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Abstract

Analyzing the prevalence of genotypic variants of this polymorphism, we revealed a direct association of
the C/C monogenotype of the A1188C rs3212227 polymorphism in the IL12B gene with the development
of polyposis processes. In addition, these data emphasize the prognostic significance of the C/C geno-
type of the rs1800896 polymorphism of the IL-12B gene in the development of CPMS. In carriers of this
genotype, the relative risk of developing CPMS increases by more than 3 times, compared with carriers
of other genotypic variants of the rs3212227 polymorphism of the IL12B gene.
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INTRODUCTION

Diseases of the paranasal sinuses are among
the most common pathologies in otorhinolaryngolo-
gy, which is facilitated by the current environmental
situation, the prevalence of allergic and viral respir-
atory diseases, and a decrease in local and general
immunity. All researchers agree that in recent years
there has been a tendency in the world to increase
the incidence of chronic sinusitis, including chronic
polypous rhinosinusitis (CPRS) [1,2,3].

Epidemiological studies of CPRS in Russia,
which were conducted with an interval of 5 years,
indicate that the prevalence of the disease does not
change significantly in selected time intervals in
each specific region.

Due to a number of reasons (environmental situ-
ation, social and drug load, changes in the function-
al parameters of the most important homeostatic
systems of the human body, etc.), it is not neces-
sary to expect a decrease in the incidence of
CPRS.

Leading otolaryngologists consider the stability
of CPRS incidence rates, regardless of regional
characteristics or other external factors, to be the

basis for a more detailed study of the causes of this
nosology [4], primarily the genetic predisposition to
the development of CPRS.

Many facts speak in favor of the genetic hypoth-
esis of the development of CPRS. It has been prov-
en that the risk of developing CPRS in the presence
of polypous heredity is 25 times higher, with a het-
erozygous carrier of the MZ phenotype (deficiency
of alpha-1 antitrypsinase) - 4 times, with a dry type
of earwax - 3 times [5]; changes in karyotypes of
peripheral blood cells in patients with CPRS were
found [6]. Since chromosomal polymorphism can
determine individual sensitivity to the occurrence of
any disease, i.e. the individual response of the body
to a damaging factor, persons with karyotype vari-
ants that differ from the norm are at risk of develop-
ing certain diseases depending on hypo-, hyper, or
normosensitivity of the hereditary apparatus
[7,8,9,10].

Numerous studies of the last decade have
demonstrated the dependence of the immune re-
sponse on the allelic polymorphism of cytokine
genes. The result of such work in vitro is the identifi-
cation of individual alleles of genes associated with
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increased or decreased production of the corre-
sponding cytokine [11]. The data obtained to date
suggest that polymorphic cytokine genes are able to
take an active part in the formation of a specific im-
mune response to human pathological conditions.
Individual allelic variants may be associated with the
level of production of the corresponding protein,
which also affects the course of the disease and the
development of a number of complications. Howev-
er, it remains unclear which mutations and which
cytokines are of decisive importance in the develop-
ment of individual diseases. Therefore, a promising
direction of molecular genetic research is the study
of the contribution of specific alleles to the tendency
to infection in the development of pathology
[12,13,14,15,16].

The current stage in the development of cytolo-
gy, histology, and clinical anatomy, as well as pro-
gress in diagnostic technologies, has led to the con-
cept of the nasal cavity as a complex morphofunc-
tional system [17]. The modern knowledge of anato-
my, histology and physiology, as well as the mor-
phogenesis of various pathological processes in the
nasal cavity and paranasal sinuses, obtained in the
course of scientific research, has significantly ex-
panded the understanding of the functional signifi-
cance of these structures in the adaptive capabilities
of the nasal cavity to respiratory conditions, their
role in the respiratory system in in general [18,19].

Modern histological and clinical-functional stud-
ies have made it possible to ascertain the growth of
chronic diseases of the mucous membrane of the
nasal cavity and paranasal sinuses, the formation of
various endonasal formations [20]. This is due to the
deterioration of the ecological and social situation,
increased virulence of the microbial flora, changes
in its composition and resistance to antibacterial
drugs. In the pathogenesis of diseases of the ENT
organs, in addition to the infectious agent, the lead-
ing role belongs to the immune system of the mu-
cous membranes of the nose and pharynx, as well
as the general reactions of humoral and cellular im-
munity [21].

