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Abstract: Ninety four fecal specimens were collected from children diarrhea less than five years old 

from Al-Emamain Al-Kadhemain Medical City Hospital in Baghdad province. Samples collection was 

carried out from 25 May to 16 July 2014. Our study showed 25.53 % and 17% of samples had positive 

tests for Escherichia coli and Rota virus respectively. Low number of E. coli isolates, 4/24 (16.6%) were 

produced β-lactamase and 10/24 (41.6%) produced biofilm. However, half E. coli isolates (50%) 

produced hemolysis. The E. coli isolates showed different degrees of sensitivity to different antibiotics. 

All E. coli isolates were 100% sensitive to Ciprofloxacin, Gentamycin, and Norfloxocin. However, 16.6% 

of E. coli isolates were sensitive for Carbenicillin and Amikacin. But 33.3% of E. coli isolates were 

sensitive to Amoxacillin- clavulanic and Aztreonam. Our study showed a number of plasmid range 

between 750 to 10,000 bp in size. 
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Introduction 

  
Diarrheal disease is the second leading 

cause of death in children under five 

years old. Each year diarrhea kills 

around 760 000 children under five 

years (1). Ministry of health in Iraq 

record more than 212 diarrheal case 

under five years of age per 1000 of 

population in 2010 (2). Rotavirus and 

enterohaemorrhagic E. coli (EHEC) are 

considered to be the most common 

cause diarrhea in the world (3, 4). 

Escherichia coli is gram negative 

bacteria belong to enterobacteriaceae 

family, short bacilli, non-spore forming, 

facultative anaerobic and it is grow on 

simple media (5). Its significance as a 

public health problem was recognized 

in 1982, following an outbreak in the 

United States of America (2). There are 

six different intestinal E. coli pathotypes 

associated with diarrhea, including 

enteropathogenic E. coli (EPEC), 

enterohemorrhagic E. coli (EHEC), 

enterotoxigenic E. coli (ETEC), 

enteraggregative E. coli (EAEC), 

enteroinvasive E. coli (EIEC), and 

diffusely adherent E. coli (DAEC) (6). 

"Plasmid profile analysis is useful in 

determining the epidemical strain in 

outbreaks caused by multiple species: 

Escherichia, Klebsiella, Pseudomonas, 

Serratia, Streptococcus, and so on" (7). 

"Plasmids size range from 1 kbp to 

2,000 kbp resistance plasmids code for 

enzymes that can inactivate antibiotics, 
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prevent the uptake of an antibiotic, or 

pump out the particular antibiotic" (8). 

Rotavirus, an icosahedral virus 

belonging to the family Reoviridae. It 

was first recognized as a diarrhea agent 

by Bishop et al. (9).The fully infectious 

Rotavirus particle consists of 3 protein 

layers and is also termed triple-layered 

particle (TLP). By electron-microscopy, 

TLPs resemble wheels (Latin Rota), and 

this appearance has led to the name of 

Rotavirus for the genus (10).Rotavirus 

remains the most common cause of 

severe childhood diarrhea worldwide 

and of diarrheal mortality in developing 

countries (11). The World Health 

Organization (WHO) estimates that 

527,000 children under the age of five 

years die of rotavirus disease each year. 

Children in the poorest countries 

account for 82% of rotavirus deaths 

(12). Currently available rotavirus 

vaccines protected against severe 

Rotavirus gastroenteritis and were well 

tolerated; the implementation of 

immunization programs would be 

expected to reduce disease burden (13).  

Most local previous studies detect the 

most common cause diarrhea in 

children as virus infection or bacterial 

infection in separate studies. This study 

design, to evaluate the characteristic of 

E. coli, and rotavirus in children 

diarrhea, and determine the most 

common cause of diarrhea in the test 

group. 

    
Materials and Methods 
 

Specimens 

 

In this study, 94 stool specimens were 

collected from children diarrhea aged 

less than 5 years from Al-Emamain Al-

Kadhemain Medical City Hospital in 

Baghdad province. Samples collection 

were carried out from 25 May to 16 July 

2014. An informed consent was 

obtained from the parent (either mother 

or father) of the child before inclusion 

in the study. The parents were informed 

about the procedure, making certain that 

he/she was fully competent of 

understanding the procedure carried out 

to obtain the specimen from the child. 

From each case at least 5ml or 5g of 

stool was collected in a clean sterile 

container. 

  

 Isolation and Identification of E. coli 
 
94 stool samples from children with 

diarrhea (aged under 5 years) were 

cultured on MacConkey agar and Eosin 

Methylene Blue (EMB). All enteric 

bacteria isolated were identified on the 

basis of colonial characteristics, Gram 

stain and biochemical tests, IMViC, 

Urea, Kligler Iron Agar (14). 
 

