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One of the important medical and social present-day problems is atrial fibrillation (AF) which prevalence in the adult population
is 2 % for persons under 65 and 9 % for those over 65 years of age and it is a common cause of ischemic stroke. The embolic
complications incidence is 2.1 % per year in patients with paroxysmal AF, and 3.0 % per year in patients with persistent AF.

The aim of the study is to analyze the modern literary sources related to the role of gene polymorphisms regulating some neu-
rohumoral systems in group of patients with atrial fibrillation.

A combination of certain genes polymorphisms can contribute to AF risk. Especially important are gene studies of the renin-an-
giotensin-aldosterone system (RAAS) role in the pathogenesis of AF which are currently being studied with a particular intensity.
Recent data show that activation of RAAS plays an important role in the development and recurrence of AF. These studies are
of great practical interest as the associative effect of angiotensin converting enzyme (ACE) inhibitors in the prevention of AF has
been identified.

AGT gene encodes a plasma protein known as angiotensinogen. This protein is expressed in the liver and is cleaved by the enzymatic
renin action in response to lower blood pressure. The resulting product, angiotensin |, is then cleaved by ACE to the physiologically
active enzyme angiotensin II. Defects in this gene may also be associated with non-hereditary AF. More than 16 spot mutations
in the AGT gene were discovered, most of which resulted in amino acid substitutions.

Conclusions. The analysis of the literature allows to conclude that, first, genetic polymorphisms may influence both the severity
of pathological changes in the body and the efficacy of pharmacotherapy, and second, the study of RAAS gene polymorphisms
may allow early detection of persons with increased risk of persistent AF recurrence and its prevention.

PoAb noaimopdi3amiB y reHax, Lo peryAloloTb HeMpPOryMopaAbHi CUCTEMM,
y nauieHTiB i3 ¢pibpuaauicio nepeacepab

1. M. ®ywre#, C. I. MopryxHun, €. B. Cipb

OpnHieto 3 BaXMBWX MeAMKO-CoLjianbHUX npobnem cyyacHocTi € dibpunsuisa nepeacepab (PIT), NOWMPEHICTb sSKOi B [OPOCONO
HacerneHHs cTaHoBUTL 2 % cepen ocib Bikom [0 65 poki i 9 % cepen cTapLumx 3a 65 pokiB Ta € YacTO NPUYMHOKO iLLEMIYHOTO
iHcynbTy. YactoTa emboniyHnx yeknagHeHs CTaHoBUTL 2,1 % Ha pik y navieHTis i3 napokcuamansHot @i 3,0 % Ha pik y nauieHTis
i3 nepcucTeHTHoOto @I,

MeTa po60oTu — aHani3 cyyacHoi haxoBoi nitepaTypu, B sikih ONMCaHo porib NoniMOpCi3MiB reHiB, L0 PETYMOKTL Aesiki Hetpo-
rymMoparbHi cuctemu, B NavieHTis i3 ibpunsuieto nepeacepab.

[MosiBy ®I1 MOXe CNPUYNHATY NOESHAHHS NoniMopdiamiB Aeskux reHiB. Ocobnm1Bo akTyanbHIUM € BUBYEHHS T€HIB PEHIH-aHrioTeH-
3uH-anbpoctepoHoBoi cuctemu (PAAC), ockinbku ii B natoreHesi Ol BuB4atoTh HiHi 0c06MMBO iHTEHCMBHO. OCTaHHi AaHi NoKasytoThb,
wo aktuBauist PAAC Bigirpae BaxnmBy porb Y po3BuTky Ta 36epexerHi O, Lii gocnimkeHHs MatoTb BENMKWIA NPaKTUYHWIA iHTEpEC,
OCKirlbKM BUSIBNEHO acoLiaTUBHMI epeKT iHribiTopiB aHrioTeH3nH-nepeTBoptoBansHoro depmeHTy (AMN®) y npodinaktuui Ol

