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ABSTRACT

This scientific article analyzes the role of microorganisms in the pathogenesis of gastritis,
gastric and duodenal ulcer disease, and colitis based on reliable contemporary scientific literature.
Particular emphasis is placed on the role of Helicobacter pylori infection in the development of
chronic gastritis and peptic ulcer disease. The relationship between intestinal microbiota imbalance
and inflammatory processes in the colonic mucosa is also examined. The contribution of Escherichia
coli, Clostridioides difficile, and other opportunistic microorganisms to the development of colitis is
discussed. The findings demonstrate that microbial factors play a crucial etiological and pathogenetic
role in gastrointestinal diseases and should be carefully considered in modern diagnostic, preventive,
and therapeutic strategies.
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INTRODUCTION

Diseases of the gastrointestinal system are among the most common pathologies in modern
clinical medicine. Gastritis, gastric and duodenal ulcers, as well as colitis, represent significant
medical and social problems not only because of their high prevalence, but also due to complications,
reduced work capacity, and negative impact on quality of life. In recent decades, the leading role of
microbiological factors in the etiology and pathogenesis of these diseases has been scientifically
established. In the development of gastritis and peptic ulcer disease, Helicobacter pylori infection has
been recognized as a decisive etiological factor. This microorganism adheres to the gastric mucosa
and, with the help of the urease enzyme, adapts to the acidic environment, damages the mucosal layer,
and triggers a chronic inflammatory process. As a result, the protective mechanisms of the mucosa
are impaired, epithelial regeneration is weakened, and conditions for ulcer formation are created.
Scientific literature indicates that the majority of chronic gastritis cases are associated with this
bacterium. In inflammatory bowel diseases, particularly in the development of colitis, structural and
functional changes in the intestinal microbiota play an important role. A healthy intestinal microbiota
ensures the maturation of the immune system, digestion of nutrients, and stability of the mucosal
barrier. In dysbiosis, opportunistic microorganisms become activated. In particular, Clostridioides
difficile is one of the main causes of antibiotic-associated colitis, producing toxins that damage
intestinal epithelial cells. Certain pathogenic strains of Escherichia coli intensify the inflammatory
process through invasive and enterotoxigenic mechanisms. In modern gastroenterology,
microorganisms are considered not only as etiological agents but also as pathogenetic factors
determining disease severity, chronicity, and recurrence frequency. Impaired immune response,
cytokine imbalance, and decreased epithelial barrier function develop through complex interactions
with the microbiota. Therefore, the improvement of microbiological diagnostic methods,
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development of eradication therapy protocols, and the use of probiotics and microbiota-modulating
therapies occupy an important place in clinical practice. The relevance of this topic lies in the
widespread occurrence and chronic course of gastrointestinal diseases, which impose a significant
burden on healthcare systems. Uncontrolled use of antibiotics, changes in dietary habits, stress
factors, and environmental influences negatively affect the microbiota composition and increase the
risk of disease development. For this reason, in-depth study of the role of microorganisms in the
etiopathogenesis of gastritis, peptic ulcer disease, and colitis, as well as the development of early
diagnostic and targeted treatment strategies, is one of the priority directions of modern medicine. The
aim of this scientific article is to systematically highlight the etiological and pathogenetic role of
microorganisms in the development of gastritis, gastric and duodenal ulcers, and colitis based on
reliable scientific sources, and to substantiate their clinical significance.
MATERIALS AND METHODS

This scientific article is based on a systematic analysis of the literature and is aimed at studying
the etiological and pathogenetic significance of microorganisms in the development of gastritis,
gastric and duodenal ulcers, and colitis. Fundamental and clinical sources in the fields of
gastroenterology, microbiology, pathophysiology, and clinical medicine were analyzed. Particular
attention was paid to scientific data highlighting the role of Helicobacter pylori infection in the gastric
mucosa, intestinal microbiota imbalance, and the involvement of Clostridioides difficile and
pathogenic strains of Escherichia coli in the development of colitis.

