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ABSTRACT

BACKGROUND: Genetic and environmental factors are involved in the development of atrial fibrillation in arterial hypertension.
This determines the relevance of studying gene-environment interactions in the occurrence of arrhythmia.

AIM: To evaluate the contribution of the renin-angiotensin-aldosterone system genes polymorphisms to the susceptibility to
atrial fibrillation in patients with arterial hypertension, and also to study the combined influence of these polymorphisms and
environmental factors on the risk of arrhythmia.

MATERIALS AND METHODS: The study included 60 patients with arterial hypertension and paroxysmal atrial fibrillation (study
group), 60 patients with arterial hypertension without atrial fibrillation (comparison group 1) and 20 healthy volunteers (com-
parison group 2). Angiotensin-converting enzyme (ACE (/D)) and angiotensin Il type 1 receptor gene (AGTR1 (A1166C)) poly-
morphisms were analyzed by real-time polymerase chain reaction.

RESULTS: Genotype Il and allele | of the ACE gene (I/D) in patients with arterial hypertension and atrial fibrillation were signifi-
cantly more frequent compared to patients with arterial hypertension without arrhythmia (x? = 4.547; p = 0.03 and x? = 4.818;
p = 0.03 respectively). Carriage of genotype Il in patients with arterial hypertension increased the chance of developing atrial
fibrillation by 2.8 times (95% CI 1.19-7.18). The odds ratio (OR) for arrythmia development in patients with arterial hyperten-
sion and allele | was 1.8 (95% CI 1.10-3.07). The presence of obesity in patients with arterial hypertension in the presence of
genotype Il of the ACE gene (I/D) was associated with an increased risk of developing atrial fibrillation, compared with the
genotype alone (OR=4.16, 95% Cl 1.16—19.87). A study of the A1166C polymorphism of the AGTR gene did not reveal a reliable
significant relationship between its inheritance and the development of atrial fibrillation.

CONCLUSION: Genotype Il and allele | of the ACE gene (I/D) were statistically significantly more frequent in patients with
arterial hypertension and atrial fibrillation. Carriage of genotype Il and allele | of the ACE gene (I/D) increased the chance of
developing atrial fibrillation in patients with arterial hypertension. Obesity had a significant effect on the susceptibility to atrial
fibrillation in the presence of genotype Il of the ACE gene (I/D) in hypertensive patients.

Keywords: atrial fibrillation; arterial hypertension; renin-angiotensin-aldosterone system; gene polymorphism; risk factor;
obesity.
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AHHOTALNA

AxtyanbHocTb. B passutve dubpunnauuv npeacepani npu apTepuanbHoil rMnepTeH3UM BOBIEYEHbI FEHETUYECKUE U Cpefio-
Bble QaKTopbl. 3T0 ONpefenseT aKTyanbHOCTb U3Y4EHUS FeHHO-CPEelOBbIX B3aMMOLENCTBUN NPW BO3HUKHOBEHUN apUTMUW.
Lienb uccnepoBaHus — oueHUTb BKIAL NONMMOPGU3MOB reHOB PeHWUH-aHMMOTEH3WH-abA0CTEPOHOBOM CUCTEMBI B Mpef-
PacnoNOKEHHOCTb K MOpUNAsALMM NpeAcepani Y NaLMUEHTOB C apTepUabHOMA MUNEPTEH3UEN, @ TAKIKE U3YYUTb COYETaHHOE
BAMsAHME AaHHbIX NOMMOPGU3MOB U CPEeAOBbLIX (HAKTOPOB Ha PUCK Pa3BUTUA apUTMUM.

Marepuansl n Metoabl. B nccnepgosanun yuactBoBamm 140 yenosek: 60 naumeHToB ¢ apTepuanbHOi runepTeH3ueit U na-
POKcu3ManbHol opMoii Gubpunnaumn npeacepani (uccnepyemas rpynna), 60 nauMeHTOB ¢ apTepuanbHON TMNepTeH3Mel
be3 ¢ubpunnaumm npeacepamn (rpynna cpaBHeHus 1) u 20 3a0poBbix L0OpoBONbLEB (Fpynna cpaBHeHUs 2). AHanu3 no-
numop®un3Ma reHa aHrmoTeHsuHNpespallaiowlero dpepmenta (ACE (/D)) v reHa peuentopa aHruoteHsuHa Il 1 tuna (AGTR]
(A1166C)) BoINONHEH METOA0M MOSIMMEPA3HOI LIEMHON peakLu B PEXMME PeasibHOr0 BPEMEHM.

