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1. Inceprauis npucBgYeHa BCTAHOBJIEHHIO HOBUX MEXaHi3MiB po3BUTKY gucyHKii engoreiio (JE) 3a ecenuiintHoOi
aprepianbHoi rineprensii (EAL') 3 ypaxyBaHHSIM IyMOPaJIbHO-MeTa0O0JIiYHUX, TeHIEPHUX Ta MOJIEKYJISIPHO-
reHeTUYHUX YMHHUKIB (0o1iMopdi3My reHiB eHpoTenianpHoi okcuy a3oty cuHTasu NOS3 (786 T>C, rs2070744) Ta
TyaHiH HyKJIeOTU-3B's13yl0490ro npoTeiny beta-3 GNB3 (825C>T, rs5443)). Bnepuie po3po6s1eHO Ta NaTOT€HETUYHO
OOI'PYHTOBAHO HOBi CITIOCOOW ITPOTrHO3yBaHHSI i paHHbOI AiarHocTuku JE 3a EAT, cTpatudikoBaHO Irpynu pyU3MKYy.
XBopux Ha EAT' nj1s1 mocimpkeHHs Biibupanu BiJlllOBiAHO 10 peKoMeHallill HalioHanbHuX (Hakasy MO3 Vkpainu
Ne384 Big 24.05.2012 poky, YkpaiHcbKoi acouiatii kapziosnoris, 2017 poky) Ta €BpOIeiiCbKUX TOBAPUCTB KapAioJIorii i



rineprensii (ESC, ESH, 2018) [11, 13, 297]. CkpuHiHrosuii Bif6ip Ha BiANOBiAHICTb KPUTEPISIM BKJIIOYEHHS /
BUKJII0YeHHS npomiu 100 xBopux Ha EAT i3 ypaskeHHsIM opraHiB-MmiueHeii (rineprodiero siBoro miyHodka (I'JIL)
- EAT I cragpii), Bif momipHOro 1o fy’ke BUCOKOTo cepleBo-cynuHHoro pusuky (CCP). KoHTposbHy rpyny ckianu 48
[IPaKTUYHO 3I0POBUX OCi6 6€3 cepLeBO-CyAUHHOI naToJiorii. 3a NoTpebu xBopi NpoyuIa 0PTaTIbMOJIOTIUHE Ta
HEBPOJIOTiYHE OOCTEXKEHHS, KOHCYJIbTAllilo Kapaiosora. OTpMMaHi HAMU Pe3yJIbTaTU 3aCBi4yIOTh, [0 PO3BUTOK i
nporpecyBanHs JIE y xBopux Ha EAT acouiooTs i3 nosimopdizmom reHiB NOS3 (rs2070744) i GNB3 (rs5443), sxi
peasi3yoTh CBOX TPAHCKPUILiIIHY aKTUBHICTb Y€pe3 €KCIIPECiio 61IKOBUX CTPYKTYP / PEPMEHTIB 3a/Iy4€HUX Y
MeXaHi3Max [isIIbHOCTi OKPEMUX JIAHOK PEHiH-aHTiOTEH3MH-a/Ib0CTEPOHOBOI cuctemu (PAAC), KaTani3yloTh
IIMPOKUI CIIEKTP METAab0JIiYHIX pPeakKliii, 0loCcepeIKOBaHO BIVIMBAIOTh HA Ba30AKTUBHI Ta HEMPOTyMOpasbHi
IIPOLIECH, & TAKOK BU3HAYAIOTh aKTUBHICTD BiATIOBIIHMX €MIr€HOMHUX CTPYKTYP. Briepie BusiBuiy, MmO y NOMyJIsLii
MemkaHuUiB [TiBHiyHOI BykoBuHu xBopux Ha EAT mytauis reniB NOS3 (rs2070744) Ta GNB3 (rs5443) y
rOMO3UTOTHOMY CTaHi 3yCTpidaeTscs i3 4acToTomw 16,67% i 8,33%, 1m0 BipOrinHO He Bigpi3HAETHCS Bif, IPAKTUYHO
3[,0POBUX. AJIEJIbHUY PO3IO/iJ BifIIOBiae TAKOMY [IJIS1 €BPOIEOILIB i He BiIXUJISIETHCS Bif 3aKOHY IONYJISLIIMHO]
piBHOBaru HardyWeinberg. 'eHoTunu Ta asneJi ananisoBaHUX r'eHiB He € NO0JATKOBUMU YMHHUKAMU PU3MKY 10SIBU
