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

Pedepar:

1. luceprauisa nprucBa4YeHa MOKPAIlEeHHIO AiarHOCTUKY Ta IIPOTHO3YBaHHS €CEHLINHOI apTepiaybHOI rirnepTeHsii
(EAT') 3 ypaxyBaHHSIM OCOOJIMBOCTEM KIIiHIYHOTO epeo6iry, MeTaboiYHO-TOPMOHAJIbHUX PO3J1aliB, MOIiMOPQizMy
reHiB aHrioteHsuny Il penenropa 1-ro tuny (AGTRI1, 1166A>C, rs5186), sgepHoro peuentopa Bitaminy D (VDR, Fokl,
A/G, 1s2228570) Ta iHIIMX CYIyTHIX YMHHUKIB pU3KKY. Briepie po3po6s1eHo Ta NaTOr€HETUYHO OO PYHTOBAHO HOBI
CII0COOU TPOTHO3YBAHHS i AiarHOCTUKHU TsDKYOro nepediry EAT Ta MeTabos1iyHUX IOpyLIeHb. JJOITOBHEHO HAyKOBi
IlaHi PO POJIb OKPEMUX NPEANKTOPIB PO3BUTKY EAIL": 3HIDKEHHS BMicTy Bitaminy D y kpoBi (<30 Hr/mu) nigsuiye
pusuk EAT" maitxe yrpudi (OR=2,90; p=0,048), rinepriyikemisi - maitxe y 15 pasis (OR=14,93; p<0,001), o>xupiHH4,
0CO06JIMBO BUCOKHUX rpafauiit (2-3-i1 cryneHi), - y noHag, 6 pasis (OR=5,03-8,25; p<0,001), 06Ts’KeHa CaIKOBiCTb 3a
CC3 - maitxke yngiui (OR=4,33; p<0,001). 3poctanns piBus IITI kposi (>65,0 1nr/mi) Ta 3HWKEHHS BMICTY

ionizoBanoro Ca2+ (<1,12 MmmoJib /1) He CIIpaBJIsie BaroMoro BILIMBY Ha NosiBy EAI' y o6cTeskeHin nonyssuii (p>0,05).



