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1. liarHOCTMKA Ta MPOTHO3YBaHHS CTPYKTYPHO-(QYHKIIOHAIbHUX 3MiH MiOKap/a J1iBOT0 MIJTyHOYKa y XBOPUX Ha
[IEPBUHHY apTepiajbHy TilepTeH3ii0 3 ypaxyBaHHIM IIPEIUKTOPIB iX PO3BUTKY

2. Diagnosis and prediction of structural and functional changes of the left ventricle myocardium in patients with
primary arterial hypertension depending on predictors of their development

Pedepar:

1. Bnepme BctaHOBUIIY, O MyTauiliHui T-anenb reHa AGT (rs4762, 521C>T) y xBopux Ha EAT 3ycTpivaeTbes y
15,97% BunagKis, 110 € YacTille, HiX y MIPaKTUYHO 310POBUX Ha 9,72% (022=5,13; p=0,023), Tofi sIK BiiHOCHA yacToTa
nosiimopdHux BapiaHTiB reHa GNB3 (rs5443, 825C>T) Mixk rpynamu BiporilHO He Biipi3Hs€TbCS. 3a JaHUMU
6iHapHOI JIOTICTUYHOI perpecii pu3uk ycnankyBaHHs EAL 3pocrtae y HociiB MiHOpHOTO T-anens rena AGT (rs4762)
maii-xe y 3 pasu (p=0,039) 3a JOMiHAaHTHOIO Ta AIUTUBHOIO MOZEJISIMU i3 BiICYTHICTIO TaKoi 3aJI€5KHOCTI IJ1s1
825C>T nonimopdizmy rena GNB3. KombiHarist MyTariiiHux aseseil ABoX reHiB y renoturni (T-anenpAGT /T~
anenbGNB3) migsumye iiMoBipHicTs EAT maiike y 5 pasiB (OR=4,60; p=0,037), ocobnuso y xiHok (OR=5,0; p=0,02),