Pesynbtatbl. [eHoTun |l v annenb | reHa ACE (I/D) y naumeHToB ¢ apTepuanbHo runepTeH3nen u pubpunnsaumv npeacepamii
BCTPeYanm1ch 3Ha4MMO Yallle Mo CPaBHEHMIO C MaLMeHTaMu C apTepuanbHoON runepTeHsueil 6e3 aputmun (x2 = 4,547; p = 0,03
nx?=4,818; p = 0,03 cootBetcTBeHHO). HocuTenbCTBo reHotuna Il y NaumMeHToB C apTepuaribHOM runepTeH3sven YBenunBeano
waHc pa3sutusa OI B 2,8 pasa (oTHoweHme waHcoB = 2,83; 95 % noseputentHbi uHTepsan 1,19-7,18). OTHoLeHMe WaHcoB
Pa3BUTMS apUTMUM Y NALMEHTOB C apTepuanbHOii runepTeH3vei u annenem | coctasuno 1,83 (95 % poBepuUTenbHbI UHTEp-
Ban 1,10-3,07). Hanuuue oxMpeHus y NaLMeHTOB C apTepuanbHoW runepTeH3uen B npucytcTeumn reHotuna Il rena ACE (I/D)
COMPOBOXAAN0Ch MNOBbILIEHNEM pUCKa pa3BuTUA GMbpUANALMM Npeacepamin, N0 CPABHEHMIO C Y4ETOM TONbKO reHoTuna (oT-
HOLLEHMe LWaHCoB = 4,16; 95 % poseputenbHbli uHtepean 1,16—19,87). Uccnegosanme nonmmopduama A7166C rena AGTR]
He BbISIBUO JOCTOBEPHO 3HAYMMON CBA3M MEX/Y ero HacnefoBaHUEM W pasBuTUeM GUOPUNNALMM Npeacepani.
3akuntouenue. l'eHotun Il v annens | reHa ACE (I/D) cTaTUCTUYECKM 3HAUMMO Yallle BCTPEYauUCh Y NaLMEHTOB C apTepuasnbHoM
runepTeH3ueil u pubpunnaumen npeacepauii. Hocutenbctso reHotuna Il v annenm | reqa ACE (I/D) yBenuumBano LwaHc pas-
BUTUA GUOPUNNALMM NpeAcepani y NaLMEHTOB C apTepuanbHOW runepTeH3veid. OKupeHre oKasbiBano 3HauuMoe BAUsHUE
Ha NpeapacnoNoXeHHOCTb K Gpubpunnsumv npeacepauii npu Hanuuauv reHotvna |l rena ACE (/D) y 6onbHbIX rUNepTOHMEN.

KnioueBble cnoBa: ¢ubpunnaums npefcepawi; apTepuanbHas rMNEPTEH3NS; PEHUH-aHMMOTEH3WUH-anb0CTepPOHOBAS
cucTeMa; nonMMopdu3M reHa; GakTop pUCKa, OXXUPEHMe.
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INTRODUCTION

Atrial fibrillation (AF) is a common arrhythmia, occurring
in 3%—-4% of the general population [1]. It frequently manifests
along with arterial hypertension (AH). In a Russian study
(n = 2577), the prevalence of AH in patients with established
AF aged <60 years was 63.8%, whereas in individuals aged
>60, it was 90.1% [2]. Similar results were obtained in
the Kazakh population, where the prevalence of AH among
patients with arrhythmia reached 86.2% [3].