The body's resistance to exogenous and endog-
enous pathological factors is largely associated with
the ability to quickly adapt to changing environmen-
tal conditions. The mucous membrane of the nasal
cavity serves as the first protective barrier where
local immunity reactions take place.

It is known that in many organs and tissues, in-
cluding the nasal mucosa of the human body, there
are neuroendocrine cells that belong to the link of
autonomic regulation of organs. Moreover, the
structural and functional features of neuroendocrine
cells and their bioamine profile in patients with signs
of polypous rhinosinusitis are practically not studied.
Therefore, the study of the morphophysiological
organization of the nasal mucosa in humans is an
urgent problem of modern cytology, histology, and
cell biology.

The objective of the study. Given the above, we
conducted a study of the genetic polymorphism of
cytokine genes in patients with CPRS, the results of
which demonstrate genetically determined features
of the immune response that contribute to the devel-
opment of CPRS, as well as determining some of
the clinical features of the disease.

MATERIAL AND METHODS

In accordance with the purpose of the study and
to fulfill the tasks set, clinical studies were conduct-
ed in 140 patients with CPRS and chronic rhinosi-
nusitis, who were examined and treated in the ENT
department of the multidisciplinary clinic of the
Tashkent Medical Academy in 2017-2019. The ex-
amined patients met the following criteria: the pres-
ence of polypous tissue in the nasal cavity, wiping
the common nasal passage completely or not less
than 50%; complaints of prolonged difficulty in nasal
breathing; according to the patient, the disease sig-
nificantly reduces the quality of his life; absence of
acute inflammatory pathology; written informed con-
sent for surgical treatment and morphological exam-
ination of the surgical material (attached to the med-
ical history).

To study the diallelic polymorphism of the pro-
moter regions of the genes of the studied interleu-
kins, 50 healthy (without CPRS) donors, men and
women, were examined. The average age of the
examined donors was 51.311.44 years.

For real-time PCR, a commercial kit with
SYBRGreen | dye (Litekh, Russia) was used. Poly-
morphism of five positions of the IL10 gene
rs1800895 592C>A was studied. Genotyping of
samples was carried out using real-time allele-
specific polymerase chain reaction (PCR) on a DT-
96 device (DNA-Technology) using SYBR Green |
intercalating dye. The reaction mixture correspond-
ed to the manufacturer's recommendations.

The reaction started with the activation phase of
Taq polymerase (93°C, 1 min.). The next 35 PCR
cycles consisted of denaturation (93°C, 10 sec),
annealing (64°C, 15 sec), and elongation (72°C, 20
sec) phases. The signal was read at the elongation
stage.

RESULTS AND DISCUSSION
The values of the distribution of alleles and gen-
otypes of the A1188C rs3212227 polymorphism in
the IL 12B gene in the 1-2 group and control pre-
sented in table 1.
Table 1
The frequency of distribution of alleles and geno-
types of the A1188C rs3212227 polymorphism in
the IL 12B gene in groups of patients and controls

Allele Frequency distribu-
frequency tion of genotypes
Group A C A\A A\C | C\C
n(%) | n(%) [ n(%) | n(%) | o
CPRS 56 6 25 6 0
n=31 (90.3) | (9.67) | (80.64) | (19.3)
CRS 71 9 31 9 0
n=40 (88.7) | (11.2) | (77.5) | (22.5)
Control | 430 | 16 57 16 | 4
%=7§ 89.0) | (11.0) | (78.1) | (21.9)

Taking into account the fact that the detection of
allele A prevailed in all groups of the study. It should
be taken into account that in the frequency of detec-
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tion of allele A in the 1st group slightly prevailed,
relative to its values in the 2nd and control groups.
The frequency of allele C, on the contrary, was
slightly higher among patients of group 2, relative to
its frequency in group 1 and the population sample.

The study of the distribution of genotypes
showed that the homozygous A/A genotype was
slightly, almost 1.2 times more often detected in
group 1 (80.64%), while the frequency of detection
of the heterozygous A/C genotype was insignificant-
ly 1.1 times higher among patients with HRS 2
groups. The reverse situation could be observed in
the study of the homozygous C/C genotype, which
was not detected among all study groups (Figure 1
& 2).

