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Introduction 
 
Helicobacter pylori is a Gram-negative microaero-
philic bacterium, whose infection is one of the 
major causes of chronic gastritis and peptic ulcer 
disease (PUD) in human beings (1, 2). A majority 
of the world population is reported to be infected 
with H. pylori, but only 20% of the infected indi-
viduals develop clinically significant disease (3). 

While most infected individuals remain asymp-
tomatic, persistent colonization and chronic in-
flammation increase the risk of developing 
atrophic gastritis, peptic ulcers, and gastric cancer 
(4, 5).The clinical outcome of H. pylori infection 
can be determined by the genetic characteristics 
of the host and the bacteria, and also by envi-

Abstract 
Background: Helicobacter pylori are the main cause of chronic inflammation and peptic ulcer. We aimed to de-
termine if IL-1B+3954 and IL-1RN polymorphisms are associated with the risk of chronic gastritis and peptic 
ulcer in Iranian population.  
Methods: In this case-control study, from 198 individuals enrolled by Mohammadi Hospital, Bandar Abbas, 
southern Iran from 2012 to 2014 and who showed the symptoms of chronic gastritis and 84 with peptic ulcer 
participated in the case group, two biopsies were taken from the body, antrum, or ulcer edge of each patient. 
Individuals without chronic gastritis or peptic ulcer were selected as the control group and we also confirmed 
the presence of anti-H. pylori serum IgG in 321 control subjects. IL-1B+3954C/T polymorphism was analyzed 
through PCR-RFLP, while the IL-1RN polymorphism was analyzed via PCR-based VNTR.  
Results: IL-1B+3954 TT was associated with a high risk of gastritis and peptic ulcer [Odds Ratio (OR)]=2.63, 
95% Confidence Interval (CI)= (1.47-4.70) (OR=3.40, CI=1.72-6.71) respectively and the IL-1B+3954 T allele 
was associated with chronic gastritis (OR=1.64, 95% CI=1.13-2.36). Moreover, patient carrying IL-1RN L/2 
and allele 2 showed an increased risk of peptic ulcer (OR=2.97, CI=1.72-5.11, OR=1.64, CI=1.13-2.36), re-
spectively.  
Conclusion: IL-1B and IL-1RNare associated with an increased risk for chronic gastritis and peptic ulcer dis-
ease. 
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ronmental factors (6).Recently, inflammatory re-
sponse is one essential part of the pathogenesis 
of PUD. Evidence also suggests that inflammato-
ry cytokines, besides the genetic variation in the 
genes that encode the inflammatory mediators, 
might play a key role in the development of PUD 
(7, 8). 
The interleukin-1 (IL-1) gene cluster on chromo-
some 2q contains three related genes within a 
430-kb region: IL-1A, IL-1B, and IL-1RN, which 
encode the pro-inflammation cytokines IL-1a and 
IL-1b and the endogenous receptor antagonist 
IL-1ra, respectively (9). IL-1b is up-regulated in 
the presence of H. pylori and is a potent inhibitor 
of gastric acid secretion (10). Three di-allelic pol-
ymorphisms in IL-1B have been reported, all rep-
resenting C–T base transitions, at positions -511, 
-31, and +3954 bp. IL-1RN has a Penta-allelic 
86-bp tandem repeat polymorphism in intron-2, 
while IL-1RN allele 2 has been shown to be as-
sociated with enhanced IL-1b production 
(11).Polymorphisms have been reported to be 
related to variations in the production levels of 
IL-1b and IL-1ra (12). 
In this study, we investigated whether IL-1B 
(rs1143634) and IL-1RN polymorphisms are as-
sociated with chronic gastritis or peptic ulcer in 
Iran. 
 

Methods 
 
We conducted a case-control study, 282 patients 
(including 198 patients with chronic gastritis and 
84 patients with peptic ulcer) who underwent an 
endoscopic study in a specialized unit for Gastro-
enterology Endoscopy in the city of Bandar Ab-
bas in 2012 to 2014, southern Iran were included 
in this study. All the study participants belonged 
to Hormozgan Province in Iran, and all of them 
suffered from functional dyspepsia and epigastric 
pain. These patients did not receive H. pylori erad-
ication therapy. Moreover, we selected those in-
dividuals who had no signs of dyspepsia, no his-
tory of gastric diseases, and no indication for en-
doscopy, and used IgG-Anti H. pylori ELISA test 
to diagnose H. pylori infection in them. Finally, 

321 people were positive for serum H. pylori IgG 
indicating their previous exposure to H. pylori. 
However, they had no signs of gastric diseases so 
they were selected as the control group. 
In both groups, the researcher excluded the sub-
jects under non-steroidal anti-inflammatory drug 
(NSAID) treatment and those with autoimmune 
gastritis.  
Informed consent was obtained from the partici-
pants, and they were informed that the results 
would be used for developing better treatment 
strategies for such diseases. Hormozgan Bioeth-
ics Committee of the Medical University ap-
proved the validity of this study. 
Details of the study participants such as diet, so-
cio-demographic factors, family history of gastritis 
or ulcers, and smoking habits were recorded in 
surveys.  
 

