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LUTOKUHOBbIV MPO®WJIb Th1/Th2/Th17 B NJIASME
U NOJINMMOP®U3M NEHOB (IL12B, IL13, IL31, IL33) Y

BOJIbHbIX ACTMOW AETEN: MYJIbTUNJIEKCHBIN AHAJIU3
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Pesiome. M3yuyeHure maToreHe3a OpOHXUAIBHONM aCTMBbI SIBJISIETCS aKTyaJlbHOI MTpoOJieMOI B CBSI3U C €€
BBICOKOI paclpOCTPAaHEHHOCThIO U 3a4acTyl0 OECKOHTPOJbHBIM Pa3BUTUEM TSIKEIbIX (DOPM, B TOM 4YUCIIE
B JE€TCKOM Bo3pacte. IlepBble MpU3HAKU Pa3BUTUSL ACTMbl OOBIYHO BO3HUKAIOT B JETCTBE, YTO MPUBOIUT
K YXYALICHUIO KauyecTBa XXMW3HU MallMeHTa U paHHeill uHBanuausanuu. [TockoabKy acTMa sBJISIETCS TeHe-
TUYECKU OMOCPEAOBAHHBIM MPOLIECCOM, MPEATIOJaracTcs, YTo TSKECTh 3a00eBaHusT 3aBUCUT OT HaIWYMS
OIpeaeeHHOrO aJJIeIbHOIO BapraHTa B MEIUMATOPHbBIX (TaKMX KaK IIMTOKUHBI) T€HaX, yYaCTBYIOLIUX B Ia-
toreHe3e BA. llesblo JaHHOTO MCCAEA0BaHUSI ObUT MOMCK UMMYHOT€HETUUECKUX MapKepOB TSIKEJIOro Te-
YEeHUs aCTMBbI y JIeTeil CIaBSIHCKOrO MPOUCXOXASHUs, TTpoxuBatolux B I. KpacHospck. BriepBeie ¢ momo-
IIBIO METO/Ma MYJIBTUILIEKCHOrOo aHanm3a (XMAP) ornpenesneHbl KoaudecTBeHHBbIe TTokasaresu Thl/Th2/
Thl7-uuTokrHOBOrO Mpoduss y 00JbHBIX OpoHXUanibHOU acTMoil (BA) nmeTeil ¢ pa3nMYHON CTENEHBIO
TSDKECTU 3a00JieBaHUS, B 3aBUCUMOCTU OT MOAUMOpdr3Ma reHOB LIUTOKMHOB. M3MeHeHUs1 IUTOKUHOBOTO
¢doHa y 607bHBIX DA yKIaabIBaloTCS B KOHIETIUIO O TOM, YTO TMPU TsKeJIbIX hopMax acTMbl BO3pacTaeT
JOJIST HEUTPOPUIBHOIO SHIOTUNA 3a00JeBaHUs, OCYIIECTBISIONIETo cBou (GyHKIUU nocpenctBoM Thl u
Th17-mumdbonutoB. Kpome aToro, mojiydeHnl fTaHHbIE HUTOKWUHOBOTO MPOMUIIS B 3aBUCUMOCTH OT HATUYMS
COMYTCTBYIOILIUX OCTPBIX PECITMPATOPHBIX MHMEKIUI: MOKa3aH AUCOaIaHC YPOBHS LIUTOKUHOB, C TEHACH-
LUel CoOXpaHEeHUs 3alUUMTHBIX GYHKIIUIA UMMYHHOI CUCTEMBbI Y OOJbHBIX B COCTOSTHUU pemuccuu. [lomyyde-
HO pacrpeaejeHue B reHaX IUTOKWHOB: ajliebHble BapuaHThl 1L 12B 1rs321220%*G, 1L 13 rs1800925*C, IL31
1s7977932*C u IL33 157044343 * T siBnsitoTCsI HauboJIee 4aCcTO BCTPEUYAIOLIMMUCS B MOMYJISILIMOHHOI BEIOOPKE
. KpacHosipcka. M3yyeHa BepOSITHOCTb accolMaliii TeHOTUITOB MOJIUMOP(HBIX T€HOB LUTOKUHOB (/L 2B,
IL13, IL31, IL33) c cOCTOSTHUEM UMMYHHOU CUCTeMbl IpU OPOHXUATBbHOU acTMe C pa3IMYHOUN CTENEeHbIO
TSDKECTU 3a00JIeBaHMs y IeTel: MoKa3aHa 10CToBepHas accouuranusi reHotuna 77T IL12B rs3212220 ¢ Hu3Koi
KoHueHTpauueit IL-12B. TTosyyeHHbIe TaHHbIE MOXHO MCIT0JIb30BaTh B KOMILJIEKCE C MOJyYEHHBIMU HAMU
paHee UMMYHOT€HETUUYECKUMU MapKepaMU TSKEJOU CTeNeHU U HEKOHTPOJIMPYEMOTO TeUEHUSI aCTMbI y Je-
Teli C LeJIbI0 MEPCOHUMUIIMPOBAHHOIO MPOTHO3a XapakTepa 3a001eBaHUsI.
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Abstract. The study of the bronchial asthma pathogenesis is an urgent problem due to its high prevalence
and often developing uncontrolled severe ashma, including in childhood. The first signs of asthma development
tend to occur in childhood, which causes deterioration in the patient’s quality of life and early disability. Since
BA is a genetically mediated process, the severity of the disease is assumed to depend on the presence of a
specific allelic variant in the mediator (e.g. cytokines) genes involved in the BA pathogenesis. The aim of this
study was to search for immunogenetic markers of severe asthma in Slavs children living in Krasnoyarsk city.
The quantitative indicators of the Th1/Th2/Th17-cytokine profile in children with bronchial asthma (BA)
with varying disease severity, depending on the polymorphism of cytokine genes, using the method of multiplex
analysis (xMAP), were first determined. Changes in the cytokine background in BA patients fit into the concept
that a percentage of neutrophilic endotype, which performs its functions through Thl and Th17-lymphocytes
in severe asthma, increases. In addition, the cytokine profile data depending on concomitant acute respiratory
infections were obtained. There was an imbalance when analyzing the cytokine plasma level, with a tendency
to maintain the protective functions of the immune system among patients in remission. Distribution of
cytokine genes was obtained: allelic variants of /L 12B rs321220*G, IL 13 rs1800925*C, IL31 rs7977932*C and
1133 1s7044343*T are the most common in the population sampling from Krasnoyarsk. The probability of
the genotype association of cytokine genes (/L12B, IL13, IL31, IL33) with the state of the immune system
in bronchial asthma with varying disease severity in children was studied: a significant association of the 77
genotype /L 12B rs3212220 with a low concentration of IL-12B was presented. Our data obtained can be used
along with the previously obtained immunogenetic markers of severe and uncontrolled asthma in children for
patient-specific prognosis of the disease nature.