enporterio (JE) 3a ecenniiiHoi apTepianbHoi rineptensii (EAT) 3 ypaxyBaHHSIM I'yMOpajibHO-MeTabO0JiuHUX,
TeH/IEPHUX Ta MOJIEKYJISIPHO-T€HEeTUYHUX YNHHUKIB (1101iMOP(Qi3My reHiB eHJ0TelialbHOI OKCUAY a30Ty CUHTA3!U
NOS3 (786 T>C, rs2070744) Ta ryaHiH HyKJI€OTH[-3B'13yt0uoro nporeiny beta-3 GNB3 (825C>T, rs5443)). Briepiue
PO3pOOJIEHO Ta IaTOreHETUYHO OOI'PYHTOBAHO HOBI CIIOCOOYM IIPOTHO3YBaHHS i paHHbOI AiarHocTuky JIE 3a EAT,
cTpaTudikoBaHO Ipyny pusuKy. XBopux Ha EAL" 1151 mociifykeHHs Binoupanu BiflIoBiIHO 1O PEKOMEH1allii
HaljioHanbHUX (Hakasy MO3 Vkpainu N2384 Bin 24.05.2012 poky, YkpaiHcbKoi acoujanii kapgiosoris, 2017 poky) Ta
€BpOINENChKUX TOBAPUCTB KapgioJiorii i rineprensii (ESC, ESH, 2018) [11, 13, 297]. CkpuHiHroBui Bin6ip Ha
BiATIOBiTHICTh KPUTEPIsIM BKJIIOUEeHHS / BUKIoyeHHs rpoiimiu 100 xBopux Ha EAT i3 ypaskeHHSIM opraHiB-miuieHel
(rineprodiero siBoro miyHouka (I'JII) — EAT II cragii), Bin, moMipHOro [0 Ay>ke BUCOKOTO CEPLIEBO-CYAUHHOTO
pusuky (CCP). KonTposibHy rpyny ckianu 48 NpakTUYHO 3J0POBUX 0OCi6 6€3 cepleBo-CcyIMHHOI narosorii. CepenHin
BiK XBOpUX CTaHOBUB 57,85+8,02 pokiB, y rpyrmi KOHTpoJo - 49,13+6,28 pokis. ['enepHMii po3Nnofin Mix rpynamu
CIIOCTEPE>KEHHSI CYyTTEBO He BiTpi3HSBCS: cepel, XBopux 40J0BikiB (1) 6ys1o 25,0%, xinok (XK) - 75,0%, y
KOHTPOJIbHIN rpyni - 37,5% i 62,5%, BignosigHo (p>0,05). Ocobu nocigHoi Ta KOHTPOJIBHOI Pyl He epebyBau y
POIOVHHMX CTOCYHKax. PoboTa BUKOHaHa 3 JOTpUMaHHSAM O0CHOBHUX BUMOT GCP i GLP, a TakoX 6ioMeIu4HOi €TUKHN
1010 IPOBEAEHHS HAYKOBUX MEJMYHUX JOCIIiIKEHD 32 y4acTi JI0AUHU. [JOCIIiI)KEHHS HOCUIIO IPOCIEKTUBHUMA,
OJITHOMOMEHTHUI XapakTep, 6yJI0 KOTOPTHUM, 32 3pa3KOM "KOHTPOJIb-BUNIAAOK". Bei o6cTeskeHi ninnucanu
iHpopMoBaHy 3rozly Ha y4acTb y HboMY. [IpakTU4He 3HaU€HHS] OTPUMAaHUX PEe3YJIbTaTiB. Briepiie po3po6eHo Ta
OOGI'PYHTOBAHO HOBI crioco6u rnporHodyBaHHs JE i giarHoctuku ii TsSoKKocTi y xBopux Ha EAIL 3ay1eKHO Bif
MOJIEKYJISIPHO-TEHETUYHUX Ta FyMOPaJIbHO-MeTaboJiYHUX NIPEeAUCIIO3ULIiH, y1IxoM Bu3HadeHHs E3BJIITA Ta piBHsS
cymapHux meTabositieB NO kpoBi. ¥ BiacHukiB C-anesst reHa NOS3 101aTKOBO 3pOCTa€e pU3UK HU3BKO]
TPaHCKPUINLIiHOI akTUBHOCTI reHa NOS3 y 69 pasis (p<0,001), Tozi gx y xBopux i3 T-anenem rena GNB3 - Buma
MOBIPHICTb CTPYKTYPHMX 3MiH CTIHOK apTepiajbHUX CYIUH Maike y 3 pas3u i AucMeTaboliYHIX po3aniB — y 8,5
pasiB.

