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Abstract. It is interesting to note that the adverse effect of this 
genotype was observed exclusively in patients with ronchopathy, 
while in patients with ronchopathy, the frequency of this 
genotype did not differ in comparison with the control group, i.e. 
there is a significant tendency to an increase in the genotype with 
an increase in the severity of the pathology. Material and 
methods. To solve the set tasks, 208 patients with various diseases 
of the upper respiratory tract, with nasal breathing disorders, 
causing ronchopathy, who were hospitalized in the ENT 
department of the multidisciplinary clinic of the Tashkent 
Medical Academy for 2015 to 2021, were examined. The control 
group consisted of 50 apparently healthy people who agreed to 
participate in the study (students, masters, clinical residents). 
Among the sick men there were 144 (73%), women - 64 (27%). 
The age of the patients ranged from 18 to 70 years, averaging 
44.5 ± 6.8 years. Molecular genetic studies were carried out in 
the Department of Molecular Medicine and Cell Technologies of 
the RSNPMC Hematology. This part of the work consisted of 
several stages: 1. Blood sampling. 2. Isolation of DNA from 
peripheral blood lymphocytes. 3. Carrying out PCR. 4. 
Conducting electrophoresis and visualizing the results (if 
necessary). The analysis of the TGFb1 gene polymorphism 
associations was carried out using a case-control model (case-
control, comparison of two samples). The sample "case" was 
formed from 104 patients with ronchopathy. Conclusion. Since 
this work is one of the few works on the study of the relationship 
between rs 2010963 of the VEGFA gene and the risk of 
developing ronchopathy, our data may become the subject of 
further discussions. 

Keywords: Ronchopathy, Allele, Genotype, Polymorphism, 
Gene. 

I. INTRODUCTION 

Ronchopathy - synonyms for primary snoring (benign, 
simple, normal), pathological snoring (chronic, regular, 
habitual, unusual), snoring [1,2]. 
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Ronchopathy (Greek ronchus-snoring, wheezing) is a 
chronic progressive disease manifested by obstruction of the 
upper airways and chronic respiratory failure, leading to 
syndromic changes in the body of a compensatory and 
decompensatory nature [3]. 

Patients with ronchopathy make up a significant part of 
patients in hospitals and clinics, making a significant 
contribution to the structure of general morbidity and 
mortality of the population around the world. Ronchopathy 
is a multifactorial disease, in the formation of which such 
endogenous factors as obesity and maxillofacial dysmorphia 
make a significant contribution. At the same time, 
phenotypes are distinguished: Ronchopathy and 
hypertension; Ronchopathy and obesity; Ronchopathy and 
maxillofacial dysmorphias. [4,5,6,7]. 

In the general population, about 32% of men and 21% of 
women snore. Snoring causes impaired thermal sensitivity, 
two-point discrimination, and histopathological changes in 
the soft palate [8]. 

In many cases, snoring is underestimated, resulting in a 
failure to diagnose comorbid conditions such as obstructive 
sleep apnea (OSA). It is a multifactorial disease in which 
histological changes, rheological parameters and 
predisposing factors such as high body mass index, age and 
male sex play an important role, which lead to disturbed 
sleep and affect quality of life, significantly increasing the 
risk of cardiovascular morbidity.  

Obstructive sleep apnea / hypopnea syndrome (OSAHS) 
is a condition characterized by the presence of snoring, 
intermittent partial or complete cessation of breathing during 
sleep, prolonged enough to lead to a decrease in oxygen 
levels in the blood, gross sleep fragmentation and daytime 
sleepiness [9]. 

OSAHS is a common pathology and is recorded at any 
age. OSAHS affects 5-7% of the world's population over the 
age of 30, while OSAHS is severely affected by about 1-2% 
of the population [10,11,12,13,14,15]. In the Russian 
Federation, the prevalence of OSAHS ranges from 10% in 
women to 30% in men [4]. In general, the prevalence of 
OSAS in the population is from 1 to 13%, while the 
numbers vary greatly depending on the country, population 
group and age. 

According to the WHO, OSAHS is registered in the 
middle age group in 4% of men and 2% of women, which is 
close to the prevalence of diabetes mellitus and twice the 
frequency of severe bronchial asthma [16].  
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There are three degrees of OSAHS severity according to 
criteria such as apnea / hypopnea index (AHI) and age [17]. 
Over the past decades, sleep medicine has made significant 
progress not only in understanding the pathophysiological 
basis of sleep breathing disorders, but also in the treatment 
of these disorders [18], however, the issues of OSAHS 
genetics are far from being resolved [19]. 

