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 The species and strain of Cryptosporidium parvum genotype in domestic ducks were 

recorded for the first-time using sequencing technologies in this study. In addition, it looks 

at the spread of Cryptosporidium parvum and the methods used to diagnose it in different 

districts of Mosul. Ninety-one duck feces were gathered from six different districts of the 

city: Shallalat, Bashiqa, Ali Rash, Bartella, Al-Hamdaniya, Telkaif, Felfil, and Al-Qosh. 

The positive result rate was 27% (25 of the original 91), with monthly variations based on 

geographic region and age .The statistical analysis revealed considerable disparities in 

scientific procedures between the northern and eastern Mosul regions. The age factor 

revealed a substantial difference between 9 and 12 months. Histopathological changes in 

the trachea and intestinal tract were recorded. The type and strain of Cryptosporidium 

parvum were recorded and compared to sequences stored in the NCBI's GenBank database. 

The parasite's genetic invasion, was discovered to match the strains reported in China. The 

study concluded that for the first time in Mosul, the strain and type of Cryptosporidium 

parvum isolate were recorded in local ducks, with a higher incidence among local ducks 

aged 6-12 months than at other ages. Furthermore, its incidence was higher in the city's 

northern areas than in its eastern areas. Duck trachea and intestines are affected by this 

strain's histopathological alterations. 
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Introduction 

 

Raising ducks provides valuable supplies of meat and 

eggs for personal consumption and sale to breeders. Many 

parasites can infect birds, including ducks. Cryptosporidium 

parvum, for example, can infect a range of bird species, 

including geese, quail, and ducks (1,2). Endoparasitic 

infections must be investigated to keep birds, particularly 

ducks, given their environmental preferences and feeding 

habits (3). Ducks are more likely to meet the eggs, cysts, and 

larvae of many parasites because they frequently live near 

ponds and standing water and serve as intermediate hosts for 

many of them. Such exposure not only introduces a plethora 

of parasites into the ecosystem but also exacerbates 

pollution, damaging soil, water, and food resources (4,5). 

Cryptosporidium parvum can produce diarrhea symptoms 

ranging from moderate to severe. Notably, in low-income 

countries, it poses a significant risk of under-five mortality 

(6,7). According to this research, there is a modest rise in 

Cryptosporidium transmission in rural regions due to human-

animal interactions. Many human cases are linked to 

zoonotic transmission from sick animals (8,9). Public health 

is endangered by infected hosts' environmental 

contamination of water and food (10,11). Biological 

environmental pollution can contribute to the spread of this 

disease, as river water is polluted with waste from animals 

infected with the disease, and the cause of the disease in 

humans is usually a lack of attention to hygiene, washing, 

and sterilization (12,13). Cryptosporidiosis causes 

gastrointestinal symptoms and abdominal cramps (14,15). 
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mailto:nawras.chanem@uomosul.edu.iq
https://www.vetmedmosul.com/article_182785.html
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-7117-218X
https://orcid.org/0000-0002-8619-615x


Iraqi Journal of Veterinary Sciences, Vol. 38, No. 3, 2024 (509-515) 

510 

 

The study aimed to record the genetic sequence of the 

Cryptosporidium parasite in ducks. Through this study, 

researchers can know the course of this disease and find ways 

to treat and prevent it. It also paves the way for knowing 

which countries share the same parasitic strains and finding 

ways for cooperation between countries to get rid of these 

endemic diseases. 

 

Materials and methods 

 

Ethical approve  

College of Basic Education, University of Mosul 

permitted this scientific work and data collection with the 

approval issue session 9 on 26/3/2023. 

 

Study time and locations 

The study was conducted in March and September 2022 

in several different areas of Mosul, including the north and 

east of the city. 

 

The animals 

Fecal samples from domestic ducks Mallard (Anas 

platyrhynchus) are the principal duck breeds studied in the 

investigation. Each fecal sample was collected directly from 

the cloacal orifice and held at a constant temperature of 4°C 

(16). After a laboratory investigation of each duck's marked 

fecal samples revealed a positive result for the presence of 

the parasite, the ducks were euthanized. After carefully 

removing their internal organs, the organs were cleansed, 

and the samples were kept in 10% neutral formalin until the 

histological sections and samples were split. Tissue samples 

were purified: rinsed in distilled water, dehydrated in 

increasing concentrations of ethyl alcohol, clarified in 

xylene, and embedded in paraffin wax at 60°C using an 

ATP7000 tissue processor. A rotary microtome cut 6 µm 

thick sections of paraffin-embedded tissues. After that, the 

slices were stained with hematoxylin and eosin (17). 

