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Opinion

The Study of Gastric Mucosa for Possible
Bacterial Causative Agent of Crohn’s Disease
Dear Editor,
Crohn’s disease is an inflammatory bowel disease of unknown aetiology, which may involve any part of
digestive tract from mouth to anus, but most commonly involves terminal ileum. In general, the course
of the disease is chronic and most commonly characterized with periods of relapses and remissions or
chronic course without remissions in a minority of patients.1 Surgery for bowel stenosis, bowel perforation
and other complications of Crohn’s disease is required in a significant number of cases.
Despite extensive research efforts, a causative agent which could be responsible for the appearance of
Crohn’s disease has not been identified yet and, therefore, institution of aetiological therapy for this disease is
not possible. In practice, medical treatment of most patients with Crohn’s disease consists of 5-aminosalycilic
acid derivates, corticosteroids and other immunosuppressive drugs.
There are several theories regarding aetiology of Crohn’s disease, including ones that Crohn’s disease
is caused by a transmissible infective agent or that it could be a result of genetically-determined inadequate
immune response to luminal bacteria.2 The facts, that antibiotic therapy,3 like dual antibiotic therapy with
metronidazole and ciprofloxacine,4 triple macrolide-based antibiotic therapy,5 and diversion of the fecal
stream from inflamed bowel loops,6 have favorable effects in patients with Crohn’s disease, support the
theory of bacterial origin. There are genetic influences in the development of disease, and overall risk for the
appearance of Crohn’s disease is increased in close relatives of patients with Crohn’s disease.7 People with
NOD2/CARD15 gene mutations have an increased risk for the appearance of Crohn’s disease.8 The NOD2/
CARD 15 gene is an intracellular element responsible for indirect recognition of bacterial peptidoglycan.9
Risk of appearance of Crohn’s disease is also increased in people who have T300A mutation at ATG16L1
gene, which is responsible for autophagy.10 As a matter of fact, silorimus (rapamycin), a drug that is used
experimentally to induce autophagy may improve Crohn’s disease.11 Certain variants of IL23R gene have
also been associated with susceptibility to Crohn’s disease or protection against this disease,12 as confirmed
by Cohran-Mantel-Haenszel Chi-square test. Therefore, if Crohn’s disease is caused by some bacteria, it is
possible that mutations of genes responsible for bacterial recognition, autophagy or inflammatory response
against infection increase susceptibility to infection with such bacteria and appearance of Crohn’s disease.
Multiple attempts have been made to isolate infectious agent, which might be responsible for appearance
of Crohn’s disease. According to cold chain hypothesis, psychrotrophic bacteria which are capable to grow at
low temperatures inside refrigerators, might contribute to Crohn’s disease.2 Indeed, analysis by multivariate
logistic model of data collected in one study pointed that, among other household factors, there was a positive
relationship between exposure to domestic refrigeration and rising incidence of Crohn’s disease.13 Yersinia
enterocolitica,14 and Mycobacterium paratuberculosis,15 have been most commonly studied as possible
causative agents of Crohn’s disease. However, the results of such studies are not conclusive, and theory of
infectious aetiology of Crohn’s disease has never been proved.
A major problem in identification of possible infectious causative factor of Crohn’s disease comes from
the fact that studies performed so far, including those which utilized bacterial 16S rRNA detection, were
generally focused on terminal ileum and colon,16 which represent sites most commonly affected with Crohn’s
disease, and ileum-related lymphatic follicles and nodes.14,17 Since terminal ileum both in healthy people and
in Crohn’s disease patients is an area of high bacterial density and contains enormous number of different
bacterial strains, it is hard to distinguish whether any isolated bacteria represents a pathogen, a saprophyte,
or it is the case of superinfection.
We propose a different approach for isolation of bacteria, which may cause Crohn’s disease. The approach
include identification of such bacteria in inflamed gastric mucosa in patients who suffer from Crohn’s gastritis.
Crohn’s gastritis is an uncommon form of Crohn’s disease. Although it is estimated that symptomatic involvement
of upper gastrointestinal tract is present in less than 4% of patients, who suffer from Crohn’s disease,18 histological
changes of gastric mucosa, including those consistent with gastric Crohn’s disease may be present in more
than 40% of patients with the disease.19,20 Contrary to terminal ileum, human stomach is a place where very
limited number of bacteria may survive, so that finding of a bacteria other than Helicobacter pylori in gastric
mucosa of patients with gastric Crohn’s disease may point that such bacteria is a pathogen.
