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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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Abstract.

Aim: The objective of our study was to investigate the
association between the GIn27Glu polymorphism in the B2-
AR gene and body mass index (BMI) in patients with bronchial
asthma (BA) with regard to the age of onset.

Materials and Methods: Study included 553 patients with BA
and 95 apparently healthy individuals with no individual and
family history of asthma symptoms. All of them had previously
signed an informed consent form for study participation. The
patients were divided into 2 clinical groups depending on the
age of BA onset. Group I included 282 patients with late-onset
asthma (late-onset asthma phenotype), and Group II included
271 patients with early-onset asthma (early-onset asthma
phenotype). There was no significant difference in gender, age,
severity, or control level between the groups (p > 0.05). BA
diagnosis and BA severity were determined according to the
GINA recommendations-2016 and its later version. Obesity
was diagnosed in accordance with the Order of the Ministry
of Health of Ukraine Ne 574 dated 05.08.2009 and the WHO
recommendations (1999), the European Association for the
Study of Obesity (EASO, 2016). The GIn27Glu polymorphism in
the B2-AR gene (rs1042714) was determined using polymerase
chain reaction-restriction fragment length polymorphism
analysis. The obtained results were statistically analyzed using
SPSS—17 program.

Results: No significant difference was established in
the distribution of alleles and genotypes for the GIn27Glu
polymorphism in the B -adrenergic receptor gene depending
on BMI (p = 0.1). Obesity relative risk estimation showed a
statistically significant correlation related to the dominant (p =
0.03) and additive (p = 0.04) models of inheritance. The risk
of obesity in minor allele carriers (Glu/Glu+GIn/Glu) was
1.75 times higher than that in the major allele homozygotes (p
= 0.03). No association was observed between the GIn27Glu
polymorphism in the B,-AR gene and obesity risk in patients
with early-onset bronchial asthma in any model of inheritance.
Obesity relative risk estimation in late-onset BA patients showed
a statistically significant correlation related to the dominant (p =
0.03) and additive (p = 0.001) models of inheritance. The minor
allele carriers (GIn/Glu and Glu/Glu genotypes) with late-onset
BA had a 1.95 times higher risk of obesity in the dominant model
and 1.65 times higher risk of obesity in the additive model vs.
the major allele homozygotes.

Conclusions: The obtained data indicated that the minor allele
carriers of the GIn27Glu polymorphism in the 3,-AR gene (both
homozygotes and heterozygotes) with late-onset BA had a
higher risk of obesity.

Key words. Bronchial asthma, onset, obesity, GIn27Glu
polymorphism in the 2 -adrenoceptor gene.
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Introduction.

Obesity-associated bronchial asthma (BA) is known to be a
specific clinical phenotype characterized by a more severe
course and a lower level of control due to insufficient response
to background therapy. BA and obesity are recognized as
typical multifactorial diseases that occur in individuals
with a particular genotype under the influence of triggering
environmental factors [1,2]. The results of genetic studies on the
comorbidity of these diseases revealed shared genetic factors
that were associated with pleiotropic effects of the genes of
the B2-adrenoceptor (AR), glucocorticoid receptors, and leptin
receptors, TNF-a, and others. Specific human genomic regions
associated with both asthma and obesity were identified [1,3].
In particular, polymorphic variants of the p2-AR gene were
associated with BA [4,5] and obesity [6-9]. Therefore, single
nucleotide polymorphisms in the p-AR gene require further
study in the context of BA-obesity phenotype, since bronchial
hyperreactivity and poor response to bronchodilating treatment
are related to the same defect, which stimulates lipid mobilization
through adipocyte lipolysis. The study by Hallstrand et al. on
the shared genetic origin of asthma and obesity showed a strong
association between asthma and obesity and confirmed their
genetic pleiotropy by revealing that 8% of genetic factors were
shared by BA and obesity.

