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Abstract 

Objective 

The aim of this study was to isolate and identify Escherichia coli O157:H7 from drinking water 

intended for human consumption in Baghdad City. The isolates were characterized using 

conventional phenotypic and biochemical methods. Then, their ability to produce Shiga toxin 

(Stx) was determined using ELISA. In addition, molecular identification and genotyping were 

performed. For detecting the presence of stx1 and stx2 genes, multiplex polymerase chain reaction 

(MPCR) was used. Another goal was to compare these genes as diagnostic and epidemiological 

indicators with traditional diagnostic methods. 

Material and methods 

Thirty drinking water samples were collected from both sides of Baghdad City (Karkh and 

Rusafa) between July and August 2023. Samples were collected in sterile 250-mL glass bottles 

containing 3% sodium thiosulfate. Cefixime-tellurite sorbitol MacConkey agar (CT-SMAC) was 

used to isolate E. coli O157:H7. Biochemical identification was performed using the API 20E 

system. Moreover, ELISA was used to determine the production of Shiga toxin. Molecular 

detection of stx1 and stx2 genes was conducted using the PCR technique. 

 

https://orcid.org/0009-0009-1978-2405
https://orcid.org/0009-0009-1978-2405
https://orcid.org/0009-0009-1978-2405


  Agricultural Biotechnology Journal, 2026, 18(2)   

240 

 

Results 

Out of the 30 drinking water samples analyzed, 25 E. coli isolates were obtained. Biochemical 

tests identified 10 isolates as E. coli. While, the API 20E system confirmed 6 isolates. Serological 

examination using the rapid latex agglutination test confirmed that four isolates belonged to the 

E. coli O157:H7 serotype. According to the ELISA report it was found that all four studied 

isolates can produce Shiga toxin. Based on the results of MPCR analysis, it was determined that 

one of the isolates carried the stx1 gene with a length of 180 bp. On the other hand, the stx2 gene 

with a length of 255 bp was found in all four isolates. 

Conclusion 

Verotoxin is another name for Shiga toxin (Stx). This toxin is an AB5 toxin. Certain strains of E. 

coli, particularly E. coli O157:H7, can produce this toxin. Furthermore, it is closely related to the 

toxin produced by Shigella dysenteriae. The presence of stx1 and stx2 genes in drinking water 

isolates can highlight the potential public health risk. It also can support the use of molecular 

methods as reliable tools for the detection and surveillance of pathogenic E. coli in drinking water. 
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Introduction 

Access to safe and potable drinking water is one of the most critical global challenges. It is 

more critical particularly in developing and Third World countries. Water is essential for life. It 

is also recognized as a fundamental human right. Consequently, drinking water pollution has 

become one of the primary issues that confirmed by scientists and environmental health specialists 

worldwide (Chang et al., 2011; Sharon et al., 2021). In 2002, the United Nations issued General 



Mohammed et al., 2026 

241 

 

Comment No. 15 formally recognized the human right to water. It emphasized that all individuals 

must have access to clean, safe, and affordable water for personal and domestic use. All of this 

shows that we need to take water security and public health protection seriously (Mohammed et 

al., 2022; Maphanga et al., 2024). The water access situation in Iraq is getting worse every day. 

Because the water in the Tigris and Euphrates rivers is getting less and less every day. This is 

because many dams and reservoirs have been built in this country. On the other hand, the water 

quality is getting worse day by day due to the discharge of industrial wastewater and 

petrochemical activities into the rivers and the production of hydroelectric power. Unfortunately, 

the water treatment processes are also not carried out properly and are incomplete (Marabini et 

al., 2007; Al-Musawi et al., 2025a). Therefore, one of the fundamental and complex challenges 

is to ensure that clean and safe drinking water is provided to the people. Access to safe drinking 

water is one of the key indicators of health and social well-being presented by the World Health 

Organization (WHO) and has been introduced as a prerequisite for sustainable development. 

Contaminated water is a major and serious threat to human health. Unfortunately, about 1.1 billion 

people in the world are forced to consume unsafe drinking water (Shen et al., 2020; Al-Maliki et 

al., 2025). One of the most serious water pollutions in the world is microbial pollution. These 

pollutions endanger human health. Pathogenic bacteria are from this group of microbes. 

Therefore, water must be evaluated before drinking to reach the standard for consumption. It 

should be noted that not all water bacteria are harmful. Only pathogenic microorganisms are 

dangerous to human health and should be considered. Pathogenic bacteria in water cause diseases 

in the digestive tract. These infections, especially dysentery, cause hospitalization and death of 

many people, especially children (Khairy et al., 2020; Al-Musawi et al., 2025b). Many diseases 

are caused by waterborne pathogens. Some of them are gastrointestinal infections, dysentery, 

hepatitis, typhoid fever, and cholera. Among these pathogens, Escherichia coli holds particular 

importance from both health and environmental perspectives. It is widely used as an indicator 

organism for fecal contamination of water, originating from either human or animal sources. 

