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Abstract

The gram-negative spiral bacterium Helicobacter pylori has many flagella to colonize the stomach mucosa. Urease neutralizes
stomach acid and helps H. pylori survive. Warren and Marshall found that H. pylori causes chronic gastritis, peptic ulcer disease
(PUD), gastric cancer, and mucosa-associated lymphoid tissue lymphoma. H. pylori infects 50% of the worldwide population,
although only a portion develops gastroduodenal diseases due to bacterial virulence, host genetics, and environmental variables.
CagA and VacA, which harm epithelial cells and stimulate the immune system, are the main virulence factors. Interleukin-8 (IL-8),
a pro-inflammatory cytokine that attracts neutrophils and T cells, is released by the stomach epithelium, worsening tissue
inflammation and ulcer development. The IL-8 -251 polymorphism (rs4073) increases IL-8 production and increases the risk of
gastritis, peptic ulcer disease, and stomach malignancies. Bacterial virulence, host immune responses, and genetic variations are
key to H. pylori-related diseases. IL-8 is crucial to stomach mucosal inflammation and may be a biomarker for H. pylori disease
susceptibility and progression.
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1. Introduction

Helicobacter is a microaerophilic, gram-negative, and spiral microbe. Numerous species of Helicobacter have
been identified from the digestive systems of humans and linked to a variety of diseases [1]. Helicobacter are motile
and move because of the movement of their flagella, which resembles either a quick spiral or a languid wave
depending on the speed at which it moves [2]. The vast majority of bacterial species have flagella that are bundled
together and either polar or bipolar in distribution [3]. Helicobacter have been identified in humans, animals, and
birds. In the Helicobacter genus, scientists have discovered at least 36 distinct species yet. Helicobacter genotypes
have been discovered in over 142 diverse vertebrate species.

While the microorganism known as H. pylori is an infectious agent and the most pathogenic to human health.
Certain NPHS were associated with abnormalities in human body function; for example, Helicobacter heilmannii,
Helicobacter winghamensis, Helicobacter pullorum, and Helicobacter canis were the root cause of illnesses that
affected the stomach and intestines [4—6]. There is substantial evidence that additional Helicobacter species may
exist in the biliary system, intestines, and stomach. The now-recognized genus "H. heilmannii," which includes
numerous species such as "H. bizzozeronii" and "H. salmonis," is occasionally found in the stomach and exhibits the
same problem-causing by H. pylori . Human infection is also possible with H. cinaedi, H. pullorum, H. canis, H.
canadensis, H. fennelliae, H. rappini, H. bilis, H. hepaticus, and H. suis. The majority of the previously specified
species likely originated from pets and livestock [7].
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2. General Characteristic of Helicobacter Pylori

H. pylori organisms, when cultivated on solid media, take on a rod-like morphology despite their gram-negative
status and small dimensions (0.3—1.0 mm in width and 1.5-10.0 mm in length).

In addition, H. pylori may transition into a VBNC (viable but non-culturable) form during extended in vitro
culture and exposure to unfavorable environmental circumstances such as a lack of nutrients, desiccation, an absence
of oxygen protection, and the presence of antimicrobials. H. pylori will undergo a shape change, from rod to coccoid,
as a result of this. In the presence of this morphological change, H. pylori cannot thrive using conventional culture
techniques on agar plates; this is because the morphology of the microbes has changed [8].

Bacteria in the VBNC state keep working metabolically, may still cause disease, and can resume active regrowth
if the right conditions arise [9]. It has not been determined whether H. pylori can revert to active regrowth conditions
after being eliminated, but the fact that H. pylori can hold on under stressful conditions is of critical importance to
public health [10].

H. pylori, which is considered a motile bacterium and owns four to six flagella encased within a unipolar sheath,
may have a behavior allowing it to survive within gastric fluids. H. pylori is a fastidious organism with specific
development requirements, such as a specialized environment, media with rich nutrients, high humidity, and an
incubation period of five to seven days. H. pylori is a capnophilic bacterium, which means it needs an environment
with a high carbon dioxide concentration (between 5 and 10 per cent) [11].

H. pylori needs a culture substrate in complex form for its growth, which may be solid or liquid. In addition, it
requires a supplement, which may consist of whole sheep or equine blood, hemoglobin, serum, coal, yeast, or yolk
emulsion [12]. All of these substrates are involved in its nutrition; these vitamins not only nourish the microbe but
also purify its environment [13,14].

