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Tema gucepranii:
1. TlokpamaHH4 4iarHOCTUKY i TPOrHO3yBaHHS TSKKOCTI Iepebiry aprepianbHOi rinepTeHsii 3 ypaxyBaHHSIM

MoardikoBaHUX Ta HEMOANGDIKOBAHUX NTPEIUKTOPIB

2. Improving the diagnosis and prediction of the severity of hypertension depends on modified and unmodified
predictors

Pedepar:

1. He3Bakarouu Ha Te, 110 OCHOBHI M€XaHi3MU PO3BUTKY €CEHLi1HOi apTepianbHoi rineprensii (EAT) e nosoi
I'PYHTOBHO BUBYEHI, MyJIbTU(AKTOPHY €Ti0JIOriI0 JOBEAEHO, a CIIaIKOBY CXUJIbHICTb MiTBEPIKEHO, TUTAHHS
MEXaHi3MiB OIIOCEPAKOBAHMX 3MiH, 10 6a3YIOTbCS HA MOJIEKYJISPHO-TEHETUYHUX NPEAUCIIO3ULIISX Mif, BIVINBOM
Moau(iKOBaHUX Ta HEMOM(PIKOBAHMX YMHHUKIB PU3UKY, BCE 1L1e NOTPEOYIOTh NOJAbIINX NOCTiIKeHb. ToMy
IyicepTallis IpUCBsIYeHa [IOKpalleHHI0 e()eKTUBHOCTI IPOrHO3yBaHHs Tsk4oro nepebiry EAT i paHHbOi fiarHoCcTHKN
MeTaboJliYHMX OPYLIEHD 3 METOI0 BTOPMHHOI IPO(iNIaKTUKK Ta KOPEKLii JlikyBaHHS. Briepie BCTaHOBJIEHO, 11O

MmicceHc myTaisi reHa AGT (704T>C / rs699) y roMO3UTOTHOMY CTaHi cepel MelKaHLiB [1iBHiYHOI BykoBUHU



