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Cem ’sinie M.M. IIporHo3yBaHHS Ta AlarHOCTHKA apTepiaabHOI TinepTeHs3ii 3
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nepebiry — Kpamidikariiiina HaykoBa Iparisi Ha mpaBax PyKOIHCY.

Huceprairist Ha 3700yTTsI HAYKOBOTO CTYIICHS TOKTOpa (piocodii B ramysi
3HaHb 22 «OXopoHa 370pOB's», 3a cremianbHicTio 222 «Meaununay (14.01.38 —
«3arajlbHa TpPaKTHKa — CiMEHHa MEIUIMHA») — DYKOBHHCHKUU JepKaBHHIA
MeauuHui yHiBepcuter MO3 Vkpainu, UepHnisii, 2022.

bykoBuHChkMit nepxkaBHuUN MenuuHud yHiBepcuter MO3  VYikpaiuu,
Yepnisui, 2022.

Jlucepraiiisi MpuUCBAYEHA MOKPAIICHHIO JIarHOCTUKU Ta IMPOTHO3YBaHHS
eceHIiiHo1 aptepianbHoi Trineprensii (EAI) 3 ypaxyBaHHAM 0cOOJMBOCTEH
KJIIHIYHOTO Tepediry, MeTabOoIIYHO-TOPMOHAIBHUX PO3a/iB, NOIIMOP(I3MY IE€HIB
anriorer3uny Il pementopa 1-ro tumy (AGTR1, 1166A>C, rs5186), suepHoro
peueniropa Bitaminy D (VDR, Fokl, A/G, rs2228570) Ta iHIIMX CYNyTHIX YMHHUKIB
pusuky. Brepiie po3pobiieHO Ta MaTOreHEeTUYHO OOIPYHTOBAHO HOBI CIOCOOU
MPOTHO3YBAHHSA 1 A1arHOCTUKH Tspk4oro repediry EAT Ta meTabomiyHuX MOPYIIECHb.

BinOip xBopux Ha EAI' y pochigkeHHS TPOBOIWIM BIAIOBIAHO [0
BiTun3HsHOrO mpotokony (Hakaz Bim 24.05.2012 p. No 384) 1 pexomeHnariii
€Bponeiicbkkux ToBapucTB Kapaionorii Tta rineprensii (ESC, ESH 2018). Eran
ckpuninry npoinuio 100 xBopux Ha EAT I ctaaii, 1-3-ro cTyneHis, BiJ MIOMipHOTO
JI0 Ty>K€ BUCOKOTO cepiieBo-cyiuHHOro pusuky (CCP). I'pymy koHTpoIt0 cKitasiu 60
MpPakTUYHO 370poBUX 0cCi0. Bci obOctexxeni mianucaiu iH(QOpMOBaHY 3rojy Ha
y4acTh y NOCHKeHHI. J[OCTI/PKeHHS HOCHIIO OJTHOMOMEHTHHUH XapakTep, Oyio
MPOCTICKTUBHMM, KOTOPTHHM, Ha KIITAIT «KOHTPOJIb-BHUNIAJ0K», BUKOHAHO 3
notpuMaHHsAM ocHOBHUX BUMOr GLP 1 GCP, a Takox O10MEIUYHOI €TUKH II0JI0
MIPOBEJICHHS HAYKOBUX MEIUYHUX JOCITIJKEHB 32 Y4aCTl JIFOIUHHU.

Cepen 00CTe)XEHHX TEepeBaKall COIIaTbHO aKTUBHI JIFOJU MPaIe3aTHOTO
Biky. CepenHiil Bik ctaHoBUB 57,86+7,81 pokiB y xBopux Ta 46,37+6,77 pokiB y

rpyni kouTpoio (p>0,05). B 06ox rpynax noMiHyBajau >KIHKA HaJ[ YOJIOBIKAMH Y



2,72 pazy: 73,12% npotu 26,88%, BianosiaHo. [Togin XBOpUX HA TpyNU NPOBOAMIIN
3 ypaxyBaHHsM noniMopduux BapiantiB reHiB AGTR1 (rs5186) i VDR (rs2228570),
piBHs aprepianbHoro THCKY (AT), iHmekcy Macu Tina (IMT), BMicTy cymapHUX
MmeTaboumiTiB BiTaminy D, crarti, TOmIO.

JIIst MOCATHEHHS TOCTaBJIGHOI METH B POOOTI BHKOPUCTAHO HACTYIHI
METOJM JOCHIDKCHHS: 3arajJlbHOKITIHIYHUK (orjisana, 30ip aHaMHE3y JKUTTA Ta
XBOpoOM, 3araJlbHU{ aHali3 KpOB1 Ta cedYi, BUMIPIOBAaHHS YacTOTHU CEpPIIEBHX
CKOpoudeHb, cuctojiyHoro Ta miactoiiunoro AT (CAT, IAT)); anTpomomeTpis
(3picTt, maca tina, IMT, 00Bix creron Ta Taiii (OC, OT)); 6ioxiMiunuid (OiLTipyOiH
Ta Koro (pakimii, (epMEeHTH MEUIHKH, TII0KO03a, KPEaTHHIH, CEeYOBa KHUCIOTA,
CCUYOBHMHA); KOJOPUMETPUYHHUM, EH3UMATUYHUN (JTIMIJHUNH CIHEKTp KpOBI);
MOTEHIIOMETPUYHUM METOJ JUIsl aHali3y eJEeKTPOdITIB (10HI30BAaHMM KaJbIlii
CHUPOBATKH); IMyHOXEMUTIOMIHICIICHTHUH (mapatupeoinuuii ropmon (I1TT), 25-OH
BiTamiH D); reHeTnuHuil (SIKICHa TOJIIMEpa3Ha JAHIJIOTOBA PEAKIlis B PEXKUMI
peanpHOrO Yacy (qRT-PCR, IJIP)) mma merekmii momimopdizmy reHiB AGTR1
(rs5186) i VDR (rs2228570); inctpymenTanbHi (odicue BumiptoBanus AT, EKT y
12-tu BinBenenusix, ExoKI, 3a motpebu — coHorpadiss opraHiB dYepeBHOL
MOPOKHUHM); CTATUCTUYHO-aHAJITUYHI. BCl XBOp1 3HAXOAWIUCH M1 JUHAMIYHUM
CIIOCTEPEKEHHSIM CIMEMHOTO JIiKaps, 3a TNOoTpedu 1iX MPOKOHCYIHTOBAHO
Kap/110JI0TOM, HEBPOJIOTOM 1 O()TATIBMOJIOTOM.

Enextponny 6a3y naHux cteoproBamu B mporpami Excel® 2010 (Microsoft).
CTaTuCTUYHMIA aHANI3 TMPOBOJIMIIN 3a JIOTIOMOTO0 MPHUKIAAHUX rporpaM MS® Excel®
2010™ T3 Statistica® 7.0 (StatSoft Inc., CI1IA).

Ompumani Hamu pe3yromamu 3acCBIAUYIOTh, IO PO3BUTOK, TMepedir i
nporpecyBanHs EAI aconitorots 13 nosimMopgizmom reriB AGTR1 (rs5186) 1 VDR
(rs2228570), sixi peani3yloTh ceOe dYepe3 AaKTHBHICTh OKPEMHX JIAHOK PpEHIH-
AHT10TEH3UH-ATLOCTEPOHOBOI CHUCTEMH, OTIOCEPEKOBAHO KaTANi3yIOTh IIWPOKUNA
CHEKTp METabOIIYHUX MPONECIB, CUHTE3 TOPMOHIB Ta ()EpPMEHTIB, BIUIMBAIOTh Ha
aKTUBHICTh HEUPOMEIATOPHUX Ta PEUENTOPHUX CUTHAJIBHHUX MUIAXIB, CYTUHHHX

peakKiiii, a TAKOK BIAIMOBIIAIOTh 33 AKTUBHICTH BIATIOBIIHUX €MIT€HOMHUX CTPYKTYP.
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Bnepwe scmanosunu, mo y oocTexeHil nomysiii MemkaHIiiB [liBHIYHOT
bykxosunu xBopux Ha EAT myraris rera VDR (rs2228570) y roMo3uroTHOMY CTaHi
3yCTplYaeThes 13 4acToTor0 23%, 110 CTaTUCTHYHO 3HAYMMO HE BIPI3HIETHCS Bij
Tpynu TpakTU4HO 370poBuX, a reHa AGTR1 (rs5186) — y 2,78% Bumaakis, 3a
BIJICYTHOCTI TaKOi y TPYMi KOHTPOIIO. AJIENIbHUN PO3MOALT BIAMOBITAE 3aKOHY
nonysmiiiHoi piBHoBarn Hardy-Weinberg i He Biapi3HA€ThCS BiJ TaKOIro IS
eBponeoinnux nomyisanii. [loegHanHs MiHOpHUX anenei aHamizoBaHux reHiB (C-
anenb acTrl /AAVDR, C-aneib actr1i/AGypr ) miaBHInye pu3uk nmossu EAT y momysiii
y noHag 3 pasu (OR=3,36; p=0,015). HatomicTh, nmoeaHaHHs TUKHUX ayeledl y
romMo3urotHomy ctani (AAactri/AAvpr) € ipoTekTUBHUM (OR=0,42; p=0,05). Oxpim
Toro, cepen HocliB myTartiiHoro C-anens rena AGTR1 ta minopHoro A-anens reHa
VDR wgacrime 3yctpigatoTecsi XBopi 3 2-3-10 ctymnensmu enesariii AT Ha 25,32%
(p=0,033) 1 18% (p<0,001), BignoBigHo. Hamu BcTaHoBieHo, 1o C-ajiefb reHa
AGTR1 (rs5186) migBuiitye pusuk rineptoHiyHoi xBopoou (I'X) y monax 2 pasu
(OR=2,31; p=0,011). I'enoturu Ta aneni rema VDR (rs2228570) He BHUSBHINCH
JI0JIaTKOBUMU YMHHUKaMU pu3uKy mosisu EAI" y oOcTexeHiii momyJsiii 3arajiom.

[Tomanpmioro po3Butky HalOyma Teopis mMeTabomiyHUX posnamiB 3a EAL:
3HM)KEHHSI BMICTY CYMapHUX MeTa0oiTiB BiTaminy D kpoBi (<30 HI/mi1) acolitoe 3
TsokuuM niepedirom EAT (2, 3 cryneni migastrs AT) wa 15,16% (p<0,001) ta 3
yacTimoro nossoro oxupinag (IMT >30,0 kr/m?) Ha 24,17% (p=0,011), Ginpmmm
o6Bozom Tamiii (OT) na 19,44% (p=0,006), ocobmuBo y HociiB C-anens rera AGTR1
(rs5186) — y monan 2 pasu (p<0,001), yacTiIiow CHagKOBICTIO 3a CEPICBO-
cynuaHuMHU 3axBoproBaHHsMH (CC3) Ha 29% (p<0,001). 3HMKEHHS 10HI30BAHOTO
Ca%** kposi He BmmBac Ha piBHI AT, un mosABY OXUpiHHS y XBopuX Ha EAT.
Hartomicth, 3poctanus piBHs I[ITIT (>65,0 nr/mia) HEAOCTOBIPHO IMiJIBUIIYE
iiMoBipHICTh Tspk4oro mepebiry I'X Ha 4,76% (p>0,05), a Takox acorire 3
YaCTIIIOK MOSBOI OXMPiHHA BHCOKMX rpagamiii (IMT >35,0 xr/m?) ma 30,56%
(p=0,006). Bnepwe e6cmanosneno, 1O BIIHOCHA KIIbKICTH  OCIO i3
rinepxoJIeCTepOIeMI€I0 Ta MIABUIIIEHUM 1HJEKCcOM ateporeHHocTi (IA) mominye y

HOCIiB AA-reHoTuiry Ta A-anens reda VDR (rs2228570) na 19,12-30,31% (p<0,05).
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JIOTIOBHEHO HAYKOBI1 JJaH1 MPO POJIb OKPEMUX MPETUKTOPIB po3BUTKY EAL:
3HIKEHHS BMICTy BitTaminy D y kpoBi (<30 ur/mu) migsuniye pusuk EAID maibke
yrpuul (OR=2,90; p=0,048), rinepriikemiss — maiixke y 15 pasiB (OR=14,93;
p<0,001), oxupinns, ocoOIMBO BUCOKHX rpanamii (2-3-if cTymeHi), — y moHafg 6
pasiB (OR=5,03-8,25; p<0,001), ob6TsmkeHa cragkoBicTh 32 CC3 — maibke ynBidi
(OR=4,33; p<0,001). 3poctanns piBua IITT kposi (>65,0 nr/mi) Ta 3HMKEHHS
BMicTy ionizoBanoro Ca?* (<1,12 MMOJIB/IT) HE CIIPABJIsiE BATOMOT'O BILUIMBY Ha IIOSBY
EAI" y obctexeniit monyssiii (p>0,05). Hassricte [[/[2 Tumy miaBUINYye pU3HK
EAT y nonan 3 pasu (OR=4,23; p=0,009); y KypI1iB JaHHI pU3UK 3pOcTae y 2,5 pazu
(OR=2,89; p=0,052), a npu 30ubiienni OT — maitke B 4 pazu (OR=3,82; p=0,0006),
cuHeprivHo fK 1 criBBiaHOmeHHs OT/OC, ane Tinbku y xiHok (OR=35,0; p<0,001).

[Tomimopduuii caiit rena VDR (rs2228570) He acouitoe 0AHOCIIPIMOBAHO 13
nokazuukamu CAT, JAT, IMT, OT 1 OT/OC. Opnnak, aucnepciiiHuit aHami3
ANOVA niarBepaus 38's30k reHa VDR (rs2228570) 3i 3poctannsam [A (F=3,80;
p=0,05). ¥ romo3urotHux HOCIiB MIHOpHOro A-anens reHa VDR BcTaHoBuiIH
MOTPAaHUYHO BHII KOHIIEHTpallli 3aransHoro xojecrepony (3XC), areporeHHOTo
XoJiecTepody JinonpoTeiniB Hu3bkoi mibHocTi (XC JITTHIL) ta TA, Hik vy GG-
HoCliB — Ha 9,29%, 11,11% 1 12,80% (Paa<0,05) BinmosigHo. Y xBopux Ha EAT
HociiB C-anens rera AGTR1 (rs5186) rineprensis nepebirae Tspkde, HK y HOCIIB
AA-renotuny 3a Bunumu piBHsMu CAT 1 JJAT na 5,0-5,95% (P<0,05), Ginbiioro
KOHIIEHTpaIleo kpeatuHiny kposi Ha 11,30% (P=0,032) i morpaHu4HO BUIIUM
piBaeM IITI" — Ha 16,04% (p=0,051).

Brnepiue yrouHneHo, 1o guciiniaemis, sika niaBuirye iMoBipHicTs EAL, mae
3aJIeKHICTh Bij anenbHoro ctany reHiB AGTR (rs5186) ta VDR (rs2228570): pusuk
3poctae y HocliB C-anens rena AGTR 3a rinepxonecreposiemii (3XC >5,0 Mmmoib/i)
—vy 1,5 pazu (OR=2,50; p=0,048), 3a migpumenus XC JIITHII ta IA —y 1,58 12,12
pa3y (OR=10,80; p=0,019 Ta OR=3,86; p=0,026), BiAMOBITHO; a TAKOX y HOCIiB AA-
reHoruny, 4n A-anens reda VDR npu rineprpurmineposiemii (TT >1,7 mmosns/n),
30uemenni XC JIIMHIIL ta TA — y 1,26-1,89 pa3zy (OR=2,70-3,60; p<0,05) 1
samkennl XC JITBII] — maiixe ynsiui (OR=2,88; p=0,046).
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Jlns BcranomieHHs 3B's3ky reHiB VDR ta AGTR1 i3 anTtponomerpuyHo-
TEMOJIMHAMIYHAMH 1 METaOOJIIYHO-TOPMOHAIBHIMH TIApaMEeTpaMU y XBOPUX Ha
EAI' Buxonanum kopensuiiauii 1 gucnepciiiauiit  ANOVA  anHamizu  Ta
HenapameTpuunuii Tect Kpackema-Yomtica. BeranoBunm 3B'si3ok reHa AGTR1
(rs5186) i3 piBHeM AT (3?=18,86; p=0,016) ta konuenTpauicto ITTT kposi (1?=9,79;
p=0,044). T'en VDR (rs2228570) BiporigHo acomitoe i3 IA (F=3,80; p=0,05).
Hucnepciitnuit ananiz ANOVA niaTBepauB 3B's30k BiTaMiHy D B KpoBi 13 Macoro
tina 1 3poctom (F=6,48; p=0,013 1 F=4,33; p=0,04), OT, piBaem rmroko3u 1 XC
JIIBI, (¢?=10,66-15,93; p<0,001 i F=6,53; p=0,012). IITI acowitoe 3i
crispignomenasm OT/OC (x%=6,86; p=0,032). Pisens AT 3a1exuth Big Biky, Macu
tina i 3pocty (F=4,32-7,46; p<0,05), nokazuukiB OT 1 OT/OC (F=7,61; p=0,043 i
¥?=6,75; p=0,004), piBus rmokosu (>=9,41; p=0,003), a Takox BMicTy BiTaminy D
i ITTT (1?=6,08; p=0,043 i x?>=19,34; p=0,013), BianosigHo.

Bnepwe po3pobneno Ta NAaTOr€HETUYHO OOIPYHTOBAHO HOBI CIOCOOHU
IPOTHO3YBaHHA 1 [IarHOCTHKM Tsk4yoro mnepediry EAIT Ta wmerabomiyHo-
TOPMOHAJIBHUX  PO3NMAMIB  INUIAXOM  aHAN3y  KIIHIYHO-aHTPOIIOMETPUYHHX
napamMeTpiB, BU3HAYEHHSI JIIM1JHO-BYTJIEBOIHEBOTO OOMIHY, I0JaTKOBO BU3HAYAIOTh
nosimMopdizm reHiB AGTR1 (rs5186) i VDR (rs2228570), BuMipioloTh piBHI
Bitaminy D 1 IITI" y kposi. [Ipu upomy, y xBopux Ha EAI 3a 3HMXKEHHS
cupoBaTKoBOro piBHA BiTaMiny D (<30 Hr/mi) Ta HasBHOCTI C-anens rena AGTR1
(rs5186) pusuk Tspkuoro mepebiry EAIDT 3poctae maibke yrtpuui (OR=2,90;
p=0,048). VYV mnporHo3dyBaHHI mosiBU Tspbkuoro mnepediry EAID 13 po3BUTKOM
muchiniaemii (rinepxonectepoiemii, miasumenHi XC JITTHI] ta [A 1 3uumxenH1 XC
JITIBIIL) no rpym BUCOKOTO pU3HKY ciif BimHocuTH HOCIiB C-anenst rera AGTR Tta
A-anens rera VDR (OR=2,50-10,80; p<0,05).

Kuro4oBi cjioBa: eceHiriiina aprepiaibHa TinepTeH3is, moaiMopdizM reHiB

AGTR1 (rs5186), VDR (rs2228570), Bitamin D, giarHocTHKa, MPOrHO3U, PU3HKH.



ANNOTATION

Semianiv. M.M. Prediction and diagnosis of arterial hypertension
concidering metabolic and molecular factors of its unfavorable course — Qualifying
scientific work with the manuscript copyright.

Thesis for obtaining of Philosophy Doctor scientific degree in the field of
knowledge 22 «Health Carey, in specialty 222 — «Medicine» (14.01.38 — «General
practice-family medicine») — Bukovinian State Medical University of the Ministry
of Health of Ukraine, Chernivtsi, 2022.

Bukovinian State Medical University of the Ministry of Health of Ukraine,
Chernivtsi, 2022.

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 Il type 1 receptor gene
polymorphism (AGTR1, 1166A>C, rs5186), nuclear vitamin D receptor (VDR, Fokl,
AJG, rs2228570) and other associated risk factors. New methods for predicting and
diagnosing severe EAH and metabolic disorders were first developed and
pathogenetically substantiated.

Recruitment of patients with EAH for the study was carried out according to
the national protocol (Order of 24.05.2012 Ne 384) and the European Society of
Cardiology and Hypertension Guidelines for the management of arterial hyprtension
(ESC, ESH 2018). After screening, 100 patients with EAH and hypertensive-
mediated organs damaging (2" stage), moderate, high or very high cardiovascular
risk CVR were involved into the study. The control group consisted of 60 healthy
individuals. All subjects signed an informed consent to participate in the study. The
«case-control» study was conducted according to basic requirements of GLP and
GCP ethical principles for medical research involving human subjects.

The working age population predominated among the respondents. The mean
age of patients was 57.86+7.81 years and the mean age of control group was 46.37
+ 6.77 years (p>0.05). In both groups, women prevailed men 2.72 times: 73.12%
against 26.88%, respectively. The distribution of patients was performed taking into
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account polymorphic variants of AGTR1 (rs5186) and VDR (rs2228570) genes,
blood pressure (BP), body mass index (BMI), total vitamin D metabolites, sex, etc.

The following research methods were used to achieve the research aim:
general clinical examination (collection of past medical history and life history,
complete blood count, urine analysis, measurement of heart rate, systolic and
diastolic blood pressure (SBP and DBP)); anthropometric measurement (height,
body weight, BMI, hip and waist circumference (HC, WC)); biochemical profile
(bilirubin and bilirubin fractions, liver enzymes, glucose, creatinine, uric acid, urea);
colorimetric, enzymatic analysis (lipid profile); potentiometric measurement for
electrolytes (ionized calcium), chemiluminescent enzyme immunoassay
(parathyroid hormone (PTH), 25-OH vitamin D) genetic detection (qualitative real-
time polymerase chain reaction (QRT-PCR, PCR)) of AGTR1 (rs5186) and VDR
(rs2228570) genes polymorphism; instrumental methods (office measurement of
blood pressure, ECG in 12 leads, echocardiography, if necessary - sonography of the
abdominal organs); statistical techniques. All patients were observed by a family
doctor, if necessary, they were counselled by a cardiologist, neurologist and
ophthalmologist.

The database was created in Excel® 2010 (Microsoft). Statistical analysis was
performed using MS® Excel® 2010 ™ and Statistica® 7.0 (StatSoft Inc., USA).

The obtained results demonstrate that the development, course and progression of
EAH are associated with AGTR1 (rs5186) and VDR (rs2228570) gene polymorphism,
occurring due to the activity of the renin-angiotensin-aldosterone system, indirectly
catalyzing metabolism, synthesis of hormones and enzymes, affecting the activity of
neurotransmitter and receptor signaling pathways, vascular reactions, as well as are
responsible for the activity of the epigenomic structures.

For the first time it was found that the mutation of the VDR gene (rs2228570) in
homozygous state occurs with a frequency of 23% in the examined hypertensive patients
of Northern Bukovina, which does not significantly differ from the group of healthy
individuals, and the mutation of AGTR1 gene (rs5186) was found in 2.78% of cases in the
absence of such in the control group. The allele frequency is consistent with the Hardy-
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Weinberg equilibrium and does not differ from the European population. The combination
of minor alleles of both analyzed genes (C-allele acTtri/AAvpr, C-allele actri/AGypr)
increases the risk of EAH in the population by more than 3 times (OR=3.36; p=0.015).
Alternatively, the combination of wild alleles in the homozygous state (AAacTri/AAvVDR)
is protective (OR=0.42; p=0.05). In addition, 2" and 3" degree of blood pressure
elevation are more frequent in hypertensive carriers of the mutant C-allele of the
AGTRL1 gene and the minor A-allele of the VDR gene by 25.32% (p=0.033) and 18%
(p<0.001), respectively. We found that the C-allele of the AGTR1 gene (rs5186)
increases the risk of hypertension by more than 2 times (OR=2.31; p=0.011).
Genotypes and alleles of the VDR gene (rs2228570) appeared not be additional risk
factors for EAH in the observed.

The theory of metabolic disorders in EAH has been further developed: decrease of
total vitamin D metabolites (<30 ng/ml) is associated with severe EAH (2" and 3¢ degree
of BP elevation) by 15.16% (p<0.001) and with a higher incidence of obesity (BMI
>30.0 kg/m?) by 24.17% (p=0.011), greater waist circumference (WC) by 19.44%
(p=0.006), especially in C-allele carriers of the AGTR1 gene (rs5186) — more than 2
times (p<0.001), more frequent heredity for cardiovascular disease (CVD) by 29%
(p<0.001). Decreased ionized Ca?* does not influence on blood pressure or obesity
in patients with EAH. In contrast, an increase in PTH (> 65.0 pg/ml) insignificantly
increases the likelihood of severe EAH by 4.76% (p>0.05), and is also associated
with high degrees of obesity (BMI >35.0 kg/m?) by 30,56% (p=0.006). For the first
time, it was found that individuals with hypercholesterolemia and elevated
atherogenic index (Al) prevailed among AA-genotype and A-allele carriers of the
VDR gene (rs2228570) by 19.12-30.31% (p<0.05).

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 2" and 3¢ 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 Ca?* (<1.12 mmol/l) did not significantly
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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 AGTR1 genes (rs5186) and VDR
(rs2228570): the risk increases in C-allele carriers of the AGTR1 gene in
hypercholesterolemia (TC>5.0 mmol/l) — 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/l), increase in LDL-C and 1A — 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 AGTR1
gene (rs5186) was linked to blood pressure (3?=18.86; p=0.016) and PTH concentration
(x?>=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),
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BP, glucose and HDL-C (%?=10.66-15.93; p<0.001 and F=6.53; p=0.012). PTH is
associated with the WC/HC ratio (2= 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 %?=6,75; p=0.004), glucose level (¥?=9.41; p=0.003), as well
as vitamin D and PTH blood concentration (%?=6.08; p=0.043 and ¥2=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 AGTRL (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).

Key words: essential arterial hypertension, AGTR1 (rs5186), VDR (rs2228570)

gene polymorphism, vitamin D, diagnostics, prognosis, risks.
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BCTYII

OOrpyHTryBanHs BHOOpPY TemMH JocjilkeHHsi. Ha choroaHimmHiil aeHb
cepueBo-cyauHHi 3axBoptoBaHHs (CC3), y T.4. apTepiasbHa rinmeptensis (Al),
imemiyaa xBopoba cepis (IXC), iHCYIBT, cepiieBa HEAOCTATHICTh, 3aXBOPIOBAHHS
nepudepuuHuX apTepii € MPOBIIHOW MPUUMHOIO TJI00ATBHOI CMEPTHOCTI Ta
TOJIOBHHMH (DakTOopamMu 3HWKCEHHS sSKOCTi kutTsa [198, 244, 318]. 3a ganumwm
ciToBoro anamsy «Global Burden of Disease Study 2019», Bukonanoro mis 204
kpaid 3 1990 no 2019 poku 1moA0 3aXBOPIOBAHOCTI, MOMIMPEHOCT1, CMEPTHOCTI Ta
pusuky mig 3n0pos's Big CC3, BcTaHOBIEHO, 10 3araibHa nowmupeHicte CC3
noasoinack 3 271 maa y 1990 p 1o 523 muta y 2019 poi, cMepTHICTB 3pocia 3 12,1
MJTH 710 18,6 MIIH, a pOKU MPOKUBAHHS 3 00OMEKEHUMH MOKJIIUBOCTSIMHU MOABOIITUCH
13 17,7 mumH 10 34,4 MutH 3a el nepion [244].

3a BHeckoM y cMepTHicTh Bijl CC3 (4,3 mun/mroaeit/pik) Al mocigae nepiie
MicIie B IHIyCTpialibHO PO3BUHYTHX Kpainax [8, 7, 29, 319]. Ilommupenicte Al y
CBIT1 301IbIIMIIACK 10 18,6 MutH BumnanakiB y 2019 pori, a cMepTHicTh — 710 1,16 MIIH,
13 HAMBUIIIMMU TOKa3HUKaMU y Ounbiocti kpaid Adpuku, Cepeqaroro Cxomy Ta
[lentpanbHoi A3ii [158]. 3a mporaozamu ekcrepriB, KUIbKicTh XBopux Ha Al y cBiTi
3poctatuMe ¥ Hajami, gocsarHyBmm y 2025 pomi 6mm3pko 1,5 mupa oci6.
He3Baxkaroun Ha mporpec y J1arHOCTULI Ta JiKyBaHHI, 3a ocTaHHi 30 poKiB
IHBaMiAHICT, yHachmigmok Al 30imbmmnack wmaixke Ha 40% y NOpIBHSHHI 3
nokazHukoM 1990 poky [99]. JloBeneHo, 1110 pU3UK NOSIBU YCKJIATHEHb, Y1 CMEPTI Y
xBopux Ha eceHuiiiny Al (EAI") 3pocTtae BIANOBIZHO A0 KIIBKOCTI CYHMYTHIX
YUHHUKIB PU3WKYy. 3a AaHuMu HallioHanpbHOTO HAyKOBOTO IEHTPY «lHCTHUTYT
kapaiosorii iMm. M.J[. Crpaxxecka» HAMH Vkpainu B nonyssuii ykpaiHiiiB, TUIbKA
y 1% mnauieHTiB 13 NiABUIICHUM apTepialibHUM TUCKOM (AT) He BUSIBICHO KOAHUX
nonatkoBux (aktopiB ceprieBo-cynuHHoro pusuky (CCP), Tomi sik y KOXKHOTO
BocbMOro — EAI” KOMOIHY€ThCS 3 OJTHUM, y KOKHOTO YETBEpTOro — 3 2-Ma, ay 61%
narieHTiB — 13 3-ma 1 Oinbmie unaHKamMu CCP [8, 7]. Maibke y 50% oci6 i3

nigsuieHuM AT miarHoctyrots oxupinas (OX), y monax 2/3 marfieHTiB —
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riNepxoyecTeposIeMil0, y KOXKHOTO YETBEPTOrO0 — HHU3bKY KOHIEHTPALIIO
aHTHATEPOTEHHOTO XOJIECTEPOITy JIMOMpoTeiHiB Bucokoi uinbpHocTi (XC JITIBLIL),
MaiKe y KOXHOTO M'SITOT0 — TINEPTPHUTIIILIEPOJIEMIIO; Mailke KOXKEH 4eTBEpTUH
(23%) mamient i3 EAI" kyputh, a koxen npyruii (50%) — He Mae JHOCTATHHOI
¢i13nuHOi akTHUBHOCTI, 83% — BXKMBAIOTH AJKOTOJIb MMOHAA HOPMY. 3 ypaxyBaHHSIM
CTaTl HaWOUIbII HECTPUITIMBUMU € KOoMOiHaIii HacTynmHux 4uHHUKIB CCP: mis
yosnoBikiB — EAI" Ta TioTioHOKypiHHS, a Takok EAIL 1 OX, mns xinok — EAT 1
mucmimigemis Ta EAD 1 OX Ttakox. OxpiM 3a3HaYeHUX BHIIE, € HU3KA 1HIIUX
JOCIIJKEHUX 1 MaJoJIOCHIIKeHUX TmpeaukTopiB y crparudikamii CCP, 30kpema
MeTa0O0TIYHO-IMYHOJIOTIYHUX Ta MOJICKYJIApHO-TeHeTHYHUX [319].

Cepen MeTabOJIIYHUX YHHHHUKIB HEJIOCTATHRO BUBYEHUM € BiTamiH D Ta fioro
BILJIMB HA NATOT€HETUYHI 1 KJIiHIYH1 ocobnuBocTi nepediry EAI'. AktuBHa hopma —
1,25 nurigpoxcuitamid D (1,25 (OH), D3) 3B’sA3yeThCs 3 siACpHUM pPELIEITOPOM
Bitaminy D (VDR) mist orpuManns OionoriyHoro edekry. 3a JaHUMH YHCEIIbHUX
JOCITIIKeHb HU3bKUi piBeHb BiTamiHy D € pakTopom pusuky Al [51, 60, 169, 324].
binbie Toro, ocoou 3 Hu3skuM piBaeM 25 (OH) D (six 6iomapkep cTany BiTaminy D
B OpraHi3Mi) MaloTh OLJIBII BUCOKUN PU3UK PO3BUTKY He TUIbKU Al', ane 1 ceprieBoi
HenoctatHocTl (CH), enesaiii AT, Hixk moau 3 HopMasibHUM BMicToM 25 (OH) D
[78, 202]. Biramin D Bigirpae BaXJJIMBY poJib y peryisiii GyHKIT eHIOTEito,
3aMajieHHs Ta aKTUBHOCTI PEHIH-aHT10TeH3UH-anbaocTepoHoBoi cucremu (PAAC)
[292]. AxTuBHICTE penienrTopa 10 Bitaminy D koayerscs Bignosigaum reaom VDR,
Wang L. et al. BcranoBuin, mo Bsml ta FokI monimopdizmu rena VDR noB’si3ani
3 rinepToHiero y mermkaniiB [liBHiuHOT AMepuku [305]. [HII TOCTI THUKY BUSBUIIA
noxioHi acomiamii rera VDR (Bsml, FokIl) i3 Bucokum AT, recramiiinoro
rineprensiero 1 npeexiamiiciero [149, 219, 50, 89, 279]. JlocmikeHHS Ha MUIIAX i3
HokayToM TreHa VDR mnpoaemoHcTpyBanu aktuBailito okpemux JaHok PAAC i3
IHTI0IIIE€I0 CUHTE3Y KaJbIIUTPIONy, IO MPU3BEINIO 10 3POCTAHHS €KCIpECii peHiHy,
piBHs anrioren3uHy Il mmazmu, rineprpodii miBoro mmyHouky (IJILD), 1
CIPUYMHUIIO 301IbIIEHHS CIIOKUBaHHs BoH, mosisy Al" [179]. VDR ekcnpecyeTbes

B KiJIbKOX THMITaX TKaHWH KiCTKOBOI, )KHPOBOI, iMyHHOT cucteM [97, 218], a Takox B
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KOMITOHEHTaX CEPIEBO-CYIMHHOT CUCTEMHU — EHJI0TENi aOPTH Ta TTIAJIEHBKUX M's3aX
cynuH [218], B Oera-kiIiTMHAX MiJIUTYHKOBOI 3aJ03M, TOHKOMY Ta TOBCTOMY
KHUIICYHUKY, KaHAJBIEBUX KIITHHAX HUPOK, €IiTeNlaJbHUX KJIITHHAX OpOHXIB Ta
IKipH, 3aJ7103aX BHYTPIIIHBOI CEKPEIIil Ta AeIKUX PernpoayKTUBHUX TKaHuHAaX [309].
He3Baxkatoun Ha 4McenbHI AOCTIIKEHHS, OCTATOYHI BUCHOBKU MPO JOCTEMEHHUMN
3B's30k VDR Ta AI' Bce mie pobutu paHo, 1o 6€3yMOBHO MOTPEOY€e MOAabIINX
YTOYHEHb Ta HAYKOBHX OOTPYHTYBaHb LIOJ0 AOUIIBHOCTI MPU3HAYCHHS AAHOTO
BiTaMiHy J0J1aTKOBO Yy npodiitaktuiil EAT.

BaxmuBum mapkepom aktuaiiii PAAC e anriotensus Il peuentop 1-ro
tunty (AGTR1), moTyxHHUII Ba30KOHCTPUKTOP, AKTHUBHICTh SIKOTO KOIY€THCS
BIIMOBIIHUM T'€HOM. Y UHCEIBHUX JIOCIIHPKEHHSAX BCTAHOBJICHA acolyariis
1166A>C noximopdismy reHa AGTRL (rs5186), ocobauBo CC-reHoruny, i3 Al,
CIa3MOM CYJIUH, 3aTPUMKOIO HaTpito B opranizmi, ['JIIII, OuibiIo0 TOBIIMHOIO
MDKIIUTYHOYKOBOI MEPETUHKH Ta 3a/IHHOI CTIHKH JiiBoro nutyHouka (JIIII), Menioro
24-TOIMHHOIO EKCKPEIII€I0 aTbI0CTePOHY 3 ceueto [56, 151, 282]. Onnak, acoriarii
noiMop@i3My JAHOTO TE€Ha 13 IHIIMMHM YMHHUKamMu pu3uky EAI': mokaznukamu
JIMIJHOTO Ta  BYIVIEBOJHEBOrO  METa0OMI3My, OKpeMUMH  O10XIMIYHUMU
napameTpaMHu, a TAKOXK BMICTOM BiTaMmiHy D, mapaTropMoHy, 10HI30BaHOT'O KaJIbLIIIO
BCE I1I€ JOCIIIPKEHO HEAOCTAaTHBO 1 MOTpeOy€e YTOUHEHb 3 METOI0 MaTOT€HETUYHOI
KOpEKIIii MpopiTaKTUIHUX Ta JIIKYBaJIbHUX 3aXO0/I1B.