In addition, when attempting isolation from samples that already contain basic microbial flora, the media must be
made selective by the addition of multiple antibiotics [15]. The agitation of liquid media, which permits gas dispersion
and the incubation of the liquid in a carbon dioxide-rich environment, promotes growth in the liquid medium [16].

H. pylori can flourish at temperatures between 30 and 37 degrees Celsius, with optimal growth occurring at 37
degrees Celsius; however, it cannot grow at 25 degrees Celsius. Unpredictable development is observed at a
temperature of 42 degrees Celsius [13,14]. At temperatures as low as 4 degrees Celsius, H. pylori can survive
significantly longer than at ambient temperature [17]. It thrives at pH levels ranging from 4.5 to 7.3, with optimal
growth occurring at pH 5 [18]. H. pylori develop normally in the presence of a specific percentage of NaCl, like 0.5%
and 1%; if it reaches 2% NaCl, this will put a limitation on the bacterium's development. For growth to occur, the
water activity value must be between 0.96 and 0.98 [19]. Based on these findings, it appears that this specific
bacterium cannot thrive on a wide range of dietary types [20]. H. pylori is positive for both catalase and oxidase, and
it is also characterized by a high level of urease activity, while the inability of H. pylori to reduce hippurate or nitrate
is one of the characteristics that distinguish it from other Campylobacter species.

2.1 Virulence Factors

Several virulence factors are linked to the intensity of diseases caused by H. pylori; however, the genotype of the
H. pylori strain that causes the disease plays an essential role [21]. The virulence factors generated by H. pylori are
accountable for the explosion of inflammatory responses; they control and regulate them, resulting in the development
of inflammation [22].

H. pylori can colonize and persist within the mucosa of the stomach due to its virulence factors. This causes
further immune evasion and, ultimately, the induction of precancerous changes [23]. H. pylori possess many virulence
factors, including urease, flagellum, cytotoxin-associated gene A, vacuolating cytotoxin A, catalase, and others. The
number of virulence factors that H. pylori possesses is what makes it highly virulent [24-26]. Cytotoxin-associated
gene A and vacuolating cytotoxin A are considered the most critical for H. pylori to develop gastric diseases, while
urease is very intrinsic for H. pylori to survive within the stomach.

2.1.1 Vacuolating cytotoxin A (VacA)

VacA is a cytotoxin that is considered a type of bacterial virulence factor; this toxin is secreted by H. pylori, and
it’s a protein with a size of about 88 kilodaltons (kDa) [27]. This cytotoxin earned its name from its ability to induce
vacuolation in the host cell. When this toxin was discovered, there was no bacterial toxin with the same action, so
many studies were done to clarify its function and structure after its discovery [28,29]. In the gastric epithelium,
vacuolating cytotoxin A tends to be an important factor that promotes the growth and survival of the bacteria. The 33
kDa N-terminal domain of this protein is responsible for toxicity, while the 55 kDa C-terminal domain is essential for
the attachment of the bacterium to the cell surface receptors [30].

All Helicobacter pylori strains tend to appear with the VacA gene [31]. This protein binds to many receptors,
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including lipoprotein receptor-related protein-1 (LRP-1), protein tyrosine phosphatase a and § (RPTPa and RPTP),
and sphingomyelin. These are the major types of receptors that vacuolating cytotoxin A binds. There are numerous
combinations of VacA genotypes, with s1, s2, m1, m2, slml, and s2m2 being the most common. Peptic ulceration
Patients have a high likelihood of being infected with the s1 genotype of H. pylori [32]. Gastritis is distinguished by
the VacA sIml genotype, whereas gastric cancer is distinguished by the s1 and m1 genotypes [33,34].

Vacuolating cytotoxin A is a protein that considers a multi-receptor with a pleiotropic effect, including membrane
depolarization, alteration in mitochondrial function, autophagy, apoptosis, and narcosis [28,35]. VacA affects the
immune cell by inhibiting the proliferation of the T and B cells and leading to apoptosis in macrophages by inhibiting
the signaling of IFN-B. Also, VacA leads to the excessive release of IL-8 [36]. Furthermore, VacA stimulates the
regulatory T cell and differentiates it into the effector T cell, which helps in the continuation of H. pylori infection
[37] as shown in Fig. 1. VacA is able to induce cells into cell apoptosis; from the mitochondria into the cytosol, the
cytochrome ¢ will release along with the activation of Caspase 3, and these are the two recognized biochemical
processes that occur during the process of apoptosis. While atrophic gastritis is most likely caused by the death of
cells, which plays a significant role in its development.

