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ABSTRACT: The current study aimed to determine the prevalence of Cryptosporidium spp. in gallbladder fluid
samples collected from cattle and sheep in Wasit Governorate, Irag. Using the modified Ziehl-Neelsen stain technique,
the presence of oocysts of the parasite was confirmed microscopically, showing spherical forms that ranged in color
from pink to bright red. A total of 300 samples (150 from cattle and 150 from sheep) were examined between July 1,
2024, and October 30, 2024. The results revealed an infection rate of 30% in cattle and 8% in sheep. Additionally,
younger animals, particularly calves under one year of age, exhibited higher infection rates due to weaker immune
systems and overcrowded rearing conditions. The results also showed no significant difference in infection rates
between rural and urban areas for both cattle and sheep, indicating common environmental risk factors such as water
contamination and poor waste management. Statistical analysis revealed that infection rates varied with age, with
younger animals being more susceptible. These findings emphasize the need to raise health awareness among farmers,
improve livestock management practices, and implement advanced diagnostic techniques to reduce the spread of
Cryptosporidium spp. This study contributes to the understanding of the epidemiology of cryptosporidiosis in
livestock and highlights its potential as a zoonotic disease.
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1. INTRODUCTION

The Cryptosporidium spp parasite is a small spore-forming protozoan, slightly smaller than a red blood cell (RBC),
with a size range of 4-5 micrometers [1]. It has a wide range of hosts, affecting both humans and animals, and is therefore
classified as a zoonotic disease [2]. C. parvum completes its life cycle in the small intestine, causing cryptosporidiosis, a
condition that has become a significant global health issue [1]. This parasite has recently gained considerable attention
from researchers due to its widespread prevalence and ease of transmission to hosts through contaminated food and water,
as well as via insects and household rodents, which can spread it between humans and animals [3]. Cryptosporidiosis is
a gastrointestinal disease caused by a unicellular protozoan from the Cryptosporidium genus [1]. It affects a wide range
of vertebrates, including humans, and specifically targets the small intestine of the infected host, causing acute
inflammatory reactions [4]. The global spread of this parasite has drawn increasing concern, with the World Health
Organization (WHO) reporting that it is prevalent in developing countries, leading to approximately 2 million deaths
annually. Its danger lies in the multiple and easy transmission routes between humans [5].

Over 20 species of Cryptosporidium have been identified, with Cryptosporidium parvum [6] being one of the most
significant medically and veterinary-wise. It infects rodents, humans, livestock, and other mammals, followed by C.
muris, which affects humans, mice, cattle, and some other mammals. The species C. meleagridis and C. bailey infect
birds and poultry [2]. Some researchers believe that there is a close relationship between C. meleagridis and C. parvum,
as more than forty species of Cryptosporidium have been discovered [7].

Researchers have proven that there is a significant relationship between gastrointestinal infections and infection in
the bile ducts and respiratory system [8]. Some studies indicate that immunocompromised hosts may develop infections
in the bile duct, leading to acute inflammatory reactions [9]. Given the scarcity of local studies on extra-intestinal tissue
infections by this parasite, this study was conducted to determine the prevalence of Cryptosporidium infection in the
gallbladder of sheep using microscopic examination [10].
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2. MATERIAL AND METHODS
2.1 specimen’s collection

150 gallbladder samples were collected from livestock (150 samples from cattle, 150 samples from sheep)
slaughtered in various slaughterhouses in Wasit Governorate and various meat shops (butchers) of both sexes, during the
period from July 1, 2024 to October 30, 2024, to detect the presence of egg cysts of the parasite in the bile fluid.

