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Abstract Taking into account the structural and functional features of the IL1b (T-31C) and IL6 (C-174G) genes, to
evaluate their significance in chronic liver diseases. The material for the study included 82 patients with CLD (main group 1)
and 80 healthy, without liver disease (control group 4). The median age of the examined patients was 53.3+1.4 years old. In
addition to standard studies (clinical, instrumental, and laboratory), molecular biological methods (detection of IL1b (T-31C)
and IL6 (C-174G) genes) were performed in the study groups. by SNP-PCR on a programmable thermal cycler "Rotor Gene"
(Quagen, Germany), using test systems from Litech (Russia). Statistical calculations of the obtained results were performed
using the statistical software package "OpenEpi 2009, Version 9.2". In the course of molecular genetic analyses in CLD,
functional activity was established in relation to the risk of CLD and the aggravation of their course with the transition to CP
for weakened loci (C and C/C) of the IL6 polymorphic gene (C-174G).
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1. Introduction

Chronic liver disease (CLD) is characterized by prolonged
chronic damage to the parenchyma due to the constant
effects of the inflammatory process and [1,2,6]. CLD is a
serious problem for public health worldwide, as it affects
more than 800 million people, with an annual mortality rate
of about 2 million cases from CLD [5]. The mechanisms of
formation of chronic liver diseases (CLD) are complex [3,17]
and are associated with a stable inflammatory response
leading to damage to liver tissues [7,11,14].

The literature provides evidence that genetic factors play
an important role in the severity and long-term prognosis of
CLD [2,5,10,12,15]. Polymorphic interleukin genes IL1b
(T-31C) and IL6 (C-174G) are one of such genetic factors
considered as the most important immune regulator in CLD
[1,4]. According to some researchers, in the process of liver
damage, polymorphic genes function to create the basis
for maintaining inflammatory reactions in liver tissue by
disrupting immune regulation [8,9,13]. In both scientific and
practical terms, information about the contribution of genetic
factors influencing the development of CLD and the
progression of their course is important today, since they
are key points in understanding the main mechanisms of
CLD formation [16,17]. In turn, this lays the foundation
for early prediction of the severity of CLD, as well as for the
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development of the most effective methods of their treatment.

Purpose. Taking into account the structural and functional
features of the IL1b (T-31C) and IL6 (C-174G) genes, to
evaluate their significance in chronic liver diseases.

2. Material and Methods

82 patients with CLD (the 1st main group) and 80 healthy,
without liver diseases (the 4th compared control group)
served as the material for the study. The median age of the
examined patients was 53.3+1.4 years old. The main group
of patients with CLD, depending on the nosology, is divided
into two groups: 2 (n=38) - patients with chronic hepatitis
(HCG) and 3 (n=44) with cirrhosis of the liver (CP). All
patients who gave informed consent to participate in the
study were monitored and inpatient treatment for chronic
liver diseases at the Khorezm Regional Multidisciplinary
Medical Center (Urgench) in the period from 2020 to 2023.
In addition to standard studies (clinical, instrumental, and
laboratory), molecular biological methods (detection of
IL1b (T-31C) and IL6 (C-174G) genes) were performed in
the study groups. by SNP-PCR on a programmable thermal
cycler "Rotor Gene" (Quagen, Germany), using test systems
from Litech (Russia). The distribution of observed and
expected genotype frequencies of the studied polymorphic
gene was compared in accordance with the Hardy-Weinberg
equilibrium (RHB) (P>0.05), a comparative analysis of
polymorphic loci of IL1b (T-31C) and IL6 (C-174G) genes



536 Sadikov S. B. et al.:

between groups of patients and healthy subjects was carried
out by calculating the criterion of y2, reliability (P), the
probability of development (OR) and the confidence interval
(95% Cl). The revealed differences were considered
significant at P <0.05. Statistical calculations of the results
were performed using the statistical software package
"OpenEpi 2009, Version 9.2".

3. Results and Discussion

Analyzing the distribution features of the observed (But)
and expected (Not) genotypes for polymorphic genes IL1b
(T-31C) and IL6 (C-174G), as well as their correspondence
to the Hardy-Weinberg (HWE) equilibrium, it was found
that there were no discrepancies from their canonical
distribution in the control group (¥2<3.84; P>0.05) and the
main one with CLD groups (¥2<3.84; P>0.05).

A two-way comparative assessment of the difference
between the frequencies of IL1 B (T-31C) gene loci showed
that in the main group with CLD, when compared with a
healthy sample, the weakened C allele was less common than
one (29.9% vs. 31.9%; ¥2=0.2; P=0.7; OR=0.9; 95%CI: 0.57
- 1.46), and the main T allele was recorded 1.1 times more
often (70.1% vs. 68.1%; %2=0.2; P=0.7; OR=1.1; 95%CI:
0.69 - 1.76). At the same time, weakened T/C genotypes
(35.4% vs. 36.3%; ¥2<3.84; P=0.95; OR=1.0; 95%CI: 0.51 -
1.83) and C/C (12.2% vs. 13.8%; ¥2=0.1; P=0.8; OR=0.9;
95%CI: 0.35 — 2.18) among patients with CLD were also less
common, and the main T/T genotype, on the contrary, was
1.1 times more common (52.4% vs. 50.0%; x2=0.1; P=0.8;
OR=1.1; 95%CI: 0.6 - 2.04) (Table 1).

