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Abstract: The analysis of the associative relationship of the gene polymorphism in the IL-1β 

promoter region in positions (T-31C) with the risk of developing RB in 93 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 -31 T> C polymorphic locus of the IL-1β gene in 

patients with RB. The frequency of the unfavorable C and C / C allele of the genotype was 

significantly more often determined in RB patients against the background of LGD, which 

indicates a predisposing role of the rs 1143627 polymorphism of the IL-1β gene to the 

development of recurrent bronchitis in children of the Uzbek populationwas carried out. 

Keywords: recurrent bronchitis, lymphatic-hypoplastic diathesis, gene polymorphisms, 

cytokines. 

 

INTRODUCTION 

The pathology of the respiratory tract in children is an urgent problem in pediatrics and has 

medical and social significance [2,4,12]. One of the most common nosological forms of 

respiratory tract injury in children is bronchitis [6,7]. In the Republic of Uzbekistan, 

according to statistical data, in the structure of the general morbidity, respiratory diseases 

make 24 persons per 100,000 population [14]. 

 The proportion of recurrent bronchitis is increasing. Thus, the prevalence of RB in children 

is currently 2.5 per 1000 children. RB is often found in young and preschool children [1,7]. 

 It has been established that the main cause of RB in children is an unfavorable premorbid 

background [8]. 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 [9]. It is known that IL-1β is of particular importance in immune reactions 

and inflammatory processes, which induces the synthesis of other ―pro-inflammatory‖ 
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cytokines, such as TNF-α and IL-6, [11] low molecular weight mediators of inflammation. 

Also, IL-1β is involved in the regulation of the immune response, which is considered to be 

of key importance in the development of infectious and inflammatory diseases [13]. 

 Genotypic diversity and polymorphism of numerous human genes determine the 

predisposition to diseases, including the respiratory system [5,16]. 

Modern scientific data indicate the important role of cytokine gene polymorphism in the 

development of respiratory tract diseases [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 T-31C polymorphism of the IL-1β gene in children with 

recurrent bronchitis against the background of LGD in the Uzbek population has not been 

studied. 

Purpose of the study: To study the clinical significance and frequency of distribution of 

alleles and genotypes of T-31C polymorphism of the IL-1β gene in children with recurrent 

bronchitis on the background of lymphatic-hypoplastic diathesis. 

Research materials and methods: The survey included 93 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 31 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. 

 In all patients with RB, with LGD, as well as conditionally healthy children of Uzbek 

nationality, who made up the control group, PCR genotyping of the t-31c polymorphism of 

the IL-1β gene was carried out in the laboratory of molecular genetics of the Research 

Institute of Hematology and Blood Transfusion (Tashkent). Blood sampling was carried out 

on an empty stomach from the cubital vein of the examined children under sterile conditions. 

DNA isolation from peripheral blood was performed using a standard Ribo-sorb kit 

(AmpliSens®, Russia). PCR genotyping of the T-31C polymorphism of the IL-1β gene was 

carried out using an Applied Biosystems 2720 thermal cycler (USA), using a test kit from 

Litekh LLC (Moscow) according to the manufacturer's instructions. 

 The estimation of the deviation of the frequencies of the observed and expected genotypes 

from the canonical Hardy-Weinberg distribution was carried out using the computer program 

"Gene Pop". The coefficient of deviation was calculated using the formula: D = (Hobs-Hexp) / 

Hexp, where: hobs and hexp-observed and expected heterozygosity, respectively. 

 The software package "R - programming language for statistical data processing" was used 

as a tool for statistical calculations.  

 The significance of differences in allele and genotype frequencies was assessed using the 

95% confidence interval (CI) for the general frequency value. The strength of association was 

expressed in terms of relative risk, calculated as odds ratio (OR), giving a 95% confidence 

interval. 

RESEARCH RESULTS 

To assess the associative relationship of the rs1143627 polymorphism of the IL-1β gene with 

the risk of developing RB, a comparative analysis of the distribution of allele and genotype 
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frequencies in the studied groups of patients and controls was carried out. The results of the 

study in the compared groups are presented in table 1. 

Table 1. 

Distribution of allele and genotype frequencies of the T-31C polymorphic locus of the IL-1β 

gene in RB patients in the general sample and healthy children in the control group. 

 

 

As can be seen from the table, the frequency of distribution of the T and C alleles of the IL-

1β gene in the total sample was 67.7% and 32.3% and in the control group - 77.3% and 

22.7%, respectively (Table 1).  

Statistical processing revealed a significant increase in the frequency of the unfavorable C 

allele, which showed a significant association with the disease (RR = 1.4; 95% CI: 1.031-

2.375, χ2 = 4.4; p <0.03). 

Analysis of the distribution of T / T genotypes in the total sample of patients was 48.4%, in 

the control group it was registered  as 61.8%. The indices of the homozygous T / T genotype 

tended to decrease compared to the control group (RR = 0.8; 95% CI: 0.635-1.013, χ2 = 3.5; 

p <0.1), being a marker of a low risk of  RB developing. The frequency of heterozygous 

carriage of the T / C genotype in the total sample of patients was 38.7%; in the control group, 

there were 30.9%. Indicators of heterozygous carriage of the T / C genotype in the general 

sample of patients tended to increase. 

At the same time, the analysis of the frequency distribution of the C / C genotype of the T-

31C polymorphism of the IL-1β gene was 1.7 times increased in the total sample of patients - 

12.9% (1.32 times 37.1% - in the subgroup with RB and 2 , 65 times 41.9% - in the subgroup 

with RB on the background of PHD). In the control group, 7.3% were recorded (RR = 1.7; 

95% CI: 0.747-4.525, χ2 = 1.8; p <0.2). 