The results of large-scale genome-wide association studies
proved the genetic contribution to the development of BA and
related diseases (including obesity). They demonstrated both
shared and distinct genetic components [3,10], which allows
for a better understanding of the mechanisms of the phenotypic
features.

For asthma as a polygenic disease, the age of onset is of
diagnostic and prognostic value [11,12]. A significant difference
was observed among genetic factors depending on the age of
BA onset and specific genetic variants of early-onset and late-
onset BA risk were demonstrated, which can partially explain
the differences in their pathogenesis. Studies of genomic
associations with the age of asthma onset, as a key factor in
identifying risk variants for a particular disease phenotype [13],
can help understand the differences in the pathogenesis, clinical
course, and treatment approaches between early-onset and
late-onset asthma. The heterogeneity of the data related to the
role of B,-AR gene polymorphisms was due to different study
objectives, designs, and populations. These contradictory results
substantiate the advisability of further study on molecular and
genetic mechanisms of BA—obesity association pathogenesis
and pleiotropic effects of B,-AR genes in order to develop
options for predicting these diseases [14-16].

The objective of our study was to investigate the association
between the GIn27Glu polymorphism in the B -AR gene and
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body mass index (BMI) in patients with BA with regard to the
age of onset.

Materials and Methods.

553 patients with bronchial asthma were examined. All of
them had previously signed an informed consent form. The
control group consisted of 95 apparently healthy individuals
with no individual and family history of asthma symptoms;
with no history of smoking, allergies or atopy, hypersensitivity
to aspirin and nonsteroidal anti-inflammatory drugs, acute or
chronic somatic diseases in the acute stage within 3 months
prior to the enrollment. Among the studied patients, there were
360 women (65.1%) and 193 men (34.9%); the control group
consisted of 45 men (47.4%) and 50 women (52.6%). The
patients were divided into 2 clinical groups depending on the
age of BA onset. Group I included 282 patients with late-onset
asthma (late-onset asthma phenotype), and Group II included
271 patients with early-onset asthma (early-onset asthma
phenotype). There was no significant difference in gender,
age, severity, or control level between the groups (p > 0.05).
BA diagnosis and BA severity were determined according to
the GINA recommendations-2016 and its later versions [17].
Obesity was diagnosed in accordance with the Order of the
Ministry of Health of Ukraine Ne 574 dated 05.08.2009, "On
approval of the protocols for medical care for patients with
endocrine diseases" and the WHO recommendations (1999),
the European Association for the Study of Obesity (EASO,
2016). BMI of 18 kg/m? to 24.9 kg/m? was regarded as normal
body weight (healthy weight), 25 kg/m? to 29.9 kg/m? — as
overweight, BMI of higher than 30 kg/m? — as obesity.

The study was approved by the Bioethics Committee of
the Academic and Research Medical Institute of Sumy State
University. The GIn27Glu polymorphism in the B-AR gene
(rs1042714) was determined using polymerase chain reaction-
restriction fragment length polymorphism analysis. The obtained
results were statistically analyzed using SPSS—17 program. The
distribution of genotypes in the studied groups was compared
using Pearson's chi-squared test. In order to determine the risk
of BA and obesity, the odds ratio (OR) and 95% confidence
interval (CI) for dominant, recessive, superdominant, and
additive inheritance models were calculated. The relevance of
the obtained results was assessed with Akaike's information
criterion. All tests were two-sided; the p-value of <0.05 was
considered statistically significant.

Results.

Among the subjects with BA, 195 (35.2%) were obese, 206
(37.3%) were overweight, and only 152 (27.5%) had a healthy
weight. Due to the fact that the association was proved between
certain polymorphic variants in the B-AR gene, including
GIn27Glu polymorphism, and the development of obesity
[2,18], we analyzed the distribution of genotypes and alleles for
this polymorphism in the examined BA patients with regard to
BMI (Table 1) and investigated the association with obesity risk
(Table 2).