Analysis of the functional significance of polymorphic
IL1 B (T-31C) gene loci in CKD.

Table 1. Functional activity in the mechanism of HCG formation between
groups with HCG and healthy
The difference compared
Groups Alleles and to the control group
genotypes >
% P OR | 95% CI:
T 021|070 | 1.1 | 0.69-1.76
The 1st main C 02| 0.70 | 0.9 | 0.57-1.46
group of CKD T/T 0.1 | 0.80 | 1.1 0.6 - 2.04
(n=82) T/C 00 [ 095 | 1.0 | 0.51-1.83
C/C 0.1 | 0.80 | 0.9 | 0.35-2.18
T 1.7 | 020 | 1.5 | 0.81-2.81
C 1.7 1 020 | 0.7 | 0.36-1.24
Group 2, HCG T/T 11030 | 1.5 | 07-335
(n=38)
T/C 02 |0.70 | 0.8 | 0.36-1.85
C/C 0.8 | 040 | 0.5 | 0.14-2.02
T 03060 | 09 | 05-1.49
C 0.3 060 | 1.2 | 0.67-2.01
3rd group,

CPU (n=44) T/T 021070 | 0.8 | 04-1.74
T/C 0.1 | 0.80 | 1.1 | 0.52-2.36
C/C 0.1 | 0.80 | 1.2 | 0.42-3.32
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Assessing the significance of differences between the
frequencies of IL1 B (T-31C) gene loci in the HCG group
compared with the healthy sample, it was found that there
were no statistically significant differences between the loci
of the studied marker. Statistically unreliable differences
between groups with HCG and healthy showed low
functional activity that does not play a role in the mechanism
of HCG formation (Table 1).

When analyzing the distribution of IL1 B (T-31C) gene
loci in the CP group compared with the healthy group, a
more frequent carriage of unfavorable attenuated variants
and less favorable main loci was found. However, despite the
fact that in the group with CP, the frequency of the attenuated
C allele was 1.2 times higher (35.2% vs. 31.9%; %2=0.3;
P=0.6; OR=1.2; 95%CI: 0.67 - 2.01), and the frequencies of
attenuated T/S variants in 1.1 (38.6% vs. 36.3%; ¥2=0.1;
P=0.8; OR=1.1; 95%CI: 0.52 - 2.36) and C/C by 1.2 times
(15.9% vs. 13.8%; %2=0.1; P=0.8; OR=1.2; 95%CI: 0.42 -
3.32) the differences in comparison with healthy individuals
had no significant significance.

Accordingly, statistically unreliable differences in the
distribution of polymorphic IL1 B (T-31C) gene loci between
groups with CP and healthy groups confirm the absence of
significant functional activity in relation to the risk of CP
(Table 1).

It was equally important to conduct a comparative
assessment of the degree of differences in polymorphic loci
of the IL1 B (T-31C) gene between groups of patients with
HCG and CP. Based on which, in the group with HCG, it was
found that there was an undefined tendency to increase the
frequency of the main T allele by 1.8 times (76.3% vs. 64.8%;
¥2=2.6; P=0.2; OR=1.8; 95%CI: 0.89 - 3.47).

Whereas, in attenuated frequencies, the C allele is less
common (23.7% vs. 35.2%; ¥2=2.6; P=0.2; OR=0.6; 95%CI:
0.29 - 1.13), T/S loci (31.6% vs. 38.6%; y2=0.4; P=0.6;
OR=0.7; 95%CI: 0.29 - 1.83) and C/C (7.9% vs. 15.9%;
x2=1.2; P=0.3; OR=0.5; 95%CI: 0.11 - 1.84), as well as in
the frequency of the main T/T genotype (60.5% vs. 45.5%;
x2=1.9; P=0.2; OR=1.8; 95%CI: 0.77 - 4.42), there were no
differences a significant level.

An increase in the frequency of the main T allele in HCG
indicates a tendency towards its possible positive functional
activity, which has a protective role in the transition of HCG
to the central nervous system.

Comparing with the control group, the distribution of
polymorphic loci of the IL6 (C-174G) gene in the main
group of patients with CLD showed a 1.6-fold increase in the
mutant C allele (33.5% vs. 24.4%; ¥2=3.3; P=0.1; OR=1.6;
95%CI: 0.97-2.54) and in reducing the frequency of the main
favorable G allele (66.5% vs. 75.6%; x2=3.3; P=0.1; OR=0.6;
95%CI: 0.39 - 1.04).

At the same time, there was a difference between the two
studied groups in genotypic frequencies of G/G (48.8% vs.
60.0%; ¥2=2.1; P=0.2; OR=0.6; 95%CI: 0.34 - 1.18), G/C
(35.4% vs. 31.2%; %2=0.3; P=0.6; OR=1.2; 95%CI: 0.63 -
2.32) and C/C (15.8% vs. 8.8%; x2=1.9; P=0.2; OR=2.0;
95%CI: 0.75 — 5.15) the differences found did not reach a
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significant level (Table 2).