 

Diagnosis of Cryptosporidium parvum 

Antigens of Cryptosporidium parvum were detected 

using a kit provided by Bio-x Diagnostic in Belgium. Optical 

density measurements were taken by the kit's instructions. 

This entailed subtracting the values of each sample in the 

ELISA plate wells from the negative control. 

 

PCR 

Table 1 shows how the target area of the 18S rDNA gene 

was selectively amplified using a universal primer to detect 

C. parvum (Table 1) utilizing PCR amplification and 

electrophoresis (18). The amplification mixture was made 

according to the manufacturer's instructions for Promega Go 

Taq® Green Master Mix, USA. Each amplification reaction 

was carried out in a total volume of 20 l under the conditions 

outlined in table 2. The reaction mixture comprised 12.5 l of 

Promega master mix and 5 l of Pioneer master mix. In 

addition, there is 2 l of sample DNA (equal to 40 ng), 1.5 l 

of forward and reverse primers and 10 l of nuclease-free 

distilled water in the mixture. A TRIO thermal cycler from 

Biometra, Germany, was used for gDNA amplification. 

Following amplification, PCR products, and a 100 bp DNA 

molecular ladder (from Promega) were migrated and 

observed on 1% (wt/vol) agarose gel electrophoresis using 

1X TAE buffer and ran at 6 V/cm Constant for one hour. 

 

Table 1: Primers were used in the study 

 

Primer Sequence 

F 5ʹ-AGGAATGAACGGAACGTACA-3ʹ 

R 5ʹ -CCATTTCCTTCTTCTATTGTTTCAC-3ʹ 

 

Table 2: PCR program 

 

 ºC Time (m) Cycles 

Initial denaturation 94 3.5 

40 

Denaturation 94 1 

Annealing  60 1 

Extension 72 1 

Final extension 72 1 

Holding 4  

 

Statistical analysis 

The Chi-square and Fisher's tests were applied, with a 

probability level of less than 0.05. The chi-square test found 

statistically significant differences in infection rates across 

geographic locations (X, df=Y, P<0.05). Fisher's exact test 

was also used, with comparable findings. 

 

Results 

 

PCR results 

According to the ELISA results, 25 of the samples tested 

positive for the presence of the parasite, corresponding to a 

prevalence rate of 27% (Figure 1 and Table 3). Even though 

no extensive statistical analysis was provided, substantial 

variances exist between regions, including a notable 

disparity between the city's eastern and northern regions. 

Shallalat, Bashiqa, Ali Rash, Bartella, and Hamdaniya are 

among the former, while Tel Keif, Fafel, and Alaqoush are 

among the latter. 

When the data are analyzed, it is evident that there is a 

significant difference in the prevalence of infection based on 

age group. As demonstrated in Table 4, the 9-12 months age 

group had the most significant infection rate of 50.5%, while 

the 3-6 months age group had the lowest infection rate of 

14%. At a p-value of 0.05, statistical analysis found no 

significant difference between 3-6 months, 6-9 months, and 

9-12 months. However, a significant difference was found 

between the 6-9 months and 9-12 months groups (Table 4). 
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Figure 1: PCR reaction results for Cryptosporidium parvum 

samples based on an 18S rDNA gene. 