The work was carried out using a retrospective analytical and systematic review approach.
The following criteria were applied in selecting scientific sources:

Classical textbooks and monographs on gastroenterology and microbiology

Clinical guidelines and international recommendations

Experimental and clinical studies describing etiology and pathogenesis

Reliable scientific articles published in recent years

A comparative analysis of historical and contemporary sources was also conducted to examine
the evolution of scientific views on microbiological factors in disease development.

Methods of Analysis

The data were analyzed using the following scientific methods:

Descriptive analysis — characterization of biological properties, virulence factors, and
pathogenetic mechanisms of microorganisms

Pathogenetic analysis — evaluation of mucosal damage, release of inflammatory mediators,
disruption of the epithelial barrier, and changes in immune response

Comparative analysis — comparison of disease-causing mechanisms among different
microorganisms

Systemic approach — comprehensive assessment of interactions between the microbiota and
the host organism, considering the gastrointestinal tract as a unified biological system

Diagnostic and Laboratory Basis (According to Literature Data)

Diagnostic approaches reported in the literature were also analyzed, including:

Endoscopic examination and histological evaluation of biopsy specimens

Urease testing and serological methods for detection of Helicobacter pylori

Identification of toxins in stool samples to confirm Clostridioides difficile infection

Microbiological culture and molecular biological methods for detecting pathogenic strains of
Escherichia coli

Methodological Framework
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The study was conducted in accordance with the principles of evidence-based medicine. Only
clinically and experimentally proven data were included. The information was systematically
summarized in logical sequence to highlight the relationships among etiological factors, pathogenetic
mechanisms, and clinical significance.

Thus, the applied methodology made it possible to scientifically assess the role of
microorganisms in the development of gastritis, peptic ulcer disease, and colitis, as well as to
determine their importance in clinical practice.

RESULTS

The results of the conducted systematic analysis demonstrated that microorganisms play a
significant etiological and pathogenetic role in the development of gastritis, gastric and duodenal
ulcers, and colitis. Based on clinical and experimental data presented in the literature, inflammatory
processes of the gastrointestinal mucosa were found to be directly associated with microbiological
factors. In chronic gastritis and peptic ulcer disease, Helicobacter pylori infection exerts a damaging
effect by adhering to epithelial cells of the mucosa, producing the urease enzyme, releasing cytotoxic
proteins, and activating inflammatory mediators. As a result, the protective properties of the mucosal
layer weaken, the epithelial barrier is disrupted, and the risk of ulcer formation increases. In the
pathogenesis of colitis, imbalance of the intestinal microbiota plays an important role. In antibiotic-
associated colitis, toxins produced by Clostridioides difficile lead to epithelial necrosis and
pseudomembrane formation. In addition, enteropathogenic strains of Escherichia coli invade the
intestinal wall and trigger a strong inflammatory response. The analysis also showed that virulence
factors produced by microorganisms (toxins, adhesins, enzymes) directly influence disease severity
and chronicity. Furthermore, immune imbalance and increased cytokine secretion deepen mucosal
damage.

Table 1. Major Microorganisms and Their Pathogenetic Effects in Gastritis and Peptic Ulcer

Disease
Microorganism Site of Main Pathogenetic Clinical Outcome
Damage Mechanism
Helicobacter pylori Gastric Urease production, release of Chronic gastritis,
mucosa cytotoxic proteins, activation gastric and duodenal
of inflammatory mediators ulcers
Escherichia coli Small and Enterotoxin production, Inflammation,
(enteropathogenic large epithelial invasion diarrhea,
strains) intestine predisposition to
colitis

Table 2. Role of Microbiota Imbalance and Toxic Factors in the Development of Colitis

Factor Mechanism of Action Morphological Clinical
Changes Manifestations
Intestinal Decrease of beneficial Mucosal inflammation | Abdominal pain,
microbiota bacteria and overgrowth of diarrhea
dysbiosis opportunistic pathogens
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Clostridioides Enterotoxic and cytotoxic Epithelial necrosis, Antibiotic-
difficile toxins effects pseudomembranes associated colitis
Impaired immune | Increased cytokine secretion Mucosal edema and Chronic
response infiltration inflammation

Overall, the findings indicate that microorganisms are not only causative agents but also key
pathogenetic factors determining disease severity and complications in gastritis, peptic ulcer disease,
and colitis. Alterations in microflora composition and activation of pathogenic strains lead to
structural and functional disorders of the gastrointestinal system.

