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INTRODUCTION

 Helicobacter pylori (H. pylori) is a Gram-negative 
rod shape bacterium that colonizes stomach of 
about 50% of world’s population.1 It can colonize 
the gastric mucosal environment for years if left 
untreated and increase the risk of gastric disease 
development.2 Frequent physiological changes 
by this bacterium are gastritis, peptic ulcer (PU) 
and less commonly gastric cancer.3 H. pylori has 
been classified as class I carcinogen by the World 
Health Organization.4 H. pylori is considered as a 
major cause of peptic ulcer and mucosa associated 
lymphoid tissue lymphoma or gastric cancer.5 
Although, gastritis to gastric cancer development 
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ABSTRACT
Objective: The aim of study was to investigate the association of IL 1B gene polymorphism with involvement 
of H. pylori and other gastric diseases.
Methods: Blood samples of dyspeptic patients were collected from endoscopy department of Allied Hospital 
Faisalabad from January 2017 to January 2019 and were qualitatively assayed for serological detection of 
CagA H. pylori antibodies. PCR followed by direct sequencing was performed for proinflammatory IL-1B gene 
polymorphism detection. Sequence analysis was performed in software SnapGene viewer for haplotypes.
Results: Demographic characteristics of seropositive patients showed maximum 25% gastritis in age groups 
of 20-40 years and 41-60 years, predominantly (41.7%) in females. While in seronegative patient’s gastritis 
(33.3%) was found in age group of 20-40 years mainly in males (41.7%). Among studied groups, higher 
expression of IL-1B-511 genotype (33.3%) polymorphism was found in healthy individuals as compared to 
H. pylori seropositive (25%) and seronegative (8.3%). While IL-1B-31 genotype showed maximum 33.3% 
polymorphism rate in seropositive gastric diseased group. Moreover, haplotypes frequencies IL-1B-511CC 
and IL-1B-31TT were predominantly (20%) found in seropositive gastric diseased group.
Conclusions: In H. pylori seropositive patients, gastric disease was commonly found, however, gastric 
disease was not only associated with H. pylori as seronegative patients were also carrying gastric 
complications. Interleukin IL-1B polymorphism was partially associated with H. pylori infection in studied 
dyspeptic population.
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is a rare state, various studies reported that 
IL-1 and tumor necrosis factor- alpha (TNF-α) 
polymorphism along with H. pylori infection are 
predisposing risk factors for gastric carcinoma.6 
H. pylori infection induces proinflammatory host 
response in stomach and leads to release of different 
cytokines or interleukins, more frequently IL-1B, 
IL-1A, IL-6, IL-8, IL-10, and TNF-α.7,8 Interleukin 
polymorphism increases the production of mucosal 
cytokine (IL-1β) level that ultimately reduces the 
acid (HCl) secretion in the stomach and causes 
gastric inflammation.9

 Various studies have demonstrated that 
expression of IL-1B gene is frequently influenced 
by two allelic variants, IL-1B-511 and IL-1B-31, 
which are associated with IL-1B transcription.10 
The polymorphism of these two genotypes has 
a synergistic effect on phenotypic change that 
increases the production of cytokine level and 
results in predisposition of gastritis.11 Several 
studies have reported that chronic gastritis is an 
established precursor of gastric adenocarcinoma 
with involvement of cytokine gene polymorphism.12 
A study described the association of genotypes (IL-
1 or 1L-8) polymorphism and H. pylori infection and 
reported their combined effect for the risk of gastric 
carcinogenesis.13 In addition, haplotypes (TT, CC 
or CT) variable frequencies have an association 
with gastritis and gastric cancer development.14 
The aim of our study was to elucidate the potential 
association of H. pylori infection with IL-1B gene 
polymorphism existence in infected population in 
district Faisalabad, Pakistan.