International water quality standards rely on the detection of coliform bacteria, including 

members of the family Enterobacteriaceae, as indicators of water suitability for human 

consumption (Martinson and Walk, 2020). Escherichia coli was first described in 1885 by the 

German pediatrician Theodor Escherich. He isolated the bacterium from the feces of an infant. It 

is a natural component of the intestinal microflora of humans and animals. However, certain 

strains are pathogenic and are responsible for numerous water- and foodborne disease outbreaks 

worldwide (Rohatgi and Gupta, 2021). Most pathogenic strains, particularly E. coli O157:H7, 

pose a serious threat to public health. It is more serious especially in developing countries, due to 

their transmission through contaminated water and food. Escherichia coli O157:H7 is the most 
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prominent serotype of enterohemorrhagic E. coli (EHEC). It is considered a major food- and 

waterborne pathogen (Bjørklund et al., 2020). This strain is responsible for severe clinical 

conditions. Some of these conditions are hemorrhagic colitis and hemolytic uremic syndrome 

(HUS), particularly among infants and young children. In severe cases, these infections may lead 

to kidney damage, renal failure, and death. The pathogenicity of E. coli O157:H7 is largely 

attributed to its ability to produce Shiga toxin (Stx). It represents one of its most important 

virulence factors (Ramires et al., 2020). Unfortunately, biochemical tests cannot identify many 

bacteria, viruses, and parasites with 100% accuracy and certainty (Ahsani et al. 2010; Khabiri et 

al., 2025). One of the newest and most practical techniques and methods for rapid and accurate 

diagnosis of infectious diseases is PCR (Mohammadabadi et al. 2004; Khabiri et al. 2023). 

Various results and reports from around the world and in different disciplines have shown that 

PCR is a very fast, accurate and reliable method. That is, the test can be completed and the result 

can be seen within a few hours (Mohammadabadi et al. 2011; Mohammadabadi et al., 2025). PCR 

can detect and report infections directly and rapidly in clinical samples (Shahdadnejad et al. 2016; 

Mohammadabadi et al. 2024). Since E. coli O157:H7 contamination poses serious risks to human 

health, drinking water should be examined and tested for the presence of this pathogen. Therefore, 

our aim in conducting this study was to isolate and identify E. coli O157:H7 from drinking water 

samples collected in Baghdad city using phenotypic, biochemical, immunological and molecular 

detection methods. 

 

Materials and methods 

Sample collection: For this study, thirty drinking water samples were collected from 

different locations in Baghdad city (both sides of Karkh and Rusafa). The study was conducted 

between July and August 2023. To neutralize the residual chlorine in the water samples, 3% 

sodium thiosulfate solution (Na₂S₂O₃·5H₂O) was added to each bottle. This was done during 

collection and transportation (Sauvala et al., 2023). 

Isolation of Escherichia coli O157:H7 from water samples: The method of Bjørklund et 

al. (2020) was used to isolate E. coli O157:H7 from the collected samples. To homogenize the 

water samples, each water sample was shaken vigorously 25 times. Then, filtration was performed 

through a membrane filtration unit equipped with a membrane with a 0.20 μm pore size. Sterile 

forceps were used to sterilely transfer the membrane filter into the modified Trypticase Soy Broth 

culture medium. Then, incubation was performed for 4 to 6 hours as an enrichment step to enhance 

bacterial growth at 41.5°C. After this step, a loop of the enriched culture was plated on Cefixime 

Tellurite-Sorbitol MacConkey Agar (CT-SMAC) plates. These plates were incubated for 18 to 24 

hours at 37°C to allow selective growth of E. coli O157:H7. 



Mohammed et al., 2026 

243 

 

Phenotypic and serological identification of E. coli O157:H7: Evaluation of colony 

morphology, microscopic appearance, and biochemical characteristics were used to identify E. 

coli O157:H7 (Li et al., 2017). The API 20E detection system (bioMérieux, France) was used 

according to the manufacturer's instructions to perform biochemical identification. Serological 

confirmation of the isolates was carried out using a rapid latex agglutination test (Oxoid DR620). 

It was performed to detect the O157 somatic antigen and the H7 flagellar antigen. In addition, 

enzyme-linked immunosorbent assay (ELISA) was used to determine the ability of serologically 

confirmed isolates to produce Shiga toxin. The ELISA test was performed using the Premier 

EHEC ELISA kit (Meridian Bioscience Europe, Italy) according to the manufacturer’s protocol. 

Detection of stx1 and stx2 genes by Polymerase Chain Reaction (PCR): Multiplex 

polymerase chain reaction (MPCR) was used for molecular detection of stx1 and stx2 genes. This 

was done for isolates that were confirmed by serology. Two pairs of primers specific for stx1 and 

stx2 (Inat and Siriken, 2010), were used. Primer sequences and expected amplicon sizes are shown 

in Table 1. The PCR reaction mixture was prepared in a final volume of 25 µL using the Promega 

PCR Core System II (USA). The mixture consisted of 5× PCR buffer (100 mmol/L Tris-HCl, 35 

mmol/L MgCl₂, 750 mmol/L KCl, pH 8.8), 1 µL of 10 mmol/L dNTPs, 1 µL (10 pmol/L) of each 

primer (stx1F, stx1R, stx2F, and stx2R), 0.2 µL of Taq DNA polymerase (0.1 U), 12.3 µL of 

sterile nuclease-free distilled water, and 2 µL (100 ng) of template DNA. Negative controls 

contained sterile distilled water instead of template DNA. While, positive controls included 

template DNA from confirmed E. coli O157:H7 strains. A thermal cycler was used to carry out 

PCR amplification. The following conditions was applied for PCR: an initial denaturation step at 

94 °C for 5 minutes for 1 cycle, then 35 cycles including denaturation at 94 °C for 2 minutes, 

annealing at 32 °C for 1 minute, and extension at 72 °C for 2 minutes. A final extension step was 

performed at 72 °C for 10 minutes in 1 cycle. The amplification protocol was performed according 

to Faúndez et al. (2024). PCR products were analyzed by electrophoresis on a 1% agarose gel. 

