeria spp., but these results are incompatible with previous studies ( Abdel-
Rady, 2014; Radfar & Aminzadeh, 2013 ). Additionally, Oesophagostomum spp.,
Trichostrongylus spp., Dictyocaulus spp., Chabertia spp., Ostertagia spp., Cooperia
spp., and Fasciola spp. were seen as individual cases. However, the results of the current
study showed somehow higher percentages compared to those reported previously from
different African and Asian countries. The percentage of Cryptosporidium spp was
2.63% ( 2 out of 76) of examined samples and this result is lowered from previous
studies in other provinces in Iraq and Iran (Zahra M. Al-Hakak, 2018; Azhar,2017;
Razawi et al., 2009; Hussin et al., 2015).

Previous studies from Iraq are compatible with the results of the current study. Zahra et
al., (2018) studied the prevalence of gastrointestinal tract parasites in 180 camels, while
the number of healthy she-camels was 149 (82.8%), they found that the number of
infected camels was (31) by (17.2%) for both sexes, but the percentage of females was
higher than that of males. This study also approved the significant statistical differences
between males and females at (p< 0.05). The study also noticed a variation in
gastrointestinal parasites according to age groups with the highest rate of infection in
age (1 year - 3 years), while the lowest percentage (0.55%) occurred in camels in age
(10 years - 12 years) and (13 years - 15 years). Zahra et al., (2018) also detected the
most common type of parasitic genera, including Oesophagostomum venlosum (13%),
Oesophagostomum columbianum (0.64%), Trichuris globulosa recorded by (3.2%), and
Entrobious spp.. The current study results are also compatible with other previous
studies done by Azhar, (2017) in Diwanyiah city/ Iraq in 2016. They detected the
prevalence of intestinal parasites in camels by fecal examination. The results of this
study have approved the presence of intestinal parasites (one or more species) with a
percentage reach to 86.36%; Fasciola spp was maximum (31%), followed by Eimeria
spp (26%), Cryptosporidium spp (17.89%), Nematodirus spp (7.36%), Trichostrongylus
spp (6.31%), Moneizia spp (5.26%) and Trichuris spp (3.1%).

In Conclusion, the current study results approved the high percentage of incidence of
gastrointestinal parasites in fecal samples collected from camels in Bediat Al- Samawa/
Al Muthanna province/ Iraq. The reported parasites are analogous to parasites fauna
reported in other ruminants, expressing an essential challenge to animal farming. The
authors recommend another future study to determine the relationship between the
camelid's gastrointestinal parasites and parasites of other farm animals and to understand
its epidemiology and their economic impacts on public health.
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