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 Abstract 

This investigation aimed to determine the prevalence of Cryptosporidium in children in 

Baghdad, specifically among students in Al-Karkh primary schools. DNA was extracted from stool 

samples that had tested positive for Cryptosporidium oocysts via microscopic examination. The 

extracted DNA was then analyzed using 18S ribosomal RNA (rRNA) gene polymerase chain reaction 

(PCR) testing. 

In contrast, the use of the PCR system demonstrated that this technique is a more specific and 

sensitive method for the detection and identification of protozoan parasites like Cryptosporidium. 

Overall, the results confirmed that C. parvum was frequently the species demonstrated in Baghdad. 
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Introduction: 

Cryptosporidium, one of the most widely distributed intestinal parasites globally [1], was first defined as 

a human pathogen in 1976 [2]. Human infections with Cryptosporidium are predominantly caused by C. 

hominis and C. parvum [3]. Belonging to the Coccidia class within the phylum Apicomplexa, 

Cryptosporidium possesses distinct features that distinguish it from other members of the Coccidia group 

[4]. Cryptosporidium infection is mainly transmitted through the fecal-oral route and can occur due to 

contact with animals, feces, or contaminated water or food [5]. Respiratory secretions and aerosolised 

droplets from coughing can also serve as means of transmissions, leading to pulmonary infections [6]. 

The pathogen poses a significant threat to the waterindustry [7]. 

Cryptosporidium infection can lead to damage to intestinal epithelial cells in both humans and other 

mammals. This damage disrupts the tight junctions of the intestinal epithelium, affecting intestinal barrier 

function. It also hinders the development of villi and reduces the absorptive capacity of theintestinal 

surface, leading to malnutrition, dehydration, and diarrhea [8]. The diarrheal symptoms associated with 

cryptosporidiosis pose a major threat to human health [9]. Malnourished children are particularly 

susceptible to Cryptosporidium infection, which can lead to recurrent or persistent infections and even 
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death [10, 11].  

This cycle perpetuates the spread of Cryptosporidium, making it a significant cause of waterborne 

disease. Recently molecular diagnostic tools have been used for the precise identification of 

Cryptosporidium species [12-13]. Fundamentally, examining genotypic variation in Cryptosporidium is 

important for comprehending its biology, how it spreads, and how it evolves over time. A deeper 

understanding in these areas can ultimately help guide approaches for preventing, containing, and 

managing cryptosporidiosis [14]. However, little attention has been paid to genotyping diversity of 

Cryptosporidium species in Iraq. Therefore, the current study aimed to characterize the prevalence and 

genotype variation of cryptosporidiosis in fecal samples of human in Baghdad, Iraq. 

2. Materials and Methods 

2.1 Collection of samples: 

A total of 100 fecal samples Cryptosporidium in children in Baghdad, specifically among students in Al-

Karkh primary schools. , were collected between 1 October/ 2025 to 30 November/ 2025 . 

2.2 Staining of oocysts 

The fecal samples were smeared on to glass slide, stained with modified Ziehl- Nielsen stain for the 

identification of oocysts by microscopy [15].  

2.3 Extraction of DNA 

DNA was extracted using (Stool DNA extraction package Favorge, Korea) according to the 

manufacturer's protocol. A 20 mg frozen stool sample was incubated with 30 ml of lysis buffer (pH 8.0, 

10 mM EDTA, 10 mM Tris-HCl, 1 mg/ml K-protease) at 65°C for 2 hours to solubilize it, followed by 

heating to 100°C for 30 minutes to denature the enzyme. Cell wreckage and proteins were removed by 

centrifugation (10,000 × g, 4°C, 10 min). The portion of the supernatant Contains DNA were used for 

PCR, and 5 μl add DNA solution to PCR mix. Assess the purity of DNA samples using optical density on 

a Nanodrop spectrophotometer. The purity of DNA samples was assessed by optical density using a 

Nanodrop spectrophotometer[16]. 

2.4 PCR Protocol 

The PCR amplification was performed using the primers forward (GGAAATCCGTCTATCAGTGG) and 

reverse (CCCTCACGGTACTTGTTTGC), which were the previously reported to specifically amplify of 

the18SrRNA gene of C. parvum . The PCR reaction mixture (25μl) containing 10mM Tris-HCI, 0.2 mM 

of each deoxy nucleoside triphosphate, 25 pmol of each appropriate primer, and 2.5 U of Taq DNA 

polymerase were used amplified using gradient Perkin- Elmer thermocycler following thermal profile 

which Including 32 cycles (pre-incubation at 94°C for 5 minutes, denaturation at 94°C for 1 minute, 

annealing at 60°C for 1 minute, extension at 72°C for 1 minute, and further incubation at 72°C for 10 

minutes). A 10 μL aliquots of the PCR amplification products were analyzed via electrophoresis on a 1% 

agarose gel using Tris-borate EDTA (TBE X) running buffer containing 0.045 M Tris-borate and 1 mM 

EDTA [17]. The PCR product bands were visualized under UV - light after staining the gel with 0.2 

mg/mL ethidium bromide. This allowed separation and detection of the amplified DNA fragments by 

size. 

3. Results and Discussion 

The prevalence of infection of the Cryptosporidium species as demonstrated by the direct method of 100 

children stool examination are shown in Table 1. Of all samples examined were found to be positive for 

cryptosporidiosis. The extraction of total DNA from all microscopically positive stool samples were used 

as templates PCR reaction. The results revealed that the small subunit 18SrRNA gene was amplified from 

7 (7%.) samples . The results of this study investigation are in agreement with results obtained in other 

provinces in Iraq, Babylon, Kirkuk, and neighboring countries Nigeria and Vietnam, England, Iran [16-
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17]. The variation in infection rates may be attributed to factors such as the characteristics of the 

surveyed district, the level of personal hygiene and sanitation, the number of stool samples examined, and 

whether the children examined schools.  

Table (4-1) Total infection rate with cryptosporidiosis in childrens 

PCR positive 

microscopy positive 

No. of samples 

examined 
Positive samples % 

Cryptosporidium 

parvum 
100 7 7 

 

 

Figure1: Agarose gel electrophoresis analysis for PCR products stained with 0.2 mg/ml of ethidium 

bromide for18SrRNA gene using primers species specific for C. parvum obtained from human 

stool samples. Positive samples reveal 500 bp bands. M represent (100-2000) pb DNA Lader 

Marker. 

Conclusion: 

Ultimately, our findings validated that the Polymerase Chain Reaction (PCR) technique exhibits the 

highest sensitivity for the diagnosis of Cryptosporidium. However, alternative methods such as Ziehl-

Neelsen staining and Enzyme-Linked Immunosorbent Assay (ELISA) can also be employed for the 

detection of this parasitic organism. 
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