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Abstract—Helicobacter pylori (H. pylori) is a spiral-shaped, Gram-
negative bacterium that infects the human gastrointestinal tract and
is considered a chronic infectious agent. A major risk posed by this
bacterium is its ability to adapt to the host environment.
Furthermore, it contributes to clinical disorders such as chronic
gastritis, peptic ulcers, and gastric cancer. This study aims to
elucidate the biological evolution of this bacterium, the mechanisms
by which it alters the host environment, its interaction with the gut
microbiota, and its pathogenic progression in humans. Some studies
have revealed the ability of this bacterium to infect parts of the body
outside the gastrointestinal tract, causing iron-deficiency anemia. It
is also believed to be associated with other diseases related to the
cardiovascular system, liver, and pancreas, as well as other
neurological conditions. Studies have shown that children infected
with H. pylori have intestinal patterns that differ from those of
uninfected children, and it is believed that H. pylori infection may be
eradicated with treatment using natural substances such as honey or
aloe vera juice, and possibly even kill the bacteria.
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1. INTRODUCTION

Helicobacter pylori, a spiral-shaped, gram-negative bacterium,
colonizes the gastric mucosa. It is believed that more than half
the world's population is infected, often without showing
symptoms. Its continued presence in the human stomach is
attributed to its evolutionary adaptation and its ability to alter
physiological and immune processes in the stomach. Research
shows that the human stomach is not a sterile environment,
and that the presence or absence of H. pylori infection affects
microbial diversity (1). The study of H. pylori is crucial
because of its association with gastrointestinal diseases such
as gastritis, peptic ulcers, and gastric cancer. This infection
plays a significantrole in the global burden of cancer, with H.
pylori being a major contributor to the global prevalence of
gastric cancer (2).

II. LITERATURE REVIEW

1-1: Origins in History and Evolution

The interaction between humans and Helicobacter pylori
(H. pylori) is the product of a long-term co-evolutionary
process, not mere chance. Researchers have found that H.
pylori has migratory patterns and has adapted to regional host
changes as it has evolved alongside humans originating in
Africa (3). Genetic research has also revealed regional
clustering among H. pylori strains, suggesting that human

ethnic and population migrations have a significant impact on
the bacteria's evolution (4). Achtemann et al. and Morellioz et
al. have demonstrated the dynamic nature of the bacteria
during chronic infection by confirming evidence of substantial
genetic recombination across geographically diverse H. pylori
strains (4, 5). Kodaman et al. have shown that host origin
influences the likelihood and severity of H. pylori-associated
gastric diseases (6)

1-2: Colonization and Transmission

Although transmission of infection between family
members is still widespread, the Helicobacter pylori bacterium
spreads mostly horizontally (7). Colonization of H. pylori
begins in early childhood and may continue for life if not
eliminated. According to measuring the density of bacteria in
vivo, the severity of the disease and mucosal inflammation are
linked to the bacterial load (8). The diversity of strains
contributes to the widespread spread of infection by
identifying rapidly changing genes that facilitate adaptation in
different locations (9).

H. pylori's

1-3; Impact on the Gastric Microbiome

Natural stomach microbes affect the functioning of the
digestive and immune systems, as H. pylori changes the
microbial environment. Researcher Das and his colleagues
showed that the bacteria modify network connections and
microbial diversity within the microbial communities in the
stomach. Other researchers discovered that infection affects
natural and other microbes by influencing the physiological
responses of the intestine (9,10,11).