 

Table 3: The differences in infections according to 

Geographic sites in Mosul city 

 

Geographic Site Positive  

sample for 

Cryptosporidium 

Negative  

sample for 

Cryptosporidium 

Al-Shallalat  4/10 (40%) 6/10 (60%) 

Bashiqa 1/10 (10%) 9/10 (90%) 

Ali Rash 3/10 (30%) 7/10 (70%) 

Bartella 4/10 (40%) 6/10 (60%) 

Al-Hamdaniyah 1/10 (10%) 9/10 (90%) 

Telkaif 2/10 (20%) 8/10 (80%) 

Felfel 7/10 (70%) 3/10 (30%) 

Alqosh 3/15 (15%) 17/20 (85%) 

 

Table 4: The differences in Cryptosporidium infection 

according to duck ages 

 

Age (month) +ve sample -ve sample 

3-6 (14%) 5/35 (86%) 30/35 

6-9 (23%) 7/30 (77%)23/30 

9-12 (50.5%) 13/25 (49.5%)12/25 

 

Histological study 

The histological examination revealed the presence of the 

histological changes depicted in figures 2-9, which are 

characterized by the accumulation of epithelial cells in the 

intestinal glands and the infiltration of inflammatory cells in 

the submucosal layer, as well as the noticeable loss of 

epithelial cells, infiltration of inflammatory cells in the 

mucous layer, and the appearance of parasite reproduction 

and attachment stages, with the help of intestinal villi. 

Histological examinations of positive specimens revealed 

mucosal necrosis, epithelial cell loss, infiltration of 

inflammatory cells in the submucosal region, intrachondral 

chondrocyte necrosis, and Cryptosporidium spp 

developmental stages in the trachea. 

 

 

 

 
 

Figure 2: Photomicrograph of duck trachea infected by 

Cryptosporidiosis showing necrosis and loss of epithelial 

cells in the mucosa (A)، infiltration of inflammatory cells in 

the submucosa (B)، and necrosis of the chondrocytes in the 

cartilage (C). H&E stain, 40X. 

 

 
 

Figure 3: Photomicrograph of duck trachea infected by 

Cryptosporidiosis showing necrosis and loss of epithelial 

cells in the mucosa (A)، infiltration of inflammatory cells in 

the mucosa (B)، and submucosa(C). H&E stain, 100X. 

 

 
 

Figure 4: Photomicrograph of duck trachea infected by 

Cryptosporidiosis showing necrosis and loss of epithelial 

cells in the mucosa (A)، with infiltration of inflammatory 

cells (B) and presence of the developmental stages of the 

Cryptosporidium spp. (C). H&E stain, 400X. 
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Figure 5: Photomicrograph of duck trachea infected by 

Cryptosporidiosis showing necrosis and loss of epithelial 

cells in the mucosa (A)، with infiltration of inflammatory 

cells (B) and presence of the developmental stages of the 

Cryptosporidium spp. (C). H&E stain, 400X. 

 

 
 

Figure 6: Photomicrograph of duck intestine infected by 

Cryptosporidiosis showing shortening of the villi due to 

necrosis and loss of epithelial cells in the mucosa (A)، with 

sloughing in the lumen (B) and infiltration of inflammatory 

cells in the submucosa (C). H&E stain, 100X. 

 

 
 

Figure 7: Photomicrograph of duck intestine infected by 

Cryptosporidiosis showing shortening of the villi due to 

necrosis and loss of epithelial cells in the mucosa (A)، with 

sloughing in the lumen (B) and infiltration of inflammatory 

cells in the submucosa (C). H&E stain, 100X. 

 

 
 

Figure 8: Photomicrograph of duck intestine infected by 

Cryptosporidiosis showing shortening of the villi due to 

necrosis and loss of epithelial cells in the mucosa (A)، 

coalesce of the two villi (B) and infiltration of inflammatory 

cells in the submucosa (C). H&E stain, 100X. 
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Figure 9: Photomicrograph of duck intestine infected by 

Cryptosporidiosis showing shortening of the villi due to 

necrosis of epithelial cells in the mucosa of the coalescing 

two villi (A) present in the developmental stages of the 

Cryptosporidium spp. (B) and necrosis of the intestinal 

glands' epithelial cells (C). H&E stain, 400X. 

 

The isolates from local ducks in Mosul were identified as 

LC757381 by sequencing, which is highly similar to isolates 

KX926463 and KX926462 discovered and reported in China 

(Figures 10). 

 

 
 

Figure 10 represents the Phylogenetic tree plotted from the 

18S rDNA gene sequence of the Cryptosporidium Parvum 

isolate LC757381. 

