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Introduction
In developing countries morbidity and mortality among infants and 
young children due to diarrhea is prevalent. The annual mortality 
rate in Asia, Africa, and America is about 4.6-6 million [1,2]. The 
different diarrheal syndromes can be caused by bacterial, viral and 
parasitic infections of either single or multiple aetiology [3]. E. coli is 
responsible for 30% of gastroenteritis [4]. Six groups are known for 
E. coli correlated with diarrhea.: enteropathogenic E. coli (EPEC), 
enterohaemorrhagic E. coli (EHEC), enteroinvasive E. coli (EIEC), 
enterotoxigenic E. coli (ETEC), enteroaggregative E. coli (EAggEC) 
and diffusely adherent E. coli (DAEC) [5].

The predominant EHEC serotype associated with human infection 
and death in the United States is O157:H7 [6]. STEC virulence factors 
are as follow: Shiga toxins (Stx1 and Stx2), intimin, enterohaemolysin, 
and the Shiga toxin-producing E. coli (STEC) autoagglutinating 
adhesin (Saa) [7]. The cattles are mostly reservoir of STEC. The 
ingestion of contaminated food or water, person-to-person spread, 
and contact with animals are the main transmission modes [8]. 
It is known as the third common bacterial pathogens of human 
intestinal after Salmonella and Campylobacter spp. [9]. Serogroup 
O157 from EHEC was recognized as the causative agent following 
two outbreaks of haemorrhagic colitis (HC) in 1982 [10]. Human 
diseases ranging from mild diarrhea to haemorrhagic colitis and 
haemolytic uremic syndrome (HUS) can be caused by STEC typically 
affecting children, the elderly and immunocompromised patients 
[6]. Almost 1 week after diarrhea, a thrombotic microangiopathy 
begins in nearly 15% of infected children with E. coli O157:H7 [11]. 
Some sporadic outbreaks of infection with E. coli O157 Correlated 
with ground beef, raw milk, meat and dairy products, vegetables, 
unpasteurized fruit juices and water [12]. Infections can also be 
acquired by direct contact with animals and by person-to-person 
spread [13]. However, some studies have shown that E. coli O157 
is not causal agent of diarrheal stools in Iran [14,15].

aim
The aim of this study was to detect E. coli O157:H7 in stool samples 
of children with bloody diarrhea in Ahvaz, Iran.



Materials and Methods
The study was conducted from June 2010 to December 2010. In 
this study all children (ages 0–10) with gastroenteritis referred to 
Abuzar hospital, Ahvaz, Iran, in a 6 month period were investigated. 
The questionnaire containing demographic information including 
sex, age, antibiotic use and clinical finding including fever, vomiting, 
abdominal pain was prepared. All patients had diarrhea. The mean 
age of the patients was 5 years (range, 1 year to 10 years). The 
stools samples were only collected from patients who had not 
received antibiotic treatment at the time of investigation. Fecal 
samples were collected in sterile plastic containers and immediately 
transported to laboratory in less than two hours. A swab of fecal 
sample was cultured on MacConkey agar (Merck, Germany), Xylose-
lysine-deoxycholate (XLD) agar (Merck, Germany) and Sorbitol 
MacConkey agar (SMAC) (Merck, Germany). The plates incubated 
for 24 hours at 37 °C under aerobic conditions. A swab from each 
stool sample was placed in Selenite-F broth and then incubated at 
37°C for 24 hours in aerobic environment. After overnight incubation, 
Selenite-F broth was subcultured on XLD agar. The samples were 
cultured on Preston agar (Hi-Media, Mumbai, India) and incubated 
at microaerophilic condition. Suspected colonies were identified 
by further standard identification test [16]. The stool specimens 
were also examined by light microscope for the presence of pus 
cells and red blood cells (RBC). The growth of Salmonella and 
Shigella species was detected by their characteristic appearance 
on XLD agar. On XLD agar, reddish pink colonies with and without 
black centre suspected to Salmonella & Shigella were identified 
by biochemical tests. Colonies with black centre suspected to 
Salmonella. Serogrouping was performed by slide agglutination 
with polyvalent antisera. (Baharafshan, Iran). Suspected colonies 
on SMAC media that had remained colorless due to the absence 
of sorbitol fermentation, were tested by other biochemical tests 
(oxidase, indole production, Simmon’s citrate, urease and hydrogen 
sulphide production to confirming as E.coli. The isolated E. coli 
colony was then serotyped using specific antisera (anti-O157 and 
anti-H7), (Mast Co, UK) according to the instruction of manual.