Keywords: bronchial asthma, child, cytokines, multiplex assay, polymorphism, disease severity

The research on medical pathogenetics has been
started in the early 1990s, when allelic polymorphism
and the significance of individual allelic gene variants
in predisposition to various diseases, their influence
on the nature, severity and outcome of the discase
were established [3]. The most common method of
genetic MD studies is the candidate gene approach
based on the analysis of a limited number of specific
genes, with a choice being based on the identified
or intended role of their expression products in
the disease development [15]. Genetic analysis is
mostly based on comparing frequencies of alleles and
genotypes of certain genes in ill and healthy persons
coupled to the studied pathology of among unrelated

Introduction

Bronchial asthma (BA) is the most severe disease
of the bronchopulmonary system associated with
chronic inflammation, mucus hypersecretion, hyper-
reactivity and remodeling of the airways. There is
a need for a detailed study of the developing severe
forms and the search for methods to achieve asthma
control due to its high prevalence. The first signs of
asthma development tend to occur in childhood,
which causes deterioration in the patient’s quality of
life and early disability. Bronchial asthma is a multi-
factorial disease (MD), i.e. its development appears
to depend on both a variety of environmental factors

and a genetic component. An unfavorable genetic
background for this disorder is triggered by interacting
with specific environmental factors and manifested
in developing the pathological phenotype. Since BA
is a genetically mediated process, the severity of the
disease is assumed to depend on the presence of a
specific allelic variant in the mediator genes involved
in the BA pathogenesis.

individuals (case-control study design).