HeobOxinHo 3ayBakutH, 110 METa0OIUHI Ta TeHeTH4H1 npenuktopu EAT,
K1 KOJyIOTh akTUBHICTE PAAC, mMMPOKO BUBUAIOTHCS YIIPOJIOBXK OCTAaHHIX JCKa]l
SK Ha YKpaiHi, Tak 1y cBiTi 3aranom [3, 104, 183, 185, 280, 283], onnak Baroma ix
YacTHHA BCE 1€ 3AIMINAIOTHCS MATOJOCIIKEHUMU. TOMy BHUSBJICHHS HOBHX
npeauktopiB EAI Ta ii yckiiaHeHb, a TaKOX BCTAHOBJICHHS JJOJIaTKOBUX YMHHUKIB
PHU3HKY CTBOPUTH TIEPEIYMOBH JJISI BUAUICHHS IPYI BUCOKOTO PU3UKY, TIPOBEICHHS
npoUTAKTUYHHUX 3aX0JIB 1 POPMYBaHHS IUTHOBUX TPYM IS TPO]IIAKTHIHOTO 1
nepcoH1(pikOBaHOTO JIIKyBaHHS.

Bce Buie 3a3HadyeHe CBIIUWTH, IO TeMa JTUCEPTAIIHOTO TOCIHIIKEHHS €

COI_[iaJ'H)HO 3HAYUMOIO Ta aKTYyaJIbHOXO.
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3’530k po00OTH 3 HAYKOBHMM MNpPOrpaMamMu, IUIAHAMH, TeMaMMH.
Jucepraiiisi BUKOHaHa Yy ByKOBUHCBKOMY J€pKaBHOMY MEIMYHOMY YHIBEPCHUTETI
BIIMOBIHO JI0 TJIaHY KOMILIEKCHOT HayKoBo-mociijaHoi podotu (HJIP) xadenpu
CIMEIHOI ~MeIWUUHU: «YJOCKOHAJICHHA JIarHOCTUKH, TPOTHO3YBaHHS Ta
npo(diTaKTUKA OKPEMHUX 3aXBOPIOBAHb IITYHKOBO-KHUIIIKOBOT'O TPAKTYy Y XBOPUX Ha
apTepiajbHy TINEPTEH31I0 3 YypaxyBaHHSAM NPEAUKTOPIB iX HECHPHUSITIMBOTO
nepebiry» (Homep naepxkaBHoi peectpartii 0118U001194, TtepMmiH BUKOHAHHS
01.2018-12.2022 pp). ABTOp € BUKOHABIIEM OKpeMuX ¢pparmMeHTiB 3a3HadeHoi HJIP.

Meta pgociaigieHHsI: TOKPAIIUTH JIarHOCTUKY Ta IPOTHO3YBaHHS
€CEHLIMHOT apTepialIbHOI TIEePTEH31i 3 YpaXyBaHHIM KIIIHIYHUX, METa0OJIIYHUX Ta
MOJIEKYJIIPHO-TEHETUYHUX YNHHUKIB 11 HECTIPUSATINBOTO Mepeoiry.

JlJist JOCATHEHHSI MeTH JTOCJI’KeHHS MOCTABJICHI HACTYIIHI 3aBIaAHHA:

1. Hocmigutu moaimopdizm reniB AGTR1 (1166A>C) ta VDR (Fokl, A/G) y
xBopux Ha EAT" 3 ypaxyBanusam piBHiB AT, Macu Tijia Ta cTaTi;

2. OWHATH OKpeMi KIIHIYHO-T1a00paTOpHI TOKAa3HWUKHU, BMICT Yy KpOBI
BiTamiHy D, ioHi3oBaHoro kanbifito Ta mapatropmony (IITT) y xBopux EAT
3aj1e)kHO Bif momiMopdizmy reHiB AGTR1 (rs5186) i VDR (rs2228570);

3. BuBuutn crtan mimigHOro mpodio 3 ypaxyBaHHSM MOJICKYJISIPHO-
TeHETUYHUX MapKepiB;

4. 3’scyBaT 4acTOTy AUCMETA0ONIYHUX Ta JUCTOPMOHAIBHHUX PO3JAAIB y
xBopux Ha EAT 3 ypaxyBanusMm noniMopduux BapianTtiB reHiB AGTR1 (rs5186) 1
VDR (rs2228570);

5. CtpatudikyBatu mnpegukropu Tspkdoro mnepediry EAIT 3 mertoro
MIPOTHO3YBAHHS, BUIITUTH TPYIH PU3HKY;

6. BctanoBUTH MeTabOIIYHO-TOPMOHAJIBHI, KJIIHIYHI, TE€MOJMHAMIYHI Ta
IeHETUYH1 YUHHUKU PU3UKY TIIEPTOHIYHOI XBOPOOU; OI[IHUTH 3B'I30K MOKA3HHUKIB.

OO6’ekT I0CJiIZKEeHHS: eCeHIlIfHA apTepiajibHa TIMepTeH31sI, MeTa0oi3M,
J1arHOCTUKA, PU3UKH.
Ilpeamer pociimkeHHsi: MexaHisMu po3BuUTKy EAID 3anexHO Bif

MeTa0O0IIYHO-TOPMOHAIBHUX YHWHHHKIB, KIIHIYHUX 1 TeéMOJWHAMIYHUX PO3JIaIiB,
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reHetnyHux npeaucno3uiliii (AGTR1 (rs5186) i VDR (rs2228570)); nporHocTu4Hi
MapKepH, T1arHOCTHKA, TPYITH PU3UKY.

MeToau J0CTiKeHHSsI: 3araIbHOKIIHIYHUKN (01U, 301p aHAMHE3Y KUTTS
ta xBopobu, BumiptoBanHs CAT, JIAT, UCC, 3aranpHuii aHami3 KpoBi Ta cedi);
arTporiomerpist (maca Ttima, 3pict, IMT, o0Binm Tami ta creron (OT, OC));
OloxiMiyHUH (TJII0K03a, KpeaTuHiH, 0111pyOiH Ta fioro ¢pakiiii, hepMEeHTH IEUIHKH,
CeuoBa KHUCJIOTa, CEYOBHMHA); IMYHOXEMUIIOMIHICHIEHTHUN (MapaTupeoinHuit
ropmoH, 25-OH-D (Biramin D)); NOTEHIIOMETpUYHHMIA METOA IS aHaJi3y
CNEeKTPOITIB  (10HI30BaHMI  KaJbIliii  CHUPOBAaTKH);,  KOJOPUMETPUYHUMH,
CH3UMATUYHUNM (TIMIHUNA CHEKTpP KpOBl1); TEHETHUYHHUH (SIKICHA TMOJiiMepa3Ha
JIAHITIOTOBA peakilis B pexumi peasnbHoro vacy (QRT-PCR, IJIP)) nns merexiii
nosiMopdizmy reniB AGTR1 (rs5186) i VDR (rs2228570); iHcTpyMeHTaJIbHI
(oicue BumiproBanHs AT, enextpokapaiorpadis (EKI) y 12-Tu BinBeneHHSX,
exokapmaiorpadist (ExoKI'), 3a motpedu coHorpadist opraniB uepeBHO1 MOPOKHUHN);
CTATUCTUYHO-aHATITUYHI.

HaykoBa HOBH3HA oTpUMAaHHWX pe3yJjbTaTiB. Brepmie B pesyibraTi
JIOCITIJIPKEHHSI BCTAHOBJICH! HOB1 KJITHIYHO-TIATOT€HETHYHI OCOOJIMBOCTI PO3BUTKY 1
nepediry EAID' 3anexxHo Big mertaboiiyHoro naucOanaHcy, piBHS BiTaMiHy D,
napatropMony, mojimopdizmy reniB AGTR1 (rs5186) i VDR (rs2228570),
JI1HOro NpouTI0, CTATI Ta CYIYTHIX YAHHHUKIB PU3HKY.

Bnepmie BusiBiieHO, 1m0 y 0oOCTex)eHid momyssiii MemkaHiiB [liBHI9HOT
Bbykosunu xBopux Ha EAT" myrartist rena VDR (rs2228570) y roM0o3UroTHOMY CTaHi
3yCTpIYa€eThes 13 9acToTor0 23%, 110 CTATUCTUYHO 3HAYMMO HE BiAPI3HAETHCS BiJl
Ipynu NpakTUYHO 310poBuX, a rema AGTR1 (rs5186) — y 2,78% sunankis, 3a
BIJICYTHOCTI TaKOi y TpyIi KOHTPOJIIO. AJIENbHUN PO3MOALNT BIJANOBIJIA€ 3aKOHY
nonyJsiiHoi piBHoBarm Hardy-Weinberg i He Bimpi3HSE€TBbCS BiJ Takoro Jyis
€BPOIICOITHUX TOIYJISIIIH.

[ToenHanHs MiHOpHUX ajieiel aHanizoBaHuX reHiB (C-anenb actri /AAvpR, C-
anenb actri/AGypr) migBuinye pusuk nosieu EAI' y momymsmii y monan 3 pasu

(OR=3,36; p=0,015). HaromicTh, moeAHAHHS JUKHUX ajelici Y TOMO3UTOTHOMY CTaHi
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(AAacTrR1I/AAVDR) Mae ipotekTuBHMN eekT (OR=0,42; p=0,05). Okpim TOTO, CEpes
HociiB MytamiitHoro C-amenst rena AGTR1 Tta minopnoro A-amens rena VDR
yacTillle 3ycTpivaroThest XBopl 3 2-M 1 3-m cryneHsmu enesauii AT nHa 25,32%
(p=0,033) 1 18% (p<0,001), BigmoBigHO.

Hlooanvuy esonroyito 'y namoeenesi pozeumky EAI' nabyna Teopis
MeTa0OIYHUX PO3JIJIiB: 3HM)KCHHS BMICTY CYMapHHMX MeTa0oiTiB BiTaMiHy D
kpoBi (<30 ur/mi) acortitoe 3 TsokauM nepedirom EAL (2, 3 cryneni migasarts AT)
Ha 15,16% (p<0,001) Ta 3 yactimoro nossoro oxupiaasa (IMT >30,0 kr/m?) Ha
24,17% (p=0,011), 6inbrmm o6Bo0M Tamii (OT) Ha 19,44% (p=0,006), ocob1BO
y HociiB C-anens rena AGTR1 (rs5186) — y monan 2 pasu (p<0,001), gacTimroro
cnaakosicTio 3a CC3 Ha 29% (p<0,001). 3umxenns ionizoanoro Ca®* kposi He
BITMBaE HA piBHI AT, un nosiBy oxupinHs y xBopux Ha EAI'. HaromicTe, 3pocTanHs
piBHA MapaTropMoHy (>65,0 nr/Mi1) HeTOCTOBIPHO MIABUILY€E HMOBIPHICTD TSKYOTO
nepebiry I'X Ha 4,76% (p>0,05), a Tak0oXk acoOIlilO€ 3 YACTIIIOK MOSBOIO OXKUPIHHS
Bucokux rpagauii (IMT >35,0 kr/m?) a 30,56% (p=0,006). Brepuie écmanosneno,
10 BITHOCHA KUIBKICTH OCI0 13 TiIMepXoJIeCTEPOJIEMIE€I0 Ta IiABUIICHUM 1HJICKCOM
ateporeHHocti (IA) nominye y HociiB AA-renotuny Ta A-anens reHa VDR
(rs2228570) na 19,12-30,31% (p<0,05).

Jlonosneno naykogi dani po posib OKPEMHUX NPEeIUKTOPiB po3BUTKY EAIL:
3HM)KEHHSI BMICTy BiTaminy D y kpoBi (<30 Hr/mi) nigsuinye pusuk EAD maitxe
yrpuul (OR=2,90; p=0,048), rimepriikemiss — maibke y 15 paszie (OR=14,93;
p<0,001), oxupinHs, 0COOTMBO BUCOKHX rpaaariil (2-3-if crymneHi), — y noHaa 6
pasie (OR=5,03-8,25; p<0,001), ob6TsmkeHa cragkoBicTh 32 CC3 — maibke ynaBidi
(OR=4,33; p<0,001). 3pocranus piBas IITI" kpoBi (>65,0 nr/mi) Ta 3HMKECHHS
BMicTy ioHizoBanoro Ca?* (<1,12 MMoJIb/IT) HE CIIPaBJIS€ BATOMOTO BILTMBY Ha IOSBY
EAT" y ob6ctexeniit momynamii (p>0,05). Hasuicte [/I2 Tuny miBHILYyE PU3HK
EAT y nonan 3 pasu (OR=4,23; p=0,009); y KypI1iB JaHU# pU3UK 3pOcTacy 2,5 pasu
(OR=2,89; p=0,052), a npu 36inbmenni OT — maiixe B 4 pasu (OR=3,82; p=0,006),

cuHeprivHo sk i criBBigHOomeHHs OT/OC, ane Tinbku y xiHok (OR=35,0; p<0,001).
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Bnepwe scmanosneno, mo nomimopduauit cat rena VDR (rs2228570) ne
acoritoe ogaocupsmoBano 13 nmokazaukamu CAT, JIAT, IMT, OT i OT/OC. Onnak,
mucnepciinuii anam3z ANOVA migrBepauB 3B's130k reHa VDR (rs2228570) 3i
spoctanasM [A (F=3,80; p=0,05). Y ToM0O3UroTHUX HOCIiB MIHOPHOTO A-aJIeJisi TeHa
VDR BcTanoBuim norpanndHo Buil koHmneHTpaiii 3XC, areporernoro XC JITTHII]
ta IA, Hix y GG-HociiB — Ha 9,29%, 11,11% 1 12,80% (Paa<0,05) BignoBigHo. Y
xBopux Ha EAI" HociiB C-amens rena AGTR1 (rs5186) rimeprensis mnepebirae
TsDKUYE, HDK y HOCIiB A4-TrenoTtuny 3a Bummmu piBHIMu CAT 1 JIAT na 5,0-5,95%
(P<0,05), Oinbimor KOHIIEHTpalli€lo KpeatuHiny kposi Ha 11,30% (P=0,032) i
norpannyHo BuiuM piBHeMm IITT —na 16,04% (p=0,051).

C-anens rena AGTR1 (rs5186) mimBumye pusuk ['X y monax 2 pasu
(OR=2,31; p=0,011). 'erotunu ta aneni rena VDR (rs2228570) e € nogaTkoBUMHU
YUHHUKAMU pu3HuKy nosiBu EAID y oOcTexeH1i nomysuii 3arajJom.

Bnepuwe ymouneno, mo aucimniieMis, sika miaBuiiye iMoBipHicTe EAT, mae
3aJIeKHICTB Bij anenbHoro ctany reHiB AGTR (rs5186) ta VDR (rs2228570): pusuk
3pocTtae y HocliB C-anenst rena AGTR 3a rinepxosnecteposiemii (3XC >5,0 MMoIb/1)
—vy 1,5 pa3u (OR=2,50; p=0,048), 3a miapumenus XC JITTHII] ta IA —y 1,58 12,12
pa3y (OR=10,80; p=0,019 Ta OR=3,86; p=0,026), BiANIOBiAHO; a TAKOX y HOCIiB AA-
renotuny, un A-anens reda VDR mpu rineprpurmineposiemii (TT >1,7 mmoss/n),
30impmenHi XC JIITHII Ta TA — y 1,26-1,89 pa3y (OR=2,70-3,60; p<0,05) i
samkenHl XC JINBII — maiixe ynsiui (OR=2,88; p=0,046).

Bnepwe euxonano xopensuiiauii, aucnepciianii ANOVA ananizm 1
HenmapameTpuunuil Tect Kpackena-Yorsutica ais BctaHOBIeHHS 3B's3ky TeHiB VDR
ta AGTRI 13  aHTpPONOMETPUYHO-TEMOJMHAMIYHUMHU 1  METa0OJIYHO-
ropMOHaJIbHUMU NIapameTpamu y xBopux Ha EAT". BctanoBunu 3B's130k rena AGTR1
(rs5186) i3 piaem AT (1?=18,86; p=0,016) ta kornentpauicro [ITI kposi (y?=9,79;
p=0,044). T'eu VDR (rs2228570) Biporizno acomiroe i3 IA (F=3,80; p=0,05).
Hucnepciitnuit ananiz ANOVA miaTBepaus 3B's30k BiTaminy D B kpoBi 13 Macoro
tiza 1 3poctom (F=6,48; p=0,013 i F=4,33; p=0,04), OT, piBHem riroko3u i XC
JINIBI, (¢?=10,66-15,93; p<0,001 i F=6,53; p=0,012). IITT acowuiroe 3i
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cripBignomennsm OT/OC (x*=6,86; p=0,032). Pibenn AT 3anexuth Big BiKy, Macu
tina i 3pocry (F=4,32-7,46; p<0,05), nokazuukiB OT i OT/OC (F=7,61; p=0,043 i
v?=6,75; p=0,004), piBHs rmoko3u (1°=9,41; p=0,003), a Takox BMicTy BiTaMmiHy D
i IITT (¢%=6,08; p=0,043 i ¥?>=19,34; p=0,013), BignosizgHo.

IIpakTHyHe 3HAYEHHS] OTPMMAaHUX pe3yJbTaTiB. Briepiie po3pobieHo Ta
NaTOTEHETUYHO OOIPYHTOBAHO HOBI CHOCOOM TMPOTHO3YBAHHS 1 JIarHOCTHKHU
Tsox4doro nepebiry EAI” Ta MeTabom14HO-TOPMOHATIBHUX PO3JIAIIB IUITXOM aHATI3Y
KJIIHIYHO-aHTPOIIOMETPHUYHUX TMapaMeTpiB, BU3HAYEHHS JIiIIIIHO-BYTJICBOTHEBOIO
oOMiHy, m0oAaTKOBO BHW3HadaroTh mnomimopdizm teniB AGTR1 (rs5186) i VDR
(rs2228570), Bumiproroth piBHi Bitaminy D i IITT" y kxpoBi. [Ipu npomy, y XBopHux
Ha EAI 3a 3HM>KEeHHSI CHpOBAaTKOBOTO piBHA BiTamiHy D (<30 Hr/mur) Ta HasBHOCTI
C-anens rena AGTR1 (rs5186) pusuk Tsoxdoro mepediry EADT 3pocrae maitke
yrpuui (OR=2,90; p=0,048).

VY nporuo3yBaHHi OsIBU Tsk4OT0 niepediry EAT 13 po3BUTKOM AMCITIIIEMIT
(rinepxonecreposemii, miasumeHri XC JITTHII ta IA i 3amxenni XC JITIBIL) no
Ipyn BHCOKOTO PHU3UKY cliJi BigHOocuTHu HociiB C-anens rena AGTR1 Tta A-anens
rera VDR (OR=2,50-10,80; p<0,05). I'imepriikemiss € caMOCTIHHHMM YHHHHUKOM
pusuky EAT 1 miaBumiye ii IMOBIPHICTh HE3QJIEKHO BiJl MOJIMOPPHUX BapiaHTIB
rera AGTR1 (rs5186) Ta rena VDR (rs2228570) y nonaz 3-5 pasis (OR=5,20-5,97;
p=<0,033).

3a JaHUMM eMiJIeMIOJIOTIYHOrO aHajli3y BCTAaHOBHWJIHM, IO 3HIDKCHHS
BiTamiHy D cupoBarku (<30 HI/mMiI) € HPEAUKTOPOM IMOSBU OKPEMHX O3HAK
MeTaboJIIYHOTO CHUHIpOMY: 301mbIneHHs Macu Tina, OT, uactimoi mosisu OX
(F=6,48-15,93; p<0,013), 3pocranHs piBHs Imoko3u Kposi (y2=10,66; p=0,001),
samkenns XC JIIBIL (F=6,53; p=0,012), enesauii AT (%*=6,08; p=0,043).
3poctanns piBHsa [T kpoBi (>65,0 nr/mmn) € npegukropoM 30inbiieHHS AT
(x?>=19,34; p=0,013), a Takox crissigaomenns OT/OC (x%=6,86; p=0,032).

Bnepiie BcTaHoBieHo, mo Meraboniuynui pusuk mnossu EAIT 3poctae y

BiacHukiB C-anens rera AGTR1 (rs5186) mpu 3umkenHi Bitaminy D kposi (<30
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ur/min) y 1,5 pasy (OR=9,75; p=0,004), 360insmenni OT — y 2 pasu (OR=17,33;
p<0,001) 3a oxumpinnsa (IMT >30,0 kr/m?) — y 4 pasu (OR=7,50; p<0,001).
Mertabomniuna npeaukitist EAD 301bIIyeThCS HE3aI€KHO Bl aI€IbBHOTO CTaHy I'eHa
VDR (rs2228570) mpu 30umemenni OT (OR=6,0-16,70; p<0,012) i oxwupiHHi
(OR=3,81-9,41; p<0,028), omHak cwibHime y HociiB A-anens y 1,43-2,78 pasy
(p<0,019). Haromicte, HasiBHICTh y XBOpuX AA-renoruny reHa AGTR1 (rs5186) €
npoTekTuBHUM cTocoBHO EAI, He3Bakaroum Ha 3poctanus [ITI (>65,0 nr/mmi) 1
3HMKeHHS ioHizoBaHoro Ca?* xpomi (<I,12mmons/n) (OR=0,25; p=0,006 Ta
OR=0,24; p=0,038) BiamoBigHO.

Jlo rpynm BHCOKOIO pHU3HMKY TSKYOro KiiHiyHOro mnepediry EAIT criap
BIJIHOCUTH XBOpHUX 31 rinmoBiTamiHo3oM D (<30 ur/mi), npu siKomMy 3pocTae
iimoBipHicTh AT BHCOKHX rpamamiii (2-3 crymeni) y monan 2 pasu (OR=14,17;
p<0,001), pu3uk aputmiii — y monax 1,5 pasu (OR=2,36; p=0,049), 3arampHoi
cmabkocTi Ta miaBUIIeHOT BTOMIIOBaHOCTI — y 1,7 pasy (OR=2,40; p=0,049),
nopyImieHHs cHy — Mmaibke yasivi (OR=3,43; p=0,005), romoBHoro 60110 — y 2,35
pasy (OR=3,63; p=0,007), nosBu HagmipHoi Macu Tua 1 OX — y nonan 2 1 4 pasu
BianoBigHo (OR=11,50; p=0,038 1 OR=7,69; p=0,049), 30inbIIy€e€ThCS PHU3UK
datanpaux yekaaaaenb SCORE (>5,0 yo) —y 1,5 pasu (OR=2,34; p=0,046).

3a3HayeHe BHWINE JI03BOJISIE TMPOTHO3YBATU TMOSABY TSDKUOTO KITHIYHOTO
nepediry rinepreHs3ii, MOAAIbIIMX YpPaXeHb OpraHiB-MIIIEHEH, NOrIHOIeHHS
MEeTa0OIIYHUX PO3JIJIiB, BAPOOUTH CTPATETII0 PAaHHBOI J1arHOCTUKH Ta TIOTIEPETUTH
PO3BUTOK YCKJIQJHEHb, IUIAXOM KOPEKI[l JIIKYBaHHS Ta 3aBYACHOI MEPBUHHOI 1
BTOPUHHOI MPOQITaKTUKH.

Ocobucruii BHecok 3100yBaya. OcoOuCTU BHECOK aBTOpa B OTPUMaHHI
HAyKOBUX PE3YJIbTATIB € OCHOBHUM: CaMOCTIHO MPOBEAEHO NaTEHTHO-
iH(opMaIiiHUK TOIIyK, OOpaHO HAyKOBUW HANpPsIMOK Ta HEOOXIJHI METOAM
JOCITIJKEHHSI, BUKOHAHO BI0OIp XBOpWX, MPOBEACHO 3a0ip KIIHIYHOTO Ta
Ja00paTOPHOTO MaTepiaty AJis JOCIIKEeHb, BIACHOPYY CTBOPEHO €JIEKTPOHHY 0a3y
JAaHUX, BUKOHAHO CTATHUCTHUYHY OOpOOKYy, NPOaHaNi30BaHO Ta Yy3araJibHEHO

OTpUMaHi JaHl, HAMMCAaHO PO3AUIM JUCEpTaIlii, 3pO0JIEHO OKpeMi BHUCHOBKH Ta
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MpaKTUYHI pekoMeHallii. [neiiny koHIernmio poOoTH, MOCTAHOBKY METH 1 OKPEMHUX
3aBIaHb JOCHIKEHHS, K 1 POpPMYITIOBaHHSI OKPEMHUX BHCHOBKIB, aBTOP po3podmiia
1 BTUIAJIA Pa30M 13 HAYKOBUM KE€PIBHUKOM.

ABTOp 0CcOOMCTO Ta 31 CIMIBaBTOpAaMH MiATOTyBaja HAyKOBI myOmikarii. Y
CHUIBHUX JAPYKOBaHHUX poOOTax 3700yBauy HAJICKUTh OCHOBHUIN TBOPUHI BHECOK 1
dbakTuuHuil Martepian. J(McepTaHT He BUKOPHCTOBYBaja 171€i Ta PO3POOKH, IO
HaJeXXaTh CIiBaBTOpaM. BiiacHi pe3ynbTaTu ONPUITIOAHEHO Ha HAYKOBUX (hopymax
pI3HUX PIBHIB.

Anpobania pe3yabtatiB gucepranii. OCHOBHI HayKOBI TOJIOKEHHS Ta
BUCHOBKHM JIMCEPTAIlil ONPHIIOAHEHI Ha HAYKOBUX (OpyMax pi3HUX PIBHIB:

— wmidicnapoonomy: Joint Meeting ESH-ISH 2021 ON-AIR (virtually; April 11-
14, 2021); 31 European Meeting on Hypertension and Cardiovascular
Protection «Focus on hypertension and heart failure phenotypes» (Athens,
Greece; June 17-20, 2022);

— 3aeanvrooepxcasnomy (nayionanvrnomy). HIIK 3 MiKHaApOIHOIO ydaCTIO:
«[IpeBeHTHBHA MeAMIIMHA: peaii Ta mepcrnekTuBa» (Yepnisi; 18-19 sxoBTHs
2018); Bceykpainchkiii HaykoBo-mpakTuuHid koH(pepenuii (HIIK) 3
MDKHApOJIHOKO YyyacTio: «CydacHi MHUTaHHA MOJIEKYJISPHO-010X1IMIYHHX
JOCIIKEHb ~ Ta  J1abOpaTOpHOTO  CKPHHIHTY Yy  KJIIHIYHIA  Ta
CKCIIEpUMEHTaIbHIN MeaummHi» (3amopixoks; 11-28 keitas, 2019); HIIK 3
MDKHapoIHOIO y4acTio: «IlepBruHHA Meau4Ha JOMOMOTa B paKypci CBITOBHX
npaktuk «(KuiB; 6-7 wyepsus, 2019); HIIK 3 MiKHapOIHOK ydYacTio:
«AKTyallbHI Mpo0JIeMH KOMOPOIAHOCTI Yy KJIIHILI BHYTPIIIHBOI MEIULIMHI,
npucBsueHiit 100-piuuto Bix JlHsa HapomxeHHs npodecopa Camcon OneHu
Lnapionisuu (YepHisi; 15-16 kBitas, 2021); HITK 3 Mi>kHapOAHOIO yYaCTIO:
«PecniparopHa 1ikoJia B IeAiaTpii, OTOJIAPUHTOJIOTIT Ta CIMEHHIA METULIMHDY
(Yepwninmi; 15-16 xxosths 2021);

—  Mioicpecionanvnomy i micyegomy: 100-103 niocymxoeux HIIK npoghe-
COPCLKO-8UKTANANIBKOTO CKJIATy ByKOBHHCBHKOTO JEpPKABHOTO MEIUYHOTO

yHiBepcutety (Uepnisii; irotuii, 2019-2022).
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Ilybnikayii. 3a matepiagaMu gucepTalii omyOJikoBaHO 18 HayKOBUX Mpallb,
cepen skux 6 crtaTell y paxoBUX BUIAHHAX: 3 — Y 3aKOPJOHHUX KypHAJIaX JepXKaB,
K1 BXOJATh 0 Opranizaliii eKOHOMIYHOTO CHIBPOOITHUIITBA, /91 €BpONEHCHKOTO
Coro3y 3 pieaem Q1-Q4, inaekcoBanux y 6a3ax manux Scopus i/au Web of Science
Core Collection; 1 crarrs — y 3aKOpJOHHOMY BHUJAHHI BKJIIOYCHI JIO
naykomerpuunoi 06asu Web of Science Core Collection, 2 — oagHooCiOHO, Y
BITYM3HSAHUX KypHanax, pekomenaoBannx MOH VYkpainu; 9 Te3 momosineit — y
Martepiajiax HayKoBUX KOH(EepeHIii (y T.4. 5 — 32 KOpJIOHOM).

OO6csir i crpykrypa aucepramii. Jlucepraris oOcsrom 248 cTopiHOK
MAIIMHOMHUCY, OCHOBHUHN TEKCT — 182 CTOpIHKM; CKIIaJa€ThCs 3 aHOTAIlli, BCTYY,
OTJISy JIITEpaTypH, MaTepiaay 1 METOJIB JOCTIIKEHb, ABOX PO3JUIIB BIACHUX
JOCITIJKEHb, aHaJli3y Ta Yy3araJbHCHHS OTPUMaHUX pPE3yJIbTaTiB, BHCHOBKIB,
MPaKTUYHUX PEKOMEHJIallli, CIIMCKY BUKOPUCTAHUX JpKepen Ta noaatkiB. Crucok
BUKOPUCTAHUX JiKepel Hanmiuye 339 HailMeHyBaHb, 3 akux 322 marunHuiero, 17 —

kupuuiero. Pobota imoctpoBana 33 pucynkamu, 48 Tabmmismu ta 10 mogaTkamuy.
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PO3/ILI 1
CYYACHI VSBJEHHSI PO YUHHUKU PU3UKY
TA MEXAHI3MHU PO3BUTKY APTEPIAJILHOI T'ITEPTEH3II
(OTJISI JIITEPATYPH)

1.1 TIpuYHMHHO-HACJIAKOBI acneKTH PO3BUTKY Ta IPOrpecyBaHHA
eCeHUiiiHOI apTepiaJibHOI  rimepreH3ii: HOBITHI YTOYHEHHSI BiIOMHX
MeXaHi3MiB.

AptepianibHa rineptensia (Al') — 1e cepiio3He 3aXBOPIOBaHHS , SIKE€ 3HAYHO
MIBUIIYE PU3HK CEPIEBUX, MO3KOBHX, HUPKOBHX Ta IHIIUX 3aXBOPIOBaHb. 3a
OILIIHKaMHU eKCHepTiB, 1,28 MuTbapa nopociux goaei y Biti 30-79 pokiB y BCbOMY
CBITI MalOTh TIMEPTOHII0, OUIBIIICTD (/1B TPETUHH) KUBYTh Y KpaiHaX 3 HU3bKUM 1
CepeHIM piBHEM J10X01y. 3a oliHKaMu, 46% AOpOCINX 3 TINEPTOHIEI0 HE 3HAIOTH,
10 Y HUX € II€ 3aXBOpIOBaHHs. MeHIle MojoBUHH Jopociiux (42%) 3 TrinepToHIE0
JI1arHOCTYIOThCS Ta JIKyOThbes. [Ipubnusno 1 3 5 nopocnux (21%) 3 rinepToHi€l0
KOHTPOJIOIOTH ii. A" € OCHOBHOIO MPUYUHOIO MEPEAYaCHOI CMEPTI Y BChbOMY CBITI.
Opni€ero 3 TIOOAIBHUX IJIEH 100 HEIH(MEKIIWHUX 3aXBOPIOBAHb € 3HUIKEHHS
nomupeHocTi rineptoHii Ha 33% y nepioz 3 2010 mo 2030 poku [323].

3rifHo 13 Cy4YacHHMMH TIOTJISiIaMH, OCHOBHa pOJib y (OpMyBaHHI Ta
nporpecyBandi CC3, 30kpeMa ¥ eceHliaibHOI aptepianibHOi Tieprensii (EAT),
HaJICKUTh HEHPOTOPMOHAIBHUM Ta MOJICKYJISIPHO-METa0OIYHUM TIOPYIICHHSIM. 3
OIHOTO OOKy Ha dalr Tepe3iB HEMpOTOPMOHAIBHOTO OajaHCy 3HAXOIAThCS
HeliporopMoHu — koMrnoHeHTH PAAC Ta cuMmnaTo-aipeHaioBOi CUCTEM, €HAOTEIIIH
1 Ba30MPECHH, 10 BUKJIMKAIOTh BA30KOHCTPUKIIIIO (CTIa3M CYAHH), PEMOJICITIOBAaHHS
ta aHtuaiypes. [IpoTumiroTe iM TOPMOHHM 3 Ba30JUJIATYIOUUM 1 JIypPETHUYHUAM
epexkramu — okcun azory (NO), HarpiilypeTWyHl NMENTUIU, KaJlKpeiH-KiHIHOBA
cucTeMa 1 TPOCTAIMKIIH, 10 OJOKYIOTh MIPOIECH peMojeaoBanus [221].

Pi3HOCTIpAMOBaHMI BIUIMB Ba30KOHCTPUKTOPIB Ta Ba30AWIATATOPIB MIATPUMYE
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TOHYC CYJMHHOI CTIHKH, SIKMH, Y CBOIO Uepry, BU3HAYA€E 3araJibHUM nepudepiitHuit
orTip, a OTXKe, 1 TOKa3HUKH IICHTPATLHOT TeMOIUHAMIKH.

AT BuU3HaYaeThbcsl SIK JOOYTOK CEpLEBOrO0 BHUKUAY Ta MepUdEepUIHOro
CYIMHHOTO OTIOPY, Ha SIKi BIUTMBAIOTh MHOKWHHI T€HETHUYHI (DAKTOpU Ta YNHHUKU
noBkiuia. CyKyIHICTh CKJIATHUKIB 3a0e3Meuye ajeKBaTHY CUTCTEMHY Mepdysiio,
HE3Ba)KaI04M Ha JIOKAJIbHI BIIMIHHOCTI B MMOTPEO1 TOTO UM 1HIIIOTO 00’ €My KpOBI.

Sk BimoMoO, ceprieBUld BUKHU — II€ TIOX1HA BETMYUHA yaapHOTO 00’emy (YO)
1 UCC. HaiiBakxnuBIIIMM YHHHUKOM, IO Bu3HaYae YO € TUCK HAalOBHCHHS, SKHI
PEryNIOEThCA 3a JIOMOMOTOI0 TOMEOCTa3y HaTpilo Ta HOro BIUIMBY Ha 00’eM
nupkyaordoi kposi (OLIK). UCC 1 ckopoTiuBa 374aTHICTh MiOKapaa (Ipyruid
YUHHUK, 10 BIuBae Ha YO perymoeThecs o- 1 B-aApeHepriyHUMH CHUCTEMaMU
(OKpiM iX BIUTMBY Ha TOHYC CYJIMH).

