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I. Introduction 
Microbes are the most significant life forms sharing this planet with humans because of their pervasive 

presence.
1
 It is estimated that microbes contain 50% of biological carbon and 90% of the biological nitrogen on 

Earth. In terms of sheer number and mass, microbes greatly exceed every other group of organisms on this 

planet.
2
 There are thousands of different types of microbes that live on and around us, and hundreds that can 

cause serious human diseases.
3
 

Human beings, like other animals, harbor a wide array of microorganisms both on and in their bodies.
4
 

It has been estimated that humans have approximately 10
13

 cells in their body and about 10
14

 bacteria are 

associated with them.
5
 

By the end of 19
th

 century, Koch, among many other scientists had shown that microorganisms were 

able to cause infectious diseases.
6
 Disease results when the interaction between microbe and human host results 

in a pathological process. This process is mediated by microbial factors or by the hosts immune response to the 

presence of the organism
5
 The process of microbial invasion of the body is called “infection”.

7
 There are factors 

relating to the host and environment which are equally important to determine whether or not disease will occur 

in the exposed host.
8
 

 
Fig: Epidemiological triad

8
 

 

Micro-organisms can grow on and within other organisms and this microbial colonization sometimes 

can lead to diseases, disability and even death. Hence the control or destruction of micro-organisms residing 

within the body of humans is of great importance.
2
 Among such infections, one of the important is Infectious 

diarrhea which is the second most common cause of death, second only to cardio vascular diseases, worldwide 

and the leading cause of death in early childhood.
9
 Hence gastroenteritis is an important issue in public health, 

especially in developing countries. It causes about 11% of child deaths worldwide, diarrhoea being responsible 

for 0.7 million deaths in children under 5 years age in 2011
10

.  

Intestinal parasitic infections have always been an important public health problem in the tropics, 

particularly in developing countries like India, where the humid climate, the insanitary environment, and poor 

socioeconomic conditions contribute to the problem.
11

 

During the year 2011, about 10.6 million cases of acute diarrhoeal diseases with 1293 deaths were 

reported in India and they account for about 8% of deaths in under 5 years age group.
12

 

According to a report by National Institute of Cholera and Enteric Disease, Kolkata, (India), crude 

death rate due to diarrhoea in rural India is 9.3 per 1,000 population and the diarrhoeal deaths account for 22% 

of total rural deaths among 0 to 6 years age group children.
13

 In India, one third of the total pediatric admissions 
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in hospitals are due to diarrheal diseases and 17% of all deaths in indoor pediatric patients are diarrhea related. 

Bacterial causes of childhood diarrhea always exceed the parasitic and fungal pathogens.
14

 

Diarrhea is usually defined as 3 or more, loose stools per day, 2 loose stools with abdominal symptoms, 

or more than 250 grams of stool per day for 7 days. In the U.S., acute gastroenteritis is second only to viral 

respiratory disease as a cause of acute illness, prompting an estimated 73 million physician consultations each 

year.
9
 

The aetiological spectrum of enteric pathogens causing diarrhoea includes bacteria, parasites, fungi and 

viruses.
15

 Some of the important bacterial gastroenteric infections include cholera, dysentery, salmonellosis etc. 

By definition, cholera is endemic when the causative organisms reside in the local environment and the 

occurrence of the disease in humans is not dependent on the importation of cholera from outside. The 

mechanism by which cholera becomes endemic depends on the environmental reservoir of cholera. Major 

outbreaks of cholera usually result from an interplay of factors, such as favorable climate conditions and poor 

sanitation.
16

 Shigellosis is endemic in India. The isolation rate of Shigella varies from 2-6 % in different studies 

across India.
17

 E. coli, although a member of normal gastrointestinal microbial flora; is known to cause many 

pathogenic gastro intestinal conditions
4
  

The aim of this study was to find the most common microbial agents responsible for gastroenteritis 

from Nanded district. 

 

II. Materials And Methods 
The study was conducted over a period of one year. All the 141 stool samples received at microbiology 

lab of Dr. S.C.G.M.C. Nanded, during this period were subjected to routine microbiological procedures like 

microscopy, culture and antibiotic sensitivity testing according to the standard laboratory guidelines. 

In case of parasitic infestation, normal saline and iodine preparation were used to demonstrate ova or 

cyst, accordingly. In cases of suspected cryptosporidial diarrhea, modified Z-N staining was done.
18

 

For fungal infections, after the microscopic examination by wet preparation & gram staining, 

Sabouraud’s Dextrose Agar (SDA) was used for culture. Germ tube test was carried out to differentiate 

provisionally between Candida albicans and non-albicans.
19

 

For bacterial pathogens, Gram staining was used along with wet preparation for morphology and 

motility. For culture, blood agar, MacConkey agar, Nutrient agar, Alkaline peptone water (APW), Thiosulphate 

Citrate Bile Sucrose (TCBS) agar, Wilson and Blair’s (WB) agar and Deoxycholate Citrate Agar (DCA), 

Salmonella-Shigella (SS) agar were used. 