Cytokines are important targets for the diagnostics
of a wide range of human diseases, and their study
is important for better understanding a mechanism
of immunological changes observed in patients.
Moreover, cytokines play an essential role in all stages
of triggering and maintaining allergic inflammation,
therefore, the study of their activity and regulation is
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of great importance for understanding the molecular
basis behind BA pathogenesis. The accumulated
data indicate that Th2-cells and their cytokines such
as IL-4, IL-5 and IL-13 play a critical role in the
development and activation of allergic inflammation
in asthma. Thl-lymphocytes, with specific cytokines
(IL-2, IL-3, IFNy, TNFa), regulate the “cellular”
antigen-specific immune response, NK-cell function,
phagocytic cells, and also participate in regulating
IgM and IgG2 gene expression in B-lymphocytes.
Cytokines produced by Th2-lymphocytes support
IgE production and some other immunoglobulins
(humoral immune response), and also participate
in developing allergic inflammation by activating
mast cells and eosinophils [12]. Recent studies have
expanded the Thl/Th2-paradigm and have drawn
attention to Th17-cells representing the third CD4"T-
cell lineage, as they are responsible for a number of
pathological processes [18].

To determine the cytokine profile in various
biological fluids should be used for evaluating the
inflammation activity, the polarization of immune
response, the therapy effectiveness, and the disease
prognosis. In recent years, the multiplex analysis
has become widespread, including various formats
for assessing cytokines in biological fluids using flow
cytometry: xMAP (Multi-Analyte Profiling). Thistype
of assay is based on binding to monoclonal antibodies
fixed on the surface of microbeads conferring high
sensitivity and specificity. Because XxMAP technology
is a method for determining metabolites in a small
sample quantity, it makes it optimal for studying
the patients in childhood. There is evidence on
differences in production of certain cytokines among
populations in different ethnic groups [1]. This results
from different distribution of cytokine gene alleles
in racial groups. In different populations, accurate
reproduction of the obtained reliable association
between individual polymorphisms and certain me-
dical condition is rarely achieved, suggesting the
specificity and population characteristics of the
frequency distribution of polymorphic variants of the
analyzed genes. Hence, when studying polymorphic
gene variants, it is necessary to take into account
human population characteristics .

Although BA symptoms in most patients with mild
disease are well controlled with current treatment
methods, around 10% of patients with severe asthma
show poor control and increased risk of developing
severe asthma despite a large baseline therapy [6].
Since the spectrum of genes for BA susceptibility
cannot be considered tas fully identified, the analysis
of hereditary factors is a promising area for allergology,
dermatology, and immunogenetics. A comprehensive
analysis of cytokine genetic polymorphism and
level of relevant protein products, in case of their
participation in the BA pathogenesis related to disease

severity, seems promising for developing a personalized
approach to determine disease susceptibility and
severity. Preclinical risk diagnostics for developing
multifactorial diseases including asthma, can help to
lower cost of expensive treatment as well as to preserve
human working capacity preventing disability.

Materials and methods

Atotal of 546 individuals were involved in the study:
317 bronchial asthma (mean age 13.6%£2.5 years) and
229 healthy individuals from the city of Krasnoyarsk.
The control group included children (n = 127) and
adults with no history ofasthma and allergies (n=102).
No statistically significant differences were revealed
between the control groups of different ages, which
allowed to randomize individuals of different ages into
one control group. Children with asthma were divided
into groups depending on the severity of the disease:
mild asthma (n = 133), moderate asthma (n = 102),
severe asthma (n = 82). The diagnostics and severity
of the disease were determined in accordance with the
recommendations of the GINA working group. All
examined patients met the general inclusion criteria
for the study: BA diagnosis, severe /moderate course,
absence of acute upper respiratory tract infection
(URTI) and other acute diseases upon examination,
as well as Slavic descent for the last three generations.
Inclusion criteria for patients to be included in
the control group: apparently healthy individuals,
negative allergic history, total IgE level < 100 IU/ml,
Slavic descent.