'eH AGT kopye 6inok aHrOTEH3MHOTEH, L0 eKCIPECYETLCS B MeYiHL 11 PO3LLENTIOETLCA Nif Aieto (epMeHTy peHiHy Yy Bianosiab
Ha 3HWKEHHS apTepianbHOro Tucky. MpoayKT peakuii, aHrioTeHauH |, noTim poswenntoetbcs AN® o isionoriyHo akTUBHOMO
epmeHTy aHrioteHauHy |l. [lebekTn B LibOMY reHi MoXyTb OyTW Takox NoB’s3aHi 3 Hecnaakosoto ibpunsuieto nepeacepap.

BuicHOBKuM. AHani3 HayKOBOI NiTepaTypy Aae 3Mory 3pobuTv BUCHOBKM: NO-NEpPLLIE, FEeHETUYHI MONIMOPI3Mu MOXYTb BNNMBATY i Ha
BUPaXeHICTb NaTONOrYHMX 3MiH B OpraHiami, i Ha edhekTVBHICTb hapMakoTepanii; no-apyre, BUB4EHHS nonimopdiamis reris PAAC
MOXe CMpUSITU PaHHBLOMY BUSIBMEHHO OCI6 i3 MiABMLLEHM PU3MKOM PELMaMBY NepcucTeHTHOI i npoBeaeHHH ii NpodhinakTuku.

PoAb noAMMOpOU3MOB B reHax, peryAupyoLmx HeuporyMopaAbHble CUCTEMDb,
y nauueHToB ¢ GubpUArALMeNn NpeacepaAunt
WN. M. ®dywren, C. I. MoaryxHbiw, E. B. Cuab

OpHa 13 BaXHbIX MeAMKO-CoLmanbHbIX Npobnem coBpemeHHoCTU — cmnbpunnaumns npeacepamn (OI1), pacnpocTpaHeHHOCTb
KOTOPOW Cpeau B3POCHOro HaceneHus coctaensieT 2 % cpeay nuu Monoxe 65 net u 9 % cpeau nuu ctaplue 65 neT u sensetcs
4acToM NPUYMHON ULLEMUYECKOTO UHCYMbTA. YacToTa aMbonmyecknx ocnoxHeHnin coctaensiet 2,1 % B rog y nauyeHToB ¢ Napok-
cuamansHon @M u 3,0 % B rog y naumeHToB ¢ nepeuctupytoLleit Orl.
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Llenb paboTbl — aHann3 COBPEMEHHON Hay4YHON NUTepaTypbl, ONUCLIBAIOLLEN POrb MOMMMOPMU3MOB FEHOB, PEryNMPYHOLLNX
HEKOTOpble HeMpOoryMopanbHbIe CUCTEMBI, Y MALMEHTOB ¢ pubpunnsaumen npeacepauii.

lNosiBneHuto I moxeT cnocobCcTBOBaThL COYETaHME MONMMMOPE3MOB HEKOTOPbIX reHOB. OCOBEHHO aKTyanbHO 13yyYeHne reHoB
PEHMH-aHrMOTEH3MH-anbA0CcTePOHOBOMN cucTeMbl (PAAC), Tak Kak ee porb B natoreHese ®I1 usyyator 0COBEHHO UHTEHCUBHO.
[NocreaHve aaHHbIe Noka3blatoT, YTo akTuBaLms PAAC urpaet BaxHyto porb B pasBuTIN U coxpaHeHun O, 3Tu uccnenosanus
MMetoT BOrbLLOI NMPaKTUYECKMIA MHTEPEC, MOCKOMbKY YCTaHOBMEH acCoLMaTUBHbIN 3dhheKT MHIMBUTOPOB aHMMOTEH3NH-MpeBpa-
watowero depmerta (AMN®) B npocdpunaktuke Orl.