The development of AF in patients with AH is due
to the interaction of genetic and environmental factors.
Among these, the most common are obesity, smoking,
hypercholesterolemia, and hyperuricemia. A meta-analysis
of 16 studies involving 123,249 patients demonstrated
a correlation between elevated body mass index (BMI) and AF
risk. Overweight and obese individuals have a 39% and 87%
greater risk of arrhythmia, respectively, compared to those
with normal BMI [4]. General and abdominal obesity were
found to increase the risk of AF. In patients with AH, increased
waist circumference (WC) was identified as a predictor of AF
(Odds Ratio (OR) = 1.07; 95% Cl: 1.04-1.10) [5]. The Rotterdam
Study showed that former and current smokers were equally
at risk of developing arrhythmias [6]. The 16-year prospective
Atherosclerosis Risk in Communities Study found that former
and continuing smokers had a 32% and 105% higher risk,
respectively, of developing AF compared with those who had
never smoked [5]. The contribution of hypercholesterolemia
to the development of AF is uncertain. However, a correlation
between reduced levels of high-density lipoprotein
cholesterol (HDL-C) and AF has been noted. For example,
a Japanese study involving 28,449 people without arrhythmia
at inclusion found that low HDL-C levels were associated
with the development of AF in women [7]. A meta-analysis
of six cohort studies demonstrated a significant association
between hyperuricemia and increased AF risk (OR = 1.49;
95% Cl: 1.24-1.79; p < 0.001) [8].

Among neurchumoral factors, activation of the renin—
angiotensin—aldosterone system (RAAS) is associated
with the development of AF. RAAS activity is genetically
determined. One of the key links of RAAS is angiotensin-
converting enzyme (ACE), which forms the main
vasoconstrictor — angiotensin Il (AT-Il). The effects of
the latter are mainly induced by the influence on type 1
receptors. The polymorphism of the ACE type I/D gene
(ACE (/D)) in the 16™ intron of chromosome 17 is associated
with the activity of the enzyme in the blood. An increase
in the latter results in increased AT-Il production, which
contributes to the development of AF [9]. The gene encoding
the type 1 AT-Il receptor (AGTRT (A1166C)) is located on
chromosome 3 (3q24). The substitution of adenine (A) for
cytosine (C) at position 1166 of the AGTR] gene affects
the functional activity of the AT-Il receptor. Homozygotes for
the allelic variant C of this gene shows a higher affinity for
AT-II [9]. Data on the effect of polymorphisms of the ACE
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type //D gene and the gene encoding the type 1 AT-Il receptor
(AGTR1 (A1166C)) on ACE activity and the functional activity of
the receptor are inconclusive and contradictory.

This study aimed to assess the role of RAAS gene poly-
morphisms in predisposition to AF in patients with AH and
investigate the combined effect of these polymorphisms
and environmental factors on the risk of arrhythmia de-
velopment.

MATERIALS AND METHODS

Overall, 120 patients with AH grades | and Il were
examined. Of these, 60 patients had a paroxysmal form of AF
and comprised the study group (SG), and 60 had no AF and
comprised comparison group 1 (CG-1). Comparison group 2
(CG-2) included 20 healthy volunteers. The exclusion criteria
were AH grade lll, symptomatic AH, clinically significant
forms of ischemic heart disease, non-coronary myocardial
diseases, heart defects, heart rhythm disorders (ventricular
extrasystole above Lown class 2, Wolff — Parkinson — White
syndrome), radiofrequency ablation before the study, acute
inflammatory diseases, chronic heart failure with functional
class Il or higher, thyroid dysfunction, chronic kidney disease
with a glomerular filtration rate <60 ml/min/1.73 m?, liver
dysfunction, diabetes mellitus, cancer, and other severe
comorbidities that can affect the parameters under study.

The identification of risk factors (RFs) included
the assessment of the incidence of smoking, obesity,
hypercholesterolemia, and hyperuricemia. Smoking status
was determined using a questionnaire. Individuals were
considered smokers if they were past or current smokers.
All patients were measured for WC, hip circumference
(HC), WC/HC ratio, height, and weight, with subsequent BMI
calculation. WC was assessed in the standing position by
placing a centimeter tape on the midpoint of the distance
between the crest of the iliac bones and lower edge of
the ribs. HC was measured at the most protruding points
of the buttocks. The presence of abdominal obesity was
established when the WC was >88 cm in women and >102 cm
in men. A BMI > 30 kg/m? indicated obesity [10].

Blood plasma lipid parameters and serum uric acid
levels were assessed using Diazens reagents (Belarus) on
an automated photometer RA 2600 (CJSC SOLAR, Belarus).
Hypercholesterolemia was determined when the total
cholesterol level was > 4.9 mmol/L and/or hypolipidemic
therapy was used [10]. Hyperuricemia was defined as an
increase in uric acid level of >360 pmol/L [10].

