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2. Prediction and diagnosis of arterial hypertension concidering metabolic and molecular factors of its unfavorable
course

Pedepar:

1. lnceprauist NpUCBA4Y€Ha NOKPAIEHHIO iarHOCTUKHY Ta IPOrHO3YBaHHS €CEHLINHOI apTepiabHOI rinepreHsii
(EAT) 3 ypaxyBaHHSIM 0COOJIMBOCTEH KJIiHIYHOrO niepebiry, MeTabo1iYHO-TOPMOHAJIbHUX PO3J1aiB, oiMopdizmy
reHiB aHriotreHsuny Il penenropa 1-ro tuny (AGTRI1, 1166A>C, rs5186), sgpepHoro peuentopa Bitaminy D (VDR, Fokl,
A/G, rs2228570) Ta iHIIMX CYIyTHIX YMHHUKIB pU3UKY. Briepiie po3po6seHo Ta MaTOT€HETUYHO OOIPYHTOBAHO HOBI
CII0CcOo6M ITPOTHO3YBAHHS i JiarHOCTUKY Tsik4doro nepebdiry EAT Ta MmeTabosiyHUX NopylieHsb. [JoOIIOBHEHO HayKOBi
IaHi PO pOJIb OKPEMUX ITPeIUKTOPiB po3BUTKY EAI": 3HMO>KEHHS BMicTy BiTaminy D y kpoBi (<30 Hr/mi1) nifBuiLye

pusuk EAT maitke yrpudi (OR=2,90; p=0,048), rinepriyikemist - maixe y 15 pasis (OR=14,93; p<0,001), o>xxupiHH4,



