M Agricultural Biotechnology Journal :

Shahid Bahonar Tranian
University of Kerman Biotechnology Society
Print ISSN: 2228-6705 Online ISSN: 2228-6500

Detection of some species of intestinal parasitic infection in Iraqi sheep

Ovis aries

Hind Abdulzahra Abdulkadhim Alshaibani
*Corresponding Author. Department of Biology, College of Education, University of Al-
Qadisiyah, Irag. E-mail address: hind.alshabiny@qu.edu.iq

Ikhlas Abbas Marhoon

Department of Biology, College of Education, University of Al-Qadisiyah, Irag. E-mail address:
ikhlas.abbas@qu.edu.iq

Marwa Sami Alwan

Department of Biology, College of Education, University of Al-Qadisiyah, Iraq. E-mail address:

marwa.alwan@qu.edu.iq

Abstract
Objective

Intestinal parasitic infections pose a significant threat to the health and productivity of livestock,
particularly sheep (Ovis aries), which play a crucial role in the agricultural economy and food
security. These infections can lead to poor growth, reduced wool and meat production, and
increased susceptibility to other diseases. Identifying the prevalence and types of intestinal
parasites in sheep is essential for effective disease control and management. This study aims to
investigate the intestinal parasites affecting Iragi sheep in Al-Diwaniyah Governorate, determine

their infection rates, and assess the influence of age on susceptibility to infection.

Materials and Methods

A total of 123 fecal samples were randomly collected from sheep in various areas of Al-
Diwaniyah Governorate between September 2023 and March 2024. The samples were stored at
4°C until microscopic examination. Parasitological analysis was conducted using direct smear,

iodine staining, and Ziehl-Neelsen staining techniques.

Results
The overall prevalence of intestinal parasites was 65.85%. Six distinct types of intestinal parasites

were identified in the fecal samples: three protozoan species—Eimeria sp. (43.90%),
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Cryptosporidium sp. (39.02%), and Tetrahymena spp. (14.63%)—and three helminth species—
Trichostrongylus sp. (26.02%), Haemonchus sp. (21.95%), and Moniezia sp. (13.01%). A
statistically significant difference was observed between the highest infection rate of Eimeria sp.
(43.90%) and the lowest infection rate of Moniezia sp. (13.01%). Additionally, age was
significantly associated with infection prevalence, with the highest rate (72.0%) observed in sheep

aged one to three years, compared to 56.25% in lambs under one year.

Conclusions

This study highlights a high prevalence (65.85%) of intestinal parasites in Iragi sheep, with
Eimeria sp. being the most common protozoan and Trichostrongylus sp. the most frequently
detected helminth. The findings indicate a significant correlation between age and infection rates,
with higher prevalence in sheep aged one to three years. These results emphasize the need for
targeted parasite control programs, including age-specific prevention and treatment strategies, to
mitigate the impact of parasitic infections on sheep health and productivity.

Keywords: Cryptosporidium sp., Eimeria sp., intestinal parasite, sheep

Paper Type: Research Paper.

Citation: Alshaibani HAA, Marhoon IA, Alwan MS (2025) Detection of some species of
intestinal parasitic infection in Iragi sheep Ovis aries. Agricultural Biotechnology Journal 17 (1),
213-230.

Agricultural Biotechnology Journal 17 (1), 213-230. DOI: 10.22103/jab.2025.24687.1645
Received: December 03, 2024. Received in revised form: January 22, 2025.
Accepted: January 23, 2025. Published online: January 30, 2025.

Publisher: Faculty of Agriculture and Technology Institute of Plant

@ @@ Production, Shahid Bahonar University of Kerman-Iranian
Biotechnology Society.

