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 ABSTRACT 
 

Background and Aim: Cryptosporidium spp. are parasitic protozoa that can cause cryptosporidiosis, leading to diarrhea, 
particularly in developing countries. While healthy individuals may have mild or asymptomatic infections, those with 
weakened immune systems can experience severe illness. This study aimed to determine the prevalence of Cryptosporidium 
spp. in domestic animals, including cattle, sheep, and horses, in Shiraz County, Fars province, Iran. 

Materials and Methods: The fecal samples (n=189) were collected from cattle, sheep, and horses in Shiraz County focusing 
on both diarrheal and non-diarrheal animals during 2023. Microscopic methods were employed to assess the prevalence of 
Cryptosporidium spp. in samples. SPSS version 21 was used for the statistical analysis, applying Fisher's exact test to evaluate 
the association between diarrhea and Cryptosporidium infection (P<0.05).  

Results and onclusion: The prevalence of Cryptosporidium in 189 fecal samples was found to be 22.7%. Cattle had the highest 
rate at 30.16%, while sheep and horses had lower rates of 20.63% and 17.46%, respectively. This study highlights the 
significant prevalence of Cryptosporidium in domestic animals in Shiraz County, emphasizing the need for ongoing 
surveillance and management to mitigate zoonotic transmission risks in Animal Husbandry settings.  
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1. Introduction 

ryptosporidium species are single-celled 
parasitic protozoa capable of infecting 
various vertebrate hosts, including humans 
(1). Cryptosporidiosis, caused by 

Cryptosporidium spp., often leads to diarrhea, 
especially in developing countries. In healthy 
individuals, it may be asymptomatic or cause self-
limiting diarrhea with nausea, vomiting, headache, 
mild fever, and dehydration (2). In individuals with 

compromised immune systems, particularly those 
with acquired immunodeficiency syndrome (AIDS), 
the symptoms of infection can be severe, leading to 
profuse diarrhea and ultimately resulting in patient 
mortality (3). Cryptosporidium spp. is a major cause of 
diarrhea in ruminants (e.g., cattle, sheep). Humans 
can contract it through direct contact with infected 
people or animals, contaminated water or food, or 
even airborne transmission (4). Cryptosporidiosis has 
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been reported on all six continents, with the majority 
of cases occurring in developed countries among 
adults and children who sought laboratory testing due 
to gastrointestinal issues (5). The most common 
species infecting humans are Cryptosporidium parvum 
and Cryptosporidium hominis; however, species such 
as Cryptosporidium meleagridis, Cryptosporidium 
canis, and Cryptosporidium felis have also been 
reported from various animal hosts (6). Species like 
Cryptosporidium ryanae, bovis, and andersoni are 
regarded as non-zoonotic and exclusive to cattle. 
Sheep are also primarily infected with 
Cryptosporidium xiaoi and Cryptosporidium ubiquitum 
(7). There is limited information regarding the 
prevalence of Cryptosporidium in horses; however, 
several molecular studies conducted in the United 
States, Italy, New Zealand, and the United Kingdom 
indicate that horses may serve as potential sources of 
human cryptosporidiosis infections, either directly or 
through watershed areas (8). A systematic review and 
meta-analysis by Haghi et al (9) encompassing 100 
studies from Iran, revealed varying prevalence rates of 
Cryptosporidium among different animal species, with 
rodents exhibiting the highest (20.8%) and dogs the 
lowest (4.9%) infection rates (9). Therefore, cattle, 
sheep, and horses should be considered as sources of 
cryptosporidiosis infections for humans, both through 
direct contact and environmental contamination (8). 
This study aimed to determine the prevalence of 
Cryptosporidium in domestic animals, including cattle, 
sheep, and horses, in Shiraz County, located in Fars 
Province, utilizing microscopic methods.  
 

2. Materials and Methods 

2.1 Population under Investigation 

Sampling was done by visiting dairy farms, livestock 
establishments, and horse breeding facilities in 
various regions of Shiraz County from March 2023 and 
continued until May 2023. Cattle, sheep, and horses, 
both with and without diarrhea, were examined. 
Random sampling was performed by monitoring 
animals while they were defecated and 15 to 20 gr of 
fresh feces were collected. All samples were then 
placed in specialized fecal sample containers and 
transferred to laboratory. A total of 189 fecal samples 
were collected (63 samples from each species). 
Among these, 81 animals were male and 108 were 
female.  

2.2 Concentration of Samples and Microscopic 
Evaluation 

All collected fecal samples were placed in 50 mL 
falcon tubes and transported to the Intestinal 
Protozoa Laboratory at Shiraz University of Medical 
Sciences, Shiraz, Iran. They were promptly stored in an 

equal volume of physiological normal saline after 
collection and maintained at 4°C in a refrigerator until 
analysis.  

