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ABSTRACT 

Introduction: Helicobacter pylori infection is regarded as the causal factor of 

most of the diseases of the gastrointestinal tract in adults and children. Isolation of 

H. pylori by culture is highly specific and is considered as the gold standard 

technique. But often H. pylori are difficult to isolate in proper culture media. 

Aim: The present study aims to isolate H. pylori in a non selective culture 

medium and review the common contaminants associated with it.  

Methods and Materials: A cross-sectional hospital-based study was undertaken 

between 2014 and 2015 where 100 gastric biopsy specimens were collected via 

upper gastro-intestinal tract endoscopy from suspected gastritis, gastric ulcer 

disease and gastric carcinoma patients and cultured on a non-selective medium 

supplemented with 7% sheep blood. The common culture contaminants found on 

the media plates were reviewed. Rapid urease test of the specimens were also 

performed. 

Results: H. pylori were isolated by culture from nine specimens out of 100. Rapid 

urease tested positive for 75 specimens. The culture contaminants were identified 

as Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter species, 

Escherichia coli, Bacillus species and Pseudomonas aeruginosa. The H. pylori 

isolates were preserved in 20% glycerol at -80ºC for further analysis. 

Discussion and Conclusion: Contamination of the culture media rendered low 

rate of isolation of H. pylori as compared to detection by rapid urease test, leading 

to false negative results and affecting the sensitivity and specificity of the culture 

techniques. 

 

KEYWORDS: Culture, culture contaminants, Helicobacter pylori, Endoscopy, 

Rapid urease test. 
 

 

INTRODUCTION 

Helicobacter pylori is regarded as an important causative 

agent of majority of the diseases of the upper 

gastrointestinal tract such as peptic ulcer, duodenal ulcer 

and gastric cancer in adults as well as in paediatric 

patients. H. pylori infection can be diagnosed by both 

endoscopic methods such as rapid urease test, culture, 

histopathology etc., as well as non- endoscopic methods 

such as urea breath test, stool antigen test etc
1
. Isolation 

of H. pylori from gastric biopsy specimens by culture is 

highly specific, provides the greatest yield of H. pylori 

and is regarded as a prerequisite for antibiotic 

susceptibility testing as well as detailed characterisation 

of isolates.
2,3

 

Isolation of H. pylori by culture is often difficult to 

perform mainly due to its micro-aerophilic requirements,  

 
 

fragile nature of the organism, unavailability of adequate 

transport media and presence of contaminants in the 

culture medium
4
. In 2012, Yuan Hu et al. demonstrated 

the high prevalence of non H. pylori bacterial flora in 

gastric biopsies concurrent with H. pylori infection
5
. The 

common culture contaminants may be Staphylococcus 

spp., Bacillus spp, Candida spp, Klebsiella pneumoniae 

and Pseudomonas aeroginosa and other environmental 

bacteria, oropharyngeal flora of the stomach and 

intestinal bacteria
6,7

.  

Although accurate statistics regarding the rate of 

contamination of biopsy specimens are unavailable, 

several studies have shown the influence of transport 

conditions and media on isolation of Helicobacter 

pylori
8
. In 1996, Hulst et al. reported effect of specimen 
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collection techniques, transport media, and incubation of 

cultures on the detection rate of H. pylori
9
. 

The present study was conducted to isolate H. pylori in a 

non-selective culture media contaminated with bacteria 

other than H. pylori and review the common 

contaminants (bacteria other than H. pylori) found on H. 

pylori culture plates. 

 

MATERIALS AND METHODS 

Patients of all age groups attending our hospital and 

undergoing upper gastrointestinal endoscopy for 

suspected gastritis, gastric ulcer disease and gastric 

carcinoma were included in the study as cases. All cases 

were included after obtaining written consent from 

themselves or their guardians (in case of minors). 

Study Design 

A cross sectional hospital based study was undertaken 

between 2014 and 2015 where a total of 100 gastric 

biopsy specimens from patients of all age groups with 

gastritis, gastric and duodenal ulcers and gastric 

carcinoma were collected via routine upper gastro-

intestinal tract endoscopy. Two antral biopsy specimens 

were taken from each patient, placed in phosphate 

buffered saline and transported to the laboratory 

immediately. All cases were included after obtaining 

written consent from themselves or their guardians (in 

case of minors). Present study was approved by the 

Institutional Ethics Committee (Human) of Assam 

Medical College, Dibrugarh prior to initiation of the 

work and was carried out according to the guidelines of 

the Committee.  

