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 The current investigation aims to establish a connection between IL17 

gene polymorphisms and H. pylori infection. Seventy-eight (78) cases 

were gathered with H. pylori infection-related clinical symptoms. Urea 

breath testing and rapid Ab immunoassay, two assays, identified 45 

patients with H. pylori infection. As a control group, samples from 45 

people were collected who appeared to be in good health. It has been 

determined that the gold standard method for non-invasive diagnosis is 

the urea breath test. Additionally, the interleukin 17 gene was found 

using ELISA, sequencing, and conventional PCR methods. It was 

discovered that genotype A/A was more closely related to infection, but 

genotype G/A provided carriers with a lesser susceptibility to infection. 

This demonstrated the link between H. pylori infection and phenotypes. 

The risk allele is represented by allele A, with a 95% confidence interval 

(CI) of 2.30 (1.25–4.21), whereas the protective allele is represented by 

allele G, with a CI of 0.43 (odd) (0.24–0.80). The mean concentration of 

interleukin 17 in the H. pylori infection group was 97.85±39.54 pg/ml, 

which was higher than the 75.58 ±22.74 pg/ml in the control group. The 

A/A genotype in the IL-17 gene (rs2275913) showed the highest 

concentration of IL-17 (114.24 pg/ml) in the serum of these studied 

groups, while the average serum level of the G/A (78.37 pg/ml) and G/G 

groups (76.13 pg/ml) was obtained from the comparison between the 

level of IL-17 and the genotypes of the IL-17 gene. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

According to rRNA sequencing, the Helicobacter genus, which is a member of the Helicobacteraceae 

family, has over 35 verified species. Additionally, the stomach frequently harbors Helicobacter pylori, a 

gram-negative, spiral-shaped, microaerophilic bacteria that was once known as Campylobacter pylori [1]. 

H. pylori infects and colonizes the human gastric epithelium, resulting in varying degrees of gastric disease 

[2]. The bacteria trigger both innate and adaptive immune responses in the nearby gastrointestinal 

environment, in addition to a variety of systemic IgG responses [2]. The mobilization of an inflammatory 

gastric mucosal response, which is regulated and controlled by inflammatory cytokines produced by 
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immune and non-immune cells, is the main pathophysiological event in H. pylori infection [3]. The 

enhanced pathogenicity of H. pylori is attributed to a wide range of virulence factors. Strong innate and 

adaptive immune responses are triggered by these bacterial virulence factors [4]. According to a recent 

study [2], Th17 cells are crucial for protection against extracellular bacterial and fungal infections. IL-17A, 

IL-17F, IL-21, and IL-22 are among the cytokines produced by Th17 cells. IL-23 and IL-21, which are in 

charge of maintaining the Th-17 cell population, boost the growth of Th17 cells [2]. Interleukin-17 (IL17), 

the first member to be characterized, formed the IL17 family of inflammatory cytokines, which now has six 

members (IL17A, IL17B, IL17C, IL17D, IL17E, and IL17F) [5]. IL-17A is produced by a variety of 

immune cells, but Th17 cells, a newly identified subtype of helper T cells, have received a lot of attention 

[6]. Our knowledge of the biological importance of IL-17 has considerably improved as a result of research 

into the role of Th17 cells in autoimmune diseases. The stomach mucosa at the infection site has also been 

shown to have elevated local IL-17 levels [7]. The cytokine IL-17 is believed to be crucial in the 

recruitment of neutrophils to the stomach mucosa infected with H. pylori. Additionally, it promotes the 

production of matrix metalloproteinases by fibroblasts, which exacerbates mucosal injury [2]. 

 

2. Materials and Methods 

Seventy eight (78) cases with H. pylori clinical signs were gathered. A urea breath test and rapid Ab 

immunoassay were used to confirm Helicobacter pylori infection in the laboratory. The samples were 

obtained from clinical sources (whole blood& serum) from patients who were administrated to Murjan 

Teaching Hospital and AL-Qasim General Hospital in November 2021 and January 2022. Forty five (45) of 

apparently normal person was taken as control group. 