0CO6JIMBO BUCOKUX Ipaganin (2-3-1 cryneHi), - y noHag, 6 pazis (OR=5,03-8,25; p<0,001), o6TspKeHa criaiKoBiCTh 32
CC3 - maitxe yaBiui (OR=4,33; p<0,001). 3pocrtanHs piBHs [1TT kpoBi (>65,0 r1r/mi1) Ta 3HUKEHHS BMICTy
ionizoBanoro Ca2+ (<1,12 MmmoJIb/71) HEe CIIpaBJIsie BaroMoro BIIMBY Ha nosiBy EAI' y o6cTeskeHin nonyssii (p>0,05).
Hassuicts L1112 Tuny nigsuiye pusuk EAT' y nonan 3 pasu (OR=4,23; p=0,009); y KypLiB JaHMi1 PU3UK 3POCTAE Y 2,5
pasu (OR=2,89; p=0,052), a npu 36inbmenHi OT - maiixke B 4 pa3u (OR=3,82; p=0,006), cuHeprivyHo SK i
criBBigHomeHHs OT /OC, ane Tinbku y xiHOK (OR=35,0; p<0,001). [Tonimopduuii caiit rena VDR (rs2228570) He
acotiioe ofHoCcHpsAMOBaHoO i3 nokasHukamu CAT, JJAT, IMT, OT i OT /OC. Opnak, nucnepciiinuii ananiz ANOVA
ninTBepauB 3B's130K reHa VDR (rs2228570) 3i 3poctanHsam IA (F=3,80; p=0,05). Y roM0O3UrOTHUX HOCIIB MiHOPHOTO A-
asnesig reHa VDR BCTaHOBWIIM IIOTPAaHMYHO BUIILi KOHIEHTpallii 3araabHoro xosecteposy (3XC), aTeporeHHoro
XO0JIeCTepoJIy JiNnonpoTeiniB H13bpKoi winpHocTi (XC JITTHII) ta IA, Hix y GG-HociiB - Ha 9,29%, 11,11% 1 12,80%
(PAA<0,05) BignosigHo. Y xBopux Ha EAT' HociiB C-anesns rena AGTRI (rs5186) rineprensis nepebirae Tskue, HIX y
HociiB AA-reHotuny 3a Bumymu piBHamu CAT i AT Ha 5,0-5,95% (P<0,05), 6i7b111010 KOHLIEHTPaLi€l0 KpeaTuHiHy
Kposi Ha 11,30% (P=0,032) i norpanuyHo Bumym piBHeM I1TT - Ha 16,04% (p=0,051). Briepiie yTo4HeHO, 110
oucrinigemis, sika nigsuinye iMoBipHicTb EAL, Mae 3ayexHicTb Bif asiesibHOro ctaHy reHiB AGTR (rs5186) Ta VDR
(rs2228570): pusuk 3poctae y HociiB C-anens reHa AGTR 3a rinepxonecteponemii (3XC >5,0 mmoinb /1) - y 1,5 pasu
(OR=2,50; p=0,048), 3a nigumenHsa XC JITTHII Tta IA - y 1,58 i 2,12 pa3y (OR=10,80; p=0,019 Ta OR=3,86; p=0,026),
BiITIOBiIHO; @ TaKOX Y HOCIiB AA-reHoTuIly, uu A-aness reHa VDR nipu rineprpurinigeposemii (TT >1,7 Mmosb /1),
36inbpmenHi XC JIITHII Ta IA -y 1,26-1,89 pasy (OR=2,70-3,60; p<0,05) i 3umwkenni XC JITIBII - maike yBidi
(OR=2,88; p=0,046). [I151 BcTaHOBIEHH4 3B's13Ky reHiB VDR ta AGTRI i3 aHTporioMeTpryHO-TeMOJMHAMIYHUMU i
MeTaboJIiYHO-TOPMOHAJIPHUMU [TapaMeTpaMu y XBopux Ha EAI' BukoHanu kopesnsauiitHuii i nucnepcirinuit ANOVA
aHasi3y Ta HenapameTpuyHuil Tect Kpackesna-Youica. Bcranosuiu 38's130k reHa AGTRI1 (rs5186) i3 piBuem AT
(02=18,86; p=0,016) Ta koHueHTpauieto IITT kposi (02=9,79; p=0,044). 'er VDR (rs2228570) BiporigHo acoriitoe i3 1A
(F=3,80; p=0,05). Iucnepciiinuii aHanizs ANOVA ninTBepauB 3B's130K BiTamiHy D B KpoBi i3 Macoto Tina i 3pocTom
(F=6,48; p=0,013 i F=4,33; p=0,04), OT, pieaem rmoxo3u i XC JITIBII (02=10,66-15,93; p<0,001 i F=6,53; p=0,012). ITTT
acotuitoe 3i cniBBinHomenHsM OT /OC (02=6,86; p=0,032). Piens AT 3anexxuts Bif BiKy, macu Tina i 3pocry (F=4,32-
7,46; p<0,05), nokasuukiB OT i OT /OC (F=7,61; p=0,043 i 02=6,75; p=0,004), piBus rmoko3u (02=9,41; p=0,003), a
Takox BMicty Bitaminy D i [1TT (02=6,08; p=0,043 i 02=19,34; p=0,013), BinnosigHo. Bniepiue po3pobseHo Ta
[IaTOreHeTUYHO OOI'PYHTOBAHO HOBi CIIOCOOM NPOTHO3YBAHHS i AiarHOCTUKY TSKYOro nepebiry EAL' Ta
MeTab0IiYHO-TOPMOHAJIBHUX PO3JIaZiB IJISIXOM aHAai3y KJIiHiYHO-aHTPOIIOMETPUYHMX TapaMeTpPiB, BUBHAUEHHS
JinigHO-BYTI€BOAHEBOTO OOMiHY, JOIATKOBO BU3HA4alOTh rostimopdizm reniB AGTRI1 (rs5186) i VDR (rs2228570),
BUMipIO10TSh piBHi BiTaminy D i I1TT y kpoBi. [Ipu oMy, y xBopux Ha EAI' 3a 3HWKEHHS CUPOBAaTKOBOTO PiBHA
BiTaminy D (<30 Hr/mu1) Ta HasiBHOCTI C-aness reHa AGTRI (rs5186) pusuk Tskuoro nepe6iry EAI' 3pocTtae maiixke
yrpudi (OR=2,90; p=0,048). Y nporHo3yBaHHi 110s1BU TspKYOro nepeb6iry EAL i3 po3BUTKOM aucinigemii
(rinepxosnecteposiemii, nigsuimenHi XC JITTHI ta IA i 3rmxenHi XC JITIBII) 1o rpyn BUCOKOIO PU3UKY CJIif,
BinHOCUTH HOCiiB C-anens rena AGTR Tta A-anens rena VDR (OR=2,50-10,80; p<0,05).

