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Nowadays, cardiovascular diseases (CVD) are the leading
cause of disability and mortality, according to the World Health
Organization (WHO). In the structure of cardiovascular morbid-
ity one of the leading places is occupied by arterial hypertension
(AH), with coronary heart disease (CHD) and cerebrovascular
diseases. AH is one of the main risk factor for cardiovascular
diseases and their complications, disability and mortality [28].

An important component of the unfavorable situation with
cardiovascular diseases in Ukraine and in the world is the early
development of arterial hypertension and its high prevalence
in young people of working age [8,15]. The importance of the
problem of early blood pressure increasing in young patients is
primarily associated with earlier damage of target organs [30].
According to recent studies, among young hypertensive patients
there is a low adherence to treatment, a high percentage of un-
diagnosed and untreated cases, which leads to early damage of
target organs and complications [13].

No less actual in the modern world with total digitalization
and hypodynamia is the problem of high prevalence of obesity
and overweight in the young generation. It is known that obesity
is one of the important risk factors for cardiovascular diseases,
including arterial hypertension. The presence of concomitant
obesity and overweight, according to some studies, increases the
risk of AH developing in men by 5,5-12 times, in women - by
4,5-18 times [6,35].

International population researches show an increased inci-
dence of obesity among children and adolescents in parallel with
an increased prevalence of hypertension in the same age groups
[19]. The phenomenon when hypertension in childhood and
adolescence progresses into adulthood is known as “BP track-
ing” [34].

The heart and blood vessels are the target organs in arterial
hypertension. Left ventricular hypertrophy (LVH) is its earliest
complication and basic risk factor for heart failure, myocardial
infarction, stroke and sudden cardiac death [32].

Obesity, both an isolated disease and in combination with AH,
is an independent risk factor for cardioremodeling processes due
to hemodynamic and non-hemodynamic (metabolic, humoral)
changes. However, research data about the exact mechanism and
type of myocardial hypertrophic processes in obesity are quite
contradictory [17]. According to some studies, left ventricular
hypertrophy in obesity develops by eccentric type [14], accord-
ing to other studies - concentric cardioremodeling processes are
dominant [31].

The modern view of left ventricular remodeling includes not
only an enlargement of the cardiomyocytes cell size (hypertro-
phy), as an adaptive response to increased pressure on the left
ventricular wall, but also the interstitial histopathological chang-
es - fibrosis, vascular remodeling, apoptosis. There is evidence
that increased apoptosis of cardiomyocytes is a limiting factor
that compensatory suppresses excessive myocardial hypertro-
phy. Myocardial fibrosis is associated with increased collagen
synthesis, decreased collagenase activity and loss of mutual reg-
ulation between profibrotic and antifibrotic processes. In addi-
tion, in obesity there is interstitial fatty infiltration, accumulation
of triglycerides in the contractile elements of the myocardium.
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All these structural changes in the myocardium, primarily of the
left ventricle, at appropriate stage lead to functional disorders
(diastolic and systolic), the development of heart failure, atrial
fibrillation and malignant arrhythmias [3].

The complex of pathophysiological changes of the myocardi-
um occurs under the influence of hemodynamic, neurogenic, hu-
moral and genetic factors. The activation of the renin-angioten-
sin-aldosterone system (RAAS) is the one of the important links
in the pathogenesis of AH, formation of target organs changes
(hypertrophy, fibrosis, apoptosis) and complications [3,27].

According to many researches, aldosterone, as the component
of RAAS, plays an important role in myocardial remodeling
in AH. And gene polymorphism, which encodes aldosterone
synthesis (aldosterone synthase), is considered as genetic
marker (“candidate gene”) for the risk of devevelopment
of AH and target organs lesions. Recently, many researches
deeper study the pathophysiological effects of aldosterone
and its activated synthesis in the pathogenesis of essential
arterial hypertension [11].

According to some studies, up to 15% of patients with es-
sential AH and 22% of patients with resistant AH have excess
aldosterone [3,22]. According to the Framingham study, patients
with aldosterone levels in the upper quartile had a more severe
increasing of blood pressure within 5 years, compared with pa-
tients in the lower quartile on aldosterone levels [3,20].

In addition to the effect on water-electrolyte metabolism, it
was found the potention of aldosterone to affect hypertrophic
and fibrotic processes in the myocardium, cause endothelial dys-
function and pro-inflammatory processes in the vascular wall,
myocardium and kidneys, which leads to myocardiosclerosis
and nephrosclerosis. There is evidence that these processes oc-
cur due to the ability of aldosterone to increase the expression
of cardiotropin-1 protein, prohypertrophic cytokine, IL-18, ac-
tivate collagen synthesis, cause the infiltration of endothelium
by macrophages and focal necrotic changes in the myocardium,
blood vessels. Also, according to some studies, aldosterone
can negatively affect metabolic processes, namely, the level of
glucose, insulin, C-peptide and insulin resistance - the index
HOMA [3,4,10].

It was found that obesity, both alone and in combination with
arterial hypertension, is accompanied by the synthesis of vari-
ous adipocytokines and components of local RAAS by visceral
adipose tissue [2]. Activation of local and systemic RAAS in
hypertension and obesity is addictive, leads to deeper lesions of
target organs in this comorbid combination, namely, remodeling
processes of the myocardium, blood vessels and the develop-
ment of cardiovascular complications.

Aldosterone is synthesized by the mitochondrial enzyme -
aldosterone synthase, which is encoded by the CYP11B2 gene
(cytochrome P450, family 11, subfamily B, polypeptide 2). The
CYP11B2 gene is located on the short arm (“p”) of chromosome
8 at position 22 and encodes a key enzyme in the synthesis of
aldosterone (18-hydroxylase) from deoxycorticosterone [4].