Endoscopy and Gastric Histology 
Every patient underwent an endoscopy using a 
video processor and a video gastroscope (Fuji-
non, Wayne, NJ, USA). In each patient, we took 
two biopsies from the antrum, corpus, or ulcer 
edge; one specimen was immediately fixed in 
formalin for histological testing and the other 
was placed in distilled water for the diagnostic 
test. The biopsies collected for the diagnostic test 
were stored at -20°C until the processing proce-
dures. Furthermore, the histological sections 
were stained with hematoxylin and eosin and 
evaluated by a pathologist using updated Sydney 
System criteria (13). Endoscopic observation and 
histopathological confirmation were applied to 
determine the patient’s pathology in the study. 
And we finally selected 282 individuals Helicobac-
ter pylori positive as patient group. 
 

Serology 
Blood samples (5 ml) were collected from all the 
control group subjects. The serum was tested for 
IgG anti-H. pylori by ELISA; International Im-
muno-Diagnostics, Foster City, CA, USA) fol-
lowing the manufacturer’s instructions. The sen-
sitivity and specificity of this method was 96%. A 
subject was considered H. pylori positive if we 
detected antibodies in the serum. 
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Analysis of IL1B and IL1RN Genes 
In this study, genomic DNA was extracted from 
peripheral blood using the QIA amp DNA Mini 
Kit. IL-1B+3954C/T polymorphisms were ana-
lyzed by RFLP with the TaqI enzyme (14). The 
PCR products were analyzed by electrophoresis 
on a 2% agarose gel stained with 0.1% ethidi-
umbromide. PCR products were digested with 2 
units of TaqI for 8 h at 65°C and resulted in an 
intact fragment of 249 bp (allele T) or in two 
fragments of 135 and 114 bp (allele C).Fragments 
were analyzed by electrophoresis on 3% agarose 
gels stained with 0.1% ethidium bromide (Fig.1). 
 

 
 

Fig. 1: Agarose gel showing interleukin (IL)-1B TaqІ-
restriction patterns in four individuals. Lane 1 homo-
zygous for allele T(TT) lanes 2,3 show an individual 
heterozygous (CT), and lane 4 homozygous for allele 
C(CC), A 100 basepair ladder is shown in the right 
lane (5) 

 
IL-IRN Gene Polymorphism 
The Penta-allelic variable number of 86-bp 
VNTR in intron 2 of the IL-1RN gene was ana-
lyzed by PCR. The oligonucleotides 5′ CTCAG-
CAACACTCCTAT 3′ and 5′ TCCTGGTCTG-
CAGGTAA 3′ were used as primers (12). The 
PCR products resulting in a short allele with two 
repeats of the 86-bp (IL-1RN*2) or long alleles 
(IL-1RN*L): allele 1(four repeats), allele 3 (five 
repeats), allele 4 (three repeats), and allele 5 (six 
repeats) were analyzed by electrophoresis on 2% 
agarose gel stained with 0.1% ethidium bromide 
(Fig.2). 

 

Statistical analysis 
Hardy–Weinberg equilibrium (HWE) of allelic 
frequencies at individual loci was assessed by 
comparing the observed and expected genotype 
frequencies by incorporating the χ2 test (for IL-
1B P=0.197; for IL-1RN P=1.00). For statistical 
analysis, the χ2test was used to assess the statisti-
cal significance of the differences between the 
genotype and allelic frequencies of the popula-
tion. Odds ratios (OR) with a 95% confidence 
interval (CI) were calculated for genotyping ob-
jectives. The level of significance was set at 
P<0.05. 
 