 

Discussion 

 

The results demonstrated a noticeable difference in the 

infection rate between the different locations, with a high 

rate of infection appearing in the city's northern sections 

(Felfel), at 70%, compared to 10% in the Bashiqa region's 

eastern side. According to these findings, the geographical 

location and surrounding environment may have affected the 

illness. Water supply sources may also influence illness 

dissemination (19,20). 

According to the ELISA results, 25 of the samples tested 

positive for the parasite's presence, corresponding to a 

prevalence rate of 27% (21-23), although it is close to the 

prevalence reported by Jarad (24). According to Roellig et 

al. (25), there is variation in infection rates across different 

locations. Host vectors are responsible for the regional 

variation in infection rates. For example, McReynolds et al. 

(26) identified calves as essential hosts for parasite 

transmission. The presence of agricultural lands fed with 

organic fertilizers may play a role in parasite transmission to 

animals in that area (27-29). 

The infection rate was 50.5% among ducks aged 9 to 12 

months. This could be due to issues with decreased immunity 

due to physiological reasons during this age period or the 

frequent exposure of ducks at this age to parasites in 

contaminated food and water, in addition to ducks at this age 

being exposed to stressful conditions that lead to for weak 

immunity (30,31). 

According to Song et al. (8), samples of older birds 

indicate a steady reduction in the growth of both the 

peripheral and central immune systems, which ends when 

sexual maturity is reached. While the data showed that the 

age group 3 to 6 months had the lowest infection rate at 14%, 

this could be attributed to physiological immunity being 

better at this age than at older ages (32,33). 

Cryptosporidium Parvum produced pathological and 

histological alterations in duck intestines and tracheas. This 

is due to the parasite's capacity to infect certain sporozoites, 

which aid in the attachment of cryptosporidium to the surface 

following transmission by contaminated water and food or 

through animals carrying the disease. When the parasite hits 

the target tissue, it attaches itself to it before penetrating it. It 

begins to multiply within the tissues, and epithelial cells 

release cytokines, causing phagocytic cells to become 

activated (34).  

This means that the target tissues and neighboring tissues 

may be damaged. Then, depending on the bird's condition, 

inflammatory effects appear on the tissues, and a different 

immune response begins to appear, resulting in damage and 

destruction of the intestinal barrier, as well as affecting the 

natural mucosal barriers in the intestine, which increases 

exposure to harmful polluted environmental factors (35,36). 

The isolates from ducks were identified as LC757381, which 

is highly similar to isolates KX926463 and KX926462 found 

in China. 

This similarity may be due to the presence of genomic 

similarity between the parasite strains found in Mosul and 

China, and this may be due to the occurrence of hereditary 

mutations in the genes or a natural or abnormal genetic 

mutation in the Cryptosporidium parvum gene (37,38). 

Furthermore, as it occurs in response to environmental 

variables and host stresses, the transfer of genetic variants 

across strains and natural evolutionary pressure may affect 



Iraqi Journal of Veterinary Sciences, Vol. 38, No. 3, 2024 (509-515) 

514 

 

the similarity in isolates (39,40). In addition, cross-species 

Transmission between humans and animals can result in 

breed similarities. An in-depth genetic investigation and 

comparison of different locations are required to discover the 

primary basis for this resemblance. 

 

Conclusion 

 

Cryptosporidium is a parasite illness that affects 

indigenous ducks in Mosul. For the first time in Mosul, the 

study recorded the phylogenetic tree of Cryptosporidium 

parvum in local ducks, revealing a higher incidence among 

local ducks at 6-12 months than at other ages. Furthermore, 

its incidence was higher in the city's northern sections than 

in its eastern areas. This strain was found to be responsible 

for histological abnormalities in duck trachea and intestines. 

 

Acknowledgments  
 

The authors thank the College of Veterinary 

Medicine/University of Mosul for participating in the 

histological study. 

 

Conflict of interest 

 

None. 

 

References 

 
1. Kalifa M, Nassar A, Nisreen E, Abdel-Wahab A. Cryptosporidium 

species in ducks: Parasitological, serological and molecular studies in 

Egypt. Int J Adv Res Biol Sci. 2016;3(3):23-31. DOI: 

10.22192/ijamr.2016.03.09.006  

2. Al-Lahaibi BY, Hasan MH, Altaee AF. Incidence of internal parasites 

of the slaughtered local breeds of ducks and geese. Iraqi J Vet Sci. 