For today the most common and studied polymorphism of the
CYP11B2 aldosterone synthase gene is the change of cytosine
(C) to thymine (T) in the regulatory region of the gene at the
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-344 position and is signed as (C-344T) CYP11B2. According
to the results of majority studies, it was revealed the association
of the T-allele of the C-344T polymorphism of the aldosterone
synthase gene with its enhanced expression, aldosterone hyper-
synthesis, the development of essential AH and target organ le-
sions, including hypertrophic and fibrotic processes of the myo-
cardium [29, 38]. Furthermore, according to appropriate studies,
it was found a correlation between the T-allele of the C-344T
polymorphism of the aldosterone synthase gene and the devel-
opment of resistant forms of AH, ischemic stroke, atrial fibrilla-
tion, hypertrophic cardiopathy, disorders of glucose homeostasis
and others [5, 37].

A number of researches have been performed for study of the
aldosterone synthase gene C-344T polymorphism in patients
with abdominal obesity and metabolic syndrome, and their
results were contradictory [9, 24]. There is evidence that the
carrier of the T-allele increases the risk of hypertension on the
background of existing abdominal obesity [2]. However, ac-
cording to other studies, the opposite results were obtained, i.e.
the association of the C-allele of the aldosterone synthase gene
C-344T polymorphism with the development of AH and cardio-
vascular complications was found [36]. And according to other
researches, there were no correlations of this polymorphism
with AH and it were found no significant differences between
hypertensive and non-hypertensive patients [25].

Contradictory results of many researches of the features
of aldosterone synthase gene genetic expression have been
demonstrated in different European and Asian countries, where
significant ethnic and population differences have been revealed.

Today, despite the obvious genetic and pathophysiological
links, there is no unequivocal statement about the pathological
effect of aldosterone synthase gene C-344T polymorphism on
the development of functional hyperaldosteronism and on the
realisation of hypertensive phenotype, which requires further
study of this link of AH pathogenesis with involvement of hy-
pertensive patients of various population and age groups.

The purposes of the research were:

- to study the prevalence of C-344T polymorphism and the
distribution of aldosterone synthase gene (CYP11B2) genotypes
in young patients with arterial hypertension, depending on the
presence or absence of concomitant obesity (or overweight)

- to analyze the association of aldosterone concentration with
aldosterone synthase gene genotypes in young patients with ar-
terial hypertension and concomitant obesity (or overweight)

- to study the features of left ventricular hypertrophy by echo-
cardioscopy and to identify their association with different geno-
types of the aldosterone synthase gene in young patients with
arterial hypertension, depending on the presence or absence of
concomitant obesity (or overweight)

Material and methods. Patients were examined in the cardi-
ology department of the Multidisciplinary Medical Center of the
Odessa National Medical University, Odessa, Ukraine.

The inclusion criteria for patients in the research were the
presence of essential arterial hypertension (Guidelines ESC/
ESH 2018), young age (according to the WHO) - from 18 to 44
years old.

The exclusion criteria were: no inclusion criteria; secondary
hypertension; confirmed endocrine obesity; the presence of
HF III-IV FC; chronic kidney diseases III-IV stages; manifest
endocrine pathology; pregnancy and lactation; documented
oncological pathology; mental disorders; patients who
underwent cardiovascular events (MI, TIA, stroke) in less
than 6 months before the start of the research; acute infectious
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diseases; asocial personalities; uncompensated kidney and liver
diseases with severe renal and hepatic insufficiency, refusal to be
observed by doctor or participate in the research program.

Agreement to participate in the research was documented by
the bilateral signing of an informed agreement form. The re-
search was conducted with following of safety measures for life
and health, in compliance with human rights and moral-ethical
standards, in accordance with the principles of the Helsinki Dec-
laration of Human Rights and Order of the Ministry of Health of
Ukraine Ne 693 from 01.10.2015, Council of Europe Convention
on Human Rights and Biomedicine (ETS-164) from 04.04.1997.

123 young patients with essential arterial hypertension (18-
44 years old) were examined, the average age was (32,83+0,58)
years old, the male/female ratio was 72/51 respectively. For
all patients the body mass index (BMI) was calculated using
the Quetelet’s formula: body weight/height® (kg/m?). Depend-
ing on BMI, all patients were divided into 3 groups: group 1
(n=41) consisted of patients with normal body weight (NBW),
BMI=18,5 to 24,9 kg/m2; group 2 (n=40) consisted of patients
with overweight, BMI=25-29,9 kg/m2; group 3 (n=42) — pa-
tients with obesity — BMI>30 kg/m2.

All patients were performed polymerase chain reaction (PCR)
analysis of the C-344T polymorphism of the aldosterone syn-
thase gene (CYP11B2). Venous whole blood samples were used
as the test material. Blood sampling was performed in vacuum
plastic test tubes, volume 3,0 ml, type Vacuette, with added
ethylenediaminetetraacetic acid disodium salt (EDTA) as an
anticoagulant at a final concentration of 2,0 mg/ml. Genomic
DNA was isolated using the Blood Genomic DNA Extraction
kit-50; 100 (LLC “PRODUCTION COMPANY SIMESTA”,
Ukraine). PCR analysis of the CYP11B2 gene was performed
using a set of reagents “CARDIOGENETICS HYPERTENSION
for the determination of genetic polymorphisms associated with the
risk of arterial hypertension development, by real-time PCR (“DNA
technology”, RF) on an amplifier with a fluorescent signal detec-
tion system in the real-time CFX96 (Bio-Rad, USA). Based on the
results of PCR, one of three possible genotypes of the aldosterone
synthase gene C-344T polymorphism was identified: CC, CT, TT.
For obtaining of more significant statistical results during compar-
ing the frequency of genotypes occurrence, “pathological” geno-
types (CT and TT) were combined into one group.

The frequencies of genotypes and allele’s occurrence of the al-
dosterone synthase gene C-344T polymorphism in three groups
of young hypertensive patients with normal BMI, overweight
and obesity were analyzed.

