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Abstract 
Cryptosporidium is an important protozoan parasite of zoonotic importance responsible for enteric 
infections in livestock and humans. Despite its zoonotic significance, information on its occurrence in 
cattle slaughtered in Makurdi, Benue State, remains limited. This study determined the prevalence of 
Cryptosporidium oocysts in cattle slaughtered at the Wurukum Abattoir and assessed the influence of 
sex, age, and breed on infection. A total of 277 fecal samples were examined using the modified Ziehl-
Neelsen staining technique. Of the 277 cattle examined, 75 tested positive, giving an overall prevalence 
of 27.1%. Prevalence was higher in females (28.8%) than males (16.2%), and highest among cattle aged 
1–2 years (30.6%). Among breeds, White Fulani recorded the highest prevalence (28.2%). However, 
no significant association was found between infection and sex (χ² = 1.96; p = 0.162), age (χ² = 3.58; p 
= 0.167), or breed (χ² = 2.93; p = 0.403). Females had twice the odds of infection compared to males 
(OR = 2.08), but this relationship was not significant. Cryptosporidium infection was prevalent among 
cattle slaughtered at Wurukum Abattoir, indicating potential public health risks due to environmental 
contamination and possible zoonotic transmission. Improved abattoir hygiene, routine surveillance, 
and further molecular studies are recommended to better characterize parasite strains and transmission 
dynamics in the area. 
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INTRODUCTION 
Cryptosporidium species are ubiquitous protozoan parasites that infect a wide range of 
vertebrate hosts, including humans, domestic animals, and wildlife (Fayer et al., 2000). The 
parasite is a major cause of diarrheal illness globally, particularly among children, 
immunocompromised individuals, and young animals (Thompson and Ash, 2016). 
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Transmission occurs primarily through the fecal-oral route, often via contaminated water, 
food, or direct contact with infected animals or their environment (Robertson et al., 2020). The 
oocysts are environmentally robust, remaining infectious for long periods and resisting 
conventional disinfection methods such as chlorination (Keegan et al., 2008; Adeyemo et al., 
2019; Augendre et al., 2023). Infected livestock, especially young calves, act as important 
reservoirs, posing a risk to human health through environmental contamination and food 
chain transmission (Ogendo et al., 2017). The parasite has been recognized as a major cause of 
morbidity and mortality in calves worldwide (Ouakli et al., 2018; Lombardelli et al., 2019; 
Rideout et al., 2024). 
 
Cattle are recognized as important reservoirs of Cryptosporidium, shedding oocysts that can 
contaminate the environment and pose a zoonotic risk without showing symptoms (Adamu 
et al., 2014). In Nigeria, studies conducted in various states have reported moderate to high 
prevalence levels (17% to 40%) in cattle depending on region, age and management practices 
(Ayinmode and Fagbemi, 2010; Akinkuotu et al., 2014; Paul et al., 2019; Adewumi et al., 2022; 
Shallangwa et al., 2022; Adelakun et al., 2024; Esonu et al., 2024) indicating widespread 
environmental contamination. Despite the public health and economic relevance of 
Cryptosporidium, limited data exist on its occurrence in cattle slaughtered in Makurdi, Benue 
State. 
 
This study was therefore designed to determine the prevalence of Cryptosporidium oocysts in 
cattle presented for slaughter at the Wurukum Abattoir, and to assess the influence of sex, 
age, and breed on infection. The findings are expected to guide public health interventions 
and improve livestock management practices in Makurdi. 
 
MATERIALS AND METHODS 
Study Area 
This study was conducted in Makurdi, the capital of Benue State, located in North-central 
Nigeria. Makurdi lies on the southern bank of the Benue River, between latitudes 7°43'50''N 
and longitudes 8°32'10''E. It is a major livestock producing area in the country and also serves 
as a major transit and market center for agricultural produce and livestock. The Wurukum 
abattoir, situated beneath the new Benue River bridge, is the largest abattoir in the state and 
a key site for cattle slaughter and meat distribution to Makurdi and neighbouring towns. 
Abattoir waste is deposited directly into the environment and runs off into River Benue (Ikye-
Tor et al., 2022). 
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Figure 1: Map of Makurdi showing Wurukum Abattoir from Researchgate by Okita et al., 2017. 