Within the pH range of 1.5 to 6, VacA will be highly active without being inhibited. This protein is resistant to
pepsin digestion at the pH level of 2 [38].
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Figure 1. Several VacA actions help H. pylori in stomach colonization [39].

Some of the VacA molecules released by H. pylori and stimulated by gastric fluid may traverse the pylorus and
induce vacuolation of duodenal epithelial cells before they are metabolized by gastrointestinal proteases that maintain
other areas of the intestinal lumen.

2.1.2 Cytotoxin-Associated Gene A (CagA)

H. pylori CagA, which has a molecular weight ranging from 120 to 140 kDa and is known as a highly
immunogenic protein, is expressed by the CagA gene, which may be found near the very end of the pathogenic island
(Cag PAI) [40].

The strains that express this gene are highly virulent strains and are called CagPAl-positive strains, while the
strains that lack this gene are considered less virulent strains and are called CagPAl-negative strains.

Both the type 4 secretion system (T4SS) and CagA are encoded by the cag pathogenicity island and are involved
in carcinogenesis; this will result in cellular modification, proliferation, and mortality, as well as alterations to the
cytoskeleton overall. CagA enters the cell via a pilus, and the T4SS contributes to the formation of this pilus. This
will occur when H. pylori attach themselves to the stomach epithelium and stimulate the expression of CagA [41] as
shown in Fig. 2.
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CagA-positive strains are embroiled in making the risk of gastric cancer, duodenal ulcers, and active or atrophic
gastritis [42,43]. When blood group antigen-binding adhesin (BabA), cytotoxin, outer inflammatory protein A (OipA),
and CagA co-express, inflammatory responses are amplified [44]. The clinical outcome and the prevalence of
gastrointestinal illnesses may rise as a result.

CagA-positive genotypes are less difficult to eradicate than CagA-negative infections, according to the findings
of a meta-analysis by [45], CagA-positive genotypes appear to be significantly more dangerous than others.

The extent of activity of the CagA protein is associated with the types and numbers of Glu-Pro-Ile-Tyr-Ala
(EPIY A) motifs found in its C-terminal region.

The adhesions between gastric epithelial cells and H. pylori are accomplished via many adhesins, including
BabA/B, SabA, OipA, HopZ, and AlpA/B, and then start to form the TFSS syringe-like (TFSS pilus). After
establishing a stable attachment, H. pylori cagA-positive strains use the TFSS to transfer CagA into gastric epithelial
cells [46].
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Figure 2. The interaction between Helicobacter pylori CagA and the immune system [47].
2.1.3 Urease

This enzyme tends to be the most important virulence factor generated by H. pylori, and it plays a role in the
colonisation of gastric mucosa and metabolism [48]. Urease may be present in either the cytoplasmic compartment
or the outer layer of the bacterial cell. Depending on where they are located, enzymes are classified as either internal
or external. During the process of cell lysis, the external urease is produced and is effective at pH levels between 5.0
and 8.5, whereas the internal urease is effective at pH levels between 2.5 and 6.5.

The ability of urease to hydrolyze urea into ammonia and carbamate, increasing pH, is indicative of the enzymatic
reaction that this enzyme catalysis [49].

H. pylori was able to effectively colonize the stomach when the pH of the mucous climbed above 8. Additional
enzymes that produce ammonia, such as aliphatic amidases E and F (AmiE and AmiF), are produced by H. pylori.

Urease is an important factor that plays a crucial role in facilitating bacterial colonization, and the urease-negative
strains will fail to colonize the gastric mucosa. Besides this, urease plays a key role in protecting the bacterial surface
from gastric acidity because of the release of ammonia and promotes bacteria nutrition since it leads to the release of
host metabolites.

Urease can modulate the host immune response, and this is done using many mechanisms, like enhancing the
chemotaxis within monocytes and neutrophils, leading to altered opsonization via interacting with the major
histocompatibility complex (MHC) receptor of the class II subtype and leading to apoptosis, and it can enhance pro-
inflammatory cytokine release [50].
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2.1.4 Flagella

H. pylori relies on its flagellum for both chemotactic and motile qualities, which makes it an important part of the
bacterium [51]. The physiological composition of H. pylori tends to possess two to six sheathed unipolar flagella; each
flagellum is roughly three micrometers in length and is shielded from the acidic environment of the stomach by its
surrounding sheaths.

