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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:
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not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
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Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Objective: The objective of the study was to evaluate the
frequency of the ER22/23EK and Tth1111 polymorphisms in
the glucocorticoid receptor gene (GR) in patients with early-
onset and late-onset asthma (BA) and to assess the risk of its
phenotype’s development.

Materials and Methods: We examined 553 BA patients and
95 apparently healthy individuals. The patients were divided
into 2 groups depending on the age of BA onset: Group I
included 282 patients with late-onset asthma, and group II
included 271 patients with early-onset asthma. The ER22/23EK
(rs 6189/6190) and Tth111I (rs10052957) polymorphisms in
the GR gene were determined using polymerase chain reaction-
restriction fragment length polymorphism analysis. Statistical
analysis of obtained results was performed using SPSS—17
program.

Results: The analysis of frequency of genotypes and alleles
for the ER22/23EK polymorphism in the GR gene with regard
to the age of BA onset demonstrated a significant difference
between patients with early-onset and late-onset asthma (p =
0.035). A significant difference was revealed in the distribution
of alleles and genotypes for the Tth1111 polymorphism in the GR
gene between patients with early-onset BA and late-onset BA (p
= 0.006). No correlation was found between the ER22/23EK
polymorphism in the GR gene and late-onset BA in all genetic
models; also, there was a reduction in the risk of early-onset BA
observed in the dominant and additive models. No association
was demonstrated between the Tth1111 polymorphism in the
GR gene and late-onset asthma, while a statistically significant
correlation was shown with the risk of early-onset asthma in the
dominant and super-dominant models.

Conclusions: We established a significant difference in the
distribution of alleles and genotypes for the ER22/23EK and
Tth111I polymorphisms in the GR gene with regard to onset
age; also, we found no association between these polymorphic
variants and the development of late-onset asthma, but revealed
a protective role of the ER22/23EK polymorphism in the GR
gene in the dominant and additive inheritance models and of
Tth111I polymorphism in the GR gene — in the dominant and
super-dominant models.

Key words. Bronchial asthma, onset, ER22/23EK and Tth1111
polymorphisms in the glucocorticoid receptor gene.

Introduction.

Bronchial asthma (BA) is a chronic inflammatory respiratory
disease that affects 1 to 18% of population in various countries.
The incidence of BA in developed countries is constantly
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growing. According to the GINA guidelines (2020), BA is a
complex heterogeneous disease which is influenced by genetic
factors. Due to polygenic nature of BA, the age of onset is of great
importance in terms of diagnosis, prognosis, and treatment [1-
3]. The differences known to date in the etiology, pathogenesis,
and clinical manifestations of early-onset and late-onset asthma
involve different genetic factors depending on the age of onset.
Several studies on genetic factors in patients with early-onset
and late-onset asthma identified specific variants of genetic risk
factors for these asthma variants [4], which partly explains the
differences in their pathogenesis [1-3].

Research on the ER22/23EK and Tth111I polymorphisms
in the glucocorticoid receptor (GR) gene is attributable to the
fact that the gene is located on the long arm of chromosome 5
(5931-g32) which is associated with asthma risk and suggests its
participation in the pathogenesis of this disease. More than 2,500
single-nucleotide substitutions were identified in the GR gene,
of which only the following were observed in the Caucasian
population with a frequency of > 1%: rs6190 (Arg23Lys), rs6195
(N363S), rs41423247 (Bcll, C/G), and rs10052957 (-3807
C/T or Tth111I) [5]. Due to the high polymorphy of the GR
gene, the frequency of alleles and genotypes differs statistically
among different ethnic groups [6]. The involvement of some
of its polymorphic variants in the development of asthma [7-
9], obesity, and metabolic syndrome was demonstrated [10,11].
According to the results of a meta-analysis by Fu G., which
included 4 studies on ER22/23EK polymorphism and 2 studies
on Tth111Ipolymorphism in the GR gene, no association of these
polymorphic variants with asthma was found [12]. However,
some studies reported the association of these polymorphisms
with the development of asthma, its course severity, and disease
control [9]. Due to the lack of consistent data on the effect of the
ER22/23EK and Tth1111I polymorphisms in the GR gene on the
risk of asthma, we aimed to study the association between these
SNPs and the risk of different phenotypes of BA depending on
the age of onset.

The objective of the study was to evaluate the frequency of
the ER22/23EK and Tth1111 polymorphic variants in the GR
gene in patients with early-onset and late-onset BA and to assess
the risk of BA phenotypes development.

Materials and Methods.