The results of the statistical analysis of obesity risk with regard
to the GIn27Glu polymorphism in the B,-AP gene are presented
in Table. 2.
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Table 1. Genotype and allele distribution of GIn27Glu polymorphism
in the B2-adrenoceptor gene depending on the body mass index in
patients with bronchial asthma.

Body mass index, n = 553
Healthy weight, n Overweight, n =

Genotype _ 152 206 Obesity, n =195
n % n % n %

GIn/Gln |81 533 103 50.0 108 55.4

Gln/Glu 64 42.1 77 37.4 68 34.9

Glu/Glu |7 4.6 26 12.6 19 9.7

¥=777,p=0.1

Gln-allele |74.3 68.7 72.8

Glu-allele 25.7 313 27.2

Table 2. Analysis of the association between GIn27Glu polymorphism
in the B2-adrenergic receptor gene and obesity.

Model e OR_, (95% CI) AIC
Dominant 0.03 1.75 (1.05-2.95) 17.7
Recessive 0.33 1.6 (0,65-4.52) 21.28
Super-dominant 0.1 1.58 (0.92-2.78) 19.5
Additive 0.04 1.51 (1.02-2.3) 18.03

No significant difference was established in the distribution
of alleles and genotypes for the GIn27Glu polymorphism in
the B,-adrenergic receptor gene depending on BMI (p = 0.1).
Obesity relative risk estimation showed a statistically significant
correlation related to the dominant (p = 0.03) and additive (p =
0.04) models of inheritance. The risk of obesity in minor allele
carriers (Glu/Glu+GIn/Glu) was 1.75 times higher than that in
the major allele homozygotes (p = 0.03). The obtained data
indicated that the minor allele carriers (both homozygotes and
heterozygotes) had a higher risk of obesity.

The analysis of genotype distribution of the GIn27Glu
polymorphism in the B,-adrenoceptor gene in BA patients with
regard to the age of onset is given in Table 3.

According to the obtained results, the minor allele homozygotes
were observed almost twice as often among patients with
early-onset BA and obesity vs. patients with healthy weight or
overweight (p = 0.019). Accordingly, allele frequency analysis
demonstrated the highest frequency of the Glu-allele in obese
patients with BA. In patients with late-onset BA, homozygous
carriers of the minor allele were more often reported among
patients with overweight and obesity vs. patients with healthy
weight (p = 0.03).

Taking into account the observed statistically significant
difference in the distribution of genotypes for the GIn27Glu
polymorphism in the B,-AR gene in patients with early-onset
and late-onset BA depending on BMI, we analyzed the risk of
obesity in four models of inheritance (Table 4).

No association was observed between the GIn27Glu
polymorphism in the ,-AR gene and obesity risk in patients
with early-onset bronchial asthma in any model of inheritance.
Obesity relative risk estimation in late-onset BA patients showed
a statistically significant correlation related to the dominant (p =
0.03) and additive (p = 0.001) models of inheritance. The minor
allele carriers (GIn/Glu and Glu/Glu genotypes) with late-onset
BA had a 1.95 times higher risk of obesity in the dominant model



Table 3. Genotype and allele distribution of GIn27Glu polymorphism in the fi2-adrenoceptor gene depending on the body mass index in patients

with bronchial asthma.

Early onset
Healthy weight, n = 84

Genotype N %

Gln/GIn 54 64.3

GIn/Glu 26 31.0

Glu/Glu 4 4.7

¥*=11.83;p=0.019

Gln-allele 79.8

Glu-allele 20.2

Late onset

Genotype Healthy weight, n = 68
n %

GlIn/Gln 29 42.6

Gln/Glu 36 52.9

Glu/Glu 3 44

> =10.45; p=0.03

Gln-allele 69.1

Glu-allele 30.9

Overweight, n =87 Obesity, n =100

n % n %
70 80.5 58 58.0
13 14.9 34 34.0
4 4.6 8 8.0
87.9 75.0
12.1 25.0

Overweight,n =119 Obesity, n =95

n % n %
38 31.9 43 45.3
59 49.6 41 43.2
22 18.5 11 11.5
56.7 66.8
43.3 33.2

Table 4. Obesity risk in BA patients with regard to the GIn27Glu polymorphism in the p2-adrenoceptor gene.