The gel was stained with an appropriate DNA dye and run at 90 V for 40 minutes. The sizes of 

the amplified fragments were estimated by comparison with a 100 bp DNA ladder (molecular size 

marker). 

 

Results and discussion 

Isolation on Cefixime Tellurite-Sorbitol MacConkey (CT-SMAC) medium: A total of 

twenty-five Escherichia coli isolates were obtained from the thirty drinking water samples 

analyzed. These samples represented 83% of the total samples examined. When cultured on CT-

SMAC agar, these isolates exhibited differential sorbitol fermentation patterns. Of the total 

isolates, 83% were identified as non-sorbitol fermenters. This characteristic is commonly 
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associated with E. coli O157:H7. Moreover, twelve isolates (40% of the total) produced pink 

colonies on MacConkey agar. It indicates their ability to ferment lactose. These lactose-

fermenting isolates were subsequently purified. Then they subjected to further identification 

procedures (Table 2). 

 

Table 1. Primers used for amplification of stx1 and stx2 genes in the current study 

Gene Primer Primer sequence (5′-3′) Expected product size (bp) 

stx2 stx2F GGCACTGTCTGAAACTGCTCC 255 
 stx2R TCGCCAGTTATCTGACATTCTG  

stx1 stx1F ATAAATCGCCATTCGTTGACTAC 180 
 stx1R AGAACGCCCACTGAGATCATC  

 

Table 2. Number and percentage of E. coli O157:H7 isolates identified using different 

diagnostic methods 

Sample type Total number Percentage 

Drinking water samples 30 100% 

Non-sorbitol-fermenting isolates on CT-SMAC 25 83% 

Lactose-fermenting isolates on MacConkey agar 12 40% 

Isolates identified by biochemical tests 10 33% 

Isolates identified by API 20E 6 20% 

Isolates confirmed by latex agglutination test 4 13% 

Isolates positive by ELISA 4 13% 

Isolates positive for stx1 gene by MPCR 1 - 

Isolates positive for stx2 gene by MPCR 4 - 

 

The findings of this study are consistent with the results of Yousefipour et al. (2023). They 

documented significant contamination of irrigation water in central Iraq. E. coli counts ranged 

from 5.5 to 12.1 CFU/mL. Their values exceed the permissible limits established by the U.S. Food 

and Drug Administration (FDA). This is particularly concerning given that many drinking water 

treatment and bottling facilities in central Iraq rely on water from the Tigris and Euphrates rivers. 

Similarly, Al-Hmani et al. (2024) reported seasonal variations in E. coli contamination in drinking 

water sources in Mosul City. Their isolation rates reached up to 28% during summer months. 

Biochemical identification of Escherichia coli isolates: Biochemical characterization of 

the twelve presumptive isolates revealed that ten isolates (33%) were confirmed as E. coli. These 

isolates did not ferment cellobiose sugar and showed tolerance to potassium cyanide (KCN). All 

confirmed isolates demonstrated hemolytic activity when cultured on sheep blood agar after 24 

hours of incubation. Furthermore, all isolates yielded negative results for the 4-
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methylumbelliferyl-β-D-glucuronide (MUG) test. It is a distinguishing characteristic of E. coli 

O157:H7 strains (Table 3). 

 

Table 3. Biochemical characteristics of Escherichia coli O157:H7 isolates 

Bacterial isolate Number MUG test Cellobiose fermentation Growth in KCN Hemolysis 

E. coli O157:H7 10 Negative Negative Positive Positive 

 

These results agree with those reported by Malvano et al. (2018) and Mohan and Lyons 

(2022). They demonstrated that biochemical screening methods provide an effective preliminary 

approach for identifying Shiga toxin-producing E. coli (STEC). In addition, Clermont et al. (2013) 

reported high isolation rates of pathogenic E. coli from fecal samples of hospitalized children in 

Baghdad. They highlighted that contaminated water and food are major transmission routes. 

Suzuki et al. (2023) further emphasized the association between elevated ambient temperatures 

and increased isolation rates of E. coli O157:H7 from surface water sources. 

API 20E and ELISA identification of Escherichia coli isolates: When the API 20E 

identification system was used, six of the twelve isolates (20%) were identified as E. coli (Figure 

1). Subsequent serological confirmation using the latex agglutination test revealed that four 

isolates belonged to the E. coli serotype O157:H7, accounting for 13% of the total isolates. All 

four isolates were found to produce Shiga toxin by ELISA analysis. It supports their pathogenic 

potential (Table 2). These findings partially differ from those reported by Clermont et al. (2013). 

They detected E. coli O157:H7 in surface water during summer but not winter. It suggests a strong 

seasonal influence. However, the present results align with studies by Abong’o and Momba 

(2009) and Lu et al. (2015). They demonstrated that latex agglutination testing is a highly sensitive 

and specific method for detecting the O157 somatic antigen and H7 flagellar antigen. The O157 

antigen, composed of lipopolysaccharide (LPS), is heat-stable and highly immunogenic. While, 

the H7 antigen is heat-labile and composed of flagellin proteins responsible for bacterial motility. 