2021;35(1):39-44. DOI: 10.33899/ijvs.2020.126242.1272  

3. Zahedi A, Monis P, Deere D, Ryan U. Wastewater-based 

epidemiology-surveillance and early detection of waterborne pathogens 

with a focus on SARS-CoV-2, Cryptosporidium, and Giardia. Parasitol 

Res. 2021;120(12):4167-4188. DOI: 10.1007/s00436-020-07023-5  

4. Robertson LJ, Johansen ØH, Kifleyohannes T, Efunshile AM, Terefe 

G. Cryptosporidium Infections in Africa important is zoonotic 

transmission? A review of the evidence. Front Vet Sci. 2020;7:24. DOI: 

10.3389/fvets.2020.57588  

5. Cai Y, Zhang NZ, Gong QL, Zhao Q, Zhang XX. Prevalence of 

Cryptosporidium in dairy cattle in China during 2008-2018: A 

systematic review and meta-analysis. Microb Pathog. 2019;132:193-

200. DOI: 10.1016/j.micpath.2019.05.006  

6. Sivajothi S, Reddy BS. Cryptosporidiosis in pet birds-zoonotic alert to 

kids. Int J Avian Wildlife Biol. 2018;3(2):00051. DOI: 

10.15406/ijawb.2018.03.00051  

7. Mravcová K, Strkolcová G, Mucha R, Barbusinová E, Goldová M, 

Kačírová J, Madar M. Cryptosporidium parvum-zoonotic subtype 

IIdA15G1 in a Slovakian patient. Ann Agric Environ Med. 2020;27 (3) . 

DOI: 10.26444/aaem/126619  

8. Song B, Tang D, Yan S, Fan H, Li G, Shahid MS, Guo Y. Effects of 

age on immune function in broiler chickens. J Anim Sci Biotechnol. 

2021;12(1):1-12. DOI: 10.1186/s40104-021-00559-1  

9. Firoozi Z, Sazmand A, Zahedi A, Astani A, Fattahi-Bafghi A, Kiani-

Salmi N, Ebrahimi B, Dehghani-Tafti A, Ryan U, Akrami-Mohajeri F. 

Prevalence and genotyping identification of Cryptosporidium in adult 

ruminants in central Iran. Parasit Vectors. 2019;12(1):510. DOI: 

10.1186/s13071-019-3759-2  

10. Al-Musawi AK, Awad AH, Alkhaled MJ. Molecular analysis of 

Cryptosporidium species in domestic goat in central Iraq. Iraqi J Vet 

Sci. 2022;36(4):1041-1045. DOI: 10.33899/ijvs.2022.132974.2155  

11. Jarad NI. Molecular detection of Cryptosporidium parvum in chicken 

in Al-Diwaniya province. Iraqi J Vet Sci. 2020;34(2):441-445. DOI: 

10.33899/ijvs.2019.126159.1249  

12. Robertson LJ, Johansen ØH, Kifleyohannes T, Efunshile AM, Terefe 

G. Cryptosporidium infections in Africa how important is a zoonotic 

transmission? A review of the evidence. Front Vet Sci. 2020 7:575881. 

DOI: 10.3389/fvets.2020.575881  

13. Falkenberg U, Kromker V, Konow M, Flor J, Sanftleben P, Losand B. 

Management of calves in commercial dairy farms in Mecklenburg-

Western Pomerania, Germany, and its impact on calf mortality and 

prevalence of rotavirus and Cryptosporidium parvum infections in pre-

weaned calves. Vet Anim Sci. 2022;16:100243. DOI: 

10.1016/j.vas.2022.100243  

14. Pumipuntu N, Piratae S. Cryptosporidiosis: Azoonotic disease concern. 

Vet World. 2018;11(5):681-686. DOI:  10.14202/vetworld.2018.681-

686  

15. Omolabi KF, Odeniran PO, Soliman ME. A meta-analysis of 

Cryptosporidium species in humans from southern Africa (2000-2020). 