Hagsuicte 1112 Tuny nigsuinye pusuk EAI' y nonan 3 pas3u (OR=4,23; p=0,009); y KypLiB faHni1 pU3uK 3pOCTa€ y 2,5
pasu (OR=2,89; p=0,052), a npu 36inbmenHi OT - maitxke B 4 pa3u (OR=3,82; p=0,006), cuHeprivyHo SK i
criBeigHomeHHs OT /OC, ane Tinbku y xiHoK (OR=35,0; p<0,001). [Tonimopduuii caiit rena VDR (rs2228570) He
acoliioe ofHOCIpsIMOBaHoO i3 mokasHukamu CAT, JJAT, IMT, OT i OT /OC. Opnak, nucnepciiinuii ananizs ANOVA
nigTBepauB 3B's130K reHa VDR (rs2228570) 3i 3poctanHsam IA (F=3,80; p=0,05). Y roM0O3UrOTHUX HOCIIB MiHOPHOTO A-
asnesig reHa VDR BCTaHOBUIIM IIOTPaHMYHO BUIILi KOHIEHTpallii 3aranbHoro xosecreposy (3XC), aTeporeHHoro
XO0JIeCTepOJIy JIiNonpoTeiniB Hu3bpKoi 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, HDK y
HociiB AA-reHotuny 3a Buiymu piBHAMU CAT i AT Ha 5,0-5,95% (P<0,05), 6inb111010 KOHLIEHTPaLli€lo KpeaTuHiHy
kposi Ha 11,30% (P=0,032) i norpanuyHo BuimyM pisHeM I1TT - Ha 16,04% (p=0,051). Briepiie yTo4HeHO, 110
oucriinigemis, sika nigsuiye iMoBipHicTb EAL, Mae 3ayexHicTb Bifj ajiesibHOro ctaHy reHiB AGTR (rs5186) Ta VDR
(rs2228570): pusuk 3poctae y HociiB C-anens reHa AGTR 3a rinepxonecteposemii (3XC >5,0 mmoinb /1) - y 1,5 pasu
(OR=2,50; p=0,048), 3a nigpumenHsa XC JITTHII ta IA - y 1,58 i 2,12 pa3y (OR=10,80; p=0,019 Ta OR=3,86; p=0,026),
BiAITIOBiIHO; @ TAaKOX Y HOCIiB AA-reHoTuIly, uu A-aness reHa VDR nipu rineprpuriaigeposemii (TT >1,7 Mmosb /1),
36inpuenHi XC JIITHII Ta IA -y 1,26-1,89 pasy (OR=2,70-3,60; p<0,05) i 3amkenni XC JITIBIII - maitke yaBidi
(OR=2,88; p=0,046). 151 BcTaHOBIEeHH4 3B's13Ky reHiB VDR ta AGTRI i3 aHTporioMeTpryHO-TeMOJUHAMIYHUMU i
MeTab0JliYyHO-TOPMOHAJIBHUMU NTapaMeTpamu y xBopux Ha EAI' BukoHanu Kopensauinauil i aucnepciitinit ANOVA
aHasli3y Ta HenapaMmeTpuyHuil Tect Kpackesna-Youica. Bcranosuin 38's130k reHa AGTRI1 (rs5186) i3 piBHem AT
(02=18,86; p=0,016) Ta koHueHtpauiew [1TT kposi (02=9,79; p=0,044). I'en VDR (rs2228570) BiporigHo acouitoe i3 1A
(F=3,80; p=0,05). Iucnepciituuii aHanizs ANOVA ninTBepuB 38's130K BiTamiHy D B KpoBi i3 Macoto Tina i 3pocTom
(F=6,48; p=0,013 i F=4,33; p=0,04), OT, piBaem rmoko3u i XC JITIBII (02=10,66-15,93; p<0,001 i F=6,53; p=0,012). ITTT
aconioe 3i ciiBeigHOomeHHIM OT /OC (02=6,86; p=0,032). PiBens AT 3asne>xxuts Bif, BiKy, Macu Tina i 3pocrty (F=4,32-
7,46; p<0,05), nokasuukis OT i OT /OC (F=7,61; p=0,043 i 02=6,75; p=0,004), piBHs rmoko3u (02=9,41; p=0,003), a
Takox BMicTy Bitaminy D i [T1TT (02=6,08; p=0,043 i 02=19,34; p=0,013), BinnosigHo. Bnepiue po3pobaeHo Ta
[IaTOr€HETUYHO OOI'PYHTOBAHO HOBi CIIOCOOM NPOTHO3YBaHH4 i IiarHOCTUKU TspKYoro nepebiry EAT Ta
MeTaboJiYHO-TOPMOHAJIPHUX PO3JIaZliB IJISIXOM aHasi3y KJIiHiYHO-aHTPOIIOMETPUYHUX [IapaMeTpiB, BUBHAUEHHS
JinigHO-BYTJI€BOAHEBOTO OOMiHY, JOJATKOBO BU3HA4aloTh rosimopdizm reniB AGTRI1 (rs5186) i VDR (rs2228570),
BUMipIOI0Th piBHI BiTaminy D i I1TT y kpoBi. [Ipu npoMy, y xBopux Ha EAI’ 3a 3HMKEHHS CUPOBATKOBOTO PiBHS
BiTaminy D (<30 Hr/mi1) Ta HasiBHOCTI C-aness reHa AGTRI (rs5186) pusuk Tsokdoro nepe6iry EAI' 3pocTtae maitxke
yrpudi (OR=2,90; p=0,048). Y nporHo3yBaHHi 110s1BU TspKYOro nepeb6iry EAL i3 po3BUTKOM Aucinigemii
(rinepxosiecteposiemii, nigsuienHi XC JITTHI ta IA i 3HmkenHi XC JITIBII) 1o rpyn BUCOKOIO PU3UKY CJIif,
BigHOCUTU HOCIiB C-anens reHa AGTR ta 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 (AGTR1, 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 AGTR1 gene and the A-allele of the VDR
gene (OR=2.50-10.80; p<0.05).
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