 

2.1 Detection of Helicobacter pylori 

In this investigation by two separate tests— the H. pylori Ab Combo rapid Test and the urea breath test. 

These test was done according to manufacture company. 

 

2.2 Molecular Detection of IL-17 gene  

Interleukins-17 Polymorphism was discovered and examined using molecular methods (PCR and DNA 

sequencing) after a traditional extraction approach that was applied according to (Favorgen korea, Lot No: 

CB114121326). 

 

2.2.1 DNA Concentration 

The concentration and purity of DNA were detected and measured using the nano-drop instrument 

(Nanolyitk/Germany). 

 

2.2.2 PCR Amplifications 

The IL-17 gene was found in both H. pylori infection patients and healthy individuals using the 

conventional PCR method. A Thermocycler, a traditional PCR tool made by Techne in the US, was 

employed. The product size and PCR primer sequences are displayed in Table 1. 

 

2.2.3 Gel electrophoresis 

All IL17 gene (rs 2275913) PCR products were tested in 1.5% Agarose. 

 

Table (1): Primer sequences Product size of IL-17 gene rs2275913 used in current study. 

 

Reference 

SNP ID 
 

 

Product 

Size (bp) 
 

 

 

                        PCR primer sequence 
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rs2275913 
 

 

 

      210 

 

F: 5'-GCCCTTCCCATTTTCCTTCAGA-3' 
 

 

R: 5'-CCAATCAACTGGGGATGGATGA-3' 
 

 

2.2.4 DNA Sequencing 

The PCR products were purified and sent to (Macrogen Company, Korea) for sequencing and then the data 

was analyzed to detect the exact location of SNP. 

 

2.3 Estimation of IL-17 level by ELISA 

The tests were conducted using the IL-17 ELISA kit (Human Interleukin 17 Elisa Kit, Bioassay Technology 

Laboratory, Chain, Lot No: E0142Hu) in accordance with the manufacturer's instructions. 

 

3. Results and Discussion 

 

3.1 Diagnosis of the H. pylori infections 

There were forty five (45) cases laboratory confirmed by both urea breath test and rapid Ab immunoassay 

out of (78) cases with clinical symptoms of H. pylori infection; (8) cases that were only positive for rapid 

Ab immunoassay; and (25) instances tested negative for H. pylori by both (UBT and Rapid Ab test), as 

shown in the table(2). Additionally, 45 samples were taken as a control from people who appeared to be in 

good health. 

 

Table (2) distribution of H.pylori results among combination tests ( serologic test and Uerea Breath Test 

(UBT). 

Diagnostic Method Posative Nagative Total 

Serologic test 53 (67.9%) 25(32.05%) 78 

Urea Breath Test( UBT) 45 (57.6%) 33(42.3%) 78 

 

Two different types of tubes—EDTA tubes (whole blood) and gel tubes—were used to collect blood 

samples from patients and persons who appeared to be in good condition. Samples were obtained from AL-

Qassim General Hospital and Murjan Teaching Hospital. 

 

These non-invasive techniques were used to confirm the H. pylori infections in the (45) cases (19 (42.3%) 

male and 26 (57.7%) female). Non-infected H. pylori instances were revealed in 13 (40.62%) men and 20 

(43.47%) women. 

 

Table (3): Number and percentage of infected and non-infected persons included in this study. 

Non-infected Infected Total Gender 
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13(40.62%) 19(42.3 %) 32 (41%) Male 

20(43.47%) 26(57.7%) 46 (59%) Female 

33(42.3%) 45(57.69%) 78 (100%) Total 

0.063 X
2
 

0.802 P-value 

 

The findings of the current investigation revealed no statistically significant difference between male and 

female H. pylori infections. 

 

A rapid Ab test based on a blood serum sample (serological test) and a urea breath test, the gold standard 

for identifying H. pylori infection, that was utilized to corroborate the rapid Ab test's findings, were both 

used in this study to detect H. pylori infection. 

 

According to [8], the gold standard method for non-invasively identifying H. pylori is the urea breath test. 