 
Sample Collection 
The sample size for the study was calculated using the formula described by Thrusfield (2007) 
with an estimated prevalence of 17.8% (Adeiza et. al., 2023) and significant threshold of 95% 
resulting in a minimum sample size of 226 fecal samples. 
 
Two hundred and seventy-seven fecal samples were collected directly from the rectum of 
cattle just before slaughter using gloved hands. Once collected, they were put into dry sterile 
cellophane bags, properly labeled and transported in a cold box to the Veterinary Public 
Health and Preventive Medicine Laboratory, Joseph Sarwuan Tarka University, Makurdi for 
analysis. The age, sex and breed of sampled animals were recorded. Sampling was done 2 
times in a week and all cattle slaughtered whose owners gave consent were sampled at each 
visit. 
 
Laboratory Analysis 
The modified Ziehl-Neelsen staining technique was used for the detection of Cryptosporidium 
oocysts, as described by Jongwutiwes et al. (2002). Each fecal sample was mixed with saline, 
filtered, and centrifuged at 2000 rpm for 5 minutes. The sediment was smeared on a clean 
glass slide, heat-fixed, stained with carbol fuchsin, decolorized with acid alcohol, and 
counterstained with methylene blue. Slides were examined under a light microscope using 
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×40 and ×100 (oil immersion) objective lenses. Cryptosporidium oocysts appeared as pink to 
red spherical bodies against a blue background. 
 
RESULTS 
A total of 277 cattle were examined, out of which 75 (27.1%) were infected with 
Cryptosporidium oocyst. Of the 277 cattle examined, 37 were males and 240 were females. 
Infection was detected in 6 males (16.2%) and 69 females (28.8%). Although females showed 
a higher prevalence and odds of infection than males, the differences were not statistically 
significant (χ² = 1.96, df = 1, p = 0.162; OR = 2.08). Prevalence of infection was highest in cattle 
aged 1–2 years (48/157; 30.6%), followed by those aged 3–4 years (27/115; 23.5%). No infection 
was detected in animals older than 4 years (0/5). The variation in prevalence across age 
groups was not significant (χ² = 3.58, df = 2, p = 0.167). Among the four breeds examined, 
White Fulani cattle had the highest prevalence (73/259; 28.2%), followed by N’dama (1/6; 
16.7%) and Munturu (1/7; 14.3%). No infection was recorded in Sokoto Gudali (0/5). The 
differences in prevalence among breeds were also not significant (χ² = 2.93, df = 3, p = 0.403). 
The distribution of infection by sex, age, and breed is presented in table 1 below. 
 
Table 1: Distribution of Cryptosporidium oocysts in Cattle by Sex, Age and Breed 

Source  
Number 
sampled 

Number 
Infected 

Prevalence 
(%) 

OR 95% CI 
Chi-
Squar
e 

P-value 

Sex Male 37 6 16.2     

 Female 240 69 28.8 2.08 0.833 – 5.220 1.96 0.163 

         
Age 1-2 157 48 30.6   3.583 0.167 
 3-4 115 27 23.5     
 Above 4 5 0 0     
         
Breed  Munturu 7 1 14.3   2.927 0.403 

 
White 
Fulani 

259 73 28.6     

 N’dama 6 1 16.7     

 
Sokoto 
Gudali 5 0 0 

    

 
DISCUSSION 
The overall prevalence of 27.1% recorded in this study indicates that Cryptosporidium infection 
was common among cattle in Makurdi. The relatively high prevalence may be linked to 
environmental contamination, poor sanitation around animal holding areas, and the extensive 
or semi-intensive management practices common among livestock farmers in the state. This 
finding is comparable to earlier Nigerian studies, which reported prevalence rates ranging 
from 15% to 40% depending on region and diagnostic methods (Ayinmode and Fagbemi, 
2010; Paul et al., 2019; Adewumi et al., 2022; Adeiza et al., 2023; Adelakun et al., 2024; Esonu et 
al., 2024; Jonathan et al., 2025). The prevalence also falls within the range reported in tropical 
and developing countries, where sanitation and animal management practices contribute 
significantly to transmission (Fayer et al., 2000; Adamu et al., 2014; Mensah et al., 2023; Saidi et 
al., 2025; Saleh et al., 2025). 
 
