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Ischemic heart disease is still considered to
be a significant health care problem in many
countries due to high mortality rate and unfa-
vorable prognosis [1]. Besides, according to the
data of epidemiological studies, the number of
patients suffering from congestive heart failure
is constantly increasing. Thus, the problem
of early presymptomatic diagnosis does not
tend to be irrelevant, but, on the contrary,
should be resolved immediately. The promising
direction is the study of a human genome with
the following estimation of candidate genes of
different cardiovascular diseases [2].

Among the wide range of candidate genes,
structural polymorphism of which may have a
prognostic value in development and progres-
sion of congestive heart failure, special atten-
tion in current studies is directed to genes of
components of rennin-angiotensin-aldosteron

system and counterregulatory systems, includ-
ing [-adrenoreceptors genes [3].

The gene of ps-adrenoreceptors is lo-
cated on 5q31-32 chromosome. The signifi-
cant ones are allelic polymorphisms Gly16Arg,
GIn27Glu, Val34Met and Thr164lle, Gly16Arg
and GIn27Glu [4]. These polymorphous vari-
ants are anticipated to be able to be of great
importance in clinical course of congestive
heart failure but their role should be studied
further.

Purpose of the study is to estimate in-
fluence of allelic polymorphism GIn27Glu on
[Bo-adrenoreceptors gene in patients with is-
chemic heart disease and obesity on devel-
opment and progression of congestive heart
failure and systolic dysfunction of the left ven-
tricle.

MATERIALS AND METHODS

The study involved 222 patients with is-
chemic heart disease and obesity who were un-
dergoing treatment at Cardiology Department

of health care communal enterprise Kharkiv
Municipal Clinical Hospital 27 which is the ba-
sic health institution of Internal Medicine De-
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partment Ne 2 and Department of Immunology
and Allergology of Kharkiv National Medical
University of Ministry of Health of Ukraine.
All patients with ischemic heart disease were
divided into three groups depending on func-
tional class (FC) of congestive heart failure:
the subgroup 1 was represented by the patients
with congestive heart failure of FCI (n = 50),
the subgroup 2 included patients with con-
gestive heart failure of FCII (n=118) and
the patients with congestive heart failure of
FC III-1IV (n = 54) belonged to the subgroup
ITI. The control group was represented by 35
apparently healthy people. The groups were
compared on the basis of age and sex. The
study did not enroll patients with concomitant
diseases of the organs of the respiratory and
digestive systems, the kidneys and patients
with oncological diseases.

The diagnosis was made in accordance
with the valid orders of Ministry of Health of
Ukraine.

All patients underwent general clinical and
instrumental examinations. Echocardiographic
tests were carried out in accordance with H.
Feigenbaum standard method by means of
RADMIR (Ultima PRO 30) ultrasonic unit
(Kharkiv, Ukraine).

The study of allelic polymorphism of
GIn27Glu of fs-adrenoreceptors gene was con-
ducted using the method of polymerase chain
reaction with electrophoretic detection of the

findings by means of SNP-EXPRESS assay
kits produced by LLC innovation and research
company Lytech (Russian Federation). DNA
purification was carried out due to DNA-ex-
press-blood reagent produced by LLC innova-
tion and research company Lytech (Russian
Federation) according to the provided instruc-
tions. Validity of arrangement of frequencies
of genotypes was assessed through correspon-
dence of Hardy-Weinberg equation (pi2 + 2
pipj + pj2=1). According to Declaration of
Helsinki all patients were informed as for con-
ducting of clinical study and they gave their
consent to determine polymorphism of the
gene in question.

The statistical processing of the data was
performed by means of Statistica package, Ver-
sion 6.0. In order to compare arrangement of
frequencies of allels and genotypes between the
groups, Pearson and Fisher y? criteria were
used. To estimate a relative risk of develop-
ment of diseases, the ratio of chances was
measured. As absence of associations, the ratio
of chances = 1 was considered; as positive asso-
ciation — the ratio of chances > 1; as negative
association of allel or genotype with disease
(low risk of development of the disease) the
ratio of chances < 1 was considered. The confi-
dence interval (CI) is a range within which the
prognostic value of the ratio of chances with
95% confidence is located. The statistically-
valid differences were those ones in p < 0.05.