J Parasit Dis. 2022;46(1):304-316. DOI: 10.1007/s12639-021-01436-4  

16. Duranti A, Cacciò SM, Pozio E, Di Egidio A, De Curtis M, Battisti A, 

Scaramozzino P. Risk factors associated with Cryptosporidium parvum 

infection in cattle. Zoonoses Public Health. 2009;56(4):176-182. DOI: 

10.1111/j.1863-2378.2008.01173.x PMid:18771517  

17. Luna LG. Manual of histologic staining methods of the armed forces 

institute of pathology. 3rd ed. USA: McGraw-Hill; 1968. [available at]  

18. Jarad NI. Molecular detection of Cryptosporidium parvum in chicken 

in Al-Diwaniya province. Iraqi J Vet Sci. 2020;34(2):441-445. DOI: 

10.33899/ijvs.2019.126159.1249  

19. Paulos S, Saugar JM, de LA, Fuentes I, Mateo M, Carmena D. 

Comparative performance evaluation of four commercial multiplex 

real-time PCR assays for the detection of the diarrhea-causing protozoa 

Cryptosporidium hominis/parvum, Giardia duodenalis, and Entamoeba 

histolytica. PLoS One. 2019;14(4):215068. DOI: 

10.1371/journal.pone.0215068  

20. Rashmi KS, Ravi KK. Intestinal Cryptosporidiosis and the profile of 

the CD4 counts in a cohort of HIV-infected patients. J Clin Diagn Res. 

2013;7(6):1016. DOI: 10.33899/ijvs.2022.134661.2390  

21. Chalmers RM, Campbell BM, Crouch N, Charlett A, Davies AP. 

Comparison of diagnostic sensitivity and specificity of seven 

Cryptosporidium assays used in the UK. J Med Microbiol. 

2011;60:1598-1604. DOI: 10.1099/jmm.0.034181-0  

22. Ezzaty M, Zintl A, Grant T, Lucy F, Mulcahy G, De WT. Comparison 

of diagnostic techniques for the detection of Cryptosporidium oocysts 

in animal samples. Exp Parasitol. 2015;152:14-20. DOI: 

10.1016/j.exppara.2015.01.018  

23. Khurana S, Sharma P, Sharma A, Malla N. Evaluation of Ziehl-Neelsen 

staining, auramine phenol staining, antigen detection enzyme-linked 

immunosorbent assay and polymerase chain reaction, for the diagnosis 

of intestinal Cryptosporidiosis. Trop Parasitol. 2012;2(1):20. DOI: 

10.4103/2229-5070.97234  

24. Elgun G, Koltas IS. Investigation of Cryptosporidium spp. Antigen by 

ELISA method in stool specimens obtained from patients with diarrhea. 

Parasitol Res. 2011;108:395-397. DOI: 10.1007/s00436-010-2079-4  

25. El-Alfy ES, Nishikawa Y. Cryptosporidium species and 

Cryptosporidiosis in Japan: A literature review and insights into the role 

of animals in its transmission. J Vet Med Sci. 2020;82(8):1051-1067. 

DOI: 10.1292/jvms.20-0151  

26. Zhang XX, Zhang NZ, Zhao GH, Q, Zhu XQ. Prevalence and 

genotyping of Cryptosporidium infection in pet parrots in north China. 

BioMed Res Int. 2015. DOI: 10.1292/jvms.20-0151  

27. Al-Mahmood SS. Experimental histopathological study of chicks 

infected with Cryptosporidium baileyi isolated from wild pigeons in 

Mosul. Iraqi J Vet Sci. 2011;25(1):43-49. DOI: 