Molecular detection of stx1 and stx2 genes by multiplex PCR: Multiplex polymerase 

chain reaction (MPCR) analysis demonstrated high efficiency in detecting the stx1 and stx2 genes. 

These genes encode Shiga toxins in E. coli O157:H7 isolates. Among the four confirmed isolates, 

one isolate carried the stx1 gene. This gene produces an amplicon of 180 bp. Whereas, all four 

isolates carried the stx2 gene, with an amplicon size of 255 bp (Figure 2). 
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Figure 1. API 20E identification profile of Escherichia coli isolates in the current study 

 

Molecular detection of stx1 and stx2 genes by multiplex PCR: Multiplex polymerase 

chain reaction (MPCR) analysis demonstrated high efficiency in detecting the stx1 and stx2 genes. 

These genes encode Shiga toxins in E. coli O157:H7 isolates. Among the four confirmed isolates, 

one isolate carried the stx1 gene. This gene produces an amplicon of 180 bp. Whereas, all four 

isolates carried the stx2 gene, with an amplicon size of 255 bp (Figure 2).  

These findings are consistent with those reported by Tsen and Jian (1998) and Paton and 

Paton (2005). They noted that some E. coli O157 strains may lose stx genes during isolation or 

subculture. This leads to reduced toxin detection. Results from various studies have shown that 

loss of stx genes can complicate laboratory diagnosis (Schmidt et al., 1999; Ferens and Hovde, 

2011). These changes occur even when the strains remain clinically and epidemiologically 

related. The amplicon sizes observed in our study confirm the results reported by Manzanas et al. 

(2023) and Rodesari et al. (2025). They showed that the lengths of the stx1 and stx2 genes are 

approximately 180 and 255 bp, respectively. Detection of the stx gene is very important in 

differentiating enterohemorrhagic E. coli (EHEC) strains from non-EHEC strains and should be 

emphasized (Amerotto et al., 2024). In another study, McDonald et al. (2024) showed that E. coli 

O157:H7 carries both stx1 and stx2 genes by studying drinking water and river water samples, 

which is consistent with the results of our study. Additionally, their findings showed long-term 



Mohammed et al., 2026 

247 

 

survival of E. coli O157:H7 in both treated and untreated water. These results demonstrate how 

dangerous it can be to consume contaminated drinking water. 

 

 

Figure 2. Electrophoresis of MPCR products on 2% agarose gel using 70 V for 60 min. Lane 

M is 100 bp DNA ladder, Lane N is negative control, Lanes 1-4 are E. coli O157:H7 isolates 

positive for stx2 (255 bp), and Lane 2 is isolate positive for stx1 (180 bp) 

 

Conclusion: In order to have a healthy society and a sustainable environment, our drinking 

water must be safe and hygienic. Therefore, one of the vital priorities of humanity is to identify 

pathogenic bacteria in water sources. The results of this study showed that Escherichia coli 

O157:H7 is present in drinking water samples from Baghdad and is a serious and dangerous risk 

to public health. It was found that the combined use of culture-based, biochemical, serological 

and molecular techniques is effective for the accurate identification of this pathogen. In addition, 

the detection of stx1 and stx2 genes in confirmed isolates highlights the pathogenic potential of 

the identified strains. It also emphasizes the need to use molecular detection methods that are 

more reliable. On the other hand, it was found that conventional water treatment and monitoring 

methods cannot be sufficient to eliminate highly pathogenic E. coli strains. Consequently, 

continuous microbiological monitoring of drinking water sources should be carried out and 

advanced diagnostic methods should be used to ensure water safety in order to protect public 

health in urban environments. 

 



  Agricultural Biotechnology Journal, 2026, 18(2)   

248 

 

 

Authors’ Contributions 

A.T.M.: Methodology and Experimental Design, S.J.M.: Data Collection and Statistical 

Analysis, and R.A.: Writing the Original Manuscript. All authors reviewed, discussed, and 

approved the final version of the manuscript. 

 

Data Availability Statement   

The data and samples for this study are available at the Scientific and Health Research Center 

at Koya University. Moreover, they are available from the authors upon reasonable request. 

 

Acknowledgments 

We sincerely thank the Market Research and Consumer Protection Center, University of 

Baghdad, for providing technical support and guidance during the execution of this study. 

 

Funding 

This research supported by Market Research and Consumer Protection Center, University of 

Baghdad, Baghdad, Iraq. 

 

Ethical Approval 

The present study was conducted at the Market Research and Consumer Protection Center, 

University of Baghdad, from July to August 2023, following approval from the institutional 

ethical committee (Approval No. MRCPC-68). 

 

Conflict of Interest 

The authors declare that they have no conflicts of interest.  

