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Abstract
Purpose: To assess the nature of the distribution of allelic and genotypic variants of the
polymorphic gene IL1B (T31C)

Material and methods: The study was conducted with the participation of 100 patients with GU
and DU, aged 20 to 84 years, who were hospitalized at the multidisciplinary clinic of the Tashkent
Medical Academy in the period from 2019-2021, as well as 85 healthy individuals without
gastrointestinal diseases.

Results: We studied the features of the distribution of allelic and genotypic variants of the
polymorphic cytokine gene IL1B (T31C) in groups of patients with DU and GU compared with
healthy ones. The study made it possible to determine the participation of unfavorable C allele and
T/C and C/C genotypes in the pathogenetic mechanisms of DU development.

Keywords: IL1B (T31C) cytokine gene polymorphism, alelle, genotype, gastric ulcer, duodenal
ulcer.
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Introduction

Gastric ulcers of the digestive tract are characterized by lesions of the mucous membrane with
spread to the submucosa or muscle tissue, which is often localized in the stomach or proximal part
of duodenum [1]. The overall prevalence of gastric ulcer in the general population is 5-10%
[2,3,47.

Damage to the mucous membrane of the stomach and duodenum is associated with a number of
predisposing factors such as irregular nutrition, stressful situations, hypersecretion of hydrochloric
acid in the gastric mucosa, H. pylori infection, tobacco use, alcohol, non-steroidal anti-
inflammatory drugs (NSAIDs), etc. [5 ]. However, in the presence of all these factors, not all
people develop gastric and duodenal ulcers, which emphasizes the presence of individual
susceptibility to their development associated with the influence of polymorphic genes of a number
of cytokines [5] In particular, the results of modern studies have shown the effect of the
polymorphic gene interleukin 1B (IL1pB), which regulates the production of interleukin 1p in the
mucous membrane of the gastroduodenal tract, on an increased risk of formation of gastric and
duodenal ulcers [7]. Meanwhile, there are conflicting views regarding the involvement of the IL13
gene in the pathogenetic mechanisms of the development of gastric and duodenal ulcers [6].

In this regard, the aim of the study was to assess the nature of the distribution of allelic and
genotypic variants of the polymorphic IL1p gene (T31C) with the study of their role in increasing
the risk of developing gastric ulcer (GU) and duodenal ulcer (DU) in Uzbekistan.

Material and Methods

The study was conducted with the participation of 100 patients with GU and DU (main group 1)
aged 20 to 84 years (median age 42.7+2.3 years) who were hospitalized at the multidisciplinary
clinic of the Tashkent Medical Academy (TMA\) in the period from 2019-2021 years. Depending
on the nosology, patients of the main group | were divided into two subgroups: la (n = 49) - patients
with DU and Ib (n = 51) - patients with GU. The control group (group I1) included 85 healthy
individuals without a history of gastrointestinal tract diseases, corresponding to the main group of
patients in terms of gender and age.

Molecular genetic analysis of the IL1B (T31C) gene polymorphism was carried out in the
Laboratory of Molecular Genetics, Cytogenetics and FISH on the basis of the Republican
Specialized Scientific and Practical Medical Center of Hematology (RSSPMCH, Republic of
Uzbekistan, Tashkent). Isolation of the DNA molecule was carried out from peripheral blood using
the AmpliPrime RIBO-prep kit (LLC Interlabservis, Russia). Detection of IL1p (T31C) gene
polymorphism was carried out using test systems of LLC NPF Litekh (Russia). Amplification was
carried out using a GeneAmp PCR-system 2720 thermal cycler (Applied Biosystems, USA). For
statistical analysis, the package of statistical application programs "OpenEpi 2009, Version 2.3"
was used.

Results and Discussion

The analysis of differences between the frequencies and frequencies of the genotypes of the IL13
(T31C) gene polymorphism is aimed at equalizing the Hardy-Weinberg (RHV, P>0.05) in the
main (x2=2.34; P=0.128) and control groups (x2=0.48 ; P=0.465). ) absence showed deviation.
Based on the analysis of the distribution of allelic and genotypic variants of the polymorphic IL1B
gene (T31C) among the studied groups of patients (n=100) and healthy people (n=85), a number
of features were found. Thus, in the healthy group, the carriage of the major and minor alleles T
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and C was 84.1%/143 and 15.9%/27 cases, respectively. At the same time, the frequencies of the
T/T, T/C, and C/C genotypes were 71.8%/61; 24.7%/21 and 3.5%/3 respectively.

Meanwhile, among patients of the main group, compared with healthy controls, the frequency of
the main allele T decreased to 73.5%/147, while the minor allele C increased to 26.5%/53. Along
with this, the main T/T genotype significantly decreased to 57.0%57 with an increase in the
frequencies of the heterozygous T/C and homozygous mutant C/C genotypes to 33.0%/33 and
10.0%/10, respectively.

