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The degree of Helicobacter pylori (H. pylori) infection is the most important factor affecting gastrointesti-
nal health and is influenced by the subjects' (age, gender, and geographic location). Because it can cling 
to a simple columnar epithelium with numerous tubular gastric glands and regulate the appearance of 
its specific virulence factor, H. pylori is a highly adaptable environmental bacteria. It's still unclear of the 
role cytokines function in stomach precancerous disorders. It leads to the cause in one sense, but it also 
causes gastric precancerous lesions to occur in another. On the one hand, they can promote the devel-
opment of disease by stimulating immune responses that the aim to eradicate pathogens. This study 
aimed to investigate the profile of some cytokines and the characteristics of cytokines parameters by H. 
pylori infection in chronic atrophic gastritis (CAG). An increase in IL-2 was observed in H. pylori-containing 
Chronic Gastritis (CG) and H. pylori-containing CAG, which may contribute to increased cytotoxic lympho-
cyte destruction and the achievement of antitumor effects. A decrease in phagocyte activity and an 
increase in the absolute number of band neutrophils in peripheral blood are the results of hyperproduc-
tion of IL-8 and Chronic Atrophic Gastritis (CAG) with H. pylori, indicating altered host defense mecha-
nisms. Major Histocompatibility Complex (MHC) molecules on antigen-presenting cells are expressed 
more highly, and the amount of IFNγ involved in recognizing malignantly transformed cells is increased. 
H. pylori with (Chronic Gastritis (CG) and CAG) in patients showed an increase in the cytokine IL-4 produc-
tion, which may be a factor in the chronicity of H. pylori-associated diseases. This study establishes an 
experimental foundation for future research on the eradication of H. pylori and the immunological causes 
of Chronic Gastritis (CG) and CAG.
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Introduction
Mucus is secreted and covers the epithelial surface of the human stomach, protecting the mucosa from 

potential pathogens. Regardless of the severe conditions of the stomach, which normally gets rid of invasive 
bacteria such as Helicobacter pylori, H. pylori is a gram-negative spiral bacterium that has effects on the gas-
tric mucosa (GM) and duodenum (1). The microorganism is in the antral region of the stomach, but there are 
no parietal cells. However, the level of H. pylori infection depends on the region of residence, gender, and age 
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of the examined individuals (2). Infection occurs in 10% of individuals due to inflammation's changes in the 
gastric mucosa, leading to the development of a clinical picture of peptic ulcers, chronic atrophic gastritis 
(CAG), and stomach adenocarcinoma (3).

     The virulence factors of H. pylori are expressed in their ability to adhere to the GM epithelium, which is 
a function of environmental conditions. Furthermore, H. pylori is capable of surviving inside epithelial cells 
and avoiding the body's defense mechanisms (4).

The immune system is produced by cytokines, which act as regulators of the many stages of its vital activ-
ity. Cytokines interact with complementary receptors on the cell surface through the activation of the corre-
sponding genes, which leads to the synthesis of specific proteins and regulation through the expression 
gene (5).

Infection with the H. pylori bacterium is caused by the development of immune reactions (cytokines) and 
the development of long-term damaging and inflammatory processes in the stomach mucosa. Leading to 
the development of inflammatory changes and the stimulation of cytokine secretion and the activation of 
immune system cells. Though hyperproduction of cytokines can contribute to the development of atrophic 
gastritis, in addition, it can transform into gastric cancer. Cytokines have an ambiguous role in precancerous 
diseases of the stomach, while the activation of the immune response aims to eradicate the pathogen. More-
over, they participate to the progression of the infection (3). The aim of the study was to regulate the charac-
teristics of cytokines in middle-aged men with Chronic Gastritis (CG) and CAG.

Materials & Methods
Collection of specimen

From March 2022 to October 2023, A case-control prospective study including 126 samples included 63 
patients and 63 healthy men within age groups of 45 to 59 years who attended the Hospital Center in Al-
Najaf City. The patients with chronic gastritis were diagnosed based on the findings of the hospital's histol-
ogy and gastroduodenoscopy. The diagnosis was made by specialist gastrointestinal disease pathologists.