 
 

Fig. 2: Agarose gel showing six different patterns for 
interleukin (IL)-RN genotypes 1,1. 2,2. 1,2. 1,3. 2,3. 
And 3,4. A base pair ladder is shown in the right lane 
(M) 
 

Results 
 

The case group represented 198 individuals with 
chronic gastritis and 84 patients with peptic ulcer 
in this study. The average age of the patients with 
gastritis was 41 yr with an age range of 17 to 85 
yr; the peptic ulcer patients had an average age of 
42 yr, ranging from 23 to 72 yr. Subjects in the con-
trol group had an average age of 41 yr and their age 
ranged from 21 to 74 yr. There were significant dif-
ferences among the three groups in family history 
of ulcer and smoking habits (Table 1). 
The relationships between individual IL-1B and 
IL-1RN genotypes among patients with a risk of 
chronic gastritis and peptic ulcer are represented 
in Tables 2 and 3. 
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Table 1: Demographic Characteristics of Cases and Controls 

 

 
 

Control (321) 
n (%) 

Gastritis (198) 
n (%) 

P Peptic ulcer 
(84) n (%) 

P 

Age (yr) 41.8 ±15.9 41.2±16.1 0.96 42.8 ±15.5 0.31 

Sex    0.79  0.73 
Male  162 (50.4) 103 (52)  40 (47.6)  
Female  159 (49.6) 95 (48)  44(52.4)  
Smoking habit   <0.001  <0.001 
Smoker 51 (15.9) 67 (33.8)  34 (40.5)  
Nonsmoker 270 (84.1) 131 (66.2)  50 (59.5)  
Family history ulcer   <0.001  <0.001 
Yes  46 (14.3) 66 (33.3)  34 (40.4)  
No  275 (85.7) 123 (66.7)  50 (59.6)  

 
The genotype frequencies of the IL-1B +3954 TC 
and TT were significantly different between 
gastritis and control group (OR=1.40, CI=0.94-
2.09, and OR=2.63, CI=1.47-4.70) respectively. 
Moreover, the allele frequency of IL-1B +3954 T 

was significantly different between gastritis and 
control (OR=1.64, CI=1.13-2.36) but there were 
no significant differences in any allele or geno-
type distribution of IL-1RN polymorphism be-
tween gastritis and control group.  

 
Table 2: Genotype and allele frequencies of IL-1B and IL-1RN polymorphisms in gastritis and control 

 

Polymorphism genotype Gastritis (198) 
n (%) 

Control (321) 
n (%) 

ORa(95%CI) P a 

IL-1B CC 84 (42.4) 178 (55.5) 1.0 - 
 TC 79 (39.9) 116 (36.1) 1.40(0.94-2.09) 0.08 
 TT 35 (17.7) 27 (8.4) 2.63(1.47-4.70) <0.001 
 TC+TT 114 (57.6) 143(44.5) 1.64(1.13-2.36) 0.008 
IL-1RN L/L 150(75.8) 240(74.8) 1.0 - 
 L/2 40(20.2) 63 (19.6) 0.99(0.62-1.56) 0.96 
 2/2 8 (4) 18(5.6) 0.83(0.36-1.89) 0.66 
 L/2+2/2 48 (24.2) 81(25.2) 0.95(0.62-1.45) 0.83 

aAdjusted for smoking and family history ulcer 
 

Table 3: Genotype and allele frequencies of IL-1B and IL-1RN polymorphisms in peptic ulcer and control 
 

Polymorphism 
 

Genotype Peptic ulcer 
(84)n (%) 

Control (321)n 
(%) 

ORa(95%CI) Pa 

IL-1B CC 42(50) 178(55.5) 1.0 - 
 TC 19(22.6) 116(36.1) 0.62(0.33-1.16) 0.13 
 TT 23(27.4) 27(8.4) 3.40(1.72-6.71) <0.001 
 TC+TT 42(50) 143(44.5) 0.95(0.62-1.45) 0.83 
IL-1RN L/L 45(53.6) 240(74.8) 1.0 - 
 L/2 36(42.9) 63(19.6) 2.97(1.72-5.11) <0.001 
 2/2 3(3.5) 18(5.6) 0.87(0.22-3.20) 0.83 
 L/2+2/2 39(46.4) 81(25.2) 1.64(1.13-2.36) <0.001 

a Adjusted for smoking and Family history ulcer 
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There wassignificant association between the IL-
1BTT genotype and peptic ulcer (OR=3.40, 
CI=1.72-6.71) but there was no significant asso-
ciation between TC genotype and T allele in pep-
tic ulcer and control group. In peptic ulcer group 
there wassignificant association between L/2 
genotype and 2 alleles as compared to control 
group (OR=2.97, CI=1.72-5.11and OR=1.64, 
CI=1.13-2.36). However, there were no differ-
ences in the frequency of the IL-1RN2/2 geno-
type between peptic ulcer and control. 
 