10.33899/ijvs.2011.5704  

https://doi.org/10.22192/ijamr.2016.03.09.006
https://doi.org/10.33899/ijvs.2020.126242.1272
https://doi.org/10.1007/s00436-020-07023-5
https://doi.org/10.3389/fvets.2020.57588
https://doi.org/10.1016/j.micpath.2019.05.006
https://doi.org/10.15406/ijawb.2018.03.00051
https://doi.org/10.26444/aaem/126619
https://doi.org/10.1186/s40104-021-00559-1
http://www.doi.org/10.1186/s13071-019-3759-2
https://doi.org/10.33899/ijvs.2022.132974.2155
https://doi.org/10.33899/ijvs.2019.126159.1249
https://doi.org/10.3389/fvets.2020.575881
https://doi.org/10.1016/j.vas.2022.100243
https://doi.org/10.14202/vetworld.2018.681-686
https://doi.org/10.14202/vetworld.2018.681-686
https://doi.org/10.1007/s12639-021-01436-4
https://doi.org/10.1111/j.1863-2378.2008.01173.x%20PMid:18771517
https://www.worldcat.org/title/manual-of-histologic-staining-methods-of-the-armed-forces-institute-of-pathology/oclc/330784
https://doi.org/10.33899/ijvs.2019.126159.1249
https://doi.org/10.1371/journal.pone.0215068
https://doi.org/10.33899/ijvs.2022.134661.2390
https://doi.org/10.1099/jmm.0.034181-0
https://doi.org/10.1016/j.exppara.2015.01.018
https://doi.org/10.4103/2229-5070.97234
https://doi.org/10.1007/s00436-010-2079-4
https://doi.org/10.1292/jvms.20-0151
https://doi.org/10.1292/jvms.20-0151
https://doi.org/10.33899/ijvs.2011.5704


Iraqi Journal of Veterinary Sciences, Vol. 38, No. 3, 2024 (509-515) 

515 

 

28. Graczyk TK, Evans BM, Shiff CJ, Karreman HJ, Patz JA. 

Environmental and geographical factors contributing to watershed 

contamination with Cryptosporidium parvum oocysts. Environ Res. 

2000;82(3):263-271. DOI: 10.1006/enrs.1999.402  

29. Jarad NI. Molecular detection of Cryptosporidium parvum in chicken 

in Al-Diwaniya province. Iraqi J Vet Sci. 2020;34(2):441-445. DOI: 

10.33899/ijvs.2019.126159.1249  

30. Roellig DM, Yoder JS, Madison-Antenucci S, Robinson TJ, Van TT, 

Collier SA, Boxrud D, Monson T, Bates LA, Blackstock AJ, Shea S. 

Community laboratory testing for Cryptosporidium: Multicenter study 

retesting public health surveillance stool samples positive for 

Cryptosporidium by rapid cartridge assay with direct fluorescent 

antibody testing. PloS One. 2017;12(1):e0169915. DOI: 

10.1371/journal.pone.0169915  

31. McReynolds CA, Lappin MR, Ungar B, McReynolds LM, Bruns C, 

Spilker MM, Thrall MA, Reif JS. Regional seroprevalence of 

Cryptosporidium parvum-specific IgG of cats in the United States. Vet 

Parasitol. 1999;80(3):187-195. DOI: 10.1016/S0304-4017(98)00219-2  

32. Graczyk TK, Evans BM, Shiff CJ, Karreman HJ, Patz JA. 

Environmental and geographical factors contributing to watershed 

contamination with Cryptosporidium parvum oocysts. Environ Res. 

2000;82(3):263-271. DOI: 10.1006/enrs.1999.4022PMid:10702335  

33. Alali F, Abbas I, Jawad M, Hijjawi N. Cryptosporidium infection in 

humans and animals from Iraq: A review. Acta Trop. 2021;220:105946. 

DOI: 10.1016/j.actatropica.2021.105946  

34. Al-Zubaidi MS, Kadhim LI, Ibrahim ZI, Al-Rikabi AS. Incidence and 

experimental infection of Cryptosporidium baileyi in chicken. Iraqi J 

Agric Sci. 2018;49(2):269-278. DOI: 10.36103/ijas.v49i2.162  

35. Kadhim AK, Al-Zubaidi MS. Isolation of Cryptosporidium oocysts 

from slaughtered broiler chicken and experimental infection in chicks. 

Basrah J Vet Res. 2018;17(3):703-720. DOI: 

10.23975/bjvetr.2018.174014  

36. Corsi GI, Tichkule S, Sannella AR, Vatta P, Asnicar F, Segata N, Jex 

AR, van Oosterhout C, Cacciò SM. Recent genetic exchanges and 

admixture shape the genome and population structure of the zoonotic 

pathogen Cryptosporidium parvum. Mol Ecol. 2023;32(10):2633-2645. 