RESULTS AND DISCUSSION

Presence of C allel of polymorphous lo-
cus GIn27Glu of fs-adrenoreceptors gene in
patients with ischemic heart disease and con-
comitant obesity was associated with de-
creased risk of development of congestive

heart failure (the ratio of chances=2.32, 95%
CI=[1.18-4.56], x> = 7.65; p < 0.05) (Table 1).

The findings of the study of influence of
polymorphous variants of fo-adrenoreceptors
gene on progression of congestive heart fail-

Table 1

The role of allels C and G polymorphism Gln27Glu of
fs-adrenoreceptors gene in development of congestive heart failure in
patients with ischemic heart disease and obesity

Genetic markers

Ratio of chances

(95 % CI)

Allel C

2.32 (1.18-4.56)

x? = 7.65; p <0.05
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ure (according to NYHA) are presented in
Table 2.

The data which have been obtained show
absence of influence of polymorphous vari-
ants of [p-adrenoreceptors gene on progres-
sion of congestive heart failure (according to
NYHA) in patients with ischemic heart dis-
ease and obesity (p > 0.05). Therefore, almost
the same frequency was typical for carrier-
ship of allel C polymorphism GIn27Glu of
(Bo-adrenoreceptors gene in patients with is-
chemic heart disease and obesity, i.e. 32%,
34.75% and 31.48%; concerning carriership
of allel G the same tendency was ob-
served: 68 %, 65.25% and 68.52% in pa-
tients with congestive heart failure I, II and
[II-Iv respectively. Different genotypes (C/G,
C/C, G/G) of polymorphism GIn27Glu of
(Bo-adrenoreceptors gene in patients with is-
chemic heart disease and obesity depending
on FC of congestive heart failure had almost

the same values (30 %, 33.05% and 33.33%
for C/G genotype in patients with congestive
heart failure of FCI, II i III-IV respectively;
33 %, 33.90 % and 31.48 % for C/C genotype;
37 %, 33.05% and 35.19% for G/G genotype,
p > 0.05).

Arrangement of frequency of allels and
genotypes of fs-adrenoreceptors gene depend-
ing on left ventricular ejection fraction (LVEF)
in patients with congestive heart failure associ-
ated with ischemic heart disease and concomi-
tant obesity is presented in Table 3.

According to the findings of the study con-
ducted, in patients with ischemic heart disease
and obesity with preserved inotropic function
of the myocardium and systolic dysfunction
of the left ventricle, arrangement of frequen-
cies of allels and genotypes of polymorphism
GIn27Glu of Bo-adrenoreceptors gene was char-
acterized by smooth nature without statisti-
cally-valid differences.

Table 2

Frequency of detection of allels and genotypes of f>-adrenoreceptors
gene depending on FC of congestive heart failure in patients with
ischemic heart disease and obesity

Subgroup 1 Subgroup 2 Subgroup 3
. Congestive heart Congestive heart Congestive heart
Genetic markers failure of FCI failure of FCII failure of FCIII-IV
(n=50) (n =118) (n =54)

Allel Gln (C) 16 (32 %) 41 (34.75%) 17 (31.48 %)
Allel Glu (G) 34 (68 %) 77 (65.25%) 37 (68.52 %)
Genotype Gln/Glu (C/G) 15 (30 %) 39 (33.05%) 18 (33.33 %)
Genotype Gln/Gln (C/C) 16 (33 %) 40 (33.90 %) 17 (31.48 %)
Genotype Glu/Glu (G/G) 19 (37 %) 39 (33.05 %) 19 (35.19 %)