2.2 Microscopic Examination of Bile Specimens

The microscopic examination of Cryptosporidium spp. oocysts in bile specimens using the modified Ziehl-Neelsen
staining method involves the following steps:[11]
1. Sample Preparation: Collect bile specimens aseptically and centrifuge them at 2000—3000 rpm for 5-10 minutes
to concentrate the sample. Discard the supernatant, leaving a sediment pellet.
2. Smear Preparation: Place a small amount of the sediment on a clean glass slide, spread it evenly to create a thin
smear, and allow it to air-dry. Fix the smear by passing it through a flame or using methanol.
3. Staining:
o Apply carbol fuchsin stain to the smear, heat gently (without boiling), and let it sit for 5 minutes.
o Rinse with water, then decolorize using 1% acid alcohol for 1-2 minutes.
4. Microscopy: Examine the stained smear under a light microscope at 100x oil immersion. Cryptosporidium oocysts
appear as bright red to pink, spherical structures (Figure 1).

2.3 Statistical Analysis

Statistical analysis was done by entering the data into a computer database. The SPSS program was used for statistical
analysis. The data were recorded in numbers and percentages. The numbers were compared using the Chi-square test,
and P < 0.05 was considered statistically significant [12].

3. RESULT AND DISCUSSION

3.1. Prevalence of C. parvum parasite according to microscopic examination test

The results of the study showed that after making smears of bile fluid on clean glass slides stained using the
Modified Zeihl-Neelsen staining technique, the oocysts appeared in a spherical shape with a color ranging from pink to
bright red, distinct from the background, and containing 4-6 spores, as shown in Figure (1).

FIGURE 1. Oocysts of Cryptosporidium spp by using modified Ziehl-Neelsen stain (100X)

The results of the current study, according to Table (1), showed a significant difference in the infection rate at a
significance level (p<0.05), as infection with the Cryptosporidium spp parasite was recorded in the samples from the total
number of samples, 300 cysts, distributed according to the staining method ,for cows 150 samples there is 30% infected
sample, and for sheep, 150 samples there is 8% infected sample.
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Table 1. — percent of infection with Cryptosporidium in cows and sheeps

samples Number of ~ Number of  Percent of p-value
samples positive infect
samples samples
COws 150 45A 30% 0.00001
sheep’s 150 12b 16%
The total 300

*Different letters indicate a significant difference in the incidence rate at a significance level of p<0.05.

The result for cows shows that this percentage poses a risk to the health of the ruminants in the Province, the current
study result was close to what was recorded by Abreu et al, 2019 [13], as the infection rate reached 21.66% after
examining 180 samples of ruminants. As for sheep, the results were relatively lower than cows (12.9%), This is consistent
with O.M. Mahran, 2010 [14], where the infection rate with Cryptosporidium was 15.88% in sheep. The current study
also recorded a higher infection rate than Dumaine je, et al, 2020 [15], where an infection rate of 6.6% was recorded in
young calves through a study of the causes of diarrhea in calves. Previous studies have shown that this parasite affects
young calves and weaned calves more than adults [16].

The high incidence of infection in the current study in cows is attributed to several reasons, most notably the lack
of health awareness among farmers and herders, as cows are often raised in crowded conditions, which increases the
chances of the parasite being transmitted from one animal to another, and the presence of large amounts of manure can
facilitate water contamination[17]. Food with parasite egg sacs, in addition to the lack of municipal and health services
in the governorate ,the reason for the difference in the current infection rate with the rates of previous studies is due to
the time period covered by the study, in addition to the size of the sample, which plays a role in the difference in the
recorded results, in addition to the difference in the ages of the infected animals[18]. The immune status of the animal as
well as the difference in many environmental factors. As for sheep, the reason for the difference in infection rates from
cows is that sheep are often raised in open pastures compared to cows, which reduces direct contact with pollutants [19].
In addition to the difference in feeding patterns, where sheep are less exposed to crowded conditions, this reduces the
chances of parasite transmission between them [20].