[lepudepuynmii CyTUHHUN OIIp PETYIIOETHCSA MEPEBAKHO HA PIBHI apTeplo
3a JOTIOMOTOI0 HEPBOBHMX Ta T'yMOpPaJibHUX YMHHHUKIB. TOHYC CyIHH BioOpaxkae
OaslaHC MIXK JI€I0 Ba30OKOHCTPUKTOPIB (30Kpema, aHrioTeH3uny lI, karexoyiaMmiHiB,
CHIOTENIHY, TpPOMOOKCaHy, JIGUKOTpIEHY) Ta BazoauiaratopiB (KIHIHH,
npocrarnanauan, NO). Tlepudepuunuii CynMHHHI OMIp TAKOX 3aJIEKUTH BIJ
MIPOLIECIB ayTOPETYJIsALIi, KOJIU MOCUIIEHUH KPOBOTIK 1HIYKY€E BA3OKOHCTPUKIIIIO JIJIS
3axXUCTy TKaHuH Bij rinepnepdysii. Kpim toro, AT perymtoeTses 3a paxyHok pH
TKaHWH MpU TINOKCii, dHACTIAOK YOT0o 3a0e3MeuyrOThCS MICLEBI METa0OJIIuHI
notpebu [221]

3a maHWMHM peKOMeHAAIllil €BpOINEWCHKOr0 TOBApPHUCTBA TIMEPTEH3Ii Ta
€poneiicbkoro ToBapuctsa kapaionorii (2021) A" — miasumienas CAT go 140 mwm.
pT. cT. 1 Bume abo JAAT mo 90 mMm. prT. cT. 1 BUIIE, SKIIO TaKe ITIJIBHIICHHS €
cTabUIbHUM, TOOTO MIATBEPAXKYETHCS MPU MOBTOPHUX BUMIptoBaHHAX AT (He MeHII
HDK 2-3 pa3u y pi3Hi AH1 npoTarom 4 TiwxHiB) [95, 318]. ITpubmmszno 95% Bumnankis
ATl € mepBUHHOIO, 171I0MATHYHOIO, a00 eceHIlianbHOO [ 76, 221, 278]. Hezpaxkaroun
Ha YCBIJIOMJIEHHS 0aratbox (PakTopiB PHU3UKY, TaKUX SIK OXKUPIHHSA, HaJIMIpHE
CTIO’KUBAHHS COJII, TEHETUYHA CXWJIBHICTh, CHHAPOM OOCTPYKTHBHOTO alHOE CHY,

1HCYJTIHOPE3UCTEHTHICTh, TIMEPAKTUBHICTh CUMITATUYHOT HEPBOBOI CUCTEMH TOIIIO,
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NPUYUHHO-HACTIIKOBI 3B’SI3KM PO3BUTKY Ta mporpecyBanHs EAI' o KiHus He
BIIOMI, 1 HaJajl 3ajJHIIAIOTbCA HE3 SICOBAaHMMHU MeEXaHi3MHU (OpPMYBaHHS paHHIX
nopyuieHb perysii AT, 1o npu3BoaaTh 10 po3BUTKY Al

Ilamodghizionoziuni mexaunizmu ma YUHHUKU PUBUKY, WO Oepymb yuacms )
po3zsumky ma npoepecysanni EAI':

Moowcnuea ponv eapianmis eemis, eeH-2eHHUX 83AEMOOILl Ma enieeHemuKu npu
ecenyianvbHiu cinepmensii

3HauHl 3ycwiUiss OyiM TPHUCBAYEH! TMOIIYKYy TeHeTHUYHuX mnpuunH ['X.
['eHeTHYHI YUHHUKU BIAITPalOTh BAXKIIUBY POJIb Y CXUIBLHOCTI J10 miaBUIeHOTO AT,
110 MIJTBEPUKYETHCA CIMEMHOIO KJIACTEpH3all€l0 TINEepPTeH31i Ta pe3yibTaTaMu
JIOCITIJIKEHHSI MOHO3UTOTHUX Ta JU3UTOTHUX OJIM3HIOKIB. Y HE3HAYHIA KUJIBKOCTI
BUMAJKIB CIIOCTEPITa€ThCA 3B A30K HEAYTH 31 creuu@iyHuM mojiMopdizMom
aHT10TEH3MHOTeHY Ta BaplaHTaMH aHrioTeH3uHy ll; moxiMopdi3MH KOMIOHEHTIB
PAAC Takox MOXYTb 3yMOBJIIOBAaTH pacoBi BiiMiHHOCTI peryisiii AT [223]. Xoua
0arato JOCHIKEHb MPOJEMOHCTPYBAJIM acouianilo noiaiMopdizmy reHiB 3 AT,
TCHEeTUYHI 3MiHH, sKi crpusioTe EAIL, 3anumiaroTbes He A0 KiHIS BUBYCHUMU.
[Tommopdizmu Ta MyTarlii B 1HIIUX T€HAX, TAaKUX SK YPOMOIYJIH, O-aJAyLHH,
nepeacepaIHuil HaTpIypeTUUHUN (akTop, peuenTop IHCYIiHy, B2-aapeHepriunui
penenTop, MenTu, MOB'I3aHU 3 TEHOM KaJbIMTOHIHY, aHrioTeH31Ha3a C, peHiH-
3B'sI3yI0UMid O1TOK, TOIepenHuK eHporeniny-1, G-6imok B3-cy0onuHUIT TakoX
acomitoBany 13 ['X, ogHaK B JESIKUX JOCHIDKEHHAX TMPOJAEMOHCTPYBAIH CIaOK1
acomiarii 3 AT, a okpemi 13 OUIbII paHHIX OCHTIPKEHb B3arajii He Oyiu
M1ATBEPAKEHI.

[IIupokomaciirabui Genome-wide association studies — GWAS i3 2,5
MUIbHOHIB T€HOTUIIOBAHUX OJIHOHYKJICOTUIHUX TojimMopdizmiB (SNP) y > 69 000
0Cci0 €BpOMEHCHKOTO MOXOHKEHHS 3 29 NOCHIKEHb MPOJEMOHCTPYBAIH, IO
outbmiicte SNP, moB’sizanmx 3 perymsamiero AT Tta pusukom CC3, BKItOUamu
HatpidypetuuHi nentuau [144]. Potter LR et al. inentudikyBanu SNP B renax, siki
KOZYIOTh MPEKYPCOpHU TepeicepaAHmil HaTpiiiypeTnunuii nentun (Atrial natriuretic

peptide, ANP) ta narpiiiypernunuii nentun B-tuny (B-type natriuretic peptide,
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BNP), mo cekperyroThcs 13 mepencepap 1 NUTyHOUKIB cepus [234] (cTuMynoMm €
HaJMIpHE PO3TATHEHHS KapAIOMIONHUTIB), @ TAKOXX y IBOMY JOCHIKEHHI OYyu
imeHTu(ikoBaHl 1 JBa 1HIIUX JIOKYCH, IO MICTATh T€HH, SKI OEpyTh y4acTb y
CUTHAJBHUX MUIAXaX HaTpiilypermunoro nentuay ta NO; oOuaBa Il HUIIXH
pErynoTh LUKIIYHUN TyaHO3MHMOHO(doOcGaT, SKUil CIpuse Ba3oauIaTallli.
Hocmimkennss 2016 poky BusBuiao 66 AT-acomifioBaHUX JIOKYCIB, SKI OyJu
30araueHi IUCPEryISITOPHUMH €IEMEHTaMH B €HJOTETII0 CY/IUH, 10 Y3TOJKY€ETHCS
13 pomuto perymsaiii AT yepe3 Moaylnsiio cyauHHOTO ToHycy. Lls iHdopmartis
CIIOHyKaJla J10 pO3pOOKH OIIHKH TE€HETHYHOIO PU3UKY ISl MPOTHO3YBAaHHS
MOIIKOJI)KEHHS OpraHiB-MiIICHEH.

JlocmikeHHs neselii reHiB Ha MOJIesX TPpU3yHiB oliHoBamu cepieBi ANP i
BNP sk mapakpuHHI peryyisaTopu pereseparii cyauH. Jlenemis reHiB, o KOAyITh
ANP 1 BNP, nocumntoe ¢16po3 cepiist 1 MOCUIIIOE HECTIPUATINBE PEMOJICTIOBAHHS
niBoro nuryHouka (JIII) [157], a nediuur ANP npusBoauts Ao miauiieHHs AT,
TsKKOro (pidopo3zy ta nucdynkmii JIII.

Kpim TOro, KIiHIYHI JOCHIDKEHHS BHUSBWIM 3B’SI30K MIDK II€BHUMU
nojgiMopdizmMamMu TeHa COrin  (cepuHOBa MpOTea3a, sKa 3HAYHOI MipOkO
eKkcrpecyeTbesi B cepii 1 nepetBoptoe nomnepeauuku ANP 1 BNP npo-ANP 1 pro-
BNP B ix aktuBH1 HOpMH) 1 pUBUKOM MPEEKIAMIICIT Ta TIMEPTOHIT, 0COOIMBO ceper
appoaMepHKaHIliB, ajie He kuTaiiB [80].

Tl'inepakxmusnicme cumnamuunoi nepeosoi cucmemu (CHC)

Bbapopenentopu — 11e penentopu, 1o po3MillieHi y KapOTUTHOMY CHHYCI Ta
Iy3l aopTH, UyMIMBI /0 MEXAaHIYHOTO PO3TATHEHHS CTIHKKM  apTepli.
bapopeunentopnauii pedekc nomusrae B ToMmy, 1o pizke nagainus AT Bene 10 MeHIot
aKTUBaIlll apTepialbHUX OapoperenTopiB. K pe3yiabTaT — 3MEHIIY€E TaJIbMiBHUN
BILUIMB IMIYJbCIB 13 OapopenentopiB Ha akTtuBHICTH CHC Ta ix cTuMynioounit
BIUTMB Ha Oiykarounii HepB (3poctanHs AT BukiIukae 3BOpOTHI €QEKTH).
Hexommpeciss 6apopenenTopiB MpU3BOAUTH 10 30YKEHHS CHUMIATUYHOI Ta
MPUTHIYEHHS TapacUMMIAaTUYHOI HepBOoBOi cucremMu. CHUMIATUYHI HEPBOBI

3aKIHYEHHS! OCOOJIMBO IIIJTLHO PO3MIIIEHI Y PE3UCTUBHUX apTepioiax Ta y BETUKHUX
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BEHO3HHMX CyJWHAaX. BUBUIBHEHMH 3 HHMX HOpaJpeHaliH, CTUMYJIOYU ol-
aJIpeHEepPriyHl PelenTopy, BHUKIMKAE cmazM mux cyauH. CnasMm pe3suCTHBHHX
apTepioy IPU3BOAUTH JI0 3pOCTAaHHS 3araibHOT0 MEPUGEPUIHOTO OMOPY, HATOMICTb
Cra3M BEJIMKMX BEHO3HHUX CYAMH BeZe J0 MEePEMIIICHHs KPOBI, 110 3HAXOAUIACS B
HUX, Y HAIIPSIMKY cepiisl. 3aBAsSKU I[bOMY 3pOCTA€E BEHO3HE MOBEPHEHHS Ta KIHIIEBO-
J1acTONIYHUNA 00’€M IIIYHOYKIB, 3amyckaeTbesi MexaHisMm ®dpanka-Crapiidra ta
OCTAaTOYHO — 3pPOCTa€ 1 XBUIMHHHUM 00’eM cepus. 3arajoMm OapoperenTopHHil
pediekc BUKIMKae mBuake 3poctaHist AT, OCKUIbKY 0JIHOYACHO BIUIMBAE Ha 0OUIBI
foro eTepMiHaHTH — CYJIMHHUH Omip Ta XBUIMHHUE 00’ eM cepis [139, 230, 73].

CHC, sk npaBuiio, OUIbII aKTUBHA Y TIIEPTEH3UBHUX NALIEHTIB, HIXK Y JIIOIEH
13 HopManmbHuM AT [191]. T'imepaktuHicte CHC 6inbin BupakeHa y ocid 3
OKHPIHHSM, Y YOJOBIKIB, HIK Y KIHOK, Y MOJIOJIINX, HI’K Yy JIFOJIEl CTapIIOro BIKY,
a TaKOXX y JIIOJICH 13 MPOTPECYIOYMM 3axBoproBaHHAM HupOK [31, 32]. bararo
naiieHTiB 3 A" mepeOyBarOTh B CTaHl BET€TaTUBHOIO JUCOANIAHCY 3 T1BUIIEHOIO
CUMIIATHYHOIO 1 3HI)KCHOIO IMapacHMMIaTHYHOIO aktuBHicTio [31, 191].
[NnepaktuBHicTh CHC mpu3BOIUTH SIK 10 BAHUKHEHHS, TaK 1 JUIsl POTPECyBaHHs
EAI'. JlocmipkeHHS Ha JIIOASAX BHUSBWIM Mapkepw (IJIBHUINCHUN BUKHI
KAaTE€XOJIAMIHIB 1 aKTUBHICTh HEPBOBOI CUCTEMU 3a JOIMIOMOIOI0 MiKpOHeHporpadii)
CUMIIATUYHOI TMepakTUBHOCTI y Jtojier 3 HopMmanbHuM AT 1 cnagkoBicTio 3a EAT
[123, 124]. 3a mamumu Smith PA et al. y mamientiB 3 AI' TSOKKICTh Tepe0iry
3aXBOPIOBAHHS TIOB’s3aHa 3 TIJBHMINCHHSIM pPIBHS CHMIATHYHOI aKTHBHOCTI,
BUMIPSIHOI 3a JIOMOMOroi0 MikpoHeiporpadii [271]. [ocmijkeHHsS HaHHUX
MIKpoHeHporpadii Ta CHCTEMHOr0 HaJJIMIIKY KAaTEXOJAMIHIB y TUIa3Mi KpOBI
nokazayim miaBumieHy aktuBHiCTh CHC y mamientiB 3 Al', mo cTpaxknamTh Ha
OKUPIHHSA, META0OJIYHUN CUHAPOM, CEpLEBY HEJOCTATHICTh a00 3aXBOPIOBAHHAM
HUpok [270].

[ariOyroui  OapopenenTopHi  CHUCTEMH  KOHTPOJIOIOTh  aKTHUBHICTH
CUMITATUYHOI JIJAHKA HEPBOBO1 CUCTEMU: OJIHA 3 HUX BIJINMOBIAa€ 3a peryntoBaHHs AT

(aopTokapotuaHi Oapopediekcu), 1HIIA — 3a 3MIHH CEPIEBOTO 00’eMy
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(kapaionynbMoHaNbHI Oapopeduiexcu). LI 1B1 cucTeMu MpalrolOTh Y3TOJKEHO,
30epiratoun ctamcts OI[K 1 AT.

AprepianbHi  OapopelienTopd BIAITPalOTh BaXJIUBY pOJb Yy IIpoIrieci
«xpoHnizamii» Al" yepe3 BIacTUBY JIJIsl HUX HE3JIaTHICTh pearyBaTH Ha TPUBAJIl 3MIHU
AT (dbenomen, Bimomuii ik 6apopedaekTopHe nepeMukanss). B ymoBax mocTiitHo
nigsuiieHoro AT Oapopenentopu 30epiraloTh 34aTHICTh pearyBaTH Ha 3MIHU
TUCKY, aJie¢ KOPOTKOYACHO Ta HE MOXYTh MOBEPHYTH MOT0O A0 HOPMAIbHUX ITHD.
Otmxe, CHC He NpuUTrHIYYeThCS HaJEKHUM YUHOM, HaBiTh Hpu BHCOKOoMY AT.
XpOHIYHA «HEUYTIUBICTHY 0apopelenTopiB MOB’si3aHa 31 CTAPIHHSM, IT1JIBUILIEHOIO
AKTHUBHICTIO 1[1€1 CUCTEMU 1 HAJAMIPHOIO JII€0 aHT10TeH3HHY 1.

Crumynsmis CHC BHacmiok ncuxidyHuX abo (I3MYHMX HaBaHTaXeHb
BUKJIMKA€ TPAaH3UTOpPHE 30UIbIICHHS MNPOAYKIlI HOpaApeHANlIHy Ta, BIAMNOBIIHO,
nigBuiieHHss AT. Jlo HalOLIbII BaXIMBUX CTUMYJIIB CI1JT BiTHECTH (13UYHI BIIPaBH,
K1 KOPOTKOYACHO MiABUINYIOTh AT, OJTHaK MpU PEryasipHUX 3aHATTAX CHPUSIOTH
PO3BUTKY TPEHOBAHOCTI M €(DEKTHUBHOMY 3HMKEHHIO 0a3aJIbHOI Ta CTUMYJIbOBAHOL
aktuBHOCTI CHC 1 AT, a omxe, 3Hmkytoth pusuk CC3 [133, 225, 270].

Ponrr CHC y mnarorene3i EAI' Oyna Bu3HaueHa B Pi3HOMaHITHUX
eKCIEpUMEHTAbHUX MoJenax. Mogens ['X, moB’s3aHOT 13 OXHUPIHHSM,
MPOJIEMOHCTPYBaJia, MO MiJBUIIEHAa aKTUBHICTh HUPKOBOT'O CUMIIATUYHOTO HEpBa
Ta CYIyTHE 30UIbIIEHHS HUPKOBOI peabcopOllii HATPIIO € KIHOUYOBUMH (PaKTOpamMu
pesuctenTHoi rineprensii [/5]. Ha monem mypiB Feng W et al. mokazanu, mio
BHACIIJIOK MMIOACHHUX 1H(DY31M (eHutepuny npoTsSroM 8 THXKHIB y TBapuH
po3BuBanacsa Al'; AT HopMati3yBaBcCs 32 HU3bKOCOIBOBOT I1€TH MICJISI IPUTTUHEHHS
npuiiomy (enueppuHy, ane miciasi TOBTOPHOTO 3aCTOCYBAaHHS JI€ETH 3 BUCOKUM
BMICTOM COJIi y TBapHH 3HOBY miarHoctyBayim Al [93].

Hupxosi mexanizmu: Haoauuwiok Hampiro — muck — Hampilypes

Pisenr AT perymoeTrscs HUpPKaMH 3a JOIMOMOTOI MEXaHI3MYy THCK —
HaTpiilypes: miaBuiieHHs cucremMHoro AT (i1 BianmoBigHO mepdy3iitHOro THUCKY B
HUpPKaxX) BUKIMKA€ IOCWIEHHS HaTpiilype3y 1 aAilype3y, 3aBAsKH YoMy OO0’eM

no3akiTuHHOI pinuau, OLIK 1 ceprieBuii BUKHI 3MEHIITYIOTHCS JI0 TAKOTO PIBHS, IO
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3a0e3neuye noBepHeHHs AT no BuxigHOro. HaykoBIll MOSCHIOIOTH, 10 Y LIBOMY
noJisirae  MexaHi3M JoBroctpokoBoi peryminii AT. Bin gie 3a mpuHIMIIOM
3BOPOTHOTO 3B’513Ky, TOOTO piBeHb AT BIIMBae Ha HATpiiype3, 110 B CBOIO YEpTy
Bu3Hauae 3HaueHHsA cuctemMHoro AT. Ilpu A" pyHKIisI HUPOK IIOAO CUCTEMHOTO
AT 3MmiHeH, TOMYy MOBHHUI 0OCST eKCKpellli BOAM 1 COJiell MOXIIMBHNA JIHILIE TpU
nigsuieHomy piBHi AT [145]. 3umwkenns AT 3a MexaH13MOM 3BOPOTHOTO 3B’SI3KY
aKTUBYE TPECOpPHI MEXaHI3MH, MIABUIIYIOYM HOro misi 30epekeHHsS BOIHO-
COJIbOBOTO TOMEOCTa3y, TAKUM YMHOM HUPKA cTa€ (PaKTOPOM MIATPUMKHU MOCTIHHO
Bucokoro AT [44, 121]. lo ¢hakTopiB, IO BIUTUBAIOThH Ha MiABUIIECHHS HUPKOBOTO
nepdysiinoro Tucky BigHocATh CHC, reHernyHi akTopu Ta XapuyBaHHS TOIIO
[88]. IlimBuiieHHs HupKOBOro mepdy3iiHOrO THCKY 30UIbIIYE HUPKOBHUIA
IHTEPCTULIIHUI T1APOCTATUYHUMN TUCK. [TI1BUIIEHHS HUPKOBOTO 1HTEPCTUIIHOTO
TIAPOCTaTUYHOTO TUCKY BIUIMBAE Ha peadcopOlil0 B KaHANBLUAX 4Yepe3 3MIHU
MPOHUKHOCT] IIIJIBHUX 3’€/IHaHb JUIsl HATPII0 B MPOKCUMAJIbHUX KaHAJBIIAX,
Nepepo3NOALT allKaJIbHUX TPAHCHOPTEPIB HATPIIO Ta/ad0 BUBLIBHEHHS HUPKOBHX
aytakoiniB. Hupkogi ayrakoinu, Taki sk NO [122], npocrarnanaun E2, xiHiHu Ta
anrioteH3ud II, Takox MOXKYTb PErylIOBaTH TUCK — HATpidype3, BIUIMBAIOYU
0e3nocepeHbO Ha TPAHCIIOPT HATPIIO B HUPKOBUX KaHaANbIX. KpiM Toro, XpoHiuHe
3aMajeHHs Ta aKTHBHI (OPMU KHCHIO MOXYTh OIOCEPEIKOBAHO BILJIMBAaTH Ha
MeXaHi3M THCK — Harpiiiype3d [34]. OcraHHIM dYacoM JOCHIDKCHHS HOBHX
npenapariB, MOB’SI3aHUX 3 HATPIMYPETUUHUMU MEXaHI3MaMH, TaKUX SIK 1HT101TOp
pEelEenTOpiB aHTIOTEH3WHY — HENPWI3UH Ta 1HrIOITOpU HATPi3aIeKHOTO
KOTPaHCIIOpTepa TIIOKO3H 2-TO THUITY, AEMOHCTPYIOTh 3HIKEHHS CMEpPTHOCTI Ta
YCKIIaJHEHb, MIOB’s13aHuUX 3 Tineprensieto [333].

Yymausicms 00 coni ma 2inepmensis

OckiJIbKY HaJMIpHE CIOKMBAHHS KYXOHHOI COJII 30UTbLIYE PU3UK PO3BUTKY
['X, moMipHe CIIO>KMBaHHS COJII € BAXKIIMBOIO CTPATETIEI0 y MPODITAKTUIN CEPIIEBO-
CYIMHHUX 1 HUPKOBHUX 3aXBOPIOBaHb, OCOOJIUBO Y JIIOJICH, YyTIMBUX JO COJI [22,
314]. UyTnuBicTh J0 COJIl TAKOXK MOKE MiABUITYBaTHUCS 31 cTapiHHsaM [128]. ['enni

MyTarlii a00 HeWpPOTOPMOHAJIbHI 3MiHHM, SIKI TJBUIIYIOTH peadcopOIlit0 HATPIIO B
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HUPKOBMX KaHAJIBLAX TaKOX IMIBUINYIOTh YYTIHMBICTH H0 coii Ta AT [243].
YyTIuBiCTh O COJI YaCTille 3yCTPIYaeThCs y aQpUKaHIIB, HIK Y MPEICTaBHUKIB
eBpomneinHoi pacu [165]. Hezpaxkarouu Ha, 31aBaniocs 0, pi3HI MPUYUHHA YYyTIUBOCTI
70 coji, BC1 0cOOM 3 CUIb-1HAYKOBAHUM XPOHIUYHUM mMiABUIICHHSIM AT, MaroTh
CHUIbHY XapaKTEPUCTUKY MOPYILIECHHS MEXaH13My THCK — HaTpiilype3 Ta MATPUMKU
COJIbOBOTO TOMEOCTA3y 3a paxyHOK mijgBuieHHs AT.

ExcnepuMmeHTanbHl Ta KIIHIYHI JOCHIDKEHHS TIOKa3yloTh, IO OKpeMi
crieniuigH1 HUPKOB1 PO3JIaH MABUITYIOTh YyTJIMBICTh J0 COJi:

1. YpakeHHsI HUPOK, 1110 CIPUYUHSIOTH BTpaTy (PyHKIIIOHAIBHUX HE(GPOHIB 200
3HM)KEHHSI Koe(illeHTa KiIyOOUKOBO1 KalIsipHOi (puIbTpalii;

2. HeonnopinHe nigBUIIEHHS MTPEKITyO0YKOBOT pe3UCTEHTHOCTI,

3. HesnmatHicTh HanexxauM ynHOM MoaymoBaTa PAAC;

4. HaOyti abo TreHEeTHYHl MOPYWIEHHs, $KI MNpPsSIMO YH OIOCEPEIKOBAHO
30UTBIIYIOTE peabcopbmito NaCl B HupKax, OCOOJMBO B JIHUCTAIBHUX Ta
30UpabHUX KaHAJBIIAX.

ConeuyTnuBicTh XapakTepusyerbes miaBuineHassM CAT monaiimente Ha 10
MM PT.CT. MPOTATOM KIUJIbKOX TOIWH Ticis HaBaHTaxeHHs Na* >5 rpamis. VY
COJICUYTJIMBUX MAIlEHTIB €HAOTeTlanbHa JUCOYHKIS PO3BUBAETHCS BHACHIIOK
ICHETUYHUX YWHHHKIB a00 (akTopiB JOBKULIA. Y BIANOBIb HA HaBaHTAKCHHS
CULTIO y TaKUX JIIOJIEH 3a3BUYail TIEepHPOaYyKYEThCS TpaHCHOPMYBATIbHUN (HAKTOP
pocty B (TGF-B), mo miasuiye pu3uk Gpidpo3y Ta OKCHIATHBHOTO CTPECY, a TAKOXK
oomexye 6iogoctynHicth NO. TpuBae crokuBaHHs BEIMKOI KiTbkocTi Na™ Moske
npusBecTy 10 AUCcYHKIIT eHaoTenito HaBiTh y coieneuymmBux [93]. Wilck N et
al. Oyno moka3aHO, 110 BHCOKE CIIOKHUBAHHS COJI MHIIAMU TPU3BOJIUTH [0
BUcHaXxeHHA Lactobacillus murinus y Mikpo06i0Ti kuiieyHuka. JlikyBanHst muiei L.
murinus 3arnooirajgo 3aroCTPeHHIO COJIEUYTIMBOI TINEPTEeH31T HMUIAXOM MOYJISIIT
kaituH T-xenmepis 17 [330]. BiamoBiaHO 10 MX BUCHOBKIB, BACOKUI BMICT COJIi Y
palioHi y JOCHIIPKEHHI Ha JIIOASX 3HUXKYBAaB BIDKMBAHHS Y KHUIIKIBHUKY

Lactobacillus spp., miaBuiryBaB akTUBHICTh KJIITUH T-xenmepiB 17 1 migBUIlyBaB

AT.
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CyOounni mexauizmu: OUCQYHKYIA eHOOMEeNIANbHUX KAIMUH, POdb OKCUOY
asomy

NO € edexTuBHUM Ba30aUIATATOPOM, a MOTO BIUIMB HE OOMEXYETHCS
JUIIATAIlEl0  JIOKANbHOI JUIHKK. Bin 1HriOye mnpomidepaTuBHy BIAMOBIIb
TJIAJIKOM SI30BUX KJIITHMH CYAMHHOI CTIHKH, OJIOKy€ arperamito TpOMOOIIUTIB,
OKHCJICHHsI JIIONpPOTEiHiB Hu3bkoi miiapbHOCTI (JIITHIIL), excrpeciro Moiekys
anaresii. Y mMEeBHUX CHUTyarisx (HampwWKiIaa, TOCTpa TIiMOKCis abo KpoBoTeda)
eHJO0TeTaNnbHl KIITUHHU, HABIAKH, CTAIOTh «IPUYUHOIO» BA30KOHCTPHUKIN SIK 3a
paxyHOK 3HMKeHHs mnponaykuii NO, Tak 1 BHacliJOK IOCHJIEHOTO CHHTE3Y
Ba30KOHCTPUKTOPIB — €HAOTENIHY-1, CylIEpOKCUHUX aHIOHIB, IPOCTAHOIIB THUITY
TpoMOokcany A2 tomro [43, 67, 91, 241].

Bracmiiok TpUBaJIOrO0  BIUIMBY  PI3HUX  VIIKOJKYIOUMX  YMHHHKIB
(KCeHOO10THKH, T1ITOKCIS, IHTOKCHKAITIS, 3aIajacHHs, reMoguHaMIYHE
NepeBaHTAXEHHS) PO3BUBAEThCA eHjoTemanbHa nuchynkiis (EJ) [43, 96, 146,
161]. KirrouoBa posib y il BHHUKHEHHI HAJISXKUTh OKCHJIATUBHOMY CTPECY — IIPOIIECy,
[0 TIOJISITa€ 'y HAKOMMYEeHH! BUIBHUX pagdKaliB BCEpPeAWHI KIITHH, SIKI
HECMPUSATIIMBO BIUIMBAIOTh Ha (PYHKIIIO Ta IITICHICTh KIITHHU (Oe3mocepeaHbo
MOxyTh BruBaTu JITTHI, HikoTnH). NO HIBHAKO B3a€EMOZIE 13 CYNEPOKCUIHUM
aHIOHOM, YHACJIZIOK YOr0 YTBOPIOETHCS HITPOTUPO3UH. OKpemi JOCIHIIKEHHS
NOKa3aJld, 0 y TINEPTEeH3UBHUX WIYpiB Yy MOPIBHSAHHI 13 HOPMOTEH3UBHUMU
TBapWHAMHU, a TaKoX y XBopux Ha Al mopiBHSHO 3 oOcTexkeHuMH, B skux AT
3HAXOAUTHCS Ha (Di310JIOTTYHOMY PiBHI, CIOCTEPIra€ThCs MIABUINEHA MPOMYKIIiS
CYMIEpPOKCHIHOTO aHioHy. Lle cBimuuTh mpo noctiitny mBuaky iHaktusaiio NO Tta,
K pe3yJIbTaT, IMABUIICHHS TOHYCY apTepion [215, 249, 242, 268].

Xponiune iHrioyBanHs NO-cuHTa31 B €KCTIEPUMEHTI IIBUIKO MPU3BOIUTH 10
BCIX OpraHIYHUX HACHIJIKIB BaXXKoi Ta TpuBaynoi Al’, BKIIIOUalOUM aTepoCKIEpO3 1
cyauHHI opranHi ypaxkenss [119, 210, 322]. BaximBe 3HaueHHs B maTorenesi Al
MaroTh ajielibHi nmoaiMop¢i3mMu (Bapialii TeHOMY, 110 BU3HAYAIOTh 1HJMBIAyalbHI
0COOJMMBOCTI OCOOM ¥ MOJATaloTh y HAsABHOCTI TOYKOBUX 3MIH y TreHax alo

TaHJEMHUX TIOBTOpIB Yy pi3HUX KiUIbKocTsAX) reHiB NOS. Jlume B reHi
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eanotemanbHoi NO-cuHTa3um 3apa3 BimomMo 15 anenpbHUX BapiaHTIB, MPUUOMY
noJiMop(i3MU  BUSIBISIOTE Yy MPOMOTOPI (PETyIsATOPHUX MAUISHKAx), €K30HaX
(iHpopMaTUBHHUX UISHKAX) Ta iIHTpOHAX (HeiH(GopMmaTuBHUX AisHKax) [102, 26].
Crenugivna iHaktuBamis reHa engotemianbHoi NOS cympoBomkyeTbes
30imbmeHHsM cepeauboro AT ma 15-20 MM pT.cT. YCTaHOBIEHO HasIBHICTD
ypaKeHHsI eHJoTeNii3aie)kHoi  Bazoawnaramii npu  Al, ska 3yMOBIIeHa
nopymeHHsM cuHTesy Ta BuBUIbHeHHsIM NO [293]. Kpim mnpsmoi mii Ha
riaakom’si3oBl kimituHU, NO peanizye cBifi BIUIMB Ha TOHYC CYJIWH 1 4epes
aBTOHOMHY HepBoBY cuctemy. NO Bijlirpae 1BOSIKY poJib y peryJsiilii aBTOHOMHOTO
KOHTPOJIIO CYAMHHOTO TOHYCY, B OCHOBHOMY TNIPUTHIYYIOYM AaKTHUBHICTh
CUMIIATUYHOTO BUIAUTY W CHPUYMHSIIOUN JAenpecopHuil BIuUB. OHAK, YV JIEIKUX
JUTSTHKaX [EHTPaTbHOI HEPBOBOI CHCTEMHU OKCHJI a30Ty Ma€ CUMIATOAKTUBYIOUY Ta
npecopny aii [140, 236]. Takum unHOM, (QYHKIIiSI €HIOTEII0 Ma€ BHpIIIAIbHE
3HAYEHHS JIJ1s1 37J0POB’Sl CYJIMH 1 € OCHOBHUM 3aXMCTOM B1J1 aTepockiepo3y ta Al
T'opmonanvui mexauizmu. peHin-aHeiomeH3UH-a1bO00CMePOHO8A CUCTEMA
PAAC Hanexutb JO OCHOBHUX PETYJISATOPIB CYIMHHOTO TOHYCY, BOIHO-
eJIEKTPOITHOrO Oanancy 1 piBHA AT. Y cTpyKTypHOMY BIIHOIIIEHHI — 11€ KaCKaHa
«TOPMOHAJIbHA BICHY», SIKa BKJIIOYAE JAHIIOT €H3MMATUYHUX PEakIlii, BHACIIIOK
SAKUX YTBOPIOIOTHCS OiosoriyHo aktuBHI nentuan. PAAC Mae mmpokuii CriekTp
BIUMBY Ha peryisnito AT, omocepenkoByroun 3arpuMKy Na®, THCK — HaTpiitypes
YyTJIMBICTh JI0 COJi, Ba30KOHCTpUKIliO, EJI Ta momko/KeHHs CyaWH 1 Bifirpae
BaXXJIUBY POJIb Y MPUUMHHO-HACTIAKOBUX MexaHizmax Al [129, 176, 200, 247,].
Penin — mnpoTeomiTHUHUI (pepMEHT 1 HOoro mMoONepelIHUK MPOPEHIH
CHUHTE3YIOTbCS ~IOKCTArJIOMEPYJISIPHUMHU ~ MIOCHITENANbHUMU  KIIITUHAMH,  SIKI
OTOYYIOTh TMPUHOCHI apTepioidd HHUPKOBHX KIyOOUKIB. 3HUXKEHHS HUPKOBOTO
apepeHTHoro mnepdy3iiHOrO THCKY, 3HIKEHHS aoctaBku Na' mo macula densa,
aKTUBAIll HUPKOBUX CHUMIATHYHUX HEPBIB  (depe3  crumymsmiro  Pl-
aZpeHOpEeLeNTOPIB), MIJABUIIEHUA pIBEHb KaTeXOJIaMiHIB Ta Pi3HOMaHITHI
Ba30/IMJIATATOPH, B T.4. MpocTarjaHAuHu E2, CTUMYIIOIOTh BUBIJILHEHHS PEHIHY.

KitouoBoro (yHKITIEIO pEeHIHY € PO3MISIUICHHS aHTI0TEH3MHOTEHY 3 YTBOPEHHSIM
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aHrioTeH3nHy [. AHTIOTEH3MHNEPETBOPIOBAIBHUN  ()EPMEHT)  PO3UICIUIIOE
anrioteH3ud | 3 yrBopeHHsM aHrioTeH3uny I, skuii € IEHTPOM MATOT€HETHYHOI
poai PAAC nipu AT [221, 247].

Awnriotensus [l € moTykHUM Ba3oKOHCTpUKTOpOM. OKpiM TOTO, dYepe3
perienTopu 1-TO TUIy BIH CTHMYJIIOE€ BHIUICHHS KIyOOYKOBOIO 30HOIO KOpH
HajHUpHUKIB (Zona glomerulosa) ropMoHa anbaoCTEpOHY, KM CHHTE3YEThCS Y
IPUCYTHOCTI aJbJOCTEPOH CHHTa3U. 3B ’SA3YIOUUCh 3 MIHEPATOKOPTHUKOITHUM
pelenTopoM,  albJIOCTEPOH  BHUKIMKAE€ HETeHOMHI edekTu (To6To  0e3
0e3rmocepe/IHbO1 3MIHU EKCIPECii TeHIB), sIK1 BKIIOYAIOTh aKTUBAIIIIO YyTIUBOTO JI0
aMUTOpHUIY HATPIEBOTO KaHATy, BIJOMOTO SIK CMITENIAJIbHUN HATpi€BUN KaHA 1
NPU3BOAATh IO CTUMYJIALIT HUPKOBOI peabcopOiiii Na* B KOpPTHKaIbHIN 30ipHii
npototi [195, 335]. AnpaocTepoH TakoK Ma€e OaraTo HeemiTeaaIbHUX ¢EKTIB, SKi
COPUSIIOTh €HIOTENaNbHIA JUC(YHKINI, BAa30KOHCTPUKLII Ta rinepreH3ii. Bonu
BKJIFOYAIOTH Mpostideparlito KIITHH TTIaJAKUX M S31B CyJIMH, BIKIAEHHS CYTMHHOTO
MO3aKJIITUHHOTO MAaTPUKCYy, CYIUWHHE pEeMOJENIOBaHHA, (PiOpo3 1 MiABUIIECHUN
okucaoBanbHui crpec [195]. Kpim Toro, ajiboCcTepOH IHAYKYE €KCIPECi0 TPhOX
I'CHIB, TOB’SA3aHUX 3 TOTVIMHAHHSM BOJH, SKI 3a0€3MEUYyIOTh PETYIIAIII0 BOJHO-
enexktposiTHoro Oanancy: ENaC3 — emitenmianbuuii HatpieBuit kanan 3, SGKI1 —
CUPOBATKOBO / TJIIOKOKOPTHUKOIJ peryiboBaHa KiHaza-1, Hatrpiii-kamiii ATdaza
[273, 137].

BazokoHCTpuKIliA Ta MiJBHUINEHHS CEKpelli aiabJIOCTEPOHY — II€ MIBUJIKI
edextu anrioreH3uny II. [HmmMM mposiBaMu MBUAKOIL Jii €: MiABUILNEHI cripara i
noTpeba B KyXOHHIM cOJl, BUAUICHHS AHTUJIYPETHYHOIO TOPMOHA, MOCHUJICHHS
BCMOKTYBAaHHS HATPII0 B KHUIIEYHHUKY, IO TMPHU3BOJIUTH JO 3aTPUMKH PIIUHU;
MiJIBUIIICHA CKOPOTIMBICTh MiOKap/ia, 110 301IbIIY€E CeplieBUIA BUKU; TT1IBUIICHHS
aktuBHOCTI CHC [100]. TpuBanimmu edexramu aHrioreH3uny Il € cTpykTypHi 3MiHH
(peMoJeNIOBaHHSA) CEpPIIEBO-CYIMHHOI CHUCTEMH: TiMmepruiaszisi HEMOCMYTOBaHHMX
M’s131B CYJMHHOI CTIHKM Ta M1OKap/a, BIJKJIaJJaHHS KOMIIOHEHTIB MO3aKIITHHHOTO
MaTpPUKCy, CEHCHOUTI3allisi KPOBOHOCHUX CYIWH JI0 HU3BKUX KOHIICHTpAIlll

Ba30KOHCTpUKTOPIB [94, 177].
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His anrioten3uny Il peanizyeTbcs uepe3 cnernudiuHi TpaHcMeMOpaHHI
pelenTopu YOTUPHOX TUIIIB, 0 PO3MIIIEHI Ha 30BHIIIHIX MeMOpaHax epeKTOpHUX
KIITAH. 3B’s3yBaHHs aHTioTeH3uHy Il 13 G-011KoM penenTopiB MPU3BOJIUTH 10
ixHpoi akTUBaIii. Haitbi/1bI1 BUBUEHUMH € PELENTOPH MEPIIOTo Ta APYroro TUIIIB,
IO BUABIICHI y CepIl, MEYiHIll, HUpKaX, HAJAHUPHUKAX, MaTI(l, TOJIOBHOMY MO3KY,
nepudepitHuX CUMIIATUYHUX HepBax, JIMGAaTUYHUX OpraHax, €HJOTeTiaJbHUX 1
HEMOCMYTOBAaHWX M SI30BHX KIITHHAX CyauH, (idpobiacTax 1 Mmakpodarax [62, 94,
267].