 

References 

Abong'o, B. O., & Momba, M. N. B. (2009). Prevalence and characterization of Escherichia coli 

O157:H7 isolates from meat and meat products sold in Amathole District, Eastern Cape 

Province of South Africa. Food Microbiology, 26(2), 173-176. 

https://doi.org/10.1016/j.fm.2008.10.001 

Ahsani, M. R., Mohammadabadi, M. R., & Shamsaddini, M. B. (2010). Clostridium perfringens 

isolate typing by multiplex PCR. Journal of Venomous Animals and Toxins Including 

Tropical Diseases, 16(4), 573–578. https://doi.org/10.1590/S1678-91992010000400006  

https://doi.org/10.1016/j.fm.2008.10.001
https://doi.org/10.1590/S1678-91992010000400006


Mohammed et al., 2026 

249 

 

Al-Hmani, A., Ben Jamaa, N., Kharroubi, A., Agoubi, B., & Alwabr, G. M. (2024). Case-control 

study of drinking water quality in Yemen. Eastern Mediterranean Health Journal, 30(3), 

212-220. https://doi.org/10.26719/emhj.24.019 

Al-Maliki, H. S. J., Mohammed, S. J., Al-Musawi, A. T., Al-Faraji, A. S. A., Kzar, M. H., 

Kadhum, A. A. H., Nameh, H. H., & Mhaibes, R. M. (2025). Voltammetric determination 

of sumatriptan in the presence of naproxen using a modified screen printed electrode. 

ADMET & DMPK, 13(2), Article 2635. https://doi.org/10.5599/admet.2635 

Al-Musawi, A. T., Al-Faraji, A. S. A.-R., & Mohammed, S. J. (2025a). Effect of Cucurbita pepo 

nanoshells on some antibiotic-resistant pathogenic microorganisms. Journal of 

Nanostructures, 15(2), 732-738. https://doi.org/10.22052/JNS.2025.02.031 

Al-Musawi, A. T., Mohammed, S. J., & Alsoufi, M. M. A. (2025b). The evaluation of the 

antagonistic effect of certain strains of Lactobacillus spp. on various virulence factors of 

foodborne pathogenic bacteria. Natural and Engineering Sciences, 10(2), 184-192. 

https://doi.org/10.28978/nesciences.1704071 

Bjørklund, G., Semenova, Y., Pivina, L., Dadar, M., Rahman, M. M., Aaseth, J., & Chirumbolo, 

S. (2020). Uranium in drinking water: A public health threat. Archives of Toxicology, 94(5), 

1551-1560. https://doi.org/10.1007/s00204-020-02676-8 

Chang, C.-H., Tsai, W.-C., Lin, M.-S., Hsu, Y.-H., & Pang, J.-H. S. (2011). The promoting effect 

of pentadecapeptide BPC 157 on tendon healing involves tendon outgrowth, cell survival, 

and cell migration. Journal of Applied Physiology, 110(3), 774-780. 

https://doi.org/10.1152/japplphysiol.00945.2010 

Clermont, O., Christenson, J. K., Denamur, E., & Gordon, D. M. (2013). The Clermont 

Escherichia coli phylo-typing method revisited: Improvement of specificity and detection 

of new phylo-groups. Environmental Microbiology Reports, 5(1), 58-65. 

https://doi.org/10.1111/1758-2229.12019 

Emurotu, O. M., Anyanwu, C., Omatola, C. A., Aminu, R. F., Abraham, J. O., Nfor, G. K., 

Samson, S. O., & Gumbi, S. F. T. (2024). Detection and molecular characterization of 

Escherichia coli from wastewater environments in two university campuses in Nigeria. 

Frontiers in Bioscience-Elite, 16(4), Article 38. https://doi.org/10.31083/j.fbe1604038 

Faúndez, F., Iñiguez, G., & Fehrmann-Cartes, K. (2024). Detection of Escherichia coli O157:H7 

and Campylobacter jejuni in bovine carcasses in two slaughterhouses in Bio-Bío District, 

Chile. Foodborne Pathogens and Disease, 21(7), 409-415. 

https://doi.org/10.1089/fpd.2023.0137 

Ferens, W. A., & Hovde, C. J. (2011). Escherichia coli O157:H7: Animal reservoir and sources 

of human infection. Foodborne Pathogens and Disease, 8(4), 465-487. 

https://doi.org/10.1089/fpd.2010.0673 

Inat, G., & Siriken, B. (2010). Detection of Escherichia coli O157 and Escherichia coli O157:H7 

by the immunomagnetic separation technique and stx1 and stx2 genes by multiplex PCR in 

https://doi.org/10.26719/emhj.24.019
https://doi.org/10.5599/admet.2635
https://doi.org/10.22052/JNS.2025.02.031
https://doi.org/10.28978/nesciences.1704071
https://doi.org/10.1007/s00204-020-02676-8
https://doi.org/10.1152/japplphysiol.00945.2010
https://doi.org/10.1111/1758-2229.12019
https://doi.org/10.31083/j.fbe1604038
https://doi.org/10.1089/fpd.2023.0137
https://doi.org/10.1089/fpd.2010.0673


  Agricultural Biotechnology Journal, 2026, 18(2)   

250 

 

slaughtered cattle in Samsun Province, Turkey. Journal of Veterinary Science, 11(4), 321-

326. https://doi.org/10.4142/jvs.2010.11.4.321 

Khabiri, A., Toroghi, R., Mohammadabadi, M., & Tabatabaeizadeh, S. E. (2023). Introduction of 

a Newcastle disease virus challenge strain (sub-genotype VII.1.1) isolated in Iran. 

Veterinary Research Forum, 14(4), 221–227. 

https://doi.org/10.30466/vrf.2022.548152.3373  

Khabiri, A., Toroghi, R., Mohammadabadi, M., & Tabatabaeizadeh, S. E. (2025). Whole genome 

sequencing and phylogenetic relative of a pure virulent Newcastle disease virus isolated 

from an outbreak in northeast Iran. Letters in Applied Microbiology, 78(4), Article ovaf049. 

https://doi.org/10.1093/lambio/ovaf049  

Khairy, R. M. M., Fathy, Z. A., Mahrous, D. M., Mohamed, E. S., & Abdelrahim, S. S. (2020). 