Antibiotic Sensitivity Test 

 

Antibiotic susceptibility test of E. coli 

isolates was determined by the standard 

Kirby-Bauer disk diffusion method 

(15). These antibiotics with their 

respective disk concentrations are 

Amoxicillin - clavulanic (30μg), 

Amikacin (10μg), Aztreonam (30μg), 

Carbenicillin (25μg), Cephalothin 

(30μg), Ciprofloxacin (10μg), 

Gentamycin (10μg), Norfloxacin (10μg) 

(Bioanalyse). Bacterial cultures 

suspension equivalent of 0.5 tube 

McFarland turbidity standards were 

spread on Muller-Hinton agar plates 

using sterile swabs and incubated 

aerobically at 37
0
C for 24 hours, then 

inhibition zones diameter around 

antibiotic disks were measured. Results 

were expressed susceptible or resistant 
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according to the criteria recommended 

by the CLSI (16). 

  

Detection of  Hemolysin Production 

 

The E. coli isolates tested for blood 

hemolysis were streaked on blood agar 

plates containing 5% (v/v) human blood 

and incubated aerobically at 37°C for 24 

hours. The clear zones around the 

growth colonies indicate a positive 

reaction (17). 

 

Detection of β-lactamase Production 

 

All E. coli isolates were tested for 

production of β-lactamase enzyme using 

iodometeric test method (18). 

 

Detection of Biofilm Formation 

 

The ability of E. coli isolates to colonize 

a biotic surface was investigated by 

using Christensen et al., (19) method. 

The E. coli isolates were cultivated in 

tubes with Tryptone soy broth and 

incubated aerobically at 37°C for 48 

hours and thereafter the culture tubes 

were emptied carefully and stained with 

1% crystal violet solution for 30 

minutes, and then the tubes were rinsed 

with distilled water and left to dry at 

room temperature. Results were 

compared with negative control, and 

biofilm formations as a layer at the 

internal wall of the tubes noted by the 

naked eye indicate a positive result. 

 

Plasmid DNA Isolated Procedure 

 

All E. coli isolates were screened for 

plasmid content by the alkaline method 

of Brinboim and Doly (20) and 

separated on a 1% agarose, at 50 vol.  

for 1 hour and 1.30 hour. The DNA 

bands were visualized and 

photographed under UV light after the 

gel had been stained with ethidium 

bromide. 

 

Detection of Rota Virus Rapid 

Chromatographic Immunoassay 

 

The stool specimens were tested as soon 

as possible after collection, they were 

directly tested with One Step Rotavirus 

Test Device (DiaSpot, USA) for 

rotavirus antigen. This is a ready-to-use 

test based on the use of a homogenous 

membrane system which pre-coated 

with anti-rotavirus antibody on the test 

line region of the test. The tests were 

performed following manufacturer's 

instructions. Stool samples were 

prepared by adding 50mg or 50μl of the 

stool sample to the dilution buffer 

supplied with the test. After mixing by 

vortex, samples were centrifuged at 800 

g for 10 minutes and supernatant was 

taken. 80μl of processed stool samples 

was dropped into immune-

chromatographic well, positive and 

negative controls were performed with 

each batch of the tests. After 10 min. 

incubation at room temperature, the 

results of test were read by observation 

of colored indicator: Rotavirus negative: 

one red line appears only in the control 

line region marked with the letter C. 

Rotavirus positive: In addition to the red 

control line, a red line (Rotavirus test 

line) also appears in the test line region 

marked with the letter T (result line). 

Invalid: A total absence of the control 

red colored line regardless the 

appearance or not of the result lines. 

 

Enzyme Linked Immunosorbent 

Assay (ELISA) 

      

All positive samples and negative 

samples for rotavirus by Rapid 
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Chromatographic Immunoassay were 

also tested by ELISA (RIDASCREEN® 

Rotavirus, Germany). In this test, 

monoclonal antibodies are used in a 

sandwich-type method. Monoclonal 

antibodies against a capsid protein of 

gene 6 (VP6) of the rotaviruses are 

applied to the surface of the well of the 

microwell plate. The tests were 

performed following manufacturer's 

instructions. Briefly, fecal samples were 

diluted by adding 100mg or 100μl of the 

fecal sample to test tube containing 1 ml 

RIDASCREEN® sample dilution buffer 

supplied with the test. After mixing of 

stool suspension in a vortex mixer. 

Samples were leaving for a    short time 

to settle down and centrifuged at 5000 

rpm (approx. 2300 - 2500 g) for 5 

minutes. Then the clarified supernatant 

of the stool suspension used directly in 

the test following manufacturer's 

instructions. The optical density (O D) 

obtained at wave length (450-630) nm. 