METHODS

Study subjects: A total of 240 dyspeptic patients 
were examined through endoscopy for presence of 
gastric disease at tertiary care hospital, Allied Fais-
alabad. This study was conducted from January 
2017 to January 2019. A structured questionnaire 
was designed to collect demographic data of en-
rolled patients. Age of participants was categorized 
in three groups; 20-40 years, 41-60 years and 61-90 
years including both (male and female) genders. 
The patients unable to complete the endoscopy pro-
cedure were excluded due to failure of clinical indi-
cation and informed consent was signed by patient 
or patient`s attendant for blood sample collection. 
Prior to conduct study approval was obtained from 
local health committee Allied Hospital Faisalabad 
(D.No.194/ORIC dated January 1, 2019). The bio-
ethics committee UAF also approved the study pro-
tocol. A group of healthy volunteer individuals was 
also enrolled to compare interleukin (IL-1B) gene 

polymorphism among clinically gastric diseased 
and healthy population at district Faisalabad.
H. pylori Serological Examination: All selected 
dyspeptic patients were initially screened for 
presence of H. pylori infection on the basis of 
antibodies (Ab/s) detection. All blood samples 
were processed on H. pylori ‘One Step Test device 
(CTK BIOTECH, San Diego, CA 92121 USA).15 
DNA Extraction: A total of 36 samples, 12 from 
each selected group (Healthy, H. pylori seropositive 
and seronegative gastric diseased) were processed 
for IL-1B gene polymorphism as only H. pylori 
seropositive were entertained with comparison 
of others. Host genomic DNA extraction was 
performed by using commercially available kit 
(HiPura Blood Genomic DNA Kit) as described 
previously,16 and extracted DNA samples were 
stored at 4ºC for genotyping.
Genotyping for IL-1B gene Polymorphism: All 
extracted DNA samples were processed further 
for IL-1B genotyping and amplification was done 
through PCR using commercially available PCR 
kit (Thermo Scientific™ K0171). Polymorphism 
frequency was analyzed by processing the PCR 
products on 2% gel electrophoresis, visualizing a 
single band of specific base pair sizes in patients 
and healthy group samples. Specific primer sets and 
PCR conditions were used as followed in a previous 
study.9 The sequences of reverse and forward 
primers and PCR conditions are given in (Table-I).
 For allelic variant analysis (IL-1B-511 C/T and 
IL-1B-31 T/C allele haplotypes), PCR products 
were sent to Eurofins Genomics, USA. Sequencing 
results were annotated in software SnapGene 
(version 4.2.1) for evaluation of allelic haplotype 
(CC, TC and TT) frequencies.

RESULTS

Segregation of Selected Dyspeptic Population: 
Out of 240 dyspeptic patients, 70 (29.8%) were 
diagnosed with gastric diseases, of which 25 were 
having gastritis, 29 were with esophageal fundal 
varices (EFV), 12 showed red sign in stomach 
with gastro-pathy while only 2 patients were 
having peptic ulcer and 2 patients showed gastro 
esophageal reflux disease (GERD). The categorical 
distribution of dyspeptic gastric diseased patients 
is shown in (Fig.1).
 Demographic characteristic of gastric diseased 
patients showed that 50% of population were 
found in second age group, 28.6% in first while 
only 21.4% were found in third age group. Gender 
wise distribution showed 55.7% were females.
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Seroprevalence of H. pylori: In overall selected 
dyspeptic population, a low seroprevalence 
(7.0%) of H. pylori was found, while among 70 
gastric diseased patients, 16 (23%) were positive 
for CagA H. pylori antibodies and others 54 (77%) 
were seronegative. Most of the seropositive gastric 
diseased patients (43.8%) were found in the first age 
group and predominantly were females (56.2%).
Characteristics of selected clinical and healthy 
groups: Studied subjects (n=36) were found with 

variable clinical characteristics. Table-I. Maximum 
gastritis 33.3% cases of seronegative gastric 
diseased group were found in the first age group. 
While, 25% of gastritis cases were found in other 
two age groups of seropositive and seronegative 
gastric diseased cases respectively. In healthy 
group, maximum 41.7% individuals were found 
in first and second age group. Gender wise 
distribution showed that majority of the cases 
(58.3%) were females in seronegative and healthy 
groups. EFV cases were found maximum 16.7% 
in first and second age groups of seropositive and 
seronegative gastric diseased patient respectively. 
PU occurrence rate of 8.3% was found in first age 
group of seronegative while in other two age 
groups of seropositive patients. Demographic 
distribution of three groups selected for genotype 
IL-1B polymorphism is shown in (Table-II).
Genotype and Allelic variant distribution of 
IL-1B polymorphism in clinical and healthy 
Individuals: Out of 36 cases, 23 showed IL-1B gene 
polymorphism on targeted positions (-511 and 
-31). Maximum 25% polymorphism was found 
at IL-1B-511CT in H. pylori seropositive gastric 
diseased cases, while for IL-1B-31TC genotype 