1-4: The Effect of Helicobacter pylori on the Epithelial Cell
Barrier

The primary function of epithelial cells is to form a barrier
between the interstitial space and the intestinal lumen. Apical
junctions play a crucial role in maintaining epithelial cell
functions, preserving their proliferation, motility, and
intercellular adhesion, as well as maintaining the apical-basal-
lateral polarity of the cell. The sealing of epithelial cells is
achieved through four junctions, the most important and
common of which are the zonula ocludens (ZO-1) protein,
adhesion molecules (JAM-1), and other proteins. These
junctions are targeted by many pathogenic bacteria capable of
disrupting the intercellular connections. The other junctions
are called adhesive junctions, vacuole junctions, and the fourth
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and final junction is the desmosome junction. See the figure below (12).
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Dysregulation of epithelial junction by Helicobacter pylori. Intercellular junctions include tight junctions, adherens junctions, and gap. Tight junction consists

of important Integral membrane proteins, such as occludin, claudins, and junctional adhesion molecules (JAMs), while adheren junction consists of Catenins

and Cadherins. Helicobacter pylori (H. pylori) interact with cell-cell junctions and disrupt the polarity of polarized epithelial cells. Translocated CagA binds to

PAR1b and inhibits its activity and blocks its phosphorylation by atypical protein kinase C, eventually causing junctional and polarity defects. CagA interacts

with E-cadherin leads to the release of E-cadherin from the E-cadherin/p-catenin adherent complex, results in buildup of B-catenin at the cytoplasm and

nuclear translocation of §-catenin and p120, and activation of f-catenin-mediated signaling that induces transformation of gastric epithelial cells. CagPAI: Cag

pathogenicity island.

1-5: Pathogenicity and Disease Mechanisms

PAI is a genetic island, which is one of the most important
pathogenic characteristics of Helicobacter pylori and is closely
linked to high virulence and the risk of gastrointestinal
diseases. Researchers have found that most isolates taken from
infected people have a defectin cag-PAl, and this defect leads
to diversity in bacterial strains and thus a diversity of disease
mechanisms, the most important of which are manipulation of
stomach acid, damage to epithelial cells, chronic inflammation
of the stomach, and then the development of ulcers (13).
Focus Hatakeyama focused on the molecular processes that
lead to gastric cancer and discovered a genetic mechanism
linked to H. pylori. In addition, infections are associated with
adverse immune responses and inflammatory modulation,
which may lead to damage to the gastrointestinal tract.
Helicobacter pylori infection is a significant risk factor for
peptic ulcer disease (14).

1-6: Gastrointestinal Diseases Associated with H. pylori

Gastrointestinal diseases associated with Helicobacter
pylori. Thereis a clearrelationship between disease severity
and bacterial density. Gastritis and gastric ulcers occur in
cases of persistentinfection and damage to the gastric mucosa
(14, 15). Helicobacter pylori is a leading cause of gastric
cancer worldwide (16). Virulence factors of Helicobacter
pylori are linked to the toxin gene (CagA), which affects the
balance of gut microbiota (17), while cytotoxin A (VacA)
promotes the death of gastric epithelial cells after damage
(18).
1-7:Host-Microbe Dynamics and Coevolution

Numerous studies indicate that the genetic compatibility of
the bacteria and the host influences the severity of the sickness
and the results of digestion. Human-H. pylori coevolution
decreases disease severity in genetically matched groups but

increases illness in mismatched populations, as demonstrated
by Kodaman et al. This coevolutionary hypothesis explains
why certain populations experience severe illness(19).

1-8: Clinical Consequences for Digestive Health

Clinical gastroenterology requires an understanding of H.
pylori. Risk factors and treatment approaches are determined
by the presence or lack of certain virulence genes, strain
lineage, and microbial interactions. Important clinical insights
consist of: Not every infection results in illness. Genetic
variation influences the course of infection The makeup of the
microbiome affects the effectiveness of treatment. Research
examining the genomes of isolates from Peru and Colombia
(Devi et al. and Gutiérrez-Escobar ef al.) shows geographical
heterogeneity that might affect the effectiveness of therapy
(20).