3.2 Evaluation of the effect of the areas type of samples on infection with the parasite C. parvum

The results of the current study, according to Table 2, indicate that the Cryptosporidium spp. parasite is spread among
cows and sheep in rural and urban areas at similar rates. The results showed that positive samples were recorded according
to the place of residence for a total of 150 samples of cows in the countryside, 15 samples of which were recorded for
the Cryptosporidium spp parasite, representing 30%, while the number and percentages of the parasite in the city were
recorded as 30 samples out of a total of 100 samples, representing 30%. The table also showed that for a total of 150
samples of sheep in the countryside, 4 samples of which were recorded for the Cryptosporidium spp parasite, representing
8%, while the number and percentages of the parasite in the city were recorded as 8 samples out of a total of 100 samples.
The statistical analysis showed that there was no significant difference between cows and sheep in both the city and the
countryside. There was a variation in the infection rates between cows and sheep and between rural and urban
environments. Cattle recorded a stable infection rate of 30% in rural and urban areas.

Table 2. — percent of infection with Cryptosporidium in cows and sheeps according to the effect of the areas
type of samples.

For sheeps
Area Number of Number of  Percent of p-value
samples positive infect
samples samples
countryside 50 4A 8% 1.0000
city 100 8A 8%
The total 150 12

*Similar letters indicate no significant difference between rural and urban areas at a significance level of P<0.05.
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For Cows
Area Number of Number of Percent of p-value
samples positive infect
samples samples
countryside 50 15A 30% 1.000
city 100 30A 30%
The total 150 45

*Similar letters indicate no significant difference between rural and urban areas at a significance level of P<0.05.

A possible explanation for this result is that the parasite is equally prevalent in both environments, since urban cattle
may be exposed to contaminated water sources or similar sanitary conditions to those in rural areas. In addition, the lack
of significant differences between the two environments may indicate poor preventive and management measures in both
areas. Sheep showed relatively lower infection rates compared to cattle, reaching 8% in rural and urban areas. This
decrease may be attributed to the nature of sheep farming, which is often in open spaces that reduce transmission of
infection, in addition to the possibility that sheep carry the parasite without showing obvious symptoms. A study
conducted in rural and urban areas in India indicated that the infection rates of the parasite were almost equal in cattle
(30-35%) in both environments, which is consistent with the results of the current study. Sheep also showed lower
infection rates (<10%), with little variation between rural and urban areas [21] A study conducted in Iragq showed that
the infection rates of the parasite among cattle in rural areas the city was close due to the use of contaminated water
sources in both environments, at a rate of about 28-32%, which is close to the results of the current study [22].

A study in Brazil found that the rates of infection with the parasite are significantly higher in rural areas compared
to urban areas, where cows recorded infection rates of 45% in the countryside compared to 20% in the city. It attributed
the reason to the low level of hygiene and poor waste management in rural areas [23] .A study in Turkey showed that the
rates of infection in sheep in urban areas are higher than in rural areas due to population concentration and the use of
shared water, where the rates of infection reached 15% in cities compared to 5% in the countryside[24]. The differences
in infection rates between studies may be related to the level of general hygiene, the quality of water used, and the type
of breeding (closed or open). The local environment, climate, and type of breeding play a decisive role in determining
infection rates [25].

3.3 Evaluation of the effect of the age of samples on infection with the parasite C. parvum

The results of this study according to age were shown in Table 3, as 37 samples of Cryptosporidium spp parasite
were recorded for cows under one year old, at a rate of 33.6%, while the number and percentages of the parasite in the
two-year-old age recorded 8 samples out of a total of 40 samples, at a rate of 20%. As shown in Table 3, for a total of
150 sheep samples, 10 samples of the parasite were recorded for those under one year old or younger than one year, at a
rate of 7.8%, while the number and percentages of the parasite in the two-year-old age recorded 3 samples out of a total
of 20 samples, at a rate of 10%. Statistical analysis showed that there were no significant differences between cows and
sheep at a significance level of P<0.05, as the current study showed that the Cryptosporidium parvum parasite infects all
age groups of the studied livestock, with different infection rates between cows and sheep depending on age. The results
indicated that the younger age groups (less than one year) were more susceptible to infection compared to the older age
groups, with a higher infection rate for cows than for sheep, with the highest infection rate recorded in the age group
from one to two years (35.29%), followed by the younger age group (less than one year) at 28%, while the group older
than two years recorded the lowest infection rate (20%).