Polymerase chain reaction (PCR) method was used
to identify polymorphic markers of RAAS genes: ACE (I/D)
and AGTR1 (A1166C). Genomic DNA was extracted from
collected blood samples using vacuum systems with
ethylenediaminetetraacetate and a set of reagents for DNA
extraction from whole blood by M-sorb magnetic sorption
method (Syntol LLC, Russia). Genotyping was conducted via
real-time PCR on a Rotor-Gene Q 5plex HRM thermocycler
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system (QIAGEN, Germany). In the analysis of obtained
results, the conformity of the control genotypes with
the declared ones was verified.

Statistical analysis was conducted using the Statistica 10.0
application program package. The results are presented as
the median (Me) and interquartile range [L@; UQ]. The Mann —
Whitney U test was used to compare two independent
groups. Multiple comparisons within groups (more than
two) were performed using the Kruskal-Wallis H-criterion.
The category distributions between groups was compared
using Pearson’s x? homogeneity criterion. In the case of two
compared groups and two categories, the Yates correction
for Pearson’s y? criterion was used. If the conditions for
employing Pearson’s chi-squared homogeneity criterion
were not met, Fisher’s exact test was employed. The ORs
of pathology development under and without the influence
of RFs were defined as exponents of the corresponding
regression coefficients in the logistic regression equations.
In these equations, the independent variable was a binary
indicator variable (risk factor present/no risk factor present),
and the dependent variable was a binary indicator (pathology
development present/no pathology development). The 95% Cl
for ORs was calculated as the exponent of the corresponding
Cl for the regression coefficients. The threshold value
for the statistical significance was assumed to be 0.05.
To test the independence of the RFs when accounting for their
joint influence on the dependent variable, the generalized
variance inflation factor (generalized VIF) was determined.
If the condition generalized VIF2 was < 4 was, the RFs were
considered independent.

Table 1. General characteristics of the examined groups
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RESULTS AND DISCUSSION

The studied groups did not differ in age and were
comparable in gender. Table 1 shows the comparative
characteristics of the groups.

The duration of history of AH was significantly higher in
SG patients than in CG-1 patients (p = 0.002). Regarding BMI,
WC, HC, and WC/HC, SG was comparable to CG-1. Healthy
volunteers had significantly lower BMI, WC, and HC compared
to patients with AH and paroxysmal AF and AH patients
without arrhythmia (p = 0.0000 for all values). As regards
WC/HC, CG-2 was comparable to CG-1 and significantly
different from SG (p = 0.02).

Table 2 presents the frequency of the primary RFs for
cardiovascular disease (CVD). No significant differences
were found in the groups by smoking status. However,
a tendency for a higher frequency of smoking were noted
among patients with AF with/without AH compared to
healthy individuals.

Obesity was significantly more common in SG and CG-1
than in CG-2 (p < 0.05). Abdominal obesity was equally
frequent in SG and CG-1 and was diagnosed less frequently
in CG-2 (p < 0.05).

Hypercholesterolemia was the most common factor
in all studied groups. It was significantly less frequent in
CG-2 than in CG-1 (p < 0.05). Hyperuricemia was two times
more common in SG and CG-1 than in CG-2; however,
the differences were not significant.

The distribution of genotype and allele frequencies
for polymorphisms of the studied genes in the SG and

. Study group Comparison group 1 Comparison group 2

Patient groups (n = 60) (n = 60) (n=20)
Age, years 61[58; 62.5] 60 [57; 62] 59 [56; 61]
Women, n (%) 31(61.7) 31 (51.7) 10 (50)
Duration of arterial hypertension, 16 [12: 22.5]2 117 18.5]" B
years
é/;t)enal hypertension grade |, n 24 (40) 23 (38.3) B
é/;t)enal hypertension grade Il, n 36 (60) 37 617) _
Duration of atrial fibrillation, 53 8] _ _

years
30.8 [28.1; 34.01°
106.5[99.0; 111.5]3

113.0 [108.5; 121.0°

Body mass index, kg/m?
Waist circumference, cm
Hip circumference, cm

Waist circumference/

L 0.92 [0.88; 0.96]°
hip circumference

29.7 [27.6; 32.8)°
102.0 [96.0; 106.5°
112.0 [107.0; 118.5]3

245 [22.1; 26.3]'?
92.0 [80.0; 94.5]'2
102.5 [99.0; 105.0]'2

0.9 [0.85; 0.95] 0.89 [0.83; 0.92]'