In a lot of therapeutic circumstances, UBT might be recommended because it's non-invasive and simple to 

administer. 

 

The findings of this study revealed that the prevalence of H. pylori infection was 57.69% in the study group, 

which was less than Jordan (88.6%) [12] and the 83.5% Iranian population [13] but nearly comparable to 

neighboring nations like Saudi Arabia (46.5%) [9], Kuwait (49.7%) [10], and Turkey (66.3%) [11]. 

 

The prevalence of H. pylori infection in Egypt's general population was 70%. (14). In Pakistan (74.4%), 

China (62.2%), and Korea (66.9%), H. pylori infection is widespread. According to [15], a variety of 

contributing factors, including living standards, socioeconomic status, geographic location, and ethnicity, 

have been linked to H. pylori infection. These factors may all be to blame for variations in the prevalence 

rates of H. pylori in various studies carried out around the world. Such discrepancies may be caused by the 

study's size, the exclusion of antibiotic use in the past, or the variety of H. pylori detection techniques [16]. 

 

3.2 Human DNA Extraction and PCR Products Detection 

All 45 H. pylori patients' entire blood samples and 45 samples from ostensibly healthy controls were used to 

extract the human DNA genome, which exhibited a DNA concentration of 50-150 ng with a purity of 1.8-

2.0. These DNA samples underwent PCR amplification using specific primers that targeted particular DNA 

regions before being submitted for sequencing-based single nucleotide polymorphism (SNP) testin 
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Figure (1): illustrate the electrophoresis pattern of the extracted DNA. 

 

3.3 Genotypic Characterization of IL-17 gene SNPs (rs2265913) 

According to the figure (2), all study groups' electrophoresis gels showed evidence of gene amplicons due 

to the IL-17 gene's amplification at region rs2265913. 

 

 
Figure (2): Gel electrophoresis carried on (agarose gel (1.5%), 75% V for 1hr.) for IL-17 gene (rs2275913).  

PCR products visualized under U.V. light after staining with ethidume bromid. M: 100 bp DNA marker; the 

lane 1-10: from DNA of H.pyloripatients, 11-20 from DNA of control . The size of product is 210bp. 

 

Table (4) lists the genotype relationship and allele frequency for patients and controls. 

Genot

ypes 
Control Patients  OR (95% CI) P-value 

A/A 10 (22.2%) 25 (55.6%) 1.00 

0.001 

G/A 23 (51.1%) 11 (24.4%) 0.19 (0.07-0.10) 
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G/G 12 (26.7%) 9 (20%) 0.30 (0.53-0.93) 

Allele Frequency 

A 43 61 
2.30 

(1.25-4.21) 
0.01 

G 47 29 
0.43 

(0.24-0.80) 

*(P<0.05), OR: odd ratio, CI: confidence interval 

 

The association between rs2275913 genotypes and H. pylori infection showed that the A/A genotype was 

more related to the infection, but the G/A genotype conferred reduced susceptibility to the infection for 

carriers, with an odd ratio (95% CI) of 0.19 (0.07-0.10), P=0.001. 

 

The results of the allele frequency analysis showed that the control group and the patients had a substantial 

difference (P 0.01). In Babylon Province, the G SNP variant in rs2275913 may be linked to resistance to H. 

pylori infection. With an odd ratio (95% CI) of 2.30 (1.25–4.21), allele A represents the risk allele, and 

allele G represents the protective allele with an odd ratio (95% CI) of 0.43 (0.24-0.80). 

 

This study's findings supported those of [17], [18], which found that individuals with the AA genotype for 

rs2275913 had a higher risk of H. pylori infection compared to healthy controls.Numerous studies of IL-17 

SNPs and susceptibility have concentrated on illnesses related to inflammation because IL-17 is known to 

be a significant pro-inflammatory mediator. 

 

In agreement with the findings of the current investigation, [19] found a strong correlation between 

Helicobacter pylori infection and polymorphisms in the interleukin-17 gene at snp rs2275913G>A. 