Although females showed a higher prevalence (28.8%) than males (16.2%), the association 
between sex and infection was not significant. Similar observations have been reported in 
other studies, suggesting that sex may not be a major determinant of susceptibility 
to Cryptosporidium in cattle (Abebe et al., 2008; Ayinmode and Fagbemi, 2010; Adelakun et al., 
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2024; Saleh et al., 2025). Nonetheless, the higher prevalence in females could be related to 
physiological stressors such as pregnancy and lactation, which have been shown to influence 
immune function in ruminants. However, this trend must be interpreted with caution, 
considering the disproportionately larger number of females sampled compared to males.  
 
Age-related differences in prevalence were also observed, with younger cattle (1–2 years) 
exhibiting the highest infection rate (30.6%). This pattern aligns with previous studies that 
have shown that young animals, particularly calves, are more susceptible 
to Cryptosporidium infection due to their immature immune systems and increased exposure 
to contaminated environments (Ayinmode and Fagbemi, 2010; Paul et al., 2019; Adewumi et 
al., 2022; Adelakun et al., 2024; Saleh et al., 2025; Siama et al., 2025), reinforcing age as a key 
epidemiologic factor. The decline in prevalence observed in older age groups may be 
attributable to the development of partial immunity following repeated exposure to the 
parasite. Akinkuotu et al., 2014 also had similar findings in Ogun state. However, the small 
sample size in the above-4-years age group limits the strength of conclusions drawn for this 
category.  
 
Similarly, the White Fulani breed recorded the highest prevalence (28.2%), the lack of 
significance in the association between breed and infection suggests that breed may not be an 
important risk factor in this study population. The high number of White Fulani cattle 
sampled likely reflects their dominance in the local cattle population rather than an inherent 
breed predisposition. Previous research on breed susceptibility to Cryptosporidium has been 
inconclusive, with several studies reporting no meaningful breed effects (Akinkuotu et al., 
2014; Kashiwagi et al., 2016; Adelakun et al., 2024; Saidi et al., 2025). 
 
The lack of statistically significant associations across sex, age, and breed categories may also 
be due to sample size limitations in some subgroups, particularly males, certain breeds, and 
older cattle. Larger, more representative sampling may help improve statistical power and 
allow for stronger conclusions regarding risk factors. 
 
The public health significance of the findings cannot be overlooked. Cryptosporidium is a 
recognized zoonotic pathogen capable of causing diarrhea in humans, particularly children, 
the elderly, and immunocompromised individuals. The detection of Cryptosporidium oocysts 
in slaughtered cattle raises concerns about contamination of abattoir environments, meat 
surfaces, waste drainage systems, and water sources which may facilitate transmission to 
abattoir workers, meat handlers, consumers and communities downstream (Thompson and 
Ash, 2016; Robertson et al., 2020; Saleh et al., 2025). Contamination can occur at various stages 
of meat processing highlighting the need for stringent hygiene practices and sanitation (Agu 
et al., 2021; Nicolas et al., 2025). The lack of effective oocyst inactivation in routine sanitation 
practices at abattoirs and in the environment could facilitate continuous transmission.  
 
The detection of oocysts in fecal samples from apparently healthy animals further underscores 
the potential role of cattle as asymptomatic carriers and reservoirs. This presents a significant 
risk for zoonotic transmission, especially to slaughterhouse workers and consumers in the 
region where raw or undercooked meat is sometimes consumed. Cattle also are brought in 
close proximity to human sources of water and farms during grazing, due to management 
systems that are mainly extensive thus contaminating water bodies and farm produce such as 
vegetables. This could lead to food-borne and water-borne outbreaks of Cryptosporidiosis.  
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CONCLUSION AND RECOMMENDATION 
This study confirms the presence of Cryptosporidium oocysts in cattle slaughtered at Wurukum 
abattoir, Makurdi highlighting a potential risk for environmental contamination and zoonotic 
transmission. This underscores the need for improved sanitation, regular monitoring of 
livestock for enteric parasites, and enhanced awareness among stakeholders in the livestock 
value chain. Further molecular epidemiological research with larger sample sizes and 
seasonal assessments are recommended to better characterize parasite strains and 
transmission patterns. 
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