Table 3. — percent of infection with Cryptosporidium in cows and sheeps according to the effect of the age of

samples.
For Cows

Age Number of Number of Percent of p-value

samples positive infect

samples samples

One year or less 110 37A 33.6% 0.2247
Two year 40 8A 20%
The total 150 45

*Similar letters indicate no significant difference between rural and urban areas at a significance level of P<0.05.
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For sheeps

Area Number Number Percent p-value
of samples of positive of infect
samples samples
One year or less 130 10A 7.8% 0.7457
Two year 20 2A 10%
The total 150 12

*Similar letters indicate no significant difference between rural and urban areas at a significance level of P<0.05.

The interpretation of these results is in line with studies that indicated that young and adolescent calves are more
susceptible to infection due to their weak immune system and insufficient development of immune resistance at these
age stages [1]. Research has also shown that environmental factors such as poor hygiene and increased density on farms
contribute significantly to the spread of the parasite among young cattle [26]. The results in Table 3 showed lower
infection rates for sheep compared to cows, with the infection rate reaching 7% in the age group less than one year, and
10% in each of the age groups from one to two years and from two years Most studies indicate that sheep show relatively
lower infection rates compared to cows, and may be silent carriers of the parasite without showing obvious symptoms
[27]. This disparity in infection rates may be attributed to different breeding patterns, as sheep are often raised in open
conditions that reduce direct contact with contaminants compared to cows. The results of the current study are consistent
with many previous studies [28] [29] [30] found a strong relationship between the age of the animal and the rate of
infection with the parasite, and that young sheep are more susceptible to infection than adults. [31]a study also indicated
that the highest infection rate was recorded within the age group ranging from two weeks to one year, although the current
results indicate that the Cryptosporidium parvum parasite infects all age groups of livestock, with higher infection rates.
In cattle compared to sheep, recent studies contradict these findings, both in terms of infection rates and age distribution.
A study conducted in Turkey indicated that sheep showed higher rates of infection with the parasite than cows, especially
in areas that rely primarily on sheep farming, the study found that sheep had an infection rate of 25% compared to 18%
in cows, and attributed this to open farming environments that increase the possibility of contamination of shared water
sources with the parasite [24]. While the results of a field study in Iran showed that sheep may be more susceptible to
infection with the parasite in areas with a dry and desert climate. The infection rates in sheep were 30% compared to 22%
in cattle, indicating that the parasite may be more prevalent in sheep under specific environmental conditions [32].
Contrary to the current findings, a study in India showed that cows older than two years had higher infection rates (40%)
compared to young calves (25%). The study attributed this result to the frequent exposure of older cows to environmental
pollutants and the lack of adequate health care for them in advanced stages of life [33]. The explanation for the differences
in the results is due to the difference in the impact of the environment and educational practices on the spread of the
parasite between studies, as climatic factors, farm management methods, and hygiene levels play a decisive role, in
addition to detection and diagnosis methods, as the use of different techniques to detect the parasite (such as traditional
staining versus molecular techniques) may lead to a difference in the reported infection rates, as studies that rely on PCR
techniques tend to record higher rates compared to traditional methods such as Ziehl-Neelsen staining, in addition to the
difference in sample size and distribution ratios between age groups may contribute to the discrepancy between the results
of the studies[19].

4. CONCLUSION

The present study showed that Cryptosporidium spp. infects cattle and sheep to varying degrees, with a higher
incidence in cattle than sheep. The incidence was more concentrated in younger age groups (less than one year), indicating
the impact of weak immunity at this age. Environmental conditions such as crowding, water and food contamination also
contribute to the spread of the parasite, especially in rural areas where hygiene levels are low. The study showed limited
variation in incidence rates between rural and urban environments, highlighting the need for improved waste management
and better livestock health services. The differences between other studies are attributed to the diversity of detection
methods, sample size, and environmental and climatic factors. Therefore, it is recommended to increase health awareness
among farmers and adopt advanced diagnostic techniques to control the spread of the parasite.
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