© the authors

Introduction

Small ruminants, particularly native breeds, play a significant role in the livelihoods of a
considerable portion of the human population in tropical regions from a socio-economic
perspective (Molaei Moghbeli et al. 2013; Hajalizadeh et al. 2019; Jafari Ahmadabadi et al. 2023;
Saadatabadi et al. 2023; Mohammadabadi et al. 2024). Therefore, integrated efforts focusing on
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management and genetic improvement to enhance animal productivity are of critical importance
(Askari et al. 2011; Vahabzadeh et al. 2020; Amirteymoori et al. 2021; Mohammadabadi et al.
2023). The economic and biological efficiency of small ruminant production enterprises generally
improves by increasing the productivity and reproductive performance of these animals (Zamani
et al. 2011; Safaei et al. 2022; Mohammadabadi & Tohidinejad 2017; Mohammadinejad et al.
2022; Shokri et al. 2023). Sheep (Ovis aries) constitute a crucial component of livestock in many
countries worldwide due to their significant role in food security and human livelihoods. The
Arab world has an estimated 118 million sheep, with Iraq alone accounting for approximately
10.5 million (Abd Al-Wahab 2003). The prevalence of sheep breeding in Arab countries is
attributed to several advantages: sheep, being medium-sized animals, exhibit high reproductive
efficiency due to their tendency to produce twins, their short gestation period of approximately
six months, and their adaptability to diverse environmental conditions, including arid and semi-
arid regions unsuitable for other livestock species (Dwyer & Lawrence 2005). The presence of
body fat in sheep enhances their ability to withstand periods of drought and feed scarcity. This
genetically inherent trait allows them to thrive in semi-desert areas characterized by poor and
sparse pastures, enabling them to graze on prickly desert plants that other livestock species cannot
consume (Fadl et al. 2011). These characteristics contribute to the increasing number of sheep
and the widespread practice of their rearing due to their relatively low maintenance costs, minimal
barn requirements, and reduced labor demands in open pasture systems (Abd Al-Wahab 2003).

The economic significance of sheep is particularly notable as they serve as a primary source
of meat in many Arab countries, contributing approximately 48% of the total meat consumed in
developing nations. In terms of red meat production, mutton ranks third after beef and buffalo
meat (Al-Gelany 2003). Additionally, sheep are the third-largest contributors to milk production,
following cows and buffaloes, with an annual yield of up to 22%. Furthermore, sheep skins are
highly valuable in the leather industry, while their horns and hooves are utilized in glue
production. The presence of sheep in pastures also enhances soil fertility, as sheep manure serves
as a rich source of organic fertilizer, particularly abundant in phosphorus and potassium, and is
highly degradable (Abbott 2018).

Like other farm animals, sheep are susceptible to a variety of diseases, including parasitic
infections that significantly impact their health and productivity. Among these, gastrointestinal
tract (GIT) parasites represent one of the most critical parasitic infections (Hamid et al. 2016).
The digestive tract of ruminants, including sheep, hosts numerous parasites, particularly
tapeworms and nematodes, which cause substantial economic losses due to direct effects on the
animals and the costs associated with treatment and preventive measures (Pedreira et al. 2006).

Several studies (Abd Al-Wahab 2003; Minnat 2014; Makawi et al. 2016) have reported high
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infection rates in sheep diagnosed with various parasitic species. Moreover, research has
documented the prevalence of protozoan infections in sheep, including species such as Eimeria
spp., Cryptosporidium spp., and Giardia sp.. These parasites colonize the small intestine,
damaging intestinal villi and inducing pathological symptoms such as diarrhea, abdominal pain,
and gastrointestinal distress (Santin et al. 2007; Ryan 2005; Saleh 2011; Mohammed,2013).
Transmission occurs through ingestion of cystic stages of these parasites via contaminated food
and water, allowing infected animals to spread the disease to healthy livestock (Dawood &
Abdullah 2007; Fayer 2010). A wide range of parasitic tapeworms and nematodes affecting sheep
has been documented in previous studies (Rehman & Ali 2001; Vlasoff et al. 2001; Gorski et al.
2004; Gadahi et al. 2009; Bhat et al. 2012). Studies conducted in Iraq have reported varying
prevalence rates of intestinal parasitic infections in sheep and lambs (Minnat 2014). Given the
significant economic importance of sheep, these animals require extensive care and management
to enhance their productivity. Since many intestinal parasites exhibit broad host specificity, this
study aims to identify and highlight the types of intestinal parasites that infect sheep, particularly
those that pose a risk of transmission to other economically valuable livestock species, such as
goats, cattle, and buffalo.

Materials and Methods

Sample Collection: A total of 123 fecal samples were randomly collected from sheep of
both sexes and varying ages in Al-Diwaniyah province, Iraq. The samples were collected using
clean plastic containers, and the following data were recorded for each sample: sample number
and the approximate age of the sheep. The fecal samples were then stored at 4°C until further
examination.

Fecal Examination: The laboratory examination of fecal samples was conducted to detect
the presence of parasites using the direct examination method described by Coles (1986). The
examination process included the following steps:

1. Fecal samples were mixed with normal saline, placed in clean Petri dishes, and visually
examined for tapeworms and nematodes.