There is growing evidence that genetic factors are 
involved in the development of OSAHS. In some cases, this 
pathological condition is clearly genetically determined. The 
interaction of genes that affect obesity, craniofacial 
morphology, the occurrence of respiratory disorders, 
daytime sleepiness, with "favorable" external factors, can 
lead to the formation of a predisposition to OSAHS, and 
therefore OSAHS should be considered as a multifactorial 
(polygenic) hereditary disease. In general, about 35–40% of 
all OSAHS cases can be explained by genetic factors [20]. 
Thus, a number of researchers believe that in the presence of 
relatives of the first degree of kinship in the family, 
suffering from OSAHS, the risk of developing this disease 
in a proband increases more than 2 times compared with the 
average population [21]. Knowing the contribution of 
genetic factors to the development of OSAHS, it is easier to 
understand the pathogenesis of this complex disease, which 
can be an independent nosology or part of a larger syndrome 
associated with respiratory, cardiovascular or endocrine 
dysfunction. Identification of genetic variants that can 
increase the risk of OSAHS should lead to a decrease in the 
incidence, timely diagnosis and treatment of this syndrome 
in the early stages of development. 

Although there is compelling clinical and 
epidemiological evidence supporting the importance of 
genetic factors in obstructive sleep apnea, its genetic basis is 
still largely unknown. Previous genetic research has focused 
on traits identified by the apnea-hypopnea index, which 
contains limited information about potentially important 
genetically determined physiological factors such as the 
tendency to hypoxemia and respiratory irritability. The 
occurrence of snoring is promoted by disturbed nasal 
breathing, for example, as a result of the formation of nasal 
polyps, with adenoids, curvature of the nasal septum, 
increased body weight in people with a short and thick neck, 
etc. 

To date, no research methodology has been developed that 
allows one to assess the functional and morphological state of 
the nasal mucosa in normal conditions, with ronchopathy and 
obstructive sleep apnea syndrome at the examination stage, and 
thereby determine the choice of rational treatment tactics for 
this pathology. 

One of the important advances in the study of snoring and 
OSAS was the emergence of polysomnography (PSG), a fairly 
objective method for assessing respiratory function during sleep 
[22]. 

The variety of existing methods of treating ronchopathy 
indicates the insufficient effectiveness of each of them, which 
leads to the need for further research of this problem. 

The development of otorhinolaryngology and insurance 
medicine dictate the need to objectively substantiate indications 
for surgery and evaluate the results of surgery. Objective 
examination methods are necessary to understand the norm and 
pathology of the nasal cavity when making a diagnosis and 
assessing the outcome of operations. Therefore, the search for 
objective methods for studying the functional state of the nasal 
cavity and standardizing the results of the study of nasal 

breathing remains an urgent problem of otorhinolaryngology, 
which determined the purpose of this study. 

II. MATERIAL AND METHODS  

To solve the set tasks, 208 patients with various diseases 
of the upper respiratory tract, with nasal breathing disorders, 
causing ronchopathy, who were hospitalized in the ENT 
department of the multidisciplinary clinic of the Tashkent 
Medical Academy for 2015 to 2021, were examined. The 
control group consisted of 50 apparently healthy people who 
agreed to participate in the study (students, masters, clinical 
residents). Among the sick men there were 144 (73%), 
women - 64 (27%). The age of the patients ranged from 18 
to 70 years, averaging 44.5 ± 6.8 years. 

Molecular genetic studies were carried out in the 
Department of Molecular Medicine and Cell Technologies 
of the RSNPMC Hematology. 

 
This part of the work consisted of several stages: 

1. Blood sampling. 
2. Isolation of DNA from peripheral blood 

lymphocytes. 
3. Carrying out PCR. 
4. Conducting electrophoresis and visualizing the 

results (if necessary). 
The analysis of the TGFb1 gene polymorphism 

associations was carried out using a case-control model 
(case-control, comparison of two samples). The sample 
"case" was formed from 104 patients with ronchopathy. 

Genomic DNA preparations, both isolated independently 
and stored in the DNA bank of the RSNPMC Hematology 
of the Ministry of Health of the Republic of Uzbekistan, 
were used as material for the control sample. The control 
group consisted of 50 healthy unrelated donors (Uzbek 
nationality), matched by sex and age to the examined group 
of patients (p> 0.05), and had no history of ronchopathy 
pathology. 

Genetic research and analysis of the data obtained was 
carried out in accordance with the principles of GRIPS in 
order to increase the transparency and quality of risk 
prediction [10]. 