Peuenropu anriorensuny nepuioro tumy (PAl) 3yMOBIIOIOTH yC1 OCHOBHI
epekTr aHrioTeHsuHy Il: Ba30OKOHCTPUKIIIO, I1HOTPONHY [ii0, TiHepTpodito
MiOKap/a, CTUMYJISALII0 MPOIYKIIi ajdbJOCTEPOHY Ta Ba3OINpPECHHY, BUBLIbHEHHS
KaTeXoJaMiHIB 13 HaJHUPHHKIB 1 MPECHHANTHYHUX MeMOpaH [267]. 3B’s3yBaHHs
anrioreH3uny Il 3 PA1 cnpuumnnsie Takox mpo3anaibHU €PEeKT 3aBASIKA aKTHUBALIl1
BHYTPIIIHBOKJIITUHHOTO CUTHAJBHOTO KacKajy sIEpHOro (akTopa TPaHCKPHUIILIT
kanna B, ctumynsnii cekperii ¢akropa HEKpo3y MyXJWHHU, IHTEPIEUKIHY-6 Ta
IIMKJIOOKCUTCHA3M-2 Ta aKTWBallli cucTteMu KomiuiemeHty [141, 155, 267].
BBaxkaetncs, mo anriorensud Il € memiatropom EJI Ta areporenesy, OCKUIbKH
perymoe excripecito mosekyn aaresii (VCAM-1, ICAM-1, P-cenekTuH), CTUMYJTIOE
YTBOPEHHSI CYINEPOKCHUI-aHIOHIB, MEPEKUCHE OKHCICHHS JIMIiAIB Ta yTBOPEHHS
MeTajonpoTeinas, iHakTuBye NO 1 NOpOCTAUUKIIH, CHpPUS€ MNPOHUKHEHHIO
MOHOIIMTIB 1 JIM(OIUTIB B aTEPOCKICPOTHUHY OJISIIKY, IMiJIBUIIYE OKHUCICHHS
JIMOTPOTEIHIB HU3BKOT MIUIBHOCTI y Makpodarax [35, 38, 102, 155, 233]. Ie
OJIHIEIO BJIACTUBICTIO aHTi0TeH3UHY Il € cTumynsuist pocty KiiTUH. COpUYUHSIOYH
rineptpodi0 Me3aHTI0aTbHUX KIITHH, BiH CIPHUSE TIOMEpyJockiepo3y. Pasom 3
IHIMMHU TemoauHaMivHuMu epextamu PAAC ue Biairpae kio4yoBy posib y Al
[233]. Bnokama PAl € ocHOBHMM MeXxaHI3MOM Jii OJIOKATOpIB perenrTopa
anrioteH3uHy II, BHacmiok 4oro BigOYBAa€ThCsl MPUTHIUYEHHS BKa3aHUX €(PEKTIB
[267, 275].

Peuenropu anriorensuny Il (PA2) BBakaroThCs (i310JI0TTHHOIO TPOTHUBATOIO

PA1. AktuBamis PA2 moxe 6e3nocepenapo npoTuaisatu PA1-3anexaum edexram
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anrioteH3uny Il yepes rerepoaumepusaiiii 000X perenTopiB Ha MOBEPXHI KIITHHHU.
[{e 06yMoBIIOE TIpOTH3aNIAIBHY Ta TIMOTEH3UBHY Jit0 [226]. B oprani3zmi qopocioi
moauau PA2 BusBIIEHI Y MO3KOBOMY IIapi KOpU HAJHUPHUKIB, MATIIl, SIEUHUKAX,
eHJIOTeNI] CyJUH, ceplli Ta MO3KY. IXHS aKTHMBallisi CIPMYMHSAE Ba30AUIATALIIO Ta
raibMyBaHHSl pocty KmiTuH [81l]. B inTepnoOynspHUX apTepiix HUPOK PA2
NPUTHIYYIOTh OIOCHMHTE3 pEHIHYy Ta YTBOPEHHsS aHrioteHsuny II, perymornThb
HaTpiilype3 1 kiyOoukoBuid KpoBOTiK [52]. Touna martodizionoriuna ponb PA2
BUBYEHA HENIOCTaTHhO, ajieé JOCHIHKEHHS In VIVO BHUSBWIMA iXHIO 3JaTHICTh
MOJIMIITYBATH (PYHKITIIO CEpIlsl Micid imeMii / HeKpo3y, CIIOBUIbHIOBATH MPOIECH
peMoIeTToBaHHS MiOKap/a i CyIMHHOI CTIHKHU Ta 3MeHITyBaTu 3ananersas [90, 102,
267].

Hecneyughiune cucmemmue 3ananenns ma iMyHHa 8i0nogios

OcTaHHIM 4YacOoM NEPEeKOHJHMBO JOBEICHO, IO B IIPOILECI PO3BUTKY
acoiifioBanux 3 arepockiiepo3zom CC3 nopsij 3 YUCICHHUMHA HEUPOryMOpPaIbHUMHU
(dakTopamMu BaKJIMBE 3HAUEHHS Mae HecneuudiuHe cuctemMHe 3ananeHHs (HC3)
[227]. OcobmuBo BaxIMBHUM Yy pPO3BUTKY Ta mporpecyBanHi EAIT HaOyBae
IIMTOKIHOBA JIAHKA IMyHHOI peTyJIALIi K JPKepPEno MeniaTopiB 3ananenss. [lutokinu
PEryIIOI0Th PO3BUTOK MICLEBHX 3aXMCHUX PEAKIIf y TKAHMHAX 33 y4acTIO PI3HUX
TUIIB KJIITUH KPOBI, €HJOTENI0, CHOJYyYHOI TKaHWHU Ta emitenito. [{uTokinu
OTOCEPEKOBYIOTh ~ YTBOPEHHS HEOIHTHMMH (HOBOTO  TOTOBIIEHOTO  IHapy
apTepiajJbHOl IHTUMH), THM CaMUM 3MEHIIYIOUM J1aMEeTp MPOCBITY PE3UCTUBHUX
CYJIMH, CTIPUSIOTH CyTMHHOMY (h10p03y, 1110 TPU3BOIUTH JI0 M1BUILIIEHHS CYTUHHOTO
oropy Ta kopcTtkocTi [227]. LIUTOKIHM TaKOX BIUTMBAIOTh HA (PYHKI[II0 HUPKOBHX
KaHaJbI[IB, TOCUJIIOIOYH JIOKAJbHUI CUHTE3 aHT10TeH3UHOTeHY Ta aHTrioTeH3uny 1,
a Takox crpustoun 3arpumiti Na* ta OIK mpu rimeprensii [132]. B ocTanHi poku
IHTEHCUBHO BUBYAETHCA POJIb (haKTOpiB pocTy KiiTuH 1 uTokinis (LJI-1f, 1J1-4, [JI-
6, ®HII-a 1 ®HIIP), ski BiAIrparOTh BaXKJIWUBY POJb Yy PO3BUTKY TrinepTpodii
Mmiokapaa [39]. Jlo HalOuIbIl BaXJIMBUX OlOMapKepiB Mpo3anajbHOI aKTHUBAIIll
BigHocath VCAM-1; ®HII-a, DJI-1, IJI-18; wmerammonporeinazu (MMII-9);

mecenmxepu mutokinu (IJI-6); mpomayktu TpomOormrapuoi aktuBaitii (CD40L,
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Mmienoinsanexxuuid npoteid 8/14); anunonektud;,; CPb, ¢iopunoren 1 L{IAIT [189].
MaTpudHi  METaJOMPOTEiHA3K  CTUMYJIOIOTh  JIETPANAIii0  MO3aKIITUHHOTO
MaTpHUKCY, 3a0€3Meuy0Yr TPOHUKHEHHS! IMyHHUX KJIITUH 4Yepe3 CTIHKY CYJIMHU B
IHTEPCTUIIIN ypa)KEHUX OpraHiB, CHPHUSIOYM AaroNTo3y Ta IMOCHIIOIYM CHHTE3
KOJIareHy Ta BIIKJIAJCHHS MaTPUKCY, IO TPU3BOAUTH JI0 TOMIKOKEHHS OpraHiB-
mitrenedt [132]. GWAS BusiBwin nosniMopdism ogHoro Hykieotuny SH2B3 (SNP
rs3184504), mo mpu3BOAUTH 10 3aMIHU aMIHOKHCIIOT Yy aganTepHomy Oinky SH2B
3 (6inka, mo Oepe ydacTh B aKTHBalli Ta Iepeaaydl CUTHAIB T-KIITHHHUX
pelenTopiB), 10 acOLIOBaio 3 OararbmMa ayTOIMyHHUMHU Ta CEPIIEBO-CYIMHHUMHU
posnagamu, y Tomy gucii i3 I'X [72].

Jlucninioemis, amepockiepomuyni 3MiHU Ma apmepiaibHa 2inepmen3sis
MexaHi3Mu, BHACTIA0K SIKMX JUCIIIIAEMIsl 3yMOBJIIOE aTEPOTCHES:

1. XpoHIYHA TINEPJINiAeMis, OCOOJMBO TINEPXOJUCTEPUHEMISL, MOXKE
0e3Mmocepe/IHbO TMOTIPIIYBaTH (DYHKIIIO EHIOTEMAIbHUX KIITHH 3a PaxyHOK
MOCUJICHOTO YTBOPEHHSI BUIBHUX PaJMKalIiB KUCHIO; OCTaHHI TaKOX 3yMOBIIIOIOThH
mBuake posmemwieHHs NO, mpurHidyioTh HOTO CYJUHHOPO3IIMPIOBAIBHY IO
[135].

2. [Ipn XpoHiuHIM rinmepaidigemMii JINONPOTEIHM HAKONUYYIOThCS B
IHTUMI, JIe, UMOBIPHO, YTBOPIOIOTH JBI MaToreHHi moxiaHi — okucieHi JITIHI ta
kpuctayu xosecrepuny. JIITHI okucioroThCs mif €10 BITbHUX padKaIiB KUCHIO,
10 YTBOPIOIOTHCS JIOKAJIBHO Makpodaramu abo €HIOTeNIaJbHUMU KIITHHAMU 1
Hajgaal (aromuTyroThcs Makpodaramu depe3 aOCOpOLIMHUN perenrtop, y
pe3yNbTaTi 4Oro YTBOPIOIOTHCS MIHUCTI KMTUHU. Oxucnenas JIIIHI crumymioe
JIOKaJbHE BUBUIBHEHHS (DAKTOPIB POCTY IMKOKIHIB Ta XEMOKIHIB, MIrparfito
MOHOILIMTIB @ TAKO CUHTE3 HUTOTOKCUYHUX (DAKTOPIB JIJIsl EHA0TENIaIbHUX KIITHH
Ta TJIaJIKOM sI30BUX KJIITUH. HenogaBHo Oyi10 MOKa3aHo 1110 He3HAaYH1 TO3aKIITHHHI
KPUCTaJIM XOJECTEPUHY, BHUSBJICHI B PaHHIX aTePOCKICPOTUYHUX OJIAIIKAX,
CIIYT'YIOTh CHUTHajaMU «HEOE3MEeKMW», 10 MOXKYTh aKTHBYBATH MPUPOJHI IMyHHI
KJIITAHU, TaKl K MOHOLMTU Ta Makpodarw, mais npoaykyBanus IL-1 ta iHmmx

npo3ananbHux memiatopis [41, 147, 222]. IlinBumeni piBHi xonectepuny, JITTHII]
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ta HKU3bKI1 piBH1 JITIBI] y cupoBartiii kpoBi OyJiv OB’ s13aH1 3 MiABUIIEHUM PU3UKOM
po3BuTKy ['X y 4OJIOBIKIB SITOHIIIB ITpare3aaTHoro Biky [222] docaigauku Tang N
et al (2022) moBenm, 10 HaaAMIpHA Maca TUIa, OXKHUPIHHSA Ta AMCIIMIIAEMIS €
daktopamu pusuky Al', a mucinigeMis 3HAYHOIO MIPOIO TIOB’sI3aHA 3 HAIMIPHOIO
Barolo Ta OKUPIHHSM, III0 BIUTUBAE HA pU3UK po3BUTKY Al y kutaiimis [290].

Incyninopesucmenmuicms ma apmepianvHa 2inepmensis. MemaboaiuHulL
CUHOPOM

VY HenaBHbOMY JocHimkeHHI (Saxena et al. 2014) Oyna BusiBIieHa KOPEISLIis
MDK XPOHIYHMM CTpecoM / TICHXIYHMM BHMCHAXXCHHSM (OIIHIOETHCS 3a IIKAJIOH0
crpecy / EEI') 1 mykpoBum niaberom. Crioctepirain HassBHICTh XPOHIYHOTO CTPECY,
MiJBUINCHHS 6a3abHOi cuMITaTiaHoi akTuBHOCTI Ta L1J] 2 [248]. byno npumnymieHo,
1[0 MiJBUIIEHHS CUMMNATUYHOI aKTUBHOCTI MOB’sI3aHE 3 1HCYJIIHOPE3UCTEHTHICTIO
yepe3 CTUMYJISLIO ol-peuentopiB y TMEUIHII Ta M’A3aX Ta MPUTHIYEHHS
BUBUIBHEHHS  IHCYJIIHY  4Yepe3  02-peuentopu  MiANLTYHKOBOI  3aJIO3H.
[HCYNIHOPE3UCTEHTHICTD (TIIEPIHCYIIHEMIS) € O3HAKOI0 META0O0JIYHOTO CHHIPOMY.
[Hcynin moxe migBuiryBaTd AT 3a JOMOMOTOI0 KUTBKOX MEXaHI3MiB: MOCUJICHHS
peabcopoii Na™ B Hupkax, aktusariss CHC, 3MiHa TpaHCMEMOpPaHHOTO TPAHCIIOPTY
10HIB Ta TinepTpodiss PE3UCTEHTHUX CYIAUH. I[HCYIIHOPE3UCTEHTHICTh TaKOX
MOB’s3aHAa 3  OXKHUPIHHAM, JUCTINIAEMIE0, IO CIPHUSE  aTePOCKIEPO3y,
PEMOJICITIOBaHHAM CyIuH 1 mogaiabimuM po3sutkom AI [70, 153, 193]. A" moxe
BUKJIMKATH PE3UCTEHTHICTH J0 1HCYJIIHY, 3MIHIOIOUH JOCTABKY 1HCYJIIHY Ta TJIFOKO3U
JI0 KJIITUH CKEJIETHUX M’SI31B, IO MPU3BOJAUTH /10 MOPYIICHHS 3aCBOEHHS TJIFOKO3H.
3araqbHUM TAaTOr€HE30M PE3UCTEHTHOCTI A0 1HcyniHy Ta EAIT moxe OyTtu
aKTUBAIIIsl CHMIIATUYHOT HEPBOBOI CUCTEMH, UMOBIPHO, IIEHTPAIIBHOTO TTOXOIXKCHHSI
[335].

Ponb cinepypuxemii' y pozsumky ma npoepecy8anti apmepianibHoi 2inepmensii

Kineka EImIeMIOJIOTIYHUX  Ta CKCIICPUMEHTAILHUX  JIOCIIIJPKCHb
MPOJIEMOHCTPYBAJIM TICHUHM 3B’A30K MiXK rinepypukemiero ta Al', MeTaboiyHUM
CHHJIPOMOM, XPOHIYHOIO XBOPOOOIO HUPOK Ta CEPIIEBO-CyTMHHUMU o tisimu [183].

VY orasgoBomy nmociimkenni C Borghi et al. (2017), Oyno miaTBepmIKeHO, M0 Y
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MAIIE€HTIB 3 MOAArpor0, a TAaKOX y MAaIllEHTIB 3 0€3CUMIITOMHOIO T1EPYPUKEMIEIO
PU3UK PO3BUTKY KapIIOMETAa0OJIYHMX 3aXBOPIOBaHb 3HAYHO 3POCTAE 1 CHpHUAE
3arajJbHOMY CEpPIIEBO-CYAMHHOMY PU3UKY 32 MEXAMH POJIl TPAIUILIAHUX (PaKTOPiB
pusuky. Kpim Toro, Kuwabara et al. Bkasaim Ha MiJBHIEHOTO PIBHSA CEYOBOI
kuciotu (CK) y cuposartiii kpoBi y xBopux i3 CC3. I'imepypukemiss Mmoxe OyTu
BUKJIMKAaHA TIMEpPHpOAyKIi€l0 a00 3HUKEHHSM HUPKOBOTO  TPAHCIIOPTY.
[TpumyckaeTbcsi, MO WMOBIPHMM MeEXaHI3MOM pO3BUTKY Tineprensii € CK-
OMOCEpPEIKOBAaHA  HHUPKOBA  BA30KOHCTPHKINISA, SKYy  MOXHA  KOPUTYBaTH
YPaTO3HIKYBAJILHOIO TEpaIi€lo, TOJl SK Jipyra (a3a cnpuyuHEHa MOPYIICHHSIM
HUPKOBOI ekckperlii Na*, mo € HeobopotHuM. BryTpimmsoxmitnaHa CK cTiumyroe
HIKOTHHaMII-aJIeHIH-IMHYKJIeOTU-hocdaT-okcuaaszy, 10  MOPU3BOAUTH  JO
MOCUJICHHSI OKCHUIATUBHOTO CTpPECY B TIAAKUX M’si3aX CyIWH 1 HHPOK Ta,
BUKJIMKAIOUW 3MIHY MITOXOH/IpiajdbHOI BIJIMOBIAI, 3HUKYE €HAOTEIIATIbHUI PIBEHb
NO, crpusie inimianii Ta nporpecyBanHio AL, akruBaiii PAAC. Mikpocynunue
3aXBOPIOBAHHS HHUPOK CaMOCTIHHO BUKIMKaeTbess CK 13 BIKOM, IHIYKYIOUU
possutok Al [45].

Ponv éimaminy D y pozeumky ma npoecpecysanui apmepianvHoi 2inepmensii

Psimom nocnipkens 0ysio J0BeIEHO, 0 MopyiieHHs (GochopHO-KaIbI[IEBOTO
0OMiHYy, BpaxOBYIOUH TileprapaTUpeos3, CTaI0 NPUIUHOI0 po3BUTKY Al 1 moBeaeHe
3HAYHE 3HMKEHHS €KCKpeIlli KaJbI[il0 y MaiieHTiB 13 Al' B TOpiBHSAHI 3 TPYMHOIO
koHTpoato [148, 158]. Takox, Bitamin D 3HWKye OIOCHHTE3 pEHIHY B
IOKCTaKJIIyOOUYKOBUX KIITHHAX 1, THM camuM, aktuBHicTE PAAC [24]. I'imote3a
«10HHO1» Teopii po3BUTKY Al 0a3yeTbcsi Ha YySBIIEHI NP0 MATOJIOTIYHY IO
30UTBIIICHHS  KOHIIGHTpAIli  BHYTPIITHBOKIITUHHOTO  KaJIbBINIO,  3HUKCHHS
BHYTPIIIHBOKIITHHHOTO MarHito 1 pH [287]. Husbkuii piBeHb Kambllil0 y CUpOBAIll
KpoB1 BHaciioKk Aediuuty Bitaminy D ((25 [OH] D) <30 Hr/mi) npu3BOAUTH J10
BTOPUHHOTO TMJBUINCHHS IMAapaTrTOPMOHY, SKHH Yy CBOIO 4Yepry, 30UIbIIye
KOHLIEHTPAI[I}0 BHYTPIIIHBOKIITUHOTO KaJbIII0 TJIAJKOM SI30BUX KJITHH, IO
pEryIo0Th TOHYC cyAauH. ['imoBiTOMiHO3 D mpU3BOANTH 10 MOCUJIECHHS CYIUHHOT

PE3UCTEHTHOCTI Ta 30UIBIICHHS KOMIUIeKcy iHTHMa-menia [156]. ITlpoBeneni
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€I1IeMI0JIOT14HI Ta KJIIHIYHI CIIOCTEPEIKEHHS BKa3yIOTh, 1110 caMe HU3bKUM BITaMiH-
D-cratyc Moxke OyTu OgHUM 13 (pakTOpiB, IIO0 BU3HA4a€ reorpadiuHi 1 CE30HHI
KOJIMBaHHS 3aXBOPIOBaHHsA cepiisg Ta cyauH [204].

Kpim Toro 6yno BUBYEHO 3B'30K MiXk (haKTOpaMH PU3HKY CEPLIEBO-CYTUHHUX
3aXBOPIOBaHb Ta piBHEM BiTaMiHy D y CHpoBaTIIi KpOBi cepell TOPOCIOTO HACEICHHS
CHIA. Ha miacraBi gociikeHb OyB 3p0o0JIeHUN BHCHOBOK, IO 3HMKCHHS PIBHS
25(OH)D y mna3mi KpoBi acoliiioBaHe 3 BaXXJIMBUMH YWHHUKamu puszuky CC3
[204]. JocnimkenHs in vitro miarBepauiy, 1o 1,25(0H),D, sk cyuHHMI 3aXHUCHHM
areHT, 3MEHIIY€ MIKIJIMBUI BIUTUB KIHIIEBUX MPOAYKTIB IIIKallli HA €HJOTENH! 1
MoKpairye akTuBHICTh cucteM NO [298, 317].

Konnentparii 25(OH)D B cuposarii Big 30 70 100 HI/MiI MOXKYTh CIpUATH
3aMo0IraHHI0 Ta KOHTPOJIIO KapAioMeTa0OMUYHUX (AKTOPIB PHU3UKY, TAKUX SIK
aboMiHanbpHE OXXKHUpPIHHS, BUCOKMU AT 1 BUcCOkui piBeHb xoJsiectepuny JIITHIL]
[53]. HamportuBary BuIle3raanoMy, pe3yJibTaTH KiUIbKOX I1HTEPBEHIIIMHUX
JOCHIKeHb, 110 BUBYAIU BIUIMB aJliIMEHTApHUX 100aBOK BiTamiHy D Ha mepedir
EAT, BusBunucs cynepewinsumu [136, 207, 266].

T'enoepni 6iominnocmi ma apmepianbHa cinepmeHsis

BBaxaetbcs, 110 y 4osoBikiB AT 3HaUHO BHILE, HK Y JKIHOK. AHAPOT€HH
MOKYTb CIIPUATH Ba30KOHCTPUKIIIi Ta po3BUTKY EAT nutsixoM nocusiieHHs excrpecii
TpomOOKcany A2, ekcrpecii HopaApeHaliHy, aHrioteHsuny Il Ta akrtuBariio
egporenito. [lpumymieno, 1o TpuBajie BBEACHHS TECTOCTEPOHY JIOMAM, IO
3MIHCHIOIOTh TPAHCTEHICPHHI MTePEX i BiI )KIHKH /10 otoBika, miasuirye AT [300].
Ex30reHHuii ecTporeH ik KOMOIHOBaHUM TOPMOHAJIBHUN KOHTPALIENITUB Y JKIHOK Y
npeMeHonaysi abo siK 3aMiCHa TOpPMOHaJIbHA Teparis y KIHOK y MOCTMEHOMay3l
Takok Moxe miaBumTi AT [246].

Pacoso-emniuni pakmopu ma apmepianvua cinepmensis

Y nomynsmii  TemHomkipux Al € OUIBII  MOMIMPEHOI0, aje TaKOX
MOYMHAETHCS B MOJIOAIIOMY BIIli 1 € OUIbII Ba)XXKOI Ta BHUKJIUKAE OUIbIIE

MOIIKO/KEHb opraHiB-MimieHel. Bucoka mommpenicte EAIT y TemHOmKipux
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apoaMepHKaHI[IB MOSCHIOETHCS MiABUINEHUM BCMOKTYBaHHIM Na* Hupkamu [47,
238].

Yunnuku 006K ma iXHill HeCHpUuAmMIUSUU 6NIUE HA PO3GUMOK mda
npozpecysanHs apmepiaibHol 2inepmen3il

Sk BimoMo, cTpec, OXUPIHHS, TIOTIOHOMATIHHS, TIMOAWHAMIS Ta HaAMIpHE
CIIO>KMBAHHS COJI1, 3a0pYTHEHHSI TIOBITPS Ta 3alIyMJICHICTh acoIlitor0Th 13 Al

3abpyonenns nogimps. KOPOTKOYACHWH BIUTMB 3a0pyIHEHOTO TOBITPS
niguinye AT (mepeBakHo miactomunuii AT) y mamieHTIB 3 HOpMaJbHUMU
nokazHukamMu AT. BB apiOHMX 4aCTMHOK 3 aepoJIMHAMIYHUM JiaMeTpoM <25
MKM CTHUMYJIIO€ a(pepeHTU JIEreHiB, sIKI pe(IEKTOPHO MIIBUILYIOTh CUMIATHYHY
aKTUBHICTh, TOJI SIK HAWAPIOHINI YACTUHKU MOXYTh IMOTPAIUIATH B CUCTEMHHM
KpOBOOOIT, BUKJIMKAIOUM OKCUJATHCHHUM CTpeC 1 3amajieHHs CyluH. BIiuB 030HY
aCoIIIO€ 3 IMIBUIICHAM PHU3UKOM IEepeaIacHOi cMepTi. Pe3ynbraTti cBiguaTh mpo
3MIHM B AaKTHUBHOCTI BETe€TaTUBHOI HEPBOBOI CHUCTEMU SK TPUYUHY PI3KOTO
nigsuieHHs AT, Toal Sk MOBUIbHINIE MOPYWEHHS (YHKIII CyAHH, WMOBIPHO,
MOSICHIOETHCS CHCTEMHUMH 3allalIbHUMU peakiisiMu. Kisibka TOCIiKEHb TTOKa3aly,
IO BariTHI JKIHKH, $K1 JIUXalOTh 3a0pyJHEHUM TMOBITPSAM 1 MiANAIOTh CBOIX
MaiOyTHIX JITEH BUCOKOMY PU3HKY pO3BUTKY autsuoi Al [276, 332].

3awymnenicms: YWCIACHH! 1HAMBIAYadbHI JOCTIDKEHHS 1 MeETa-aHali3u
3aCBIIUMJIM TPO TO3UTHUBHUN 3B'A30K MDK IIYMOBUM HaBaHTaxeHHsIM Ta Al
[IpunyckaeThcsi, MO acoliaiis MoXKe OyTH OIocepeiKoBaHa TMPSIMUMH Ta
HEMPSMUMHU NUISXaMHd — BIAMOBIAHUM € OlOJIOTIYHWN BIUIMB Ha BETCTATUBHY
HEPBOBY cHcTEeMy, (piziosoriro cHy Ta pyHkiiro enpoTenito [208, 276]).

TromrwoHonaninKA: MANIHAS TIOTIOHY Ta BUKOPUCTAHHS €JIEKTPOHHUX CUTAPET
nigsuiye AT 1 mnpuckoproe aTepoTpOMOOTHYHI MPOIECH 33 JTOMOMOTOIO
PI3HOMAHITHUX TOTEHUIMHUX MEXaHI3MiB, BKJIIOYAIOUM MIKIAJIMBUNA BIUIMB Ha
(GYHKIIIO eHA0TEIN0, 3anaieH s, Jimian Ta Tpom003 [108, 154, 174].

Pizne: ponb Makpo- Ta MIKpOEJIEMEHTIB, KaJlilo, MarHito, Kajbliito, hochopy,

IUTPaTIB, aJIKOTOJIO, KaBH, COJIOJKMX Ta30BaHUX HAIoOiB, BHCOKOTIp’S Ta
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TOKCUYHOTO BIUTUBY CBHHIIIO TAKOXXK aCOIIIOIOTH 13 PO3BUTKOM Ta MPOTPECYBAHHAM
€CEeHIIIAJIbHOT apTepiaabHOI TNepTeH3Ii.

3a cydacHumH ysiBIeHHsMH, natoreHe3 EAI OGararodaxtopuuii Ta €
pE3yNbTaTOM B3a€EMOJIl CHJOTCHHUX YWHHUKIB, IO CIPHUSIOTH PO3BUTKY
3aXBOPIOBaHHs, Ta €K30T€HHUX BIUIMBIB, IO PEali3ylOTh TaKy MOXIHUBICTH Ta
HE3Ba)KaI04M Ha YMCIICHHI TOCTIKEHHS, TaTOTeHETHYH1 JIJaHKU hopmyBaHHs EAT 1
CHOTOMHI JIUIIAIOTHCS IO KIHI1 HE BUBYCHUMU. TOMY BaXKJIMBUM € TIONIYK PaHHIX
CTaOILHUX MPEIUKTOPIB MOKIIUBOI 1T0siBM EAT" y momysisiiii Ta MapKkepiB IpOrHO3Y
TSDKKOCTI 11 miepeliry, siki BA3HaYaTUMYTh aKTUBHICTH METa00JIOMY, IPOTEOMY Ta

emreHOMHUX CTPYKTYp [297].

1.2 MoJieky/JIIpHO-TeHeTHUYHi NPEAUKTOPH apTepiaJbHOI rineprexsii.

[TinBumenuii AT € npoBinHuM cniagkoBuM (aktopom pusuky CC3 y BChomy
cBiTi. ['eHeTnuHa apxitektypa AT B nanuii yac Hamuye rnoxaj 30 reHis, B T.4. FT€HU
3 PIAKICHUMH MYTAaIisIMU, SIKI IPU3BOAATH 1O MOHOT€HHUX (POpPM TinepTeH3ii 4u
rinoteHsii, Ta noHaxa 1477 nommpeHux OJHOHYKICOTUAHUX moixiMopdizmi (SNP).
[le obymoBmtoe henotumnoBy rereporennictb AT 1 BignmoBigae Mo3aiuHiil Teopii
[lemxa, 3rigHO 3 KOO po3BUTOK EAIT moB’s3aHuii 3 LUIMM KOMILJIEKCOM
B32€MOIIOB’I3aHUX MOPYIICHB Y PI3HUX CUCTEMAX: TeMOJIMHAMIYHIM, METa0OIYHIH,
HelporymopaibHii. L{g Teopis po3risaae eceHIiaabHy TIEPTEH310 HE IK OKpeMe
3aXBOPIOBAHHS, & SIK CYKYITHICTh 3aXBOPIOBaHb (TI1JBUIIB €CEHITIATBHOT T1EPTEH3I1)
3 pI3HUM MOXOJKEHHSM 1 Haciiakamu. Mo3aika mpu4uH apTepiaabHOi TinepTeHsii,
SKIIO BOHA ICHY€E JJIs €CEHIIalbHOI TinepTeH3ii, NoTpeldye 3’sCyBaHHS, OCKUIbKU
BOHA MOTEHIIHHO BIAKPUBAE HOBI MOXKJIMBOCTI JUTsl CTpaTudikailii, po3poOKu JKiB
Ta TepcoHigikoBaHoi Meauiuuu [182].

HalinommpeHiiiown NpUYMHOI0 BIAMIHHOCTEH Yy CTPYKTYpl T'€HIB € TOYKOBI
MyTarii — OAHOHYKJIEOTHAHMA mojiMopdisM SNP, mo o3Hauae 3amiHy OJHI€T
a30TucTOi ocHOBM Ha iHmy B auisHIl JIHK a6o PHK ta nmpuzBoauTh 10 nosiBu Ti€l
gy iHMOI PeHoTunoBoi o3Haku. JlocmimkeHHs cnaakoBoi poji SNP, Haibimbm

3HAUYIINX MapKePiB «CTaTUYHOTO» T€HOMA, BUCBITIIIOIOTH HOB1 010JIOT1YHI MUISIXU
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perymsiii aprepialbHOr0 TUCKY, 30araueHi TeHaMH, 1110 eKCIPECYIOThCS B CYAMHHUX
TKaHWHAX, 1 BUSABIIIOTH MOTSHITMHI TepaneBTUaHiI MitreHi mpu EAT [310, 311, 329].
Came BuBueHHs SNP crano oco0auBO 3py4HUM i1 KapTyBaHHS TEHIB,
imeHTrdIKamii MyTaiii, M0 COPUSIO0 BUBYCHHIO PI3HOMAHITHUX TEHETUYHUX
MEXaHI3MiB, fKI CIPUYMHIOIOTh BUHUKHEHHS 3aXBOPIOBaHb, 30KpeMa 1 CepIieBO-
CYJIMHHOI1 MaTOJIOr1i, a TAKO 3yMOBUJIO BUJIJICHHS T€HIB, TPOYKTH EKCIIPECIT SIKUX
31aTHI OpatH ydacTs y perymsinii AT ta, BinnmosinHo, po3sutky EAT [110, 329].
Jocaimkenns acoriaiii reaomiB BusBmIH noHan 100 SNP, mo nos’s3aHi 3
¢denotunamu AT, a 1ie 1ano 3MOry BU3HAUYMTH HOBI IUISIXU po3BUTKY EAI [187].
MoHoreHHi QopMH JAHCpEryjsilii apTeplaJbHOrO TUCKY JAaI0Th BAaXIUBY
1H(}OopMaIlil0 1010 MOro PEeryaloBaHHS Ta PO3MIMPEHHS PO3YyMIHHS MEXaHI3MIB
po3BUTKY i likyBaHHs EAIL. OnHak neBHMM mofiMop(di3M HE 3aBXK/I1 OB’ I3aHUN 3
HAsIBHICTIO MEBHO1 ()EHOTUIIOBOI O3HAKU. 3apa3 BiIoMUM (PEHOMEH IIeHOTPOii, 1110
O3HaYae, 110 OJUH 1 TOH ke MmomiMopdizM MOKe MaTU KiJTbKa (PeHOTUIIOBUX MPOSIBIB.
Hanpuknaza, reHeTMyHa CXWJIBHICTh /10 NaliHHSA NOB’si3aHa 3 361 momiMoppHUM
BapiaHTOM y 14 renax, mo 0epyTh y4acTb y pO3BUTKY CEPIIEBO-CYUHHOT MATOJIOT1i
[168]. 11i ¢heHOTHIIOBI BIAMIHHOCTI MOXKYTh OyTH 3yMOBJICHI PI3HUMH MPUYNHAMH,
BKITFOUar04M B3aeMoiro pizaux SNP [187, 307]. V kiiHiIUHINA TPaKTHIll TCHETHYHAN
aHa3 dYacTilieé TMPOBOASATh MIISXOM MOJICKYJISIPHOTO TECTYBAaHHS «TE€HIB-
KaHJIUJATIB» CXWIBHOCTI 10 3axBOproBaHHs. Lle renu, cmankoBi (mojgiMopdHi)
BaplaHTH SIKUX MOPIBHSIHO HE3HAYHOIO MIPOIO BIUTMBAIOTH Ha (DYHKIIIIO KOJOBAHHUX
Ou1KiB ((hepMEeHTIB), y TMO€JHAHHI 3 HECHPUSITIUBUMH 30BHIIIHIMU (PaKTOpAMH
MOXYTh BUKJIMKATU PI3HI 3axBoptoBaHHs [/4]. BpaxoByrouu, 1m0 TI'eHETHYHA
1H(OopMaIris JOJUHU B OCHOBHOMY CTaOUTbHA BiJl HApPOJKEHHS, BOHA MOXE JisITH
SK paHHIN NPeauKTOp pU3NKy po3BUTKY Al'. BusiBnenus nmomiMmopdHUX BapiaHTIB
I'CHIB, TOB'S3aHUX 3 BHCOKHM PHU3MKOM HOTO PO3BUTKY, MOXE OYTH OIHUM 3
NMEPCIEKTUBHUX HAMPSIMKIB PaHHBOI JIarHOCTUKH Ta TPODIIAKTHKUA I[HOTO
3aXBOPIOBAHHS, KpPIM TOTO, HAABHICTH M€l 1HQOpMalii JO3BOJUTh YTOYHUTH
MPOTHO3 THX, XTO BXKE CTPAXKJAE HA II€ 3aXBOPIOBAHHS, 1 MEPCOHI(DIKY€E MIIXIA 10

mikyBanns [/4, 168, 180, 182]. Takuii mepcoHami30BaHUN MiAXiA O JIKyBaHHS,
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3aCHOBAHUM Ha OTPUMAaHIN JOCHITHUKAMH 1H(OpMaIIii PO Pi3HY IO JIKAPChKUX
3ac00iB, 3aJIEKHO BiJ] TCHOMY KOHKPETHOI JIFOAWHH, € BHUPIMIAILHUM 3aBIaHHIM
dbapmakoreHeTuky. BapTo 3a3HaunTH, 1110, HE3BAXKAIOYH HA MPOTPEC, TOCATHYTUH Y
i} ramy3i MEJUIIMHY 32 OCTaHHI POKH, 10C1 HeMae O(DiliMHUX peKOMEHAaIlIH 11010
NEPCOHAII30BAHOTO iaxXomay, 10 BpPaxoBye (dbapMaKOreHOMIKY
AHTUTINEPTEH3UBHUX TMpenapariB; TOAI SK JJi, HANpUKIAl, MepopaTbHUX
AHTHKOATYJISHTIB, JACSIKUX MPOTUIIYXJIMHHUX TMpernapaTiB ICHYIOTh MOJi0HI
peKoMeHaaItii.