2. Solid particles were removed by passing the fecal samples through medical gauze.

3. The filtrate was collected in clean test tubes and centrifuged at 2500 rpm for 10 minutes.

4. A portion of the supernatant was discarded, and the sediment was used to prepare direct smears
on clean glass slides. These smears were examined under a microscope and photographed

using a digital camera (Coles, 1986).
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5. Some smears were further processed with xylan dye to detect parasitic spores, following the
method described by Baron et al. (1994):

a) The upper portion of the sediment was collected using a dropper and used to prepare thin smears
on clean glass slides. These smears were fixed at 60°C for 10 minutes in a drying oven.

b) The slides were stained with carbol fuchsin dye for 5 minutes, then rinsed with distilled water.

¢) Excess dye was decolorized using acidified alcohol for 1 minute, followed by washing with
distilled water and air-drying.

d) The slides were counterstained with methylene blue for 1 minute, washed with distilled water,
air-dried, examined under a microscope at 40x magnification, and photographed.
Statistical Analysis: The prevalence of parasites in fecal samples was analyzed using the

Chi-square () test to assess associations between parasite presence and categorical variables

such as age and sex. The statistical model used was as follows:

9 (0i; — Ei;)?
x© = Z J E‘Ej L]
where:

th

* 0;; = Observed frequency in the it" row and 3" column

» E;; = Expected frequency, calculated as:

B — (Row Total) x (Column Total)
Y Grand Total

The test was conducted at a significance level of o = 0.05, meaning results with P < 0.05
were considered statistically significant. Statistical analyses were performed using SPSS version
27 (IBM, 2024). Data were organized into contingency tables for the variables (age, sex, and

parasite presence), and the Chi-square test was applied accordingly.

Results and Discussion

The results of this study indicate that various intestinal parasites infected 123 stool samples
collected from local sheep (Ovis aries), leading to an overall infection rate of 65.85% (81 infected
animals), as presented in Table 1.

Table 1. Prevalence of intestinal parasite infections in Iraqi sheep (Ovis aries)

No. of tested sheep 123 Percentage %

No. of infected sheep 81 65.85

No. of uninfected sheep 42 34.15
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The data presented in Table 1 indicate an overall infection rate of 65.85% in sheep. This high
prevalence among local sheep may be attributed to their limited exposure to controlled breeding
conditions. These findings align with previous studies that have reported high rates of infestation
in sheep with various protozoa, nematodes, and tapeworms. For instance, Abd Al-Wahab (2003)
documented an infection rate of 85% in Baghdad, while Minnat (2014) reported an infection rate
of 86.71% in Diyala. Similarly, Makawi et al. (2016) recorded a significantly high incidence of
protozoan parasitic infections in sheep, reaching 91.66%.

Several factors may contribute to the observed high infection rates, including sampling
locations, breeding methods, breed type, management system, sanitary conditions of barns, the
extent of pasture contamination with infective parasitic stages, lamb breastfeeding conditions,
exposure to stress, and susceptibility to concurrent diseases (Faleke et al. 2006; Fadl et al. 2011;
Bhat et al. 2012). In Iraq, sheep are typically reared in open grazing systems and obtain drinking
water from streams and small river branches, predisposing them to infection with various
intestinal parasites (Al-Kaabi 2009; Salah 2011). In contrast, in many other countries, sheep are
raised in controlled farm environments, which influence the transmission and spread of intestinal
parasites within the herd. Additionally, the role of contaminated drinking water and feed in the
dissemination of infections must be considered, as they may harbor infective parasitic stages
(Rehman & Ali 2001; Hindson & Winter 2002; Sevinc et al. 2005). Table 2 presents the types of
intestinal parasites identified in sheep fecal samples. The results indicate that sheep were infected
with three protozoan species: Eimeria sp. (Figure 1), Cryptosporidium sp. (Figure 2), and
Tetrahymena sp. (Figure 3), with infection rates of 43.90%, 39.02%, and 14.63%, respectively.
Additionally, two nematode species were identified based on the presence of their eggs:
Trichostrongylus sp. (Figure 4) at 26.02% and Haemonchus sp. (Figure 5) at 21.95%.
Furthermore, the presence of Moniezia sp. eggs (Figure 6) was detected, with an infection rate of
13.01%.

The results of the study demonstrated that the highest incidence was observed for Eimeria
sp. and Cryptosporidium sp., while the lowest incidence was recorded for Moniezia sp. (13.01%).
These findings are consistent with several previous studies that have highlighted the significant
prevalence of Eimeria sp. infection in sheep. For instance, Sulaiman et al. (2005) reported the
infection of sheep with nine types of Eimeria sp., resulting in an overall infection rate of 60.52%.
Similarly, Alani et al. (1988) identified sixteen types of Eimeria sp. in sheep, with a remarkably
high infection rate of 96.3%. Kaya (2004) in Turkey documented ten types of Eimeria sp. with a
100% infection rate, while Minnat (2014) reported nine types with an infection rate of 86.09%.
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Table 2. Types of intestinal parasites identified in fecal samples of sheep