In the examined groups, the level of aldosterone in blood
was studied by the chemiluminescent method on an automatic
chemiluminescent analyzer Mindray CL 900i (“Foramed”,
Ukraine). Blood sampling was performed from the cubital vein
after a 30-minute rest in the prone position on an empty stomach
in the morning for 2 hours after awakening (between 8:00 and
11:00). The reference values were the aldosterone level of 30-
230 pg/ml.

For checking of the structural and functional condition of the
heart and the type of myocardial remodeling, a transthoracic
echocardiography in M- and two-dimensional modes was per-
formed using a digital ultrasound apparatus of the latest gen-
eration Vivid E9 (General Electric, Healthcare Technologies,
USA). Measurement was carried out according to the standard
method of the American Society of Echocardiography recom-
mendations [26].

The following echocardiographic parameters were assessed:
left ventricular end-diastolic diameter (LVEDD, mm); interven-
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tricular septal thickness (IVST, mm); left ventricular posterior
wall thickness (LVPWT, mm).
Taking into account these indicators, the following param-
eters and indexes were calculated:
1) the relative wall thickness of the LV (LV RWT, units) by for-
mula [26]:
RWT=2* LVPWT/LVEDD

2) LV myocardial mass (LVMM, g) according to the method of
R.B. Devereux et al. [18]:
LVMM (g)=0.8{1.04[([LVEDD + IVST + LVPWTJ: -
LVEDD?)]} + 0.6

Subsequently, LVMM was indexed to body surface area
(LVMI, g/BSA m?), and also to height >” (LVMI, g/height m >7).

The reference upper limits of the normal values of LVMI by
linear measurement were 95 g/m? for female, 115 g/m? for male
for the calculation using BSA; 44 and 48 g/m 27 in female and
male respectively - on indexation of LVMM to height 7 [26].

LV myocardial mass indexation allows compare the pa-
tients with different body parameters. However, the question
of whether to use height, weight, or BSA as the indexing term
remains controversial. Some studies indicate that indexing to
height raised to powers such as 1,7, 2,13 and 2,7 has advan-
tages over indexing by BSA, especially in obese or overweight
patients [12, 16]. There is evidence that the frequency of detec-
tion of hypertrophic processes of the LV in obesity is artificially
underestimated using the traditional indexation of LVMM to
BSA, therefore, it may be promising to index this parameter to
height (height 7) [23]. However, today there are no sufficient
data to judge the additional diagnostic and prognostic value of
this approach, and yet most studies use the traditional method of
LVMM indexation to BSA [26].

Based on the LVMI and LV RWT values, the following types
of left ventricular geometry (Fig.1) were identified in accor-
dance with the principles of A. Ganau et al. [21]:

1) normal LV geometry with LVMI <115 g/m? in men, <95 g/m?
in women, and LV RWT < 0,42;

2) concentric left ventricular hypertrophy (LVH) with LVMI
>115 g/m? in men, > 95 g/m? in women, and LV RWT > 0,42;
3) eccentric LV hypertrophy with LVMI >115 g/m? in men, > 95
g/m? in women, and LV RWT < 0,42;

4) concentric remodeling (CR) of LV with LVMI <115 g/m? in
men, <95 g/m? in women, and LV RWT > 0,42.
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Fig. 1. Types of left ventricular geometry according to the
principles of A. Ganau et al.
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Statistical analysis of the obtained results was carried out
by parametric and nonparametric methods using the statisti-
cal software programs Statgraphics Plus 5.0, Statistica 10.0.
The frequencies of genotypes and alleles of the aldosterone
synthase gene C-344T polymorphism were studied in the ab-
solute and relative (%) values; the correspondence of the al-
leles and genotypes distribution to the Hardy—Weinberg prin-
ciple was analyzed. Quantitative parameters were presented
as average value (M), standard deviation and average error
(m). A comparative analysis of the genotype and allele fre-
quencies of the studied aldosterone synthase gene and types
of left ventricular remodeling between the groups was per-
formed using two-sided Fisher’s exact test. To assess the sig-
nificance of differences in quantitative parameters between
two independent groups, we used the parametric Student’s
t-test and the nonparametric Mann—Whitney U-test. The re-
sults were considered statistically significant when p<0,05.
The differences between groups 1 and 2 were designated as
“p1”, the differences between groups 1 and 3 - “p2”, between
groups 2 -3 - “p3”.

Results and discussion. Analyzing the obtained data, the
following patterns were revealed. Table 1 shows the preva-
lence of genotypes and alleles of the C-344T polymorphism
of the aldosterone synthase gene in hypertensive young pa-
tients with normal weight, overweight and obesity. Thus, in
patients with AH and normal BMI (group 1), the “normal”
genotype CC was found in 16 patients (39,02%), in AH and
overweight (group 2) the genotype CC was found in 10 pa-
tients (25, 00%), in AH and concomitant obesity (group 3)
- in 9 patients (21,43%). The frequency of “pathological”
genotypes (CT+TT) of C-344T polymorphism in group 1
was 60,98% (25 patients), in group 2 — 75,00% (30 patients),
in group 3 — 78,57% (33 patients). That is, in all examined
groups of young hypertensive patients “pathological” geno-
types (CT+TT) were more frequent, while in groups 2 and
3 — with high significance (P=0,000), in group 1 — non-sig-
nificantly, p=0,08. Comparing the frequency of genotypes
occurrence between groups, no significant differences were
obtained (p1=0,24, p2=0,09, p3=0,80), i.c. the distribution of
the genotypes frequencies of the studied polymorphism does
not significantly influence on the body mass indices. The
obtained results coincide with a plenty of larger population
studies, where the role of the C-344T polymorphism of the al-
dosterone synthase gene was studied and the high prevalence
of the CT and TT genotypes of this polymorphism in patients
with arterial hypertension was shown [2,3,29,38].