The detection of 16S bacterial rRNA by PCR represents a convenient method for identification
of bacteria. This gene is present in bacteria and has remained conserved during evolution. The
method has proved its usefulness in the discovery of another intestinal pathogen, Trophyrema
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Whipplei in 1992,21 as well as identification of new Helicobacter species.22 Therefore, with utilization of this
method may identify bacteria responsible for appearance of Crohn’s disease, providing that they are still
present in gastric mucosa at the time of the study.
We believe that it would be best to take gastric biopsies from two groups of people, who did not receive
any prior therapy with proton pump inhibitors, since such therapy may result in decreased gastric acid
secretion and gastric bacterial colonization which might adversely affect the results of the study. One group
would consist of patients who have clinical signs of gastric involvement with Crohn’s disease with appropriate
symptoms such as upper abdominal pain, vomiting and nausea and consistent endoscopic findings and who
are not infected with H. pylori. The other group would include Crohn’s disease patients who have no clinical
symptoms attributable to gastric Crohn’s disease and no H. pylori infection, but have signs consistent with
gastric Crohn’s disease like focally enhanced gastritis at gastric biopsy. Biopsies, stored in paraphin blocks,
would be deparaffinized, and DNA would be extracted and examined with universal primers for 16S bacterial
rRNA. The polymerase chain reaction would be carried out according to standard protocols.
If the presence of consensus bacterial 16S rRNA is detected with this method, philogenicity of bacteria would
be studied further with species specific primers. Helicobacter pylori is a common gastric bacteria, which may
also be detected with the above mentioned 16S rRNA method, and H. pylori gastritis may mask gastritis due
to Crohn’s disease.23 Therefore, if the presence of bacteria is detected with this method, search with H. pylori
specific primers will be performed first to rule out Helicobacter pylori infection. If there is no H. pylori infection,
biopsies would be further studied and search for bacteria would be performed with primers specific for each
bacterial species which might play a role in the development of Crohn’s disease like Yersinia, Mycobacterium
tuberculosis, or TM7 bacteria.24 Bioinformatics could also be used to study this.
If one sort of bacterium other than H. pylori is detected in gastric mucosa of patients in studied groups,
obtained results should be statistically compared with Chi square test. In case that this test can not be applied,
Fischer’s test would be used. However, if two or more groups of bacteria are present in gastric mucosa of
studied patients, multivariate logistic model should be used for analyses.
If specific sort of bacterium is identified in the studied patients, a further study would include determination
of this bacterium in biopsies taken from affected intestinal areas in previously studied patients with intestinal
involvement. If this sort of bacteria is identified in affected intestinal areas of studied patients, the last stage of
the study would be performed in significant number of patients with Crohn’s disease. It would consist of the
determination of this bacterium in affected intestinal areas in Crohn’s disease patients and corresponding sites
in healthy persons. Obtained results would be statistically compared to demonstrate whether the infection
with this bacteria is related to Crohn’s disease.
Conclusion
We proposed search for possible causative bacteria of Crohn’s disease with advanced molecular techniques at the site, which is not commonly involved in this disease. Symptomatic gastric involvement with
Crohn’s disease occurs in less than 4% of patients. Any medical center willing to test such hypothesis
in the proposed way should have at least 750 patients with Crohn’s disease in order to find 30 patients
with symptomatic gastric Crohn’s disease.
As gastric Crohn’s disease is an uncommon form of the disease, we guess that rarity of this form of presentation is the reason why so many researchers have overlooked gastric mucosa as the organ where the
search for aethyology of Crohn’s disease should be performed. However, our hypothesis might be tested if
several large centers who deal with Crohn’s disease perform a multicenter study.
Conflict of interest: none declared
Please cite this article as: Kazic S, Kazic M, Popovic J. The Study of Gastric Mucosa for Possible Bacterial Causative Agent of
Crohn’s Disease. Iran J Med Sci. 2012;37(3):211-214.
Slobodan Kazic1, Milena Kazic2, Jelena Popovic3
1
Center for Gastroenterology and Hepatology, Zvezdara Hospital, Belgrade, Serbia.
2
Clinic of Endocrinology, Clinical Center of Serbia, Belgrade, Serbia.
3
Clinic of Psychiatry, Clinical Center of Serbia, Belgrade, Serbia.
Correspondence:
Slobodan Kazic MD,
Center for Gastroenterology and Hepatology,
Zvezdara Hospital,
Dimitrija Tucovica 161,
Post Code: 11000,
212

