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MoaupikoBaHMX Ta HeMOAU(DIKOBAHUX MPEIUKTOPIB

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

Pedepar:

1. Heapakarouu Ha Te, 0 OCHOBHI Me€XaHi3MM PO3BUTKY €CEHLINHOI apTepianbHOi rineprensii (EAT) e nosoi
I'PYHTOBHO BUBYEHI, MyJIbTU(AKTOPHY €TiOJIOTII0 JOBEAEHO, a CIIAAKOBY CXUJIbHICTD MiATBEPA’KEHO, TUTAHHS
MeXaHi3MiB OII0CepAKOBaHUX 3MiH, 1110 6a3yI0TbCSI HAa MOJIEKYJIIPHO-TEHETUYHUX [IPEUCIIO3ULisIX i/ BIIJIMBOM
MoaupikoBaHMX Ta HeMOAU(DIKOBAaHUX YMHHUKIB PU3UKY, BCE 1€ IOTPEOYIOTh NOAAIBIINX NOCTiIKeHb. ToMy
IycepTallis MPUCBsIYeHa NNOKPAILIEeHHIO €(PEKTUBHOCTI IPOTHO3yBaHHS TsDKYOro nepebiry EAT i paHHBOI AiarHOCTHKA
MeTaboJTiYHMX IOPYLIEHb 3 METOI0 BTOPMHHOI ITpo(dilakTUKK Ta KOPeKLii JikyBaHHS. Briepiie BCTaHOB/IEHO, 11O
MmicceHc myTauis rena AGT (704T>C / rs699) y roM0O3UTrOTHOMY CTaHi cepes MelKaHLiB [1iBHiuHOI ByKoBUHU
xBopux Ha EAT 3ycTpiyaeTbes y 56% ocib, 1110 cTaHOBUTD YacTime Ha 12,5%, Hixx TT-reHorun (02=4,50; p=0,034), Ha
BiZIMiHY BiJl TPy KOHTPOJIIO, [le BKa3aHA Pi3HULS HE € CTAaTUCTUYHO 3HaYMMOlo. HasBHiCTh noslimopdHUX BapiaHTiB

reniB AGT (rs699) Ta VDR (rs2228570) He € npeIyUKTOpaMu IOsIBY TinepToHiuHoi xBopobu (I'X) y obcTesxeHii