The number of flagella is connected with the movement rate of H. pylori; however, this connection may vary from species
to species [52]. The main components of the flagellar filament are the proteins FlaA and FlaB, both of which belong to the
flagellin family.

Flagellum considers the factor that provides the motility for H. pylori, so it plays a crucial role in the pathogenicity

of the bacterium [53]. The motility of H. pylori facilitates the colonization of the gastric mucosa, and less motile strains
face difficulties in the colonization process [54].
In addition to their part in colonization, flagella also play a part in H. pylori -induced inflammation and immunological
invasion. This would be in addition to their involvement in colonization. Furthermore, flagella contribute to the production
of biofilms. It has been shown that HpA, FlaA, and FlaB, three types of flagellins that may be detected in bacterial flagella,
can induce particular antibody responses and increase humoral immunity after an infection. According to the findings, the
production of IL-8 was boosted by H. pylori strains that had higher motility.

2.2 Pathogenicity of H. pylori

H. pylori in the first place colonizes the stomach and therefore causes many gastric diseases involving gastritis,
peptic ulceration, and gastric cancer [55]. Besides the stomach, this bacterium can colonize other sites, including the
gallbladder, ears, nose, skin, and even eyes [56] see Fig. 3.
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@ Large
intestine

Figure 3. Sites that H. pylori colonize and the detection methods that have been used [56].

H. pylori is a contributing factor in both peptic ulcers and persistent inflammation of the mucous membranes that line the
stomach, so H. pylori is considered the primary cause of both of these disorders. Additionally, an infection with H. pylori
might lead to the evaluation of gastric neoplasms such as lymphomas and stomach cancer, so consider it a risk factor for
such diseases.

H. pylori moderate different virulence factors and involve them in the pathogenic infection process [57]. These virulence
factors, which include either an enzyme (urease, catalase, lipase, phospholipase, and proteases) or a toxin (vacuolating
cytotoxin, which is encoded by the VacA gene), are produced by all H. pylori strains. The PAI also comprises genes for
several virulence factors, resulting in the synthesis of pro-inflammatory cytokines in epithelial cells (mainly interleukin-
8) and the assembly of proteins that deliver the CagA protein into eukaryotic cells, which is called the type 4 secretion
system (T4SS).

Al-Wataniya J. Med. Sci. 5


https://wjms.nust.edu.iq/
https://wjms.nust.edu.iq/

Helicobacter pylori and IL-8 Signaling

2.2.1 Gastritis

The fact that H. pylori are considered to be the primary agent responsible for gastritis and peptic ulcers was not
established until the year 1982. In that year patients with gastritis and peptic ulcers had flagellated bacteria identified
from endoscopic biopsy cultures, and since then H. pylori has tended to be recognized as a pathogen that is responsible
for gastric diseases like gastritis and peptic ulceration [58,59].

Gastritis infection is divided into acute or chronic, and H. pylori tends to be the most common cause of gastritis.
Epithelial and lamina propria components are responsible for the formation of normal stomach gastric mucosa; the
epithelial components change according to their location in the stomach and become the cardiac gland, which is the
region that surrounds the esophageal (the cardia), or the fundic gland, which is represented by the body of the stomach
except for the region of the cardiac gland and antral-pyloric gland, and finally, the antral-pyloric gland, which is
located in the pyloric antrum (the region between the fundus and pylorus).

The mucus layer that covers the epithelial cells plays a very important role in preventing pathogens from
colonizing the underlying epithelium. This layer thickness is around 300 pm, and H. pylori have to penetrate it if they
want to get into the underlying epithelium. So, the spiral shape of this bacterium is very helpful in penetrating the
mucus layer and its two flagellins (FlaA and FlaB), which are used in motility [60]. Even though H. pylori tends to
colonize the antrum, the infection can travel to any area of the stomach and cause gastritis. When the disease is cured,
migration of the bacteria occurs from the antrum to the corpus, resulting in a less severe form of antral gastritis. Early
acute gastritis is distinguished by the presence of substantial neutrophilic infiltrates in the mucous pharynx and lamina
propria.