In patients with RB on the background of LGD, statistically significant differences in the 

distribution of allele and genotype frequencies of the -31 T> C polymorphic locus of the IL-

1β gene were revealed (Table 2.) 

 

 

 

 

№ 

Group 

Allele frequency 

 

 

Genotypedistributionfrequency 

T C T/T T/C C/C 

n % n % n % n % n % 

1 The main 

Group 

n = 93 

126 67,7 60 32,3 45 48,4 36 38,7 12 12,9 

5 Control group 

n = 110 
170 77,3 50 22,7 68 61,8 34 30,9 8 7,3 
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Table 2. 

Frequency distribution of alleles and genotypes of the T-31C polymorphic locus of the IL-1β 

gene in RB patients of the main groups 

Unfavorable allele C was statistically significantly more often revealed in RB patients against 

the background of LGD (40.3%) and the relative risk of developing pathology was 1.8 in 

comparison with than in children of the control group (22.7%; RR = 1.8; 95% CI: 1.203-

2.617, χ2 = 7.7; p <0.01), the wild T allele in children of group II was determined 

significantly less frequently (59.7% p <0.02), compared to conventionally healthy children. 

The calculated odds ratio showed that the chance of detecting a functional unfavorable allele 

C in children of RB against the background of LGD increased 2.3 times 95% СI 1.264; 4.175. 

The frequency of the wild homozygous IL-1β T / T genotype in group II patients was also 

revealed statistically significantly less frequently (38.7%) than in conditionally healthy 

children 61.8% (RR = 0.6; 95% CI: 0.393-0.999, χ2 = 5.3; p <0.02). A significant increase in 

the number of T / T homozygotes was revealed in children of the control sample, which 

indicates a possible protective effect of this genotype in relation to the formation of RB 

against the background of LGD. 

The heterozygous TS genotype among patients in group II was more common than in 

controls, and the odds ratio showed that the chance of detecting this genotype was 1.6 (RR = 

1.4; 95% CI: 0.823-2.236, χ2 = 1.3; RО = 1.6; 95% CI: 0.711-3.666). 

Analysis of the frequency distribution of the unfavorable C / C genotype of the T-31C 

polymorphism of the IL-1β gene in patients of group II was determined significantly more 

often (19.4% RR = 2.7; 95% CI: 0.998-7.095, χ2 = 3.9; p < 0.05). 

When comparing the frequency distribution of alleles and genotypes of the polymorphic 

locus -31T> C of the IL-1β gene in patients of main groups I and II, no significant differences 

were found between them. However, in RB patients on the background of LGD, the IL 1b C / 

C genotype was more than 2 times higher than the proportion of individuals with a similar 

Group 

Allele frequency 

 

Genotypedistributionfrequency 

T C T/T T/C C/C 

n % n % n % n % n % 

I gr. RB 

n = 62 
89 71,8 35 28,2 33 53,2 23 37,1 6 9,7 

II gr. RB on 

the 

background of 

LGD  n = 31 

37 59,7 25 40,3 12 38,7 13 41,9 6 19,4 

Control group  

n = 110 
170 77,3 50 22,7 68 61,8 34 30,9 8 7,3 
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genotype in children of group I, p <0.05, which most likely indicates a tendency towards the 

association of this genotype at the polymorphic locus -31T> C gene IL-1β with disease. 

The distribution of genotype frequencies in the control and in the total sample for the T-31C 

polymorphism of the IL-1β gene corresponded to the expected Hardy-Weinberg equilibrium 

law (p> 0.05; Tables 3-5). As you can see from the table. 3-4, the observed distributions of 

heterozygous genotypes (D) of both loci corresponded to those expected according to the 

Hardy-Weinberg equilibrium law (p <0.05). 

Table 3. 

Relative deviation of the expected heterozygosity of the T-31C polymorphism of the IL-1β 

gene from the observed one (D) 

Group Observed heterozygosity 
Expected 

heterozygosity 
D 

The main  0,38 0,43 0,13 

Control 0,31 0,35 0,13 

Note. D * is the relative deviation of the expected heterozygosity from the observed one, 

calculated by the formula: D = (Hobs-Hexp) / Hexp, where: hobs and hexp are the observed and 

expected heterozygosity, respectively. 

D = (0.43-0.38) / 0.38 = 0.13 - for the main group 

    D = (0.35-0.31) / 0.31 = 0.13 - for the control group 

Table 3. 

Expected and observed frequencies of distribution of genotypes of T-31C polymorphism of 

the IL-1β gene in the control group 

Note. D = (0.48-0.42) / 0.42 = 0.14 - for group II 

D = (0.35-0.31) / 0.31 = 0.13 - for the control group 

The obtained analyzes of the T-31C polymorphism of the IL-1β gene showed a high 

frequency of the mutant C allele among patients in group II compared to the control group. 

These data allow us to say a proposal about the functional significance of the carriage of the -

31C allele in the development of RB. 

 

CONCLUSION 

Thus, the obtained results of the study suggest that the polymorphic variant of the T31C locus 

of the IL-1β gene may be associated with RB disease in children of the Uzbek population. 

Assessment of the individual risk of developing RB against the background of LGD, based 

Group Observed heterozygosity 
Expected 

heterozygosity 
D* 

II Subgroup 0,42 0,48 0,14 

Control 0,31 0,35 0,13 
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on identifying the genetic characteristics of patients, will allow to optimize the 

implementation of treatment and prophylactic measures. 
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