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Abstract: Diarrhoeal diseases have been recognised since the beginning of civilization and 
remain one of the most prevalent public health problems of today. About two thirds of the world 
populations live in areas regarded as underdeveloped and it is estimated that over 1.3 billion cases 
of diarrhoeal illness occur each year in the underdeveloped countries.  Of these over 2.7 million 
deaths occur in children. The evolution of antibiotic resistance in bacteria is a topic of major 
medical importance. Antimicrobial resistance in enteric pathogens is of great importance in the 
developing world where the rate of diarrhoeal diseases is highest. The progressive increase in 
antimicrobial resistance among enteric pathogens in developing countries is becoming a critical 
area of concern. A total of 50 samples from patients with diarrhoea who were under five years of 
age were collected. Isolates were identified as per the standard biochemical methods. The most 
common isolate was E. coli (36%), followed by Klebsiella spp (22%), Salmonella typhi (14%), 
Salmonella paratyphi B (10%), Shigella spp. (10%) and Vibrio cholerae (8%). The highest 
antimicrobial resistance rates were found against ampicillin (94%) and amoxicillin (92%). The 
isolates showed maximum sensitivity to amikacin followed by gentamicin, ciprofloxacin and 
norfloxacin. 
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Introduction 
Diarrhoea is a significant health problem worldwide, especially in the developing world where 
adequate sanitation facilities are lacking (1). Globally diarrhoeal diseases account for almost a 
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fifth of all deaths of children below five years of age, with an estimated 2.2 million deaths 
annually (2). The transmission of infection is generally via the faecal-oral route (3). Among them 
bacteria represent approximately 61% having ability to cause diarrhoea. The major cause of death 
for children is affected by diarrhoeagenic bacteria E. coli, Vibrio, Salmonella and Shigella are the 
most common. Among the bacterial pathogens various strains of E .coli are the major culprits. E. 
coli is the most important etiological agent of childhood diarrhoea and represents a major public 
health problem in developing countries (4). Other bacteria which are reported to cause 
gastroenteritis include Salmonella spp., Shigella spp., Campylobacter spp., Pseudomonas spp., S. 
aureus and Vibrio spp. 

Seasonal cycles of infectious diseases have been variously attributed to changes in atmospheric 
conditions, the prevalence or virulence of the pathogen, or the behaviour of the host organism. An 
understanding of the seasonal variation of enteric pathogens would contribute greatly in focusing 
healthcare initiatives in a climate of limited resources to a cost-effective reduction in disease 
morbidity and mortality which is why it has attracted considerable attention from healthcare 
researchers around the world with several studies having been conducted in both the developing 
and the developed countries (5). Since most cases of diarrhoea are treated empirically, it is 
important to know the susceptibility pattern of prevalent pathogens. In addition, the resistance of 
enteropathogenic bacteria to commonly prescribed antibiotics is increasing both in developing as 
well as developed countries. Resistance has emerged even to newer, more potent antimicrobial 
agents and is commonly seen in organisms like Salmonella, Shigella and Vibrio cholerae (6-8). 
The present study was taken up to assess the current antibiotic resistant pattern towards 
enteropathogens isolated in a tertiary care hospital in South India. 

Materials and Methods 
A total of 50 stool samples were collected from children with diarrhoea. The samples were 
collected from hospitalized diarrhoea patients before the administration of antibiotics and were 
transported to the laboratory in Cary-Blair medium. Sample was inoculated onto various media 
like MacConkey agar, TCBS media and SS agar and the plates were incubated at 37oC for 24 hrs. 
Isolates were identified based on the standard biochemical methods. 

The antimicrobial sensitivity of the isolates was done using the Kirby- Bauer disk diffusion 
method (Bauer et al., 1966). The antibiotics used were amikacin (AK, 30μg), ampicillin (AM, 
10μg), amoxicillin (AX, 10μg), ciprofloxacin (CP, 5μg), gentamicin (GM, 10μg), and norfloxacin 
(NX, 30μg). 

Results 
A total of 50 samples from patients with diarrhoea who were under five years of age were 
collected. Isolates were identified as per the standard biochemical methods. The results showed 
that bacterial isolates were present in all diarrhoeal samples. The most common isolate was E. coli 
(36%), followed by Klebsiella spp (22%), Salmonella typhi (14%), Salmonella paratyphi B 
(10%), Shigella spp. (10%) and Vibrio cholerae (8%) (Fig 1). The highest antimicrobial resistance 
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rates were found towards ampicillin (94%) and amoxicillin (92%). The isolates showed maximum 
sensitivity to amikacin followed by gentamicin, ciprofloxacin and norfloxacin. The bacterial 
isolates were 98% susceptible to amikacin, 95% to gentamicin, ciprofloxacin to 81% to 75% 
towards norfloxacin. 

 

Discussion 
Our results suggested that children less than 5 years old were more susceptible to infectious 
diarrhoea and enteropathogenic bacteria were isolated with a higher frequency from children 
belonging to this age group. Many studies are in agreement with our results that children age less 
than 5 years old are more susceptible to infectious diarrhoea (9). The isolation rate of E. coli was 
found to be 36% which is in agreement with the study of Joshi et al., 1980(10). The most 
common isolate was E. coli (36%), followed by Klebsiella spp (22%), Salmonella typhi (14%), 
Salmonella paratyphi B (10%), Shigella spp. (10%) and Vibrio chlorae (8%). This finding were in 
agreement with the study conducted by Abu Elamreen et al., 2007 (11) where they reported that 
(10%) of their samples had enteropathogenic bacteria which were screened by conventional 
culture method. 

Antimicrobial resistance in enteric pathogens is of great importance in the developing world 
where the rate of diarrhoeal diseases is highest. The progressive increase in antimicrobial 
resistance among enteric pathogens in developing countries is becoming a critical area of concern. 
The resistance of enteropathogenic bacteria to commonly prescribed antibiotics is increasing both 
in developing as well as in developed countries. Resistance has emerged even to newer, more 
potent antimicrobial agents. The highest antimicrobial resistance rates were found towards 
ampicillin (94%) and amoxicillin (92%). These findings were found to be in agreement with that 
of Teresa, 2005 (12). The isolates showed maximum sensitivity to amikacin followed by 
gentamicin, ciprofloxacin and norfloxacin. The bacterial isolates were 98% susceptible to 
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Fig 1: Bacterial isolates from diarrhoeal samples
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amikacin, 95% to gentamicin, ciprofloxacin to 81% to 75% towards norfloxacin. Amikacin has a 
widest spectrum of activity. It is recommended as a reserve drug for hospital acquired gram-
negative bacillary infection (13). 

In the present study, most of the E. coli isolates were found to be multidrug resistant (MDR). The 
incidence of diarrhoea due to MDR E. coli has increased in developing countries in the last 
decade. Higher rates have been reported from 50 to 70% in recent years (14), and the highest rate 
up to 75% have been reported from India (15). 

Conclusion 
In the present study the most common isolate was found to be E. coli (36%), followed by 
Klebsiella spp (22%), Salmonella typhi (14%), Salmonella paratyphi B (10%), Shigella spp. 
(10%) and Vibrio chlorae (8%). The highest antimicrobial resistance rates were found against 
ampicillin (94%) and amoxicillin (92%). The isolates showed maximum sensitivity to amikacin 
followed by gentamicin, ciprofloxacin and norfloxacin. Considering the threat of emerging 
antimicrobial resistance among these enteric bacterial pathogens, it is important to continue 
surveillance on these organisms in terms of prevalence, clinical epidemiology, and antimicrobial 
susceptibility patterns obtained from different hospital and community settings throughout the 
country. 
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