Jlel[0 MeHIIe - 33 NoegHaHHs MiHopHoro T-anens rena AGT ta ocHoBHoro C-anens reHa GNB3 (T-anensAGT /C-
anenbGNB3) (OR=4,23; p=0,009), mo 3acBiguye gominyiouy posb T-asnesns reHa AGT B npenukiuii nosisu EAT.
Briepiue natoreHeTU4HO AoBeAeHo, o reHu AGT (rs4762) Ta GNB3 (rs5443) peanisyioTh CBill BIUIUB Ha PO3BUTOK i
IIPOrpecyBaHHs IEBHOTO By reomeTpuyHoi mogesi [JIII y xBopux Ha EAT i BIJIMBalOTh HA PU3MK iX MIOSIBU Y
nonysauii: T-anens reHa AGT (rs4762) Ta CC-renotun rena GNB3 (rs5443) nigBulyoTb IMOBIpHiCTb pO3BUTKY ET'
JIII y nonap 4,5 pasu (p=0,019) ta 5 pa-3iB (p=0,017); HatomicTe, pusuk KI' JIII 36inbmyeTbes y ocib i3 CC-
renorunom resa AGT (rs4762) Ta mytauiinum T-anesnem reHa GNB3 maibke y 5 (p=0,01) Ta 4 pasu (p=0,022)
BinnosinHo. [TonimopdHi BapianTu reniB AGT (rs4762) Ta GNB3 (rs5443) He € npeguKTOpaMu TSK4oro nepebiry EAT.
Opnak, Tsxunii nepe6ir EAT 3a crynensimu eneBauii AT (CAT /AT 2160 /2100 MM pT.CT.) XapaKT€pU3yETHCS
6inbioo yacrororo EI' JIIII Ha 15% (p=0,045) Ta 36inbi1ye pusuk ii nosisu y nomnyasuii yrpudi (OR 95%CI:1,0-9,07;
p=0,043). Briepie getanizoBaHo posib reHiB AGT (rs4762) Ta GNB3 (rs5443) y peasnisauii ix BIJIMBY Ha MiHepaIbHUM
0OMiH i ropMOHa/ILHO-MeTa60J1iuHi 3MiHM: y HOCIiB T-anens rena AGT (rs4762) BCTaHOBUJIM HMKYUI PiBEHb
cyMmapHuX MeTabosiTiB Bitaminy 25(OH)D kposi (Ha piBHi "gediuut”) — Ha 14,97% (P=0,002), Ha Tii
KOMIIEHCATOPHOro 3pocTaHHs KoHueHTpauii ITTT - Ha 29,18% (P=0,025). l'nosiTamino3 D y xBopux Ha EAT
CYIIPOBOMKYIOTbCS CTPYKTYPHOIO ITepe6ynoBoio cTiHOK Miokappa JIII: y manieHTiB 3a 3Hm>keHoro piBas 25(0OH)D
KpoBi (<30 Hr/MJ1) BUsIBUIY OibIInii po3Mip JsliBoro nepezncepns (JIIT), MMJIII - Ha 6,39-13,32% (p<0,047), a Takox
IMMJIII y xiHOK - Ha 10,95% (p=0,048), Ha TJ1i HI>K4Y0i Pppakuii Bukunsy JIII (OB) - Ha 4,55% (p=0,036).
l'nokasnbuieMis (32 BMicToM ioHi3oBaHoro Ca2+ <1,12 mmous /i) nigsuiye pusuk EI JII y xBopux Ha EAI' y nonan 6
pasiB (OR=6,12; p=0,012). OTpumaHi 3MiHU He MaIOTh 3aJIeXKHOCTI Bif asesibHOro ctany reHa GNB3 (rs5443). Biepuie
OOIPYHTOBAHO Ta po3p06JI€HO HOBI criocobu AiarHocTuKy i mporHosysaHHs [JIII y xBopux Ha EAIL 3aexxHO Bin
MeTaboJiYHIX, TOPMOHAIbHUX Ta FT€HETUYHUX ITPEANCIIO3ULIIM, SKUI Bilpi3HIETCS TUM, 110 OJATKOBO
BM3HAYAETHCS KOHIEHTPALisl cCyMapHUX MeTabouiTiB Bitaminy 25(0OH)D, ionizoBanoro Ca2+, ITTT, sinigHuii criexTp,
piBeHb IJII0K03U Ta ajnenbHuil cTaH reHiB AGT (rs4762) i GNB3 (rs5443). Y nporHosyBaHHi BUay rineptrpodivyHoi
mogei miokappa JIIII, 3 MeToro paHHbOI IPOPINaKTUKY Ta MONEePEKEHHS YCKIaAHEHb, IO [Pyl BUCOKOI'O PU3U-KY
crip BigHOCUTU: 32 popmyBanHs KT JIII - HociiB myTaniiiHoro T-anens rena GNB3 (rs5443) Ta CC-reHOTUIy reHa
AGT (rs4762), oci6 i3 gucninigemiero (3a 36impmenHsam pisag TI' i XC JITTHIL), 3i 3Hmkenum piBHem 25(OH)D kpoBi
(<30 ur/mmn), oxxupinHam (IMT =30,0 kr/m2) HezasiexKHO Bif, cTaTi; 3a po3BuTKy EI' JIIII - HociiB T-anens rena AGT
(rs4762) Ta CC-reHotuny reHa GNB3 (rs5443), oci6 i3 Tsokuum nepebirom EAT 3a ctynensmu enesatii AT (CAT /JAT
>160,/2100 MM PT.CT.), i3 rinepriikemielo, 3HwkeHUM piBHeM 25(OH)D kpoBi (<30 Hr /M), rinokasnblieMielo (3a
BMicTOM ioHi3oBaHoro Ca2+ <1,12 mmoss /1), 3poctansam ITTT (>65,0 nir/mi), XXiHOK i3 oxxupinHam (IMT 230,0

kr/m2) ta 36inbmenum OT (>88 cm).