Discussion 
 

In this study, homozygous variant (TT) of IL-
1B+3954 gene is associated with peptic ulcer and 
caring T allele (CT+TT) is correlated with gastri-
tis. Heterozygous genotype (L/2) and caring 2 
alleles of IL-1RN (L/2+ 2/2) an increased risk of 
peptic ulcer. 
Different pathological mechanisms related to the 
progression of chronic gastritis and peptic ulcer is 
suggested (12). H. pylori infection can cause hy-
pochlorhydria, gastric atrophy, and eventually 
peptic ulcer and cancer. In fact, the interaction 
between the microorganism and the host im-
mune system will lead to diseases. After H. pylori 
infection, the local immune cells are activated and 
exhibit immune responses affecting the disease 
process. For example, increased production of 
pro-inflammatory cytokines in the mucus (such 
as IL-1, IL-6, IL-10, TNF-α, and interferon-γ) of 
those who are at risk of H. pylori infection is as-
sociated with gastritis induced by H. pylori and the 
severity of inflammation (15). IL-1B is a member 
of the IL-1 family and a pro-inflammatory cyto-
kine involved in the immune defense against in-
fection. IL-1B expression increases the expres-
sion of factors adhered to vascular endothelial 
cells that cause the leukocytes to extravagate to 
the site of infection and resets the temperature 
regulation center in the hypothalamus which 
leads to increased body temperature. These are 
the activities of body immune system against in-
fection. In addition, for the role of IL-1B in ad-
justing a secretion of acid and protecting cell ac-
tivities in gastric mucus, there is a body of re-

search related to IL-1B polymorphism, peptic and 
gastric ulcer. Also, it is reported that IL-1B is a 
cell-protecting molecule and strongly limits the 
gastric acid secretion (16). Therefore, IL-1 gene 
polymorphisms may be associated with the sever-
ity of inflammatory diseases, autoimmune diseas-
es, such as rheumatoid arthritis, and cancers, in-
cluding gastric cancer (17). 
In the context of such subjects, the effects of 
polymorphism in two cytokine genes, the pro-
inflammatory cytokine IL-1B and anti-
inflammatory cytokine IL-1RN, in relation to the 
development of peptic ulcer and chronic gastritis 
were analyzed. In this study, a significant associa-
tion was observed between IL-1B+3954TT and T 
allele genotype and patients with gastritis and TT 
genotype and peptic ulcer compared with the 
control group. Since the presence of TT poly-
morphism in IL-1B has been reported as associ-
ated with increased gene expression (18) and this 
increased expression enhances the severity of the 
gastric mucosal inflammatory responses (19), car-
riers of the TT genotype are susceptible to peptic 
ulcer and gastritis. Similar results have been ob-
tained from the populations of Poland(20), Afri-
can Americans and Caucasian (21), but this asso-
ciation was not found in the Chinese population 
(22). This difference in results can be due to dif-
ferent genetic backgrounds in different ethnic 
groups. 
In addition, we conducted on IL-1RN polymor-
phism, a significant association was also observed 
between the genotype L/2 and carriers of the 
allele 2 and peptic ulcer. IL-1RN is involved in 
gastric diseases. The allele 2 is associated with 
increased risk of precancerous lesions indicating 
the role of this polymorphism in the early stages 
of gastric carcinogenesis (23). In another study 
on the Caucasian population, the allele 2 had a 
significant association with increased risk of gas-
tric cancer (24), but this association was not ob-
served in the Korean population (11). In addi-
tion, in a study on the cytokine polymorphisms in 
which a population of Southern Brazil was in-
volved, a significant association was observed 
between the frequency of the allele 2 and devel-
opment of gastric cancer (25). These differences 
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may be due to lower frequency of the risk allele 
in some populations, such as the Asian popula-
tion.  
In this study, the frequencies of allele 2 and 
L/2were 46.4%, 42.9% and 25.2%, 19.6% in pa-
tients with peptic ulcer and control individuals, 
respectively. Since the allele 2 is associated with 
increased production of the IL-1B, which limits 
the amount of gastric acid and that acid reduction 
is favorable for bacterial colonization, the allele 2 
can play a role in the development of gastric dis-
eases with the presence of H. pylori (19). 

 

Conclusion 
 
This study supports the previous evidence on the 
role of inflammatory factors in development of 
gastric diseases in the Caucasian population 
which can potentially help to identify the patients 
at risk and to apply new methods of treatment in 
the future.  
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