H. pylori infected Dyspeptic Gastric Diseases

Fig.1: Clinical characteristics of 
dyspeptic gastric diseased patients.

Table-I: PCR primers and conditions.

Genotype polymorphism Primers PCR conditions

IL-1B-511C/T

F 5′-GC CT GA AC CC TG 
CA TA CC GT-3′
R 5′-GG AA TC TT CC CA 
CT TA CA GA TGG-3′

Denaturation of DNA for 10 minutes at 95°C, 40 
cycles for 1 minute at 95°C, annealing at 55°C 
extension at 72°C and final extension for 5 minute at 
72°C.

IL-1B-31T/C

F 5′-AG AA GC TT CC 
ACCAATAC TC-3′
R 5′-AC TAAC TT TA GG 
GT GT CAG-3′

10 min denaturation at 94°C, 36 cycles for 2 minute 
at 94°C, annealing at 54°C, extension at 72°C and 
final extension at 72°C for 5 min.

Table-II: Demographic distribution of clinical and healthy individuals for IL-1B Genotype.

Healthy group
 No. of Subjects (%)

H. pylori Seronegative Gastric 
diseased group  No. of cases (%)

H. pylori Seropositive Gastric diseased 
group  No. of cases (%)

Parameters Gastritis PU* EFV** Gastritis PU* EFV**

Age
20-40 Years 5 (41.7) 4 (33.3) 1 (8.3) - 3 (25) - 2 (16.7)
41-60 Years 5 (41.7) 3 (25) - 2 (16.7) 3 (25) 1 (8.3) -
61-90 Years 2 (16.7) 1 (8.3) - 1 (8.3) 2 (16.7) 1 (8.3) -
Gender
Male 5 (41.7) 5 (41.7) - - 3 (25) 1 (8.3) 2 (16.7)
Female 7 (58.3) 3 (25) 1 (8.3) 3 (25) 5 (41.7) 1 (8.3) -

*Peptic Ulcer (PU), **Esophageal Fundal Varices (EFV).
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polymorphism existence was high 16.7% in both 
gastric diseased cases. Twenty-five percent of 
gastritis patients showed polymorphism for both 
(IL-1B-511 and IL-1B-31) genotypes whereas, only 
8.3% of EFV patients showed polymorphism for 
IL-1B-31T/C. Healthy individuals also showed 
33.3% and 16.7% polymorphism at IL-1B-511C/T 
and IL-1B-31T/C promoter sites respectively. The 
detail of IL-1B gene polymorphism is presented in 
(Table-III). All samples positive for IL-1B-511 T/C 
genotype polymorphism, produced a single band 
of 155bp size amplicon while IL-1B-31 C/T positive 
samples exhibited a single band of 448bp in PCR 
products as visualized on 2% gel electrophoresis. 
Haplotype C-T allelic variants in clinical and 
healthy groups: Two loci in IL-1B gene (IL-1B-
511C/T and IL-1B-31T/C) containing three main 
haplotypes (CC, CT and TT) were analyzed in the 
studied population. Out of 23 individuals (clinical 
and healthy) with polymorphic IL-1B genotype, the 
persistence of polymorphism was compared between 
seronegative and seropositive groups. For IL-1B-511, 
seronegative healthy individuals showed maximum 
33.3% frequency of CT haplotype, whereas, high 20% 