All study participants or their parents provided
written informed consent prior to the study. The
protocol for examining ill and healthy subjects
complied with ethical standards and was approved by
the Biomedical Ethics Committee of the Research
Institute of Medical Problems of the North, Kras-
noyarsk Scientific Center, Siberian Branch, Russian
Academy of Sciences.

The research materials were presented by patient
serum and DNA extracted from the peripheral
blood by the sorbent method using the DIAtom
DNAPrep100 kit (OOO Isogen, Russia). Genoty-
ping of polymorphisms IL12B (rs321220), IL13
(rs1800925), IL31 (rs7977932) and IL33 (1s7044343)
was performed using the real-time polymerase chain
reaction (RT-PCR) as well as specific oligonucleotide
primers and fluorescently labeled probes (TagMan)
(DNA-synthesis, Russia).

Plasma cytokine concentrations were determined
with magnetic microsphere test systems MILLIPLEX
MAP Human THI17 (Merck, USA) using multiplex
analysis by xMAP technology (Luminex, USA) ac-
cording to the manufacturer’s instructions. Data
registration and analysis were performed with a Lumi-
nex MAGPIX device (Luminex, USA).
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Differences at the p < 0.05 level were considered
as statistically significant. The allele and genotype
frequencies between groups were compared by using
¥ -square test and online calculator. An odds ratio (OR)
with a 95% confidence interval (CI) was performed
to assess a relationship between genetic markers and
pathology phenotypes. Statistical significance of dif-
ferences in quantitative traits was analyzed using the
Mann—Whitney test. Data are expressed as median
and interquartile range.

Results and discussion

In multiplex analysis, the values of the cytokine
concentration produced by many immune cell types
in pediatric bronchial asthma with varying severity
and different status of disease exacerbation (n = 106)
were obtained. We analyzed the concentration of 17
cytokines; significant differences are shown in the
Tables.

The development of allergic reactions is known
to be affected by a complex interplay in cytokine
network with multiple reciprocal relationships [12]. A
number of mediator genes and their interaction with
environmental factors, hereditary predisposition,
response of respiratory and immune systems enable
to distinguish acute URTI BA-phenotypes. The
most common is neutrophilic asthma (up to 81.8%),
especially its severe form. Identifying BA-phenotypes/
endotypes provides deeper insights into the essence
of disease and is necessary to develop individualized
therapy approach. However, currently, no consensus
on the criteria for distinguishing phenotypes has been
achieved due to the lack of specific biomarkers for the
majority of phenotypes.

Our study on serum cytokine profile analyzed the
data obtained from children with varying severity
of bronchial asthma. Our data on BA patients with
diverse cytokine background fit into the concept
that a percentage of neutrophilic endotype executing
functions through Th-1 and Thl7-lymphocytes
in severe asthma, increases. The level of cytokines
produced by various types of immunocompetent
cells (Thl, Th2, Treg, Th17) has been shown to be
significantly lower for severe BA patients, i.e decreased
expression numerous pro- and anti-inflammatory
cytokines associated with disease severity (p < 0,05).
It suggests increased suppression due to inflammatory
processes in the bronchopulmonary system and
decreased protective functions as well as transition of
the disease to uncontrolled course (Table 1).