Note: ' — p < 0.05, compared to the study group; 2 — p < 0.05, when compared to comparison group 1; > — p < 0.05, when compared to comparison

group 2.
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CGs corresponded to the Hardy — Weinberg equilibrium
(p > 0.05). Table 3 shows the results obtained by analyzing
the genotypes and alleles of the ACE gene (/D). Genotype II
was more common in patients with AH and AF than in patients
with AH without arrhythmia (33.3% and 15.0%, respectively;
X2 = 4.547; p = 0.03). No significant difference was noted in
the frequency of genotype Il between SG and CG-2 (33.3% and
30%, respectively; x* = 0.000; p = 1.0). However, allele | was
significantly more frequent in SG than in CG-1 (x* = 4.818;
p = 0.03). The high frequency of genotype Il and allele | in
healthy volunteers compared to that in CG-1 was notable
(30% vs. 15% and 55% vs. 41.7%, respectively); however,
these differences were not significant.

Vol. 4 (2) 2024
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The OR of AF development in patients with AH and
genotype Il of the ACE gene (/D) was 2.83 (95% Cl, 1.19-7.18),
respectively. Consequently, patients with AH and genotype II
of the ACE gene (/D) were 2.8 times more likely to develop
AF compared to patients with AH and genotype ID or DD.
Furthermore, carriage of allele | in patients with AH increased
the risk of AF by 1.8-fold (OR = 1.83; 95% CI, 1.10-3.07).

Table & displays the frequency of genotypes and alleles
of the AGTRT (A1166C) gene. Differences in the frequency of
occurrence of genotypes and alleles of AGTRT (A1166C) gene
between groups were not significant.

In the subsequent phase of the study, the correlation
between the ACE gene /D polymorphism and AGTRI gene

Table 2. Frequency of cardiovascular diseases risk factors in the examined groups

Study group Comparison group 1 Comparison group 2
Parameters (n = 60) (n = 60) (n = 20)
n % n % n %
Smoking status 23 38.3 20 333 4 20
Abdominal obesity 47 78.33 47 78.3° 4 20"?
Obesity 37 61.73 29 48.3° 0 0"2
Increased total cholesterol 52 86.7° 51 85° 12 60"2
Hyperuricemia 20 333 21 35 3 15
Note: ' — p < 0.05, compared to the study group; 2 — p < 0.05, when compared to comparison group 1; > — p < 0.05, when compared to comparison

group 2.

Table 3. Distribution of genotypes and alleles of the ACE (I/D) gene in patients of the studied groups

Study group Comparison group 1 Comparison group 2
Genetic variant (n = 60) (n=60) (n=20)

n % n % n %

DD genotype 12 20 19 317 4 20
ID genotype 28 46.7 32 533 10 50
Il genotype 20 333 9 15.0 6 30
D allele 52 433 70 58.3 18 45
| allele 68" 96.7 50° 41.7 22 55

Note: * — statistically significant differences (p < 0.05) of genotype and allele frequencies in the study group compared to those in comparison group 1.

Table 4. Distribution of genotypes and alleles of the AGTRT (A1166C) gene in patients of the studied groups

Study group Comparison group 1 Comparison group 2
Genetic variant (n = 60) (n = 60) (n=20)
n % n % n %

CC genotype 9 15 4 6.7 4 20.0
AC genotype 26 43.3 23 38.3 9 45.0
AA genotype 25 41.7 33 55.0 7 35.0
C allele Lb 36.7 31 25.8 17 42.5
A allele 76 63.3 89 74.2 23 57.5

DOl https://doiorg/10.17816/cardar629837
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AT1166C polymorphism and AF onset was examined, with
consideration of the influence of traditional RFs. Table 5
illustrates the distribution of ACE gene genotypes (/D)
across the studied groups, in the presence or absence of
specific factors including smoking, hypercholesterolemia,
hyperuricemia, and general and abdominal obesity.

In the context of obesity, genotype Il was 3.2 times
more prevalent (p < 0.05) in SG than in CG-1. Furthermore,
in the presence of hypercholesterolemia, genotype Il was
2.2 times more frequent (p < 0.05) in SG than in CG-1.
Notably, no differences were observed in the frequency
of ACE gene genotypes among smoking patients in SG
and CG-1. However, genotype Il was significantly more
common among never-smoking patients with AH and
paroxysmal AF than in those with AH without arrhythmia
(p < 0.05).

