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lesson, the teacher ensures the creation of a friendly atmosphere in the audience,
promotes the desire to learn, and increases interest in the discipline.

A role-playing game is a teaching tool that activates the mental activity of
students, makes the educational process more attractive and interesting, makes you
worry and experience, which, in turn, creates an incentive to master new knowledge
and skills in the aspect of future professional activity.

Modernization of the modern educational process in the medical field should be
based on the synthesis of education, science and innovative activity, which will allow
medical personnel to develop professional competencies that ensure their
competitiveness in the international market of medical services.
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Objective: to evaluate the polymorphic variants of AGT (rs4762) and GNB3
(rs5443) genes as predictors of myocardium left ventricular hypertrophy (LVH) in
patients with essential arterial hypertension (EAH).

Materials and methods. 100 patients with stage 1l of EAH, 1-3 degrees of
blood pressure (BP), high and very high cardiovascular risk participated in the in the
case-control study. Among the patients, 21% (21) were men, 79% (79) were women;
average age 59.86+6.22 years. The control group consisted of 60 practically healthy
subjects, comparable in age (49.13+6.28 years) and gender distribution (63% women,
37% men). Myocardium structural changes and LVH models were assessed by
echocardiography. AGT (rs4762) and GNB3 (rs5443) genotyping was performed by
TagMan probes (CFX96™Real-Time PCR).

Results. The eccentric LV hypertrophic geometric pattern (ELVH) in EAH
patients is more common in the mutated T-allele carriers of the AGT gene (rs4762) and
the CC-genotype subjects of the GNB3 gene (rs5443) by 26.29% (2=3.88; p=0.015)
and 22.22% (¢2=5.67; p=0.017) respectively. Concentric LVH (CLVH), dominates in
homozygous C-allele patients of the AGT gene (rs4762) and the T-allele of the GNB3
gene (rs5443) by 29.13% (y?=4.50; p=0.01) and 22.22% (x?=5.14; p=0.023)
correspondingly. The risk of ELVH increases in EAH patients with mutated T-allele
of the AGT gene (rs4762) more than 4.5 times (OR 95%CI:1.35-15.72; p=0.019) and
in the CC-genotype of the GNB3 gene (rs5443) almost 5 times (OR 95%Cl:1.22-19.21;
p=0.017). The risk of CLVH increases in the CC-genotype patients of the AGT gene
(rs4762) almost 5 folds (OR 95%CI: 1.45-15.28; p=0.01) and in the T-allele of the
GNB3 gene more than 4 times (OR 95%CI:1.15-13.95; p=0.022). Systolic and
diastolic blood pressure (BP) >160/>100 mmHg increases the ELVH risk 3 times (OR
95%CI:1.0-9.07; p=0.043).

Conclusion. LV hypertrophic models associate with AGT (rs4762) and GNB3
(rs5443) genes polymorphic variants in hypertensive patients, as well as ELVH with
BP elevation.

Key words: left ventricular hypertrophy, myocardium geometry, essential
arterial hypertension, polymorphism of AGT (rs4762) and GNB3 (rs5443) genes.

Introduction.
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Hypertensive-mediated left-ventricular hypertrophy (LVH) and myocardium
remodelling is a major pathophysiological manifestation of target-organ damaging
followed by an increased cardiovascular (CV) risk. LVH is present in 15-20% of the
general population worldwide and is more common in African Americans, elderly,
obese and hypertensive patients. Besides, arterial hypertension (AH) is the primary
cause of LVH. The review of echocardiographic data from 37.700 individuals revealed
a 19-48% prevalence of LVH in untreated hypertensive subjects and 58-77% in high-
risk essential arterial hypertensive (EAH) patients. The presence of obesity also
doubles the LVH risk. The prevalence of LVH ranges from 36% to 41% in the
population, depending on the criteria used to define it. There is an evidence that the
predominance of LVVH does not differ between men and women (range 36.0% vs
37.9% and 43.5% vs 46.2%). The high prevalence of LVH in EAH patients indicates
that the blood pressure (BP) values also affects the LVVH degree although it has not
been stated whether it determines the remodelling type.

Therefore, the aim of the study was to establish the association of the AGT
(rs4762) and GNB3 (rs5443) genes polymorphism with LV geometry changes in EAH
patients.

Results and discussion.

The LVH development in observed population was associated with dominating
of Concentric LVH pattern (82% patients) 4.55 times over ELVH (16%) and CRLV
(2%) subjects. The ELVH was revealed more often in EAH patients with 2-3 degrees
of BP elevation (SBP/DBP >160/>100 mmHg) by 15% (y?=4.02; p=0.045). Moreover,
SBP/DBP >160/>100 mmHg increases the risk of ELVH 3 times (OR=3.0; OR
95%CI1:1.0-9.07; p=0.043).