One of the main factors in regulating proliferative
response of B-lymphocytes and immunoglobulin
isotype switching inducing expression of IgG and IgE
is provided by IL-4, a growth factor for T-lymphocytes
and mast cells, a key factor for the CD4*T-cell
differentiation into type Th2-cells that affects their
functioning [16]. Along with other cytokines such as

G-CSF and IL-6, IL-4 can stimulate growth of mast
cell and myeloid and erythroid cell precursors. There
has been noted that the level of IL-4 in the peripheral
blood serum and plasma is increased in patients with
asthma and related comorbidities [17]. Nevertheless,
the systemic serum amount of IL-4 in BA patients
has been observed in numerous studies to reflect
disease clinical course, so that its imbalanced level
was observed during disease exacerbation [9, 17]. The
IL-4 and IL-6 concentration in patients with severe
asthma observed in our study was 0.11 and 0.02 pg/ml,
respectively, which were significantly lower than in
mild asthma (p < 0.05).

Neutrophilic inflammation, characterized by an
aggressive course, pronounced tissue destruction, low
response to corticosteroids, is typical for children with
bronchialasthma|[7]. Thisphenotypeisassociated with
the active neutrophilic products such as neutrophil
elastase, a.1-antitrypsin, 1L-8, IL-17, as well as Th17-
cells for their maintenance [5]. Thl7-cells differs
from Thl, Th2 and Treg-cells characterized by the
IL-17 family cytokine production. The IL-17 family
has been recently described and includes IL-17A
(also called 1L-17), IL-17B, IL-17C, IL-17D,
IL-17E (known as IL-25), and IL-17F, according
to the order of discovery [11]. The ability of IL-17A
and IL-17F to induce neutrophil migration suggests
that they are involved in the pathogenesis of severe
BA mainly characterized by neutrophilic airway
inflammation [10]. The association between IL-17A
and IL-17F and airway inflammation has also been
confirmed experimentally in mouse asthma models.
The role of these two cytokines has also been shown
in development of eosinophilic inflammation. In
fact, mice deficient in IL-17 receptors or IL-17
show reduced potential for eosinophils to migrate
into the respiratory tract due to low expression
of Th2 cytokines such as IL-4 and IL-5 acting as
eosinophil chemokines [14]. Thus, the identified
functions of IL-17 suggest that the airways may be
affected by this potent proinflammatory cytokine
in different directions. Understanding the effector
functions of Thl7-cells during inflammation in
the bronchopulmonary system may be a key to
unequivocal understanding of the BA pathogenesis [4,
8].

BA exacerbation is known to be aggravated
by concomitant acute respiratory infections. The
patients without exacerbation (remission) (group 1),
patients with concomitant acute URTI (group 2) and
patients without concomitant acute URTI (group 3)
were involved in the study. An imbalanced cytokine
profile between groups of patients was found that
tended to maintain immune protective functions
among patients in remission. The IL-17A and IL-17F
concentration in patients with severe vs. mild BA
obtained in the study was lowered (data not shown
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TABLE 1. CYTOKINE PLASMA LEVEL IN BRONCHIAL ASTHMA PATIENTS WITH DIFFERENT SEVERITY, Me (Q, ,5-Q,75), pg/ml

Cvtokine Mild asthma (1), Moderate asthma (2), Severe asthma (3),

y n=58 n=37 n=11 P
IEN 9.69 9.69 4.02 p, s =0.02
v (6.92-18.06) (6.01-18.98) (1.05-7.84) p,s=0.04
IL-10 12.05 13.04 4.66 p.;=0.01
(6.92-16.79) (6.12-17.49) (2.99-9.79) P, s =0.01

20.81 25.98 12.03 _
IL-9 (14.10-35.85) (7.17-42.91) (0-15.46) P12 =0,01
IL-1p 15.27 20.68 18.98 p;., =0.01
(11.02-18.42) (15.94-23.82) (14.97-28.34) p,3;=0.04

50.93 65.42 57.84 _
IL-33 (36.74-72.87) (51.57-73.49) (26.78-76.57) P..2=0.05
L4 0.24 0.20 0.11 p; 3 =0.01
(0.14-0.29) (0.11-0.32) (0.06-0.19) p, 3 =0.02
IL-6 26.02 25.75 0.02 p; 3 =0.01
(8.43-43.46) (9.01-48.97) (0.01-16.42) p, 3 =0.03
IL-27 0.83 1.05 1.08 p; . <0.01
(0.62-1.13) (0.85-1.34) (0.96-1.42) p, 5 =0.03

0.88 1.08 0.20 _
IL-28A (0.63-1.43) (0.56-1.46) (0.00-1.27) P22 =0.05

in Table 1, p > 0.05). Regarding disease remission,
the concentration of such cytokines was significantly
higher than in exacerbations with or without con-
comitant acute URTI (Table 2).

