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Sharipova O. A., Bakhronov Sh. S.
Samarkand Medical University, Samarkand, Uzbekistan

Abstract: The analysis of the associative relationship of the gene polymorphism in the IL-4
promoter region in positions (C589T) with the risk of developing RB in 119 children with recurrent
bronchitis aged 2 to 7 years and in 110 apparently healthy children of the same age in the Uzbek
population.

The results of the study showed statistically significant differences in the frequency distribution of
alleles and genotypes of the C589T C>T polymorphic locus of the IL-4 gene in patients with RB. The
frequency of the unfavorable allele of the T and T / T genotype was significantly more often
determined in patients with RB against the background of lymphotic-hypoplastic diathesis, which
indicates a predisposing role of the rs2243250 polymorphism of the IL-4 gene to the development of
recurrent bronchitis in LGD children in the Uzbek population. Was carried out.
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The pathology of the respiratory tract in children is an urgent problem of clinical pediatrics and has
medical and social significance [2,4,12]. This is due to the high prevalence of respiratory pathology
in the structure of diseases in children. In the Republic of Uzbekistan, according to statistical data, in
the structure of general morbidity, respiratory diseases make 24 persons per 100,000 population
[2,11,15].

It has been established that the main cause of RB in children is an unfavorable premorbid background
[7,9]. These states include constitutional features. Among them, lymphatic-hypoplastic diathesis
(LGD) is of significant importance. This is an anomaly of the constitution, caused by insufficiency of
the lymphatic system, associated with a reduced function of the thymus gland, dysfunction of the
endocrine system, and therefore, these children are intolerable to any infectious diseases, in addition,
LGD creates a specific background against which any disease changes its course and clinical picture
[8,10].

Despite the fact that the problem of treatment and prevention of bronchitis in children is well covered
in the literature, the genetic basis remains poorly studied. In this regard, it is relevant to identify and
study genetic markers in children with RB. Based on modern data on the pathogenesis of respiratory
tract damage in children, genes for pro- and anti-inflammatory cytokines are candidate genes and are
closely related to the development and clinical course of these diseases [1,3,6]. As you know, IL-4,
which is a product of CD4 + T-lymphocytes / helpers with the Th2 phenotype, is of particular
importance in immune reactions, and acts as an antagonist of Thl-associated cytokines, thereby
contributing to the polarization of the immune response in the direction of the humoral type of
response [5]. Genetic polymorphism is also characteristic of the IL-4 gene. The IL-4 gene is located
on the long arm of chromosome 5 and has 4 exons. An increase in the binding of transcription factors
was shown in the presence of the polymorphic T allele for the IL-4 gene rs2243250 [16].
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The function of this gene is to encode IL-4, an anti-inflammatory cytokine that activates humoral
immunity, controls the proliferation and differentiation of B-cells and T-helper cells, and the
production of immunoglobulin E. [10,16].

Despite the numerous studies of cytokine gene polymorphisms, their contribution to the clinical
course and to the formation of recurrent bronchitis remains unclear. In addition, the associative
relationship of the C589T polymorphism of the IL-4 gene in children of RB against the background
of LGD in the Uzbek population has not been studied.

Purpose of the study: To study the role of the C-589T polymorphism of the IL-4 gene in children in
the predisposition to the development of recurrent bronchitis against the background of lymphatic-
hypoplastic diathesis.

Research materials and methods: The survey included 119 children aged 2 to 7 years with RB
(main group). All patients of the main group were divided into 2 subgroups: subgroup I of 62
children with recurrent bronchitis, subgroup II consisted of 57 patients with RB on the background of
LGD. The average age of children was 4.1 + 0.82 years. The control group consisted of 110
conditionally healthy children of the same age. RB was diagnosed in accordance with the ICD
criteria. The diagnosis of LGD was made on the basis of clinical and laboratory studies.

Table 1. Frequency distribution of alleles and genotypes of the polymorphic locus C-589T of the
IL-4 gene in RB patients of the general sample and in healthy children of the control group

Allele frequency Genotype distribution frequency
Ne Group C T C/C C/T T/T
n % n % n | % | n % n %
1 | The e P81 | 76,1 | 57 | 239 | 71| 59,739 328 | 9 | 76
2 Conrtlrzoll FOP 1184 | 83,6 | 36 | 164 | 78709 28| 255 | 4 | 36

As can be seen from the table, the frequency of distribution of alleles C and T of the IL-4 gene in
patients with recurrent bronchitis in the general sample was 76.1% and 23.9%, in the control group -
83.6% and 16.4%, respectively (Table. 1).

Statistical processing revealed a significant increase in the frequency of the unfavorable T allele,
which showed a significant association with the disease (RR = 1.5; 95% CI: 1.006-2.129, y2 =4.1; p
<0.04).