Table 3

Frequency of detection of allels and genotypes of f;-adrenoreceptors
gene depending on left ventricular ejection fraction in patients with

ischemic heart disease and obesity

Subgroup 1 Subgroup 2
. Ejection Ejection
Genetic markers fraction > 45 % fraction < 45 %
(n=101) (n=121)
Allel Gln (C) 27 (26.73 %) 31 (25.62%)
Allel Glu (G) 74 (73.27%) 90 (74.38%)
Genotype Gln/Glu (C/G) 34 (33.67%) 40 (33.06 %)
Genotype Gln/Gln (C/C) 35 (34.65 %) 39 (32.23%)
Genotype Glu/Glu (G/G) 32 (31.68%) 42 (34.71 %)
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Therefore, the obtained data show ab-
sence of influence of different allels and
genotypes of Polymorphism GIn27Glu  of
(Bo-adrenoreceptors gene on development of is-
chemic heart disease, progression of conges-
tive heart failure and systolic dysfunction of
the left ventricle like the findings of other
researchers [5,6], who have proved that poly-
morphous variants of Se-adrenoreceptors gene
(GIn27Glu) were not connected with risk of
development of congestive heart failure and
its prognosis. Other researchers obtained the
data |7], which tend to specify that the geno-
type GIn27Glu of Bs-adrenoreceptors gene was
more frequently typical for patients with con-
gestive heart failure in comparison with the
control group.

The findings of the study concerning de-
tection of interrelation of polymorphism of
(Bo-adrenoreceptors with the course of ischemic
heart disease are quite controversial. In the
study conducted by S. M. Wallerstedt the con-
nection of carriership of Argl6Arg, Glu27Glu,
Gly16Gly allels with MI has not been found [8|.

According to D.E. Lanfear’s findings, in pa-
tients after MI, who received treatment by
means of blockers of fs-adrenoreceptors and
had Gly16Gly and Glu27Glu haplotypes, mor-
tality rate was lower than in patients with
other allelic variants [9]. In accordance with
the data obtained by S. R. Heckbert Glu27Glu
allel is also connected with lower risk of de-
velopment of acute myocardial infarction in
elderly patients [10].

It has been established that patients of
Glu27Glu homozygote are in the group of
sudden death [11| but the factor which leads
to it is still not clear: either it is influence
of blockers of fs-adrenoreceptors on sudden
coronary death, or it is congenital protection
of fBo-adrenoreceptors in relation to ventricular
arrhythmia [12].

However, the interrelation between obe-
sity and carriership of G allel and G/G
genotype of polymorphism GIn27Glu  of
(Bo-adrenoreceptors gene in patients with is-
chemic heart disease has been established by
means of our study.

CONCLUSIONS

1. Presence of allel C of polymorphous lo-
cus GIn27Glu of Be-adrenoreceptors gene
in patients with ischemic heart disease
with concomitant obesity was connected
with decreased risk of development of
congestive heart failure.

2. According to findings of the study
conducted, association of progression
of chronic cardiac failure in patients
with ischemic heart disease and obe-

sity with polymorphous variants of
B2-adrenoreceptors gene (GIn27Glu) has
not been established.

3. Arrangement of frequency of allels and
genotypes of polymorphism GIn27Glu of
Bo-adrenoreceptors gene in patients with
ischemic heart disease and obesity did
not tend to change depending on in-
otropic function of the myocardium of
the left ventricle.
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FEHETWUYHI ACNEKTU PO3BUTKY TA NMPOrPECYBAHHA

XPOHIYHOI CEPLEBOI HEAOCTATHOCTI Y XBOPUX
HA ILLEMIYHY XBOPOBY CEPUSA N OXKUPIHHA

Kaagukosa O1.

Xapriscokul HauioHasbHUT MeduwHul yrisepcumem, m. Xapkie
kadikova.olga@mail.Tu

YV crarri BCTAHOBJIEHO BIUIMB ajiesibHOro nosiimopdizmy GIn27Glu rena [s-agpenopenentopis
y XBOPHX 3 iMIeMigHOIO XBOPOOOIO ceprisd i OXKUPIHHSAM HA PO3BUTOK 1 MPOrpecyBaHHS XPOHIIHOT
CepIeBOl HEJOCTATHOCTI Ta CHCTOJIYHOI AUCHYHKINI JIHBOTO IIJIyHOYKA ILIAXOM OOCTEXKeHHs 222
xpopux. Hassricts C asenst momiMopduoro jgokycy GIn27Glu rena [2-aapeHOpenenTopiB y XBOPUX
Ha imemivuny XBopoOy ceplist 3 CYIyTHIM O2KUPIHHAM Oysia 1MOB’s3aHa 31 3HUKEHHSIM PU3UKY DPO3BUTKY
xponiuHol cepuesol HemocrarHocTi (p < 0,05). Orpumani y XoAl IOC/IJPKEHHs NaHi JIEMOHCTPYIOTH
BiJICyTHICTD BIUIMBY NOJIIMOPGHUX BapiaHTIB reHa J2-aJpeHOPENENTOPiB Ha IPOrPECY BAHHS XPOHITHOT
cepreBol HEJOCTATHOCT] y XBOpUX Ha imemiuHy XBopoby cepua i oxkupinas (p > 0,05).