Neutrophils and H. pylori both contribute to the destruction of the epithelium, which triggers the cells of the
mucous neck to multiply in an attempt to replenish the cells that are being lost [61]. Chronic gastritis may affect the
antrum or corpus, or it may be diffuse (also known as pangastritis or multifocal gastritis). Antrum-predominant
gastritis patients tend to have normal acid secretion, and the colonization of H. pylori is bounded to the antrum, while
antral gastritis tends to raise the risk of developing duodenal ulcers, and corpus-predominant gastritis tends to raise
the risk of gastric ulcer development, which may lead to metaplasia and adenocarcinoma.

H. pylori can colonize the corpus of a patient with diffuse gastritis because their acid secretion is frequently
substantially diminished [56] as seen in Fig. 4.
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Figure 4. Types of H. pylori -related pathology within the stomach [56].

The IV Maastricht/Florence Consensus report provides the most recent clinical management along with treatment
recommendations for H. pylori infection [62]. Except for high prevalence of clarithromycin resistance regions, the first
line of treatment is frequently a combination of clarithromycin and proton pump inhibitors (PPIs) [63]. In this
circumstance, a therapy containing quadruple bismuth would be the preferred option; however, a therapy containing no
bismuth would also be a viable option. After two unsuccessful attempts to eradicate H. pylori, it is recommended to
acquire a culture of the bacteria and test for drug resistance [64].

2.2.2 Peptic ulceration

Peptic ulcers are lesions within the stomach or duodenum and happen due to factors that cause damage to the
mucosa, like gastric acid, Helicobacter pylori, pepsin, and non-steroidal anti-inflammatory drugs (NSAIDs). H. pylori
infection is considered the main factor for both gastric and duodenal ulcers along with using NSAIDs. Approximately
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10 per cent of peptic ulcers are caused by pharmaceuticals like aspirin along with NSAIDs [65]. Peptic ulcer disease
and dyspepsia present the same gastrointestinal symptoms, and it’s difficult to distinguish them clinically; therefore,
the endoscopy diagnosis could be the best choice to distinguish them. The symptoms of these diseases are represented
by epigastric pain, nausea, bloating, and belching [65].

Infection with H. pylori may result in either hyperchlorhydria or hypochlorhydria; the kind of peptic ulcer that
develops depends on which one you have. Cytokines are considered major mediators for H. pylori infection which
decrease parietal cell secretion; however, it is possible that modifications of the H+/K+ ATPase subunit directly occur
by H. pylori activating calcitonin gene-related peptide (CGRP) sensory neurons linked with somatostatin or inhibiting
the synthesis of gastrin.

Gastric ulcer development is linked to hyposecretion; 10—-15% of people who are infected with H. pylori have
increased gastric secretion as a result of hypergastrinemia and lower antral somatostatin concentration, while
hyposecretion is linked to the development of stomach ulcers [66].

The elimination of H. pylori results in a reduction in the amount of mRNA that is expressed for gastrin and an
increase in the amount of mRNA that is expressed for somatostatin [67]. Gastric ulcers are related to hypochlorhydria
and mucosal atrophy in the individuals who make up the remaining majority of the patient population [68].

The primary factors that determine the location of a peptic ulcer are the severity and division of gastritis. Because
bile prevents the organism's migration, H. pylori cannot ordinarily cause infections in the duodenum. Because a low
pH precipitates glycine-conjugated bile acid, however, duodenal ulcers may develop if acid secretion in the duodenal
bulb is sufficient to persistently reduce the pH. This permits colonization of the duodenal bulb, while by maintaining
a healthy pH, duodenal ulcers can be prevented [69].

For a duodenal ulcer to exist and persist, the stomach must be capable of producing at least 12 moles of acid per
hour. For this to be possible, the gastric corpus must be normal or virtually normal. Ulcers in the prepyloric region of
the stomach are also associated with increased acid production in this region.

2.2.3 Gastric cancer

H. pylori infections are essential but not sufficient for H. pylori -associated gastric cancer development [70]. But
consider the most prevalent cause of related malignancies, infection, which accounts for 5.5% of the world's diagnosed
cancer population. Although the preponderance of H. pylori -infected individuals stay asymptomatic during their
lives, virtually everyone develops chronic inflammation.

About ten percent of those who are infected with H. pylori will develop peptic ulcer disease, and between one
and three percent may progress to gastric cancer (GC), and 0.1% acquire MALT lymphoma (mucosa-associated
lymphoid tissue lymphoma). Atrophic gastritis is considered a serious factor for the evaluation of gastric cancer and
causes the stomach to produce little or no acid, which in turn affects the stomach's microbiome [71,72].