of CC haplotype carriers were found in seropositive 
gastric diseased patients. While, 14.3% CT haplotype 
frequency was found for IL-1B-511 in gastric 
diseased seronegative patients. Individuals carrying 
IL-1B-31 genotype were found to have maximum 
28.6% haplotype CC in seronegative gastric diseased 
cases as it was 20% among seropositive gastric 
diseased cases. Similarly, the frequency of haplotype 
TT was also prevalent in 20% cases of seropositive 
gastric disease and CT allelic variant was 14.3% 
among seronegative gastric diseased cases. 
The polymorphism of both genotypes; IL-1B-511 
and IL-1B-31 was simultaneously identified among 
seronegative gastric diseased cases with 28.6% TT 
haplotype frequency. While, 20% CC haplotype 
was found in seropositive cases followed and 10% 
CT haplotype. Seronegative gastric diseased cases 
(14.3%) were found with CC haplotype. Haplotype 
distribution in clinical cases and healthy individuals 
was mentioned in (Table-IV).

DISCUSSION

 In the present study out of total dyspeptic 
population, 29.2% were found with gastric 
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Table-III: Comparative genotype frequencies in relation IL-1B gene polymorphism
 in seropositive gastric diseased patient and healthy group.

Genotype
Seronegative 

Healthy group No. 
of individuals (%)

Seronegative Gastric Diseased 
group No. of cases (%)

Seronegative Gastric Diseased 
group No. of cases (%)

Gastritis PU EFV Gastritis PU EFV

IL-1B-511C/T
IL-1B-31T/C
IL-1B-511C/T plus IL-1B-31 T/C
Negative

4 (33.3)
2 (16.7)

-
6 (50)

1 (8.3)
2 (16.7)
3 (25)

2 (16.7)

-
-
-

1 (8.3)

-
1 (8.3)

-
2 (16.7)

3 (25)
2 (16.7)
3 (25)
1 (8.3)

-
1 (8.3)

-
1 (8.3)

-
1 

(8.3)
-

*Peptic Ulcer (PU), **Esophageal Fundal Varices (EFV).

Table-IV: Genotype and haplotype allelic distribution of IL-1B polymorphism
in clinical patients with gastric disease and healthy individuals.

Genotype Haplotype Healthy individuals (%) Seronegative Gastric 
Diseased Cases (%)

Seropositive Gastric 
Diseased Cases (%)

IL-1B-511

IL-1B-31

IL-1B 511plus IL-
1B-31

CC
CT
TT
CC
CT
TT
CC
CT
TT

1 (16.7)
2 (33.3)
1 (16.7)

-
1 (16.7)
1 (16.7)

-
-
-

-
1 (14.3)

-
2 (28.6)
1 (14.3)

-
1 (14.3)

-
2 (28.6)

2 (20)
-

1 (10)
2 (20)

-
2 (20)
2 (20)
1 (10)

-



diseases. The prevalence of EFV was found 
higher 12.08% as compared to gastritis (10.4%) 
and PU (0.83%) irrespective of gender and age. 
H. pylori seroprevalence in gastric diseased 
patients was found as 23%. The present study 
showed an independent correlation between 
gastric diseases and H. pylori infection as gastric 
atrophy was present in both groups dyspeptic 
population (with or without H. pylori infection). 
These results indicated that H. pylori is not the 
only cause of gastric abnormalities. In consistency 
with a previous study that host genetic factors and 
unhygienic living condition are involved in diverse 
effects of H. pylori-related gastric diseases.17