xBopux Ha EAT 3ycTpidaeTscs y 56% oci6, mo cTaHoBUTh yacTinie Ha 12,5%, Hix TT-renorun (02=4,50; p=0,034), Ha
BiMiHY BiJ TpyIy KOHTPOJIIO, e BKa3aHa Pi3HULS He € CTATUCTUYHO 3HaYMMOl0. HasBHiCTh nosliMopdHUX BapiaHTIiB
reniB AGT (rs699) Ta VDR (rs2228570) He € IpeJUKTOpaMy NOsIBU rinepToHiuHoi xBopobu (I'X) y obcTeskeHii
nonyssauii. OpHak, Tsokuuil nepe6ir EAT BiporigHo yacTilne 3ycTpidaeTscst y HociiB T-aness, ocobauBo TT-reHotumy
reda AGT (rs699) - na 48,95% i 23,14%, BinnosigHo (p=0,006). l'enoTunu reHa VDR (Fokl / rs2228570) ne
aCOLIOIOTH i3 TsKYUM Iepebirom EAIL 3a piBHsAMU AT. TakoxX OTpUMaHi yTOYHEHI 1aHi 1oAo acoujalii
MoaupikoBaHMX Ta HeMOAU(IKOBAHUX YMHHUKIB PU3UKY Ta N0J1iMOP(]Pi3aMy BUIlIEBKa3aHUX I'€HIB Y 0OCTEXEHIN
nonyssauii. HasiBHicTb y reHoMi xBoporo Ha EAI' T-anens rena AGT (rs699) (TT- i, oco6suso, TC reHoTUNN) Ta A-
anesis reHa VDR (rs2228570) (AA- i, ocob6nuBo, AG- reHotunu) niasuinye pusuk OX maioke B 6 i 11,5 pazis [OR=5,92;
p<0,001] Ta maitke y 4 i 8 pasis [OR=3,95; p=0,05 i OR=7,71; p=0,001], BinnosigHoO, 3a BipOrifHO HUK4YOi MIMOBIpHOCTI
y JaHUX 0ocib MaTu HOpMasibHY Macy Tina (p<0,001). [Tepebir EAL' y HociiB T-anens (ocobauBo TC-reHOTUITY) reHa
AGT (rs699) ta A-anens reHa VDR (rs2228570) xapakTepU3yeTbCs YaCTilIMM OOTSDKEHHSIM CIIaIKOBOCTI 32 CEPLLEBO-
CYJIMHHOIO naToJiorieto Ha 28,63% (02=7,0; p=0,008), 35% (02=5,10; p=0,024) i 26,7% (02=5,21; p=0,022) BinnosigHo.
[NTopganpmoro po3BUTKY HabyJsia TEOpis 3MiH MeTaboIiYHMX NTOKa3HUKIB 3a EAT' 3 ypaxyBaHHSIM NOJIMOP(HUX
BapiaHTIB JOCJiIXYBaHUX [€HiB: HAsIBHICTb Y XBOporo Ha EAT' B renotuni T-anens rena AGT (rs699) nigsuinye
pU3UK rineprpuriineposemii maitke yrpudi [OR=2,91; p=0,045], #imoBipHicTb Bucokoro IA - y noHag, 3,5 pasu
[OR=3,57; p=0,02] i nizBu1I€HOrO CHiBBiAHOLEHHS 06BOAY Taii o 06Boay cTeroH (OT/OC) y >xiHOK - Mailxe
yrpudi [OR=2,83; p=0,05]. 3a npucyTHOCTi y reHoTuri A-asness reHa VDR (rs2228570) nmifBuinyeTbcst pu3nk
3arasibHOI rinepxosiecteposemii Ta 3pocranns 1A maitke y 2,5 pasu [OR=2,46; p=0,044 i OR=2,44; p=0,043] 3a
HaMHIDKYMX LIaHCIB Ha BUllle O3HaYeHi nopymeHHs y HociiB GG-renotuny (p<0,05). Y HociiB AA-reHoTuny resa VDR
TaKOX 3pocTae iMoBipHicTh nigpumeHoro XC JIMTHII y noHap, 2 pasu [OR=2,37; p=0,04]. Pu3ux rinositramiHo3y
25(OH) D migsuiyeTbcs y xBopux Ha EATL i3 T-anenem rena AGT (rs699) y renotumni maitxe y 7 pasiB [OR=6,80;
p=0,038], 3a npotekTrBHOi posi CC-reHOoTHUITy. A pU3UK rinoKasbLieMii 3pocTae y noHaz 6 pasis y xBopux Ha ['X i3
GG-renorunom resa VDR (rs2228570) [OR=6,25; p=0,046], 3a HallHI>KYMX IIAHCIB Y HOCIiB A-aness. Brepiue
yTouHeHo, o OXK 2-3 crynenis (IMT 235 kr/M2) acoliitoe 3 6i/IbII0I0 BiIHOCHOIO KiJIbKiCTIO Malli€HTIB, 1110 MalOTh
HU3bKUI1 piBeHb BiTaminy [l kpoBi (<30 Hr/mi1) - Ha 38,71-55,56% (p=0,0015). Okpim Toro, 3a OJK y xBopux Ha EAT
Maitxe B 4,5 pa3u 3pocTae pyu3uK aTajbHUX CEPLEBO-CYIUHHUX NoAiil 3a mkanoo SCORE >5,0 yo [OR=447;
p<0,001]. Pusuxk OXX nigpuiyetbcs y xBopux Ha EAT npu 3HM>KeHHI KOHLIeHTpallii Bitaminy [ maibke yTpudi
[OR=3,01; p=0,009], a TakoX 3a HasIBHOCTi y reHOMi XBoporo Ha EAI' T-aznesns rena AGT (rs699) ta A-anens reHa
VDR (rs2228570) - y 11,5 [OR=5,92; p<0,001] Ta y 8 pasis [OR=7,71; p=0,001], BigmoBinHO. BcTaHOBJIEHO 3B'SI30K IreHiB
VDR (rs2228570) Ta AGT (rs699) i3 aHTpOIIOMETpUYHUMHU | META00IIYHO-TOPMOHAIbBHUMU I1apaMeTpaMU: MaTpULLst
KOpeJIsiiiii 3acBigunia 3BOpOTHU 3B's130K BitaMiny 25(OH) D kposi i3 IMT, OT i OC (y HociiB C-anesns reHa AGT
(rs699) ra GG-renorumny rena VDR (rs2228570) r=-0,37- /-0,59/ (p<0,05-0,006)). Y nauienTis i3 EAT ioHi3oBaHMM
Ca2+ KpOBi NOrpaHUYHO HEraTUBHO KOpPeEJIoe i3 piBHEM IJtoKo3U y ocib i3 GG-reHotunom reHa VDR r=-0,43
(p=0,052) Ta IMT i CAT y xBopux i3 T-anenem rena AGT r=-0,39-/-0,71/ (p<0,02-0,01), nosutusHo i3 [TTT y HOCIiB
CC-renotuny resHa AGT r=0,70 (p=0,001). [1TT" y xBopux Ha EAI’ NO3UTHBHO KOPEJIOE i3 aHTPONIOMETPUYHUMU
nokazHukamu OT /OC, uu OT, OC (y HociiB T-anens rena AGT r=0,31-0,63 (p<0,05-0,024) i, GG-reHoTuIy rexHa
VDR r=0,50-0,56 (p<0,025-0,01).