A mC

Control Group

2 group CRS

1 group CPRS

80 85 2 95 100

Figure 1. The frequency of distribution of alleles of
the A1188C rs3212227 polymorphism in the IL 12B
gene in groups of patients and controls

mA/A mA/C CiC

Control group

2 group CRS

1 gorup CPRS

19,35

0% 20% 40% 60% 80% 100%

Figure 2. Distribution frequency of A1188C
rs3212227 polymorphism genotypes in IL 12B gene
groups and subgroups of patients and controls

In table 2 presents the results of the analysis of
the distribution of alleles and genotypes among rep-
resentatives of the population sample and patients
in groups 1-2.

The analysis showed that if the frequency of al-
lele A detection did not have statistically significant
differences in detection in groups 1 and control,
however, there was a tendency to increase its de-
tection among patients with CPRS (x2 = 0.07; P =
0.2; RR =1.01; OR =1.14; 95% CI: 4.13-3.09), while
allele C, on the contrary, was characterized by a

tendency to increase its occurrence among condi-
tionally healthy individuals (x2=0.07; P=0.7;
RR=0.98; OR=0.87; 95% CI: 1.68-2.33).

An analysis of the frequencies of detection of the
A/A genotype showed that among patients with
CPRS this genotype was detected statistically insig-
nificant less than 1.1 times more often than in the
group of conditionally healthy individuals (x2=0.08;
P=0.2; RR=1.03; OR=1.17; 95% CI: 4.55-3.34). The
study of the distribution of the A/C genotype showed
the same picture, according to which a slight and
statistically insignificant prevalence was found - 1.1
times the frequency of its detection in the control
group of conditionally healthy individuals, relative to
the detection values of this genotype in patients of
group 1 with CRRS (x2=0.08; P=0.3; RR=0.88;
OR=0.85; 95% CI: 3.890-2.44).

The results of the analysis of the distribution of
alleles and genotypes of the A1188C rs3212227
polymorphism in the IL 12B gene presented in Table
3 demonstrate the same indicators in patients with
CRS and among conditionally healthy individuals.

Analysis of the distribution of A and C alleles
showed a slight less than 1.0 times and statistically
insignificant predominance of the A allele in the con-
trol sample (x2=0.004; P= 0.36; RR=0.99; OR=0.97;
95% CI: 2.95-2.30), and there was also a statistical-
ly insignificant, less than 1.0 times, predominance of
the allele C among patients with CRS (x2=0.04;
P=0.6; RR=1.0; OR=1.03; 95% CI: 1.84-2.45).

It was found that the A/A genotype among condi-
tionally healthy individuals is insignificant, less than
1.0 times higher than its frequency of detection
among patients with CRS (x2 = 0.005; P = 0.35; RR
=0.99; OR =0.96; 95% CI: 3.18-2.43).

It was also found that the heterozygous A/C gen-
otype of the A1188C rs3212227 polymorphic locus
in the IL 12B gene was evenly distributed in group 2
and in the control group, and its detection frequency
was practically the same in both studied samples,
with extremely low and statistically insignificant
prevalence in the subgroup of patients with CRS (x2
=0.005; P=0.3; RR=1.02; OR=1.03; 95% CI: 3.29-
2.59).

The results of the analysis of the distribution of
alleles and genotypes of the A1188C rs3212227
polymorphic locus in the IL 12B gene among pa-
tients with CPMS in comparison with group 2 are
presented in table 4.

Analysis of the distribution of alleles A and G did
not reveal statistically significant differences in the
frequency of their detection in the 1b subgroup and
in the control sample. Thus, the G genotype did not
have significant and statistically significant differ-
ences in both studied groups, being practically at
the same level in them, only slightly prevailing
among conditionally healthy individuals.

However, it was noted that the A genotype,
which also had no significant and significant differ-
ences in the frequency of its distribution, slightly
prevailed among patients with CPRS (x2=0.09;
P=0.4; RR=1.01; OR=1.18; 95% CI: 3.63-3.51) .

The frequency of the A/A genotype was statisti-
cally insignificant, less than 1.0 times, prevailed
among patients with CPRS relative to patients with
CRS (x2=0.1; P=0.40; RR=1.04; OR=1.21; 95% CI:
3.985 -3.86).