The results of the OR calculation indicated an association
between cardiovascular risk factors and the risk of AF
development in ACE genotype Il carriers (//D). The risk of AF
development at genotype Il carriage in patients with AH and
hypercholesterolemia was 2.8 (OR = 2.79; 95% Cl, 1.13-7.38).
Consequently, including cholesterol levels in the evaluation

Tom 4, N2 2, 2024

Cardiac Arrhythmias

of carriers of this genotype did not result in an increased
risk of arrhythmia compared to that in the evaluation of
genotype Il alone (OR = 2.83; 95% ClI, 1.19-7.18). Obesity
was associated with a greater increase in the risk of AF in
genotype Il carriers with AF than in genotype Il carriers alone
(OR = 2.83; 95% CI, 1.19-7.18).

The simultaneous accounting of the influence of two
RFs on the probability of AF development can be achieved
by developing a two-factor logistic regression model. In this
model, the binary variable “no AF/have AF” is considered to
depend on two predictors: the binary variables “genotype not
II/genotype II” and “no obesity/have obesity”. Table 6 presents
the statistics of regression coefficients and AUC of this model.

Because only 24% of the subjects were carriers of
genotype I, the weight function W was used to determine
the coefficients of the regression equation, with a value of
3 assigned to subjects who were carriers of genotype Il and
1 to subjects who were not (the sample was balanced with
respect to the variables “no AF/have AF” and “no obesity/have
obesity”).

To test the hypothesis on the independence of variables
in the above equation, the generalized VIF for this regression

Table 5. Occurrence of risk factors in the studied groups depending on the genotype of the ACE (/D) gene

Study group Comparison group 1 Comparison group 2
Risk factor or lack thereof (n = 60) (n = 60) (n = 20)
o | o | o | o | o | o |
Smoking, n (%) 5(217) 12622 6@261) 6(300) 11650 3(150) 1250 3050 -(0.0)
Nonsmokers, n (%) 70189) 16(432) 14 (37.8) 13(325) 21(25) 6(150) 3 (1875 7(375 6 (375)
ﬁb&")mi“a“’bes“y' 7049) 24611 16(40) 16(G40) 26611 7(149) 1@50) 3050 -
g‘&’;‘alwai“C"C“mfere“ce' 5(385) 4(3875) 4(3875) 3(23.1) 815 2(154) 3(1875) 7(500) 6 (46.15)
Obesity, (%) 70189) 18(48.6) 12 (324) 9(31.0) 17(8.6) 3(103) -00 -00) -0
No obesity, n (%) 5(217) 10435 8348 100323) 15484) 6(193) 4(20.0) 10(500) 6(30.0)
Hyperuricemia, n (%) 6(300) 7(350) 7(50) 6(86) 126G7.1) 3043 2067 1(333) -0
Normal uric acid levels, n %) 6 (15.0) 21 (525) 13(325) 13(333) 20(513) 6(154) 2(118) 9(29) 6(35.3)
Hypercholesterolemia, n %) 10 (19.2) 24 (46.2) 18'(34.6) 17(333) 26(51.0) 8 (157) 1(3) 6(00) 5(41.7)
Normal total cholesterol 20500 4(500) 2(250) 2(222) 6667 1011 3375 400 1(125)

levels, n (%)

Note: *— significant differences (p < 0.05) in the frequency of occurrence of genotypes and alleles in the study group compared to comparison group 1.

Table 6. Statistics of the regression coefficients and AUC of the model

Indicators Score Standard deviation p OR 95% CI for OR AUC (95 % CI)
Constant term -0.6748 0.2857 0.0018 - -
w, o 0.631
Genotype Il “yes 1.1105 0.3218 0.0006 3.04 1.63-5.78 (0.538-0.724)
Obesity “yes” 0.7535 0.3208 0.0188 2.12 1.14-4.02

Note: Cl — confidence interval; OR — odds ratio.
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Table 7. Occurrence of risk factors in the studied groups depending on the genotype of the AGTRT (A1166C) gene