Preparation sample

 The venous blood of fasting patients was drawn from 6 ml and stored at -8°C in tubes containing sodium 
citrate anticoagulant solution in the morning. After centrifugation (4000 x in 4 minutes), the material was 
collected and kept at -80°C for storage.

Serum samples were collected from gastritis cases and healthy controls through serologic screening. The 
enzyme-linked immunosorbent assay (ELISA) method was used to measure the amount of anti-H. pylori IgG 
antibodies in the sera of the study groups. ELISA kits from Thermo Fisher, a Dubai company, were used to 
measure the serum levels of interleukins (2, 4, and 8) and IFNγ, depending on manufacturer instructions.

ELISA was used in all groups to detect H. pylori by measuring the titer of specific antibodies to the anti-H. 
pylori IgG antibodies. Positive results for H. pylori detection were considered to be 30 EIU or more for the 
antibody titer screening test, while those of less than 30 EIU were regarded as negative.

Exclusion study

The study excludes patients with HIV, hepatitis, tuberculosis, gastric ulcer, and concomitant acute and 
chronic diseases in the acute phase.

Inclusion study

Category Groups in Men's Health Study: the patients groups were cases of men into 63 male patients:
a) First group: Chronic Gastritis (CG) patients.
b) Second group: Chronic Gastritis (CG) combined with pylori infection.
c) Third group: Chronic Atrophic Gastritis (CAG) patients.
d) Fourth group: Chronic Atrophic Gastritis (CAG) patients combined with pylori infection.
e) Healthy Men Group Study
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Conducted from 63 cases without gastroenterological complaints or anamnesis.
No changes in GM.
High pepsinogen-1 level in serum.
Pepsinogen-1 to pepsinogen-2 ratio over 3.

Statically analysis 

Data analysis was performed using a database using Microsoft Excel 2010 and used the T-test to deter-
mine the statistical significance of differences, with a critical significance level of p <  0.05 for testing 
hypotheses.

Results
H. pylori-positive gastritis of Helicobacter infection was detected, all patients showed in the degree of 

Chronic Gastritis (CG) and Chronic Atrophic Gastritis (CAG) correlated with the level of parameters of IL-4, 
IL-8, TNF-γ (P value  < 0.001) and IL-2 (P value  < 0.56).

Table 1: The characterization between of Chronic Gastritis (CG) and Chronic Atrophic Gastritis (CAG) infected (with and 

without) H. pylori.

Discussion
It is well established that H. pylori gastric infections are the primary cause of Chronic Atrophic Gastritis 

(CAG) and CG. In patients with H. pylori infection, there appears to be a connection between the inflamma-
tory response and increased production of proinflammatory cytokines in the stomach mucosa (6). To study 
cytokine regulation, we investigated the content of some anti-inflammatory cytokines (IL-4) and pro-inflam-
matory cytokines (TNFα, IL-2, IFNγ, and IL-8) (Table).

IL-2 is produced by type 1 T-helper cells (Th-1), and the production of this cytokine against H. pylori infec-
tion leads to atrophy and inhibition of gastric secretion (6). In H. pylori with (Chronic Gastritis (CG) and CAG) 
in patients, there was an increase in the median of IL-2 in 4,7 (3,4–6,5). An increase in the production of IL-2 
leads to an increase in the damaging effects of cytotoxic lymphocytes and the implementation of the anti-
tumor effect (7).

IL-4 is produced by T-helper type 2 (Th2), which is primarily responsible for humoral immunity. IL-4 is 
involved in limiting the inflammatory response through inhabitation and the secretion of proinflammatory 
cytokines (IL-1β, IL-6, IL-8, IL-12, and TNFα) and also regulating the severity of tissue damage. H. pylori with 
(Chronic Gastritis (CG) and CAG) in patients, the median IL-4 increased by more than 10 times compared to 
the patient group of (Chronic Gastritis (CG) or CAG) without H. pylori, and in patients with CAG, the median 
IL-4 increased by 35,5 (5,9–73,1). An increase in IL-4 production is considered a factor contributing to the 
chronicity of diseases associated with H. pylori infection (8).