Analyzing the occurrence of the -344C and -344T alleles of
the C-344T polymorphism of the aldosterone synthase gene
(Table 1) in young hypertensive patients, there were signifi-
cant differences only between groups 1 and 3 (p2=0,04), i.e.
in the group of hypertensive patients with obesity the “patho-
logical” -344T-allele was significantly more frequent than in
the group with normal BMI. Significant differences between
other groups were not obtained (p1=0,34, p3=0,35). At the
same time, the occurrence of the “normal” -344C-allele of
the aldosterone synthase gene in groups 1 and 2 (P=0,01 and
P=0,27 respectively) exceeded the frequency of the -344T-al-
lele, in group 3 - the opposite situation, without a significant
differences (P=0,64). The obtained result can be explained by
the low incidence of “pathological” homozygotes (TT geno-
type) in the examined patients; in the structure of “pathologi-
cal” genotypes, heterozygotes (CT genotype) predominated,
that influenced on such frequency distribution of alleles.
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Table 1. Distribution of genotypes and alleles of aldosterone synthase gene C-344T polymorphism
in young patients with arterial hypertension, depending on the presence or absence of concomitant obesity
(or overweight), abs ./%

All young patients with AH (n=123)
Genotypes of aldosterone Group 1 Group 2 Group 3
synthase gene AH with normal AH with AH with obesity P
BMI (n=41) overweight (n=40) (n=42)
«Normal» genotype CC, abs./% 16 (39,02 %) 10 (25,00 %) 9 (21,43 %) p1=0,24
. 2=0,09
«Pathological» genotypes P L
CT+TT, abs./% 25 (60,98 %) 30 (75,00 %) 33 (78,57 %) p3=0,80
P=0,08 P=0,000 P=0,000
Alleles
-344C 52 (63,4%) 44 (55%) 40 (47,6%) P;gagj
-344T 30 (36,6%) 36 (45%) 44 (52,4%) g3=0:35

note: P - significance of differences between the frequency of genotypes occurrence (“normal” and “pathological”)
within each group, pl - significance of differences between st and 2nd groups;
p2 - significance of differences between Ist and 3rd groups; p3 - significance of differences between 2nd and 3rd groups

Table 2. Aldosterone concentration in young patients with arterial hypertension,
depending on the presence or absence of concomitant obesity (or overweight), M+m

All young patients with AH (n=123)
Aldosterone blood Group 1 Group 2 Group 3
concentration AH with normal AH with overweight AH with obesity P
BMI (n=41) (n=40) (n=42)
p1=0,055
Aldosterone, pg/ml 139,4+6,86 158,85+7,3 181,92+6,74 p2=0,000
p3=0,023

note: pl - significance of differences between 1st and 2nd groups; p2 - significance of differences between st and 3rd groups;
p3 - significance of differences between 2nd and 3rd groups

According to the results of the study of the blood aldosterone
concentration in three examined groups (Table 2), the aver-
age value of this parameter in all groups was within the nor-
mative limits: in group 1 — (139,446,86) pg/ml, in group 2 — (
158,85+7,3) pg/ml, in group 3 — (181,92+6,74) pg/ml. Compar-
ing the average aldosterone concentration between groups, sig-
nificant differences were found only between hypertensive pa-
tients with normal BMI and with concomitant obesity (between
groups 1 and 3, p2=0,000), as well as between overweight and
obese patients (between groups 2 and 3, p3=0,023). There were
no significant differences between groups 1 and 2 (p1=0,055).
The presence of concomitant overweight and, to a greater extent,
obesity significantly affects the blood aldosterone concentration,
that is caused by activation of the local RAAS and increased
secretion of aldosterone by visceral adipose tissue [1,2].

Analyzing the echocardiographic parameters of left ventricu-
lar hypertrophy in young hypertensive patients with different
body weights (Table 3), significant differences were revealed in
some indicators which characterize the geometry of the LV. The
average value of LVMM in group 1 was (173,8049,01) g, in
group 2 — (206,18+7,91) g, and the maximum values reached
in group 3 — (254,48+8,44) g, while the differences between
the groups showed high significance (p1=0,010, p2=0,000,
p3=0,000). After indexation of LVMM to body surface area (g/
BSA m?), the highest parameter was observed in young hyper-
tensive patients with obesity (group 3) — (114,14+3,57) g/m?,
which significantly (p2=0,027) exceeded LVMI in hypertensive
patients with normal BMI — (96,78+4,82) g/m?. This parameter
in overweight patients (group 2) was on intermediate position —
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(104,45+3,44) g/m?, there were no significant differences with
group 1 (p1=0,664), compared with group 3 — there was a sig-
nificant difference (p3=0,033).

After indexation of LVMM to height>” (g/height m?7), more
significant differences were found between the groups, which
justifies this approach to calculation of LVMI in patients
with overweight and obesity. Thus, LVMI in group 1 was
(40,5242,01) g/m*’, in group 2 — (47,91£1,57) g/m*’, in group
3 — (59,54+2,03) g/m*’, wherein the differences between all
three groups were more significant compared with the index-
ation to BSA (p1=0,012, p2=0,000, p3=0,000 versus p1=0,664,
p2=0,027, p3=0,033 respectively). Analyzing the obtained data,
it can be assumed that indexation of LVMM to height?’ in over-
weight and obese patients with a higher probability helps to re-
veal an increased LVMM compared with traditional indexation
to BSA. The received results have matched with some studies
which had shown an advantage of indexation of LVMM to
height raised to the power of 2,7 in obese or overweight patients
compared with indexation to BSA. That is, on the traditional cal-
culation of LVMI in overweight hypertensive patients, a certain
proportion of cases of LV hypertrophy is “masked” or “lost”,
which leads to an inadequate assessment of the target organs
condition and, accordingly, inadequate management of this cat-
egory of patients [12,16]. LV RWT in the examined groups was:
in group 1 — (0,41£0,02), in group 2 — (0,39+0,01), in group
3 —(0,4040,02), while there were no significant differences be-
tween the groups (p1=0,347, p2=0,63, p3=0,687). Overweight
or obesity in young with AH patients did not significantly affect
the average value of LV RWT.
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Table 3. Echocardiographic parameters of left ventricular hypertrophy in young patients with arterial hypertension,
depending on the presence or absence of concomitant obesity (or overweight), M+m