JlocaimkeHHsT OJIM3HIOKIB TTOKa3alH, o crmaakoBicTe Al' cranoButh 40%. 3
METOI0 OLIHKK cnaakoBocTi AT, aMepukaHCbKI BYEHI BUKOPUCTOBYBAJIM JaH1
reHoMHoro mnojimMopdizmy 3 mocmimkeHas Atherosclerosis Risk in Communities.
BcranoBieno, mo cnaakoBicTe cTtaHoBUTH 20% / 50% 1 27% / 39% ns
cuctosiyHoro AT / giactonmiyHoro AT y nrofeit eBponencbkoro Ta apuKaHCbKOro
MOXO/DKEHHSI, BiMOBIIHO [245].

CrekTp reHiB-KaHAUAATIB, SIKI OepyTh ydacThb y peani3alli pO3BUTKY Ta
nporpecyBaHHs Al', TOCUTh IIMPOKUH 1 BKIIIOYAE IPYIH I'€HIB, SIKI KOHTPOIIOIOTh
pi3Hi MeTalOoMi4HI Ta TroMmeocTaTuyHl cucrteMu. 3okpema, reHu PAAC (ren
anriorensuHoreny  (AGT), rTem  peniny (REN), TeH  aHrioTeH3WH-
nepetBoproBaibHOro (epmenty (ACE), ren penentopa anrioteHsuny-II tumy 1
(AGTR1) Tomio); renu minigaoro oominy (reH amoiinonporeiny Al (APOAL), ren
anominonporeiny B (APOB), ren anominomporeiny C (APOC), ren
anoninonporeiny E (APOE), ren minmomporeinninasu (LPL) Ttomo); renu, 1o
BH3HAYAIOTh CTaH CHAOTENII0 CYANH (TeH CUHTa3u okcuay a3oty engoredito (NOS),
ren erporeniny (EDN1), ren napaokconasu (PON) ta in.) [182, 269].

Cxitagauil Kackaj B3a€MOII0YNX JIAHOK MAaTOTeHe3y 3a Yy4acTI0 HUPKOBHX,
HEPBOBUX, €HJOKPUHHUX, CYIMHHHMX Ta IHIIMX MEXaHI3MIB KOHTPOJIIOE OCHOBHI
nerepminantTd AT — cepueBuil BUKU[ 1 3aranbHuii niepudepudnuii omip. Kinbka
TeHIB Y KOXKHIH 13 [IUX CUCTEM CIPUAIOTH BUKOHAHHIO CcrieUM(PiuHUX QYHKIIH, 1110
perymoiots AT. VYV ormsgoBomy pocmimkenHi Padmanabhan et al. [223],

3araJbHOTEHOMHA  acoriamiss  BusBuia moHax 100  OZHOHYKICOTHIHHMX
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noiMopdi3miB, OB’ sa3aHux 3 peHotunamu AT, 1 BU3HAUYUIIA BIPOT1IHI HOBI XU
perymsanii AT Ta MOXIHB1 MimieH1 A (GapMaKoJIOTIYHUX TpenapaTiB. [ eHeTHnuH1
dbakTopu BIUIMBAIOTh Ha peryisinito AT, sk moka3ye MOpiBHSAHHS MOHO3UTOTHHUX 1
JTU3ATOTHUX OJM3HIOKIB, a TAKOK TEHETUYHO CIIOPIAHCHUX JIITeH 3 YCUHOBICHUMU.
[H1T1 TeHHO-aCcOMIOBaH1 TOCTIKEHHS BKIIOYAIOTh:

1. MiHopHI1 ajneni 3a ABOMa MiCCEHC-MYyTallisIMU B T€H1 corin (CepuHOBa
nenTraasza). Corin pepmenTaruBHO niepeTBOproe Mpo-ANP 1 pro-BNP B Giosorigso
aKTHBHI HATPIMypETHUYHI MENTUIN, K1 3a3BUYal 3axXuIaroTh Bl Al', BIIMOBIIHO,
TeHETHYHI MOPYIIECHHS 3aXMCHOTO MEXaH13My MOKYTh IIPU3BECTH JI0 T1IEPTOHII.

2. VY HegaBHBOMY JOCIIIKEHH] OyJIO BUSIBJICHO, 110 T€HETUYHI BapiaHTH
TpaHCHopTepa TiaMiHy MPU3BOJATH 10 301UIBIIEHHS CEPIIEBOTO BUKUITY Ta 3HUKEHHS
3araJibHOTO NIepU(EPUIHOTO OTIOPY CYAHH.

3. OnuH 3 rpynu nomupeHux BapianTis Bkimodae red UMOD, saxuii kogye
ypomoxayniH. Hanekcrnpeciss ypoMOayiiHy BUKJIMKA€ aKTHUBALIID YYTIUBOTO JO
dbypoceminy HUpKOBOro HarpieBoro korpancnoprepa NKCC2. dapmakosoriube
npurniueHHs NKCC2 dypocemiiom Oyino 6utbi ehekTuBHAM uist 3HMKeHHS AT y
MAIIEHTIB 3 apTepialbHOIO T1MEePTEH3IEO.

4, Hocmimxennss GWAS BusiBuiM, 1mo OyJb SIKUM TeHETUYHHUUN IedeKT
aktuBHOCTI reHa eNOS Moxe cripust Bucokomy AT.

S. binbiie Toro, Kijibka MOPYyIIEHb 3 OJHUM F€HOM BUKJIUKAIOTh BITHOCHO
piakicHi GopMu TiNmepTeHsii, 3MIHIOIOUA YUCTY peadCcopOIlito HATpito. Y JesSKHX
JOCIIDKEHHSAX  3MIHA  IIOCHIJIOBHOCTI  SIK  aQHTIOTEH3WHOT€HHHMX, TaK 1
aHT10TEH3MHOBUX PELENTOpPIB MOB’sA3yBayn 3 Al

Sx 1 3a3Havanocs ganumu (axosoi mitepatypu, EAI" € mynerudakropaum
3aXBOPIOBAHHAM 13 YMMAJUM BHECKOM TEHETHYHOI CKJIQI0BOi. Y 3B’S3Ky 3 IIUM
JOLIIIBHUM € BUBYEHHS 0COOJMBOCTEW (OpMYBAaHHS, PO3BUTKY L€l MAaTONOrI
3anmexHo Bl moniMopdizmy reHiB PAAC, 30KkpemMa TEHETHYHOTO MapKepa
aKTUBHOCTI Ba30KOHCTpUKTOpa aHrioTeH3uHy Il penenropa 1-ro tumy (AGTR1),
ockinbkn came dyepe3 crumyisinito AGTR1 peani3yroTbCsi OCHOBHI eQeKTH

anrioTeH3uHy-l1l, HeagexkBaTHe BUIITICHHS KOTPOTO, SIK BIIOMO, 3yMOBJTIOE HE TUTBKU
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nigsuiieHHss AT, ane i peMojentoBaHHs ceplid Ta cyauH [283]. 3ailikaBieHICTh
JIOCITITHUKIB CIIpsIMOBaHa Ha BUBYEHHS mosiiMopdismy A1166C (rs5168), ockinbku
caMe 1eil mommopdizM TOB’SA3yIOTh 13 BapiaOeNbHICTIO  (YHKI[IOHAILHOT
aktuBHOCTI perienitopa AGTR1, o 3ymoBitoe po3Butok EAT.

Kniniune 3nauenns nonimopgismy AI1166C A>C (rs5186) eena peyenmopa
muny 1 0o aneiomenzuny-I1 (AGTRI). I'en AGTR1 nokamnizoBanuii Ha 3 XpoMOCOMi
(3924) 1 koxye penenitopu repiroro tuiry no anriorensuny |1 (AT-II), po3ramroBani
B €HJIOTEJIi CyJMH Ta OIMOCEPEIKOBYIOTh YCl OCHOBHI CEpIICBO-CYJIUHHI e(eKTu
anrioreH3uHy. Sk 1 i komnonentu PAAC, 1ieit ren 6epe yuacts y peryinsamii AT
[182]. V mitepatypi onmcano monan S50 ¥oro moniMophHUX BapianTti. HaiiOinbIie
KJIIHIYHE 3Ha4YeHHs Mae nomimophism AI1166C A>C (rs5186). llpu 1pomy
B1JI0YBAETHCS TPAHCBEPCISI HYKJICOTHY aJICHIHY Ha HUTO3UH (HOHCEHC-MYyTallls) y
nosiokeHHl 1166 HyKI€oTHIHOI MOCHIIOBHOCTI reHa. Lle mpu3BoauTh 10 3MIHU
akTUBHOCTI perenropa anrioreHsuny |l (G-mporein3p’s3yBasbHOTO), SKUH €
IPEICTABHUKOM CyNEpCIMEHCTBAa KIITUHHUX PELEenTopiB 1 3MA1MCHIOE mepeaady
rOpMOHaJILHUX curHaiiB [18].

Haspnicte C-anens y mnomimopdizmi A1666C A>C npu3BOAUTH [0
nigsuieHoi 4yTiauBocTi PA1 no HopmansHoro piBus AT-11, a, oTxe, 1 BULLIuX piBHIB
AT. Po3MOBCIO/KEHICTh 1IBOTO MOMIMOP(}I3MYy cepesl €BPOIEOiqHOI pacu JTOCUTh
IMpoKa 1 cTaHOBUTH 27%. JloCiIPKEHHs TTOKa3au, 1110 0COOU, K1 CTPAKIat0Th Ha
EAT’, nocroBipHo uacrime manu renotun A/C abo C/C rena AGTR1 y nopiBHSIHHI
31 3mopoBuMu Jroapmu [160, 274, 235].

HasBHicTp maHoro nomimop@izMy acouiroe 31 3MIHOIO peryJssiii ekcnpecii
reda AGTR1 3a momomororo B3aemomii 3 MikpoPHK miR155, sika € Hexomyouoro
monekyinorw PHK, 3maTHOIO KOMILIEMEHTapHO 3B'SI3yBATHUCS 3 HETPAHCIbOBAHUMU
ninssakamMu MPHK-mimeni. MikpoPHK miR155 HeratuBHO perynioe exkcrnpecito
reda AGTR1, mo npuszBoauTh 10 30UIBIIEHHS CHUHTE3y OlIKa Ta acoIiioe 13
po3ButkoM Al [54]. KpiMm 1p0r0, iCHYIOTH e 3 acleKTH peryJsiii peunentopa

AGTR1. Tlo-niepre, aktusariist peuentopa AGTR1 3MeHIye KibKicTh perenTopa y
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kiituHi. [lo-npyre, TpuBana crumyisiis AT-II cipuunHse 3MEHIIIEHHS TPOAYKITT
AT-II uepes mpoteinkinasu. [lo-tpete, Mmomynsuis ekcrpecii rena AGTRL.

Kpim Toro, Oyno nmokasano, mo ren AGTR1 Bigirpae BaxiauBy poJib y reHe31
aTepockiiepo3y. Jlocmmkenns, nposeaeHe B Kurai y 2017 pormi, mokaszaino, 1o
reHotun AC rena AGTR1 moxe OyTH 10AaTKOBUM HE3AJICKHUM (PAaKTOPOM PUBHUKY
pecTeHo3y Micis IMIUTaHTAaIlll CTEHTY 3 JIIKapChbKUM MOKPUTTAM Yy manieHTiB 3 [XC
crapmie 60 pokis [336].

OnHuM 3 HaWBKIIMBIMIMX (aKTOPIB, IO CIPHUSAIOTH peajizallii Tiel 4 1HIIO1
reHeTHYHOi 1HpopMallii, € emireHeTHYHui BIUMB. OJHUM 3 EHIreHEeTUYHUX
MEXaHi3MiB peryJuiiii ekcrpecii rediB € metuntoBanHs JIHK, To6To MmeTuiatoBaHHs
[IUTO3UHY J0 5-METUJIIIMTO3UHY, B mepury uepry Ha caiitax CpG-IuHYyKJI€OTH/ 1B
[143]. docaigauku Li X, Wu N, Ji H 3 Kurato gosenu, mo metuaoBanas AGTR1
Oepe yuacts y peryii excrpecii rera AGTR1 1 mo rimepmerumoBanas AGTR1
acollitoe 3 pusukoM po3BUTKY IXC came y 4YOJOBIKIB, ajie HE y >KIHOK, 4epe3
TeHJIep3aekHI e(DEeKTH IMaTOreHEeTUYHUX MexaHismiB [175]. 3a maHumu psay
JocIiKeHb, MyTaHTHUIN C-anens reHa AGTR1 € HaltO11b111 HECIPUATIUBUM Y TLJIaH1
nporHo3y yactoTd po3Butky 1 crymens [JII, miacromiunoi auchyHKIT,
JKOPCTKOCTI aopth 'y xBopux Ha Al, CynpoBOIKYEThCS TMiACHICHOIO
BA30KOHCTPHKIIi€0 y BiamoBiab Ha AT-11 Ta 3poctanHsiM Bazonpecuny [65].

Kniniune snauenns nonimopghizmy rs228570 eena VDR

Ockinbku PAAC € OGaratopiBHEBHM CKJIQJHUM MEXaHI3MOM peryJsiii
CYIMHHOTO TOHYCY, METa0OJIIYHOTO TOMEOCTa3y, BOJHOTO 1 €JIEKTPOJITHOTO
OayaHCcy, TO JMOCHIIKEHHS 1i CKJIaJOBUX, 30KpEMa I€HETUYHOI0 MEeTa0OoI1YHOrO
peryastopa aktuBHOCTI PAAC — Bitaminy D (VDR), € BaxxnuBuM y natorenesi EAT
Ta MOKJIMBHUX IIJIsIXaX (papMaKOr€HETUYHOI KOPEKIIIi 1 MPEeBEHIII1 TSIKKOro rnepeoiry
EAI" ta moxnuBux yckiagHenb. ['en VDR po3Mimenuit Ha xpomocomi 12q 1 Mae
YUCJICHHI 3arajibHi ajenbHI BapianTu. Bin Biumrowae 15 ek30HIB (KOomyrodi OiJTOK
ek30HM: 2—9 1 HenepekiaaeHl ek3ouu: la — 1f) Ta nB1 anbTepHATUBHI NPOMOTOPHI
obmnacTi [28]. 'ern VDR wmicTuTh G311y ajelbHUX BapiaHTIB, 1 IEAK] 3 HUX MOXKYTh

npu3BoauTH A0 3MiH y ¢yukmii VDR. binsmricts mommMopdizmi y reni VDR
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JIOKYIOTBCSL B PETYJISTOPHUX OOJACTSAX, TAKUX AK S'-mpomMoTopHa obyacth Ta 3'-
UTR, a He B xomyrwouumx €K30Hax. Bapialis perymsTopHoi o01acTi reHa Moke
3MIHUTH TIOCHIIOBHICTh OUIKa 1 MOXeE MPU3BECTH A0 PI3KUX (YHKIIOHATBHUX
edeKTiB, TaKUX SK 3MiHA CHOPIAHEHOCTI A0 Jiranay abo 3B's3yBanHs 3 JJHK. Ha
CHOTOJIHIIIHIN JIeHb BIIOMO I’STh modiMopdi3miB B Jiokyci reHa VDR: ex3on 2
THIYKYIOUOTro ToiMOp(di3M KOJIOHA, SKHM JOCTIDKYETHCS HUIIXOM PECTPHUKIIIT
depmenty Fokl; knacrep momimopdizmy B 3’°-kinmi rena VDR, mo gocmimkyeTbes
METOJIOM pecTpuKiiii ¢pepmentiB Bsml, Apal, Taqgl; a Takox mosiageHiIa3yr04oro
nommMoppizmy 4, sSKAld JoKamizyeTrbcs B KiHIN  VDR3’-ninsgHkM, 1O He
TPaHCIIOEThCS [28].

VDR Hanexutb 10 SIACPHUX BHYTPIIIHBOKIITUHHUX PELENTOPIB MiATHITY
PPX. Mo HuX TakoX BIJIHOCATH TOPMOHHU NIMTOMOJIOHOI 3aJ03U, CTEPOiaHI
ropMonu. Came 1 rpyna perenTopiB TpUMaEe i KOHTPOJIEM €KCIIPECi0 TeH1B, 110
BIJINOBIJIAIOTh 32 TpPAaHCMEMOpaHHUN TPAHCIOPT 10HIB, PETYIIOIOTh (PYHKINT
nporidepamnii, amontoszy, wMetabomismy [19]. VDR BoNOmifOTH  BHCOKOIO
CIIOPITHEHICTIO 3 TOPMOHAIBHO-aKTUBHOI (opmoro Bitamina D — 1,25(0OH),Ds,
CEKpelIis AKOT0 3aJIeKUTh Bl KOHIIEHTpaIlii Kayblito Ta hochopy B opranizmi [326].
[Tpu rinokansuiemii piBeHb napatupeoignoro ropmony (I1TT7) migBuiyeThes, a BiH,
B CBOIO UEPTy, CTUMYJIIOE aKTUBHICTh HUPKOBOI 1 0-T1IpOKCHIIAa3H Ta aKTUBY€E CUHTE3
1,25(0OH);D;. Kanpuutpion 3B’s3yerbes 3 VDR Ta mpumBuairye adocopOIiro
KaJIbIiI0 B TOHKIH Kutimi [64].

[IpoBeneni AoCHiHKEHHS BKa3ylOTh, IO BiTaMiH D HaJeKUTh O TPYyNH
KUPOPO3UMHHUX BITaMIHIB, MPOTE€ Ha BIAMIHY BIJ I1HIIMX BITaMIHIB, BIH €
CIpaB)XHIM TOpPMOHOM. BiH € O010J0riYHO HEAKTHBHUM, Hajae Hecmerudiuai
OilosoriyHl e(eKTH 3a paxyHOK B3aeMojii 31 cnenupiYHUMHU pelenTopamu, L0
PO3TalIOBYIOTHCS B sApax KIITHH PI3HUX OpraxiB Ta cucrteM. Biramin D npoxonuts
JIBOCTYTICHEBY MeTa0oumi3alito (CrmoyaTky B TI€UiHIN, a 3TOJOM y HHUpPKax) 1
NEPETBOPIOETHCSI HA AKTHUBHY TOPMOHabHY (opmy (kanbiuTpion). Came Taka
dbopma MoBOAUTH cebe SIK ICTUHHUN TOPMOH, TOMY 1 HA3UBAIOTh HOTO D-TOpMOHOM.

Bin Mae 3maTHICTH TeHepyBaTU 1 MOAYJIOBATH O10JIOTIYHI peakilii B TKaHWHAX-
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MIIIEHSIX 32 PaXYHOK PEryJisilii TpaHCKPHIILi reHiB. D-ropMOH peryitoe eKCpecito
6m3pK0 3% BCHOTO TeHOMY JTIOAWHU. Y mociimkenHi Lin R. Ta cmiBaBT. Bka3aHo,
mo Big 500 mo 1000 reHiB, JoKadi30BaHUX B PI3HUX XPOMOCOMaX, MOXYThb
aKTUBYBaTHCS Oe3mocepeabo i BrumBoM VDR-miranmis [252, 181].

Biramin D, 3B a3y1ounch 31 cBoiM perieritopom (VDR), BimuBae Ha romeocras
KauibIlito, hochopy Ta MeTaboJI13M KICTOK, a TAKOXK Ha Mo3ackeaeTHI GyHKIII1, Taki
K Tpodidepaliss KIITUH, IMyHOMOAYJsis, oHkoreHe3 [101], enmoremianbHa
dbyHKLis, 3amanenHs, Moaysiis aktTuBHOCTI PAAC, sika, 30kpeMa, peryntoe AT
[292, 328, 296]. Psnm mocmimkeHb MIATBEPAWIM, IO JIIOAM, B SKHX 3HHKECHA
CHpOBAaTKOBa KOHIeHTpamis 25-rizpokcuitaminy D (25(OH)D), 6Giomapkepa
cTaTycy Bitaminy D B opranizmi, MaroTh migsuienuit puzuk EAI[25, 78, 97, 169,
197, 202, 252].

Onnum 3 HaWOUIb mUpoko BUBUYEHUX SNP B reni VDR e nonimopgizm,
gioomuti sik pecmpuryiunui gpaemenm FOKI (rs228570 a6o rs10735810), mro
XapaKTEPHU3y€EThCSI 3aMIHOI0 THUMIHY Ha IIUTO3UH Y KOJOHI 1HILIALI TPaHCISIIT
(AGT) na xpomocomi 12q13.1 ex3ony 2. JlocaiKeHHs, B SKUX IMOBIAOMIISIIOTH JaH1
PO TIMEePTOHII0, TOKA3aU CYIIEPEWINBI PE3YIbTATH: AESAK1 JOCIIHKECHHS BUSBIISLITA
3HAYHUN CTaTUCTHYHUM 3B’ 130K Mixk FOKI 1 Bucoxum AT [85, 163], a ix1ri mokasanu
npoTHieKHI pe3ynbratu [306].

Fokl € equanm momiMopdizmom VDR, 1110 mpu3BOAUTH 10 3MIHEHOT TOBKHHU
Oinka, 1m0, HWMOBIpHO, Mae (YHKIIIOHAJIbHI HACHIIKH, Takl sAK aediunur ado
HaIMIIOK BiTaminy D Ta/abo nenarypariiisi aktuBHOI Gopmu Bitaminy D [126].
Bapiant A a6o T (anens f) y FOKI mpu3BoauTh 10 npoayKilii HOBHOIIIHHOTO O1JIKa
(427 aMiHOKHCIIOT) 3 HIDKYOK OIOJIOTIYHOK AaKTHUBHICTIO TIOPIBHSHO 3
noJiMopdHo Gopmoro, mo mictuth Bapiant G abo C (anens F); Bapiantu G i C
T'CHEPYIOTh OB KOPOTKUH Oi10K 3 424 aminokucioT. VDR 3 renoruniom Fokl GG
abo CC (FF) mpusBoauTh 0 migBUINEHHS akTHBHOCTI Oimka VDR mopiBHSHO 3
takoro 3 reHoTurnamMu GA abo CT (Ff) abo AA abo TT (ff) (23,28-31).Takum urHOM,
nominanTHi romo3urotu (FF) i rereposuroru (Ff) Marote y 2,2 pa3u BUIIMN PU3UK

rineproHii, HiXk perecuBHi romo3urotH (ff) [85].
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B onHoMy i3 HepaBHIX MeTa-aHami3iB OyJ0 mpoaeMoHcTpoBaHo Biutue FOKI
Ha pm3uK po3BUTKY EAI. Bbymo BusBneno, mo anenb f moB’s3anmii 31 3HAYHO
HIKYMMHK 11ancamu EAT y rimo6ansHOMY aHaui3i 3a aIMTUBHOO / TOMO3UTOTHOO
Ta 3arajibHOI0 / PEIIECHBHOIO TCHETUYHHMMH MOJICISMH, OCOOJIMBO B a31aTCBHKIil
MOMYJIAIIT Ta, 30KpeMa, y MIBACHHIN TOIMyJSIIii, SKa 3HAXOIUTHCS I PU3HUKOM
/MOMiHAHTHA, aJMTHBHA / TOMO3MIOTHA Ta TonmpeHa / pernecuBHa Mojeni. OaHaKk,
pe3ynbTaTi He Oynau 3HAYYIIUMHU sl eBporelmiB. L[i maHi MOKHa TMOSCHUTH
CTHIYHUMHU BigmiHHOCTsAMH, ockinbku SNP Fokl Bimirpae GaratodyHKIiOHAIBHY
poib y EAI' 1 Bapitoe MK E€THIYHUMU MOMYJISALISIMHU, 110 BKa3y€ Ha BILUIWB
TCHETUYHUX Ta eKOJIOoTriuHuX (hakropis [219].

Wang et al BusBriyn, mo momimopdizm VDR Bsml 1 Fokl acoriroe 3 AI' B
nomynsiii - CLITA. Swapna et al, mpoBemeni cepen 1HIIHCHKOI TMOMYJISIIIi,
npumycti, mo noiaiMopdizm VDR Fokl € paktopom pusuky EAT. Tum He MeHI,
BHUCHOBKH Mpo 3B’s130Kk MKk VDR ta Al' € cynepewmBumMu uepe3 BiIMIHHOCTI B
OKpEMUX 3pa3Kax Ta CXeMax JHU3aiHy.

['enni myranii cripusitorb po3BUTKy Al Ta iX anenbH1 BapiaHTH MPU3BOISTH
1o miaBuieHHs (a6o 3umxkenHs) AT. CtangapTHa MOJENb CTBEPIXKYE, IO eheKTH
IUX MHOXMHHHUX ayejied € aJuTUBHUMH, 1 KOXKCH TCHCTHYHUU BapiaHT CIIPHSE
npupocTy abo 3HwKeHHIO piBHS AT [224]. Pedynbrat MOACIIOBaHHS TEHETUYHOTO
PU3UKY Jal0Th MOKJIMBICTh MNPO(UIAKTHYHIM MEIMIMHI 3a JOMOMOIOK PAaHHIX
IHTEpBEHII1i KOMIIEHCYBATH BIUTUB CIIaJIKOBOCTI Ha sik MaiOyTHI pusuku CC3, Tak 1

po3sutky EAI 30kpema [187, 311].

1.3 MoxuBocTi JIarHOCTHYHOIO TMOWIYKY Ta MNPOrHO3YBaHHA
apTepiajbHOI rinepreHsii B yMOBaxX CbOr0JACHHS

YHpoaoBx OCTaHHIX TPbOX JIeKaj 3arajibHuil piBeHb Al y BiJIcOTKax Ha
IJIaHeTI 3arajoM 3MIHUBCS HE3HAyHO (HE3Ba)Kal0UM Ha ITOJIBOEHHS KIUIBKOCTI
XBOPUX, 30UIBIIMIIACH 3arajibHa YUCEJIBbHICTh HACeJeHHs 3eMJll Ta MOro CTapiHHA),
ajyie TATap MEepPeMICTUBCS 3 OaraTux €KOHOMIYHO PO3BHHEHUX KpaiH Ha KpaiHd 3

HU3BKAM 1 CEpelHIM piBHIMHU noxony. Y 2019 pomi moHan mimbspna Jroaen 3
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rineptoHiero (82 % ycix xBopux Ha EAI" y cBiTl) npokuBaiu B KpaiHax 3 HU3bKUM
1 cepeiHIM piBHEM JOXOTY.

Hes3Bakaroun Ha Te, 110 AlarHOCTYBATH apTepiaibHy TINEPTEH31I0 JIETKO 1
BIJTHOCHO JIETKO JIIKYBaTH 3a JOIOMOTOIO HEJIOPOTHX MpemnapariB, AOCTIIHKCHHS
BUSIBUJIO 3HAYHI MPOTAJIWHU B JIarHOCTHUIN Ta JiKyBaHHI. biau3bko 580 MibiOHIB
Jrojiel 3 aprepiaibHoro rinepTrenHsieto (41% xiHok 1 51% 40s0BIKIB) HE 3HAIHU TIPO
CBIH CTaH, OCKIJIBKH M HIKOJIM HOTO HE A1arHOCTYBAJIH.

JloCmDKeHHST TaKOX MOKa3ajio, 10 OlIbIIe MOJOBUHU Jrojeh (53% KIHOK 1
62% uonoBikiB) 3 EAI', abo 3araiom 720 MiNbHOHIB JIOJEH, HE OTPUMYBAJHU
JIKyBaHHS, sike IM HeoOxiaHO. HeBTimHUMHU € AaHi epekTUBHOTO KOHTpoJto AT:
iKY € e)eKTUBHUMH MeHII HXK y 1 3 4 xiHoK 1 1 3 5 vonogikis i3 EAT" [187, 335].

[Ipodecop Mamxun E33ari, crapmmii aBTOp AOCIIKEHHS Ta Mpodecop
rJI00abHOTO  €KOJIOTiuHOTO 3710poB’st B IlIkoni Trpomaachkoro 370pOB’S TpU
Imnepcrrkomy kosemxki JIongona, ckaszaB: «biM3bKO MIBCTOMITTSA MICIS MHUHYJO 3
TOTO 4Yacy, sIK MU MOYaJIM JIKyBaTU TINEPTOHIIO, AKY JIETKO [1arHOCTYBAaTH Ta
JIKyBaTU 3a HU3bKY BapTICTh JIIKApChKUX mpernapaTiB. Lle HeBmaya rpomMaachbKoro
3JI0POB’S, IO TaK Oararo JIFoAeH 3 BUCOKMM apTepiaJIbHUM THCKOM Y CBIT1 BCE IIIE
HE OTPUMYIOTh HEOOX1HOTO JTiKyBaHHs» [187].

Yomnogsiku Ta xiaku B Kanani, Icaanmaii Ta Pecniy6mini Kopest, mBuaiie 3a Bce,
OTPUMYBAJIH JIKU JIJIs1 €(EKTUBHOTO JIIKYBAHHS Ta KOHTPOJIIO TIEPTOHIT, TPUIOMY
noHanx 70% marfieHTiB 3 TINEPTOHIEID OTpUMYBaiIM JiKyBaHHs y 2019 porii.
[TopiBHSIHO, YOJIOBIKM Ta KIHKU B KpaiHax Adpuku Ha miBaeHb Bix Caxapu, KpaiHu
Hentpanbhoi, IliBnennoi ta IliBnenHo-CxigHoi A3ii, a TakoX OCTPIBHI KpaiHU
Tuxoro oxeaHy HaifMEHIII BIpOTiTHO OTPUMYIOTh JIKH. Y PsJli KpaiH MUX PETiOHIB
piBeHb JiKyBaHHs OyB HUXk4e 25% miis sxiHOK 1 20% a1 40NOBIKIB, 10 CTBOPUIIO
BEJIMUE3HY T7100aabHy HepiBHICTH Yy jikyBanHi [109, 323]. Haauxae Te, mo aeski
KpaiHd 13 CEpeAHIM pIBHEM JIOXOJy YCHIIIHO PO3IMIMUPUIN JIKyBaHHS 1 3apa3
JOCSITAIOTh KpaliuX MOKa3HUKIB JIIKYBaHHS Ta KOHTPOJIIO, HXK OUIBIIICTh KpaiH 13
BUCOKHM piBHeM poxony. Hampuknax, Kocra-Pika ta Kazaxcran matoTe Bwuiii

MOKa3HHUKH JIKyBaHHs, HIXK OLTBIIICTh KpalH i3 BUCOKMM piBHeM goxoay [109, 216].
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BiamoBigHo 10 OLIBIIOCTI MDKHAPOAHMX pekoMeHaarlii [7, 297, 318, 319],
PEKOMEHIOBaHUM piBHEM Ui BcTaHoBIeHHS fiarHo3y Al € piBenb CAT y mexax
>140 MM p1. ct. Ta/abo JAT>90 mm prt.cr. BumiptoBanus odicaoro AT
HallyacTilie € OCHOBOIO uig fiarHocTHKM EAIT Ta momanbiioro crnocTepeskeHHs
nari€eHTa. 3a3Buuail s miATBepKeHHs AiarHo3y EADT HeoOximHo 2—-3 Bi3uTH 3
iHTepBasioM 1—4 TrkHi (3anexHo Bij piBHa AT). BapTo 3a3HaunTH, mo giaraos Al
MOke OyTH BCTAaHOBJICHHUH 3a OAMH BI3UT y pasi, AKIIO MoKa3HUK AT CTaHOBUTH
>180/110 MM pT. CT. Ta € TOKYMEHTAJILHO MiATBEpKEH1 AaHi npo cymyTHi CC3.

«OCHOBHUINY M1arHOCTUYHUHN T1X1]1 TTOJISATa€e y 300pi MOBHOTO METUYHOTO Ta
CIMEHHOTO aHaMHeE3y Mall€HTa, Ja00pPATOPHUX OOCTEKEHHSX, 1HCTPYMEHTAJIbHIM
JI1arHOCTHIIl Ta PYHKIIOHAJIbBHUX T€CTaX.

[Tamientn 3 AI' yacto MarOTh OE3CHMITOMHMI TepedIr XBOpoOH, OJIHAK
cnenu(ivyHl CMHMIITOMU MOKYTh CBITUUTH Npo BTOpuHHY Al" a00 yckiagnenus Al
K1 TTOTPeOyIOTh TU(EPEHINIHHOI J1arHOCTUKHU Ta MOJAIBIINX AOCHIKEeHb. TO X
BAXKJIMBO 3’5ICYBaTH NEPBUHHA YM BTOpUHHA Al', TpUBaIICTh HEAYTH, NONEPEIHIN
piBeb AT, aHamHe3 3acTOCyBaHHSI AHTUTINEPTEH3UBHUX IpENapariB Ta IHIIUX
JIKApChKUX 3ac00iB (30KkpemMa Oe3pelenTypHHX), MPUXHIBbHICTh 10 JIIKyBaHHS.
OxpimM TOro, ¢akropu pusuky: ocoductuii anamue3 CC3 (iHpapkT Miokap[a,
cepiieBa HEOCTATHICTh, 1HCYJBT, TPAH3UTOPHI imeMiuHl Hamaau, LI/ Tomio), a
TaKOXX CHUMIITOMHM, [0 CBILOQ4aThb MNpo BTOpUHHMA reHe3 Al M’s30Ba
CJIa0KICTh/TeTaHisA, Cra3MH, apuTMis (TIMOKaTEMis/IEPBUHHUN albJIOCTEPOHI3M),
HaOPpsIK JIETeHb Ta 1H.

JlabopamopHhi ob6cmedicenHs: aHa13 KPOBI: PiBHI HATPIIO, KaJi0, KpEaTUHIHY
B CHpPOBAaTLI KpOBI, TJIIOKO3M HATIE; PO3PaxyHKOBA IMIBUIKICTH KIyOOYKOBOI
¢binpTpamii (IIK®); minigauit npodinb; 3araibHuMil aHami3 cedi; 12-kaHainbHa
enektpokapaiorpadis (EKITY) mis BusiBnenus ¢iopuiiaiii nepeacepap, rineptpodii
JBOTO IUTYHOYKA, 1IIIEMIYHOT XBOPOOH CEpIIs.

Incmpymenmanvna OiaeHocmuka BKIIOYAE TaKi METOAM JOCTiIKEHHS:

ynbTpazBykoBe nociipkenns (Y3]1) cepus; Y31 Hupok; komm’ roTepHa Tomorpadis
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(KT) / marnitHo-pe3onancHa (MPT) anriorpadist 1151 BUKITIOUCHHS 3aXBOPIOBAHHS
HupoK, ¢pyrnockomnisi, KT/MPT romosHoro Mo3ky.

@yuxyionanbui  mecmu:  TOMIUJIKOBOCTOIHMM  OpaxiaJlbHMM  1HJICKC;
abOyMIH/KpEaTHHIHOBE CIiBBiIHOIICHHS. DYyHKITIOHABHI TECTH TIEYIHKH.

Kapoiosackynapui ¢pakmopu pusuxy. binpme 50% xBopux Ha Al MarOTh
JIOJIATKOB1 KapaioBacKyJsipHi (akTopu pusuky. OIlliHKa JA0JAaTKOBUX (HaKTOpIB
pPU3UKY TOBUHHA OyTH YaCTHUHOIO JIarHOCTUYHOTO OOCTexeHHs marieHta i3 Al
0COOJIMBO 3a HASIBHOCTI YCKJIQHEHOTO CiMeiiHOro anamHe3sy. HaiinommupeHimmumu
nonatkoBumu (axropamu € LI (15-20%), nopymenns oominy mimiaiB (30%),
oxupiHs (40%), rinepypuxkemis (25%), wMeraboniunuit cungpom (40%),
MaJIOPYXJIUBUM CIMOCIO KUTTSA, a TaKOX IIKIJJIUBI 3BUYKH (THOTIOHOMATIHHS,
ankorosib). HasiBHICTE ogHOro ab0 IEKUIBKOX JOJAaTKOBUX Kap/10BACKYJSPHUX
(akTOp1B PU3UKY ITIJIBUILYE PU3HK 1IEMIYHUX, HEPEOPOBACKYIIIPHUX T4 HUPKOBUX
3axBOpioBaHb y xBopux Ha Al'. HamiiiHy OLIHKY KapaiOBacKyJSIPHOTO PU3UKY
MO>KHAa OTpPHMAaTH, BKIIOYMBIIM 1HIN (DAKTOpU PHU3UKY, Takl K BiK (>65 pokiB),
CTaTh (YOJIOBIKM > KIHKH), 4aCTOTa cepleBux ckopoueHb (>80 yi./XB), HaaMipHA
maca Tina, [IJI, Bucokuil piBeHb (pakiiil JimiIiB, CIMEHHUI aHaMHE3, paHHIN
MOYaTOK MEHOMAay3u, IIKIJIMBI, TICUXOCOIladbHI YH COLIAIbHO-€KOHOMIYHI
dakTopu Ta iH.