IL-8 is considered a chemotactic factor for neutrophils, which stimulates the expression of intercellular 

PARAMETERS

PATIENTS WITH CG
N = 63(M±SD)

PATIENTS WITH CAG
N = 63(M±SD) CONTROL 

GROUP
N = 63 (M±SD) 

SIGNIFICANCE 
LEVELWITHOUT H. 

PYLORI WITH H. PYLORI WITHOUT H. 
PYLORI WITH H. PYLORI

IL-2, 
PG/ML 1.4 (0.8–2.0) 1.5 (0.7–2.5) 1.4 (0.8–1.9) 4,7(3,4–6,5) 1,1(0,5–3,05) P <0.56

IL-4, 
PG/ML 0.8 (0.4–2.1) 1.0 (0.5–3.8) 0.6 (0.4–1.6) 35,5(5,9–73,1) 2,1(0,5–4,0) P <0.02

IL-8, 
PG/ML 3.4 (2.3–4.7) 3.5 (2.2–5.2) 3.3 (2.4–4.6 3,1(2,5–4,3) 0,6(0,22–4,0) P < 0,001

IFNΓ, 
PG/ML 0.5 (0.3–0.8) 0.4 (0.3–0.9) 0.5 (0.3–0.7) 7,4(5,2–9,3) 7,0(5,6–7,8) P <0,01
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adhesion molecules; the level of cytokine production is associated with the severity and nature of the devel-
opment of inflammation in the gastric mucosa (9). H. pylori with (Chronic Gastritis (CG) and CAG) in patients, 
the median IL-8 was increased by more than 10 times in CG, an increase of the median IL-8 in 3.5 (2.2–5.2), 
which was compared to a group of chronic hepatitis patients with a control group. Hyperproduction of IL-8 
leads to an absolute increase in stab neutrophils in the bloodstream and a decrease in their phagocytic cell 
activity, which indicates the protective mechanisms of the body (10).

IFNγ is stimulated by the functional activity of NK and CD8+ cells and the effectors of antitumor immu-
nity. Cytokine has an antiproliferative effect on tumor cells and suppresses angiogenesis (11). H. pylori with 
(Chronic Gastritis (CG) and CAG) in patients, the median IFNγ was increased by 1.5 times in patients with CAG, 
an increase of the median of IFNγ in 7,4(5,2–9,3), which compared to the patients group for chronic hepatitis 
with a healthy group. Major Histocompatibility Complex molecules are more highly expressed on antigen-
presenting cells when an increase in the activity of the cytokine IFNγ, which is involved in recognizing malig-
nantly transformed cells, is enhanced. (12).

Many authors believe that the hyperproduction of cytokines such as (IL-2, IL-8, IFNγ, and IL-4), with H. 
pylori infection triggers the development and degeneration of CAG. In our study, the most disturbances in 
cytokine regulation occurred: in all patients, hyperproduction of both pro-inflammatory (IL-2, IL-8, and IFNγ) 
and anti-inflammatory (IL-4) cytokines in patients suffering from Chronic Gastritis (CG) was associated with 
H. pylori infection (13).

Chronic Gastritis (CG) with patients, there was an increase in the cytokine IL-2, which indicated a Th1-me-
diated immune response. In patient groups (with or without) H. pylori, an increase in pro-inflammatory (IL-2, 
IL-8, and IFNγ) and anti-inflammatory cytokines (IL-4) was noted, which may indicate activation and imbal-
ance of the cytokine system of new regulation. Hyperproduction of Th1- and Th2-cytokines indicates the acti-
vation of immunity through H. pylori associated with CG. The activation of lymphocytes and the develop-
ment of neutrophilic infiltration cause inflammatory changes in the gastric mucosa due to a powerful pro-
inflammatory cytokine cascade. The erosive and ulcerative defects or changes that take the form of atrophy, 
metaplasia, and neoplasia of the gastric mucosa are caused by the damage and death of epitheliocytes 
against inflammation (14).