All young patients with AH (n=123)
Echocardiographic
parameters Group 1 'Group 2 . G'roup 3 ) p
AH with normal AH with overweight AH with obesity
BMI (n=41) (n=40) (n=42)

p1=0,004
LVEDD, mm 48,90+0,98 53,15+1,06 57,02+1,04 p2=0,000
p3=0,011
p1=0,257
IVST, mm 9,59+0,29 10,08+0,24 10,71+0,29 p2=0,013
p3=0,109
p1=0,385
LVPWT, mm 9,83+0,34 10,13+0,24 11,05+0,32 p2=0,008
p3=0,048
p1=0,010
LVMM, g 173,80+9,01 206,18+7,91 254,48+8,44 p2=0,000
p3=0,000
p1=0,664
/I];\QLHI;Z 96,78+4,82 104,45+3,44 114,14+3,57 p2=0,027
& p3=0,033
p1=0,012
/hléi\lll\l/{lr’nu 40,52+2,01 47,91+£1,57 59,54+2,03 p2=0,000
ghelg 3=0,000
p1=0,347
LV RWT, units 0,41+0,02 0,39+0,01 0,40+0,02 p2=0,63
p3=0,687

note: pl - significance of differences between 1st and 2nd groups; p2 - significance of differences between 1st and 3rd groups;
p3 - significance of differences between 2nd and 3rd groups

120,00%
498% % . _ .
100,00% - S m Concentric remodeling
(p1=0,98, p2=0,62, p3=0,61)
80,00% - A
T WEccentric LVH (»1=0,01,
60,00% - p2=0,000, p3=0,36)
40,00% - A
B Concentric LVH (p1=0,88,
Yo - —
20.00% - p2=0,88, p3=0,82)
0,00% - : . . 1 MNormal geometry of LV
AHwith AHwith AHwith (p1=0,07, p2=0,003,
normal overweight obesity p3=0,31)
BMI

Fig. 2. Distribution of left ventricular geometry in young hypertensive patients with normal BMI, overweight and obesity, %.
Note: pl - significance of differences between 1st and 2nd groups; p2 - significance of differences between st and 3rd groups;
p3 - significance of differences between 2nd and 3rd groups

On the basis of the obtained echocardiographic parameters, In the group of patients with normal body weight, normal LV
it was performed an analysis of the geometry type and features geometry was predominant — it was in 21 patients, which was
of LV remodeling in the examined young hypertensive patients 51,22%, concentric LVH was found in 15 patients (36,58%),
(Fig. 2). the most rare types — eccentric LVH and concentric remodeling
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Table 4. Association of C-344T polymorphism genotypes of the aldosterone synthase gene with blood aldosterone concentration
and echocardiographic parameters of left ventricular hypertrophy in young patients with arterial hypertension, M+m

All young patients with AH (n=123)
Parameters «Normal» genotype CC «Pathological» genotypes (CT+TT) P
n=35 n=88
Aldosterone, pg/ml 122,9546,25 175,26+4,57 p=0,000
LVMM, g 185,2+9,40 222,49+6,76 p=0,001
LVMI, g/BSA m? 96+4,33 108,86+2,76 p=0,014
LVMI, g/height m?’ 43,494+2,12 51,78+1,54 p=0,001
LV RWT, units 0,37+0,01 0,41+0,01 p=0,08

note: p - significance of the difference between groups with “normal” and “pathological” genotypes

— were observed in 3 (7,32%) and 2 patients (4,88%), respec-
tively. In patients with AH and overweight, concentric LVH was
non-significantly more frequent — in 14 patients (35%), eccentric
LVH and normal LV geometry were equally often observed —
in 30% of cases each type, the most rare type of LV geometry
— concentric remodeling — was observed in 2 patients (5%). In
the group of patients with AH and obesity the eccentric LVH
predominated (17/40,47%). Concentric LVH was found in 16
patients (38,1%), normal LV geometry — in 8 patients (19,05%),
CR —in 1 patient (2,38%). Comparing the obtained results be-
tween the groups, significant differences were obtained in regard
to the incidence of eccentric LVH between patients with normal
BMI and obesity (7,32% vs 40,47% respectively, p2=0,000), as
well as compared with overweight patients (7,32% vs 30% re-
spectively, p2=0,01). Therefore, the eccentric type of LVH in
the presence of overweight and, especially, concomitant obesity
in our study was observed significantly more often compared
with patients with normal BMI, there were no significant dif-
ferences between groups 2 and 3 (p3=0,36). The received result
coincides with the results of other researches of cardioremod-
eling processes in obese patients, where eccentric LVEH was
predominant [14, 33]. Also, significant differences between the
groups were observed in regard to the normal LV geometry,
which significantly prevailed in group 1 compared with group
3 (p2=0,003), compared with group 2 and between group 2 and
3 — the differences were non-significant (p1=0,07, p3=0,31). No
significant differences were found between the groups in regard
to concentric LVH (p1=0,88, p2=0,88, p3=0,82) and concentric
remodeling (p1=0,98, p2=0,62, p3=0,61).

In the performed research it was studied the association of
“normal” and “pathological” genotypes of C-344T polymor-
phism of the aldosterone synthase gene with plasma aldosterone
concentration and echocardiographic parameters of myocardial
remodeling in young hypertensive patients (Table 4).