The AmpliPrime RIBO-prep reagent kit (AmpliSens, 
Russia) was used to isolate DNA from peripheral blood. The 
isolated DNA concentrations were measured on a NanoDrop 
2000 spectrophotometer (NanoDrop Technologies, USA) at 
a wavelength of A260 / 280 nm. The purity of all samples of 
the isolated DNA preparation, determined by the ratio A260 
/ 280, was 1.7 / 1.8. PCR analysis was performed using 
Applied Biosystems 2720 (USA) and CG1-96 (Corbett 
Research, QUAGEN, Germany) thermal cyclers. The 
following reagents and enzymes were used in the work: 
acrylamide, bis-acrylamide, EDTA, 5% glycerol solution, 
proteinase K (Sigma, USA), TEMED, sodium dodecyl 
sulfate, Tris-HCL (Serva, Germany), 2 -mercaptoethanol 
("Ferax", Germany), deoxynucleotide triphosphates, 
dideoxynucleotide triphosphates, Triton X100, magnesium 
chloride, sodium chloride, ammonium sulfate, ammonium 
persulfate, thermostable DNA polymerase Thermus 
aquaticus (NPO "Biomereotide" , Novosibirsk),  
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test systems by OOO NPF Litekh (Moscow) and OOO 
InterLabService (Moscow). For molecular genetic studies, 
the following equipment was used: Applied Biosystems 
2720 (USA) and СG1-96 thermal cyclers (Corbett Research, 
QUAGEN Germany), and RotorGeneQ (QUAGEN 
Germany), laminar box (Germany), centrifuges (Eppendorf, 
Hittich, Germany) , vortex (Eppendorf, Germany), 
thermostats, spectrophotometer NanoDrop 2000 "Thermo 
Scientific" (USA), device for horizontal electrophoresis, 
power source (DNA-Technology, Russia), UV 
transilluminator with built-in digital camera, automatic 
pipettes (Sartorius, Finland ) and etc. 

III. RESULTS AND DISCUSSION 

The associative analysis of the rs 2010963 locus of the 
VEGFA gene in the studied groups of patients with 
ronchopathy and control was also carried out using the case-
control design. The obtained results of the detection of this 
data are presented in Table 1 and indicate the presence of a 
contribution of the unfavorable allele G and the associated C 
/ G genotype in the development of ronchopathy. 

 

 
Table 1 Differences in the frequency of allelic and genotypic variants of the rs 2010963 polymorphism of the VEGFA 

gene in patient groups 

Alleles and 
genotypes 

Number of examined alleles 
and genotypes 

Хi2 p RR 
-

95%C
I 

+ 
95%C

I 
OR 

-
95%C

I 

+95%
CI Main group Control group 

n % n % 

C 140 67,31 158 78,22 6,14 0,61 0,86 0,59 1,25 0,57 0,37 0,89 

G 68 32,69 44 21,78 6,14 0,39 1,16 0,71 1,91 1,74 1,12 2,71 

C/ C 49 47,12 60 59,41 3,11 0,57 0,79 0,47 1,35 0,61 0,35 1,06 

C/G 42 40,38 38 37,62 0,16 0,50 1,07 0,63 1,83 1,12 0,64 1,97 

G /G 13 12,5 3 2,97 6,47 0,48 4,21 2,44 7,26 4,67 1,42 15,30 
 

As can be seen from Tables 1 and 2, in the studied 
groups of patients and controls, the proportion of C and G 
alleles was 67.31% and 32.69% versus 78.22% and 21.78%, 
respectively. Statistical processing, despite insignificant 
differences, revealed a noticeable trend towards an increase 
in the frequency of the unfavorable G allele (with high odds 
ratios) and a decrease in the dominant, wild C allele in 
patients with ronchopathy compared to conventionally 

healthy donors. The calculated odds ratio showed that the 
chance of detecting a functional unfavorable allele G in 
respondents with ronchopathy increased by 2.0 times 
compared to representatives of the control group (χ2 = 6.14; 

P = 0.39; OR = 1.74; 95% CI 1.12-2.71). The calculated 
relative risk of developing pathology was 1.8 with a 
confidence interval of 95% CI 0.71-1.91. 

 
 

Table 2 Frequency of distribution of alleles and genotypes of the rs 2010963 polymorphism of the VEGFA gene in 
patient and control groups 

Num Group 
Allele frequency Genotype distribution frequency 
C G C/ C C/G G /G 

n % n % n % n % n % 
1 Main group (n = 104) 140 67,31 68 32,69 49 47,12 42 40,38 13 12,5 

2 
Mild ronchopathy (n = 

67) 
91 67,91 43 32,09 32 47,76 27 40,3 8 11,94 

3 
Moderate ronchopathy 

(n = 37) 
49 66,22 25 33,78 17 45,95 15 40,54 5 13,51 

4 Control group (n = 101) 158 78,22 44 21,78 60 59,41 38 37,62 3 2,97 
 

The frequencies of C / C, C / G and G / G genotypes rs 
2010963 of the VEGFA gene in the studied groups of 
patients with ronchopathy and control were: 47.12%, 
40.38% and 12.5% versus 59.41%, 37.62% and 2.97%, 
respectively. As can be seen, the frequency of the wild C / C 
genotype among patients with ronchopathy was lower than 
in the control group (47.12% versus 59.41%, respectively, 
with χ2 = 3.11; P = 0.57; OR = 0.61; 95% CI 0.35-1.06). A 
tendency to an increase in the number of ancestral 
homozygote G / G in the control sample was revealed, 
which indicates a possible protective effect of this genotype 
in relation to the development of ronchopathy with impaired 
nasal breathing. 