KnodgoBi cJuoBa: XpoHiuHa cepreBa HEJOCTATHICTD, iIIeMidHA XBOPODa ceplis, OXKUPIHHSI,
GIn27Glu ren fs-agpenopenentopis.

FEEHETUYHECKUWE ACNEKTbI PA3BUTUA U NMPOrPECCMPOBAHUA
XPOHUYECKOW CEPOEYHOWN HEOOCTATO4YHOCTWM VY BOJIbHbIX
NWEMWNYECKOWN BONTE3HbHO CEPOUA N O>KUPEHUEM

Kaapikosa O. U.

Xapvrosckutll HauuoHaAbHbl meduyurckutll yrnusepcumem, 2. Xapokos
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B crarbe ycranosieno Biausaue aaneabaoro nommopdunsma Gln27Glu rena fa-ampenoperientopos
y OOJILHBIX UITEMUYIECKON OOJIE3HBIO Cep/IIia U OXKUPEHNEM Ha Pa3BUTHE U IIPOIPECCUPOBAHUE XPOHUYE-
CKOIl CepIevHOll HEeIOCTATOYHOCTU U CUCTOJIMYECKON JucyHKIMK JIEBOrO KEeJIYI04UKa, IIyTeM 00C/Ie10-
Bauwus 222 60nbabIx. Hagmane C amnesns moaumopdroro gokyca GIn27Glu rena B2-amxpeHopernentopos
y OOJIbHBIX HIEMUYECKON OO0JIE3HBIO CEP/Illa C COIYTCTBYIONIMM OXKUPEHHEM Obljla CBSI3aHa CO CHHU-
JKEHHEM DHCKa Da3BUTHs XPOHUYECKON cepeuHoil Hemocrarounoctu (p < 0,05). ITomyduenHsle B xo-
J€ HCCIIeJOBaHUA JaHHBbIE ,Z[eMOHCTpI/IpyIOT OTCyTCTBI/Ie BJINAHNA HOJII/IMOp(l)HbIX BapuaHTOB TI'€Ha
SB2-aIpeHOPenenTOPOB Ha IPOrPEeCCUPOBAHUE XPOHUYECKOH CeplIedHOll HeIOCTATOYHOCTH Yy OOJILHBIX
uIeMuIecKoil 6oJ1e3HbI0 cep/ua 1 oxkupenueM (p > 0,05).

KnwoueBble CJI0Ba: XpOHHYEUKAs Cep/edHasi HEJOCTATOYHOCTh, WIIEMUYECKasi OOJIE3HD
cepana, oxupenne, GIn27Glu ren f2-ampeHopernenTopos.

GENETIC ASPECTS OF DEVELOPMENT AND PROGRESSION OF CONGESTIVE
HEART FAILURE IN PATIENTS WITH ISCHEMIC HEART DISEASE AND OBESITY
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In this article elucidated the influence of allelic polymorphism of Gln27Glu of S2-adrenoceptors
gene on patients that have coronary heart disease and obesity on the expansion and progression of
congestive heart failure and left ventricular systolic dysfunction by surveying 222 patients. Presence
of C allel of polymorphous locus GIn27Glu of f2-adrenoreceptors gene in patients with ischemic heart
disease and concomitant obesity was associated with decreased risk of development of congestive
heart failure (p < 0.05). The obtained data shown the absence of influence of polymorphous variants
of B2-adrenoreceptors gene on progression of congestive heart failure in patients with ischemic heart
disease and obesity (p > 0.05).

Key words: congestive heart failure, ischemic heart disease, obesity, GIn27Glu of
[B2-adrenoreceptors gene.
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