It was noted above, that the level of protein
expression and production was genetically determined
and depended on specific polymorphic gene variants.
The concentration level of the studied cytokines
depending on the genotype of coding cytokine genes
exemplified by /LI12B, IL13, IL31 and [L33 was
comprehensively analyzed in our study.

Based on the distribution frequency of cytokine
gene polymorphisms in children with BA, features
in the allelic variants distribution of the genes /L 12B
(rs321220), IL13 (rs1800925), IL31 (rs7977932),
1133 (rs7044343) specific to Caucasians were shown.
Thus, according to the website http://www.ensembl.
org, the global Caucasian population seems to carry
prevalent alleles /L12B*G (90%), IL13 *C (75%),
IL31*C (84%) n IL33*T (63%). In our sampling of
Slavic subjects from the Eastern Siberia were found
to carry ILI12B*G (76%), IL13 *C (75%), IL31*C
(88%) and [IL33*T (60%), respectively. While
analyzing the distribution frequency of the /LI2B
(rs321220) polymorphism, a significant difference in
the genotype frequencies between BA patients and
control group was demonstrated. Statistically different
data on the genotype distribution between the groups
with moderate BA and control (OR 0.63 (0.41-0.97),

p = 0.035) were obtained. The frequency of the GG
genotype in the moderate asthma was higher than in
the control group (71.6% versus 57.2%), whereas the
frequency of the GT and 7T genotypes — higher in the
control group than in moderate asthma (5.2% versus
4,9%; 37.6% versus 23.5%, respectively). Comparing
the distribution frequency of the IL13 rs1800925
polymorphism detected significant difference in the
genotype frequencies between BA patients and control
group. The variant allele T * was found to be more
common in patients, regardless of disease severity
compared to the control (p = 0.01). The frequency of
CT and TT genotypes in BA patients is significantly
higher than in the control group. Moreover, the
frequency of 7T genotype associated with increased
IL-13 concentration was higher bt at least 2-fold than
in control group of children with severe BA (13.4%
versus 5.7%, OR 1.67, p = 0.01). Thus, this genotype
serves as a BA genetic marker predisposing to the
pathologic behavior, i.e. the development of severe
BA. At the same time, the CC genotype rs1800925
protects against the BA development as well as severe
asthma.

While analyzing IL-12B plasma level in children
with bronchial asthma, depending on the genotype,
significant differences were revealed. In particular,
a significant association between the 77T genotype
IL12B rs3212220 and low IL-12B concentration was
found. Importantly, no published data are available
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TABLE 2. CYTOKINE PLASMA LEVEL IN BRONCHIAL ASTHMA PATIENTS WITH DIFFERENT TYPE OF EXACERBATION,

Me (Qy 25-Qy.75), pg/ml

.. Exacerbation with . .
. Remission (1), Exacerbation without
Cytokine n =67 acut:e] l;"};l (2), acute URTI (3), n =22 P
0.03 0.01 0.01 ]
IL-17F (0.00-0.06) (0.00-0.02) (0.00-0.04) P,,2=0.04
11.55 7.38 7.84 j
IFNy (6.92-18.98) (3.38-16.67) (2.55-10.62) P15 =0.05
10.74 8.69 5.77 ]
IL-17A (6.66-13.94) (3.62-15.31) (3.41-10.51) P12 =001
15.55 20.68 16.81 j
IL-1b (11.22-23.27) (17.28-23.27) (14.39-23.82) P12 =0.05
25.21 16.42 27.36
IL-6 (3.75-43.46) (0.01-41.43) (0.03-60.72) P2 < 0.01
27 0.83 1.08 123 b, ,=0.02
(0.64-1.05) (0.87-1.40) (0.99-1.43) D1 5<0.01