Ypaoiwcenus opeanie-miwienetl.

Mo30k: TpaH3UTOpHa iIIeMiYHA aTaka YW 1HCYJBT € HAWMONIUPEHIIIUMU
nposiBaMu ypakeHHsS Mo3Ky npu Al'. Panni cyOkimiHIYHI 3MIHM MOXYTh OYyTH
JI1IarHOCTOBAaHUMH 3a joroMororo MPT. OnHak BHACIIIOK BapTOCTI Ta OOMEKEHO1
noctynHocTi, MPT rosoBHOro MO3Ky HE € PEKOMEHJOBAaHUM PYTHHHUM METOJO0M
JUISL KJIIHIYHOT TPAKTUKHU JIIKaps, OJHAaK e MeToJl HEeoOX1JIHO BpaxOBYBaTH MPHU
OOCTEXEHHI TMAlI€HTIB 13 HEBPOJOTIYHUMHU MOPYIIEHHSMH, 3HIKCHHIM
KOTHITUBHUX ()YHKIIIH Ta BTPATOIO Tam’sITi.

Cepue: pexkomeHgoBaHe npoBefeHHs 12-kaHanbHO1 EKI' mis pyTtuHHOrO

oOcTexxeHHs1 marfieHTiB 3 Al, a TakoX BH3HAYCHHS IHIIMX KPHUTEPIiB: 1HIEKC
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CoxkonoBa-Jlaiiona (SV1+RVS5 >35 mm), inaexc Kopuemna (SV3+RaVL>28 mm nns
YOJIOBIKIB 200 >20 MM — 117151 kiHOK), 1oOyTOoK KopHemna (>2440 MM Mc).

Hupku: Buznauenns kpeatuniny, [IHIK® ta ans0yminepii.

Aptepii: Y3l coHHMX apTepiif, aOpTH Ta apTepiil HUXKHIX KIHLIBOK (3
BU3HAYCHHSIM TOMIJIKO-CTOITHOTO OpaxiaJbHOTO 1HAEKCY). X04Ya HasBHI J1aHi PO
KJIIHIYHY e(EeKTUBHICTh X A1arHOCTUYHUX METOIIB, ojHak ISH He pexoMeHtye iX
3aCTOCOBYBATH JIJIsl PyTUHHOTO OOCTeXeHHs marfieHTiB 3 Al'. BUHSITKOM € HasiBHICTh
y Tali€eHTa HeBPOJOTIYHUX CHUMIITOMIB, 130JIbOBAHOI CHCTOJIIYHOI TinmepTeH3ii abo
IIPU M1103p1 HA HASBHICThH 3aXBOPIOBAHHS MepudepuyHuX apTepii.

Oui: pyHmockormito pekoMeHa0BaHO NpoBoauTu narientaM 3 Al Il ctynens.
VYci iHm BUIIE3a3HauY€HI METOJIM MOXYTh OyTH €(DEKTUBHUMHM JJI ONTHUMI3AIl]
MeHeKMEHTY Al 11X HE0OX1THO BpaxoBYBaTH y pa3l iXHbO1 KJIIHIYHO1 JOLIBHOCTI,
OCKIIbKA HEIOCTaTHhO Ji€Ba paHHs alarHoctuka EAI' Ta cCymyTHIX CTaHIB
MPU3BOJUTH J0 CIIEPILY «IIPUXOBAHOTO» YpaXKEHHs OpraHiB-MilieHen (rineptpodii
JIBOrO NIUIYHOYKAa, XPOHIYHOI XBOPOOM HHUPOK, YpPa)XKEHHs CYAHWH, TOIIO) 3a
BIJICYTHOCTI KJIIHIYHOT CHUMNOTOMATHUKH, W10 BHU3HA4Ya€ HEBTIIIHUNA CEpIIEBO-
CYIIMHHUNM TPOTHO3 MAIllEHTa Ta 3HUXKYE MOXKIJIHUBOCTI €(EKTHUBHOTO JIIKYBaHHSI.
ToMy BaXXJIMBUM € TOIIYK PaHHIX CTa0LIbHUX MPEIUKTOPIB MOXKINBOI osiBu EAT
y TOMyJSIi Ta MapKepiB MPOTHO3Y TSKKOCTI ii mepediry, ski BU3HAYATUMYTh
aKTUBHICTh MeTa00JIOMY, TPOTEOMY Ta €IMIr¢HOMHUX CTPYKTYp [297]

Posyminns reneruunoi apxitektypu AT Ta Al Oyno migKpirieHoO
TEXHOJIOTIYHUMH 1HHOBAIISIMH Y BHCOKOMPOJAYKTUBHOMY TE€HOTHUITYBaHHI Ta
CEKBEHYBaHHI, a TaKOX [IUPOKOMACIITAOHUMH MIXKHAPOJHUMHU CIUIBHUMHU
sycuiuiamu. OfHaK, X04a JOCTIKEHHS] MOHOT€HHUX CHHJIPOMIB IIBUJIKO BUSBHIIA
NPUYUHHI MOJIEKYJISIPHI MEXaHI3MH, sIKI MOpywytoTh peryisanito AT, icHye mure
oOMexxeHui (QyHKUIOHATBHUN 3B’s30K curHaimiB GWAS 13 MOJeKyIsipHUMHU
acnektamu AI. TakumM 4YWHOM, OCHOBHHMM 3aBJaHHSM Yy HaWOmDKIOMY
MaiiOyTHbOMY € TiepeTBopeHHs BiAKpUTTIB SNP 3 GWAS Ha npuunHHO-HACTIAKOBI
MOJIEKYJIIpHI MexaH13MHU. Ha 1iboMy eTari, KoJii BIIKPUTTSI TCHETUYHUX BapiaHTIB,

noB’si3aHKX 3 03Hako10 AT, mporpecye moetamHo 31 301IBIIEHASIM PO3MIPiB BUOIPKHU
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pa3oM 13 BUKOPHUCTaHHSAM 1HCTPYMEHTIB IMITyTallii Ta 0101HpOopMaIlii, apXiBaxkJIMBO
BpaxyBaTH ICTOpil0 JAociikeHb reHeTuku AT 1 mepenbauntu MaiOyTHE.
BumiproBaHHS MIBUIKOCTI MyJIbCOBOI XBWII, LIeHTpaibHOro AT, € ¢peHoTunoBumu
MOKa3HUKAMHM, SKi BBAKAIOTbCA KpallUMU MapKepamMH PU3HKY, ajie Mporpec €
MOBUIBHUM 1 OOMEXEHUM y MOIIMPEHHI IIUX MOKAa3HUKIB y BEJIMKUX MacIliTadax.
HemonaBui  nmocmimkenus GWAS  Oynu  3ocepekeHi Ha  OOIIMPHUX
6ioiH(opMaiifauX miaxoaax in silico, mo6 3B’ s3atu SNP GWAS 3 mimensvu 11s
dapmakonoriyaux npenaparis. OgHak norenuian GWAS Mosxe OyTH peasni3oBaHHi
JUIIE B TOMY BUMAAKY, K10 SNP M0oXyTb OyTH MOB’s13aHi 3 IPUUUHHUMH I'€HAMU
Ta MEXaHI3MaMH, SIKl OTIM MOXXYTb OyTH HaLIJIEHI JUIsl TEPANEBTUYHUX 3aXO/I1B.
Bigkpurts UMOD € npuknagoM HOBoOro mexaismy, BusBieHoro GWAS, sxuit
MOTEHIIMHO MOXXe OYyTH MIIICHHIO MJI JIKIB; OJHAK 1€ TaKOX IMiJIKPECITIOE
HeoOXx11Hui MaciTad ¢i310J10T1YHOT Ta MOJIEKYJISIpHOT AudepeHiianii naneni i3 >50
SNP, saxi Oymu BusineHi minsg AT, po3poOku Ta BiAKpUTTS (HapMaKoOJIOTIYHUX
npenapartis [224] .

He3Baxaroun Ha yucenbHI TOCTIPKEHHS B Tally31 METa0OIIUYHUX PO3TaIiB,
sk npeauktopiB CC3, EAI', moTpeOyroTh AeTAIBHOTO JOCIIKEHHS MUTAHHS 3MiH
MEeTa0OJIIYHO-TOPMOHATBLHUX TIAPaMETPIB 3 ypaxyBaHHSM TCHETUYHUX TPEIUKTIB,
K1 BH3HAYaIOTh AKTUBHICTh META0O0JOMY 1 MPOTEOMY B OpraHi3Mmi JIOJUHU Y
MO€E/THAHHI 3 11 CTHJIEM KUTTS Ta €MIT€HOMHUMH CTPYKTYPAMH.

BpaxoByroun 3a3HaueHe BHIIlE, a TaKOXX BHCOKY cMmepTHicTh Big CC3 Ta
iHBamiau3ytoul Hachiaku ypaxenas HMOD 3a EAI Ta ix comianpHuii Trap s
CYCIIIJILCTBA 3arajioM i KoXkHO1 ciM'T 30kpema [318], BuHuKae morpeda moKpammTu
e(eKTHBHICTh PAHHHOTO MPOTHO3YBAHHS 1 JIIATHOCTUKUA META0O0JIIYHUX TIOPYIICHb
Ta iX 3B'3Ky 3 TsDKKICTIO nepebiry EAI, 3 MeToro BTOpHMHHOI MpOQiIaKkTUKHU Ta

KOPEKIIli TeparneBTUIHOI TAKTUKH.
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PO3/1 2
MATEPIAJI I METOJIM TOCJIPKEHHSA

2.1 Marepiana nocJiaKeHHs.

VY nocmimxkenni B3ssio ydacth 110 mamientiB i3 EATD II cramii, 1-3-to
CTYNEHIB MITHATTS apTepiaibHOTO THUCKY (AT), mMOMIpHOTO, BUCOKOIO, Yd JIyXKE
BUCOKOTO cepleBo-cyauHHoro pusuky (CCP) ta 60 mpakTuyHO 3A0pOBHX OCiO.
Kputepism BrmrouenHs signosigano 100 xBopux Ha EAI, saxi ckianu gociiaHy
rpyny. Cepel nmali€eHTiB, 0 TPOXIIUIA CKPUHIHT Oyio 25,0% 4domnosikiB Ta 75,0%
KIHOK. Bik xBopux komnuBaBcs Big 41 mo 74 pokiB 1 y cepeaHbOMY CTaHOBHUB
57,86+7,81 pokiB. KouTponsHy rpyny ckiano 60 npakTU4HO 310POBHX, BIKOM Bij
30 go 58 pokiB, y cepeanbomy — 46,37+6,77 pokiB. HeoOXiiHO 3ayBakuTH, 1110
0CcOo0M JOCIAHOI Ta KOHTPOJIBHOI TPy HE nepedyBaln y pOJUHHUX CTOCYHKaX.

JocnimxenHss Oylno MNpOCHEKTUBHUM, OJHOMOMEHTHHUM, KOTOPTHUM, Ha
KILITaJIT «KOHTPOJIb-BUIIAJOK», BAKOHAHO B raiy3i 3HaHb 22 «OXopoHa 310pOB's» 3a
cuemianbhicTio 222 «Memunuaa» (14.01.38 — «3arampHa IpakTHKa — CiMelHa
MeauimHay). Habip KIiHIYHOTO MaTepiainy Ajisi TOCHTIIKeHHS MpOBOIMIA Ha 0a3i
KomynansHoro HexkomepiiitHoro nianpuemcta (KHII) «Micbka nomnikiminika Ne3»
M. YepHisiii, 3 BepecHs 2018 poky mo rpyaers 2018 poky.

¥ nocranoBul kiiHIYHOTO Ai1arHo3y EAIL kepyBanucs nirounm Hakazom MO3
VYkpainu Ne384 Bix 24.05.2012 poky, pekoMeHIaIiIMu €BPOINEHCHKUX TOBAPUCTB
kapmiosiorii i rineprensii (European Society of Cardiology and European Society of
Hypertension — ESC/ESH) 2018 poky Ta HamioHanbHOro iHCTHTYTY 3 THTaHb
oxoponu 310poB's Ta norsiny (National Institute for Health and Care Excellence —
NICE) 2019 poky [8, 319], 3 ypaxyBaHHSIM THIOBUX CKapr, aHaMHE3y XBOpOOH,
YKUTTS Ta PE3yJIbTATIB JIA0OPATOPHO-IHCTPYMEHTAIBHUX JOCHIKEHb. JloTpuMaHHs
BUMOT OioeTukHd. JloCHiDKeHHS MPOBOAWIM 13 JOTPUMAHHSAM XEIbCIHCHKOI
nekapaiii BceecBiTHbOI MenuuHoi acoranii «ETWYHI NpUHIMON MEIUYHUX
JOCITIIKEHD 33 y4acTIO JIOAMHH y AKOCTI 00’exta mocmimkents» (1964-2000 p.),

ocHoBHHX T010)keHb GCP (1996), Konsentii Panu €Bponu npo npasa JTr0auHU Ta
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oiomeauiuay, Hakazy MO3 Vkpainm Ne690 Big 23.09.2009 poxy «lIpo
3aTBepkeHHs [lopaaky mpoBeaeHHs KIHIYHUX BUMIPOOYBaHb JIIKAPCHKHUX 3aC001B
Ta eKCIEePTU3U MaTepialliB KIIHIYHUX BUMPOOYyBaHb Ta THUIIOBOTO MOJOKEHHS PO
KOMICIi 3 MUTaHb €TUKW» Ta 3MIHAMH J0 HbOT0, BHeceHnMH Hakazom MO3 Ykpainu
Ne304 Binx 06.05.2014.

JocnipkeHHs: Ha eTarn IJIaHyBaHHS MPOHIUIO cxBajeHHs Komiciero 3 mu-
TaHb 01OMEIUYHOI €THUKH OO0 JOTPUMAHHS MOPAIbHO-IPABOBUX IMPABUJI IMPO-
BEJICHHA MEIUYHUX HAYKOBUX JOCII)KEHb MPU BYyKOBHHCHKOMY JEp:KaBHOMY
meauuHomy yHiBepcuteTi MO3 Ykpainu (IIpotoxon Ne§ Bin 08 kBitHsa 202 1poky)
1 3aTBepKeHHs Ha 3aciganHi Buenoi pagu b/IMY (IIporokon NelO Bix 17 uepBHs
2016). Ha 3acimanni Kowmicii 3 010€THKM CXBaJleHO 1 PEKOMEHJOBAHO [0
BUKOPUCTaHHA (opMyJisip 1HPOPMOBAHOI 3rOAM MAalll€eHTa Ta KapTy Horo obcre-
xeHHs. [licns eramy CKpUHIHTY BCl OOCTEXEH1 AOCIIIHOI Ta KOHTPOJBHOI IpyIl
MiNUCaiy  BIANOBIAHY QopMy 1HGOPMOBAHOI 3roJd Ha TMPOBEJACHHS BCIX
MOB’A3aHUX 13 IOCIHKEHHSAM MPOLEyp Ta Y4acTh Yy JOCIHII>KCHHI.

Kpurepii BKIIIOUEHHS MAIliEHTIB:

1. Hassuicte y xBopux EAI Il cramii, 1-3-ro cryneniB migusarts AT, Bin-
MOB1/IHO JI0 HallioHaIBHUX BUMOT Ta pexkomenaaniit ESH/ESC (2018) 1 NICE
(2019) [318], 3a crabinbpHOro miasuiieHus CAT >140 MM pr. cT., i/a60 JTIAT
>90 MM PT.CT., iK€ MIATBEPAKYBAJIOCh MPU MOBTOPHUX BUMIpOBaHHSIX AT
(He MeHIne, Hixk 2-3 pa3u y pi3Hi IHI YIPOJIOBXK MICSI) 1 00'€KTUBHUX O3HAK
OpraHiYHUX  TINEePTEH31M-0MOCEPEIKOBAaHMX  TMOIIKO/DKEHh ~ OpraHiB
(Hypertension-mediated organ damage - HMOD) 6e3 cuMnTomiB 3 iX OOKY
9y mopymeHHs QyHKIiT (y BCIX peecTpyBaliv TiepTpodito JiBOTO MUTYHOUKA
(I'JI) 3a nanumu EKT 1/ un ExoKT);

2. Bik Bix 40 no 70 poxis;

3. JloOpoBiibHA 3rofa Ha y4acTh Y AOCTIIKEHHI.

KpuTtepii HeBKIHOUEHHSI MAIlI€HTIB 10 JOCHIIKCHHS:
1. EAT' Il cranmii; BTOpMHHA apTepiajbHa TiMEpPTEH3is; 3J0sKiCHa, abo

HEKOHTPOJIbOBAHA  apTepiajibHa  TINEPTEH3is;  XPOHIYHA  CepiieBa



65

HEeJ0CTaTHICTh BHIIE, HiX 11 dynkuionansauii kiac (NYHA III-1V);

2. Ilepeneceni B aHaMHE31 CEPIEBO-CYyJWHHI yCKJIagHEHHS (TOCTpHid
KOPOHApHUN CHHJPOM: TOCTpHM 1H(MAPKT MiOKap/a, MO3KOBHM 1HCYJIBT,
TpaH3UTOPHA 1IIIEMiYHa aTaka, TOII0), TOCTpa rinepTeH3uBHA eHIledanonaris,
CyIUHHA JEMEHIIis, IyKpoBui niadbet tumy 1, cy0- 1 nekommnencoBanuii L1J]
tumy 2 (13 ypaKeHHSIM OpraHiB-MilllcHeH g1a0eTy);

3. Cy06- Ta neKOMIEHCOBaHI 3aXBOPIOBAHHS MEYIHKU (BTPHUYl MEPEBUIIYIOThH
HOPMY PIBHS acrapraramiHoTpaHcdepasu, alaHiHaMiHOTpaHcepasn);

4. bpoHxiajgpHa acTMa, XpOHIYHA 00CTpYKTHUBHA XBopoOa siereHs [II-1V craxii 31
3HaueHHAM pu3uky C a6o D (GOLD 2019);

5. 3arocTpeHHsI XPOHIYHOTO 3aMalibHOTO TMpoIecy Oyab-sSKOi JIoKaji3aiii
YIPOJIOBK OCTAHHIX 3-X MICSIIIB;

6. Ilcuxiuni po3naay;

7. OHKOJIOT14HI 3aXBOPIOBAHHS;

8. IlpuiioM KOPTUKOCTEPOIIiB;

9. Ilpwuitom nepopaibHUX KOHTPAICITHBIB,

10. BariTHicTb, a00 mepio1 JaKTaiiii.
Jln3aiia / eTanmm gOCTIIKCHHS:

1. Bin6ip xBopux nHa EAI' 3aramoMm nis OOCHIDKEHHS Ta CKPHHIHT Ha

BIJIOBIJIHICTh KPUTEPISIM BKJIIOUEHHS / HEBKIIFOUCHHS;

2. BukoHaHHS HACTYMTHUX OCHOBHUX aHAMHECTHYHUX (301p aHAMHE3Y JKUTTS Ta

XBOpOOM), KIIHIYHUX (OTJIAM, 3arajJbHUM aHali3 KpoOBI Ta cedl, BUMIPIOBaHHS

YaCTOTHU CEPILIEBUX CKOpOUYEHb, cuctoniydoro ta giacroiiudoro AT (CAT, JAT));

aHTporomeTpuuHux (3pict, maca tina, IMT, o6Bix creron ta Tamii (OC, OT))

oOcTexeHb; JadopaTopHUX, a came: OloxiMmiuHuid (OUTipyOiH Ta Horo dpakiii,

(dbepMeHTH TEYiHKHM, TJIIOKO3a, KpeaTHHIH, Ce4yoBa KHCIIOTa, CEYOBHUHA);

KOJIOPUMETPUYHHM, CH3UMATUIHUH (JIITITHUN CIIEKTP KPOB1); TOTCHIIIOMETPUYHUI

METOA  JJi  aHali3y  eJNeKTpodiTiB  (10HI30BaHMM  Kajbl[ii  CHPOBATKH);

IMyHOXeMUTIOMIHICTIeHTHUH (mapatupeoinauii ropmoH (I1TT), 25-OH Bitamin D);

TeHEeTHYHMN (SKICHA TOJIMEpa3Ha JIAHIIOTOBA PEAKIlisl B PEKUMI PEaTbHOTO Yacy



66

(QRT-PCR, IIJIP)) mns nmerexmii moaimopgizmy rexis AGTR1 (rs5186) i VDR
(rs2228570) Ta inctpymentanbHux (odicne BumiptoBanHs AT, EKD y 12-tu
BinBeaeHHAX, ExoKI', 3a motpebu — coHorpadisi opraHiB 4epeBHOI MOPOKHUHH )
JOCTIPKEeHb; CTAaTUCTUYHMNA aHalll3 OTPUMAHUX JaHUX 3arajoM y JOCHITHIN Ta
KOHTPOJIbHIN rpynax;
3. Posnonin namieHTiB Ha rpynu 3anexHo Bij crati, IMT, piBua AT, 25-OH
BitTaminy D, moniMopduux BapiaHTiB qochimkyBanux reHiB VDR (rs2228570) ta
AGTR1 (rs5186), To1110; CTATUCTUYHO OIpPAIFOBAHHS OTPUMAHUX JTaHUX,
4.  KomruiekcHuUW  aHami3 Ta y3arajlbHEHHS OTPUMAHHX  PE3YJbTATIB,
c(OpMOBAHO TPYNH BHUCOKOTO PHU3HMKY Tskyoro mnepediry EAIT Ta MOXIMBUX
METa0OJIIYHUX PO3Ja/iB, & TAKOXK PO3POOJIEHO Ta MATOTC€HETHYHO OOIPYHTOBAHO
HOBI CIOCOOM TIPOTrHO3YBaHHSA 1 [IarHOCTUKU Tsbkdoro nmepediry EAID 3
ypaxyBaHHSAM OTPUMaHUX JTAHUX.

Cepen 0OCTEKEHUX MEpeBaKaJl COLIAJIBHO aKTHBHI JIIOAM MPAale31aTHOTO

BIKY (puc. 2.1).

J >0,05

Copeanii i, po |

o 00

T——

0 10 20 30 40 50 60 70 80
Yososiku, % Kinku, % CepenHiii BiK, poku
Jocninxa rpymna 21 79 57,86
B KoHTpoJIbHA Tpymna 36,66 63,33 46,37

Puc. 2.1 T'ennepHuii Ta BIKOBHIA PO3MOALT 0OCTEKECHUX.

CepenHiil BIK y IOCTIHIA Ta KOHTPOJIbHIN Ipynax CTAaTUCTUYHO 3HAYMMO He
Bizpi3HsBcsa. Bik xBopux (n=100) konmuBaBcs Big 41 10 74 pokiB 1 y CEpeaHHOMY
ctaHoBuB 57,86+7,81 pokiB. Bik 0c¢i0 KOHTPOJIbHOI TPyNH (MPAKTHYHO 37]0POBUX,

n=60) — Bix 30 mo 58 pokiB, y cepeaubomy 46,37+6,77 pokiB (p>0,05). Cepen
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00CTEKEHUX JIOMIHYBAJIM >KIHKM HaJl YOJIOBIKamMH y 2,72 pa3y, HE3aJle’)KHO BiJl
rpynu. HeoOxigHO 3ayBakuTd, IO 0COOM AOCHIAHOI Ta KOHTPOJBHOI TpyH HE
nepedyBaiu y pOJIMHHUX CTOCYHKAX.

OOTspKeHy  CHaAKOBICTH 33 CEPIEBO-CYIMHHMMH  3aXBOPIOBAaHHSIMU
(nasBHIicTh CC3 y 6aThKiB, UM POANYIB MO MPSAMIN JHIT y YOJOBIKIB 10 55 pOKIB, y
KIHOK — 70 65 pokiB) crnocrepiraiu y 69% (n=69) xBopux Ha EAIL ta y 40%
IpakTUYHO 310poBHX (}?=12,96; p<0,001) (puc. 2.2). 16% XBOpHX aKTUBHO
KYpHWIH, TOJIl SIK C€pell MPaKTUYHO 3I0POBUX Takux, mo Kypwim 10% (p>0,05). ¥
27% oOcTexeHuX OCHIIHOI Tpynu OyB CynyTHid KomneHcoBanuil LIJ[ 2 tuny, y

TOM Yac AK B KOHTPOJBHIA TpYyIi JaHy IMaTOJOTII0 HE BUSIBUIU 30BCIM.

p<0,001
70
60
50
40 p<0,001
30 p>0,05
20
10
A
0
OOTsDKEHHI CIMEHHHIA Kypui, % LyxpoBuit giaber 2
aHaMmHe3, % TUILY
B KoHTposibHa Ipymia Jlocinna rpyma

Puc. 2.2 Okpemi UNHHUKHU PU3UKY cepe]l 00CTEKEHUX

CymnyTHIO cepleBO-CYIMHHOI marosiorii BusBuiu y 15% oci6 mocmigHol
rpynu IXC (crabinpHa cteHokapAis Hanpyru [-11 ©K), y 4% — nepeHeceH1 B aHaMHE31
miokapautd, y 10% oci6 — muctupkynstopuy ennedanonatito [-II ct, y 5% —
XpOHIYHI  3aXBOPIOBaHHS MepuQepiiHux apTepidl. bijblia MojJoBHHA MAalli€EHTIB
(52%) ta 1/3 oci6 rpynu koHTposto (33,33%) Mayiu XpOHIYH1 3aXBOPIOBAHHS OPraHiB
IIITYHKOBO-KHMIIIKOBOTO TPakTy y (aszi pemicii (x>=5,28; p=0,022), 3amizo- (i/um

BiTamiH Bio-omieBo nedimuray) anemiro —y 10% 1 5%, BignosigHo (p>0,05).
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Y Maibke KokHOro Ir’storo margenta (21%) IMT BcraHoBuwIM B MeXax
HOpPMaJILHOTO 3HaueHHS (<24,9kxr/M?), y 40% (N=64) 0ci6 BUABUIM i IBHILEHY MACY
tina (IMT = 25-29,9 kr/m?), Maiixke y KoxkHOro 4eTBepToro (24%) IMT Gys Ha piBHi
oxupinag (OXK) I crynens (IMT = 30,0-34,9 kr/m?), y 15% Bcix 00CTEXKEHUX
miaraoctysaau OXK 111 III crynenis (11% i 4% Bignosinao) — IMT >35,0 kr/m? (puc.
2.3). V rpymi KOHTPOJIO YacTille 3ycTpidaiau oci0 13 HOPMajIbHOK Macolo Tijia
(IMT<24,9 kr/m2) —na 31% (%*=22,01; p<0,001) Ginblue MOPiBHAHO 3 XBOPUMH Ha
EAT.

# HopmanpHa maca Tina, %

- Hagmipna maca Tina, %

= Oxwupinns | crynens, %

Oxwupinns Il - I crynens, %

Puc. 2.3 Po3nojin xBopux 3a iHaekcom MacH Tina (%).

VY 2/3 namientiB BusiBuiau 1-it cryminb migaarts AT (CAT:140-159 ta/a6o
HAT: 90-99 mm pr.ct.) (62%), yaBiui meHme Oyno Takux i3 2-m ctyneneM AT
(CAT>160-179 ta/abo IAT>100-109 MM pr.cT.) (31%), 1110 CTAHOBUIIO MIPHOJIU3ZHO
TPETUHY BiJl yCiX XBOpHX, 1 TUIbKH Yy /% cnoctepiranu 3-i ctymidb eneBamii AT

(CAT>180 ta/a6o JAT>110 mm pt.ct.) (puc. 2.4).

I EAT" 1-# ctyninp AT
= EAT 2-it cryninp AT

EAT 3-ii ctyniap AT

(y
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Puc. 2.4 Po3noain XBOpHUX 3a CTYICHEM ITiiiioMy apTepiaabHoro Tucky (%).

JIBi Tpetunu mauieHTiB 3 EAD' (66%) Manum HM3bKUMN piBEHb BITaMiHY
25(OH)A (<30 ur/mn), Toai sik y KoHTposbHIN rpyni — 83,33%. Husbkuii piBeHb
ionizoBanoro Ca?* (<1,12 mmons/n) cnocrepiranu y 12% xsopux na EAT Ta y
16,67% obcTexeHnX rpynu KOHTPOIIIO. 3pOCTaHHs 3HAUCHHS MapaTTOPMOHY KpPOBI
(>65,0 nr/mun) Oyno 3apeectpoBano y 21% xBopux Ta 'y 30% rpynu kontposo (18
0ci0).

21%

o . 0
Bucokuii piBens naparropmony, % _ 30%

. o 12%
7| +,9
Huzpkuii P1IBCHBb 10H130BAHOTO Ca2 , Z _ 16,67%

66%

B B 3 G 53

Hocninna rpyna ™ KoHTponbHa rpyna

Puc.2.5 Po3nosin XxBopux 3a1eKHO Bl pIBHIB BiTaMiHy /I, mapatropMoHy Ta
ionizoanoro Ca®* y kposi (%).

[Toka3HMKK TEMOAMHAMIKH CHUCTOJIYHOTO Ta J1aCTOJIYHOTO apTepiaabHOTO
tucky (CAT, JAT) y oci6 mochigaHoi rpynu Oyiau BHUIIl 3a Takl y OOCTEKEHHX
KOHTpoJibHOT rpynu Ha 32,93% 1 22,75% (p<0,001) (tabn. 2.1). IMT Takox
NPEBAIIOBAB Y OOCTEXKEHUX AOCHITHOI IpyIH, ajie TUIbKK Yy XiHOK Ha 23,11%
(p<0,01). ITpu upomy 85% xBopux Ha EAI" manu 361inbmenuit o681 Tamii (OT) (>88
CM Ui XKIHOK, >102 ¢cM — 1 YOJIOBIKIB), @ B KOHTpoJii Takux Oyno 33,33%
(p<0,001). 36inpmenum criigromeHHsM OT/OC s xiHok BBaxkanu >0,85 yo,
JUIsi 4OJoBiKiB — >0,95 yo Ta 3a MM TOKa3HUKOM CTaTUCTHUYHO 3HAYMMHX
BIJIMIHHOCTEH HE BCTAHOBUJIM.

Tabauya 2.1 — OxpeMi KITIHIYHI Ta aHTPOIIOMETPUYHI TMOKA3HUKU OOCTEKEHUX,

M=Em
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[Toxa3HuKH HocnigHa rpymna, KoHTposbHa p
n=100 (%) rpyma, N= 60 (%)
CAT, MM pT.CcT 116,70+0,98 155,13+5,15 <0,001
JAT, MM pT.CT 76,25+1,18 93,60+3,07 <0,001
q 27,86+1,33 30,33+£2,23 >0,05
IMT, xr/m?

XK 25,40+1,34 31,27+1,36 <0,01
OT, cm 89,73+2.78 102,93+2.06 <0,001
OT/OC, yo 0,86+0,07 0,91+0,05 >0,05

[Tpumitka. CAT, JAT — cucToni4yHuii, 11aCTONIYHUIA apTepiaIbHUIN THCK;
IMT — innexc macu tina; OT/OC — 00BiA Tamii 70 00BOLY CTETOH; P — BIPOT1IHICTb
BIJIMIHHOCTEN MOKa3HUKIB MK TPYIIOI0 XBOPHUX Ta KOHTPOJIEM.
2. P — BIpOrigHiCTh BIAMIHHOCTEH MOKAa3HUKIB 13 KOHTPOJIBHOIO TPYIIOIO.

PiBeHb IIIOKO3HM CHPOBATKH y OCI0 JOCIIIHOT Ipyny OyB BUIIUM, HIXK y 0C10
rpynu KoHTpoto Ha 45,69% (p<0,001) (tabn. 2.2). Haromicts BmicT XC JITIBI]
BIPOT1IHO HWX4YMI 3a Takuil y koHTponi — Ha 10,56% (p<0,05). 3a pemroro

MMOKA3HUKIB, a came: PIBHIB anaHiHaMiHOTpaHchepasH,

acnapraramiHoTpancdepazu, OuUTipyOiHY 3arajbHOTO, TMOKA3HUKIB JIIMITHOTO

npodito (3arajbHUM X0JIECTEPOJI, TPUALWITIIIIEPOIIH, XOJIECTEPUH JTIMONPOTETHIB
BUCOKOi Ta HHU3BKOI IUIBHOCTI, pO3PAaXOBaHUW I1HACKC AaTePOTeHHOCTI),
ionizoBanoro Ca?* xposi, BiTamiHy J| Ta IapaTrOPMOHY CTATUCTHYHO 3HAYUMHX
BIJIMIHHOCTEH HE BCTAHOBUIJIM.

Tabauya 2.2 — Oxpemi 1abopaTopH1 TOKAa3HUKK 00cTexkeHnx, M+m

IToka3zHukn Hocnigna rpyna, KonTponrpHa p
n=100 (%) rpyma, n= 60
(%)
['1r0K03a, MMOJIB/JI 5,10+0,15 7,43+0,61 <0,001
AJIT, MM/roa/n 0,58+0,08 0,56+0,10 >0,05
ACT, MM/ron/n 0,37+0,05 0,37+0,07 >0,05
binipy6in 3aransHuit, MKM/n 14,20+1,70 15,01+£2,16 >0,05
KpeaTtunia kpoBi, MKMOJIB/IT 72,69+5.,40 74,93+2.21 >0,05
3XC, MMoOIIb/11 5,55+0,17 5,74+0,23 >0,05
TI', MmoJIb/11 1,68+0,15 1,96+0,20 >0,05
XC JIIBI, mMoss/n 1,42+0,09 1,27+0,05 <0,05
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XC JITHIL, mmons/n 3,95+0,16 4,17+0,21 >0,05
IA, yo 3,18+0,27 3,60+0,21 >0,05
lonizoBanuit Ca®* kposi,

1,16+0,04 1,17+0,03 >0,05
MMOJIB/JI

[Tpumitka. 1. AJIT, ACT — ananin-, acnaprataMmiHoTpancdepaza; 3XC —
3arainbHui xonectepon; TIT — tpuammnrmneponu; XC JINBIL, XC JIITHIL —
XOJICCTEpUH JIMOMPOTEiHIB BHCOKOI, HHU3BKOI ImIuibHOCTI; IA — 1HACKC
aTEpPOTEeHHOCTI.

2. P — BIpOTiiHICTh BIIMIHHOCTEH MTOKA3HHUKIB 13 KOHTPOJIHHOIO TPYIIOLO.

Posmonin XxBopux Ha Tpymu MPOBOAWIM 3 YypaxyBaHHSIM MOJIMOP(PHUX
BapianTiB reHiB AGTR1 (rs5186) i VDR (1s2228570), piBHSA apTepialIbHOTO THUCKY
(AT), innexcy macu Tina (IMT), BmicTy cymapHux metabouiTiB Bitaminy D, cTaTi,
TOIIIO.