JESM 2022

https://journals.tma.uz/

Volume 1 | Issue 3 | 56



How to Cite: Khasanov, U., Vokhidov, U., & Djuraev, J. (2022). Frequency of IL 12b gene polymorphism among
patients with chronic rhinosinusitis polyposis. JOURNAL OF EDUCATION AND SCIENTIFIC MEDICINE, 1(3). Retrieved
from https://journals.tma.uz/index.php/jesm/article/view/329

Table 2

Differences in the frequency of occurrence of alleles and genotypes of the A1188C rs3212227 polymorphism

in the IL 12B gene in the 1st and control groups

Number of examined alleles
Alleles and and genotypes .
genotypes CPRS Control Xi2 p RR + 95%CI OR +95%ClI
n % h %
A 56 | 90,32 | 130 | 89,04 | 0,076 | 0,273 | 1,014 4,130 1,149 3,093
C 6 9,68 16 10,96 | 0,076 | 0,727 | 0,988 1,683 0,871 2,332
AfA 25 | 8065 | 57 | 78,08 | 0,086 | 0,273 | 1,033 4,550 1,170 3,347
AC 6 19,35 | 16 | 21,92 | 0,086 | 0,305 | 0,883 3,890 0,855 2,440
Table 3

Differences in the frequency of occurrence of alleles and genotypes of the A1188C rs3212227 polymorphism

in the IL 12B gene in the 2nd and control groups

Number of examined alleles
Alleles and andgenotypes .
genotypes CPRS Control Xi2 p RR + 95%CI OR +95%CI
n % n %
A 71 | 88,7 | 130 | 89,04 | 0,004 | 0,360 | 0,997 2,959 0,971 2,305
C 9 11,2 16 10,96 | 0,004 | 0,640 | 1,003 1,846 1,030 2,454
ASA 31 | 77,5 57 78,08 | 0,005 | 0,360 | 0,993 3,184 0,967 2,432
AfC 9 22,5 16 21,92 | 0,005 | 0,352 | 1,027 3,293 1,034 2,592
Table 4

Differences in the frequency of occurrence of alleles and genotypes of polymorphism A1188C rs3212227 in
the IL 12B gene in the 1- and 2-groups

Number of examined alleles
and genotypes
g!ﬁ'sfy:z: CPRS : tprRS Xi2 P RR | +95%CI| OR | +95%ClI
n % n %
A 56 | 90,3 71 88,75 | 0,091 | 0,400 | 1,018 3,639 1,183 3,516
C 6 | 9,68 9 11,25 | 0,091 | 0,600 | 0,983 2,333 0,845 2,517
AJA 25 | 80,6 31 77,5 | 0,104 | 0,400 | 1,041 3,985 1,210 3,861
AIC 6 19,3 9 22,5 | 0,104 | 0,446 | 0,860 3,292 0,827 2,628

The A/C genotype, on the contrary, was insignifi-
cantly 1.1 times more likely to be detected among
patients with CRS (x2 =0.1; P=0.44; RR=0.86;
OR=0.82; 95% CI: 3.292-2.62).

Conclusion.

Thus, our data confirm the complexity of the ge-
netic mechanism for the development of polyposis
processes in patients with CPRS and indicate the
need and importance of understanding complex
gene interactions in the analysis of the development
and clinical stage of the pathology under study. An-
alyzing the prevalence of genotypic variants of this
polymorphism, we revealed a direct association of
the C/C monogenotype of the A1188C rs3212227
polymorphism in the IL12B gene with the develop-
ment of polyposis processes.

In addition, these data emphasize the prognostic
significance of the C/C genotype of the rs1800896
polymorphism of the IL-12B gene in the develop-
ment of CPRS. In carriers of this genotype, the rela-
tive risk of developing CPMS increases by more
than 3 times compared with carriers of other geno-
typic variants of the rs3212227 polymorphism of the
IL12B gene.

The absence of significant differences in the
prevalence of IL12B gene genotypes among condi-
tionally healthy donors and CRS patients may be
due to the fact that the presence of an unfavorable
polymorphism, in itself, is not enough for the devel-
opment of this disease. In genetically predisposed
persons, CPRS will develop according to the
scheme of interaction in the "genotype-phenotype”
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system (gene-environment). At the same time, the
presence of unfavorable genotypic variants can in-
fluence the clinical course of the disease.
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