The effect of Helicobacter pylori infection on cancers of the gastric area may vary based on anatomic location
[73]. Cancers of the cardia and gastro-esophageal junction (the proximal stomach) have distinct epidemiological and
pathophysiological features, and they are not common within the regions that contain a high prevalence of H. pylori.
A significant correlation exists between Helicobacter pylori infection and the evaluation of gastric MALT
lymphomas. Sixty to eighty per cent of those suffering from MALT lymphoma achieved complete remission after H.
pylori eradication.

2.3 Host Immune Response to H. pylori

The bacterial immune response in a common way can be grouped into two distinct categories: innate and adaptive.
What distinguishes the innate response to a bacterial infection from other forms of response is the initial nonspecific
process; this type of reaction acts rapidly on a variety of bacterial molecules to eradicate the bacteria. The innate
immune response forms the adaptive immune response, which is delayed, more specific (antigen-specific), and
activates T, B, and memory cells, while the adaptive immune response is driven by the innate immune response [74].

In innate immunity, TLRs, also known as toll-like receptors, are responsible for the identification of bacterial
compounds in the innate immune system. These receptors are expressed on antigen-presenting cells (APCs). When
bacteria come into contact with APCs, this results in the release of proinflammatory cytokines such as IL-1 and IL-8.
It has been shown that infections caused by H. pylori are linked to elevated levels of cytokines.

H. pylori infection can initiate a very strong immune response. TLR2 is considered the major innate receptor that
recognizes H. pylori infection and the dominant receptor that is intact with this bacterium. Furthermore, TLR2,
another receptor-like TLR4 which is called the LPS receptor, and TLRS (flagellin receptor) are also involved in innate
response towards H. pylori infection [75].

In adaptive immunity, neutrophils initiate this immune response, then lymphocytes, plasma cells, and
macrophages [76]. When H. pylori attacks the gastric mucosa, the adhesion of the bacteria to the outer layers of
epithelial cells activates the host's immune system. This leads to the formation of gastric ulcers.

Al-Wataniya J. Med. Sci. 7
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This bacterium produces numerous antigenic compounds, including heat-shock protein (HSP), urease, and
lipopolysaccharide (LPS). Lamina propria macrophages can absorb these compounds, which stimulate T-cell activity
[77].

2.4 interleukins

Interleukins, also known as IL, are a type of cytokine that is known to be expressed exclusively by leukocytes
[78]. However, scientists have since discovered that numerous other cell types in the body also produce IL. They are
essential for immune cell activation, differentiation, proliferation, maturation, migration, and adhesion. Moreover,
they display both pro-inflammatory and anti-inflammatory properties [79]. As a result, the primary function of
interleukins in inflammatory and immunological responses is to act as growth, differentiation, and activation
modulators.

Interleukins are comprised of a vast array of proteins that, when bound to high-affinity receptors on the surfaces
of cells, can trigger an assortment of cellular and tissue responses, so they possess both autocrine and paracrine
capabilities. Cytokines regulate inflammatory and immune responses to infections and antigens; the production of
interleukin is self-limiting. While the majority of interleukins are synthesized transiently because messenger RNA is
unstable, these molecules rapidly exit the body after production.

Several interleukins can serve similar purposes; for example, B-cell differentiation is promoted by interleukin-4
(IL-4), IL-5, and IL-13. Interleukins frequently influence one another, like IL-1 stimulates lymphocytes to generate
IL-2. External signals and high-affinity receptors regulate cytokine-induced cellular responses. Pathogens stimulate
B-cells, which increases cytokine receptor production [80]. It is possible to utilize the measurement of interleukin
levels in the human body as a diagnostic indication of the severity or advancement of a different illness, including
cancer, cardiovascular disease, and neurological problems.

2.4.1 Interleukin-8 and gene polymorphism

Interleukin-8 is responsible for a crucial function in the body, which is the regulation of inflammation. Neutrophils
go from the periphery to the inflammation site to serve as the first line of defense against this inflammation. There
are numerous cell types capable of releasing IL-8, including lymphocytes, monocytes, macrophages, fibroblasts, and
epithelial cells. It accomplishes this by enhancing neutrophil adhesion to endothelial cells and stimulating the
exocytosis of neutrophil granules, which are both followed by the release of lysosomal enzymes. These two actions
have a significant impact on the regulation of polymorphonuclear leukocyte activity. During an H. pylori infection,
gastric epithelial cells will secrete IL-8; this is particularly true in the cag-pathogenicity-island-positive strain of H.
pylori, which is one of the most important virulence factors. In addition, the levels of the IL-8 protein in gastric cancer
are ten times higher than in ordinary stomach tissue, and they connect directly with the vascularity of the lesions [81].
By recruiting neutrophils and monocytes, elevated levels of IL-8 might intensify the inflammatory response to H.
pylori . This can contribute to a more severe form of gastritis, which increases a person's risk of developing gastric
cancer [82].