The cut-off was calculated by adding 

0.15 extinction units to the measured 

extinction for the negative control. The 

net optical density of each sample was 

considered positive if their extinction   

is more than 10 % above the calculated 

cut-off. Samples were considered 

equivocal and must be repeated if their 

extinction is within ± 10 % of the cut-

off. Samples with extinctions more than 

10 % below the calculated cut-off were 

considered negative. 

 

Statistical Analysis 
 

The Data were presented as percentages 

using Statistical Package for the Social 

Sciences (SPSS), version 10.  

Results and Discussion 

 

"The incidence of infectious diarrhea 

and the prevalence of a given causal 

agent are strictly associated with 

socioeconomic factors such as nutrition, 

sanitation and habitat of the population" 

(21). Our study showed that 25.53% and 

17% of samples were give  positive 

results for E. coli and  Rota virus 

respectively, 38(40.42%) of samples 

may be another cause of children 

diarrhea (Table 1). Local previous 

studies  recorded in Basrah (2003) , 

Erbil (2006),  Baghdad  (2011),  

Ramadi (2012), and Babylon  (2013) 

were 24%, 37%, 30%,39.26%, and 

52.54% Rota virus infection in children 

(22,23,24,25,26).  

Rotavirus vaccine was found to prevent 

in the first life of year, almost all (85% 

to 98%) rotavirus illness episodes that 

were severe and to prevent 74% to 87% 

of all rotavirus illness episodes (27). In 

2009, the World Health Organization 

(WHO) recommended inclusion of 

rotavirus vaccination in all national 

immunization programs. According to 

the local information rotavirus vaccine 

used in Iraq later of 2013 that supposed 

decrease gastroenteritis caused by 

rotavirus.   

Table (2) showed low number of E. coli 

isolates produced β-lactamase and 

biofilm, but half isolates produced β-

hemolysis. Other recent local study also 

revealed the nearly result (28).  
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Table 1: The microbial spectrum in stool specimens from children diarrhea 

 

 
Eschericha. coli 

isolates 

Klebsiella spp. Rotavirus 

ELISA 

 

Rotavirus 

Rapid test 

Negative culture Total sample 

24 (25,53%) 16 (17% ) 16(17%) 14(14.89%) 38(40.42%) 

 

94(100%) 

 

 

Table 2: Number of E. coli isolates produce β-lactamase, β –hemolysis and Biofilm 

No. of  E. coli  Isolates β-lactamase β -hemolysis Biofilm 

24 4 (16.66%) 12(50%) 10 (41.66%) 

 

 

All E. coli isolates 100% sensitive to 

Ciprofloxacin, Gentamycin, and 

Norfloxocin. However, 16.6% of E. coli 

isolates were sensitive for Carbenicillin 

and Amikacin. But 33.3% of E. coli 

isolates were sensitive to Amoxacillin- 

clavulanic and Aztreonam. Figure (1). 

This is similar to the study of (29) in 

which gram negative bacteria were 

multi drug resistant to Ampicillin, 

Amoxicillin, Ceftizoxime, Cefepime, 

Tetracyclin. Many studies have shown 

that active efflux pump or produced 

beta lactamase enzyme, can be a 

mechanism of resistance for almost all 

antibiotics like penicillins, 

cephalosporine  and carbapenems. 

 

 

 

 

Figure 1: Percentage of E. coli isolates resistance for antimicrobial agents 
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Plasmid and chromosomal analysis is 

important to determine the site of 

virulence factor. The study showed a 

number of plasmid range between 750 

to 10,000 bp. Plasmids size range from 

1 kbp to 2,000 kbp resistance plasmids 

code for enzymes that can inactivate 

antibiotics, prevent the uptake of an 

antibiotic, or pump out the particular 

antibiotic (30). Also previous local 

study of children diarrhea showed that 

all  E. coli isolates contained plasmids 

with molecular weight range between 

4.507 kbp and 5.07 kbp(28). (Fig 2 ,3). 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Agarose gel electrophoresis of plasmids extracted from clinical E. coli isolates (1-12), S. 

1kbp (250-10,000 bp) DNA ladder (Promega); (1% agarose, 50 vol. 1 hour) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 3: Agarose gel electrophoresis of plasmids extracted from clinical E. coli isolates (1-12), S. 

kbp (250-10,000 bp) DNA ladder (Promega); (1% agarose, 50 vol. 1.30 hours). 
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In conclusion, our study revealed that E. 

coli isolates are most prevalent than 

Rotavirus in children diarrhea. Thus 

need further study to determine the type 

of serotyping and genetic virulence 

marker to E. coli isolates. 
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