Isolation and identification of H. pylori and other 

bacteria 

Out of the two biopsies, one was transferred to the rapid 

urease test kit (CLO Test) for determining the presence 

of urea. The other biopsy was crushed manually and a 

loopful of tissue homogenate was cultured on a non-

selective medium such as Tryptic Soy Agar (TSA) (BD-

Difco) supplemented with 7% sheep blood. The plates 

were incubated in a micro-aerophilic environment 

(Anoxomat  MART  Microbiology) containing 5-7% O2,  

10-12% CO2, 6-7% H2 and 75-80% N2. The plates were 

observed from day 3 upto day 8. Suspected H. pylori 

colonies and other bacteria of different colony 

morphology observed on the culture plates were 

subcultured using the same media and culture 

conditions. Gram staining and biochemical tests of all 

bacteria including suspected H. pylori colonies for the 

production of enzymes urease, oxidase and catalase were 

performed. Biochemical tests specific for other bacteria 

present on the plates were also performed on the basis of 

observation of their Gram staining morphology. 
 

RESULTS 

In the present study, out of the 100 specimens cultured, 

75 tested positive for H. pylori in rapid urease test. 

However H. pylori could only be isolated by culture 

from 9 specimens due to potential contamination of the 

culture plates with bacteria other than H. pylori. (Table 

1) Colonies of H. pylori appeared small, round and 

translucent on TSA. These nine culture isolates were 

confirmed by observing their Gram negative spiral 

morphology and positive urease, oxidase and catalase 

test. These were then preserved in 20% glycerol at -80ºC 

for future analysis.  

Seventy five percent of the specimens cultured on the 

agar plate revealed a mixed bacterial population 

consisting of three or more different types of colonies. 

From this population, individual colonies of different 

colony morphology were picked up and subcultured on 

TSA. The colonies were Gram stained and their colony 

morphology was observed along with biochemical tests 

specific for that bacteria. (Table 2) Out of the 100 

specimens, the different types of organisms 

(contaminants) found on the culture plates are 

summarised in Table 2 and Figure 1. 

More than one type of organism was observed on each 

culture plate. The plates that showed the presence of 

Staphylococcus aureus, also revealed Klebsiella 

pneumoniae or E. coli. The plates that showed the 

presence of Pseudomonas aeroginosa also revealed 

Bacillus spp or Acinetobacter spp and so on.  
 

Table 1:   Comparison of Rapid Urease Test and Culture method in Isolation of H. Pylori 

Rapid Urease Test Positive Rapid Urease Test 

Negative 

Total Biopsies 

collected 

Culture Positive Culture Negative   

25 

  

100 9 66 

75 
 

Table 2: Gram staining of the bacteria other than H. pylori and contaminants of the culture medium. 

Contaminant Staphylococcus 

aureus 

 Klebsiella 

pneumonia 

Pseudomonas 

aeroginosa 

E. coli Acinetobacter 

spp 

Bacillus spp 

Gram stain  Gram Positive 

cocci 

Gram 

negative bacilli 

Gram 

negative bacilli 

Gram 

negative bacilli  

Gram 

negative  

coccobacilli  

Gram Positive 

bacilli 

%   of 

contamination 

40 40 35 30 25 20 



Anisha Sarma et al. Helicobacter pylori in a Non-Selective Culture Medium with Bacterial Contamination. 
 

163 | P a g e                                           Int J Med Res Prof.2016; 2(2); 161-64.                                        www.ijmrp.com 

 
Figure 1: Chart showing % of contamination present in the culture medium. 

DISCUSSION AND CONCLUSIONS 

Helicobacter pylori is a major human pathogen which 

inhabits the mucous layer overlying the gastric epithelial 

cells in humans
10

. It is recognized by the World Health 

Organization to be the most important causal factor of 

gastric carcinoma as well as chronic gastritis and gastro 

duodenal ulcer disease.
10,11

 Diagnosis of H. pylori 

infection by culture and histopathology are considered 

highly specific. We attempted to isolate this organism by 

culturing 100 biopsy specimens on blood based non 

selective media where 75 out of these 100 samples tested 

positive for H. pylori in Rapid Urease Test. Besides 

determining the presence of urea the rapid urease test 

was also done to determine the actual number of H. 

pylori positive specimens which could not be isolated by 

culture. But the sensitivity and specificity of the culture 

techniques were greatly affected by the presence of 

bacteria other than H. pylori on the culture media. A 

single culture plate revealed a mixed bacterial population 

consisting of two, three or more different type of 

organisms. For this reason, suspected H. pylori colonies 

were masked by the growth of these bacteria. The rate of 

isolation of H. pylori by culture was relatively low as 

compared to the rapid urease test which detects the 

presence or absence of the organism by detecting the 

production of the enzyme urease indicated by colour 

change from yellow to pink
10,12

. For this reason we were 

able to isolate only 9 positive H. pylori culture isolates 

among the contaminants. We have not yet used selective 

media such as Skirrow’s supplement in the culture media 

since it was important for us to evaluate the extent of 

contamination of the plates and the different types of 

contaminants on it.  