on the association of this polymorphism with the
expression level. The IL-12B plasma level in the
TT genotype patients was 3.96 (2.98-8.42) pg/ml
compared to the alternative homozygote GG —
12.73 (8.42-17.11) pg/ml and the heterozygote
GT — 10.44 (6.42-15.04) (p < 0.01). The association
of this polymorphism with the level of intra- and
extracellular expression of the pro-inflammatory Th1-
cytokine (IL-12B) can be assumed to determine the
BA development. Another previously studied /L12B
polymorphism (rs3212227) affects the expression
level, i.e. allelic variant C is associated with decreased
production of IL-12B [13].

Analysis of the associative relationships of the
genotypes IL13 (rs1800925), IL31 (rs7977932) and
1133 (rs7044343) showed no significant differences in
the concentration level of the corresponding cytokines.
It is noteworthy that the level of IL-13 in the plasma
of BA patients in carrying the CT and TT vs. CC
genotypes of /L 13 (rs1800925) is higher. According to
the literature mentioned above, the allelic variant T
of this SNP is associated with increased production
of IL-13, airway hyperresponsiveness most often
occurring in severe disease [2].

Conclusion

The immunological profile of multifactorial disea-
ses such as bronchial asthma is a complex network
of cytokines, chemokines and growth factors. As a
result, it is worth studying asthma by using multiplex
analysis as a modern tool for determining metabolite
concentration, even in trace amounts that rominently
differs from the ELISA.

Polymorphic cytokine genes are one of the most
studied genetic markers, as the products of these genes
are regulators of the main immune and inflammatory
processes in the body. Determining the hereditary
factors of BA along with the assessing cytokine le-
vel in biological fluids will allow to study disease
immunopathogenesis and develop some personalized
approaches to determining the disease severity and
the appropriate therapy.

In the study, an integrated approach was applied
to studying both the polymorphic cytokine genes
produced by immune cells and concentration of
expressed protein products involved in the BA
pathogenesis in children with varying disease severity.

The data obtained for the first time provide insight
into the variant distribution in the cytokine genes
IL12B, IL13, IL31, IL33, produced by different
immune cells in patients with bronchial asthma and in
the population sampling of the Krasnoyarsk residents.
According to the data, the allele and genotype
frequencies forthe studied polymorphismsinthe Slavic
subjects of the Eastern Siberia correspond to those in
found other Caucasoid populations worldwide. Allelic
variants of IL12B*G, IL13*C, IL31*C and IL33*T are
the most common in the population sampling of the
city of Krasnoyarsk.

The genetic markers of susceptibility to severe
bronchial asthma in children have been identified:
allelic variant of G*IL 12B rs321220 and variant allele
of T*IL13 rs1800925. According to the literature,
the products encoded by these genes are involved in
allergic asthmatic airway inflammation. Therefore,
the genetic polymorphism analysis enables to establish
the pathogenetic role in emerging specific clinical BA
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course in the Eastern Siberia population. The human
populational characteristics should be to be taken
into account. In different populations, an accurate
reproduction of the obtained reliable associations
between individual polymorphisms and a certain
pathological state is rarely achieved, suggesting the
specificity and populational features in frequency
distribution of polymorphic variants for analyzed
genes. In addition, there is evidence about differences
in produced some cytokines among various ethnic
populations.

‘When analyzing the cytokine profile in BA patients,
complex data fitting into the concept that severe
asthma is coupled to a percentage of neutrophilic
endotype that exerts its functions through Thl and
Th17-lymphocytes. The level of cytokines produced
by various immunocompetent cells is significantly
lower forsevere BA patients, i.e. a decreased expression
for several pro- and anti-inflammatory cytokines
correlates with the disease severity (p < 0.05).

Achieving control of severe asthma is a challenge
and requires a multifaceted approach, taking into
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