We examined 553 BA patients (experimental group) and 95
apparently healthy individuals (control group); all participants
had previously signed an informed consent form. The patients

were divided into 2 clinical groups depending on the age of BA
onset. Group I included 282 patients with late-onset asthma
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(late-onset asthma phenotype) and group I included 271 patients
with early-onset asthma (early-onset asthma phenotype). Based
on the absence of exact guidelines for asthma early and late-
onset definitions, we use stratifications from the previously
published data and consider asthma onset before the age of 12 as
early and after the age of 12 as late [13].There was no significant
difference in gender, age, severity, or control level between the
groups (p > 0.05). BA was diagnosed according to the 2016
GINA recommendations and its later versions.

The study was approved by the Bioethics Committee of
Medical Institute of Sumy State University and complied with
the Declaration of Helsinki. The ER22/23EK (rs 6189/6190)
and Tth111I (rs10052957) polymorphisms in the GR gene
were determined using polymerase chain reaction-restriction
fragment length polymorphism analysis. Statistical analysis
of obtained results was performed using SPSS—17 program.
We used Pearson's chi-squared test; the P-value of <0.05 was
considered statistically significant. Binary logistic regression
was used for risk assessment; analysis-of-variance method and
F-test were also used in the study.

Results.

Given the fact that early-onset and late-onset asthma has its
own phenotypic differences, we analyzed the frequency of alleles
and genotypes for the ER22/23EK and Tth111I polymorphisms
in the GR gene depending on the onset age in order to check for
the association between the studied polymorphic variants and
different phenotypes (Table 1).

The analysis of distribution of genotypes and alleles for the
ER22/23EK and Tth111I polymorphisms in the GR gene with
regard to the age of BA onset showed a significant difference
between patients with early-onset and late-onset asthma (p =
0.035; p = 0.006). As can be seen from the table above, the
frequency of GG-genotype for the ER22/23EK polymorphism
in the GR gene was higher in the patients with early-onset
asthma compared to late-onset asthma, while AG heterozygotes
were more common with late-onset asthma. G-allele was more
frequently observed in patients with early-onset asthma, while
A-allele was more common among late-onset BA patients. The
results of the study of the Tth1111I polymorphism in the GR gene
concerning the age of onset along with significant difference in
the distribution of genotypes showed a higher frequency of TT
homozygotes in patients with early-onset asthma compared to
late-onset asthma.

Given the significant difference in the distribution of genotypes
for the ER22/23EK and Tth1111 polymorphisms in the GR gene
depending on the age of onset, we performed a statistical analysis
to identify a possible association between genetic markers and
relative risk of early-onset and late-onset asthma (Table 2, 3).

No association was established between ER22/23EK
polymorphism in the GR gene and the risk of late-onset asthma
in any genetic model. However, there was a reduction in the risk
of early-onset BA observed in the dominant, super-dominant,
and additive models.

Analysis of the risk of late-onset and early-onset asthma
depending on the Tth1111 polymorphism in the GR gene showed
no association between the development of late-onset asthma
and Tth111I polymorphism in the GR gene but demonstrated a
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Table 1. Distribution of genotypes and alleles for the ER22/23EK
and TTH111I polymorphisms in the glucocorticoid receptor gene in

patients with bronchial asthma with regard to the age of onset.

Parameter Late onset, n =282 Early onset, n =271
Genotype n n %
ER22/23EK polymorphism in the glucocorticoid receptor gene
GG 244 86.5 252 93.0
AG 36 12.8 17 6.3
AA 2 2 0.7
¥=6.72; p=0.035

Allele % %

G 92.9 96.1

A 7.1 3.9

TTH1111 polymorphism in the glucocorticoid receptor gene

Genotype n n %
CC 103 36.5 125 46.1
CT 141 50.0 99 36.5
TT 38 13.5 47 17.3
¥*=10.2; p=10.006

Allele % %

C 61.5 64.4

T 38.5 35.6

Table 2. The risk of early-onset and late-onset asthma with regard to
the ER22/23EK polymorphism in the glucocorticoid receptor gene.

Model P, OR_ (95% CI) AIC
Late onset

Dominant 0.42 0.77 (0.41-1.49) 16.84
Recessive 0.27 0.33 (0.04-2.8) 16.34
Super-dominant 0.62 0.85 (0.44-1.7) 17.24
Additive 0.3 0.74 (0.43-1.34) 16.46
Early onset

Dominant 0.01 0.37 (0.18-0.77) 15.82
Recessive 0.29 0.35 (0.04-2.91) 21.84
Super-dominant 0.01 0.39 (0.18-0.83) 17.05
Additive 0.01 0.44 (0.23-0.81) 16.18

Table 3. The risk of early-onset and late-onset asthma with regard to

the Tth1111 polymorphism in the glucocorticoid receptor gene.