Iran J Med Sci September 2012; Vol 37 No 3

Gastric mucosa and aetiology of Crohn’s disease
Belgrade, Serbia.
Tel: +91 381 63331308
Fax: +91 381 113220457
Email: kazic@afrodita.rcub.bg.ac.rs
Received: 1 January 2012
Revised: 10 March 2012
Accepted: 22 April 2012

References
1
2
3
4
5
6
7
8
9
10
11
12
13
14

15
16
17

Loftus EV Jr, Schoenfeld P, Sandborn WJ. The epidemiology and natural history of Crohn’s disease
in population-based patient cohorts from North America: a systematic review. Aliment Pharmacol
Ther. 2002;16:51-60. doi: 10.1046/j.1365-2036.2002.01140.x. PubMed PMID: 11856078.
Hugot JP, Alberti C, Berrebi D, Bingen E, Cézard JP. Crohn’s disease: the cold chain hypothesis.
Lancet. 2003;362:2012-5. doi: 10.1016/S0140-6736(03)15024-6. PubMed PMID: 14683664.
Rahimi R, Nikfar S, Rezaie A, Abdollahi M. A meta-analysis of broad-spectrum antibiotic therapy in
patients with active Crohn’s disease. ClinTher. 2006;28:1983-8. doi: 10.1016/j.clinthera.2006.12.012.
PubMed PMID: 17296455.
Prantera C, Zannoni F, Scribano ML, Berto E, Andreoli A, Kohn A, et al. An antibiotic regimen for
the treatment of active Crohn’s disease: a randomized, controlled clinical trial of metronidazole plus
ciprofloxacin. Am J Gastroenterol. 1996;91:328-32. PubMed PMID: 8607501.
Borody TJ, Leis S, Warren EF, Surace R. Treatment of severe Crohn’s disease using antimycobacterial triple therapy--approaching a cure?. Dig Liver Dis. 2002;34:29-38. doi: 10.1016/S15908658(02)80056-1. PubMed PMID: 11926571.
Janowitz HD, Croen EC, Sachar DB. The role of the fecal stream in Crohn’s disease: an historical
and analytic review. Inflamm Bowel Dis. 1998;4:29-39. doi:10.1002/ibd.3780040107. PubMed PMID:
9552226.
Bennett RA, Rubin PH, Present DH. Frequency of inflammatory bowel disease in offspring of couples
both presenting with inflammatory bowel disease. Gastroenterology. 1991;100:1638-43. PubMed
PMID: 2019369.
Naser SA, Arce M, Khaja A, Fernandez M, Naser N, Elwasila S, et al. Role of ATG16L, NOD2 and
IL23R in Crohn’s disease pathogenesis. World J Gastroenterol. 2012;18:412-24. PubMed PMID:
22346247; PubMed Central PMCID: PMC3270503.
Girardin SE, Philpott DJ. Mini-review: the role of peptidoglycan recognition in innate immunity. Eur J
Immunol. 2004;34:1777-82. doi: 10.1002/eji.200425095. PubMed PMID: 15214025.
Friswell M, Campbell B, Rhodes J. The role of bacteria in the pathogenesis of inflammatory bowel
disease. Gut Liver. 2010;4:295-306. doi: 10.5009/gnl.2010.4.3.295. PubMed PMID: 20981205;
PubMed Central PMCID: PMC2956340.
Massey DC, Bredin F, Parkes M. Use of sirolimus (rapamycin) to treat refractory Crohn’s disease.
Gut. 2008;57:1294-6. doi: 10.1136/gut.2008.157297. PubMed PMID: 18719139.
Duerr RH, Taylor KD, Brant SR, Rioux JD, Silverberg MS, Daly MJ, et al. A genome-wide association study identifies IL23R as an inflammatory bowel disease gene. Science. 2006;314:1461-3. doi:
10.1126/science.1135245. PubMed PMID: 17068223.
Malekzadeh F, Alberti C, Nouraei M, Vahedi H, Zaccaria I, Meinzer U, et al. Crohn’s disease and early
exposure to domestic refrigeration. PLoS One. 2009;4:e4288. doi: 10.1371/journal.pone.0004288.
PubMed PMID: 19177167; PubMed Central PMCID: PMC2629547.
Lamps LW, Madhusudhan KT, Havens JM, Greenson JK, Bronner MP, Chiles MC, et al. Pathogenic
Yersinia DNA is detected in bowel and mesenteric lymph nodes from patients with Crohn’s disease. Am J Surg Pathol. 2003;27:220-7. doi: 10.1097/00000478-200302000-00011. PubMed PMID:
12548169.
Davis WC, Madsen-Bouterse SA. Crohn’s disease and Mycobacterium avium subsp. paratuberculosis: the need for a study is long overdue. Vet Immunol Immunopathol. 2012;145:1-6. doi: 10.1016/j.
vetimm.2011.12.005. PubMed PMID: 22209202; PubMed Central PMCID: PMC3273645.
Gupta A, Kang S, Wagner J, Mcsweeney C, Morrison M, Kirkwood C, et al. P461 Analysis of the
mucosal microbiota from inflammatory bowel disease biopsy tissues using a custom 16s rRNA based
phylogenetic microarray. J Crohn’s Colitis. 2012;6:S192-3. doi: 10.1016/S1873-9946(12)60480-2.
Chiba M, Kono M, Hoshina S, Komatsu M, Kitagawa Y, Iizuka M, et al. Presence of bacterial 16S ribosomal RNA gene segments in human intestinal lymph follicles. Scand J Gastroenterol. 2000;35:82431. PubMed PMID: 10994621.