The distribution of myocardium LV geometric models depending on the genes'
polymorphism AGT (rs4762, 521C>T) and GNB3 (rs5443, 825C>T) in hypertensive
patients is presented in Table 1. ELVVH was detected more often among the mutated T-
allele carriers of the AGT gene (rs4762) than in the CC-genotype by 26.29% (y 2= 3.88;
p=0.015) and in the CC-genotype patients of the GNB3 gene (rs5443) over the minor
T-allele by 22.22% (%?=5.67; p=0.017) respectively. Whereas, on the contrary, CLVH

was registered more often in homozygous C-allele patients of the AGT gene by 29.13%
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(x2=4.50; p=0.01) and in the T-allele subjects of the GNB3 gene by 22.22% (y2=5.14;
p=0.023) accordingly.
Table 1
The myocardium left ventricle geometric models depending on the genes’
polymorphism AGT (rs4762, 521C>T), GNB3 (rs5443, 825C>T) in hypertensive

patients
Concentric _ Concentric
_ Eccentric LV
_ remodeling LV
Geometric model of the LV hypertrophy,
of the LV, n hypertrophy,
n (%)
(%) n (%)
AGT gene CC-genotype,
1 (1.96) 6 (11.76) 44 (86.27)
(rs4762, n=51
521C>T), n (%) T-allele, n=21 1 (4.76) 8 (38.05) 12 (57.14)
2=3.88; 2=4.50;
v P p>0.05 * *
p=0.015 p=0.01
GNB3 gene CC-genotype,
1 (1.96) 11 (30.55) 24 (66.67)
(rs5443, n=36
825C>T), n (%) T-allele, n=36 1(4.76) 3(8.33) 32 (88.89)
2=5.67; 2=5.14;
v P p>0.05 * *
p=0.017 p=0.023

Epidemiological analysis confirmed an increased risk of ELVH in EAH
patients with T-allele of the AGT gene (rs4762) more than 4.5 times (OR 95%CI:1.35-
15.72; p=0.019) followed by the low probability of ELVH model in the CC-genotype
patients (OR=0.22; p=0.015). Nevertheless, the CLVH risk increases in CC-genotype
carriers of the AGT gene (rs4762) almost 5 times (OR 95%CI: 1.45-15.28; p=0.01),
with low chances in T-allele subjects (OR=0.21; OR 95%CI:0.06-0.69; p=0.012).

Furthermore, the risk of ELVVH in EAH patients increases almost 5 times in CC-
genotype carriers of the GNB3 gene (rs5443) (OR 95%Cl:1.22-19.21; p=0.017), with
a low CLVH likelihood (OR=0.25; OR 95%CI: 0.07-0.87; p=0.047) (Table 4). On the

other hand, the risk of CLVH increases 4 times in the mutated T-allele patients of the
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GNB3 gene (OR 95%Cl: 1.15-13.95; p=0.022), with low odds of ELVH (OR=0.21;
OR 95%CI: 0.05-0.82; p=0.037).

Conclusions. T-allele of the AGT gene (rs4762) and CC-genotype of the GNB3
gene (rs5443) elevate the risk of Eccentric LVH in EAH patients 4.5-5 times. The risk
of Concentric LVH increases 5 and 4 times as well in the CC-genotype patients of the
AGT gene and in T-allele of the GNB3 gene, accordingly. Systolic and diastolic BP
elevation (>160/>100 mmHg) increases the LVH risk 3 times in observed population

but only the Eccentric geometry model.
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[TOJIMOP®HI BAPIAHTU I'EHA AGT (RS4762), SIK IIPEJJMKTOPU
3MIHU TEOMETPII JIIBOT'O HIJTYHOUKA YV XBOPUX HA APTEPIAJIbHY
I'TIEPTEHS3IIO

Mera: ouinuta pons  momiMopdHux BapianTH TeHa AGT (rs4762) , sk
OPEIUKTOPIB 3MIHM TE€OMETpii JIBOrO0 MNUIYHOYKAa y XBOPUX Ha apTepiaibHy
rineprensito (AI).

Marepiaau i MeToau. B 0lHOMOMEHTHOMY AOCIIIKEHH] B3su10 ydacth 100
xBopux Ha EAI' Il cranii, 1-3 crymeHiB migHATTS apTepiaibHOrO THCKY (AT),
BHUCOKOTO Ta Jy>K€ BUCOKOI'O CepIeBO-CyauHHOTO pu3nky. Cepen xBopux 0yno 21%
(21) gonogikiB, 79% (79) xinok. Cepenniil Bik maiieHTiB — 59,86+6,22 pokis. [ pymy
KOHTpPOJItO cKJianu 60 MpakTU4YHO 3A0pOBHX 0OCi0, 31cTaBHUX 3a BIKOM (49,13+6.28
POKIB) Ta cTaTeBUM po3noauioM (63% - xxiHOK, 37% - 4onoBikiB). s mociaimKeHHs
noigimMopdizmy reHa AGT (rs4762) BuUKOHAIM SKICHY TOJIMEpasHy JIAHIFOTOBY
peakuito (IIJIP) B pexuMi peasibHOTO yacy.

Pe3yabTaru. ['ineptpodiuna reomerpuuna mozens EI" JII y xBopux na EAI’
YacTille 3yCTpiYaeThes y HOCITB MyTartiiHoro 7-ajiens rena AGT (rs4762) na 26,29%
(x%=3,88; p=0,015). Toxi ax KI" JIIII HaBmaku AOMiHy€ y TOMO3UIOTHHX BIIACHHKIB
ocrosHoro C-anens rera AGT (rs4762) 29,13% (x%=4,50; p=0,01).

BucnoBok. Eniiemionoriyauii anasi3 marBepuB 3pOCTaHHs pu3uKy mosisu EI°
JIII y xBopux Ha EAI" HociiB myTaniiinoro T-anens reda AGT (rs4762) y nonan 4,5
pa3u (OR 95%CI:1,35-15,72; p=0,019. Hatomicts, puzuk KI" JIIII 36inbmryerscs y
oci0 i3 CC-renotunom reHa AGT (rs4762) maiixke y 5 pasiB (OR 95%Cl:1,45-15,28;
p=0,01).
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