Keywords: Diarrheal stools, Gastroenteritis, Paediatric infections, Stool samples

 

M
ic

ro
b

io
lo

g
y 

S
ec

tio
n Prevalence of Escherichia coli O157:H7 in 

Children with Bloody Diarrhea Referring to 
Abuzar Teaching Hospital, Ahvaz, Iran

Azar Dokht Khosravi1, Soheila Khaghani2, Ahmad Farajzadeh Sheikh3, Ali Ahmadzadeh4, Ahmad Shamsizadeh5

ABSTRACT
Introduction: Escherichia coli O157: H7 are recognized as 
important aetiological agents of diarrhea in children, particularly 
in developed countries. 

Aim: The aim of the study was to determine the rates of detection 
of E. coli O157: H7strains among children in Ahvaz, Iran.

Materials and Methods: From June 2010 to December 2010, 
137 diarrheal stool samples of children were collected. E.coli 
was identified by standard microbiological techniques. O157 or 

O157:H7 subtypes discerned by serological tests. 

Results: Of the 137 E. coli isolates, enteropathogens were found 
in 53 (38.7%) of the patients as follow: Shigella spp. (75.5%), 
EPEC (enteropathogenic E. coli) (16.9%), Campylobacter spp. 
(3.8%) and Salmonella spp. (3.8%). None of the isolated E. coli 
was O157:H7 serotype.

Conclusion: This shows that non-O157:H7 E. coli are the major 
cause of paediatric infections in this region of Iran.
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Results
A total of 137 stool samples from paediatric patients under the age 
of 10years with presentation of gastroenteritis were cultured. Overall, 
74 (54.01%) patients were male and 63 (45.99%) were female. Of 
the 137 stool cultures, enteropathogens were found in 53 (38.7%) 
of the patients. The [Table/Fig-1] summarizes the frequency of 
enteropathogens isolated from bloody diarrhea. The most frequent 
isolate from bloody diarrhea was Shigella spp. (75.5%) followed by 
EPEC (16.9%), Campylobacter spp. (3.8%) and Salmonella spp. 
(3.8%). Out of all isolates which were recovered from 137 stool 
samples, 4 strains were non-sorbitol fermenting (NSF) colonies 
isolated on SMAC. They were confirmed as E. coli by biochemical 
and serological tests. These colonies were then serotyped using 
specific antisera (anti-O157and anti-H7) (Mast co, UK). None of the 
isolated E. coli was O157:H7 serotype.

working in the beef industry and isolated only one strain of E. coli 
O157:H7 [33]. Another serotypes of E.coli was reported the main 
causative agent of acute diarrhea in children in North of Iran [34]. 
This survey showed that Shigella is the main bacteria among 
enteropathogens isolated from bloody diarrhea in children in Ahvaz 
southwestern Iran. Our findings are in agreement with the results of 
other studies from Nepal [35] and Uruguay [36].

limitations 
One of the major limitations of this study was inadequate 
demographic information about patients. In addition, previous use 
of antibiotics in some patients before hospitalization was another 
problem. 

conclusion
This study showed that non-O157:H7 are the major cause of 
paediatric infections in this region of Iran.  Causative agent 
of diarrhea in children in each area must be clearly identified. 
Determining these factors will help to control the disease. 
Appearance of resistant strains can be avoided with proper 
treatment.

ACKNOWLEDGEMENT
This study is conducted and financially supported by Infectious and 
Tropical Diseases Research Center of Ahvaz Jundishapur University 
of Medical Sciences, Iran.