Type of intestinal parasite No. of infected sheep %
Eimeria sp. 54 43.90
Protozoa Cryptosporidium sp. 48 39.02
Tetrahymena sp. 18 14.63
Trichostrongylus sp. 32 26.02
Nematoda Haemonchus sp. 27 21.95
Cestoda Moniezia sp. 16 13.01
Total = 123 81 65.85

Figure 1. Oocyst of Eimeria sp. (iodine stain, X600; red arrow)

Regarding Cryptosporidium sp., several previous studies have indicated that this parasite is
among the most prevalent protozoan infections in Iragi sheep (Al-Gelany 2003; Dawood &
Abdullah 2007; Saleh 2011; Mohammed 2013). Research conducted by Hamad & Al-Khaled
(2016) reported a high incidence rate of Cryptosporidium sp., with a prevalence of 51.0% in sheep
from Al-Diwaniyah. Likewise, Kadhim (2009) documented very high infection rates of 81.4% in
lambs and 74.2% in goats in Baghdad. However, these findings are inconsistent with some
international studies. For example, a study conducted in Turkey reported a significantly lower
incidence of protozoan parasitic infections, at only 3.8% (Erman et al. 2000). Similarly, Siddiki
et al. (2015) recorded an infection rate of just 11.3% in Australia. The differences in infection

rates can be attributed to variations in breeding practices. Sheep raised in open grazing
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environments with access to natural water sources, such as streams, are more susceptible to
parasitic infections (Kadhim 2009). Conversely, in many developed countries, sheep are raised in
controlled barns and farms, where stringent management practices help limit the occurrence and

spread of parasitic infections within flocks.

Figure 2. Oocyst of Cryptosporidium sp. (Ziehl-Neelsen stain, X600; white arrow)

Figure 3. Ciliated trophozoite of Tetrahymena sp. (iodine stain, X400; red arrow)
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Figure 4. Egg of Trichostrongylus sp. (yellow arrow) and a trophozoite of Tetrahymena sp.
(red arrow) (iodine stain, X400)

Figure 5. Egg of Haemonchus sp. (black arrow) (iodine stain, X400)

Notably, the current study revealed the presence of Tetrahymena sp. in the fecal samples of
18 sheep, marking the first record of this parasite in sheep in Iraq. Tetrahymena sp. is a free-living
ciliate that can occasionally invade different hosts. This parasite colonizes the large intestine,
particularly the colon, where it may cause severe damage and erosion of the intestinal mucosa.
Infected areas often appear as white necrotic spots (Jerome et al. 1996). Tetrahymena sp.
infections are frequently waterborne, as this parasite is found in freshwater sources such as rivers.
Several studies have reported infections in freshwater fish, where the parasite was identified in
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the gills and skin. Additionally, infections have been recorded in dogs (Hoffman et al. 1975; Denis
et al. 2000).

e e R =
Figure 6. Egg of Moniezia sp. (black arrow) (iodine stain, X400)

The findings of the present study align with several local and international studies regarding
the presence of nematode and tapeworm eggs in sheep feces. Suleiman et al. (2005) identified
Trichostrongylus and Haemonchus as the most common nematodes in sheep; however, Moniezia
sp. was not recorded in their study. Likewise, Yeasmin et al. (2014), Minnat (2014), and Mavrot
et al. (2015) documented infections with these parasites in sheep. Sheep, like other livestock, are
susceptible to infections caused by nematodes and tapeworms. The prevalence of these infections
is influenced by environmental conditions, management practices, deworming protocols, and the
presence of co-grazing infected hosts. These factors contribute to parasite transmission by
contaminating food and water sources with infective parasite stages. The results of the current
study also indicate a significant difference in infection rates based on animal age (Table 3). The
infection rate in sheep aged between 1 and 3 years was 72.0%, whereas younger sheep (less than
1 year old) exhibited a lower infection rate of 56.25%. This finding is consistent with Swadi
(2008), who reported an infection rate of 43.5% in sheep aged six months to one year and 36.8%
in those under six months.

Adult sheep are more susceptible to infection than their younger counterparts. Therefore, the
results of the current study do not align with the findings of Vieira et al. (1997), which reported
that severe cases of infection predominantly led to death in young animals. Infected sheep exhibit

symptoms such as weakness and lethargy, which can ultimately result in mortality. The observed
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trend in this study may be attributed to the duration of exposure to infectious stages, as older
sheep have had prolonged contact with these stages compared to younger sheep. Additionally,
younger sheep benefit from passive immunity through colostrum, reducing their susceptibility to
infection (Sulaiman et al. 2005; De Graaf et al. 1999).