Prevalence, phylogeny, and antimicrobial resistance of Escherichia coli pathotypes isolated 

from children less than 5 years old with community-acquired diarrhea in Upper Egypt. 

BMC Infectious Diseases, 20(1), Article 908. https://doi.org/10.1186/s12879-020-05664-6 

Li, B., Liu, H., & Wang, W. (2017). Multiplex real-time PCR assay for detection of Escherichia 

coli O157:H7 and screening for non-O157 Shiga toxin-producing E. coli. BMC 

Microbiology, 17(1), Article 215. https://doi.org/10.1186/s12866-017-1123-2 

Lu, J., Struewing, I., Yelton, S., & Ashbolt, N. (2015). Molecular survey of occurrence and 

quantity of Legionella spp., Mycobacterium spp., Pseudomonas aeruginosa and amoeba 

hosts in municipal drinking water storage tank sediments. Journal of Applied Microbiology, 

119(1), 278-288. https://doi.org/10.1111/jam.12831 

Malvano, F., Pilloton, R., & Albanese, D. (2018). Sensitive detection of Escherichia coli 

O157:H7 in food products by impedimetric immunosensors. Sensors, 18(7), Article 2168. 

https://doi.org/10.3390/s18072168 

Manzanas, C., Morrison, E., Kim, Y. S., Alipanah, M., Adedokun, G., Jin, S., Osborne, T. Z., & 

Fan, Z. H. (2023). Molecular testing devices for on-site detection of E. coli in water 

samples. Scientific Reports, 13(1), Article 4245. https://doi.org/10.1038/s41598-023-

31208-4 

Maphanga, D., Moropeng, M. L., Masindi, V., Akinwekomi, V., & Foteinis, S. (2024). 

Experimental appraisal and numerical modelling of chlorine demand and decay in a typical 

drinking water distribution network in South Africa. Ecotoxicology and Environmental 

Safety, 286, Article 117153. https://doi.org/10.1016/j.ecoenv.2024.117153 

Marabini, L., Frigerio, S., Chiesara, E., Maffei, F., Forti, G. C., Hrelia, P., Buschini, A., Martino, 

A., Poli, P., Rossi, C., & Radice, S. (2007). In vitro cytotoxicity and genotoxicity of 

chlorinated drinking waters sampled along the distribution system of two municipal 

networks. Mutation Research/Genetic Toxicology and Environmental Mutagenesis, 634(1-

2), 1-13. https://doi.org/10.1016/j.mrgentox.2007.05.017 

https://doi.org/10.4142/jvs.2010.11.4.321
https://doi.org/10.30466/vrf.2022.548152.3373
https://doi.org/10.1093/lambio/ovaf049
https://doi.org/10.1186/s12879-020-05664-6
https://doi.org/10.1186/s12866-017-1123-2
https://doi.org/10.1111/jam.12831
https://doi.org/10.3390/s18072168
https://doi.org/10.1038/s41598-023-31208-4
https://doi.org/10.1038/s41598-023-31208-4
https://doi.org/10.1016/j.ecoenv.2024.117153
https://doi.org/10.1016/j.mrgentox.2007.05.017


Mohammed et al., 2026 

251 

 

Martinson, J. N. V., & Walk, S. T. (2020). Escherichia coli residency in the gut of healthy human 

adults. EcoSal Plus, 9(1). https://doi.org/10.1128/ecosalplus.ESP-0003-2020 

McDonald, C., Taylor, D., & Linacre, A. (2024). PCR in forensic science: A critical review. 

Genes, 15(4), Article 438. https://doi.org/10.3390/genes15040438 

Mohammadabadi, M. R., Shaikhaev, G. O., Sulimova, G. E., & Rahman, O. (2004). Detection of 

bovine leukemia virus proviral DNA in Yaroslavl, Mongolian, and Black Pied cattle by 

PCR. Cellular and Molecular Biology Letters, 9(4A), 766–768.  

Mohammadabadi, M. R., Soflaei, M., Mostafavi, H., & Honarmand, M. (2011). Using PCR for 

early diagnosis of bovine leukemia virus infection in some native cattle. Genetics and 

Molecular Research, 10(4), 2658–2663. https://doi.org/10.4238/2011.October.27.2  

Mohammadabadi, M., Afsharmanesh, M., Khezri, A., Kheyrodin, H., Babenko, O. I., Borshch, 

O., Kalashnyk, O., Nechyporenko, O., Afanasenko, V., Slynko, V., & Usenko, S. (2025). 