Study group Comparison group 1 Comparison group 2

Risk factor or lack thereof (n = 60) (n = 60) (n=20)

cc AC AA cc AC AA cc AC AA
Smoking, n (%) 474 11478 8(G49) 2(100) 8(00) 10(60.0) 1(250 3750 - (0.0)
Nonsmokers, n (%) 5(135)  15405) 17(G60) 2(.0) 150375 23(75 301875 6G75)  74375)
ﬁﬁfﬁ")mi"a”bes“y' 8(170)  19(404) 20(42.6) 3(64)  18(383) 26653 -(00 3050 1(250)
Normal waist
e gy 107 7638 5085 107 5085 7638 4@50 @15 4GS
Obesity, n (%) 7089 13@50) 17459 269 11619 16432 -00 -00 -0
No obesity, n (%) 207) 13(G65) 8(48) 265  12(387) 17(48 4(200 9(50 7 (350)
Hyperuricemia, n %) 2(100) 10(500) 8(400) 1(8) 8(381) 12G7.1) 1(333) 2667 -(0.0)
r'j‘zl;]”)‘al“”cadd levels, ;1750 16000) 17425 307 15085 21638 331746 TG12)  7G12)
,'jy(ﬁ}]e)rc""les‘er"lemia' 9(173)  21(404) 22(423) 478 20392 27(29) 3250 3(250) 6(500)
Normal total cholesterol - _ (45 5 495) 3375 —-(0) 3333 6@67) 1025 6050) 1(125)

levels, n (%)

model was calculated, which was 1.02. generalized VIF?
was < 4, indicating that the predictors in the equation that
consider their joint influence on the outcome (presence of
AF) are mathematically independent.

Table 7 illustrates the prevalence of AGTRI (A1166)
genotypes in relation to the presence of environmental factors.
However, no significant differences were observed between
the subgroups when environmental factors were included.

DISCUSSION

The associations between genotype Il and allele | of
the ACE gene (I/D) and risk of developing AF differed
from those observed in other populations. In the Tunisian
population, the DD genotype was associated with a 3.41-fold
increased risk of AF (OR = 3.41; 95% Cl, 1.39-8.34; p < 0.007)
[11]. A meta-analysis of 23 studies involving 9,262 patients
demonstrated the association between the DD genotype of
the ACE gene (I/D) and AF risk [12]. In contrast, a recent
study in a Russian population revealed that carriage of
genotype Il and allele | increases the risk of developing AF
(OR = 3.165; 95% Cl, 1.403-7.137 and OR = 2.552; 95% Cl,
1.558-4.181, respectively) [13]. This indicates interpopulation
differences and underscores the need for further research in
the Belarusian population.

However, data on the effect of the A7766C polymorphism
of the AGTRT gene are limited and contradictory. A Russian
study found no significant differences in the development
of AF from the polymorphism of this gene [14]. Moreover,
Chinese scientists obtained data indicating that carriage

DOl https://doiorg/10.17816/cardar629837

of the C allele increases the risk of AF development by
1.43 times [13].

Our findings indicate a potential synergistic effect of
genotype Il and obesity in the pathogenesis of PD through
RAAS activation. Currently, adipose tissue is recognized as an
active endocrine organ, secreting a multitude of substances,
including RAAS components [16].

Moreover, none of the CG-2 patients were obese, and
genotype Il of the ACE gene was not found in factors such
as smoking and hyperuricemia. This may further indicate
the role of gene-mediated interactions in the development
of CVD. Thus, despite the equal frequency of ACE gene
genotype Il in patients with AH and paroxysmal AF and
healthy volunteers, the latter do not develop arrhythmias
owing to the lack of potentiating effect of environmental
factors.

CONCLUSIONS

The presence of genotype Il and allele | of the ACE gene
(I/D) in patients with AH increased the risk of AF development
by 2.8 and 1.8 times, respectively. Furthermore, obesity in
carriers of this genotype was found to increase the risk
of AF development by 4.2 times. These findings show
that genetic (carriage of genotype Il of the ACE gene) and
environmental factors, primarily obesity, play a significant
role in the development of AF in patients with AH.
Additionally, the results obtained for ACE gene polymorphism
(I/D) differ from those in other studies, which is probably due
to interpopulation differences and requires testing on larger




26

OPUTVHATIBHBIE VICCITEJOBAHAA

samples. A better understanding of the relationship between
genetic polymorphisms and traditional cardiovascular RFs
provides more opportunities for personalized diagnosis and
identification of patients at high risk for AF.
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