Model P

obs

Early onset

Dominant 0.13
Recessive 0.65
Super-dominant 0.18
Additive 0.18

and 1.65 times higher risk of obesity in the additive model vs.
the major allele homozygotes. The obtained data indicated that
the minor allele carriers (both homozygotes and heterozygotes)
with late-onset BA had a higher risk of obesity.

Discussion.

The association between the GIn27Glu polymorphism in
the B-AR gene and the risk of asthma, which was proven in
numerous studies, still relates to contradictory and sometimes
opposite results in other studies [19-21]. Some studies, in
particular on pediatric asthma, also demonstrated that the
GIn27Glu polymorphism in the B -AR gene was not associated
with a higher risk of asthma in different ethnic groups within
the general population [19,21,22]. Contradictory results were
obtained regarding the role of the GIn27Glu polymorphism
in the B,-AR gene in the occurrence of not only BA, but also
obesity. Thus, Jalba M.S. (2008) performed a meta-analysis of
41 studies involving genotyping results of more than 20,000
individuals on the role of the GIn27Glu polymorphism in the
B,-AR gene in obesity development; the study showed that
rs1042714 could be a significant risk factor for obesity in
Asians, Pacific Islanders, and American Indians, but not in
Europeans [23]. Another meta-analysis demonstrated that the
GIn27Glu polymorphism in the B,-AR gene was associated with
an increased risk of obesity in Gln/Glu heterozygotes vs. Gln/
GIn (OR 1.16; 95% CI 1.04 — 1.30, p=0.009) and in the carriers
of GIn/Glu and Glu/Glu vs. Gln/GIn (OR 1.2; 95% CI 1.00 —
1.44, p = 0.04) [2]. Therefore, the GIn27Glu polymorphism
is associated with a 1.2-fold higher risk of obesity in the
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OR_,_(95% CI) AIC
1.57 (0.87-2.84) 16.87
1.29 (0.43-4.06) 18.94
1.52 (0.82-2.86) 16.77
1.37 (0.87-2.18) 17.31

carriers of GIn/Glu+Glu/Glu genotypes compared to GIn/Gln
homozygotes, but the degree of the correlation between the
studied polymorphic variants of the B,-AR gene and obesity
varied in different populations. As opposed to the results of Jalba
M.S, a meta-analysis by Zhang N. showed that the GIn27Glu
polymorphism in the B -AR gene is associated with obesity [2].
This may be due to genetic variability in the 27th codon and the
interaction of genes and the environment since the mechanism
of association between Glu27 and obesity is currently unknown.
The results of this meta-analysis confirm that the predisposition
to obesity has a statistically significant association with the
GIn27Glu polymorphism in the B,-AR gene.

This is inconsistent with the previous results obtained by
Echwald S.M. and Oberkofler N. [24] and others, who could
not establish any association between this gene polymorphism
and the risk of obesity. Large V. et al. found that the GIn27Glu
polymorphism was associated with a relative risk of developing
obesity, and Glu27 homozygotes had an average fat mass excess
of 20 kg as compared to controls [18]. These data suggest that
genetic variability in the B,-AR gene may play an important
role in the development of obesity, energy expenditure, and
lipolytic function of B-AR in adipose tissue, at least in women.
Ehrenborg E. also found that individuals with the Glu27 and/
or Glyl6 alleles had a significantly higher BMI [25]. In the
Ukrainian population, there is only one study on the correlation
between GIn27Glu in the B,-AR gene and body weight in
patients with coronary heart disease, which showed that the
Glu/Glu minor allele homozygotes had increased BMI, as well



as increased insulin levels, insulin resistance, and triglyceride
level [26].