Model P, OR , (95% CI) AIC
Late onset

Dominant 0.43 1.21 (0.75-1.94) 21.65
Recessive 0.07 2.31(1.01-6.25) 18.22
Super-dominant 0.66 0.9 (0.56-1.43) 21.98
Additive 0.13 1.32 (0.92-1.92) 19.87
Early onset

Dominant 0.02 0.67 (0.48-0.94) 25.65
Recessive 0.21 1.35 (0.85-2.15) 29.33
Super-dominant 0.001 0.58 (0.41-0.81) 20.67
Additive 0.34 0.89 (0.7-1.13) 30.01

statistically significant association with the risk of early-onset
asthma in the dominant (p = 0.02) and super-dominant (p =

0.001) models.

Discussion.

The objective of our study was to provide supplementary
modern knowledge about genetic aspects of BA with regard to
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the age of onset taking into account the ER22/23EK and Tth1111
polymorphisms in the glucocorticoid receptor gene. The study
was performed by estimating the frequency of genotypes for
the studied polymorphisms and assessing the risk of developing
phenotypes of early-onset and late-onset BA. Taking into account
the age of BA onset, we revealed a significant difference between
early-onset and late-onset asthma in terms of the frequency of
genotypes and alleles for the ER22/23EK polymorphism in the
GR gene (p =0.035). The frequency of GG-genotype was higher
in the patients with early-onset asthma, while AG heterozygotes
were more common with late-onset asthma. G-allele was more
frequently observed in patients with early-onset asthma (96.1%)
compared to late-onset asthma (93.1 %), while A-allele was
observed in 3.9% and 6.9%, respectively. Preliminary we found
no difference in the distribution of alleles and genotypes for
the ER22/23EK polymorphism in the GR gene in patients with
asthma with no regard to age of onset and in apparently healthy
individuals (x2 = 4.14; p = 0.126); apart from that, we revealed
no statistically significant association with BA risk in all models
of inheritance. Differentiated analysis of the association between
the ER22/23EK polymorphism in the GR gene and different BA
phenotypes demonstrated no correlation in patients with late-
onset asthma, while patients with early-onset asthma revealed
decreased BA risk in the dominant and recessive models (p =
0.01).

Taking into account the clinical and laboratory phenotypic
peculiarities of early-onset asthma and late-onset asthma,
we analyzed the distribution of alleles and genotypes for the
Tth111I polymorphism in the GR gene with regard to onset
age in order to check for the possible association between the
studied polymorphic variant and these phenotypes. Preliminary
analysis of BA risk with no regard to age of onset in recessive
homozygotes showed a 2.69-fold increase vs. major allele
homozygotes (p = 0.02). Taking into account the age of BA
onset, we found a significant difference in the distribution of
alleles and genotypes for the Tth1111 polymorphism in the GR
gene with regard to onset age (p = 0.006); also, we revealed
no association between the development of late-onset asthma
and Tth111I polymorphism in the GR gene, but demonstrated
a statistically significant association with the risk of early-onset
asthma in the dominant (p = 0.02) and super-dominant (p =
0.001) models.

The study of Szczepankiewicz A. (2008) did not find any
association of the Tth111I polymorphism in the GR gene with
asthma and an increased need for high doses of inhaled GC
[14,15].

The inconsistency of findings that were obtained in different
studies related to the role of the ER22/23EK and Tth111I
polymorphisms in the GR gene in BA development and course
and involving BA patients with and without regard to onset age
can be attributable to the clinical heterogeneity of this disease,
different age of onset, and pathogenetic differences among
different phenotypes of the disease. Our findings show the
differences in genetic factors in patients with early-onset and
late-onset asthma. Therefore, an in-depth study of pathogenesis
mechanisms and genetic factors causing the disease in adults
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and children will help to develop strategies for BA prevention
and treatment.

Conclusion.

A significant difference was observed in the distribution
of genotypes and alleles for the ER22/23EK and Tthl11I
polymorphisms in the GR gene between patients with early-
onset and late-onset asthma.

No correlation was found between late-onset BA and the
ER22/23EK polymorphism in the GR gene in all genetic
models; also, there was a reduction in the risk of early-onset BA
observed in the dominant and additive models.

No association was reported between late-onset asthma and
the Tth111I polymorphism in the GR gene, while a statistically
significant association was shown with the risk of early-onset
asthma in dominant and super-dominant models.
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