Thus, the average value of aldosterone concentration was
significantly higher (p=0,000) in patients with “pathological”
genotypes (CT+TT) — (175,26+6,25) pg/ml against patients with
“normal” CC genotype, where the average value of this param-
eter was (122,9546,25) pg/ml. Analyzing the average values of
echocardiographic indices, in carriers of genotypes (CT+TT)
the LVMM was significantly higher than in carriers of the CC
genotype — (222,49+6,76) g versus (185,2+9,40) g respectively
(p=0,001). Also, significant differences were obtained in regard
to the average value of LVMI, both in indexation to BSA and
height*’. In carriers of genotypes (CT+TT) this parameter was
(108,86+2,76) BSA m? and (51,78+1,54) height m*’, which sig-
nificantly exceeded the average LVMI value in carriers of the
CC genotype of the studied aldosterone synthase gene poly-
morphism, where this parameter was (96,00+4,33) BSA m?and
(43,49+2,12) height m>’ (p=0,014 and p=0,001 respectively).
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Thus, the carriage of the -344T allele of the C-344T polymor-
phism of the aldosterone synthase gene is significantly associ-
ated with both increased aldosterone synthesis and higher val-
ues of LVMM and LVMI in patients with arterial hypertension,
which coincides with the data of other studies [2,7].

Conclusions. In the examined young patients with arterial hy-
pertension the “pathological” genotypes (CC+CT) of the aldo-
sterone synthase gene C-344T polymorphism were significantly
more frequent in patients as with normal body weight and with
concomitant obesity or overweight.

The average blood aldosterone concentration in all groups of
examined young hypertensive patients was within the normative
values, however, in concomitant overweight and obesity this pa-
rameter was significantly higher, that confirms the presence of
additional activation of aldosterone synthesis in such comorbid
combination and requires further study of the exact mechanism
of this type of hyperaldosteronism.

Concomitant overweight and, to a greater extent, concomitant
obesity significantly influenced on the echocardiographic pa-
rameters characterizing left ventricular hypertrophic processes
in young patients with arterial hypertension. In the structure of
the geometry types of the left ventricle, as the weight parameters
of young hypertensive patients increased, the proportion of ec-
centric left ventricular hypertrophy significantly increased and
the proportion of normal LV geometry decreased.

“Pathological” genotypes (CT+TT) of the C-344T polymor-
phism of the aldosterone synthase gene are associated with a
higher blood aldosterone concentration and more expressed left
ventricular hypertrophic processes in young patients with arte-
rial hypertension.
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SUMMARY

ALDOSTERONE SYNTHASE GENE C-344T POLYMORPHISM AS A RISK FACTOR
OF EARLY LEFT VENTRICULAR REMODELING IN YOUNG HYPERTENSIVE PATIENTS WITH OBESITY

Yakimenko O., Chernyshova K., Bondar V., Klochko V., Kolomiets S., Tbilieli V.

Odessa National Medical University, Department of Propedeutic of Internal Medicine and Therapy, Ukraine

The purposes of the research were to study the prevalence of
C-344T polymorphism and the distribution of aldosterone syn-
thase gene (CYP11B2) genotypes, to analyze the association of
aldosterone concentration with aldosterone synthase gene geno-
types, to study the features of left ventricular hypertrophy (LVH)
by echocardioscopy and identify their association with different
genotypes of the aldosterone synthase gene in young patients
with arterial hypertension (AH), depending on the presence or
absence of concomitant obesity (or overweight). 123 young pa-
tients with essential AH (18-44 years old) were examined, the
average age was (32,8340,58) years old, the male/female ratio
was 72/51 respectively. All patients were divided into 3 groups:
group 1 (n=41) with normal body weight; group 2 (n=40) with
overweight; group 3 (n=42) —with obesity. It was revealed
that the “pathological” genotypes (CC+CT) of the aldosterone
synthase gene C-344T polymorphism were significantly more

frequent in patients as with normal body weight and with con-
comitant obesity or overweight. In concomitant overweight and
obesity the average blood aldosterone concentration was signifi-
cantly higher, that confirms the presence of additional activation of
aldosterone synthesis in such comorbid combination and requires
further study of the exact mechanism of this type of hyperaldoste-
ronism. Concomitant overweight and obesity significantly influ-
enced on the echocardiographic parameters characterizing LVH
processes in young patients with AH with the significant increased
proportion of eccentric LVH. “Pathological” genotypes (CT+TT)
of the C-344T polymorphism of the aldosterone synthase gene are
associated with a higher blood aldosterone concentration and more
expressed LVH processes in young patients with AH.

Keywords: arterial hypertension, obesity, aldosterone, young
age, aldosterone synthase gene, left ventricular hypertrophy, C-
344T polymorphism.

PE3IOME

HNOJUMOP®U3M C-344T TEHA AJIBAOCTEPOHCHUHTA3bI KAK ®PAKTOP PUCKA
IT'HINEPTPO®UH JIEBOI'O KEJIYJOUYKA Y MAIHMEHTOB MOJIOAOI'O BO3PACTA
C APTEPHUAJIBHOM I'MIIEPTEH3UEN K CONIY TCTBYIOIIUM OKUPEHUEM

Sxumenko E.A., Yepubimosa E.C., bounaps B.H., Kinouko B.B., Koiomuen C.H., Touseau B.B.