Table 3. Frequency of Intestinal Infections Relative to Age

Sheep age No. of examined sheep ~ No. of infected sheep %
6 months to 1 year 48 27 56.25
1 year to 3 years 75 54 72.0
Total 123 81 65.85

The findings of the present study highlight the substantial burden of intestinal parasitic
infections in local sheep populations, with an overall infection rate of 65.85% (Al-Kaabi 2009;
Salah 2011). These results underscore the persistent challenge of parasitic infections in regions
characterized by open grazing and limited veterinary interventions. The high infection rate
observed aligns with previous research, reinforcing the impact of environmental factors, herd
management practices, and restricted access to veterinary care on the spread and persistence of
intestinal parasites in sheep (Faleke et al. 2006; Fadl et al. 2011; Bhat et al. 2012). The study
identified six types of intestinal parasites, with protozoan infections being the most prevalent,
particularly Eimeria sp. and Cryptosporidium sp. These findings indicate that protozoan
infections pose a significant concern in sheep husbandry, potentially leading to economic losses
due to decreased productivity and increased morbidity (Sulaiman et al. 2005; Alani et al. 1988).
The dominance of Eimeria sp. is consistent with previous studies conducted in Irag and other
regions, emphasizing the need for effective control measures such as targeted anthelmintic
treatments and improved sanitation in barns and grazing areas (Kaya 2004; Minnat 2014). A
particularly noteworthy finding of this study is the identification of Tetrahymena sp. in sheep
fecal samples, marking the first recorded case of this parasite in sheep in Irag. Given its potential
pathogenicity, further studies are necessary to assess its impact on sheep health and productivity
(Jerome et al. 1996). The presence of this ciliate in fecal samples suggests that contaminated
drinking water may be a primary source of infection. Consequently, implementing measures to
improve water quality and minimize contamination risks is crucial for reducing infections
(Hoffman et al. 1975; Denis et al. 2000). Additionally, the study confirmed the presence of two
nematode species, Trichostrongylus sp. and Haemonchus sp., along with Moniezia sp., a cestode.

The presence of these helminths indicates the ongoing challenge of parasitic worm infections in
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sheep, particularly in regions with inadequate grazing management and high pasture
contamination (Suleiman et al. 2005; Yeasmin et al. 2014). Trichostrongylus sp. and Haemonchus
sp. are known to cause significant gastrointestinal distress, leading to weight loss, anemia, and
reduced productivity in infected sheep (Minnat 2014; Mavrot et al. 2015). Given their economic
impact, the implementation of integrated parasite management strategies, including rotational
grazing and regular deworming programs, is essential to mitigate infection rates.

Age-related differences in infection prevalence were observed, with older sheep exhibiting
a higher infection rate compared to younger individuals. This trend may be attributed to prolonged
exposure to infective parasite stages in grazing environments. However, the relatively lower
infection rates in younger sheep suggest that maternal immunity, derived from colostrum, may
provide temporary protection against infections (Swadi 2008). Nevertheless, as maternal
antibodies wane over time, the risk of infection increases, necessitating timely and effective
prophylactic measures to prevent severe parasitic burdens (De Graaf et al. 1999; Sulaiman et al.
2005). Compared to global studies, the infection rates observed in this study were significantly
higher than those reported in some developed countries, where intensive farming systems and
stringent biosecurity measures are implemented (Erman et al. 2000; Siddiki et al. 2015). This
stark contrast in infection prevalence highlights the need for improved sheep management
practices in Irag to mitigate parasitic infections and their associated economic losses. The
introduction of advanced diagnostic tools, routine fecal examinations, and targeted treatment
regimens could greatly enhance parasite control efforts (Kadhim 2009). Overall, the findings of
this study underscore the urgent need for comprehensive parasite control strategies, including
enhanced sanitation, improved herd management practices, and strategic use of antiparasitic
drugs. Future research should focus on identifying risk factors associated with parasitic infections,
evaluating the efficacy of various control measures, and exploring potential vaccination strategies
against protozoan infections. Addressing these challenges will significantly improve sheep health
and productivity in Irag, ultimately benefiting the local agricultural economy.

Conclusion: The study revealed that Iraqgi sheep are infected with six types of intestinal
parasites, with Eimeria sp. and Cryptosporidium sp. being the most prevalent among protozoa,
along with nematodes and cestodes. Furthermore, the study recorded Tetrahymena sp. as the first
reported case in sheep in Irag. These findings underscore the necessity for sheep breeders to adopt
preventive measures to safeguard livestock health and productivity.
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