 

Contamination of the culture medium may occur due to;  

a) Improper handling and transport of the specimens 

from the endoscopic suite to the laboratory
13

  

b) Presence of a contaminant tissue fragment in the 

biopsy specimen which may appear during tissue 

processing
14

  

c) Improper cleaning and disinfection of endoscopes
7,15

 

d) Prolonged storage of the transported biopsy sample at 

ambient temperature
16

  

e) Delay in processing, transport and culture of the 

biopsy sample
17

  

The gastric mucosa of the human stomach harbours a 

wide range of normal microbial flora which may become 

opportunistic pathogens if the host defense mechanism 

fails
18

. This mostly comprises of organisms such as 

Streptococci, Micrococci, Enterobacteriaceae, yeasts and 

anaerobic Gram-positive cocci and rods.  In 1998, Osato 

et al. demonstrated various microflora of gastric biopsies 

such as Streptococci, Micrococci, Staphylococci, 

Enterobacteriaceae and yeasts from patients with 

duodenal ulcer and gastric cancer
19

. According to their 

study, at least one type of organism with different colony 

morphology was present on the culture plate. These 

findings may be compared to the present study in which 

the plates consisted of two or more different type of 

organisms. In 2001, Song et al. developed a novel 

approach of reproducing better yields of H. pylori 

through culture from contaminated specimens
20

. This 

study suggested that exposing and pre-treating the 

patients’ gastric biopsy as well as saliva specimens with 

hydrochloric acid (HCl) and urea facilitated the growth 

and isolation of H. pylori.  
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Although the above mentioned studies correlate with the 

present study and also recommends ways of improving 

H. pylori isolation, such kind of instances suggest that 

contamination of samples particularly associated with 

culture of fastidious bacteria such as H. pylori may pose 

as a growing concern for the microbiologists since such 

contamination would render false negative results and 

may lead to misdiagnosis
21

. 
 

ACKNOWLEDGEMENTS 

The author is highly grateful to Dr. A.K Adhikari, 

Principal, Assam Medical College and Hospital, 

Dibrugarh, for allowing to conduct this study in the 

Multidisciplinary Research Unit (ICMR) of this 

institution. The authors are also grateful to this unit for 

providing financial and infrastructure support for the 

study. The author is highly grateful to the endoscopy 

unit of the Department of Surgery, Assam Medical 

College and Hospital, Dibrugarh, Assam for providing 

the biopsy specimens. 
 

FUNDING 

Multidisciplinary Research Unit (MRU) ICMR, Assam 

Medical College and Hospital, Dibrugarh, Assam, India 
 

REFERENCES 

1. Kusters JG, van Vliet AH, and Kuipers EJ. Pathogenesis of 

Helicobacter pylori Infection. Clin Microbiol Rev. 2006;19: 

449-90.  

2. Yan Yin, Li-Hua He, Jian-Zhong Zhang, Successful 

isolation of Helicobacter pylori after prolonged incubation 

from a patient with failed eradication therapy. World J 

Gastroenterol 2009;15:1528-29.  

3. Smith SM, O’Morain C, McNamara D. Antimicrobial 

susceptibility testing for Helicobacter pylori in times of 

increasing antibiotic resistance. World J Gastroenterol 

2014;20:9912-21.  

4. Rizvi F, Hannan A. Evaluation of Different Transport and 

Enrichment media for the Isolation of Helicobacter pylori. 

JAMC 2000; 12:31-33  

5. Yuan Hu, Li-Hua He, Di Xiao, Guo-Dong Liu, Yi-Xin Gu, 

et al. Bacterial flora concurrent with Helicobacter pylori in the 

stomach of patients with upper gastrointestinal diseases. World 

J Gastroenterol. 2012;18: 1257–61.  

6.  Me´graud F and Lehours P. Helicobacter pylori Detection 

and Antimicrobial Susceptibility Testing. Clinical 

Microbiology Reviews.  2007;20: 280–322. 

7. Ribeiro, Marcelo L, Godoy, Anita PO et al. The influence of 

endoscopic procedures upon the contamination of Helicobacter 

pylori cultures. Arq. Gastroenterol. 2004;41: 100-103.  