 

Additionally, [20] reported that the AA genotype and the A allele were substantially related to the risk of 

infection with H. pylori bacteria and the potential development of stomach cancer in a study on Chinese and 

Japanese subjects. On the other hand, research on Aryans and Persians demonstrated that there is no 

connection between inflammation and chronic active gastritis (CAG), which is brought on by infection with 

the Helicobacter pylori bacteria and (snps rs 2275913 of the IL17 gene). 

 

3.4 Estimation of IL -17 Serum level 

According to the table(5), the mean concentration of IL-17 in patients with H. pylori infection was 97.85± 

39.54 pg/ml, compared to 75.58 ±22.74 pg/ml in controls. This difference was significant (P 0.05). 

 

Table (5) .IL-17 Serum Level in the Patients and control (Mean± Standard deviation) 

Groups  IL-17 mean ±SD 

Control 75.58 ± 22.74 

 Patients  97.85 ± 39.54 

T test  3.274 

P value  0.002 (S) 
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S: Significant difference at P<0.05 

 

According to the study's findings, interleukin-17 levels are higher in H. pylori-infected individuals than in 

healthy individuals. This may be because H. pylori bacteria stimulates Th17 cells, which in turn causes the 

immune system to release cytokines (IL17). As a result, the concentration of IL17 will rise in infected 

individuals. 

 

The findings of this investigation were consistent with those of a previous study by [21], which showed a 

rise in Th17-associated cytokines in serum samples from patients with H. pylori infection. 

 

Recent studies [22], which supported our findings in this investigation, showed an increase in pro-

inflammatory cytokines such as IL-17 and Th17 cells in H. pylori-infected gastric biopsies as compared to 

healthy controls in H. pylori-infected patients. [23] observed that the number of circulating Th17 cells was 

higher in individuals with H. pylori infection and considerably higher in those who had previously 

experienced the condition. They came to the conclusion that higher IL-17 cytokine serum levels may 

represent the response of Th17 cells to H. pylori infection after their findings showed that Th17 cells are 

raised in the blood as well as the stomach mucosa. 

 

3.5 Correlation of IL-17 Serum Level with IL-17 (rs 2275913). 

The results showed a significant effect of the A/A genotype in IL-17 (rs 2275913) on the concentration 

level of IL-17 (114.26 pg/ml) in sera of these studied groups when compared to the median serum level of 

G/A (78.37 pg/ml) and G/G (76.13 pg/ml) groups. The correlations between the IL-17 (rs 2275913) gene 

polymorphism and the level of IL-17 in human sera were investigated. 

 

Table (6): Correlations of IL-7 (rs 2275913) gene polymorphism with serum levels of IL-7 in H. Pylori 

infected patients 

Genotype  IL-17 (Mean± SD) 

AA 114.26±46.33 

GA 78.37±10.34 

GG 76.13±11.17 

P value  0.005 

 

More IL-17 is present in the stomach mucosa of H. pylori-infected mice [24]. This demonstrates that Th17 

cells cause H. pylori gastritis, at least in mice. For example, IL-17 is one of the early cytokines found in the 

stomach mucosa of mice infected with H. pylori [25]. 

 

However, IL-17 encourages polymorphonuclear neutrophil recruitment and activation, and it is believed to 

be a crucial biological element in the inflammatory lesion connected to H. pylori infection [26]. 

 

[27] mentioned that the Th17 cell signature cytokine IL-17, which is linked to inflammation in a number of 

autoimmune diseases, mediates the host's defense against bacterial infections, especially at mucosal 

surfaces. 

 

Although bacterial virulence factors have a substantial impact on how an H. pylori-driven infection 

develops, the host's attempt to get rid of the pathogens ultimately results in an overactive and improperly 
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counter-regulated immune response that may cause tissue damage. Recent experimental findings suggest 

that the IL-23/IL-17 pathway plays a major role in the maintenance of stomach inflammation in patients 

with H. pylori infection [28]. 

 

4. Conclusion 

In the Babylon province, the IL-17 gene (rs 2275913) has a significant association with H. pylori infection. 

The relationships between the amount of IL-17 in human sera and the IL-17 gene polymorphism 

(rs2275913) are also significant. 
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