2. The dissertation is devoted to the improvement of diagnostics and prognosis of essential arterial hypertension
(EAH) considering the peculiarities of the clinical course, metabolic and hormonal disorders, angiotensin II type 1
receptor gene polymorphism (AGTR], 1166A>C, rs5186), nuclear vitamin D receptor (VDR, FokI, A /G, rs2228570) and
other associated risk factors. New methods for predicting and diagnosing severe EAH and metabolic disorders
were first developed and pathogenetically substantiated. We have updated scientific data on the role of EAH
predictors: a decrease in vitamin D in the blood (<30 ng/ml) increases the risk of EAH almost three times
(OR=2.90; p=0.048), hyperglycemia - almost by 15 times (OR=14.93; p<0.001), obesity, especially 2nd and 3d degrees
- more than 6 times (OR=5.03-8.25; p<0.001), burdened heredity for CVD - almost twice (OR=4.33; p<0.001). An
increase in PTH (> 65.0 pg/ml) and a decrease in ionized Ca2+ (<1.12 mmol /1) did not significantly affect the
occurrence of EAH in the examined population (p>0.05). The presence of type 2 diabetes increases the risk of EAH
more than 3 times (OR=4.23; p=0.009); this risk increases 2.5 times in smokers (OR=2.89; p=0.052), almost 4 times -
with increasing WC (OR=3.82; p=0.006), as well as the ratio of WC/HC, but only in women (OR=35.0; p<0.001). The
polymorphic site of the VDR gene (rs2228570) does not associate with SBP, DBP, BMI, WC and WS /HC. However,



one-way ANOVA analysis confirmed the association of the VDR gene (rs2228570) with the increase in Al (F=3.80;
p=0.05). Homozygous carriers of the minor A-allele of the VDR gene were found to have extremely high
concentrations of total cholesterol (TC), atherogenic low-density lipoprotein cholesterol (LDL-C) and Al than GG-
arriers - by 9.29%, 11.11% and 12.80% (PAA<0.05), respectively. In C-allele hypertensive carriers of the AGTR1 gene
(rs5186) hypertension is more severe than in carriers of the AA-genotype at high SBP and DBP by 5.0-5.95%
(p<0.05), higher blood creatinine by 11.30% (P=0.032) and higher PTH - by 16.04% (p=0.051). For the first time, it
has been clarified that dyslipidemia, which increases the likelihood of EAH, depends on the allelic state of the
AGTRI1 genes (rs5186) and VDR (rs2228570): the risk increases in C-allele carriers of the AGTR1 gene in
hypercholesterolemia (TC>5.0 mmol /1) - 1.5 times (OR=2.50; p=0.048), with an increase in LDL-C and Al - 1.58 and
2.12 times (OR=10.80; p=0.019 and OR=3.86; p=0.026), respectively; as well as in AA-genotype carriers or A-allele
carriers of the VDR gene in hypertriglycerolemia (TC>1.7 mmol /1), increase in LDL-C and IA - 1.26-1.89 times
(OR=2.70-3,60; p<0.05) and the reduction of HDL-C - almost twice (OR=2.88; p=0.046). To establish the
association of VDR and genes with anthropometric-hemodynamic and metabolic-hormonal parameters in patients
with EAH, correlation and variance ANOVA analyzes and non-parametric Kraskel-Wallis test were performed. The
AGTRI1 gene (rs5186) was linked to blood pressure (02=18.86; p=0.016) and PTH concentration (02=9.79; p=0.044). The
VDR gene (rs2228570) significantly associates with Al (F=3.80; p=0.05). ANOVA analysis confirmed the association
of vitamin D blood concentration with body weight and height (F=6.48; p=0.013 and F=4.33; p=0.04), BP, glucose
and HDL-C (02=10.66-15.93; p<0.001 and F=6.53; p=0.012). PTH is associated with the WC /HC ratio (02= 6.86; p =
0.032). The level of blood pressure depends on age, body weight and height (F = 4.32-7.46; p <0.05), WC and
WC/HC (F=7.61; p=0.043 and 02=6,75; p=0.004), glucose level (02=9.41; p=0.003), as well as vitamin D and PTH blood
concentration (02=6.08; p=0.043 and 02=19.34; p=0.013), respectively. For the first time new methods of prediction
and diagnosis of severe EAH and metabolic-hormonal disorders by analysis of clinical and anthropometric
parameters, determination of lipid-hydrocarbon metabolism, additionally determine the polymorphism of the
AGTRI (rs5186) and VDR (rs2228570) genes, measure the levels of vitamin D and PTH in the blood. At the same time,
in patients with EAH with a decrease in serum vitamin D (<30 ng/ml) and the presence of the C-allele of the AGTR1
gene (rs5186) the risk of severe EAH increases almost threefold (OR=2.90; p=0.048). In predicting the occurrence of
severe EAH with the development of dyslipidemia (hypercholesterolemia, increased LDL and Al cholesterol and
decreased HDL-C), high-risk groups include carriers of the C-allele of the AGTRI1 gene and the A-allele of the VDR
gene (OR=2.50-10.80; p<0.05).
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