8. Boyanova L. Influence of transport conditions and media on 

Helicobacter pylori isolation. J Med Microbiol 2003;52: 1129-

30.  

9.  Hulst RWM, Verheul SB, Weel JFL, Gerrits Y, Kate et al. 

Effect of specimen collection techniques, transport media, and 

incubation of cultures on the detection rate of Helicobacter 

pylori. European Journal of Clinical Microbiology and 

Infectious Diseases. 1996;15: 211-15. 

10. Dunn Bruce E, Cohen H and Blaser MJ. Helicobacter 

pylori. Clinical Microbiology Reviews. 1997;10:720–741.  

11.  Lee, Chung-Wei. Pathogenesis of the carcinogenic 

bacterium, Helicobacter pylori, 2007. Massachusetts Institute 

of Technology. http://hdl.handle.net/1721.1/39909 

12.  Yakoob J, Jafri W, Abid S, Jafri N, Abbas Z et al. Role of 

rapid urease test and histopathology in the diagnosis of 

Helicobacter pylori infection in a developing country. BMC 

Gastroenterology 2005,5:38 .  

13. Andersen L P, Wadström T. Basic Bacteriology and 

Culture. Helicobacter pylori: Physiology and Genetics. 

Washington (DC): ASM Press; 2001. Chapter 4.   

(Accessed in April, 2015) Available from: 

http://www.ncbi.nlm.nih.gov/books/NBK2444  

14. Layfield LJ, Witt BL, Metzger KG, HTL (ASCP), 

Anderson GM, HT (ASCP). Extraneous Tissue, A Potential 

Source for Diagnostic Error in Surgical Pathology. Am J Clin 

Pathol. 2011;136:767-72.  

15. Banerjee S, Shen B, Nelson DB, Lichtenstein DR et al. 

Infection control during GI endoscopy, Gastrointestinal 

Endoscopy 2008;67:781-90.  

16. Morton D, Bardhan KD. Effect of transport medium and 

transportation time on culture of Helicobacter pylori from 

gastric biopsy Specimens, J Clin Pathol 1995;48:91-92.  

17.  Garza-González E, Perez-Perez GI, Maldonado-Garza, HJ 

and Bosques-Padilla FJ. A review of Helicobacter pylori 

diagnosis, treatment, and methods to detect eradication. World 

J Gastroenterol. 2014;20:1438–49.  

18. Adarnsson I, Edlund C, Seensalu R, Sjostedt S and Nordl 

CE. The normal gastric microflora and Helicobacter pylori; 

before, during and after treatment with omeprazole and 

amoxycillin, Clinical Microbiology and Infection 2001;4:308-

15.  

19. Osato MS, Gutierrez O, Kim JG, Steinbach G, Graham 

DY. Microflora of gastric biopsies from patients with duodenal 

ulcer and gastric cancer: a comparative study of patients from 

Korea, Colombia, and the United States. Dig Dis Sci. 1998; 43: 

2291-5.  

20. Song Q, Zirnstein GW, Swaminathan B, Gold BD. 

Pretreatment with Urea-Hydrochloric Acid Enhances the 

Isolation of Helicobacter pylori from Contaminated Specimens. 

Journal Of Clinical Microbiology, 2001;39:1967-68.  

21. Cohen H & Laine L. Endoscopic methods for the diagnosis 

of Helicobacter pylori. Aliment Pharmacol Ther 1997;11:3-9.  
 

 

Source of Support: Nil.  
 

Conflict of Interest:  None Declared. 
 

Copyright: © the author(s) and publisher. IJMRP is an 

official publication of Ibn Sina Academy of Medieval 

Medicine & Sciences, registered in 2001 under Indian 

Trusts Act, 1882.  

This is an open access article distributed under the terms 

of the Creative Commons Attribution Non-commercial 

License, which permits unrestricted non-commercial use, 

distribution, and reproduction in any medium, provided 

the original work is properly cited. 
 

Cite this article as: Anisha Sarma, Bibhuti B Hazarika, 

Saurav Jyoti Patgiri, Lahari Saikia, Soni Begum, Md 

Ezaz Hussain. Isolation of Helicobacter Pylori from 

Gastric Biopsy Specimens and Evaluation of Common 

Contaminants Associated with H. Pylori Cultures. Int J 

Med Res Prof. 2016, 2(2); 161-64. 

http://hdl.handle.net/1721.1/39909
http://www.ncbi.nlm.nih.gov/books/NBK2444

