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Abstract 

Cryptosporidium is a protozoan parasite of medical and veterinary significance that causes gastroenteritis in a number 
of vertebrate hosts. Several studies have recorded different degrees of pathogenicity and virulence among 
Cryptosporidium species and isolates of the same species as well as evidence of variation in host susceptibility to 
infection. Nevertheless, important progress has been made in determining Cryptosporidium's putative virulence factors. 
Since the publication of C  parvum and C. Hominis this development has been accelerated genomes, identified by a range 
of immunological and molecular techniques with the characterization of over 25 putative virulence factors, which are 
proposed to be involved in aspects of host-pathogen interactions from adhesion and locomotion to invasion and 
proliferation. There has also been improvement in the contribution of host variables correlated with differences in both 
the severity and risk of infection. In view of our current understanding of microbial virulence, we present a summary 
of the current state of information on Cryptosporidium infectivity, pathogenesis, and transmissibility here.  
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1. Introduction

The disease caused by a protozoan parasite of the genus Cryptosporidium, which was discovered in the gastric glands of 
mice by Edward Ernst Tyzzer in 1910, is Cryptosporidiosis. Tyzzer found that within the oocysts, this parasite did not 
produce sporocysts and it sporulates while still attached to the host wall. For this reason, from the Greek kruptos 
meaning 'secret', Tyzzer called the genus Cryptosporidium, and the parasite that he identified in the gastric glands, 
Cryptosporidium muris.  

Three years later, Tyzzer described another Cryptosporidium species that was not contagious but only in the small 
intestine in the gastric glands of mice [1]. Compared C, muris oocysts (6-8 μm) with second species developed oocysts 
that were smaller in size (4-5 μm). This species was called Cryptosporidium parvum by Tyzzer (parvum comes from the 
Latin for little). Originally, it was assumed that there were only two distinct Cryptosporidium species, but there are now 
more than 27 species described and several more genotypes [2]. 

 In 1971, Cryptosporidium was first identified with diarrhoea in calves [3] and has since been recognized as one of the 
world's leading causes of neonatal enteritis in calves. [4; 5; 6].  
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2.  Classification of Cryptosporidium 

2.1. Kingdom: Protozoa 

Phylum: Apicomplexa  

Classification: Sporozoasida    

Subclass: Coccidiasina  

Order: Eucoccidiida  

Suborder: Eimeriina  

Family: Cryptosporidiidae   

Genus: Cryptosporidium [7] 

3. Species of Cryptosporidium in cattle 

Four Cryptosporidium species are commonly found in cattle; C.  Parvum, C.  Bovis, C.Ryanae   and C. andersoni . There are 
several records that other species are also found  C.hominis  were confirmed in a 3-day-old calf and a 6-year-old cow 
from Scotland  [8], C. suis in a calf [9]and C. Felis in a cattle [10]. but such records are rare. 

4. Morphology and life cycle 

The infectious stage of the parasite is sporulated oocysts. They are 4-6 μm with a thick wall containing four sporozoites 
in a spherical to ovoid shape [11]. Cryptosporidium is a monoxenic (life cycle completed inside a single host) organism 
that resides in thick walled oocysts in the environment. Many environmental conditions, such as high and low 
temperatures, are very immune to these oocysts. [12] . But they can be inactivated by desiccation, In cold, moist climates, 
Cryptosporidium oocysts live well and can remain infectious for several months [13]. The host ingests infective 
Cryptosporidium oocysts and excystation occurs when caused by the conditions in the gastrointestinal tract (low pH, 
body temperature). [14] . And they release four sporozoites. At the ileocaecal junction, the sporozoites bind to the host 
epithelial cells, which are then invaded and swallowed by the cells that form a parasitophorous vacuole. Within a 
parasitophorous vacuole, several other protozoan parasites also exist, but Cryptosporidium also has a special structure 
known as the feeder organelle, which separates the cytoplasm cell and parasite. The sporozoite itself becomes more 
spherical in shape after the feeder organelle's development and forms a trophozoite. The parasite starts to replicate 
asexually and evolves into a meront type I or a meront type II. Within the Type I meront, merozoites are created, each 
Type I meront releases 6-8 merozoites that can reinfect the host immediately by invading neighboring cells and starting 
asexual reproduction again, or developing into a Type II meront. It release four merozoites which initiate the sexual 
reproductive cycle. Host cells are invaded by the released merozoites and differentiate into macrogamonts or 
microgamonts. Microgamonts grow multi-nuclei and release free microgametes that penetrate and fertilize the 
macrogamete, forming a zygote. Meiosis occurs and, as the oocyst grows and is released from the lumen, the zygote 
differentiates into four sporozoites. The sporozoites may be released from thin-walled oocysts directly into the lumen 
and reinfect the host or thick-walled oocysts that are shed in faeces and remain instantly contagious for other hosts. 
[15]. 