['eH AGT kogupyeT Benok aHrmoTeH3NHOreH. ATOT Benok aKCPeccUpyeTCs B NeYeHN U pacLLenniseTcs nog AecTBreM depmeHTa
PEHVHA B OTBET Ha CHWKEHWE apTepuanbHOro AasneHus. [onyyeHHbIn NpoayKT, aHrmoTeHavH |, 3atem paciiennsetca AM® go
chmanonornyecku akTMBHOrO hepmeHTa aHroteHanHa |l. ledekTbl B 3ToM reHe MoryT ObITb Takke CBA3aHbl C HEHACNEACTBEHHON
unbpunnsauven npeacepanii.

BbiBogbl. AHann3 Hay4Ho! nuTepaTypbl NO3BOMNSET CAENATh BbIBOAbI: BO-MEPBbLIX, FEHETUYECKUE NONUMOP(U3MbI MOTYT
BMWSITb KaK Ha BbIPaXXEHHOCTb NaTONOrNYecKUX U3MEHEHW B OpraHuame, Tak U Ha athpekTMBHOCTL hapmakoTepanuy;
BO-BTOpbIX, U3yyeHne nonmmopcramoB reHoB PAAC MOXeT cnocoBCTBOBATb paHHEMY BbISIBIIEHWIO JNL, C MOBbILLEHHBIM

PUCKOM peLmavea nepcuctupytoLlein @l v npoBeaeHve ee NpogUNaKTUK.

Actuality. One of the important medical and social pres-
ent-day problems is atrial fibrillation (AF) which prevalence
in the adult population is 2 % for persons under 65 and 9 %
for those over 65 years of age and it is a common cause
of ischemic stroke. The embolic complications incidence is
2.1 % per year in patients with paroxysmal AF, and 3.0 %
per year in patients with persistent AF. At present, AF is
considered to be a potentially lethal arrhythmia, given
the wide range of its negative consequences associated
not only with a significant deterioration in the quality of life,
but also a significant increase in the frequency of serious
complications [1,2].

AF is a multifactorial disease in the development of
which such factors as senile age, arterial hypertension,
environmental factors and genetic predisposition are im-
portant. The risk of AF development increases for persons,
who have at least one of the parents with this arrhythmia in
the anamnesis [3,4].

Genetic predisposition to AF has a strong hereditary
component that is independent of concomitant cardiovas-
cular disease. Up to a third of patients with this arrhythmia
have general genetic variants that lead to AF, albeit with
relatively low additional risk. Although currently genetic
testing is not used in routine clinical practice, in the future,
genomic analysis may provide an opportunity to improve
the diagnosis and management of patients with AF [5].

Aim

The aim of the study is to analyze the modern literary
sources related to the role of gene polymorphisms regulat-
ing some neurohumoral systems in group of patients with
atrial fibrillation.

A combination of certain genes polymorphisms can
contribute to AF risk. Especially important are gene studies
of the renin-angiotensin-aldosterone system (RAAS) role in
the pathogenesis of AF which are currently being studied
with a particular intensity. Recent data show that activation
of RAAS plays an important role in the development and
recurrence of AF. These studies are of great practical
interest as the associative effect of angiotensin converting
enzyme (ACE) inhibitors in the prevention of AF has been
identified [6,7].

AGT gene encodes a plasma protein known as an-
giotensinogen. This protein is expressed in the liver and is
cleaved by the enzymatic renin action in response to lower

blood pressure. The resulting product, angiotensin |, is
then cleaved by ACE to the physiologically active enzyme
angiotensin Il. Defects in this gene may also be associated
with non-hereditary AF. More than 16 spot mutations in
the AGT gene were discovered, most of which resulted in
amino acid substitutions. Allelic variants of the Mett235RThr
and Thr174Met mutations are the most studied [8].