2.2 Metoau nocaisKeHb

BianoBigHo 10 mocTaBiaeHOT METH 1 3aB/IaHb y pOOOTI 3aCTOCOBAaHO HACTYITHI
Memoou O00CNIONHCeHHA: 3arajJbHOKIIHIYHUN (orysia, 30ip aHaMHe3y SKHUTTS Ta
XBOpOOH, 3arajipbHUN aHaii3 KpoBi Ta ceui, BumiptoBanus UCC, CAT, HAT);
aHTporoMeTpHYHui (3pict, Maca Tima, IMT, o0Bix creron Ta Tami (OC, OT));
OloxiMiyHui  (OuTipyOlH Ta  Horo  (paxuii, (depMeHTH  MEe4YiHKU
(amaninamiHoTpaHcdepasza,  acmapraramiHoTpaHcdepasa), TJIIOKO3a  KpOBI,
KpEaTUHIH, CEYOBHHA); JIMIJHUN CHOEKTpP KpoBl — 3araibHuil xonectepod (3XC),
tpurainepuan (TI') / Tpuaruiriineposan, XoJlecTeposl JIMONPOTEeiHIB BUCOKOI Ta
Hu3pkoi mubHOCTI (XC JITIBIL, XC JIITHIL) i3 po3paXyHKOM 1HIEKCY
atreporeHHocTi (IA)); MOTCHIIOMETPUYHUI METOJ JUIS aHalli3y eJIeKTPOJIITIB
(1oHI130BaHUM KaJbI[iii CUPOBATKU); IMyHOXEMUTIOMIHICIICHTHHM (TIapaTUPEOTTHHIMA
ropMmoH, 25-OH Bitamin D); renetnunuii (sikicHa mojimMepasHa JaHIIOroBa peaxiis
B pexxumi peanbHoro yacy (QRT-PCR, ITJIP)) mist merekuii momiMopdismy reHiB
AGTR1 (rs5186) i VDR (rs2228570); incTpymeHTanbHi (odicHe BumiptoBanus AT,
EKT y 12-tu BinBenenusax, ExoKI', 3a morpedbu — conorpadis opraHiB 4epeBHOI
MMOPOKHUHM); CTATHCTHYHO-aHAITHYHI. BCl XBOpl 3HAXOAMIKCH I JHHAMIYHAM
CIIOCTEPEXKEHHSIM CIMEMHOrO JIiKaps, 3a NOoTpedu iX MPOKOHCYJIHTOBAHO

Kap/110JI0TOM, HEBPOJIOTOM 1 0()TAIbMOJIOTOM.
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JocnipkeHHs: mpoBoawiM Ha 6a3ax HaBuanbHO-HaykKoBOi J1abopaTopii by-
KOBHUHCBKOTO JIEPKABHOTO MeauyHOro yHiBepcutery (CBIZOLTBO MpO MiATBEP-
JoKeHHs TexHIgHo1 kommeTeHTHocTI Ne 005/17 Big 14.09.2017 p., Bugmane I'OMC
MO3Y TIAMY im. LS. I'opbadeBchKoro), BiiIiay MOJIEKYISIPHO-TEHETUIHHUX J10-
cmKkeHb  HaBuanbHOTO — MEIMKO-TA0OpAaTOPHOTO  IIEHTPY  3ammopi3bKOro
nep:kaBHoro MeauuHoro yoiBepcutery (3AMY) MO3 Vkpainu (Ha miacTasi
JloroBopy mpo CHUIbHE HAayKOBO-TIpAaKTUYHE CHiBpoOITHUITBO Mk BJMY Ta
3IMY  Bin 10.12.2018), a Takoxx aTecToBaHUX JabopaTopiid JiKyBaJIbHO-
npoPUIAKTUYHUX 3aKiaaiB M. YepHiBIIl.

KpoB i1 3aranbHO-KIIHIYHOTO JOCHIIKEHHS Opaiu HaTIIEe BpaHIll, yepes
12 roauH miciisi OCTAaHHBOTO MPUMOMY 1K1, 3 4 mabist pyku. KpoB /it 610X1Mi4HOTO,
IMyHO(EPMEHTHOIO Ta MOJIEKYJISIPHO-TeHETUYHOTO AociipkeHb (QRT- PCR) 6panu
3 JIIKThOBOI1 BEHHM BpaHI HATIIE yepe3 12 roJuH miciii OCTaHHBOI'O MPUMOMY iK1 B
o0'emi 7-8 wu: ana  OloXiMIYHOTO Ta IMyHO(GEPMEHTHOTO JOCIIKEHHS
BUKOPUCTOBYBAJIM CHPOBATKY, JJIi T€HETUYHOIO — IUIbHY KpPOB, CTaOLII30BaHy
AHTHUKOATYJITHTOM eTuieHAuaMiarerpaontoBoro kuciororwo (EITA) (1 mr/mi)
«Merk®y» (Himeyunna).

2.2.1. BusHayenHs Bwmicty Birtaminy 25(OH) D, mnaparropmony,
ionizosanoro Ca®", nimigiB Ta ri10Ko3u B KpoBi.

Jocnioocenns emicmy simaminy 25(0OH)D 6 kposi

PiBens Bitaminy 25(OH)D B kpoBi BuU3HAUaau METOJOM KOHKYPEHTHOTO
iMyHOXeMUTIOMiHecieHTHOTO aHaiizy (IXJIA) 3 aBoma nepiogamu iHKYOAIIi1 3riIHO
3 iHCTpyKIisimu BupoOHWKa Ha mpuctpoi « MAGLUMI 1000 Plusy («SNIBEy,
Kuraif). Ilix wac nepmroi inky06aiii 25(OH) Bitamin D BimokpemiroBaBcs Bijg HOro
3B’SI3yI0YOr0 OLIKa 3aMICHUM peareHTOM, IO MICTUB KHUCIOTHUM OydepHuit
po3uuH. Jlami BiH 3’eanyBaBcs 3 aHTUTUIOM 10 25(0OH)D Ha MarHiTHUX
Mikpochepax, KoTpi OyJau BKPUTI MOHOKJIOHATHHUMH aHTUTLIamu 10 25(OH)D, 3
YTBOPEHHSAM KOMIUICKCIB aHTUTLI0-aHTureH. [licns npyroi iHkyOarii aojaaBaiu

MiTky ABEI 3 anturenom go 25(OH)D. Ilix yac nuxiny BiAMHBAHHS BUIAJISIN
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3aIMIIKA He3B s3aHoro marepiany. Ilicist uporo nomaBanu craprepu 1 1 2 ans
3aITyCKy IIBUIKOI XEM1TIOMIHECIICHTHOT PeaKilii.

AHamnizatop aBTOMaTU4YHO Po3paxoByBaB KoHieHTpalio 25(OH) Bitaminy D
B KOXKHOMY 3pa3Ky Ha ITiJICTaBi KaniOpyBaJbHOI KPUBOI, ika OyayBajacs 3a METO10M
JIBOTOYKOBOTO KaiiOpyBaHHs i peepHCHOIO KprBOKO. OUHUIICI0 BUMIPIOBAHHS €
Hr/mn. Jlns BuzHauenus crarycy 25(OH) Bitaminy D B opraHi3mi mponoHY€eThCs
BUKOPHCTOBYBATH TaKi Jiana3oHu 3Ha4yeHb: <10 uHr/ma — nediuut, 10-29 Hr/ma —
HepoctaTHRO, 30 -100 HI/Ma — mocTaTHBO, >100 HI/MI — HAJJINIIOK.

Oyinka emicmy napamupeoiono2o 20pMoHY 8 KpOsi

JUIst KUTbKICHOTO BU3HAYEHHS IHTAaKTHOTO naparupeoigHoro ropmony (I1TT)
3aCTOCOBYBaIM «CeHIBIU»-MeToll IXJIA 3rigHO 3 1HCTPYKIIISIMH BHpPOOHHMKA Ha
npuctpoi «kMAGLUMI 1000 Plus» («<SNIBEy», KHP).

[IpoOy, moHoknoHanbH1 anTUTLAA 10 [ITT, miueni ABEIL, mikpoyacTUHKH, sIK1
MalTh MAarHiTHI BJIACTMBOCTi, TOKPUTTA SKMUX MICTUThH 1HIII MOHOKJIOHAJIBbHI
antutina ao I[ITT, perenbHo 3minnyBanu Ta iHKyOyBanu npu temmnepatypi 37°C. [pu
[bOMY YTBOPIOIOTHCS «CEHABIU»-KoMILIeKcH. [1icis ocamkeHHs B MarHiTHOMY TIOJII
HAJI0CAJIOBY PIAMHY JCKAHTYBaJIM 1 BUKOHAIW LUK TpoMuBaHHs. [licnms 1poro
nomanu  Starter 142, saki iHIOIFOBaTM XEMUTIOMIHECIIEHTHY peakIlito, 110
CYNpOBOJKyBajacsi crajmaxamu cBiTia. CBITJIOBUM CHUTHal  BUMIPIOBAJIH
(bOTOENEKTPOHHUM ITOMHOXKYBadeM MPOTATOM 3 CeKYHI.

AHamizatop aBTOMaTHYHO PO3paxOByBaB KoHIIEHTpallito iHTakTHOTO [1TI B
KOXHIA TIpo01 3 BUKOPUCTAHHSAM KaliOpyBaJibHOI (YHKINI, JUIs 3aJaHHS SKO1
3aCTOCOBYBajIacsl IBOTOYKOBA MPOIEAypa KaliOpyBaHHS OCHOBHOI BUMIPIOBAJILHOI
XapakTepUCTHKU. Pesynbratn BimoOpaxkeni B nr/mi. [lokazHuku B mexax 15-65
TIT/MJT BBaXKaJIM 32 HOPMY.

Busnauenns ionizosanozo Ca®* 6 kposi

Jlnst KinbKicHOro Bu3HadYeHHs ioHizoBanoro Ca®* B KpOBi 3aCTOCOBYBaiu
MNOTEHI[IOMETPUYHUN METOJ 3 BUKOPUCTAHHSIM aHajIi3aTopa €JIEKTPOJITIB KPOBI
SINO 005 (Sinnowa, KHP). Ilpunuun meTony IpyHTYEThCS Ha BHUMIPIOBaHHI

SJIEKTPOIHUX MOTEHIT B, J[0 CXeMU MOTEHITIOMETPUYHOTO BUMIPIOBAHHS BXO UM
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1HAMKATOPHUM €NIEKTPO/1, €IEKTPO/I MOPIBHSAHHS Ta MPUIIAJl, III0 BUMIPIOE 3HAYSHHS
noTeHwianiB. B  sIKocTi 1HAMKATOPHOTO 3aCTOCOBYBAJIM  10HOCEIEKTUBHUMN
(kampLiiceIeKTUBHUN) enekTpo. Ilicis Toro, ik cUpoBaTKa MO CUCTEMI TPYOOK
JicTamacs 10 €JIeKTPOXiB, YacTMHKM ioHizoBanoro Ca®* ociganm Ha MmeMOpani
KaJbI[IACENIEKTUBHOTO elleKTpoxy. Jlami mpucTpii aBTOMaTHYHO BHUMIPIOBaB
PI3HUIIIO TTOTEHITIAIB Ta KOHBEPTYBAB iX y 3HAUCHHS KOHIICHTpAIlli 10HI30BAHOTO
Ca®" B KpoBi.

Busnauenns ninionux gppaxyiii

Jlimigauii mpodisib BKJIIOYAB BHU3HAYECHHS 3arajibHoro xoiecrepoiy (3XC),
Tpuanuiarineposis / Tpuriinepuais (TI), xonecTepoity JiMONPOTEiHIB BUCOKOT Ta
Hu3bKoi miinpHOCTeH (XC JINIBIL, XC JIITHILL) y cupoBartiii KpoBi 3a JOIMOMOT0I0
pearentiB «KACCENT-200 CHOL», «KACCENT-200 HDL Directy», «KACCENT-200
LDL Direct» ta «KACCENT-200 TG mono» Ha 0i0XiMiYHOMY aBTOMaTHYHOMY
anamizaropi «KACCENT 200» (CORMAY, [lonsbmia).

3XC BH3HAYAIN 32 IOMTOMOTO0 KOJIOPUMETPUYHOTO, EH3UMATUYHOT'O METOLY
3 €CTepa30l0 Ta OKCHAa3010 xosiectepuny. Edipu xonectepuny micis q0aaBaHHS
XOJIIHECTEPa3! PO3IICTUTIOBAIUCS 3 YTBOPEHHSAM XOJIECTEPUHY Ta KUPHUX KUCIOT.
[Ticns momaBaHHS XOJECTEPHOKCUIA3U Ta MOJAIBIIOT0 OKUCICHHS TIEPOKCHIa3010
YTBOPIOBABCSI XIHOHIMIH YEPBOHOTO KOJIbOPY. IHTEHCHBHICTH 3a0apBieHHS Oyia
npsimo nponopuiiiHa 10 pisHs 3XC.

T oTpumyBaii KOJOPUMETPUYHUM METOJIOM, IUIAXOM PO3IICTUICHHS
TJIIIEPOITIB JMOMPOTETHIINA3010 3 YTBOPEHHAM BUTbHUX >KUpHUX KUCIOT (BXKK) 1
riirepody. Ilicns nonaBaHHs peareHTIB 13 BMICTOM IIIIIEPOJIKIHA3U 1 HACTYITHUM
OKUCHEHHSIM TTiepodochaTOKCHIa3010 Ta MEPOKCHUIA3010 OTPUMYBAIIM XIHOHIMIH,
IHTEHCUBHICTh 3a0apBJICHHS SIKOro OyJia MpsMO MpornopiiiiiHa koHuentpauii TI' y
JOCITITHOMY 3pa3Ky.

XC JIIBII Ta XC JITTHII BUu3Ha4YaM NPSIMUM METOJIOM, SIKUH CKJIaJlaBcs 3
nBox eramiB. Ha nepimomy erami BiaOynocs eniMinyBanHs ximomikpos, JITITHII u
JITTHII[ xomecteposiecTepazoro, X0JIECTEPOIIOKCHUIA3010, a MOTIM KaTanaszor. Ha

npyromy ertari rpoBouiocs crienndiune sumiproBanus XC JITNIBH ra XC JITTHII]
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micis iX BHU3BOJIGHHS jAeTepreHToM B 2-Reagent. B apyriii peakiii karanasza
1HT10Yy€ETRCS a3uaoM HaTpiro 3 2-Reagent. B pe3ynbrarti orpuMyBain OapBHUK X1HOH,
IHTEHCUBHICTh 3a0apBJeHHA SKOro, BuMipsHa mipu 600 HM, Oynga npsMo
nponopiiina kornentpaii XC JIIBU] Ta XC JIITHILI.

BinmoBigHo g0 HamioHansHUX Ta pekoMenpariit ESC 1 €Bporneiickkoro To-
BapuctBa arepockieposy (EAS) 3 wmenemxmenty aucmimigeminn [9, 222] 3a
pedepenTHi npuiiManu mokazHuku: 3XC <5,0 MMoIb/I 1 OCI0 13 HU3BKHUM 1
MOMIPHUM ceplieBO-cyiMHHUM pus3ukoM (CCP), <4,5 mmob/n asist ocib 13 BUCOKUM
CCP, < 4,0 mmonsw/n nis oci6 13 xyxe Bucokum CCP; XC JIITHIL <3,0 MmMoin/a
115t oci0 13 Hu3bkuM 1 nomipaum CCP, <2,5 mmons/a1 — 3a Bucokoro CCP, <1,8
MMOJIB/TT — 3a ayke Bucokoro CCP; TT" <1,7 mmons/m; XC JITIBI >1,02 Mmonb/n
JUTSL 9YOJIOBIKIB, >1,2 MMOJIB/JI — JIJIST JKIHOK.

Innexc areporenHocti (IA) Bu3Hayaim B yMOBHUX OAMHHUISX (YO) 1
po3paxoByBaiu 3a popmyoro 2.1:

3XC — XC JIIBILL / XC JITBILL (2.1)

«linboBum» piBHeM [A st oci6 monommie 30 pokiB BBaxkanu <2,5 yo, >30
pokiB IA <3,5 yo.

Busnauenns xonyenmpayii entoxosu 6 cupogamuyi Kposi

KoHueHTpariito riiroko3u B CHPOBATIll KPOB1 BU3HAYAIHM KOJIOPUMETPUIHHM,
CH3MMATHYHUM METOJIOM 3 OKCHIAa30l0 TIIOKO3W 3 BHUKOPUCTAHHSIM pPEAaKTHBIB
«ACCENT-200 GLUCOSE» na O06i0XiMIYHOMY aBTOMaTHYHOMY aHali3aTopi
«ACCENT 200» (CORMAY, Ilonbma). B pe3ynbTaTi OKHUCICHHS TIIOKO3U
IIFOKO30KCH/1a3010 Ta MEPOKCUJ1a3010 OTpUMYBAIH 4-(1M-0€H30XIHOHOMOHOIMIHO)-
(dheHa3oH, IHTEeHCUBHICTh 3a0apBIICHHS SIKOTO MPSMO TMPOIOPIIiitHA 10 KOHIIEHTPAIIi1
IJIFOKO3U B CUPOBATIII.

2.2.2. 'eHeTHYHI MEeTOIH AOCTIIKEHbD.

Jlns BuBuenHs nosniMopdismy reniB AGTR1 (rs5186) ta VDR (rs2228570) y
oOcTexeHux Opald LIJIbHY BEHO3HY KpPOB BpaHIll, HAaTIIE 3 JIKTbOBOI BEHH, y
BakyTaiiHepu o0’emoM 2,7 mi, 13 HanwieHHsAM EJITA B SKOCTI aHTHUKOArysistHTY

(«Eppendorfy Himeuuunna). OcCKiIbKA JOCIIIHKEHHS HOCHIO OJIHOMOMEHTHHI
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XapakTep, MPOMOTOPHY JIJSHKY BHIIE 3a3HAYEHOT0 I'€Ha BUBYAJIM OJUH pa3, MiCis
MPOXO/PKEHHS CKPUHIHTY 1 mianucaHHs iHpopmoBaHoi 3roau. ['enomuy JJHK s
MOJIEKYJIIPHO-TEHETUYHOTO JTOCHII)KEHHS BUILUISIIN 3 IIJIbHOI KPOBI 32 JIONIOMOTOIO
KoMepIiiiHoi Ttect-cuctemu «lIpo6a-Pamua-I'enetukay (OO0 «HIIO JHK-
Texnonorus», P®) i3 BUKOpHUCTaHHAM LEHTPUPYX HUX (PinbTpiB. [IpomoTophy
ninsaky JIHK renotumyBanm 3a momomoror TagMan 30HIIB Ha aMiutigikaTopi
CFX96™ Real-Time PCR Detection Systems («Bio-RadLaboratories, Inc.», CILIA).
SAxicuy ITJIP B pexxumi peanbHoro yacy (QPCR-RT) ans TagMan reHotummyBaHHs
AGTR1 (rs5186) BukoHamu BIiAMOBIAHO g0 IHCTPYKIii BupoOHuKa («Applied
Biosystemsy, CIIIA) i3 KOMIUIGKTOM  pEareHTiB  JUI1  aMInTigikarii
«Kapmauol'enetnka I'mnepronms» («HITIO JIHK-TexHosnorus»), Takoxx HaOip
pearenTiB st Bu3HaueHHs moniMopdismy A/G rena VDR (rs2228570) ¢ipmu
«CHUHTOJIL, pd».

Jlokayis cena AGTR1 (rs5186)

3rigno kataory GaPPlus-NHGRI, GWAS ta dbGap (U.S. National Library

of Medicine / NCBI National Center for Biotechnology Information) moc-

mimkyBanuii mpomotop reHa AGTR1 (rs5186) posramoBanuii Ha 3 XpomMocoMi,
noBre 1ieue, 24 (3924) (puc. 2.6). Jlokanis SNP myranii rena AGTR1 (rs5186) na
3-i1 xpomocomi: Bix 148,742,180 no 148,742,222 nap nykineoruzais (NCBI).

dbVar Genome Browser
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Puc. 2.6 Jloxkariis rera AGTR1 (rs5186) na 3-it xpomocomi
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Jlokayis 2ena VDR (rs2228570)
3rigHo kataiory GaPPlus-NHGRI, GWAS ta dbGap (U.S. National Library
of Medicine / NCBI National Center for Biotechnology Information) mgoc-

aipkyBanauii mpomorop rera VDR (rs2228570) posramoBanmii Ha 8§ XpOMOCOMI

(puc. 2.7), noere mmeue 13.11 (12ql13.11). Jlokamis SNP mytamii rema VDR
(rs2228570) na 8-it xpomocomi: 47,879,091 - 47,879,133 nap nyxieotuais (NCBI).
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B - - sn  prare T i -

ocalized scafolds: 168 rSZREOETE B 67R ] [T
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Puc. 2.7 Jloxkariist rena VDR (rs2228570) na 8- xpomocomi

2.3 CTaTUCTUYHI MeTOAM JA0CTiKeHb.

ba3y oTpumanux maHux (KOMIIIOTEPHHI PEECTP) CTBOPIOBAIM y CHUCTEMI
MicrosoftExel. Ctatuctuuny oOpoOKy MpOBOIMUIIM 3a JOMOMOIOK TMPUKIIATHUX
nporpam Statistica™ 7.0 (Statsoft® Inc), Primer of Biostatistics® 6.05 ta MS®
ExcelTM 2010. HopMmanbHicTh po3Moaidy HapaMeTpiB y BHOIpKax 3a KiIbKOCTI
BapianT >50 nepeBipsuin 3a TectoM Konmoroposa-CMupHOBa, 32 MEHIIOI KiITBKOCTI
—3a kputepieM Shapiro-Wilk [14]. JlocToBipHICTh TaHUX JJIS HE3AJICKHUX BUOIPOK,
Py PO3MOILI OJM3BKOMY JO0 HOPMAaJIBHOTO, BUPAXOBYBAJIU 13 3aCTOCYBaHHSIM
nBOBHOIpKOBOro t-kputepiro Student. [Ipu HepiBHOMIpHOMY pO3MOILIL IS
He3aeHuX BUOipok Bukopucrtanu U-kputepiit Wilcoxon-Mann-Whitney. Cepenni
MOKA3HUKU HABOJWIW y BUIVILAI MEm. BigMiHHOCTI BBaXKajid JOCTOBIPHUMHU 3a

p<0,05.
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Jlnsi BUBUEHHS BIIMIHHOCTEM MIXK CEpeIHIMHM IOKa3HUKaMH y TPbOX 1
oumemie rpynax (y T.4. 3a reHotumnamu reHiB AGTR1 (rs5186) 1 VDR (rs2228570))
BUKOHAJIU €IT1IeM10JIOTTYHUN aHaI13 Ta OIIHWIIN 3B'130K IMOKA3HUKIB 3 ypaXyBaHHIM
3MiHHMX 3a JONOMOroio y2-kpurepis IlipcoHa, ogHO(GaKTOPHOrO AUCHEPCIHHOIO
anamizy (ANOVA), 1, y BUMaJKy HEHOPMAJIBHOTO PO3IMOIIIy MAaCHUBIB, — TECTY
Kpackena-¥Yomrica. BigMiHHOCTI BBaXkasid 1ocTOBIpHUMH 3a p<0,05.

JIoCTOBIpHICTh BIAMIHHOCTEH 3a SAKICHUMHU, TTOPSIIKOBUMH TMMOKa3HUKAMH Ta

BIIXHMJICHHS BiJ{ IIKAJIM MONYJAlidHOI piBHOBaru renotumnis Hardy-Weinberg Bu-

. 2 o
S3HaYaJIM 3a AOIIOMOI'OI0 KPHUTCPIKO ¥ , a4 IIPH YaCTOTaX MCHIIC 5 — TOYHUM TeCT

Fisher.

JlocipKyBaH1 NOKa3HUKH, IK MapKEPH PU3HKY, 11€HTU(DIKYBAIH METOAAMU
KJIIHIYHOI ermigeMionorianoi cratucTuku. OuiHroBanu BigHocHui pusuk (RelR),
BigHomeHHs pusukiB (RR), manciB (OR) i 95% nosipui inTepBamu [95% ClI]
BIJIHOIIIEHHS] PU3HKIB Ta IAHCIB. PaKTOp pU3MKY BBAXKAJIU KIIHIYHO 3HAYUMUM 32
OR >1,2. IIpoTeKTUBHUM €(pEKTOM CTOCOBHO MOSBH O3HAKH B MOMYJIALIT BOJIOIB
noka3Huk OR <0,8 [6, 11]. ®dakTopu pU3KKY / MPOTEKIIii BBAKAIK BIpOTIIHUMH 32
p<0,05.
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PO3/ILI 3
POJIb OJIIMOP®I3MY I'EHIB AGTR1 (rs5186), VDR (rs2228570) TA
METABOJIYHO-TOPMOHAJIBHUX YUHHUKIB Y KJITHIYHO-
IMATOT'EHETUYHUX OCOBJIMBOCTSAX NEPEBITY ECEHIIMHOI
APTEPIAJIBHOI I'IEPTEH3II

AprtepianbHa rineptensis (Al') Bpakae 01u3bk0 25-43% HaceneHHs CBITY. 3a
OIliHKaMu eKcrepTiB Al' € HaMMOMUPEHIMKUM I100aJIbHUM 3aXBOPIOBaHHAM: Bij 1
Mibsipaa ocio y 2000 pori no 1,6 mapna y 2025 poui [57, 201, 301]. Takox Al €
OJIHUM 13 HaWOUIbII BaroMMX YMHHUKIB PU3MKY CMEPTI Bl CEpPLEBO-CYyIHMHHHUX
3axBoptoBanb (CC3). Oxpim Toro, TpuBaja Ta Baxka Al, K XpoHIYHE
3aXBOPIOBAHHS, Y BUMAJKY HEJIOCTAaTHHOTO KOHTPOJIIO apTepiasibHOTO TUCKY (AT) Ta
MeTa0OIIYHUX MapaMeTpiB MOXKE MPU3BECTH JI0 1HCYJBTY, 1HDAPKTY, 110 MAa€ HE
TUIBKA MEAWYHI, ajie 1 COoLlaJibHI HaCHiJKKW (TpUBaja HeMpale3aaTHICTh,
IHBaJIIIHICTh, CMEPTHICTh, TOII0). EAI', sk mojireHHe 3aXBOPIOBaHHS, BUHUKAE B
pe3ynbTaTi B3aemMojii (aKTOPIiB HABKOJHUIIHBOTO CEPEAOBUINA, TE€HETUYHUX
YUHHUKIB Ta €MireHOMHUX CTpyKTyp. ['enetnuni npeauxktopu EAL, siki KOAyIOThH
aKTUBHICTh PEHIH-aHT10TEH3UH-aabA0cTepoHoBoi cucreMu (PAAC), mmpoko
BHBYAIOTHCS YIIPOJOBK OCTaHHBOI Aekamu [57, 83, 185, 282, 319], oqnak Baroma ix
YacTUHA BCE LIE 3AIUIIAI0THCS HEJOCIIKEHUMH, OCOOJIMBO B MOMYJISLIT YKPaTHIIB.

binpiricTe reHeTHYHHMX Bapialii, SKi acOIiIOTh 13 HOPMAJIbHHMH, YH
MaTOJIOTTYHUMH cTaHamu, Yy T4 EAT, 310paHo B IMIMPOKOTEHOMHHX JOCIIIKEHHSIX
(Genome-wide association studies — GWASS) [84, 334], ne SNPS BiiBOIUTBLCS POJIH
MOJKJIMBHX OloMapKepiB [Isi CKpHHIHTY cxuiibHOCTI 10 EAT [71, 95, 223, 224, 334].
[IpoBeneHO HUBKY TJIOOATBHUX JOCIHIKEHb, PE3yJIbTaTH SIKUX OINPHUJIIOJHCHI B
octaHHbOMY 3BiTI Amepukancbkoi Acomiamii Ceprst (AHA, Heart Disease and
Stroke Statistics — 2020 Update), ne HaBeaeHO y T4 JaHi IMOAO0 T'€HETHYHHUX
npeaucnosutiii 1o CC3 y pizaux nomyssauiax [301]. 3okpema, paHgomizoBaHe
MennemniBcbke gociipkeHas cepen Maiike 500 000 kuTaiIiiB J0BEIO, 0 TeHETUYHI

MapKepH, skl KOAYIOTh PIBEHb XOJIECTEPUHY JIIOMPOTEiIIB HU3bKOT MUTLHOCTI (XC
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JIITHIIL), Oe3mocepenHbO TOB'sI3aHl 3 1MIEMIYHUM 1HCYJIBTOM 1 3BOPOTHBO
aCOLIIOI0TH 13 BHYTPIIIHHOMO3KOBUM KPOBOBMJIMBOM, II[0 BKa3y€ Ha MPOTHIICKHI
edexktr XC JIIMHIL na 2 nHaitbunpm nommpeni Buau iHcynbty [217, 301]. Inme
OaraToeTHIYHE JOCIIIXKEHHS acolliallii IHCyJIbTY BCTAaHOBMIJIO 32 T€HETUYHI JIOKYCH,
y TOMY 4ucIi 22, po fAKi paHiiie He noBigomisiiocs. L{i HOBI IoKycH BKa3ylOTh Ha
TOJIOBHY POJIb CEPUEBUX MEXaHI3MIB Y PO3BUTKY CYAMHHHX KartacTpod, Ookpim
KkapaioeMOoaiyHux. [Ipnbnn3HO MONIOBUHY T€HETHUHUX JIOKYCIB 1HCYJIBT MOJUISE 3
AT, CyTMHHUMH MapKepaMmH — IepeBakHO BUCOKMM AT 3a pi3HUX HO30JI0Ti# [42,
223, 301, 297, 318]. Ile mie pa3 3acBiguye reHETUYHY OOTSKCHICTH BUCOKOTO AT
MO>KJINBUMH KaTaCTPO(PIUYHUMH CYJUHHUMHU HACTIAKAMHU.

Ockinbku PAAC € OGaratopiBHEBHM CKJIAJHUM MEXaHI3MOM peryJsiii
CYIMHHOTO TOHYCY, METa0OJIIYHOTO TOMEOCTa3y Ta BOJHOTO 1 €JIEKTPOJITHOTO
OasiaHcy, TO TOCTIIKEHHS 11 CKJIaJIOBUX, 30KpEMa FeHETUYHOr0 MapKepa aKTUBHOCTI
Ba30KOHCTpUKTOpa anrioteHsuny II penentopa 1-ro tumy (AGTR1), a Ttakox
MeTabomiuHoro peryistopa aktuBHocTi PAAC — Bitaminy D (VDR), € BaxximuBuM y
natorene3i EAT" Ta MOXIMBUX NUISIXax (papMaKOTE€HETUYHOI KOPEKIli 1 MpeBeHIIT
TspkKoro niepediry EAI Ta moskimmBux ycknaaHeHb. Bimomo, mo AGT mig BrmuBoM
aHT10TeH3UH-TIepeTBOpIoBaNIbHOTO hepmenHTy (ACE) koHBepTyeThCS B aHT10TEH3WH
II, reneTHYHI MapKepH SKOTO acOoIlitOI0Th 13 BUCOKUM AT y Jmrojeit Ta minociiiTHIX
tBapuH [57, 205, 334]. OkpiM TOro, HH3Ka JOCTIIKEHb [OBEIHM AacoLiaIlio
nogiMopdizmy 1166A>C  (rs5186) i3 rinepTeH3i€r0, Ba30KOHCTPHKINEI Ta
3aTPUMKOIO HaTpito B opranismi [56, 281, 282]. Oanak, Woro pojb y 3MiHax
MeTaboJI13My JIIMiAIB, BYTJIEBOIB, O10XIMIYHMX MapaMeTpiB B acouiallii 3 piIBHEM
10HI30BaHOI0 KaJIbLIil0 KPOBi, BiTaMiHy D Ta mia3MoBUM BMICTOM MapaTrOPMOHY Y
xBopux Ha EAI Bce 111e He 70 KiHIISI BCTAHOBJICHA.

Henapni nocnimkeHHs 10Bemy, 1m0 Aedinut BiTaminy D acoliiroe He TUTbKY 13
3aXBOPIOBAHHIMU CKEJIETY, aJI€ 1 HU3KOIO 1HIIUX XPOHIYHUX MATOJIOT1i, BKIIOYAI0UN
CC3 Tta EAI'. Bitamin D moxe 3HmxKyBaTu peryisuio cucreMu PAAC, mo €
kmouoBuM  (paktopom koHTposto AT [196]. B oxpemux IOCHIIKEHHSX

BCTAHOBJICHO, 1110 HU3bKUI piBeHb BiTamiHy D € dhakTopom pusuky EAIL, Bucokoro
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AT, recramiiinoi rineprensii 1 npeeknammncii [50, 89, 149, 219, 239]. B i"mmx
pobotax acomiamito 3-x momimMopdizmie reHa VDR i3 kapmiomerabosiuHuM
PU3UKOM He OYJI0 MATBEPHKEHO, ajie TOCIIIKEHHS TpoBoAmiIocs Ha miTax [186]. B
OKpeMHUX po0OTax TaKOX HE BCTAHOBJICHO HOT0 3B'sI3KYy 3 piBHEM BiTamiHy D, ogHak
BUSIBJICHO KOPEJIAIT 3 BMICTOM peHiHy mia3mu [219]. Y uucenpbHUX TOCTIIKEHHIX
BCTAHOBJICHO CHPUUHSTIMBICTH O TINEPTOHIi, IKa HETaTUBHO KOPENIOE 3 PIBHEM
Bitaminy D [50, 51, 149, 320]. AM Mahmoud et al. BusiBuiM 3BOpOTHI KOpesiIii
piBHs BiTaminy /I 13 O)KUPIHHAM, 1HCYIIHOPE3UCTEHTHICTIO, a TAKOK HU3bKUH BMICT
JTAHOTO BITaMiHy acoIlil0BaB 13 3HIKCHOIO IPOAYKIIIEID OKCHUIY a30Ty Ta
MIKpOBACKyJISIPHOIO AUCPYHKIEI0 y ocid 13 oxupiaasm [190]. 3acrocyBanHus
BiTaMiHy D mokparryBajio MOTOKO-3aJ€KHY IUJIATAIII0 apTepion, aleTHIXOJiH-
1HAyKOBaHy aunatailito Ta npoaykiiito NO B i301p0BaHHX 3pa3kax apTepioi, Kpaie
B BiCI€paIbHINA aUIIO3HIN TKaHUHI, A0 MEHIIUN ePEeKT BUSBWIMA B MiAMIKIPHINA
xupoBiit kaiTkoBuni. Wang L. et al [305] BcranoBwim, mo VDR momiMopdizmu
Bsml Ta Fokl moB’si3ani 3 rinepronieto y Hacenenns CIIA. Swapna N. et al [279]
npunyctuiy, mo noximopdizm VDR Fokl € dhaktopom pusuky EAI’ y Memkaniin
Inaii. Tum He MeHie, BUCHOBKH mpo 3B's30K VDR 13 EAI cynepeuwnnBi y pi3HHX
MOMYJISIIAX, TOYAaCTH 4Yepe3 Pi3HI JAU3alHU Ta CXEMU MPOBEIAEHHS JOCHIIKEHBb
[337].

VY 3B'SI3Ky 3 IIUM, METOI0 JAHOTO PO3Miay € BcTaHoBIeHHS poii  SNP
noaimopdizmy reniB AGTR1 (1166A>C) ta VDR (Fokl) y MexaHi3amax po3BUTKY
EAT 3 ypaxyBaHHAM MeTa0OJIYHO-TOPMOHAIBHUX Ta TEeMOJUHAMIYHUX PO3JIAJIiB,
BMICTy BiTamiHy D, 10HI30BaHOTO KaJblLiif0 JJisi BCTAHOBJEHHS TPYH BHUCOKOIO
pusuky mnosisu EAI, Tsokdoro i1 mepebiry, mMeTaOOMYHUX pPO3JAAiB 3 METOIO
PO3pOOKH B MOAAIBIIIOMY PEKOMEH/ 1Al 3 paHHBOI JIarHOCTUKH 1 TPOTHO3YBaHHS

JAHUX MOPYIIEHb T4 MOXIIMBHUX MPOPIITAKTUYHO-TIKYBaJIbHUX 3aXO0/IIB.

3.1. Acouianisi reniB anriorensuny II penentopy 1-ro tumy (rs5186),
peuentopa Bitaminy D (rs2228570) i3 po3BuTKOM i KJiHiYHMM mnepedirom

rinepToHIYHOI XBOPOOH
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Metow AaHOTO MiIPO3/1Ty pOOOTH € BCTAaHOBJICHHS POJIi MoJiMOp(]izMy
rediB AGTR1 (1166A>C) Ta VDR (Fokl, A/G) y maroreHeTH4HHX OCOOJMBOCTSIX
KJiHIYHOTO niepediry EAT.

Poznonin renotuniB Tta aneneir 1166A>C momimopdizmy rena AGTR1 y
xBopux Ha EAI" Ta rpymni KOHTPOJIO CTATUCTUYHO 3HAYUMO HE BIIpi3HABCSA (TaOI.
3.1). 31 144 Buainenux anener AochigHOI rpynu Ta 96 aneneld KOHTPOJIBHOI Py
TOMiIHyBaB NWKUN A-anmens Han C-anenem: y xBopux Ha EAI — y 3,8 pazy
[OR=14,44; 95%0R: 8,18-25,50; p<0,001], y koHTpoabHii Tpymi — 5,9 pasy
[OR=34,31; 95%0R: 15,39-76,47; p<0,001].