There was also a slight increase in the proportion of 
heterozygous carriers of the unfavorable genotype C / G 

among patients compared with the control group (40.38% 
versus 37.62%, respectively). According to the odds ratio, 
the risk of developing ronchopathy with impaired nasal 
breathing in the presence of this genotype increases by 1.2 
times (χ2 = 0.16; P = 0.50; OR = 1.12; 95% CI 0.64-1.97) 
(Table 2).As you know, verification of the main group of 
patients into subgroups, enhances the OR values and allows 
you to more accurately assess the level of association. 
Therefore, the next stage of our work was a comparative 
analysis of the rs 2010963 polymorphism of the VEGFA 
gene in the subgroups of patients with ronchopathy. 
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It should be emphasized that when comparing the 
frequency distribution of alleles and genotypes of this locus 
in patients with ronchopathy, we did not find significant 
differences from healthy individuals (p> 0.05). 

When comparing the frequencies of alleles and 
genotypes of the rs 2010963 polymorphism of the VEGFA 
gene, the concentration of the unfavorable allele G and 
genotype C / G was determined with a high frequency in the 
subgroup of ronchopathic patients compared to the control 
sample, and a tendency towards difference was recorded. 

In patients with ronchopathy, the frequency of the 
unfavorable G allele is more than 2 times insignificantly 
higher than in the control group (χ2 = 3.0; P = 0.08; OR = 

2.1; 95% CI0.8881-5.106). The proportion of carriers of the 
heterozygous C / G genotype among the representatives of 
this subgroup and control corresponded to 22.9% and 
11.5%, respectively (χ2 = 3.2; P = 0.07; RR = 2.0; 95% 

CI0.88- 2.36; OR = 2.3; 95% CI 0.915 - 5.768). Here, it is 
definitely necessary to note a tendency towards an increase 

in the frequency of the unfavorable G allele and the C / G 
genotype in patients with ronchopathy compared to 
conventionally healthy donors. the degree of difference is at 
the level of static significance.   

In this case, the relatively weak correlations in carriers of 
the unfavorable C / G genotype with the formation of 
ronchopathy may be associated primarily with a low 
frequency in the population, as well as a relatively small 
number of patients in this subgroup. For an unambiguous 
assessment of the role of the rs 2010963 polymorphism of 
the VEGFA gene depending on the severity of ronchopathy, 
of course, additional and in-depth studies are needed with an 
increase in the number of patients and control. 

It should be noted that the allelic and genotypic variants 
of rs 2010963 of the VEGFA gene among patients with 
ronchopathy are evenly distributed, the differences found 
did not reach a statistically significant level (p> 0.05) (Table 
3). 

 
 

Table 3 Differences in the frequency of allelic and genotypic variants of the rs 2010963 polymorphism of the VEGFA 
gene in patient groups 

Alleles 
and 

genotypes 

Number of examined 
alleles and genotypes 

Хi2 p RR 
-

95%CI 
+ 

95%CI 
OR 

-
95%CI 

+95%CI Mild 
ronchopathy 

Moderate 
ronchopathy 

n % n % 

C 91 67,91 49 66,22 0,06 0,63 1,03 0,67 1,57 1,08 0,59 1,98 

G 43 32,09 25 33,78 0,06 0,37 0,98 0,46 2,07 0,93 0,51 1,69 

C/ C 32 47,76 17 45,95 0,03 0,64 1,04 0,59 1,82 1,08 0,48 2,42 

C/G 27 40,3 15 40,54 0,00 0,65 0,99 0,56 1,76 0,99 0,44 2,24 

G /G 8 11,94 5 13,51 0,05 0,65 0,88 0,36 2,16 0,87 0,26 2,87 

 
In tables shows the predictive value (AUC) values of the 

rs 2010963 polymorphism of the VEGFA gene. As can be 
seen from the table, the indicators of the level of specificity 
and sensitivity (SE = 22) of this locus significantly deviate 
towards specificity (SP = 0.88). Despite the high OR = 1.9, 
the calculated predictive efficiency of this marker for the 
pooled group of patients was AUC = 0.54. 

IV. CONCLUSION 

Thus, the rs 2010963 polymorphism of the VEGFA gene 
is one of the main reasons for the dysregulation of the 
inflammatory and immune response of the body and, 
according to our data, the unfavorable C / G variant 
(associated with the overproduction of the proinflammatory 
cytokine VEGFA) may make a certain contribution to the 
development of ronchopathy with impaired nasal breathing. 
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