Ooeccrull HAYUOHATLHBIT MEOUYUHCKULL YHUBepcumeni, Kageopa nponedesmuxu 6HympenHux oonesHell u mepanuu, Yxpauna

Ilens wWccnenoBaHWs - M3YYUTh PACIPOCTPAHEHHOCTh IO-
mumopéusma C-344T u pacnpeneneHre TeHOTUIIOB I'eHa allb-
nocrepoH-cunTassl  (CYP11B2), mnpoananusupoBath CBS3b
KOHIICHTPAIMK aJIbI0CTEPOHA C TEHOTUIIAMHU T'eHa AlIbJIOCTe-
POH-CHHTA3bl, ONPEACIUTH OCOOCHHOCTH THIEPTPOGHH JIEBOTO
KEJYJI0YKa M UX CBSI3b C PA3IMYHBIMM T'€HOTHIIAMH TCHA allb-
JIOCTEPOH-CUHTA3bl Y MOJIOABIX MALIMEHTOB C apTEPHAIILHOM I'H-
HepTeH3KeH B 3aBUCMMOCTH OT HAJIMYHS WM OTCYTCTBHS COITYT-
CTBYIOLIIETO OXKUPEHUs I N30BITOYHOM Macchl Tea.

O0cnenoBano 123 MOIOABIX MAalMEHTa C 3CCEHLIUATBHON apTe-
puansHOl THneprensueit (Al') B Bospacte 1844 roma, cpenHuit
Bospact 32,83+0,58 roia, COOTHOIICHHE MYKIHH/KEHIIHH - 72/51.
[NanmenTs! paznenens! Ha 3 rpynmsl: | rpynma (n=41) - ¢ HopMasb-
HOH Maccoii Tena; 11 rpymma (n=40) - ¢ n30bITOYHOI Maccoii Tena;
1II rpynma (n=42) - ¢ oxupenueM. BrIsBneHo, 4To «matonoruye-
ckue» rerorunsl (CC+CT) monmuMopdu3Ma reHa aibI0CTepOH-

cuHTasbl C-344T 1ocTOBEPHO Hallle BCTPEYAOTCS y MAIMEHTOB KaK
C HOPMAJILHOM Maccoii Tena, Tak 1 ¢ COIMyTCTBYIOLMM OKMPEHUEM
WM 130BITOYHON Maccoit Tena. [lpu comyTcTByromEeM H30bITOY-
HOM BECE U OXXMPEHWH CpPEIHs KOHIIEHTPAIWs albJOCTEPOHA B
KpOBH ObIITa JOCTOBEPHO BBIIIIE, UTO MOATBEPKAAET HATMUUE JI0-
TMIOJTHUTENBHOM aKTUBAIUK CHHTE32 allbJJOCTEPOHA B TAKOH KOMOP-
OuaHOM KOMOMHAIMHY U TpeOyeT JadbHEHIIero n3y4eHust TOUHOTO
MeXaHHM3Ma 3TOTO THITAa THIepaTbAocTepoHn3Ma. ComyTCTByOIIHE
M30BITOYHAs Macca Tella U OKHPEHHE CYIIECTBEHHO BIHSIOT Ha
9XOKapAHorpadUUecKue MapaMeTpbl, XapaKTepU3yIOIHe TIpoLec-
cbl Tuneprpoduu nesoro xerynodka (ITDK) y mononpix nmanuen-
ToB ¢ A" CO 3HAYUTENBHBIM YBETUUEHNUEM JOJH SKCIIEHTPHIECKOH
TJIK. «Ilaronornueckue» renotunsl (CT+TT) momumopdusma
C-344T rena anbJOCTEpPOH-CHHTA3bl aCCOLMHPOBAHBI C Ooiee
BBICOKOH KOHIIGHTpAIMel anpJ0CcTepoHa U Oosee BHIPAKEHHBIMU
nponeccamu [JDK y Monozpix manmenTos ¢ Al

“9boydy

> EmBEJOMbL0bmsbsls ggbo C-344T-0l 3meodm@xrobdo, Gmym® g domiEbgbs 303940l 3o 3gOmEGMR00l
@0bgol FoJBmmo sbomasb@es sbsgol 353096960 s@HgM0Pmo 3039MmEgbboom ©s msbdbagdo LodliyJbom

9053039630, 9.69Mb0dmgs, 3.0mbos@o, 3

J°C

30 mbgm, b.gmamdog3o, 3.00dog gano

mEgbol gemgbyao bsdgooobm 96039MLoEgE0, J0bsgeb ©osgegdsms 3MM3geg3H 030l ©s MgMs300l Jomg®s, 9300065

38 ggol dobobls Fo®dmowagbes ggbo C-344T-0ls 3m-
@0dm®g0bdol  gogd g gdol ©s SaEEmLE H®bLOb-
05bsls 2960l (CYPIIB2) gg9bm@o3gdols 030390 gools

84

Yggoligds, sembEg@mbol 3mb3gbd®Msicool gogdodols
5bogE0bo  SEEmEgOMblobmsbals 960l ggbm@Eo 3go-
056, JoB3bgbs 35M 39dol d039MFHOMRB00L msgoligdydy-



GEORGIAN MEDICAL NEWS
No 11 (320) 2021

3950l o dsmo 3ogdodol godmgagbs semb@g@mb-
Lobmobols  Lbgoswolbbgs 2gbm@odmseb sbsgysbdws
3530963 90T0 s EgHogeo 303gHFgbboom mobdbangdo
Lodbydbol o6 Lbgyarol domdo dobol s@lLgdmdol ob
200 gdmdols 30MmMdgdTo.