The gastric epithelium, composed of a single layer of cells
covered with mucus, forms gastric glands or foci, which may
be basal, cardiac, or pyloric (see figure below). The cardiac
glands are lined with mucus-secreting cells and are located
near the esophagus. The basal glands are located in the fundus
and body of the stomach and consist of three parts: (1)
principal cells that produce pepsinogen, (2) parietal cells that
secrete hydrochloric acid and intrinsic factor, and (3)
enterochromaffin-like cells responsible for histamine
secretion. The pyloric glands are located in the antrum of the
stomach and contain two types of cells: G cells, responsible
for gastrin production, and D cells, responsible for
somatostatin production. Helicobacter pylori primarily
colonizes the antrum, which lacks parietal cells. Protecting
underlying tissues from pathogenic organisms that may enter
the gastric lumen is an additional function of the gastric
epithelial cells, in addition to their primary function of
digestion (21)
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III. NATURAL TREATMENT

Studies have shown that natural remedies can eliminate
Helicobacter pylori and alleviate gastritis. Bifid bacteria have
positive effects on the digestive system due to their ion-
producing properties. A study on mice demonstrated that
green tea reduces the number of Helicobacter pylori bacteria
in infected mice. The gel in aloe vera inhibits the growth of
Helicobacter pylori strains and may even kill them. The
antioxidants in honey also have antibacterial properties against
Helicobacter pylori(22) The figure below illustrates the
elimination of Helicobacter pylori using natural remedies in
addition to probiotics(23)

IV. CONCLUSION

The ongoing evolution of Helicobacter pylori (H. pylori) is
a cause for concern, as this bacterium plays a significant role
as a highly evolved microbial partner, possessing a broad
capacity to modify organ functions and the microbial
environment. H. pylori causes significant gastrointestinal

disturbances, ranging from simple gastritis to cancer, affecting
mucosal integrity and immune responses. Understanding this
H. pylori evolution requires a multidisciplinary scientific
approach that integrates clinical medicine with molecular
science, genetics, and other immunology disciplines to
develop advanced methods for treating and preventing
gastrointestinal infections. This review highlights the
biological activity of this bacterium and the beneficial natural
therapies for treating inflammation and eradicating the
bacteria. It also reveals that children infected with H. pylori
have intestinal patterns that differ from those of uninfected
children. We recommend intensive study and research into the
main mechanisms by which Helicobacter pylori alters the host
epithelium to transform it into an immunosuppressive agent
and the development of a protective vaccine to inhibit and
control the bacteria.

Declaration of Conflict of Interest
There is no conflict of interest in this business
Acknowledgments to funding agencies (optional)

1107

Salim Shamkhi Jaafar, “The Effect of Helicobacter pylori on the Human Digestive System,” International Journal of Multidisciplinary
Research and Publications (IJMRAP), Volume 9, Issue 1, pp. 1105-1108, June 2026.



No financial sponsor

1.

2].
B31.

[4].

[5].

[6].

[71.

(8].

[9].

[101].

[11].

REFERENCE

Andersson, A. F., Lindberg, M., Jakobsson, H., Biackhed, F., Nyrén, P.,
& Engstrand, L. (2008).“Comparative Analysis of Human Gut
Microbiota by Barcoded Pyrosequencing.”

Plummer, M., de Martel, C., Vignat, J., et al. (2012) .“Global Burden of
Cancers Attributable to Infections in.”

Linz, B., Balloux, F., Moodley, Y., et al. (2007). “An African Origin for
the Intimate Association Between Humans and Helicobacter pylori.”
Nature 445 915-918.

Achtman, M., Azuma, T., Berg, D. E., ef al. (1999). “Recombination and
Clonal Groupings Within Helicobacter pylori From Different
Geographical Regions.” Molecular Microbiology.

Morelli, G., Didelot, X., Kusecek, B., et al. (2010). “Microevolution of
Helicobacter pylori During Prolonged Infection of Single Hosts and
Within Families.” PLoS Genetics 6 e1001036.

Kodaman, N., Pazos, A., Schneider, B. G., ef al. (2014).“Human and
Helicobacter pylori Coevolution Shapes the Risk of Gastric Disease.”
PNAS 111 1455-1460.

Schwarz, S., Morelli, G., Kusecek, B., et al. 4 (2008). “Horizontal
Versus Familial Transmission of Helicobacter pylori.”” PLoS Pathogens
,e1000180.