Iran J Med Sci September 2012; Vol 37 No 3

213

S. Kazic, M. Kazic, J. Popovic

18 Mottet C, Juillerat P, Pittet V, Gonvers JJ, Michetti P, Vader JP, et al. Upper gastrointestinal Crohn’s
disease. Digestion. 2007;76:136-40. doi: 10.1159/000111028. PubMed PMID: 18239405.
19 Oberhuber G, Hirsch M, Stolte M. High incidence of upper gastrointestinal tract involvement in
Crohn’s disease. Virchows Arch. 1998;432:49-52. doi: 10.1007/s004280050133. PubMed PMID:
9463587.
20 Pytrus T, Mowszet K, Krzesiek E, Rzeszutko M, Iwańczak B. [Diagnostic role of upper gastrointestinal
endoscopy in pediatric inflammatory bowel diseases]. Pol Merkur Lekarski. 2008;25:460-4. PubMed
PMID: 19205374.
21 Relman DA, Schmidt TM, MacDermott RP, Falkow S. Identification of the uncultured bacillus of Whipple’s disease. N Engl J Med. 1992;327:293-301. doi: 10.1056/NEJM199207303270501. PubMed
PMID: 1377787.
22 Shen Z, Xu S, Dewhirst FE, Paster BJ, Pena JA, Modlin IM, et al. A novel enterohepatic Helicobacter
species ‘Helicobacter mastomyrinus’ isolated from the liver and intestine of rodents. Helicobacter.
2005;10:59-70. doi: 10.1111/j.1523-5378.2005.00292.x. PubMed PMID: 15691316.
23 Herz R, Schaube J, Meining A, Stolte M. Gastritis associated with Crohn disease can be masked
by Helicobacter pylori gastritis. Scand J Gastroenterol. 1999;34:471-3. PubMed PMID: 10423061.
24 Kuehbacher T, Rehman A, Lepage P, Hellmig S, Fölsch UR, Schreiber S, et al. Intestinal TM7 bacterial phylogenies in active inflammatory bowel disease. J Med Microbiol. 2008;57:1569-76. doi:
10.1099/jmm.0.47719-0. PubMed PMID: 19018031.

214

Iran J Med Sci September 2012; Vol 37 No 3