Analysis of the distribution of C / C genotypes in the total sample of patients was 59.7%, in the
control group it was 70.9%. Indicators of the homozygous genotype C / C tended to decrease
compared to the control group (RR = 0.8; 95% CI: 0.696-1.018, ¥2 = 3.2; p <0.1), being a marker of
a low risk of developing RB. The frequency of heterozygous carriage of the C / T genotype in the
total sample of patients was 32.8%, in the control group it was 25.5%. Indicators of heterozygous
carriage of the C / T genotype in the general sample of patients tended to increase.

At the same time, the analysis of the frequency distribution of the T / T genotype of the C-589T
polymorphism of the IL-4 gene was 2.1 times increased in patients - 7.6% versus 3.6% in the control
group (RR =2.1; 95% CI: 0.659-6.561, 2 = 1.6; p <0.2).
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Table 2. Frequency distribution of alleles and genotypes of a polymorphic locus C-589T of 1L-4
gene in RB patients and the control group

Allele frequency Genotype distribution frequency
No Group C T C/C C/T T/T
n % n % n % | n % n %
| |, Recurrent oy 1803 | 22 | 17,7 | 43 | 694 | 16| 258 | 3 | 438

bronchitis n= 62

Control group
n=110

184 | 83,6 | 36 | 164 | 78 | 70,9 | 28 | 25,5 4 3,6

As can be seen from Table 5., the distribution of alleles C and T of the IL-4 gene in patients with RB
was 82.3% and 17.7% and in the control group - 83.6% and 16.4%, respectively.

Statistical processing revealed an insignificant increase in the frequency of the unfavorable T allele in
RB patients, while the relative risk of pathology development was 1.1 with a confidence interval of
95% CI: 0.669-2.129, 2 = 0.1; p <0.7.

Analysis of the distribution of C / C genotypes in the group of patients with recurrent bronchitis was
69.4%, in the control group it was 70.9%. Indicators of the homozygous genotype C / C tended to
decrease compared to the control group (RR = 1.0; 95% CI: 0.797-1.2, 42 = 0.05; p <0.1), being a
marker of low risk of development RB. The frequency of heterozygous carriage of the C / T genotype
in RB patients and controls did not show statistically significant differences (RR = 1.0; 95% CI:
0.597-1.722, y2 = 0.003; p <0.96). However, it should be noted that there is a tendency for the
homozygous T / T genotype to increase in RB patients, which was 1.3 times higher than in the
control group (RR = 1.3; 95% CI: 0.308-5.754, y2 = 0.1; p <0,7).

Table 3. Frequency distribution of alleles and genotypes of a polymorphic locus C-589T gene
IL-4 in RB patients on the background of LGD and in the control group

Allele frequency Genotype distribution frequency
Ne Group C T C/C C/T T/T
n % n % n % | n % n %
Recurrent
1 | bronchitiswith | 79 | 69,3 | 35 | 30,7 | 28 [ 49,1 | 23 | 404 6 10,5
LGD n=57
2 Con:lrz"lllgg"“p 184 | 83,6 | 36 | 164 | 78 709 |28 | 255 | 4 | 36

Comparative analysis of the frequency distribution of alleles and genotypes for the C-589T
polymorphism of the IL-4 gene in groups of patients with RB against the background of LGD and
control showed statistically significant values.

As can be seen from Table 6, there is a significant decrease in the wild C allele, an increase in the
frequency of the unfavorable T allele in RB patients with LGD and the risk of developing the disease
was 2.3 times (2 = 9.22; p <0.002; RR = 1.9; 95% CI: 1.249-2.817). When comparing the
frequencies of genotypes for the groups with RB against the background of LGD and control, showed
a statistically significant decrease in the homozygous genotype C / C in patients with RB against the
background of LGD (32 = 7.69; p <0.01; RR = 0.7; 95% CI : 0.518-0.926), which indicates the
projective function of this genotype in relation to the risk of developing RB. The heterozygous C / T
genotype among patients of the main group was more common than in the control group, and the
odds ratio showed that the chance of detecting this genotype was 2.0 (2 = 3.93; p <0.05; RR = 1.6;
95 % CI: 1.011-2.484).
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Analysis of the frequency distribution of the unfavorable T / T genotype of the C-589T
polymorphism of the IL-4 gene in patients of the main group was determined significantly more often
(32 =3.17; p<0.1; RR = 2.9; 95% CI: 0.851-9.845).

Conclusion: Thus, as a result of the study of the polymorphic locus C589T of the IL-4 gene in RB
patients against the background of LGD, pronounced differences in the distribution of allele and
genotype frequencies between the group of patients and healthy individuals in the Uzbek population
were found. In the presence of an unfavorable allele T, the risk of developing RB increases by more
than 1.9 times (¥ = 9.22; P = 0.002; OR = 2.3; 95% CI 1.327-3.867), which indicates a fairly
independent and independent effect of polymorphism C589T gene IL-4 on the risk of developing RB
in children. Revealed genetic characteristics of patients, allow to optimize the implementation of
therapeutic and prophylactic measures.
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