DISCUSSION

The obtained results confirm that microorganisms are leading etiological and pathogenetic
factors in the development of gastritis, gastric and duodenal ulcers, and colitis. Comparative analysis
with scientific literature indicates that damage to the gastrointestinal mucosa is often the result of
complex interactions between microorganisms and the host immune system. The identification of
Helicobacter pylori in chronic gastritis and peptic ulcer disease represented a major breakthrough in
gastroenterology. The production of the urease enzyme enables this bacterium to survive in the acidic
environment of the stomach, while its cytotoxic proteins damage epithelial cells. However, an
important point for discussion is that the presence of infection does not always lead to clinical ulcer
formation. This depends on host genetic characteristics, the level of immune response, dietary habits,
and environmental factors. Therefore, microorganisms are necessary but not the sole factor in disease
development. In the pathogenesis of colitis, qualitative and quantitative changes in the intestinal
microbiota play a crucial role. Under the influence of antibiotics, normal microflora decreases,
allowing toxin-producing microorganisms such as Clostridioides difficile to predominate. As a result,
intestinal epithelial cells are damaged and pseudomembranous inflammation develops. This process
demonstrates the critical importance of microbiota stability for intestinal health. Enteropathogenic
strains of Escherichia coli also invade the intestinal wall and trigger a strong inflammatory response.
This leads to increased cytokine secretion, enhanced neutrophil migration, and disruption of the
epithelial barrier. The discussion reveals that virulence factors of microorganisms directly influence
clinical severity and the development of complications. According to modern scientific views, it is
insufficient to explain the pathogenesis of gastrointestinal diseases solely by infection. The host
immune response, inflammatory mediators, oxidative stress, and imbalance of the microbiota together
form a complex mechanism. Therefore, treatment strategies should not be limited to antibacterial
therapy alone but should also include approaches aimed at restoring microbiota balance and reducing
inflammation. In summary, the discussion indicates that microorganisms play a central role in the
development of gastritis, peptic ulcer disease, and colitis, although the pathogenesis of these
conditions is multifactorial. Thus, in clinical practice, identifying etiological factors, assessing
individual risk factors, and applying comprehensive treatment principles are of great importance.

CONCLUSION

The results of the systematic analysis scientifically substantiate that microorganisms are
important etiological and pathogenetic factors in the development of gastritis, gastric and duodenal
ulcers, and colitis. In chronic gastritis and peptic ulcer disease, Helicobacter pylori infection is the
primary cause of mucosal damage, playing a central role in disease formation by triggering
inflammation, disrupting the epithelial barrier, and promoting ulcer formation. In the pathogenesis of
colitis, intestinal microbiota imbalance and activation of toxin-producing microorganisms are of

112



JOURNAL OF APPLIED MEDICAL SCIENCES

A SIR Publishers ISSN(Online): 2984-6730
\ A Volume-9, Issue-01, Published |02-03-2026 |

leading importance. In particular, Clostridioides difficile is recognized as the main causative agent of
antibiotic-associated colitis, while enteropathogenic strains of Escherichia coli intensify invasive
inflammatory processes in the intestinal mucosa.

At the same time, disease development is not limited to infectious factors alone but is closely
associated with the host immune response, genetic predisposition, environmental influences, and
dietary characteristics. Therefore, gastrointestinal diseases have a multifactorial pathogenesis, with
microorganisms representing one of the key components of this complex mechanism. From a
practical perspective, improving microbiological diagnostic methods, implementing targeted
eradication therapy, expanding approaches aimed at restoring intestinal microbiota, and promoting
rational use of antibiotics are essential for effective prevention and treatment of these diseases.
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