A similar picture was observed in the groups of patients with DU (la) and GU (Ib). In particular,
among patients with DU, the frequency of the major C allele was the lowest among all the studied
groups (66.3%/65), while the frequency of the minor T allele (33.7%/33) was opposite to the
maximum. At the same time, regular dynamics was also observed in relation to genotypic
frequencies, where the main T/T genotype was registered least of all (46.9%/23), and heterozygous
T/C (36.7%/19) and homozygous mutant genotypes (14.3%/7) had their maximum frequency.

In the group of patients with GU, compared with healthy controls, the frequency of the major allele
T decreased to 80.4%/82, while the frequency of the minor allele C increased to 19.6%/20. Along
with this, the frequency of the main T/T genotype decreased to 66.7%/34, with an increase in the
heterozygous T/C and homozygous for the minor allele C/C genotype to 27.4%/14 and 5.9%/3,
respectively (Table 1).

Thus, an increase in the frequencies of minor unfavorable allele (C) and genotypes (T/C and C/C)
of the IL1B (T31C) gene polymorphism among patients with gastric and duodenal ulcers may
indicate their involvement in the pathogenetic mechanisms of their development.

Table 1 Analysis of the distribution of allele and genotype frequencies according to the
IL1B (T31C) gene polymorphism in groups of patients with gastric and duodenal ulcers
and healthy individuals

alleles genotypes
Ne | Group T C TIT TIC ciC
n % n % n % n % n %
y | Themaingroupofpatientswith | ) o | ;3¢ | 53 | 065 |57 | 570 |33 |330 |10 | 100
DU , n=100
p | 13— subgroup of patients with | .. | fo 0 |95 N o327 |23 |4s9 |10 | 387 |7 | 143
DU, n=49
b - f pati ith
g | b - subgroup of patients with | o) | g0 |5 | 196 |34 |667 |14 |274 |3 |59
GU, n=51
4 | control group, n=85 143|841 |27 |159 |61 |71.8 |21 |247 |3 |35

Assessing the statistical significance of the differences found in the distribution of allele and
genotype frequencies for the polymorphic cytokine gene IL1B (T31C) in the main group of
patients compared with the healthy group, a statistically significant increase in the frequency of
the minor allele C by 1.9 times (26.5% vs. 15.9%; yx2=6.1; P=0.03; OR=1.9; 95%CI: 1.14-3.19).
At the same time, despite the increase in the frequencies of heterozygous (T/C) and mutant (C/C)
genotypes among the main group of patients compared with healthy ones by 1.5 times (33.0% vs.
24.7%; y2=1.5; P=0.3; OR=1.5; 95% CI: 0.79-2.86) and 3.0 times (10% vs. 3.5%; y2=2.9; P=0.1,
OR=3.0; 95% CI: 0.85-10.8) differences between the studied groups did not reach a statistically
significant character. However, in relation to the mutant C/C genotype, there was a clear trend
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towards its increase among patients of the main group (Table 2).
Therefore, the found statistically significant difference in the carriage of the unfavorable C allele
(x2=6.1; P=0.03) and the trend in the carriage of the mutant C/C genotype (x2=2.9; P=0.1) in the
main group of patients compared with healthy ones proves their participation in mechanisms of
formation of peptic ulcer of the stomach and duodenum in Uzbekistan.
Table 2 Differences in the distribution of allele frequencies and genotypes of the IL1
(T31C) gene polymorphism among the main group of patients and healthy groups.

Number of alleles and genotypes in
roups

';:Le;texslpes and ﬁ/lainp Control ¥ P OR 95% ClI

N % n %
T 147 73.5 143 84.1 6.1 | 0.03 0.5 0.31-0.87
C 53 26.5 27 15.9 6.1 | 0.03 19 1.14-3.19
TIT 57 57.0 61 71.8 43 |0.05 0.5 0.28 - 0.96
T/IC 33 33.0 21 24.7 1.5 |0.30 15 0.79 - 2.86
CiC 10 10.0 3 35 29 |0.10 3.0 0.85-10.8

Comparing the distribution frequencies of allelic and genotypic variants of the polymorphic IL1B
gene (T31C) in the group of patients with DU, a statistically highly significant increase in the
frequency of the minor allele C by 2.7 times (33.7% vs. 15.9%; ¢2=11.3; P=0.01; OR=2.7; 95
%Cl: 1.51-4.78). At the same time, compared with healthy people, in terms of the frequency of
the heterozygous T/C genotype among patients with DU, there was a clear trend towards its
increase by 1.9 times (38.8% vs. 24.7%; x2=2.9; P=0.1; OR=1.9; 95% CI: 0.91 - 4.09). Meanwhile,
among patients with DU, compared with healthy patients, the frequency of the mutant C/C
genotype increased statistically significantly by 4.6 times (14.3% vs. (Table 3).