Cryptosporidium spp. oocysts were purified using 
the saturated sugar floatation technique. 
Approximately, 3 gr of each sample was diluted with 
physiological saline, and after passing through a four-
layer gas-tight filter, the coarse materials were 
separated, resulting in a homogeneous solution. The 
solution was centrifuged at 3000 g for 10 min. After 
discarding the supernatant, a sucrose solution with a 
specific gravity of 1.27g/cm3 was added to the 
sediment at the bottom of the tube, and the resulting 
mixture was centrifuged at 2000 g for an additional 10 
min. Finally, the oocysts floated to the surface of the 
solution were collected using a pipette and placed on 
a microscope slide to prepare a smear.  

For staining, the Ziehl-Neelsen method (acid-fast 
staining) was employed. The samples prepared with 
methanol were initially fixed and subsequently 
stained using carbol fuchsin. Subsequently, the 
samples were washed with distilled water and 
decolorized using 3% acid-alcohol. Finally, the samples 
were stained with methylene blue for 1 min and 
examined under a 100x oil immersion lens after drying 
(10). 

2.3 Statistical Analysis 

Statistical analysis was conducted using SPSS 
version 21. The Fisher's exact test was employed to 
assess the relationship between the presence or 
absence of diarrhea in the samples and the level of 
Cryptosporidium spp. infection. The P value less than 
0.05 was considered significant. 
 

3. Results and Discussion 

3.1 Microscopic Evaluation Results 

A comprehensive study was conducted involving the 
collection of 189 fecal samples from cattle, sheep, and 
horses in Shiraz County area. The primary objective was 
to assess the prevalence of Cryptosporidium among 
these animal populations. The overall prevalence of 
Cryptosporidium spp. across the collected samples was 
found to be 22.7%, indicating a significant level of 
infection within these livestock. Figure 1 shows 
representative Cryptosporidium spp. oocysts in fecal 
smears stained by Ziehl-Neelsen. When examining the 
data in more detail, the highest level of Cryptosporidium 
contamination was identified in cattle, with a prevalence 
rate of 30.16%. This suggests that cattle may serve as a 
critical reservoir for this pathogen, potentially influencing 
its transmission dynamics within the agricultural 
ecosystem. In comparison, sheep exhibited a lower 
prevalence rate of 20.63%, while horses had the lowest 
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contamination level at 17.46%. These findings highlight 
varying susceptibility and potential role of different 
livestock species in epidemiology of Cryptosporidium 
infections.  

Additionally, the analysis revealed a notable 
correlation between the presence of diarrhea and the 
prevalence of Cryptosporidium. Specifically, the highest 
contamination rate of 32.47% was observed in fecal 
samples from animals exhibiting diarrheal symptoms 

(Table 1). The findings demonstrated that prevalence of 
Cryptosporidium infection was significantly higher in 
animals exhibiting symptoms of diarrhea. Additionally, 
the prevalence of infection was significantly higher in 
male animals compared to females. This significant 
association emphasizes the importance of monitoring 
and addressing Cryptosporidium infections, particularly 
in animals displaying clinical signs of gastrointestinal 
distress.  

 

 
Figure 1. Cryptosporidium oocysts stained by Ziehl-Neelsen 
 

Table 1.Microscopic evaluation of Cryptosporidium infection prevalence in examined animals 

Characteristics No (%) 
Protozoa (Cryptosporidium) 

P value 
Positive N(%) Negative N(%) 

Animal 

Cattle 63 (33.3%) 19(30.16%) 44(69.84%) 

0.209 Sheep 63 (33.3%) 13(20.63%) 50(79.37%) 

Horse 63 (33.3%) 11(17.46%) 52(82.54%) 

Gender 
Male 81 (42.9%) 27(33.33%) 54(66.67%) 

0.003 
Female 108 (57.1%) 16(14.81%) 92(85.19%) 

Diarrhea 
Positive 117 (61.9%) 38(32.47%) 79(67.53%) 

0.000 
Negative 72 (38.1%) 5(6.94%) 67(93.06%) 

 

The findings of this study indicate a significant 
prevalence of Cryptosporidium spp. infection among 
domestic animals in Shiraz County, with an overall rate of 
22.7% across 189 fecal samples. This prevalence 
highlights the potential risk of Cryptosporidium spp. as a 
zoonotic pathogen, particularly in agricultural settings 
where cattle, sheep, and horses are commonly raised. 