Bacterial isolates were confirmed by standard Biochemical test procedures and specific antisera. 

Antibiotic sensitivity testing was done by Kirby- Bauer disc diffusion method using standard antibiotic discs 

according to the CLSI guidelines, by using antibiotic discs of following concentrations- 

Azithromycin (AZM) 15 mcg/disc, Cefpirome (CPM) 30 mcg/disc, Chloramphenicol (C) 30mcg/disc, 

Ciprofloxacin (CIP) 30mcg/disc, Tetracycline (TE) 30 mcg/disc, Cefazolin (CZ) 30 mcg/disc, Tobramycin 

(TOB) 10 mcg/disc, Ceftriaxone (CTR) 30 mcg/disc, Cefuroxime (CXM) 30 mcg/disc, Gentamicin (GEN) 10 

mcg/disc, Amoxicilin+Clavulanic acid (AMC) 20/10 mcg/disc. 

 

III. Results 
Out of 141 samples, 40 samples were received only for microscopy and 101 samples were received for 

microscopy, culture and sensitivity. 

Out of 40 samples for microscopy, 17 showed abnormal finding in the form of parasitic ova/cyst. Rest 

23 gave non-significant findings. 

Out of 101 samples for culture and sensitivity, pathogenic flora was grown in 38 samples, while normal 

intestinal flora was grown in 63 samples.  

In total 141 samples, 55 [39%] samples showed abnormal findings and rest were normal. Out of 55 

samples, 34 [61.81%] were male and 21 [38.18%] were female [Fig. No. 1]. Table No.1 shows respective sex 

wise distribution in affected individuals. 

 

Table No.1 Showing sex wise distribution in microscopy and culture positive cases 
 Microscopy Culture Total 

Male 8 26 34 

Female 9 12 21 

Total 17 38 55 

 

Fig. No.1 Showing sex wise distribution of stool samples which showed significant findings in microscopy or 

culture 
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Out of 38 bacterial isolates, Shigella spp. was most common i.e. in 12 [31.57%] samples. Vibrio 

cholerae and E.coli were isolated in 9 [23.68%] samples each. Staphylococcus aureus was isolated from 3 

[7.89%] samples, Citrobactor spp.from 2 [5.26%] samples; and Salmonella paratyphi A, Klebsiella pneumonie, 

Pseudomonas aeruginosa, Coagulase Negative Staphylococcus (CoNS) were isolated from 1 [2.63%] stool 

sample each. Table No.2 shows the distribution of bacterial isolates. 
 

Table No.2 Showing distribution of bacterial isolates 
Bacteria isolated No of samples Percentage 

Shigella spp. 12 31.57 

Vibrio cholerae Eltor Ogawa 9 23.68 

E.Coli 9 23.68 

Staphylococcus aureus 3 7.89 

Citrobactor spp. 2 5.26 

Salmonella paratyphi A 1 2.63 

Klebsiella pneumonie 1 2.63 

Pseudomonas aeruginosa 1 2.63 

CoNS 1 2.63 

Total 38 100 
 

Among parasites and fungi, oocyst of Cryptosporidium parvum was observed in maximum i.e. 8 

[47.05%] samples. Fertilised egg of Ascaris lumbricoides [Round worm], egg of Ancylostoma duodenale [Hook 

worm] and larva of Strongyloides sterocoralis were isolated from 1 [5.88%] stool sample each. 

On the other hand, 6 [35.29%] samples showed presence of budding yeast cells. After culture on SDA, 

2 of those 6 gave positive Germ Tube Test [GTT], rest 4 being negative for GTT. Table No.3 shows the 

parasitic and fungal findings [Fig. No. 2]. 
 

Table No.3 Showing distribution of parasites, their ova/cyst and fungi by microscopy 
Parasite Observed No of samples Percentage 

Oocyst of Cryptosporidium parvum 8 47.05 

Budding yeast cells 6 35.29 

Fertilised egg of Ascaris 1 5.88 

Egg of Ancylostma 1 5.88 

Larva of Strongyloides 1 5.88 

Total 17 100 
 

Fig. No.2 Showing distribution of parasites, their ova/cyst and fungi by microscopy 

 
Antibiotic susceptibility testing 

Table No. 4: Antibiotic susceptibility pattern of gram negative bacilli 
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Type of Bacteria  Antibiotic sensitivity (In Percentage % ) 

C CIP TE TOB GEN CPM CZ AMC CXM 

Shigella spp (n=12) 75 91.6 0 100 75 100 50 75 50 

Vibrio cholerae (n=9) 100 100 100 66.6 33.3 88.8 55.5 100 44.4 

E.coli (n=9) 88.8 77.7 100 100 100 0 33.3 33.3 22 

Citrobactor spp (n=2) 100 100 50 100 100 0 50 100 50 

Salmonella paratyphi A (n=1) 100 100 100 0 100 0 100 0 100 

Klebsiella pnemoniea (n=1) 100 0 100 0 100 100 100 0 0 

 