References
	 Rice AL, Sacc L, Hyder A, Black RE. Malnutrition as an underlying cause of [1]

childhood deaths associated with infectious diseases in developing countries. 
Bulletin of the World Health Organization. 2000;78(10):1207-21.

	 Torres ME, Pırez MC, Schelotto F, Varela G, Parodi V, Allende F, et al. Aetiology of [2]
children's diarrhea in Montevideo, Uruguay: associated pathogens and unusual 
isolates. J Clin Microbio. 2001;39(6):2134-39.

	 Ochoa TJ, Salazar-Lindo E. Cleary TG. Management of children with infection-[3]
associated persistent diarrhea. Semin Paediatr Infect Dis. 2004;15(4):229-36.

	 Moyenuddin M, Rahman KM, Sack DA. The aetiology of diarrhoea in children at [4]
an urban hospital in Bangladesh. Trans R Soc Trop Med Hyg. 1987;81(2):299-
302.

	 Guion CE, Ochoa TJ, Walker CM, Barletta F, Cleary TG. Detection of diarrheagenic [5]
Escherichia coli by use of melting-curve analysis and real-time multiplex PCR. J 
Clin Microbiol. 2008;46(5):1752-57.

	 Centers for Disease Control and Prevention (CDC). Outbreaks of [6] Escherichia coli    
O157: H7 infections among children associated with farm visits--Pennsylvania 
and Washington, 2000. MMWR. Morbidity and mortality weekly report. 
2001;50(15):293.

	 Gyles Cl. Shiga toxin-producing [7] Escherichia coli: an overview. J Anim Sci. 
2007;85(13 suppl): E45-62.

	 Orth D, Grif K, Dierich MP, Würzner R. Sorbitol-fermenting Shiga toxin-producing [8]
Escherichia coli O157: indications for an animal reservoir. Epidemiol Infect. 
2006;134(04):719-23.

	 Adwan K, Abu-Hasan N, Essawi T, Bdir M. Isolation and characterisation of [9]
Shiga toxigenic Escherichia coli strains from northern Palestine. J Med Microbiol. 
2002;51(4): 332-35.

	 Riley LW, Remis RS, Helgerson SD, McGee HB, Wells JG, Davis BR, et al. [10]
Haemorrhagic colitis associated with a rare Escherichia coli serotype. N Engl J 
Med. 1983;308(12):681-85.

	 Wong CS, Jelacic S, Habeeb RL, Watkins SL, Tarr PI. The risk of the haemolytic-[11]
uremic syndrome after antibiotic treatment of Escherichia coli O157:H7 infections. 
N Engl J Med.  2000;342:1930–36.

	 Jo MY, Kim JH, Lim JH, Kang MY, Koh HB, Park YH, et al., Prevalence and [12]
characteristics of Escherichia coli O157 from major food animals in Korea. Int J 
Food Microbiol. 2004;95(1):41-49.

	 Caprioli A, Morabito S, Brugère H, Oswald E. Enterohaemorrhagic [13] Escherichia 
coli: emerging issues on virulence and modes of transmission. Vet Res. 
2005;36(3):289-311.

	 Aslani MM, Bouzari S. An epidemiological study on Verotoxin-producing [14]
Escherichia coli (VTEC) infection among population of northern region of Iran 
(Mazandaran and Golestan provinces). Eur J Epidemiol. 2003;18(4):345-49. 

	 Aslani MM, Badami N, Mahmmoodi M, Bouzari S. Verotoxin-producing [15]
Escherichia coli (VTEC) infection in randomly selected population of Ilam Province 
(Iran). Scand J Infect Dis. 1998;30(5):473-76.

	 Forbes BA, Sahm DF, Weissfeld AS., Bailey & Scott’s Diagnostic Microbiology, [16]
12th ed., St. Louis: Mosby Inc. 2007:546-61.

	 Fard AH, Bokaeian M, Qureishi ME. Frequency of [17] Escherichia coli O157: H7 in 
children with diarrhoea in Zahedan, Islamic Republic of Iran. East Mediterr Health 
J. 2008;14:1022-27.
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