2. The thesis is devoted to the establishment of new mechanisms of the development of endothelial dysfunction
(ED) in essential arterial hypertension (EAH) depending on humoral-metabolic, gender and molecular-genetic
factors (polymorphism of genes of endothelial nitric oxide synthase NOS3 (786T>C, rs2070744) and guanine
nucleotide binding protein beta-3 GNB3 (825C>T, rs5443)). For the first time, new methods of prognosis and early
diagnosis of ED for EAH were developed and pathogenetically substantiated; risk groups were stratified. EAH
patients were selected for the study in accordance with national recommendations (Order of the Ministry of
Health of Ukraine No. 384 from 24.05.2012, Ukrainian Association of Cardiology, 2017) and European Societies of
Cardiology and Hypertension (ESC, ESH, 2018) [11, 13, 297]. 100 EAH patients with hypertensive-mediated target-
organs damage (left ventricular hypertrophy (LVH) - EAH stage II), from moderate to very high cardiovascular risk
(CVR), were screened with the inclusion /exclusion criteria compliance. The control group consisted of 48



practically healthy subjects without cardiovascular pathology. Patients were divided into groups according to the
severity of ED, EAH (according to the degree's elevation of blood pressure (BP)), body mass index (BMI),
polymorphic variants of the genes NOS3 (rs2070744) and GNB3 (rs5443), the "intima-media" thickness of the
common carotid artery (IMT CCA: <0.9 mm, 20.9 mm), a Waist-Hip ratio (WHR for F >0.85, M >0.95), waist
circumference (WC for M >102 c¢m, F >88 cm) and depending on gender. To realize the study aim, the following
research methods were applied: general clinical (collection of complaints, anamnesis of life and illness, physical
examination, complete blood count and urine analysis, office measurement of blood pressure (BP), heart rate);
anthropometric (body weight, height, BMI, WC, WHR); biochemical (glucose, creatinine, bilirubin and its fractions,
liver enzymes, urea, uric acid); colorimetric (total cholesterol (TC), triglycerides (TG), high- and low-density
lipoprotein cholesterol (HDL-C, LDL-C) followed by calculation of the atherogenic index (Al); total metabolites of
nitrogen monoxide NO - NO /nitrites /nitrates); Enzyme-linked Immunosorbent Assays (soluble Vascular Cell
Adhesion Molecula-1 - sVCAM-1); instrumental methods (12-lead ECG, echocardiography, Doppler ultrasound
examination to determine the IMT of the CCA and the internal carotid artery (ICA), test for reactive hyperaemia -
Endothelium-Dependent Flow-Mediated Dilation of the Brachial Artery (FMD BA) Ultrasound Assessment; genetic
(qualitative Real-Time Polymerase Chain Reaction (QRT-PCR) to determine the polymorphism of NOS3 (rs2070744),
GNB3 (rs5443) genes and the NOS3 gene transcriptional activity evaluation after the mRNA level by qRT-PCR-
based method with reverse transcription; statistical analysis. Patients underwent a selective ophthalmological and
neurological examination and cardiologist consultation if necessary. Practical significance of the obtained results.
For the first time new methods of ED predicting and diagnosing its severity in EAH patients were developed and
justified, depending on molecular-genetic and humoral-metabolic predispositions, by determining FMD BA and the
total NO metabolites blood level of, which is distinguished by the additional determining of the sVCAM-1 content:
in case of FMD BA and NO metabolites reduction less than the upper quartile of the study group data (FMD BA
<10.0-8.0%; NO2 - /NO3 - <25-21 umol /1), with a normal level of sVCAM -1 (<1050 ng/ml) - mild ED was
established (Ist degree); moderate ED (2nd degree) — when the data decrease occurred within the middle quartile
(FMD BA <7.9-7.0%, NO2 - /NO3 - <20.9-18.0 umol /1) with sVCAM-1 value increase >1050-1390 ng/ml; advanced
ED (3rd degree) - when the data decrease occurred within the lower quartile (FMD BA <7.0%, NO2 - /NO3 - <18.0
pumol /1) and sVCAM-1 elevated above the middle quartile >1390 ng/ml. The mutated C-allele carriers of the NOS3
gene (rs2070744) and the Tallele of the GNB3 gene (rs5443) should be classified as high-risk groups in the
prediction of a severe ED course: the risk of the atherosclerotic plaques appearance on CCA increases 3.5-10 times,
the probability of a normal total NO2 - /NO3 - metabolites blood level decreases almost 12 times, the sSVCAM-1
level increases 4 times. The C-allele of the NOS3 gene presence in genotype additionally increase the low
transcriptional activity of the NOS3 gene risk 69 times (p<0.001), while patients with the T-allele of the GNB3 gene
have an almost 3-fold higher probability of structural changes in the arterial vessels walls and dysmetabolic
disorders - 8.5 times.
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