2. For the first time, the mutation T-allele of AGT (rs4762, 521C>T) gene was found to occur in patients with EAH in
15,97% of cases. It is 9,72% (x2=5,13; p=0,023) higher than in practically healthy individuals. At the same time, a
relative frequency of polymorphic variants of GNB3 (rs5443, 825C>T) gene between the groups does not differ
reliably. According to binary logistic regression, the inheritance risk of EAH increases in the carriers of the minor
T-allele of AGT (rs4762) gene almost 3 times (p=0,039) according to the dominant and additive models with the
absence of such dependence for 825C>T polymorphism of GNB3 gene. The combination of the mutation alleles of
the genes in the genotype (T-alleleAGT /T-alleleGNB3) increases probability of EAH almost 5 times (OR=4,60;
p=0,037), especially in women (OR=5,0; p=0,02). It occurs less frequently with the combination of the minor T-
allele of AGT gene and the major C-allele of GNB3 gene (T-alleleAGT /C-alleleGNB3) (OR=4,23; p=0,009), which is
indicative of a dominating role of T-allele of AGT gene in prediction of EAH. For the first time, AGT (rs4762) and
GNB3 (rs5443) genes were pathogenically confirmed to realize their effect on the development and advance of a
certain type of LVH geometric model in patients with EAH. They affect the risk of their occurrence in the
population of T-allele of AGT (rs4762) gene and CC-genotype of GNB3 (rs5443) gene, increase the probability of
development of eccentric LVH almost 4,5 times (p=0,019) and 5 times (p=0,017). At the same time, the risk of
concentric LVH in individuals with CC-genotype of AGT gene (rs4762) and mutation T-allele of GNB3 gene
increases almost 5 (p=0,01) and 4 times (p=0,022) respectively. Polymorphic variants of AGT (rs4762) and GNB3
(rs5443) genes are not predictors of more severe EAH. However, more severe EAH according to the stages of BP



elevation (BPs/BPd =160 /=100 Mercury) is characterized by more frequent occurrence of eccentric LVH on 15%
(p=0,045) and increases the risk of its occurrence in the population 3 times (OR 95%CI:1,0-9,07; p=0,043). For the
first time, the role of AGT (rs4762) and GNB3 (rs5443) genes is detailed in the realization of their effect on the
mineral metabolism and hormonal-metabolic changes. The carriers of T-allele of AGT (rs4762) gene presented
lower level of the total metabolites of 25(OH)D vitamin in the blood (on deficiency level) - on 14,97% (P=0,002),
with underlying compensatory increase of parathyroid hormone concentration - on 29,18% (P=0,025). D
hypovitaminosis in patients with EAH is accompanied by structural rebuilding of the left ventricular walls. Patients
with lowered level of 25(OH)D in the blood (<30 ng/ml) have larger left atrium, left ventricle mass (LVM) - on 6,39~
13,32% (p<0,047), and in women left ventricular mass index (LVMI) - on 10,95% (p=0,048), against the ground of
lower left ventricular ejection fraction (EF) - on 4,55% (p=0,036). Hypocalcemia (according to the content of
ionized Ca2+ <1,12 mmol /L) increases the risk of eccentric LVH in patients with EAH over 6 times (OR=6,12;
p=0,012). The data obtained do not depend on the allele content of GNB3 (rs5443) gene. For the first time, new
methods of diagnostics and prognosis of LVH in patients with EAH are substantiated and developed depending on
metabolic, hormonal and genetic predispositions. These methods differ from the existing ones that additionally the
concentration of the total metabolites of 25(OH)D, ionized Ca2+, PTH, lipid spectrum, glucose level and allele
content of AGT (rs4762) and GNB3 (rs5443) genes are determined. With the purpose of early prevention of
complications, the high risk groups concerning prognosis of the type of LV hypertrophic model include concentric
and eccentric LV formation. The concentric LV group includes the carriers of the mutation T-allele of GNB3
(rs5443) gene and CC-genotype of AGT (rs4762) gene, individuals with dyslipidemia (with an increased level of
triglycerides and LDL-C), lowered level of 25(OH)D in the blood (<30 ng/ml), obesity (BMI 230,0 kg /m?2)
irrespective of gender. The eccentric LV group includes the carriers of T-allele of AGT (rs4762) gene and CC-
genotype of GNB3 (rs5443) gene, individuals with more severe EAH according to the degrees of BP elevation
(BPs/BPd =160 /=100 Mercury), those with hyperglycemia, lowered 25(OH)D in the blood (<30 ng/ml),
hypocalcemia (according to ionized Ca2+ <1,12 mmol /L), increased PTH (>65,0 pg/ml), females with obesity (BMI
>30,0 kg/m?2) and larger waist circumference (>88 cm).
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