 The role of genetic risk factor was also 
investigated for development of gastric disease 
severity. The results of the study showed that 
seropositive gastric diseased patients with gastritis 
had higher rate 25% of IL-1B gene polymorphism 
at -511C/T site as compared to seronegative gastric 
diseased group with gastritis (8.3%). The IL-1B 
gene polymorphism at -31T/C site was also studied 
and it was found that all the groups (seronegative, 
seropositive and healthy population) expressed 
same rate (16.7%). There were some of the patients 
with gastritis showed polymorphism for this gene 
at both of these sites (IL-1B-511C/T plus -31T/
C). But one interesting result found was that the 
seronegative healthy group (without any gastric 
problem) had 33.3% gene polymorphism at -511C/
T site. A study performed in Pakistan by Raza et 
al.18 described that IL-1B gene polymorphism at 
two sites (-511 and IRN) contributes a high risk 
for GC in patients carrying H. pylori infection and 
suggested that a low frequency polymorphism in 
healthy group may increase the susceptibility for 
H. pylori infection. In the Russian populations, 
a significant association was found among H. 
pylori infection and IL-1B polymorphism.19 In 
contrast, a study showed that single nucleotide 
polymorphism in IL-1B promoter site -511 was 
not linked with gastric disease while only IL-
1B-31 position polymorphism was only linked 
with gastric disease risk in Caucasian population.20 
Another study conducted for polymorphism in IL-
1B at -511, -31 and IL-18 reported that IL-1B-511 
polymorphism was responsible for causing the 
increase risk GC while other two positions were not 
significantly correlated for development of GC.21 
In present study, IL-1B gene polymorphism was 
higher in gastric diseased groups (with or without 
H. pylori infection) as compared to seronegative 
healthy group. 

 In this study, we evaluated the relevance of se-
quence context of IL-1B gene polymorphs with 
haplotypic frequency predominance in the selected 
population. Three main haplotype variables (CC, 
TC and TT) with various rates were found in the 
promoter/enhancer sites of IL-IB (-511CT and 
-31TC). The frequencies of C/T haplotypes were 
identified by annotating the genotyping sequence 
results in software Snapgene viewer (version 4.2.1). 
In this particular study, for IL-1B-511T/C poly-
morphism, CC and TT haplotype frequencies were 
in 16.7%, while CT was found in 33.3% of healthy 
individuals. However, in the H. pylori seropositive 
patients with gastric diseases, risk was increased 
20% for IL-1B-511 CC haplotype as compared to H. 
pylori seronegative carrying 14.3% CT haplotype. 
IL-1B-31 CC haplotype was observed higher 28.6% 
in seronegative gastric diseased group followed by 
20% in H. pylori seropositive gastric diseased cases. 
While haplotypes TT and TC (16.7%) were found 
predominant in healthy individuals. Combined 
polymorphism of IL-1B-511 plus IL-1B-31 geno-
types results showed that TT (28.6%) was high in H. 
pylori seronegative gastric diseased patients while 
in H. pylori seropositive patients, haplotype CC 
(20%) was observed. In China, a study conducted 
by Hong et al.22 described that interleukin IB-511TT 
or T allelic variants had a link for gastric carcino-
genesis. Another study conducted in Germany, 
showed polymorphism of IL-1B gene was without 
any involvement of carcinogenesis.23 A comparative 
study investigated the haplotype frequencies (CC, 
TC and TT) in four Asian populations with gastric 
diseases and found Japan and Thailand population 
at higher risk of H. pylori infection as compared with 
China and Vietnamese population.24 In the  present 
study, a potential association of allelic variants of 
IL-1B gene with gastritis was found. Study poly-
morphism results showed predominance of CC and 
TC was found in gastric diseased population of dis-
trict Faisalabad. While a study conducted in Korea, 
reported a higher frequency of TT haplotype in -511 
and -1RN positions polymorphism with an associa-
tion of gastric diseases.25

CONCLUSIONS

 The present study showed only a higher 
expression of IL-1B-31 polymorphism in H. pylori 
infected gastric diseased patients as compared to 
IL-1B-511 polymorphism. So a partial involvement 
of studied gene contribution was observed. Both IL-
1B-511 and 31 positions were not equally responded 
for gastric diseases development. The patients with 
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age 41-60 years were found at higher risk of H. pylori 
infection. Although the studied gastric diseased 
patients were frequently found positive for H. 
pylori, it is not only the risk for gastric complications. 
The H. pylori positive population having IL-IB 
polymorphism was presented with gastritis, EFV 
and PU that increase the risk of adenocarcinoma. 
It is suggested that upon diagnosis with H. pylori 
infection, the in time therapy be considered as 
compulsory to the patients. Moreover, IL-1B-511 
and IL-1B-31 CT polymorphism that was also 
observed in healthy individuals may increase the 
risk of getting H. pylori infection.
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