In the study of N. P. Topal et al., the relationship between
polymorphisms of RAAS genes and AF development was
investigated. Several polymorphisms including Met235RThr
were genotyped. The study concluded that patients with
mutations in the RAAS genes may be susceptible to AF.
In their view, it is the genetic predisposition that can be
the basis of acquired AF [9].

Agroup of scientists led by Q. Wang et al. investigated
Met235RThr polymorphism in the AGT gene in patients
suffered AF, who had undergone catheter ablation, and
concluded that this polymorphism could be associated with
AF recurrence. The authors argue that genotyping is useful
in identifying patients with a high risk of AF recurrence after
catheter ablation, and itis necessary to develop an individual
strategy for further action based on genotyping results [10].

The effects of angiotensin Il are mediated by type 1 and
type 2 receptors (AT1and AT2). Agroup of scientists led by
BoldtA. etal. found that AF is associated with an up-regula-
tion of AT1 in the left atrium, but not in the right atrium [11].

The interaction between angiotensin Il and AT1 re-
ceptors located on the fibroblasts of the heart leads to
induction of fibroblast hyperplasia, activation of collagen
biosynthesis and inhibition of its degradation pathways,
as well as decrease in collagenase activity. The AGTR1
gene encoding the angiotensin Il receptor was mapped to
chromosome 3 [12].

Currently, the most actively studied is AGTR1 A1166C
polymorphism. So Bonnardeaux A. et al. have proved
that the mutation of the A1166C nucleotide sequence in
the AGTR1 gene affects functional activity of the receptor
and angiotensin 11 [13].

In aresearchwork of Y. N. Belenkov et al. there was stud-
ied the relationship between A1166C genetic polymorphism
of the AGTR1 gene, which is also a key gene in the RAAS,
and the risk for AF. According to the results of the work, it has
been established that the presence of this polymorphism is
associated with an increased risk of AF, having a cumulative
effect on the disease phenotype, as well as with the devel-
opment of severe myocardial hypertrophy [14].

3anopoxckuii MeguumHCKUI xypHan. Tom 21, Ne 3(114), mait — nioHb 2019 1.



AGTR1 gene A1166C polymorphism is also associat-
ed with essential hypertension [13] and arterial vasocon-
striction [15]. Increased cardiovascular risk associated
with this polymorphism was explained by P. P. van Geel
et al. by the increased arterial response to angiotensin
Il. So, it can be assumed that A1166C polymorphism
promotes an individual response to various antihyper-
tensive drugs [16].

It is known that RAAS blockers are able not only to
reduce the risk of developing first-detected episode of AF
in patients with hypertension, but also to prevent AF recur-
rence in patients without it. In addition, experimental studies
have shown that RAAS blockers prevent the remodeling of
not only the left ventricle, but also the left atrium, which also
indicates the pathogenesis of AF [17-19].

Regulation of the sympathoadrenal system (SAS) ac-
tivity is important for favorable course of persistent AF. SAS
plays an important role in the pathogenesis of heart rhythm
disturbances. The negative effect of catecholamines is me-
diated mainly by 31-adrenergic receptors which functioning
is facilitated by G protein. The activation of G-protein starts
when the agonist binds to the receptor. It is followed by a
series of biochemical reactions launch with cardiomyocytes
contraction as the final point. However, 31-adrenergic re-
ceptors activity may also depend on the genetic features
of a patient [20].

1-adrenergic receptor is encoded by the ADRB1 gene
located on chromosome 10 (locus 10025.3). This gene is
polymorphic, and to date, more than ten polymorphisms
have been described, two of which are the most clinically
significant, namely Gly49Ser and Gly389Arg [21].

In a study of B. Parvez et al, the doses of drugs required
for control AF were documented. The authors examined
the association of polymorphisms in the gene variants
ADRB1 Arg389Gly and Ser49Gly with AF. It has been found
that the Gly389Arg variant was significantly associated with
the difference in response to therapy, while the Ser49Gly
did not influence outcome of rate control therapy in patients
with AF [22].