Atherton, J. C., Tham, K. T., Peek, R. M., et al. “Density of
Helicobacter pylori Infection In Vivo as Assessed by Quantitative
Culture and Histology.” J Infect Dis. 174 (1996): 552-556.

Duncan, S. S., Valk, P. L., McClain, M. S., et al.(2013. “Comparative
Genomic Analysis of East Asian and Non-Asian Helicobacter pylori
Strains...” PLoS One 8 (2013): e55120.

Das, A., Pereira, V., Saxena, S., et al. (2017). “Gastric Microbiome of
Indian Patients With Helicobacter pylori Infection, and Their Interaction
Networks.” Scientific Reports

Kienesberger, S., Cox, L. M., Livanos, A., et al. (2016). “Gastric
Helicobacter pylori Infection Affects Local and Distant Microbial
Populations and Host Responses.” Cell Reports 14

[12]

[13].

[14].

[15].

[16].

[171.

[18].

[19].

[20].

R211.

[22].

[23].

1108

International Journal of Multidisciplinary Research and Publications

ISSN (Online): 2581-6187

. Alzahrani, S., Lina, T. T., Gonzalez, J., Pinchuk, I. V., Beswick, E. J., &
Reyes, V. E. (2014). Effect of Helicobacter pylori on gastric epithelial
cells. World journal of gastroenterology: WJG, 20(36), 12767.

Kauser, F., Khan, A. A., Hussain, M. A., ef al. “The cag Pathogenicity
Island of Helicobacter pylori Is Disrupted...” J Clin Microbiol. 42
(2004): 5302-5308.

Mhaskar, R. S., Ricardo, I., Azliyati, A., et al. “Assessment of Risk
Factors of Helicobacter pylori Infection and Peptic Ulcer Disease.” J
Glob Infect Dis. 5 (2013): 60-67.

Atherton, J. C., Tham, K. T., Peek, R. M., et al. (1996). “Density of
Helicobacter pylori Infection In Vivo as Assessed by Quantitative
Culture and Histology.” J Infect Dis.

Plummer, M., de Martel, C., Vignat, J., et al. “Global Burden of Cancers
Attributable to Infections in 2012.” Lancet Global Health 4 (2016):
€609—-e616.

Jones TA, Hemandez DZ, Wong ZC, Wandler AM, Guillemin K.
(2017)The bacterial virulence factor CagA induces microbial dysbiosis
that contributes to excessive epithelial cell proliferation in the
Drosophila gut.

Isomoto H, Moss J, Hirayama T. (2010) Pleiotropic actions of
Helicobacter pylori vacuolating cytotoxin, VacA. Tohoku J Exp
Kodaman, N., Pazos, A., Schneider, B. G., et al. (2014).“Human and
Helicobacter pylori Coevolution Shapes the Risk of Gastric Disease.” .
Lopetuso, L. R., Scaldaferri, F., Franceschi, F., & Gasbarrini, A. (2014).
The gastrointestinal microbiome—functional interference between
stomach and intestine. Best practice & research Clinical
gastroenterology, 28(6), 995-1002.

Alzahrani S, Lina TT, Gonzalez J, Pinchuk IV, Beswick EJ, Reyes VE.
(2014) Effect of Helicobacter pylori on gastric epithelial cells. World J
Gastroenterol.

Yucel O (2014). Prevention of Helicobacter pyloriinfection in
childhood.

Hassan, M. N., Arif, A., Shahzad, M. S., Ibrahim, M., Rahman, H. A,
Razaq, M. A, & Ahmed, R. (2020). 88. Global prevalence of
Helicobacter pylori and its effect on human health.

Salim Shamkhi Jaafar, “The Effect of Helicobacter pylori on the Human Digestive System,” International Journal of Multidisciplinary
Research and Publications (IJMRAP), Volume 9, Issue 1, pp. 1105-1108, June 2026.