The distribution of polymorphic loci of the IL6 (C-174G)
gene in the group of patients with HC compared to those in
the control group, despite a 1.3-fold increase in the frequencies
of the unfavorable C allele (30.0% vs. 24.4%; ¥2=0.9; P=0.4;
OR=1.3; 95%CI: 0.73-2.47), a 1.1-fold increase in the
heterozygous G/C variant (34.2% vs. 31.2%; x2=0.1; P=0.8;
OR=1.1; 95%CI: 0.5 - 2.6) and the mutant homozygous
variant of C/C 1.6 times (13.2% vs. 8.8%; ¥2=0.5; P=0.5;
OR=1.6; 95%CI: 0.47 — 5.31) no significant differences were
found between the groups. A similar absence of significantly
significant differences was not found in the frequencies of
the main favorable G allele (69.7% vs. 75.6%; ¥2=0.9; P=0.4;
OR=0.7; 95%CI: 0.4 - 1.36) and G/G genotype (60.0% vs.
52.6%; x2=0.6; P=0.5; OR=0.7; 95%ClI: 0.34 - 1.61) (Table 2).

Table 2. Analysis of the functional significance of polymorphic IL6
(C-174G) gene loci in CKD
The difference compared
Groups Alleles and to the control group
genotypes >
x P OR | 95% CI:
G 33| 01 | 0.6 | 0.39-1.04
The Ist main C 33| 01 | 1.6 | 097-2.54
group of CKD G/G 2.1 02 | 0.6 | 0.34-1.18
(n=82) G/C 03] 06 | 1.2 |063-232
C/C 19 | 02 2.0 | 0.75-5.15
G 09| 04 | 0.7 | 04-1.36
C 09| 04 | 13 | 073-247
Group 2, HCG G/G 06| 05 | 07 | 034-16l
(n=38)
G/C 0.1 | 08 1.1 0.5-2.6
C/C 051 05 1.6 | 0.47-5.31
G* 4.0 | 0.05 | 0.6 | 0.32-0.99
C* 4.0 | 0.05 | 1.8 | 1.01-3.11
3rd group,
CPU (n=44) G/G 241 02 | 06 | 027-1.16
G/C 03| 06 | 1.3 | 0.58-2.73
C/C 24| 02 | 23 | 08-6.75

Differences between polymorphic IL6 (C-174G) gene loci
between the groups of patients with CP and the control group
were characterized by the presence of statistically significant
values in the frequencies of the mutant C allele (35.4% vs.
24.4%; x2=4.0; P=0.05; OR=1.8; 95%CI: 1.01 - 3.11) and
the main G allele (63.6% vs. 75.6%; y2=4.0; P=0.05;
OR=0.6; 95%CI: 0.32 - 0.99). At the same time, there were
insignificant differences in the frequency of G/C heterozygotes
(36.4% vs. 31.2%; 42=0.1; P=0.8; OR=1.1; 95%CI: 0.5 - 2.6),
a tendency was found to increase the frequency of the C/C
mutant genotype (18.2% vs. 8.8%; x2=2.4; P=0.2; OR=2.3;
95%CI: 0.8 — 6.75) and a decrease in the carriage of the main
favorable G/G genotype (45.5% vs. 60.0%; y2=2.4; P=0.2;
OR=0.6; 95%CI: 0.27 - 1.16) (m).

Meanwhile, comparing the significance level of differences
in polymorphic loci of the IL6 gene (C-174G) between
groups of patients with HC and CP, their character in allele
frequencies is statistically significant (32=0.7; P=0.5) and no
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genotypic variants have been identified (x2<3.84; P>0.05).

4. Conclusions

Thus, taking into account the conflicting opinions
regarding the role of IL1 B (T-31C) and IL6 (C-174G) gene
polymorphisms in the pathogenesis of CLD, we performed
their molecular genetic analysis with the study of structural
and functional features in chronic liver diseases (CKD).

The results of the evaluation of the distribution of IL1
(T-31C) gene polymorphism loci in samples of patients with
CLD and healthy individuals revealed differences between
the groups. Along with this, the statistically unreliable nature
of the differences in CKD in relation to healthy people
(x2<3.84; P>0.05) proves the low independent functional
role of the studied genetic marker in the mechanisms of CKD
formation.

The results of the analysis of the IL6 (C-174G) gene
allowed us to establish a pronounced tendency to increase
the risk of CLD by 1.6 times (¥2=3.3; P=0.1), as well as a
statistically significant association with an increased risk of
developing CP by 1.8 times (y2=4.0; P=0.05) when carrying
the mutant allele C. and there is a slight tendency to increase
the risk of CP by 2.3 times (¥2=2.4; P=0.2) in individuals
with a C/C mutant genotype.

Consequently, in the course of molecular genetic analyses
in CLD, functional activity was established in relation to the
risk of CLD and the aggravation of their course with the
transition to CP for weakened loci (C and C/C) of the IL6
polymorphic gene (C-174G).
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