In a research work of A. M. Nia et al., the impact of
different ADRB1 genotypes on antiarrhythmic action of
flecainide in patients with AF was studied. It has been found
that Arg389Gly and Ser49Gly polymorphisms might be of
predictive value for AF [23].

Association of the ADRB1 gene polymorphisms with
AF was studied by S. Nicoulina et al. The purpose of their
research was to determine the probability and patterns of
AF inheritance in families, and to find an association of
primary and secondary AF with polymorphism Ser49Gly
of the gene encoding ADRB1. According to the results,
the authors concluded that the Gly49Gly genotype of
ADRB1 gene can be considered as one of the genetic
predictors for development of primary or secondary AF.
Relatives of probands with primary AF and Ser49Gly gen-
otype should be included in the risk group for developing
this arrhythmia [24].

Hyperactivation of RAAS and SAS promotes the deve-
lopment of endothelial dysfunction. The main vasoconstric-
tor in the vascular wall is endothelin-1, which suppresses
the expression of endothelial nitric oxide synthase (eNOS),
resulting in a decrease in nitric oxide (NO) production, which
stimulates the production of superoxide radicals that directly

Zaporozhye medical journal. Volume 21. No. 3, May — June 2019

or through proinflammatory cytokines activation damage
myocardium. NO production is associated with an impact
on blood vessel walls, platelet aggregation [25].

Endothelial cells have their own enzyme activity,
influence the smooth muscle cells regulating their growth
and protecting from vasoconstrictors. Some authors con-
sider that endothelial function violation is one of the central
components of cardiovascular diseases pathogenesis [26].

The gene that encodes eNOS s localized to chromo-
some 7q35-36 and consists of 26 exons. 11 polymorphisms
of the eNOS gene have been described, 8 of which have
been studied as possible risk factors for cardiovascular di-
sease. To date, the most studied are the G894T and C786T
polymorphisms of the eNOS gene [27].

Data on the role of C786T polymorphism in predicting
the risk of cardiovascular disease are quite controversial.
According to the study of G. K. Pal et al., the NOS gene
polymorphisms were found to be associated with the risk
of vascular disease [28].

Then, in the work of M. Hasanzad et al., which was
devoted to study the eNOS C786T polymorphism, there was
no significant association with the risk for coronary artery
disease. However, the authors noted the importance of fur-
ther study on single nucleotide polymorphisms (SNPs) and
development of SNP panel that can be used as a genetic
marker of risk for cardiovascular disease [29].

Amodern scientific research is aimed at the problem of
nitric oxide, new data on its role in various cardiovascular
diseases continue to attract the interest of the scientific
community. The importance of nitric oxide and the neces-
sity of its metabolism correction in AF patients seem to
be a major challenge. Further study of this issue will give
the opportunity to assess and understand in detail the whole
complexity and significance of the nitrogen oxide system
function in the body.

Thus, nowadays a paradigm shift in the treatment of
patients with cardiac pathology is taking place. Genomics
is becoming more common in cardiovascular medicine. In
the coming years, we expect that genomic testing imple-
mentation and complex genomic and environmental risk
analysis will contribute to further improving the individual
approaches to AF patients management.

Conclusions

The analysis of the literature allows to conclude that:

— first, genetic polymorphisms may influence both
the severity of pathological changes in the body and the ef-
ficacy of pharmacotherapy;

—second, the study of RAAS and SAS gene polymor-
phisms may allow early detection of persons with increased
risk of persistent AF recurrence and its prevention.

Prospects for further research. It is increasingly
clear that there is a need for detailed study in this area to
develop a personalized approach to the selection of drugs
that improve the prognosis for patients with persistent AF,
aiming to ensure correction of pathogenetic processes
based on the genotipic characteristics of a patient. Creating
individual complex therapeutic and preventive measures is
the foundation of personalized medicine as a relatively new,
but successfully developing direction.
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