DOI: 10.1111/mec.16556 PMid:35652748  

37. Nakamura AA, Meireles MV. Cryptosporidium infections in birds - a 

review. Rev Bras Parasitol Vet. 2015;24:253-267. DOI: 

10.1590/S1984-29612015063 PMid:26444057  

38. Felefel WI, Abdel-Rady A, El-Rahim A, Elkamshishi MM, Mostafa W. 

Detection of Cryptosporidium parvum in calf feces using 

microscopical, serological, and molecular methods. Iraqi J Vet Sci. 

2023;37(2):383-9. DOI:  10.33899/ijvs.2022.134661.2390  

39. Alkhaled MA, Hamad WA. Molecular characterization of 

Cryptosporidium spp in sheep and goat in Al-Qadisiyah province, Iraq. 

Iraqi J Vet Sci. 2017;41(2):31-37. DOI: 10.30539/iraqijvm.v41i2.44  

40. Razakandrainibe R, Diawara E, Costa D, Le GL, Lemeteil D, Ballet JJ, 

Gargala G, Favennec L. Common occurrence of Cryptosporidium 

hominis in asymptomatic and symptomatic calves in France. PLoS Negl 

Trop Dis. 2018;12(3):6355. DOI: 10.1371%2Fjournal.pntd.0006355  

41. Thomson S, Innes E, Jonsson N, Katzer F. Shedding of 

Cryptosporidium in calves and dams evidence of re-infection and 

shedding of different gp60 subtypes. Parasitol. 2019;146:1404-1413. 

DOI: 10.1017/s0031182019000829  

 

دراسة جزيئية ومناعية ونسجية لطفيلي المكورات 

الخبيئة في البط المحلي في بعض مناطق مدينة 

 الموصل، العراق
 

 2و علياء علي الصفو 1نورس طلال الحسن
 
التشريح، كلية الطب، جامعة فرع 2فرع العلوم، كلية التربية الأساسية، 1

 الموصل، الموصل، العراق

 

 الخلاصة

 

سجل في هذه الدراسة لأول مرة نوع وسلالة النمط الوراثي لطفيلي 

الأبواغ الخبيئة في البط المحلي باستخدام تقنية التسلسل الجيني، كما بحثت 

هذه الدراسة في مدى انتشار وطريقة تشخيص طفيلي الأبواغ الخبيئة في 

عينة براز من  91البط في مناطق مختلفة من مدينة الموصل. جمعت 

البط من ثماني مناطق مختلفة داخل المدينة، وهي الشلالات، بعشيقة، 

على راش، برطلة، الحمدانية، تلكيف، فلفيل، والقوش. وأظهرت النتائج 

(، مع وجود اختلافات في 91من أصل  25) %27معدل إيجابي بنسبة 

أساس المنطقة الجغرافية والعمر. وأبرز التحليل الإحصائي الإصابة على 

وجود اختلافات كبيرة في معدلات الإصابة بين مناطق شمال وشرق 

شهرا.  12-9الموصل. وأظهر عامل العمر تسجيل فرق معنوي بعمر 

كشفت الفحوصات النسيجية للعينات الإيجابية عن تغييرات مرضية 

الغدد المعوية. تم تسجيل نوع وسلالة  نسجية في القصبة الهوائية، وفي

الأبواغ الخبيئة ومقارنته مع التسلسلات المسجلة في قواعد البيانات في 

المركز الوطني للمعلومات الجينية، وقد تبين وجود تطابق في التسلل 

الجيني للطفيلي مع العتر الموجودة في الصين. خلصت الدراسة الى 

الخبيئة في البط المحلي لأول مرة في تسجيل سلالة ونوع عزلة الأبواغ 

 12-6مدية الموصل والذي اظهر انتشارا بين البط المحلي في الأعمار 

شهر بنسبة أكبر من بقية الأعمار كما أن نسبة انتشاره كانت أكبر في 

مناطق الشمالية من المدينة أكثر من المناطق الشرقية وأظهرت هذه 

في القصبة الهوائية والأمعاء في  السلالة أحداث تغييرات مرضية نسجية

 البط المحلي.
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