The IL-8 gene has three different types of polymorphisms that are rather common: -251 A/T, 396 T/G, and 781
C/T. In particular, an increased level of IL-8 production is linked to the presence of the A allele in the -251 A/T
polymorphism [83].

2.4.2 Interleukin 17 (IL-17) and its role in H. pylori infection

The cytokine IL-17 may be subdivided into six distinct forms, labelled IL-17A through IL-17F. Because of the
possible role that IL-17A (commonly known as IL-17) might have in the immune systems of mammals, this cytokine
has been the focus of a significant amount of study. In a human stomach infected with H. pylori, IL-17 production is
increased not only in the gastric mucosal cells but also in the lamina propria mononuclear cells (LPMC). The excretion
of IL-8 by gastric LPMC cells decreased significantly when IL-17 synthesis was inhibited. Since gastric epithelial
cells and LPMC can express IL-17 receptors, IL-17 is capable of acting on these cells to stimulate the generation of
IL-8. After H. pylori was eradicated, the level of IL-17 expression decreased significantly. People infected with H.
pylori and suffering from a gastric ulcer have an active site of IL-17 and IL-8 secretion in the mucosa of their stomach.
Through its interaction with IL-8, IL-17 may promote the expansion of gastric ulcers. This may be attributed to the
role IL-8 plays in neutrophil recruitment at the ulcer site [84].

The presence of combined cells Th17/Th1 through H. pylori infection has the potential to promote the colonization
of the gastrointestinal tract by H. pylori; therefore, the inflammation occurs [85].

2.4.3 Interleukin 18 (IL-18) and its role in H. pylori infection

Interleukin-18, which is also known as IL-18, has come under examination as a cytokine in both innate and
acquired immune responses. And it encourages the proliferation of Th1 cells, increases IFN, and increases the natural
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killer cytotoxicity. The presence of IL-18 in the body is linked with chronic inflammation, autoimmunity, and a vast
array of other infectious diseases [86]. Human IL-18 is encoded by a gene in the 11q22.2-q22.3 region of the
chromosome, and the IL-18 promoter gene regulates its production and function.

Infection with H. pylori elevates IL-18, and the overexpression of IL-18 increases local production of interferon-
gamma (IFN-) and cell-mediated responses from the stomach mucosa, both of which contribute to H. pylori -induced
gastroduodenal disease. The overexpression of IL-18 is associated with H. pylori -caused gastroduodenal disease [87].

3. Conclusion

Helicobacter pylori is a highly specialized gastric pathogen whose persistence in the acidic gastric environment
depends on urease activity, motility, and adhesin-mediated colonization’s pathogenicity is mostly influenced by
virulence factors, including CagA and VacA, which cause epithelial damage and provoke significant inflammatory
responses.Interleukin-8 (IL-8) is pivotal in orchestrating inflammation by attracting immune cells to the gastric
mucosa, hence leading to gastritis, peptic ulcer disease, and, in some instances, gastric cancers. Genetic variants in
IL-8, especially the -251 polymorphism, may alter cytokine production and affect illness susceptibility and severity.
Comprehending the intricate relationships among H. pylori, host immunological responses, and genetic predisposition
is essential for formulating focused therapy methods and identifying patients at high risk for early intervention.

Also, Helicobacter pylori infection is closely associated with gastric cancer, mostly due to the overexpression of
interleukin-8 (IL-8) in gastric epithelial cells and the surrounding tumor environment. Besides facilitating
chemoresistance, IL-8 promotes tumor development, angiogenesis, and metastasis, underscoring its pivotal role in
cancer progression. IN chronic gastritis, the heightened production of pro-inflammatory mediators, including
interleukin-1p, interleukin-8, and cyclooxygenase-2, underscores the association between H. pylori -induced
inflammation and the onset of gastric cancer. Targeting IL-8 is a viable therapeutic strategy, since modulating its
activity may inhibit cancer growth and improve treatment outcomes.
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