nonysauii. OgHak, Tsokuuii nepe6ir EAL BiporigHo yacrinie 3ycTpiyaeTscs y HociiB T-aznesns, oco6auso TT-reHorumny
reda AGT (rs699) - na 48,95% i 23,14%, BinnosigHo (p=0,006). 'enoTunu reHa VDR (Fokl / rs2228570) He
aCOLIOIOTH i3 TsKYUM nepedirom EATL 3a piBHsAMU AT. TakoxX OTpUMMaHi yTOYHEHI 1aHi 1oA0 acoLjalii
MoaupikoBaHMX Ta HeMOAU(DIKOBAHUX YMHHUKIB PU3UKY Ta NOJIMOP(}Pi3aMy BUIIEBKA3aHUX I'€HIB Y OOCTEXEHIN
nonyssauii. HasiBHicTb y reHoMi xBoporo Ha EAI' T-anens rena AGT (rs699) (TT- i, oco6sauso, TC renotunm) ta A-
anesig reHa VDR (rs2228570) (AA- i, ocob6auBo, AG- reHotunu) niasuiye pusuk OX maibke B 6 i 11,5 pazis [OR=5,92;
p<0,001] Ta maitxke y 4 i 8 pasi [OR=3,95; p=0,05 i OR=7,71; p=0,001], BignosingHo, 3a BiporifHO HMXY0i IMOBIpHOCTI
y IaHUX 0ocib MaTu HopMasbHy Macy Tina (p<0,001). [Tepebir EAL' y HociiB T-anens (ocob6auBo TC-reHOTUITY) reHa
AGT (rs699) ta A-anens reHa VDR (rs2228570) xapakTepu3yeTbCsl YACTIIIUM OOTSIKEHHSIM CIIaIKOBOCTI 33 CEpLIeBO-
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.
[Noganpmoro po3BUTKY HabyJjia TEOPis 3MiH MeTab0IiYHMX NTOKA3HUKIB 3a EAT 3 ypaxyBaHHSIM NOJIMOP(HUX
BapiaHTIB JOCJiIPKyBaHUX T€HIB: HasiBHICTb y XxBoporo Ha EAT B renotuni T-anens rena AGT (rs699) nigsuirye
pU3UK rineprpuriineposemii maitke yrpudi [OR=2,91; p=0,045], iimoBipHicTb BUcokoro IA - y nonag 3,5 pasu
[OR=3,57; p=0,02] i mizBueHoro cniBBigHOLeHHs 06BoAy Taii 1o 06Boay creroH (OT/OC) y KiHOK - Maibke
yrpudi [OR=2,83; p=0,05]. 3a npucyTHOCTi y reHoturi A-asness reHa VDR (rs2228570) nifBuinyeTbcst pu3nk
3arajipHoi rinepxosecreposieMii Ta 3poctanns IA maitke y 2,5 pazu [OR=2,46; p=0,044 i OR=2,44; p=0,043] 3a
HaMHIDKYMX LIaHCIB HA BUllle O3HaYeHi nopyueHHs y HociiB GG-renoruny (p<0,05). Y HociiB AA-reHoTuny reHa VDR
TaKOX 3pocTae iMoBipHicTb nigpumeHoro XC JIMTHII y noHan 2 pasu [OR=2,37; p=0,04]. Pu3uk rinositramiHo3y
25(0OH) D nigsuiyetbcs y xBopux Ha EAT i3 T-anenem rena AGT (rs699) y renotuni maibke y 7 pasis [OR=6,80;
p=0,038], 3a npoTekTuBHOi posi CC-reHOoTuUITy. A pU3UK rilokablieMii 3pocTae y noHas 6 pasis y xBopux Ha ['X i3
GG-renorunom rena VDR (rs2228570) [OR=6,25; p=0,046], 3a HaliHI>K4YKX MAHCIB y HOCIiB A-anesns. Briepiue
yroyHeHo, mo OX 2-3 crynenis (IMT =35 kr/mM2) acolitoe 3 6i7bII0I0 BiTHOCHOIO KiJIbKIiCTIO MAIiEHTIB, 1[0 MalOTh
HU3bKUH piBeHb BiTaminy [ kposi (<30 Hr/mi) - Ha 38,71-55,56% (p=0,0015). Oxpim Toro, 3a OXK y xBopux Ha EAT
Maibke B 4,5 pa3u 3pocTae pUsUK (paTajbHUX CEPLEBO-CYIMHHUX o7l 3a mKanowo SCORE >5,0 yo [OR=4,47;
p<0,001]. Pusuxk OX nigpuiyetbcs y xBopux Ha EAT npu 3HM>KeHHI KOHLIeHTpauii BiTaminy [ maibke yTpudi
[OR=3,01; p=0,009], a TakoX 32 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 paszis [OR=7,71; p=0,001], BignoBinHo. BcTaHOBJIEHO 3B'SI30K Ir'eHiB
VDR (rs2228570) Ta AGT (rs699) i3 aHTpOIIOMETPUYHUMHU | METAO0IIYHO-TOPMOHAILBHUMU [1apaMeTpaMU: MaTPULLst
KOpeJIsiLiii 3acBigunia 3BOpOTHUI 3B's130K Bitaminy 25(OH) D kposi i3 IMT, OT i OC (y HociiB C-anesns reHa AGT
(rs699) Ta GG-renorumny reHa VDR (rs2228570) r=-0,37- /-0,59/ (p<0,05-0,006)). Y nauienris i3 EAI" ioHi3oBaHui
Ca2+ KpOBi NOTPaHUYHO HEraTMBHO KOPEJIOE i3 piBHEM IJII0K03U Yy ocib i3 GG-renotunom 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-renoruny rena AGT r=0,70 (p=0,001). [1TT y xBopux Ha EAIl' NO3UTUBHO KOPEJIIOE i3 aHTPONIOMETPUYHNMU
nokazHukamu OT /OC, uu OT, OC (y HociiB T-anensa rena AGT r=0,31-0,63 (p<0,05-0,024) i, GG-reHoTumy rexa
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/mz2) 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(OH) 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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