Cattle demonstrated the highest prevalence at 30.16%, 
suggesting a substantial role as reservoirs for 
Cryptosporidium spp. . The lower prevalence observed in 
sheep (20.63%) and horses (17.46%) suggests that while 
these species are involved in epidemiology of 
Cryptosporidium spp., cattle likely contribute more 
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significantly to the transmission dynamics within the 
agricultural ecosystem.  

The correlation between the presence of diarrhea and 
Cryptosporidium spp. infection is particularly 
noteworthy. The highest infection rate of 32.47% in fecal 
samples from animals exhibiting diarrheal symptoms 
emphasizes the importance of clinical signs in monitoring 
and managing Cryptosporidium spp. infections. This 
finding is consistent with existing literature that 
associates Cryptosporidium spp. infections with 
gastrointestinal distress in both ruminants and non-
ruminants (11, 12).  

Our study is consistent with the findings from other 
regions regarding Cryptosporidium spp. prevalence in 
cattle. In a study examining Cryptosporidium spp. 
infection in cattle from Belgium, France, and the 
Netherlands, prevalence rates of 25.7%, 24.9%, and 
20.8% were reported, respectively. These findings align 
closely with our study, which identified a prevalence rate 
of 30.16% in cattle in Shiraz County. While our 
prevalence rate is higher, the consistency in identification 
of Cryptosporidium spp. across different geographic 
regions underscores the widespread nature of this 
pathogen in cattle populations (13). In a separate study 
conducted by Laatamna et al (14) to investigate 
Cryptosporidium spp. infection in 18 horses and 15 
donkeys in Algeria, infection rates were reported as 2.3% 
and 1.6%, respectively (14). Additionally, in a study 
conducted by Majewska et al (15) in Poland, which 
examined 159 sheep for Cryptosporidium spp. infection, 
an infection rate of 10.1% was reported. In our study, the 
prevalence of Cryptosporidium spp. infection in sheep 
and horses was found to be 20.63% and 17.46%, 
respectively. This comparatively higher prevalence in our 
study could be attributed, in part, to the larger sample 
size, which may have provided a more representative 
assessment of Cryptosporidium spp. infection rates in 
these livestock populations compared to studies with 
smaller cohorts. Furthermore, potential variations in 
environmental factors, animal management practices, 
and diagnostic methodologies between the study 
locations could also contribute to the observed 
differences in prevalence rates.  

The severity of symptoms can vary based on the host's 
immunocompetence, with immunocompromised 
animals including those with concurrent health issues 
being more susceptible to severe manifestations (16). 
The implications of these findings are significant for 
public health, as Cryptosporidium spp. can be 
transmitted to humans through direct contact with 
infected animals or contaminated environments (17, 
18). 

Cryptosporidium spp. infection in humans can cause a 
range of symptoms; including diarrhea, abdominal 
cramps, nausea, and fever, and can be particularly severe 

in immunocompromised individuals. The severity and 
duration of the illness can vary significantly depending on 
the Cryptosporidium spp. and the host’s immune status. 
Furthermore, persistent or recurrent Cryptosporidium 
spp. infections can lead to the chronic health problems 
(19).  

In livestock farmers, Cryptosporidium spp. infection 
can manifest similarly, causing diarrhea and other 
gastrointestinal issues, potentially impacting their 
productivity and well-being. Additionally, the presence of 
Cryptosporidium spp. in livestock can contribute to the 
contamination of food and water sources, thereby 
increasing the risk of human infection.  

Further research is warranted to fully understand the 
prevalence and impact of Cryptosporidium spp. in 
livestock farming communities and the specific risks 
associated with different farming practices (20). The 
presence of Cryptosporidium spp. in livestock raises 
concerns regarding zoonotic transmission, especially in 
regions where livestock and human populations intersect 
(12, 21). The potential for environmental contamination, 
particularly through water sources, further necessitates 
rigorous monitoring and control measures. Given the 
high prevalence of Cryptosporidium spp. among 
symptomatic animals, it is crucial to implement 
comprehensive management strategies in livestock 
operations (22, 23). This includes regular screening for 
Cryptosporidium spp., improved sanitation practices, and 
education of farmers regarding the risks associated with 
infected animals (24). Additionally, further research is 
needed to elucidate the specific Cryptosporidium spp. 
present in these populations and their potential zoonotic 
implications. 
 

5. Conclusion 

In conclusion, the study underscores the need for 
ongoing surveillance of Cryptosporidium spp. infections 
in domestic animals and the significance of addressing 
gastrointestinal issues in livestock to mitigate the risk of 
transmission to humans. These findings contribute to 
understanding Cryptosporidium spp. epidemiology and 
highlight the importance of veterinary and public health 
collaboration in managing infectious diseases in 
livestock. 
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