Limitations of the Study
Despite the significant findings, this study has certain limitations. First, the sample size was limited to 

male participants, which may restrict the generalizability of the results. Second, the study did not include 
longitudinal follow-up to assess cytokine dynamics over time. Future studies with larger, more diverse pop-
ulations and extended observation periods are warranted to confirm and expand upon these findings.

Future Perspectives
Further investigations should explore the molecular mechanisms underlying cytokine dysregulation in 

H. pylori-related gastritis. Advanced genomic and proteomic approaches could help identify specific 
biomarkers for disease severity and therapeutic response. Additionally, interventional studies evaluating the 
effect of H. pylori eradication therapy on cytokine profiles would provide valuable insights into the potential 
immunomodulatory effects of treatment.

Conclusion
The gastritis-related indicators and the difference result in the level of inflammation between H. pylori

(positive or negative) with Chronic Gastritis (CG) patients. Results from the ROC curve analysis show that the 
serum levels of IFN-γ and IL-2, IL-4, and IL-8 can be used to differentiate in the diagnosis of H. pylori infec-
tions.
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Resumo
La grado de infekto de Helicobacter pylori (H. pylori) estas la plej grava faktoro, kiu influas la sanon de la gastrointesto, kaj 
estas influita de la aĝo, sekso kaj geografia loko de la subjektoj. Ĉar ĝi povas alkroĉiĝi al simpla koloneca epitelio kun multaj 
tubformaj stomakaj glandoj kaj reguligi la aperon de sia specifa virulenca faktoro, H. pylori estas tre adaptiĝema media 
bakterio. Ankoraŭ ne estas klare la rolo, kiun citokinoj funkcias en prekanceraj malsanoj de la stomako. Ĝi kondukas al la 
kaŭzo en unu senco, sed ĝi ankaŭ kaŭzas la aperon de stomakaj prekanceraj lezoj en alia. Unuflanke, ili povas antaŭenigi 
la disvolviĝon de malsanoj stimulante imunajn respondojn, kiuj celas ekstermi patogenojn. Ĉi tiu studo celis esplori la pro-
filon de iuj citokinoj kaj la karakterizaĵojn de la citokinaj parametroj ĉe H. pylori-infekto en kronika atrofia gastrito (CAG). 
Pliiĝo de IL-2 estis observita en H. pylori-entenanta Kronika Gastrito (CG) kaj H. pylori-entenanta CAG, kio povas kontribui 
al pliigita citotoksa limfocita detruo kaj la atingo de kontraŭtumoraj efikoj. Malkresko de fagocita aktiveco kaj pliiĝo de la 
absoluta nombro de bendaj neutrofiloj en periferia sango estas la rezultoj de hiperproduktado de IL-8 kaj Kronika Atrofia 
Gastrito (CAG) kun H. pylori, indikante ŝanĝitajn defendmekanismojn de la gastiganto. Molekuloj de la Granda Histokon-
grua Komplekso (MHC) sur antigen-prezentantaj ĉeloj estas esprimitaj pli alte, kaj la kvanto de IFNγ implikita en rekono de 
maligne transformitaj ĉeloj estas pliigita. H. pylori kun (Kronika Gastrito (CG) kaj CAG) ĉe pacientoj montris pliiĝon en la 
produktado de citokino IL-4, kiu povas esti faktoro en la kronikeco de H. pylori-rilataj malsanoj. Ĉi tiu studo establas eksper-
imentan fundamenton por estonta esplorado pri la ekstermado de H. pylori kaj la imunologiaj kaŭzoj de Kronika Gastrito 
(CG) kaj CAG.
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