In our previous study on a smaller sample of BA patients
(n = 195), we established a correlation between BMI and
GIn/Gln, GIn/Glu, and Glu/Glu genotypes for the GIn27Glu
polymorphism in the 3,-AR gene, i. e. 24.5 + 0.45; 29 + 0.87,
and 33.1 £ 0.89 kg/m?, respectively (p<0.01) [27]. In our study
involving 553 BA patients, we found no significant difference in
the distribution of genotypes for the GIn27Glu polymorphism in
the B,-AR gene depending on BMI (32 = 7.77; p = 0.1). Along
with this, we observed a 1.75-fold (p = 0.03) increase in obesity
risk for the dominant model and a 1.51-fold (p = 0.04) increase
— for the additive model of inheritance.

We established a significant difference in the distribution of
genotypes for the GIn27Glu polymorphism in the B,-AR gene
depending on the age of BA onset (y2 = 41.24; p=0.001) and
an increased risk of developing late-onset BA for the additive (p
=0.001), dominant (p = 0.001), and super-dominant (p = 0.001)
models. The risk of developing late-onset asthma in the minor
allele carriers (Glu/Glu+GIn/Glu) was 3.4 times higher than that
in the major allele homozygotes (p = 0.001) [28]. The obtained
data indicated that the minor allele carriers (both homozygotes
and heterozygotes) had a higher risk of late-onset BA. The
risk of early-onset BA, unlike late-onset BA did not correlate
with the GIn27Glu polymorphism in the B,-AR gene in any
inheritance model.

This became the basis for the analysis of obesity risks in patients
with asthma, depending on the age of onset. The analysis showed
an increased relative risk of obesity in the minor allele carriers
(GIn/Glu and Glu/Glu genotypes) with late-onset asthma in the
dominant (by 2.62 times) and additive (by 2.0 times) inheritance
models vs. the major allele homozygotes. At the same time, no
association was observed between the GIn27Glu polymorphism
in the B,-AR gene and obesity risk in patients with early-onset
bronchial asthma in any model of inheritance.

The results we obtained in the previous study indicating the
increased risk of late-onset asthma in minor allele carriers
(heterozygotes and the minor allele homozygotes) and the results
of the current study indicating the increased risk of obesity in
Glu-allele carriers suggest a shared genetic origin of late-onset
BA and obesity. The studied polymorphism presents pleiotropic
features with late-onset asthma and obesity in contrast to early-
onset asthma. It may become a target for the prevention and
treatment of asthma and obesity in the future. The observed
association in BA—obesity comorbidity in the case of late-onset
BA with GIn27Glu polymorphism in the B,-AR gene presents
evidence of pleiotropy and requires further detailed study.

Conclusion.

1. No significant difference was established in the distribution
of the genotypes for the GIn27Glu polymorphism in the B,-AR
gene depending on BMI (p =0.1).

2. We observed a 1.75-fold (p = 0.03) increase in obesity risk
for the dominant model and a 1.51-fold (p = 0.04) increase — for
the additive model of inheritance.

3. The minor allele homozygotes were observed almost twice
as often among patients with early-onset BA and obesity vs.
patients with healthy weight or overweight (p = 0.019) and 2.6
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and 4.2 times more often among patients with late-onset BA +
overweight and late-onset BA + obesity, respectively (p = 0.03),
vs. patients with healthy weight.

4. No association was observed between the GIn27Glu
polymorphism in the ,-AR gene and obesity risk in patients
with early-onset bronchial asthma in any model of inheritance,
while the minor allele carriers (Gln/Glu and Glu/Glu genotypes)
with late-onset BA had 1.95 times higher risk of obesity in the
dominant model and 1.65 times higher risk of obesity in the
additive model vs. the major allele homozygotes.
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