2. The question of mechanisms of mediated changes based on molecular genetic predispositions modified and
unmodified risk factors still need further research. For the first time, it was found that the missense mutation of
the AGT gene (704T>C / rs699) in the homozygous state among residents of Northern Bukovina with EAH occurs
in 56% of people, which is 12.5% more often than the TT-genotype (02=4,50; p=0.034), in contrast to the control
group, where the specified difference is not statistically significant. The presence of polymorphic variants of the
AGT (rs699) and VDR (rs2228570) genes are not predictors of the appearance of hypertension in the examined
population. However, a more severe course of EAH is probably more common in the T-allele carriers, especially
the TT-genotype of the AGT gene (rs699) - by 48.95% and 23.14%, respectively (p=0.006). Genotypes of the VDR
gene (Fokl /rs2228570) are not associated with a severity of EAH according to blood pressure levels. Refined data
on associations of modified and unmodified risk factors and polymorphism of the above genes in the examined



population were also obtained. The presence of the T-allele of the AGT gene (rs699) (TT- and especially TC-
genotypes) and the A-allele of the VDR gene (rs2228570) (AA- and especially AG-genotypes) in the genome of a
patient with EAH increases the risk of obesity in almost 6 and 11.5 times [OR=5.92; p<0.001] and almost 4 and 8
times [OR=3.95; p=0.05 and OR=7.71; p=0.001], respectively, with a probably lower probability of these individuals
having a normal body weight (p<0.001). The course of EAH in carriers of the T-allele (especially TC-genotype) of
the AGT gene (rs699) and the A-allele of the VDR gene (rs2228570) is characterized by a more frequent burden of
heredity for cardiovascular pathology by 28.63% (02=7.0; p=0.008), 35% (02=5.10; p=0.024) and 26.7% (02=5.21;
p=0.022), respectively. The theory of changes in metabolic parameters during EAH, taking into account
polymorphic variants of the studied genes, gained further development:the presence of the T-allele of the AGT
gene (rs699) in a patient with EAH increases the risk of hypertriglyceridemia by almost three times [OR=2.91;
p=0.045], the probability of high atherogenicity index is more than 3.5 times higher [OR=3.57; p=0.02] and an
increased waist-hip ratio in women - almost tripled [OR=2.83; p=0.05]. The presence in the genotype of the A-
allele of the VDR gene (rs2228570) increases the risk of general hypercholesterolemia and the growth of
atherogenicity index by almost 2.5 times [OR=2.46; p=0.044 and OR=2.44; p=0.043] for the lowest chances of the
above-mentioned disorders in carriers of the GG genotype (p<0.05). The AA-genotype carriers of the VDR gene
also have a more than 2-fold increase in the probability of elevated low density lipoprotein cholesterol [OR=2.37;
p=0.04]. The risk of hypovitaminosis 25(OH) D increases in EAH patients with the T-allele of the AGT gene (rs699)
in the genotype almost 7 times [OR=6.80; p=0.038], due to the protective role of the CC-genotype. And the risk of
hypocalcemia increases more than 6 times in hypertensive patients with the GG-genotype of the VDR gene
(rs2228570) [OR=6.25; p=0.046], with the lowest chances for carriers of the A-allele. For the first time, it was
clarified that 2-3 degrees of obesity (BMI 235 kg /m?2) is associated with a higher relative number of patients with a
low blood vitamin D level (<30 ng/ml) - by 38.71-55.56% (p=0.0015). In addition, the risk of fatal cardiovascular
events on the SCORE scale >5.0 increases by almost 4.5 times in patients with EAH [OR=4.47; p<0.001]. The risk of
stroke increases in patients with EAH with a decrease in the concentration of vitamin D almost three times
[OR=3.01; p=0.009], as well as in the presence of the T-allele of the AGT gene (rs699) and the A-allele of the VDR
gene (rs2228570) in the genome of a patient with EAH - in 11.5 [OR=5.92; p<0.001] and 8 times [OR=7.71; p=0.001],
respectively. The relationship between VDR (rs2228570) and AGT (rs699) genes was established with
anthropometric and metabolic-hormonal parameters: the correlation matrix proved the inverse relationship of
blood vitamin 25(0OH) D with BMI, OT and OS (in C carriers -allele of the AGT gene (rs699) and GG-genotype of the
VDR gene (rs2228570) r=-0.37- /-0.59/ (p<0.05-0.006)). In patients with EAH, ionized Ca2+ is marginally negatively
correlated with glucose level in individuals with the GG-genotype of the VDR gene r=-0.43 (p=0.052) and BMI and
SBP in patients with the T-allele of the AGT gene r=-0.39 - /-0.71/ (p<0.02-0.01), positive with PTH in carriers of
the CC genotype of the AGT gene r=0.70 (p=0.001). PTH in patients with EAH positively correlates with
anthropometric indicators of OT/OS, or OT, OS (in carriers of the T-allele of the AGT gene r=0.31-0.63 (p<0.05-
0.024) and, GG- genotype of the VDR gene r=0.50-0.56 (p<0.025-0.01).
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