5. Diagnosis of Cryptosporidium spp 

The diagnosis of Cryptosporidium oocysts, a range of laboratory methods are available: staining with fluorescent or acid 
quick stains, enzyme immunoassays, immune chromatographic methods and molecular methods [16]. A research by 
Chalmers [17] shows that microscopy of immunofluorescence is more susceptible than enzyme immunoassay and 
graphic lateral flow of immune chromate, As well as being more susceptible to auramine phenol staining and modified 
Ziehl-Neelsen than the UK norm methods. The overall favored approach for the detection of Cryptosporidium spp. is 
immunofluorescence microscopy. In Europe and in the USA [18]. In the last decade, molecular methods have been 
developed extensively in research laboratories, yielding polymerase chain reaction (PCR) methods of high sensitivity 
and specificity for detection of Cryptosporidium spp. [19]. 
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6. Review in the previous studies Distribution of Cryptosporidium species in different cattle breeds  

Cryptosporidium oocysts are transmitted through the faecal-oral route between hosts, either directly through contact 
with the faeces of infected animals or indirectly via contamination of the environment or by ingestion of contaminated 
food or water [20]. Among cattle, shortly after birth, calves are susceptible to infection and remain so for several months. 
Infection in dairy calves is found most commonly between the ages of 8 and 15 days, infection in beef calves most often 
occurs between 1 and 2 months of age [21; 22]. Potential causes of waterborne pollution should be considered for 
livestock living  near to rivers, as surface run-off transports Cryptosporidium oocysts to water bodies in soils. 
Cryptosporidium oocysts have been recovered from untreated surface water (rivers, streams and reservoirs), untreated 
and treated wastewater, filtered swimming pool water and, most notably, from sources of treated drinking water. [23]. 
Another risk factor found to raise the likelihood of calves shedding oocysts is repeated changes in bedding as staff and 
equipment used to remove the bedding can potentially become a vector for spreading the infection. [24]. 

 The overall prevalence of Cryptosporidium infection was 35.44%, with C. parvum was the dominated species before six 
month age, and C. andersoni in calves older than that [25]. Prevalence for Cryptosporidium was 1.0% in dairy cattle in 
Hebei and Tianjin, China [26]. Prevalence of Cryptosporidium infection in cattle from South Western Nigeria, prevalence 
of infection was 23.4% (95/406), with an infection rate of 27.4%, 28.1% and 19.9% in cattle less than 6 months, 7-12 
months and over 12 months respectively [27]. Prevalence, risk factors and molecular characterization of infection with 
Cryptosporidium in Addis Ababa and surrounding cattle, Ethiopia, C. parvum and C. Andersoni in 27% and 73% of 
pathogens, respectively, C. Parvum occurs exclusively in calves younger than 2 months of age and C. andersoni in heifers 
and in adult cattle only [28].  Of the 37 beef cows and 115 calves examined, four (10.8 %) and 14 (12.2 %), respectively, 
were positive for Cryptosporidium [29]. Of the 37 beef cows and 115 calves analyzed, four (10.8 %) and 14 (12.2 %) 
were positive for Cryptosporidium. In different regions of China, the prevalence of Cryptosporidium infection in cattle, 
the total infection rate was 11.9 %, and the rate of infection differed significantly for different regions. [30]. The overall 
prevalence rate for Cryptosporidium spp. In Egypt, cattle accounted for 10.2 % [31]. Prevalence of Cryptosporidium spp. 
and molecular characterization A total of 387 (18.82 %) positive samples were detected in dairy cattle from farms in 
China and further analyzed by polymerase chain reaction (PCR) using primers designed to amplify DNA fragments from 
a small subunit of ribosomal RNA. [32]. prevalence of C. parvum subtype in bovine calves was 18.31% cattle of north 
India [33]. Prevalence was significantly higher (P<0.001) among cattle from the forest-savannah transition zone 
(50.6%) compared to the coastal savannah zone (18.9%) Prevalence of Cryptosporidium oocysts in cattle from Southern 
Ghana [34]. 

7. Pathogenesis and Clinical sings 

There is a limited understanding of the pathogenic mechanisms by which Cryptosporidium induces diarrhea, 
malabsorption and wasting. The initial host-parasite experiences of attachment and invasion are essential primary 
events in pathogenesis, whatever these mechanisms may be. It has defined the ultrastructural characteristics of 
attachment and invasion and various factors influencing attachment. Specific parasites and host molecules involved in 
these processes, however, are little understood [35]. To understand the pathogenic mechanisms employed by this 
parasite, knowledge of certain molecules is essential. Complex processes that include multiple parasite ligands and host 
receptors are the initial host-parasite interactions of attachment, invasion and parasitophorous vacuole formation. In 
apicomplexans, such as Toxoplasma, Plasmodium and Eimeria, these interactions were best studied. Specialized 
secretory organelles possess intrusive "zoite" phases of apicomplexans (rhoptries, micronemes and dense granules) 
Known collectively as the apical complex. These organelles secrete and successively exocytose proteins during initial 
host-parasite interactions, which promote attachment, invasion and parasitophorous vacuole formation. Many 
micronemal proteins have "modules" of adhesive that are retained among apicomplex parasites, while others express 
distinctive domains [36]. Medical symptoms of C parvum infections are characterized by anorexia, depression, weight 
loss, diarrhea, vomiting, increased morbidity and probably death from dehydration. [37; 38]. 

8. Conclusion 

Cryptosporidiosis is a problem in ruminants that are neonatal. During the first weeks of the life of calves, 
Cryptosporidium parvum is the most common intestinal pathogen and is an important factor in the etiology of diarrheal 
syndrome caused by the parasite alone, but losses are more pronounced when concurrent intestinal pathogens are 
present. Cryptosporidium causes economic losses, including delayed growth and mortality, and a variety of costs that 
are difficult to quantify as a result of diarrhea-related treatments. The study's advantage is a database on which 
researchers rely to analyze the types of Cryptosporidium that infect cows, And to raise awareness of the implementation 
of measures of hygiene and good management that are deemed more effective in the fight against this disease. 
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