Among Shigella, most of the isolates were uniformly sensitive to Cefpirome (100%) and then to 

Chloramphenicol (75%). All the isolates were uniformly resistant to Tetracycline (0%) 

Among Vibrio cholerae, all isolates were uniformly sensitive to Chloramphenicol (100%) and 

Tetracycline (100%) Almost all strains were resistant to Cefuroxime (11%) 

Among E.coli isolates, all were uniformly sensitive to Tobramycine (100%) and almost all were 

resistant to Cefuroxime (22%) 

Salmonella paratyphi A was sensitive to Ceftriaxone, Cephazolin, Gentamicine, Tetracycline, 

Chloramphenicol, Ciprofloxacin and resistant to Tobramycine and Amoxicilin+Clavulanic acid. 

 

IV. Discussion 
Although an important health issue affecting all the age groups, very few studies have been done 

comprising all the pathogens causing gastro enteritis like bacteria, fungi and parasites. 

Fricker J studied frequently identified pathogens in children with acute diarrhea in developing countries 

during the Year 1990 and 2000
20

 According to this study, Shigella was observed to be isolated in 5-15% of 

cases, Vibrio cholerae O1 in 5-10% and Salmonella in 1-5% of cases. Total isolation rate of E.coli was around 

10-25% and Cryptosporidium parvum was found in 5-15% of cases. 

In comparison to this study, Shigella and Vibrio were isolated more frequently than E.coli, in our 

study. This higher isolation rate might be contributed to the sudden outbreaks, which were encountered during 

our study period. Isolation of Salmonella was marginally lower in our study. 

 VyasKumar Rathaur et al in their study mention Salmonella isolation rate as 13.6% in 280 samples.
21

 

This was also higher as compared to our study. 

In a 15 years study done at MGIMS, Wardha, India, average isolation rate of Vibrio cholera was 

observed to be 5.14%, range of isolation rate per year being 1.2% to 10.53%
22

. The isolation rate observed in 

our study is higher which might be due to the outbreaks, same as in case of Shigella; almost all cases being 

reported from same locality, same time. 

In a bacteriological analysis of acute diarrhea cases at a surveillance site and in different diarrhea 

outbreak areas of Orissa from May to October 2005, Out of 265 culture-positive samples, Vibrio cholerae was 

isolated in 56 samples (20.8%)
23

 which is comparable to our study. 

Ravinder Kaur et al
11

 observed similar isolations to our study, i.e. Cryptosporidium spp in 24 [40.7%] 

samples and Ascaris lumbricoides in 1 [1.7%] samples. These findings are comparable to our study. 

Although antibiotics play a little role in gastro-intestinal infections, there importance can never be 

denied. Prescription of empirical antibiotic treatment requires a balance between the detriments associated with 

the use of broad-spectrum antibiotic drugs (cost, side-effects and impact on future resistance) and the increased 

chance of matching the in vitro susceptibility of the pathogen. 

Antibiotic drugs account for 20–50% of a hospital's pharmaceutical expenditure. Resistance to 

antibiotics is a major problem, and strains of bacteria resistant to almost all drugs are emerging. One must 

therefore ask whether, to balance this, there is a clear benefit to the use of an appropriate antibiotic drug during 

the 24–48 hours before the results of cultures are available and how significant is this benefit.
24

 

There is a need to integrate medicine and innovative technology in our public health system to provide 

rapid, efficient, accurate, and cost-effective results for identification and antimicrobial susceptibility testing 

(AST) of pathogens. Automated identification/AST systems can aid in rapid diagnosis of bacterial pathogens.
25

 

 

V. Conclusion 
In this study, males (61.8%) were affected more than females (38.1%). Most common parasitic 

infestation was that of Cryptosporidium parvum (47%) which was followed by round worm (5.8%) and hook 

worm (5.8%) each. 

Bacteriological study revealed the most common cause of gastro enteritis was due to Shigella species 

(31.5%) among bacteria. The next being Vibrio cholerae (23.6%) sharing its place with E.coli (23.6%) 

The case history shows that, majority of these cases had presented from close locality or same family 

and within a short time period, highlighting the mode of transmission i.e. feco-oral route and through 
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contaminated water and food. Hence through this study, the need of some simply basic but practically effective 

measures is underlined- 

 Proper disposal of sewage 

 Regular and proper hand washing; at least before eating and after toilet 

 Eating healthy, clean food 

 Provision of safe drinking water. 
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Photo No. 1 Unfertilized eggs of Ascaris lumbricoides along with budding yeast cells [40x] 
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Photo No. 2- Unfertilized egg of Ascaris lumbricoides [40x] 