Effect of mealworm on GBP4L gene expression in the spleen tissue of Ross broiler 

chickens. Agricultural Biotechnology Journal, 17(2), 343–360. 

https://doi.org/10.22103/jab.2025.25277.1714  

Mohammadabadi, M., Babenko, O. I., Borshch, O., Kalashnyk, O., Ievstafiieva, Y., & 

Buchkovska, V. (2024). Measuring the relative expression pattern of the UCP2 gene in 

different tissues of the Raini Cashmere goat. Agricultural Biotechnology Journal, 16(3), 

317–332. https://doi.org/10.22103/jab.2024.24337.1627  

Mohammed, S. J., Al-Musawi, A. T., Al-Fraji, A. S., & Kareem, H. S. (2022). Comparison of 

three culture media in assessing the sensitivity of antibiotics to common foodborne 

microorganisms. Journal of Medicine and Life, 15(5), 645-649. 

https://doi.org/10.25122/jml-2021-0404 

Mohan, G., & Lyons, S. (2022). The association between E. coli exceedances in drinking water 

supplies and healthcare utilisation of older people. PLoS ONE, 17(9), Article e0273870. 

https://doi.org/10.1371/journal.pone.0273870 

Paton, A. W., & Paton, J. C. (2005). Multiplex PCR for direct detection of Shiga toxigenic 

Escherichia coli strains producing the novel subtilase cytotoxin. Journal of Clinical 

Microbiology, 43(6), 2944-2947. https://doi.org/10.1128/JCM.43.6.2944-2947.2005 

Ramires, T., Iglesias, M. A., Vitola, H. S., Núncio, A. S. P., Kroning, I. S., Kleinubing, N. R., 

Fiorentini, A. M., & da Silva, W. P. (2020). First report of Escherichia coli O157:H7 in 

ready-to-eat sushi. Journal of Applied Microbiology, 128(1), 301-309. 

https://doi.org/10.1111/jam.14456 

Rohatgi, A., & Gupta, P. (2021). Natural and synthetic plant compounds as anti-biofilm agents 

against Escherichia coli O157:H7 biofilm. Infection, Genetics and Evolution, 95, Article 

105055. https://doi.org/10.1016/j.meegid.2021.105055 

Roudsari, Z. O., Karami, Y., Khoramrooz, S. S., Rouhi, S. S., Ghasem, H., Khatami, S. H., 

Alizadeh, M., Khosravi, N. A., Mansoriyan, A., Ghasemi, E., Movahedpour, A., & 

https://doi.org/10.1128/ecosalplus.ESP-0003-2020
https://doi.org/10.3390/genes15040438
https://doi.org/10.4238/2011.October.27.2
https://doi.org/10.22103/jab.2025.25277.1714
https://doi.org/10.22103/jab.2024.24337.1627
https://doi.org/10.25122/jml-2021-0404
https://doi.org/10.1371/journal.pone.0273870
https://doi.org/10.1128/JCM.43.6.2944-2947.2005
https://doi.org/10.1111/jam.14456
https://doi.org/10.1016/j.meegid.2021.105055


  Agricultural Biotechnology Journal, 2026, 18(2)   

252 

 

Dargahi, Z. (2025). Electrochemical and optical biosensors for the detection of E. coli. 

Clinica Chimica Acta, 565, Article 119984. https://doi.org/10.1016/j.cca.2024.119984 

Sauvala, M., Johansson, P., Björkroth, J., & Ahomaa, M. F. (2023). Microbiological quality and 

safety of vacuum-packaged white-tailed deer meat stored at 4 °C. International Journal of 

Food Microbiology, 390, Article 110110. 

https://doi.org/10.1016/j.ijfoodmicro.2023.110110 

Schmidt, H., Scheef, J., Huppertz, H.-I., Frosch, M., & Karch, H. (1999). Escherichia coli 

O157:H7 and O157:H- strains that do not produce Shiga toxin: Phenotypic and genetic 

characterization of isolates associated with diarrhea and hemolytic-uremic syndrome. 

Journal of Clinical Microbiology, 37(11), 3491-3496. 

https://doi.org/10.1128/JCM.37.11.3491-3496.1999 

Shahdadnejad, N., Mohammadabadi, M. R., & Shamsadini, M. (2016). Typing of Clostridium 

perfringens isolated from broiler chickens using multiplex PCR. Genetics in the Third 

Millennium, 14(4), 4368–4374. 

Sharon, H., Prabha, C., Vijay, R., Niyas, A. M., & Gorjian, S. (2021). Assessing suitability of 

commercial fibre reinforced plastic solar still for sustainable potable water production in 

rural India through detailed energy-exergy-economic analyses and environmental impacts. 

Journal of Environmental Management, 295, Article 113034. 

https://doi.org/10.1016/j.jenvman.2021.113034 

Shen, M., Song, B., Zhu, Y., Zeng, G., Zhang, Y., Yang, Y., Wen, X., Chen, M., & Yi, H. (2020). 

Removal of microplastics via drinking water treatment: Current knowledge and future 

directions. Chemosphere, 251, Article 126612. 

https://doi.org/10.1016/j.chemosphere.2020.126612 

Suzuki, Y., Shimizu, H., Tamai, S., Hoshiko, Y., Maeda, T., Nukazawa, K., Iguchi, A., Masago, 

Y., & Ishii, S. (2023). Simultaneous detection of various pathogenic Escherichia coli in 

water by sequencing multiplex PCR amplicons. Environmental Monitoring and 

Assessment, 195(2), Article 264. https://doi.org/10.1007/s10661-022-10863-6 

Tsen, H.-Y., & Jian, L.-Z. (1998). Development and use of a multiplex PCR system for the rapid 

screening of heat labile toxin I, heat stable toxin II and Shiga-like toxin I and II genes of 

Escherichia coli in water. Journal of Applied Microbiology, 84(4), 585-592. 

https://doi.org/10.1046/j.1365-2672.1998.00385.x 

Yousefipour, M., Rezatofighi, S. E., & Ardakani, M. R. (2023). Detection and characterization of 

hybrid uropathogenic Escherichia coli strains among E. coli isolates causing community-

acquired urinary tract infection. Journal of Medical Microbiology, 72(2). 