3odm 3z ggeos 18-44 Fanols slogol (Lodygogm obs-
30 - 32,83£0,58 {gar0) 123 sbogngob@s 35:3096@0 glgb-
3OO0 SOFJH0gmo 3039 B bboom, dsdszoi3gdol  ©s
Joemgdol mobogs®mds — 72/51. 353096@go0  ©s0ym
bod xagaee: I xaggo (n=41)— Lbgyaol bo@dsgydo
dobom, I xaggo (n1=40) — Lbggeol doddo doboom, I
xo990 (01=42) — Lodbyboo. godmgarobs, @M  san-
©OULHIOMbLobmsbol  ggbo C-344T-0l  3meodm@gob-
dob “Ismm@myog®o” g96m@o3goo (CCHCT) Lom§dy-
b 9uem bdoMos Gmam®i 35309639030 Lbgyaols
bo@dogyg@o  dobom, sbggg, 35309669030 Lodlydbom
ob Lbgygmol domdo dobom. Lodlydbol ob mobdbangdo

bbggarol doddo dobols gdmbgggedo sembBgdmbols
306396d®>30s Lobbando Lodm{Igbme gu®m Jomogos,
o3 >sbBPMJOL sErEmEIMMmbol Lobngbols wsds@g-
d0m oJBogs3Eosl sdaged 3mdm@dopye 3mddobsz0sd0
©s dmombmgl slgmo Godol Jo3g@ogomli@g@mbob-
dol bygbEo 39d560bdol Fgdwamd gsdmygemggels. msbb-
950 Lodlydby o6 Lbgyamol do®do dsbs s@bgdoms
dmJdggdl dodmibgbs  3omgadol d039@HBGMR00Lomgols
odobolioomgdgar  gmodoma@ogoge  3oMsdgHMgoby
sbomasb®es 3530963900 sOA oY@ Jo3gHE9bboom
s dod3bgbs 3oM3ndol 9JbEgbE® Yo Jo3g@EMmMR00ls
Foanols 360936ge0mgobo dmds@gdom. sgromb@g@mblobms-
Bl ggbo C-344T-0l 3me0dm@kgobdol “Ismmenmaoydo”
396m@0 3930 (CCHCT) sbmzomgdgeos  senombi@gmmbols
9BGOO oo 30mb639bAMS300L0Mob s od3bgbs 356 39
ol 303ga@HOmx00l Ig@dop godmbs@dgem 3MmEglgdmsb
sboasb®es 3530960900 sOE gm0 3039MRgbbooom.

FEATURES OF THE CORONARY ARTERIES ANATOMICAL LESIONS IN NSTEMI PATIENTS
DEPENDING ON THE ASSOCIATION WITH THE INITIAL CLINICAL CHARACTERISTICS

Maslovskyi V., Mezhiievska I.

National Pirogov Memorial Medical University, Vinnytsya, Department of Internal Medicine Ne3, Ukraine

Patients who suffered from Non-ST-Segment Elevation myo-
cardial infarction (NSTEMI) remain one of the most difficult
categories of invasive treatment, which requires systematization
of experience and the development of a specific algorithm for
the management of such patients. Data on the nature of coronary
heart disease in patients with NSTEMI show that 10-20% of pa-
tients have intact coronary vessels, in 30-35% of cases lesions
of one, in 25-30% - 2 vessels and in 5-10% - lesions trunk of the
left coronary artery of different nature [8]. On the other hand, a
number of studies show less significant anatomical changes in
the coronary artery in women compared to men in various forms
of acute coronary syndrome in all age groups [8,16,17].

The aim of the study is to determine the nature of the anatomi-
cal lesion of the coronary arteries in NSTEMI depending on dif-
ferent clinical characteristics.

Material and methods. All studies conform to the principles
of the Declaration of Helsinki of the World Medical Association.
The study protocol, the form of informed consent of patients and
other documents related to the study were approved at the meet-
ing of the Academic Council of the National Pirogov Memorial
Medical University, Vinnytsya (excerpt from the protocol No. 2
from 27.02.2020). Informed consent to participate in the study
was discussed and signed by all study participants.

We examined 156 patients with INSTEMI aged 38 to 80
(mean 62.0 + 0.71, median — 62 and interquartile range — 55
and 70) years, who were urgently hospitalized in the Vinnytsya
Regional Clinical Center of Cardiovascular Pathology.

The main criteria for inclusion of patients in the study were:
NSTEMI, which emerged for the first time; age of patients up to
80 years and the patient’s informed consent to participate in the
study. The diagnosis of NSTEMI was established according to
the recommendations of ESC, 2020. The criteria for exclusion
© GMN

from the study were: 1) STEMI, transferred in the past and re-
current acute myocardial infarction; 2) age of patients 80 years
and older; 3) the presence of sinoatrial or atrioventricular block
II-11T degree, implanted or the need for implantation of an arti-
ficial pacemaker; 4) chronic heart failure NYHA-III, IV before
the incident of acute myocardial infarction; 5) diseases of the re-
spiratory system, kidneys and liver, which were accompanied by
signs of pulmonary, renal and hepatic failure; anemic conditions
with a hemoglobin level below 110 g/L; 6) the presence of rheu-
matic and congenital heart defects, idiopathic and inflammatory
myocardial lesions and 7) malignancies, severe neuropsychiatric
disorders, alcohol abuse. All patients underwent GRACE risk
stratification according to the current protocol [3,4,9].

Results and discussion. The nature of the anatomical lesion
of the coronary arteries in patients with NSTEMI is shown in Ta-
ble 1. It was observed that in 22 of 156 (14.1%) examined during
coronary angiography (CAG) were not found hemodynamically
significant stenosis (HSS) of the coronary arteries (CA). In 88
of 156 (56.4%) subjects, single vascular lesions were registered
(in the case of only HSS CA), in 27 (17.3%) — 2 vascular lesions
and in 19 (12.2%) — 3 vascular lesions of main CA.

Analysis of the features of the anatomical changes of the CA
along the main arteries showed that intact vessels (absence of
any plaques) in the right coronary artery (RCA) were found in
101 (64.7%), in the anterior interventricular branch or left ante-
rior descending (LAD) —in 38 ( 24.4%) and in the left circumflex
artery (LCx) - in 94 (60.3%) subjects. Accordingly, HSS in the
pool of RCA are registered in 40 (25.6%), in the pool of LAD —
in 110 (64.7%) and in the pool of LCx — in 49 (31.4%) patients.
In turn, to assess the severity of damage of main arteries, we
calculated the conditional score of the CA, where 0 points — the
absence of any plaques in the CA (intact artery), 1 point — the
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