Thus, the unfavorable minor allele C, the heterozygous T/C genotype, and the minor mutant C/C
genotype of the polymorphic IL1B (T31C) gene increase the risk of developing DU by 2.7
(x2=11.3; P=0.01), 1.9 (¥2=2.9; P= 0.1) and 4.6 times (yx2=5.2; P=0.03). Therefore, they can be
considered as genetic factors involved in the pathogenetic mechanisms of the development of DU.

Table 3 Differences in the distribution of allele frequencies and genotypes of the IL1p
(T31C) gene polymorphism among patients with DU and in the healthy group

Number of alleles and genotypes in groups
g‘elLec:te;p es and Subgroup la Control e P OR 95% ClI

N % n %
T 65 66.3 143 84.1 11.3 0.01 0.4 0.21-0.66
C 33 33.7 27 15.9 11.3 0.01 2.7 151-4.78
TIT 23 46.9 61 71.8 8.2 0.01 0.3 0.17-0.72
T/C 19 38.8 21 24.7 2.9 0.10 1.9 0.91-4.09
C/C 7 14.3 3 35 5.2 0.03 4.6 1.24 - 16.76

A similar comparative analysis of the distribution frequencies of allelic and genotypic variants of
the polymorphic IL1B (T31C) gene, carried out in the group of patients with GU compared with
healthy people, revealed a statistically insignificant increase in the frequency of the minor allele C
by 1.3 times (19.6% vs. 15.9%; ¥2=0.6; P=0.5; OR=1.3; 95%CI: 0.68 - 2.44). In addition, in the
group of patients with GU, the frequencies of heterozygous T/C and homozygous minor C/C
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genotype also statistically insignificantly increased compared with healthy ones in 1.2 (27.5% vs.
24.7%; ¢2=0.1; P=0.8; OR=1.2; 95 %Cl: 0.52 - 2.54) and 1.7 times (5.9% vs. 3.5%); x2=0.4; P=0.6;
OR=1.7; 95%CI: 0.34 - 8.65) (Table 4).

Thus, the absence of statistically significant differences in the distribution of frequencies of allelic
and genotypic variants of the IL1B (T31C) polymorphic cytokine gene in the studied group of
patients with GU compared with healthy ones indicates the absence of their participation in the
pathogenetic mechanisms of GU development in Uzbekistan.
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Table 4 Differences in the distribution of allele frequencies and genotypes of the IL1p
(T31C) gene polymorphism among patients with GU and in the healthy group.

Number of alleles and genotypes
Alleles and | in groups

genotypes Suggroﬁp Ib | Control X P OR | 95%Cl
N % n %
T 82 80.4 143 | 84.1 0.6 |0.50 08 | 041-1.46
C 20 19.6 27 15.9 0.6 |0.50 1.3 | 0.68-2.44
T/IT 34 66.7 61 718 0.4 |0.60 0.8 | 0.37-1.66

, Practice and Nursing

T/C 14 27.5 21 24.7 0.1 ]0.80 12 | 0.52-254
C/C 3 5.9 3 3.5 04 10.60 1.7 | 0.34-8.65

ICIne

Comparative analysis of the results of the distribution of allelic and genotypic frequencies of
the polymorphic cytokine gene IL1B (T31C) in the group of patients with DU compared with
patients with PU showed statistically significant differences in the increase in the frequency of the
minor allele C by 2.1 times (33.7% vs. 19.6%; x2=5.1 ; P=0.03; OR=2.1; 95%CI: 1.1 - 3.94).
However, in the carriage of heterozygous T/C (38.8% versus 27.5%; y2=1.4; P=0.3; OR=1.7; 95%
Cl: 0.72-3.87) and homozygous mutant C/C (14.3% versus 5.9%; ¥2=2.0 ; P=0.2; OR=2.7; 95%
Cl: 0.68 — 10.52) no statistically significant differences were found between genotypes.

Thus, the results of a comparative analysis of differences in the distribution of
frequencies of alleles and genotypes of the polymorphic gene IL1B (T31C) between the groups of
patients with DU and GU revealed a statistically significant difference in the carriage of the
unfavorable C allele, which, compared with GU, statistically significantly increased the risk of
developing DU by 2.1 times ( x2=5.1; P=0.03), which once again proves the role of the minor
allele C in the pathogenetic mechanisms of the development of DU in Uzbekistan.
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Conclusion

Thus, we studied the features of the distribution of allelic and genotypic variants of the
polymorphic cytokine gene IL1B (T31C) in groups of patients with DU and GU compared with
healthy ones. The study made it possible to detect the participation of unfavorable C allele and
T/C and C/C genotypes in the pathogenetic mechanisms of DU development. In particular, it was
determined that the unfavorable minor C allele, the heterozygous T/C genotype, and the minor
C/C mutant genotype of the IL1B (T31C) polymorphic gene increase the risk of developing DU
by 2.7 (x2=11.3; P=0.01), 1.9 (x2=2.9 ; P=0.1) and 4.6 times (x2=5.2; P=0.03).
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The results obtained allow us to consider them as genetic factors involved in the pathogenetic
mechanisms of the development of DU.
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