https://doi.org/10.1099/jmm.0.001660 

 

 

   

https://doi.org/10.1016/j.cca.2024.119984
https://doi.org/10.1016/j.ijfoodmicro.2023.110110
https://doi.org/10.1128/JCM.37.11.3491-3496.1999
https://doi.org/10.1016/j.jenvman.2021.113034
https://doi.org/10.1016/j.chemosphere.2020.126612
https://doi.org/10.1007/s10661-022-10863-6
https://doi.org/10.1046/j.1365-2672.1998.00385.x
https://doi.org/10.1099/jmm.0.001660


 

در آب آشامیدنی شهر بغداد با   Escherichia coli O157:H7یابی  شناسایی و ویژگی 

 شناسی و مولکولی های فنوتیپی، ایمنی استفاده از روش 

 سداد جاسم محمد 

مصرف* از  حمایت  و  بازار  تحقیقات  مرکز  مسئول.  عراق نویسنده  بغداد،  بغداد،  دانشگاه  :  ایمیل.  کننده، 

sudad@mracpc.uobaghdad.edu.iq 

 عادل ترکی الموسوی

مصرف از  حمایت  و  بازار  تحقیقات  عراقمرکز  بغداد،  بغداد،  دانشگاه  :  ایمیل .  کننده، 

adilalmusawi@mracpc.uobaghdad.edu.iq 

 رافت ع. ابوالمعالی 

 raafat@mracpc.uobaghdad.edu.iq: ایمیل. کننده، دانشگاه بغداد، بغداد، عراقمرکز تحقیقات بازار و حمایت از مصرف

03/11/1404تاریخ پذیرش:       02/11/1404تاریخ دریافت فایل اصلاح شده نهایی:        12/09/1404تاریخ دریافت: 

 

   چکیده

از آب آشامیدنی مورد مصرف انسان در شهر    Escherichia coli O157:H7هدف از این مطالعه جداسازی و شناسایی    هدف:

 ها در تولید سم شیگایابی شدند. سپس توانایی آن های متداول فنوتیپی و بیوشیمیایی مشخصهها با استفاده از روش بغداد بود. ایزوله 

(Stx) با استفاده از آزمون الایزا (ELISA)   تعیین گردید. علاوه بر این، شناسایی مولکولی و تعیین ژنوتیپ انجام شد. برای شناسایی

زنجیره  stx2و    stx1های  ژن واکنش  چندگانهاز  پلیمراز  ژن (MPCR) ای  این  مقایسه  دیگر،  هدف  شد.  به استفاده  عنوان  ها 

 . های تشخیصی سنتی بودهای تشخیصی و اپیدمیولوژیک با روش شاخص

  2023نمونه آب آشامیدنی از دو سوی شهر بغداد )کرخ و رصافه( در فاصله زمانی ژوئیه تا اوت    30در مجموع  :  هاروشمواد و  

نمونه جمع شد.  بطری آوری  در  استریل  های شیشه ها  حاویمیلی  2۵0ای  برای  درصد    3  لیتری  برداشت شدند.  تیوسولفات سدیم 

استفاده شد.   (CT-SMAC) تلوریت-کانکی سوربیتول حاوی سفیکسیماز محیط کشت مک E. coli O157:H7جداسازی  

بررسی شد. شناسایی مولکولی  ELISA انجام گرفت. همچنین، تولید سم شیگا با روش API 20E شناسایی بیوشیمیایی با سیستم

 .صورت پذیرفت PCR با استفاده از تکنیک  stx2و  stx1های ژن
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عنوان  ایزوله را به   10های بیوشیمیایی  دست آمد. آزمون به   E. coliایزوله    2۵شده،  نمونه آب آشامیدنی بررسی   30از میان  :  نتایج

E. coli شناسایی کردند، در حالی که سیستم API 20E   شش ایزوله را تأیید نمود. بررسی سرولوژیک با آزمون آگلوتیناسیون

نشان داد که هر چهار ایزوله  ELISA تعلق دارند. نتایج  E. coli O157:H7سریع لاتکس نشان داد که چهار ایزوله به سروتیپ  

باز( بوده و هر چهار ایزوله  جفت   1۸0)   stx1نشان داد که یک ایزوله حامل ژن MPCR قادر به تولید سم شیگا هستند. تحلیل

 . باز( بودند جفت  2۵۵) stx2دارای ژن 

 .Eهای  است که توسط برخی سویه  AB₅ شود، یک سمکه با نام وروتوکسین نیز شناخته می  (Stx) سم شیگا:  گیرینتیجه

coli ویژه ، بهE. coli O157:H7شود و ارتباط نزدیکی با سم تولیدشده توسط  ، تولید میShigella dysenteriae   دارد. وجود

ای برای سلامت عمومی را نشان دهد و همچنین بر کاربرد تواند خطر بالقوه های آب آشامیدنی می در ایزوله   stx2و    stx1های  ژن

 . کندزا در آب آشامیدنی تأکید میبیماری E. coliعنوان ابزارهایی قابل اعتماد برای شناسایی و پایش  های مولکولی به روش

 E. coli O157:H7شهر بغداد، ، Stx2 و Stx1 هایآب آشامیدنی، الایزا، ژن : کلیدی کلمات 
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