Tabnuya 3.1 — Posnoxin renotumiB Ta aneneit 1166A>C momimopdizmy reHa

AGTR1 (rs5186) y xBopux Ha TilEpTOHIUYHY XBOPOOY

[Tomimopdni Bapiantu | Jocaiana rpy- | Konrpoib, BII )
rera AGTR1 na, N=72 (%) | n=48 (%) | [95% CI] xPp
0,65 v?=1,20
AA 44 (61,11 34 (70,83 ’
AGTR1 ( ) ( ) [0,30-1,41] | p>0,05
(1166A>C), 1,37 v?<1,0
n (%) AC 26 (36,11) 14 (29,17) [0,62-3.01 | p>0,05
CcC 2 (2,78) 0 - -
Y25 p v>=2,08; p>0,05 - -
A- 0,65
(1&%1&10) anem, | 114D 826592 110391 30) | =150
’ C- 1,54 p>0,05
%
n (%) - 30 (20,83) 14 (14,58) [0,77-3,09]

[Tpumitka. BIII — BigHOIIIEHHS IIaHCIB; N — aOCOIOTHA KUJIBKICTh

[Moxo rena VDR, To y 3B's3Ky 3 3aMiHOIO Y (DJIaHKYIOUii TOCIIJOBHOCTI Ha
12 xpomocomi CTG TTC TTA CAG GGA (A>G) GGA GGC AAT GGC GG
(chr12:47879057; GRCh38.p12) aneniny nHa ryanin (NC 000012.12:g.47879057
G>A) rena VDR Brpauaetscst cait mus pectpukiii [NCBI, rs2228570] i namu
oopano A/G cuHoHiIMIuHME BapianT momiMopdizmy rena VDR (me rs2228570
o0'emnanmii 13 1s10735810), miccernc mytamis [NCBI rs2228570]. Biporigaux

BIZIMIHHOCTEH y po3mojiin reHoturiB Ta anesiei rena VDR (rs2228570) y xBopux
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Ha EAT "e BcranoBuiu (tabmn. 3.2). MiHopHuii A-anenb TparisiBesa Ha 4% piaie,
Hix G-ajnens y rpyni xBopux (p>0,05) i Ha 5,33% piamre, Hixk y kKoHTpOoi (p>0,05).
Tabnuya 3.2 — Posnonin rexorumiB Ta anenedi A/G momimopdizmy rena VDR

(rs2228570) y xBopHX Ha TiEPTOHIYHY XBOPOOY

[Tonmimopdui Bapiantu | Hochinna rpy- | Kontposs, BIII )
rena VDR ma, n=100 (%) | n=60 (%) | [95%cCI] | *P

1,21 2<1,0
GG | 27(210) | 14(2333) | 1o o 1’;0 e
VDR (A/G), 1,14 12<1,0
%) AG | 50(50.0) | 28U6ET) | ooy | Kl
0,70 2<1,0
AA 23 (23,0) 18(300) | 1331 43 1’;0 .

Y25 p v?=1,61; p>0,05 - -

G- 1,24
VDR (A/G), | anems | 1045200 | S6(4687) | 600 o5 Lacy
n (%) A 0,81 | p>0,05
o | 9080 | 64(5339) | 0

[Tpumitka. BIII — BiiHOIIIEHHS 1IaHCIB; N — aOCOIOTHA KUJIbKICTh

KoedimienT iHOpuAMHTY 3aCBITYMB HE3HAYHUIN HAJIUIIIOK T€TEPO3UTOTHOCTI
3a 1166A>C nonimopdizmom rera AGTR1 y Bcix rpynmax oOCTEKEHHX, IO OJHAK
He IOPYLIyBajJo 3aKOHy IOmynsuiiHoi pisHosaru Hardy-Weinberg (y%<1,0;
p>0,05) (Taba. 3.3).

Tabnuya 3.3 — [HOpuauHr 1 reTepo3uroTHicTh 3a 1166A>C nmomimopdizmom reHa

AGTR1 y xBopuX Ha TiMepTOHIYHY XBOPOOY

['enotumnu rena, n (%)
AA | AC | CC
XBopi, 44 26 2

n=72 (%) |(61,11)(36,11) (2,78)

prrII/I, n Pa Pc Ho Hg F X2 P

0,79(0,21|0,36 | 0,33 |-0,09| <1,0|>0,05

KonTpoJib 34 14
, =48 (29,27 0 (0,85|0,15/0,30| 0,25 |-0,17 |<1,0 |>0,05
(%) (70,83) )
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Bceroro, 78 40 5
n=120 (33,33 0,820,148 10,33 0,30 | -0,11| <1,0|>0,05

[Tpumitku: 1. Pa — BimHocHa yactota A anens; Pc — BinHocHa yactorta C anens.
2. F — xoedimient inOpuaunry; Hg — oduikyBaHa reTepo3urotHictsb; Ho
— (haKkTHYHA TE€TEPO3UTOTHICTb.
3. %2p — BipOTimHICTH BiIMIHHOCTEN MiX O4iKyBaHOO i (PAKTUIHOIO
reTepPO3UTOTHICTIO.

[ToBHY BiJINOBIIHICTh PO3MO/IITY FT€HOTHUIIIB 3aKOHY MOIMYJIAIINHOI piBHOBAru
Hardy-Weinberg BcranoBmwiu takox 1 mis A/G momimopdizmy rena VDR y
oocrexenux (p>0,05) ©Oe3 BiAXuieHb BiJ OUYIKyBaHOI Ta (PaKTUYHOI
TeTEPO3UTrOTHOCTI, HE3BAXKAIOUM HA HE3HAYHUHN NePIIUT KOe(ILI€HTY ITHOPUIUHTY

(Tabm. 3.4).

Tabnuysa 3.4 — TaOGpununr i retepo3urotHicts 3a A/G nonimopdizmom rera VDR y

XBOPHUX Ha TIEPTOHIYHY XBOPOOY

['enotumnu rena, n (%)

prrII/I, n GG AG AN Pa Ps Ho Hg F X2 P
XBopi, 27 50 23
< >
n=100 (%) | (27.0)| (50.0) | (23.0) 0,52 10,48 (0,50 0,49 |10,002| <1,0|>0,05
KonTposnb 14 28 18
= < >
, =60 (23.33) (46,67 (30,0) 0,47 10,53(0,47 0,50 0,06 |<1,0 |>0,05
(%) )
Bcenoro, 41 78 41
= >
n((yl(SO (25.62) (48),75 (25.62) 0,50 | 0,50 | 0,49 | 0,50 | 0,025 <1,0|>0,05

[Tpumitku: 1. Pa — BigHOCHA yacToTa A anens; Pg — BimHocHa yactoTta G anens.
2. F — xoedimient iHOpuaunTy; Hp — OuikyBaHa retepo3uroTHicTs; Ho
— (haKTHYHA TE€TEPO3UTOTHICTb.
3. ¥%p — BiporimHicTh BiIMIHHOCTEH Mik OUYIKYBaHOIO i ()aKTHYHOIO
reTepO3UTOTHICTIO.

Huckpuminaiis aneneit /1/664>C nonimopdizmy rera AGTR1 otpumana 3a

nomomororo RT-PCR cucremu CFX96 Touch™ (BioRad, USA) i mpoanaiizoBaHa
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JIIEH31HHOI0 KOMIT I0TepHOI0 nporpamoro Software Bio-Rad RealTime (Microsoft,

USA). Pesynbratu aetekilii HaBeneHo Ha pucyHkax 3.113.2.

Allelic Discrimination
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Puc. 3.1. luckpuminanis aneneit /1664A>C nonimopdizmy rena AGTRL. ITpumitka.
o Allele 1 — romosurorsi Hocii A-anens; [ Allele 2 — romo3urorsi Hocii C-anens; A
Heterozygote — nocii AC reroturty; ¢ NOne - HeBU3HaYEHI.

Allelic Discrimination
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Puc. 3.2. luckpuminanis aneneit /1664A>C nonimopdizmy rena AGTRL. ITpumitka.
o Allele 1 — romosurorsi Hocii A-anens; [ Allele 2 — romo3urorsi Hocii C-anens; A
Heterozygote — nocii AC reroturry; ¢ NOne - HeBu3Ha4YEHI.
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KpuBi miaBieHHs: CUTHAIBHUX 30HIIB JJIs KaHaimB Fam 1 Hex 3a miTkamu
dayopecteniii, 3adikcoBaHi TPOrpaMHUM 3a0€3MEYCHHSIM TEPMOITUKIIepa 3a
neTekiii moxiMopduux BapiantiB rena AGTR1 (rs5186): Fam — romo3urora 3a A-

airenieM, Hex — romo3urota 3a C-aitenem, Fam/Hex — rereposurora AC (puc. 3.3).

T o L, ............ ............ ............. ............ ............

-d{RFU)/dT

Temperature, Celsius

Puc. 3.3. Temnepatypni 6apu mnaBneHss B aetekiii //664>C noximopdizmy reHa
AGTR1 y o6cTexxeHHX.

[Ipumitka. Kanamom Fam (cuni miHil) Bu3HayaioTbes 3pazku 13 AA-
reHoturiom rena AGTR1; kananom Hex (3eneHi minii) — 3pa3ku 13 CC-T€HOTHUIIOM;

Fam/Hex (uepBoHi jiHiT) — 3pa3ku i3 retepo3uroramu (AC-reHOTHI); KOBTa JIHIS —
HEBHU3HAYCHI, YN CYMHIBHI 3pa3KHu.

Juckpuminamiro anenerr rema VDR (rs2228570), a Takox pe3ysbTaTh
amrutigikanii A/G momimopdismy rena VDR nHaBemeHo Ha pucyHkax 3.4 1 3.5.
CurHajabHUMU 30H1aMU 3 (PIyOpPECIIEHTHUMU MITKaMu O KaHaimy Fam (cuHi JiHii)
BHU3HAualu 3pa3ku roMo3uroTHi 3a A-anenem reHa VDR, mo xanamy Hex (3eneni
JiHIT) — 3pa3ku romMo3urotHi 3a G-ameneM; NPOMIKHUN KOJIp — 3pa3ku 13

rerepo3uroramu (AG-reHotui).
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Allelic Discrimination
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Puc. 3.4. luckpuminanis aneneii A/G momimopdismy rena VDR (rs2228570).
[Tpumitka. o Allele 1 — romo3urotHi Hocii 4-anenst; [ Allele 2 — romo3uroTHi HOCIT
G-anens; A Heterozygote — nocii AG-renoturry; ¢ None - HeBU3HA4YEHO.

Amplification

RFU

Cycles

Puc. 3.5. Pesynbratu ammigikanii A/G momimopgismy rena VDR (rs2228570) 3
ypaxyBaHHsM kB [1JIP.

[Tpumitka. CMHIM MO3HAYEHO 3pa3Ku, TOMO3UroTHI 3a A-anenem rena VDR,
BH3HAYAIOTHCSA KaHAIoOM Fam; 3eieHi — 3pa3kd TOMO3UToTHI 1Mo kaHamy Hex (G-
aJieIb); IPOMIKHUIN KOJIip — 3pa3ku rerepo3urot (AG).
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[IpoananizyBaBmiu 5 moaenedt ycnaakyBanHs EAID 3anexno Bim 1166A>C
noniMmopdizmy rena AGTR1 (tabn 3.5) Haiikpalioro BUSABHIACH PEIIECUBHA MOJIEIb

13 HaftHKYUM iHpopMaltiiinum kputepiem Akaiike (AlIC) 13,58 (p>0,05).

Tabauya 3.5 — Mopeni ycnaakyBaHHSI TIMEPTOHIYHOI XBOpOOW 3 ypaxyBaHHSIM

1166A>C nonimopdizmy rena AGTR1

[eHOTHITN I:]ZETSPZ;E)” ni(; 20 I();/’o ) BIII (95% JII) p AIC
Kooominanmna mooens, df=1
AA 34 (70,8%) | 44 (61,1%) 1,00
AC 14 (29,2%) | 26 (36,1%) | 1,38 (0,64 - 3,04) 0,35 | 14,92
CC 0 (0%) 2 (2,8%) -
Jlominanmna mooenn, df=1
AA 34 (70,8%) | 44 (61,1%) 1,00 031 | 1469
AC + CC | 14 (29,2%) | 28 (38,9%) | 1,48 (0,69 - 3,25) ’ ’
Peyecusna mooenn, df=1
AA + AC | 48 (100%) | 70 (97,2%) 1,00
CC 0 (0%) 2 (2,8%) - 10 13,58
Haooominanmna mooenw, df=2
AA+ CC | 34 (70,8%) | 46 (63,9%) 1,00 048 | 1522
AC 14 (29,2%) | 26 (36,1%) | 1,32 (0,61 - 2,9) ’ ’
Aooumusna mooenn
(mecm Koxpana-Apmimaooica ons ninivinux mpenois), df=1
AA 34 (70,8%) | 44 (61,1%) 1,00 022 | 1418
2CC + AC | 14 (29,2%) | 30 (41,7%) | 1,57 (0,77 - 3,32) ’ ’

[Mpumitka. BII — BigHomeHnHs manciB; JI — moBipuwii intepBan; df — cryneni
cBo6ou; AlC — indopmartiitHuit kpuTepii Akaiike.

Moneni ycnaakyBanus EAI 3 ypaxyBanusm A/G monimop¢ismy rena VDR
HaBejeHO B Tabnuii 3.6. HalifieBimoro crana perecruBHa MOJEb 13 HAWHMKYUM

inpopmartiitnuMm kpurepiem Axaiike (AIC) 17,0 (p>0,05).
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Tabauya 3.6 — Mojeni ycraakyBaHHs O €CEHIIIMHOI apTepialbHOI TinmepTeHsii 3

ypaxyBanasiM A/G momimopdizmy rena VDR (rs2228570)

I'eHoTumnu I::g)pg;:;’ nf; 20 I()(l% ) BIII (95% JII) p AIC
Kooominanmna mooens, df=1
GG 14 (23,33%) | 27 (27%) 1,00
AG 28 (46,67%) | 50 (50%) | 0,93 (0,41 -2,03) 0,61 | 18,97
AA 18 (30%) 23 (23%) | 0,66 (0,27 - 1,61)
Jlominanmna mooens, df=1
GG 14 (23,33%) | 27 (27%) 1,00
0,61 | 17,69
AG + AA | 46 (76,67%) | 73 (73%) | 0,82(0,38-1,71)
Peyecusna mooenn, df=1
GG +AG | 42 (70%) 77 (77%) 1,00 0.33 170
AA 18 (30%) 23 (23%) 0,7 (0,34 - 1,45) ’ ’
Haooominanmua mooens, df=2
GG + AA | 32(53,33%) | 50 (50%) 1,00 068 | 17.79
AG 28 (46,67%) | 50 (50%) | 1,14 (0,60 - 2,18) ’ ’
Aooumuena mooenw
(mecm Koxpana-Apmimaoaica ons ninivnux mpenois), df=1
GG 14 (23,33%) | 27 (27%) 1,00
2AA + AG 64 96 0,81 (0,51 -1,27) 036 | 1712

[Mpumitka. BII — BigHomeHnHs manciB; JI — moBipuwii intepBan; df — cryneni
cBoOoau. AlC — indopmaniitanii kputepii Akaiike

Yactora aneneit ta renotuniB 1166A>C mnomimopdizmy rena AGTR1
(rs5186), otpumanux Hamu y MerikaHiiB [liBHiuHOT BykoBrHU, BiAMOBIAa A TaKiit
JUIsl 0ci0 €BpOMEOiHOT pacH Ta CyMIlll pac B aMEPUKAHCHKIA MOMyJslii 13
nepeBakaHHsM KaBkasiaHiiB (tabn. 3.7): Pa=0,79-0,85 mpotu Pa=0,65-0,83 Tta
Pc=0,15-0,21 npotu Pc=0,17-0,35, Bignosigno (p>0,05). Ilupokuit po3kun
MyTatiiiHoro C-aneis B €BPONEOiHINA paci 3aCBiIUy€ HEOJAHOPIAHICTh MOIMYJISIIN
Ta €THIYHI TEeHEeTW4YHI 0CcoOIMBOCTI. YacToTa OCHOBHOTO A-ajiefii y HaIIoMYy
JOCIIKEHH1 B TOMYJISIiT MEIIKaHIIB 3axigHo1 YKpaiHu BIPOTITHO MpEeBaIrOBajia
Haj Takoro y skureniB Cximuoi Ta IliBgeHHOi A3ii, a TakoX adpoamMepuKaHIIIB

(p<0,05). A wyactrora Mi”HopHoro C-ajensi HaBNaKu BUSIBUJIACH MaiXke yABIUl
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menIor (p<0,05), HiXK y NpeACTaBHUKIB eKBaTOpiaibHOI 1 a3iaTchkoi pac [NCBI

rs5186].

Tabauya 3.7 — BiAMIHHOCTI 4acTOT TeHOTHUMIB, aneneir 1166A>C nmomimopdizmy
reda AGTR1 (rs5186) 3a nomyssmiiaoro Ta pacoBoro o3Hakamu [NCBI rs5186]

AA- AC- CC-
TEHOTHUIl | TEHOTHUIl | T€HOTHUII

Pacwu, nomyJsimii Paarens | Pcanem

PCBY'JIBTaTI/I ];J'IaCHI/IX. 0.79- 0.15- 0.61- 0,30- 0005
AOGTILIEHD (IEUMER T g5 0,21 0,70 0,36 |
1lisniunoi byxosunu)

0,65- 0,17- 0,51- 0,39-

€BporneoinHa paca 0.83 0.35 0.65 0.41 0,04-0,08
CxinHa 0,94- 0,03- 0,06-
, Asist 0,97 0,06 0.80-0.94 0,10 0-0,001
Asiatu [liBnenna
: i 0,93 0,07 0,86 0,07 0
A3zig
Ad i 0,95- 0,02- 0,90- 0,02- 0
poaMepHiani 0,98 0,05 0,96 0,05
Cywmim pac 0,72- 0,23-
aMepHKaHIIiB 0,77 0,28 0,52 0,39 0,09

BinMinHocTi wactoT reHotumiB, anenedt AG momimopdizmy rena VDR
(rs2228570) oTpuMaHKX y HaIIOMY JOCHIHKCHHI 3a MOMYJISIIHHOK Ta PacOBOIO
O3HaKaMu HaBeJieHO B Tabmuii 3.8. OTpuMaHa HaMH 4acTOTa MIHOPHOTO A-aJens
reda VDR HeBiporiiHO TiepeBUIIlyBaia TaKy JJisg €BPOIEOoiAiB, a qukoro G-amens
HaBnaku Oyna menmor: P,=0,48-0,53 npotu P»,=0,39-0,41 ta Pc=0,47-0,53 ipotu
Ps=0,59-0,61, BimmoBigHo (p>0,05). IIpu mmpoMy OTprMaHi HaAMHU PE3yJIBTATH 3a
gactototo A-anmenst rena VDR mepeBakanmu mani XapakTepHi i a31aTChKOi 1
apoamepukancbkoi pac y 1,2-3,2 pazy (p<0,05), 3a menmoi yactrotu G-anens y

1,2-1,7 pasy [NCBI rs2228570].
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Tabauya 3.8 — BigMmiHHOCTI YacTOT TeHoTHNiB, aieneir AG monimopdiszmy rena

VDR (rs2228570) 3a nomyJismiiHOIO Ta pacoBoro o3Hakamu [NCBI rs2228570]

AA- AG- GG-
Pacwu, momyssiii P A-anens PG-anem
FEHOTUINl | TEHOTUIl | T€HOTHII
P63yiJIBTaTI/I ];J'IaCHI/IX. 0.48- 0.47- 0.23- 0.47- 093097
AOCHLDREHD (ICUmEt | g3 0,52 0,30 050 |
Ilisniunoi byxosunu)
. 0,39- 0,59- 0,17- 0,42-
€BporneoinHa paca 0.41 0.61 0.19 0.43 0,37-0,41
CxigHa 0,32- 0,56- 0,16- 0,32-
A Asis 0,44 0,67 0,19 0,51 0.30-0,51
MM MMigmenna | 0,25- | 0,63- | 0,10- | 0,36- 0.36.0.50
A3sis 0,37 0,75 0,11 0,54 ’ ’
_ 0,15- 0,79- 0,02- 0,26-
Adpoamepukaniii 0.21 0.85 0.08 0.31 0,65-0,72
) 0,29- 0,52- 0,14- 0,27-
JlaTnHOAMEpUKaHIT 0,48 0.71 0,23 0,47 0,26-0,38
Cywmimt pac 0,52 0,48 028 | 048 0,24
aMEPHUKaHIIIB

[Toennanus renotumniB aBox redie AGTR1 (1166A>C) ta VDR (A/G) y
oOcTexeHux HaBeaeHOo B Ta0nuul 3.9. BiporigHoi pi3HHULIl B pO3MOALII KOMOIHAIIN
TCHOTHUITIB Y XBOPUX Ta KOHTPOJII HE BCTaHOBWIM. OpHAK, MOETHAHHS MIHOPHUX
aneneii anamizoBaHux reHiB (C-amenb actrr /AAvpr + C-anenb actri/AGypr )
nigsumrye pusuk nossu EAI y momymsanii y monag 3 pasm [OR=3,36; OR
95%Cl:1,24-9,09; %*=5,88; p=0,015]. HaToMicTh, HOTpPaHUYHO HPOTEKTHBHUIL
BIUTUB Ma€ TIOE€JHAHHA JUKHUX ajieleid 000X TeHIB y TOMO3UTOTHOMY CTaHi

(AAAGTRllAAVDR) [OR:0,42, OR 95%C|0,18-1,0, X2=3,74, p=0,05]
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Tabnuysa 3.9 — Yacrora mnoeaHaHHs mnoniMop¢Hux BapianTiB TeHiB AGTR1

(1166A>C) Ta VDR (A/G) y obcTexeHnx

KomoGinarris ['pynu crioctepexeHHs BIII
T€HOTHUIIIB I'€HIB XBopi, KonTtpos, 195% J1I] Y2p
AGTR1 Ta VDR n=72 (%) n=48 (%)
0,43 2=3,12
AAAGTRl/AAVDR 9 (1215) 12 (25’0) [O 16'1 12] I?)(:O 065
1,56 2=1,04
AAsotra/AGuor 21(29.07) | 10(2083) | o % 7;>o 5
0,72 2<1,0
APcet/GGuor 14(19.44) | 12250) | (a0 on 1’;0 o
C-aneﬂL AGTR1 /AAVDR 6 (8133) 0 - B
0,86 2<1,0
C-anenL AGTRl/AGVDR 16 (22122) 12 (25’0) [O 36-2 02] I))(>0 05
2,09 2<1,0
C.anem acTR/ GGvpR 6 (8,33) 2(4,17) [0,40-10,82] [))(>0 05

[Tpumitka. B — BinmHomenHs manciB; I — moBipumii iHTepBasr; N — abCOMIOTHA
KUIBKICTb.
3a gonomororo nporpamu GeneMania moOyAyBain MEPEXKY B3a€MOJI1 T€HIB

AGTR1 (1166A>C) ta VDR (A/G) Mmix coboro, a TakoX (DyHKIIIHHI 3B'SI3KHA B
KOHCTEJISIIT  (PI3MYHOI B3a€MOJii, KO-eKCIpecii, CriBiIoKami3alli, TeHeTHUYHOI
B3a€MO/Iii, MOy OITKOBUX JOMEHIB 3 IHIIUMH I€HaMH Ta MPEIMKII MOXKIUBOI
takoi B3aemomii (puc. 3.6). Ha mifcTaBl OTpUMaHHMX JaHUX, 3 ypaxyBaHHSIM
NPIOPUTETHOCTI 3B'sI3KiB, COPMOBAHO TIMOTE3U MPO (PYHKLIOHATBHY B3aEMOJIII0
TeHIB 4epe3 Ba30KOHCTPHKIIIIO, 3B'S3yBaHHS PEILENTOPIB TOPMOHIB, 3B'A3yBaHHS
AJIEPHUX TOPMOHAIIBHUX PELENTOPIB, peaKilii Ha JIIiAU, PEryJdLis po3Mipy CyAUH
KpOBI (TOBILIMHA CYJWHHOI CTIHKHM), CYJAMHHI MPOLIECH B CUCTEMI KPOBOOOITY,
pETYIIOBaHHS JlaMeTpy CYIMHHOI TPyOKH (MPOCBITY CynuHHM), Totmo. HaiTicHimt
(GyHKL10HAIBHI 3B'SI3KM MIHIMYM 3a 3-4-ma QYHKIIHHUMH HalpsIMKaMu B3a€MOZII1
crnioctepiranu i3 renamu HTR2B (5-Hydroxytryptamine (Serotonin) Receptor 2B),
BDKRB2 (Bradykinin Receptor B2), RXRA (Retinoid X Receptor Alpha), JAK2
(Janus Kinase 2), LEF1 (Lymphoid Enhancer Binding Factor 1). Jlemo cna0mroi

CWJIM 3B'SIKHM 13 MEHIIIOIO KUTBKICTIO HANpPsIMKIB B3a€MOJI1 BCTAHOBIJIM 13 T€HAMU
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BAZ1B (Bromodomain Adjacent To Zinc Finger Domain 1B) ta TRIM24 (Tripartite
Motif Containing 24).

AGTRAP
MNetworks a——
ACTLBA
Physical Interactions
BAG1

T 2> TOP2B
Clo-expression

Pradicted
RELB ANGPT4

Co-localization

Pathway

Genetic Interactions
AGTR1

HTR2B
s 3

NFKBIA ‘ TOB2

BAZ1B TRIM24

Shared protein domains

vasoconsiriction SMAD4 ARRB2

B hormone receptor binding

nuclear hormone receptor binding BDKRB2 * RXRA

response to lipid . .

B regulation of blood vessel size
B vascular process in circulatory system
regulation of tube size

Puc. 3.6. Mepexa reH-renHoi B3aemoii 3a yyacti reniB AGTR Tta VDR.

Bukonamu anamiz 0asu manux «GeneCard: The Human Gene Database»

(https://www.genecards.org/), sikuii 3acBiguus, 1m0 red HTR2B Bigirpae BaximBy

pouib y mipodiipepaliii KapIOMIOLMTIB Ta HOPMAIILHOMY PO3BUTKY CEpILIsl B eMOpioHa
(3a rimepekcnpecii TpU3BOAUTH O TinepTpodii JIBOTO MUTYHOYKA), 3aXHINAE
KapJIIOMIOIIMTH BiJ arorTo3y, BIAITPae poiib Y Ba30KOHCTPUKIIT, HEOOXITHHUM JIJIst
HOpMaJIbHO1 (PYHKIIT Ta mpomidepanii ocTeodJacTiB 1 MIATPUMKH HOPMAIBHOT
HIUTHPHOCTI KICTKOBOT TKaHWHU, Tomo [114]; ren BDKRB2 unnuTh pizHOMaHITHUN
010JI0T1YHUH BIUIMB Ha €HAOTENIHN Ta nepuPepruuny UUPKYIALII0 Yepe3 1Ba MATUIIH
peuentopiB Opaaukidiny: Bl Ta B2; myramis reHa Moxe cTaTH NPUYHUHOIO
cnaakoBoi anrioeaemu [112]; ren RXRA nie sik Tpanckpumniiiitauii pakrop, hopmye
rOMO- 1 TeTepoIuMepH 3 pelenTopaMH pPETUHOEBOI KHUCIIOTH, SACPHUMHU
pelenTopaMu, pPETyJIOI0UN E€KCIPECil0 TeHa, BIUIMBAE€ HA OKHUCIEHHS >KHUPHUX

kuciot, excnpecito MikpoPHK-10a, iHriOyroun TuM camMuM peaxiiilo CUTHAJIHTY


https://www.genecards.org/
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GATAG6 / VCAML1 na nynbcariiiinuii shear-stress y eHaoTenaabHuX KIIITHHAX CYI1H,
cupusie (arouTo3y MIE€IIHOBUX yJIaMKiB Makpodaramu Ta pemieniHizamii; Oepe
y4acTh y PEryJlOBaHHI CHUTHAIIHTY KaJbllil0, KOHTPOJIIOIOUM KIIITHHHE CTapiHHA,
tomo [118]; ren JAK2 ekcripecye O1TKOBY THPO3WHKIHA3Y, SIKa MEJIF0O€ aKTUBHICTD
anrioten3ud ll-imgykoBanoi ARHGEF1 ¢ocdhopumnsumii, acoritoe 3 aKTUBHICTIO
nutokiHoBux peuentopiB JAK-STAT curnansnoro nwisaxy [115]; ren LEF1
perymoe (QyHKIiO anbda-peuentopiB  T-KIITHH, TPaHCKPUIIIHHO AaKTUBYE
excrpecito MYC 1 CCND1, npomotop ¢iOpOHEKTHHY, TPUTHIUYE TPAHCKPUIIIIIO 3
npomotopy E-kanrepuny i Oepe ydacTh y 3MEHIICHHI KIITHHHOI arperarii Ta
30UIBIICHHI podTidepaltii i Mirparlii paKoBUX KIIITHH ITiIILTYHKOBOI 3a103u [116];
red BAZ1B Bijnirpae nieHTpajibHy poJib Y PEMOICIIOBAHHI XPOMATHHY, Y penaparii
JIHK Ta nie sx peryastop TpaHCKPHIILIii, € MAPKEPOM aMONTUYHOI, UM penapaniifHoi
peakmii y BiAmoBimp Ha reHoTOKcHuHUHN ctpec [113]; ren TRIM24 BaxmBuii y
perymsiii KITHHHOI mposidepallii Ta amonTo3y 4YacTKOBO 4Yepe3 BIUIUB Ha
p53/TP53, mocwiioe peryisiilo akTHBaIlii TPAaHCKPHIIIi PElenTopiB TOPMOHIB
HIMTOBUAHOI 3a5103u Ta ESR1, petnHoeBoi kucnoTu, nposideparlii renaTonurib (3a
CBOE€X0 TIOII0HICTIO) [117].

By 1 cuna MiskreHHO1 B3a€MOJI11 1O CTYTEHIO 3MEHIIIEHHS 11 BIUIMBY HaBEEHI
B Tabmumi 3.10 1 pucynky 3.7. HalicunpHimowo BusiBWiIach ¢i3U4HA T'e€H-TEHHA
B3aemois (67,64%) rena AGTR1 i3 JAK2 1 AGTRAP ta rena VDR i3 TOB2, RXRA,
TRIM24, RELB. Cuna ko-ekcmpecii BUsSBHJIaCh Y 5 pasiB MEHIIOI0 3a (Hi3UYHY
B3aemozito, cuibHime y reHa VDR 13 LEF1, ARRB2, RXRA ta HR. Ilpenukis, ko-
JoKami3auis 1 LUIIXW B3aeMOAll MeHIl 3a (i3uyHuil BB y 10-15 pasis. Pemra
BU/IIB B3a€MO/Ii1 MalOTh HE3HAYHUHN IMITAKT y KOHCTENAM 1 3amydenux rediB (0,59%

i 1,40%).



Tabauuys 3.10 — Bun 1 cuita MDKTE€HHOT B3a€MO1T

Bun ren-rennoi B3aeMoii Cuita reH-reHHol B3aeMoIil
®di3uunHa B3aEMOIIA 67,64%
Ko-excmpecis 13,50%
[Tporuo3yBanHs 6,35%
Ko-nokamnizaris 6,17%
naxu B3aemonii 4.35%
['eneTnuna B3aeMoais 1,40%

CmiabH1 OUIKOB1 JOMEHHU 0,59%

TOB2

SMAD4

TOP2B

LEF1

MNetworks
BOKRB2 ‘a" RXRG - -
ok Physical Interactions
ANGPT2 Lo ‘ ¥ Co-expression
. TRIM24 |

RXRA
HTR28

AGTR1

ANGPT4 ARRB2

AGTRAP

JAKZ

BAZ1B

» Predicted
|

» Co-ocalization
) =

» Pathway
|

» Genetic Interactions
|

NFKBIA

» Shared protein domains
| 0.50%

Puc. 3.7. Cuna B3aemogii reHiB AGTR1 ta VDR B 3aranbHiit Mepexi reHiB
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Maca tina o0cTexeHuX 3 ypaxyBaHHsIM noiaiMopdHux BapianTi rena AGTR1
(1166A>C) y xBopux Ha EAI" HaBenena B tadmuii 3.11. BigHocHa yacTtoTa ocib i3
HopManbHUM IMT nepeBaxkaina y KOHTPOJIBbHIN IpyIli cepe HOCliB AA-TeHOTUIy y
9 pasiB (3°=13,8; p<0,001). HaromicTs, BimHOCHAa 4acToTa OCI0 13 OXMPIHHAM
nepeBakaina cepea xBopux Ha EAI" HociiB 44-renotuny rena AGTR1 y 3,7 pasy
(¢?=8,38; p=0,004) ta morpanuuno cepen xpopux i3 C-amenem — y 2,11 pasy
(x?=3,37; p=0,052).
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Taobauya 3.11 — Maca Tina 0OCTEXEHUX 3 ypaXyBaHHSAM MOJIMOPGHUX BapiaHTIB

reda AGTR1 (1166A>C) y XxBopux Ha TilepTOHIYHY XBOPOOY

[TonimopdHi Joc
BapiaHTH reHa IMT, oeTAa KoHTpois, BIII )
AGTR1 Kr/m2 nf%“(i}) n=48 (%) | [95% CI] XP
(1166A>C) —he
0,09 2-13,8
249 | 2Q78) | 12(50) | 10050407 1’3‘<0 o
AA-reHotw, 0,64 v?=1,26
=78 o) | 250299 |20 (27,78) | 18 (37,5) 029-140] | p>0,05
30,0-34,9 |11 (15,28) | 4 (8,33) 4,84 7?=8,38
>350 |11 (15,28) 0 [1,55-15,13] | p=0,004
0,41 2<1,0
<249 | 4(556) | 6(129) | (11 e §> 005
AC-, CC- 1,72 v2<1,0
TCHOTHITH, 25,0-29,9 | 5(6,94) 2 (4,17) [032-9.23] | p>0,05
n=42 (% e ’
6) 30,0-34,9 |11 (15,28) | 4 (8,33) 2,51 v?=3,37
>350 | 8(11,11) | 2(4,17) | [0,95-6,84] | p=0,052

[Tpumitka. BIII — BigHOLIEHHS MIaHCIB; h — abcomtoTHA KuibKICTh. IMT — 1Haeke

MacH TiJj1a.

BinnocHa vactoTta oci0 13 0kHpiHHAM Yy XBopux Ha EAI 13 ypaxyBaHHAM

nosiMmopduux BapianTiB reHa VDR (A/G) naBeneHo B Tabmuii 3.12. BeranoBum,

mo cepea ocid KOHTPOJIBHOI TPYyNU HOCIiB MiHOpHOTO A-anens reHa VDR

nepeBaxam Taki i3 IMT <24,9 kr/m? y 2,9 pasy (3%=6,06; p=0,014) i 16,7 pa3sy

(p<0,001) BigmosigHo. Tomi sk cepen xBopux Ha EAI Takox HOCIIB A-ajens reHa

VDR 6y10 BigHOCHO Ginbiie oci6 i3 oxupinaam (IMT >30,0 kr/m?), Hixk y KOHTpoIi

—y 6,3 pasy (¥?>=9,51; p=0,002) i 3,6 pasy (x>=3,53; p=0,05) BianosizgHo.
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Tabauys 3.12 — Maca Tina 00CTeXKEHUX 3 ypaxXyBaHHSAM MOJIMOPGHUX BapiaHTIB

reda VDR (A/G) y XBopuX Ha TilIEpTOHIUHY XBOPOOY

stgﬁlpi};a IMT, I[?;;I:;Ha KoHTpoJ1h, BIII o
2 s — 0 0
VDR (A/G) Kr/M n=100 (%) n=60 (%) [95% CI]
0,29 v?<1,0
<
<24.9 1(1,0) 2 (3,33) 003330 | 50,05
GG-renorur, 0.57 <10

250-29.9 | 6(6,0) | 6(10,0)

n=41 (%) [0,18-1,87] | p>0,05
30,0-34,9 | 11 (11,00 | 6(10,0) 2,25 v?=2,76
>35,0 9 (9,0) 0 [0,85-5,97] | p>0,05

0,30 7%=6,06
[0,11-0,81] | p=0,014

- 2
AG-TEHOTHIL, | 50 6 599 | 22 (22,0) | 14 (23.33) 0,93 r<10

<249 7(7,0) | 12(20,0)

n=78 (%) [0,43-1,99] | p>0,05
p
30,0-34,9 | 10 (10,0) 0 771 v?=9,51
>350 | 11(11,0) | 2(3,33) | [1,74-34,19] | p=0,002
0,05
<249 1(1,0) |10 (16,67) 001-041] | P<0001

AA-reHoTun 1,0 v?<1,0
' | 25,0-29,9 | 10 (10,0 6 (10,0 ’

n=41 (%) (10,0) (10.0) [0,34-2,91] | p>0,05

30,0-34,9 | 10(10,0) | 2(3,33) 3,95 v?=3,53

>35,0 2 (2,0) 0 [0,97-18,32] | p=0,05

[Tpumitka. BII — BigHOLIEHHS MIAaHCIB; h — abcomtoTHA KulbKicTh. IMT — iHaekc
MacH Tija.

Posnoxin renorunie rena AGTR1 (1166A>C) 3 ypaxyBaHHSM CTYICHIB
nigaatTss AT (ta6in. 3.13) 3acBiguuB, 110 3arajoMm cepej HOCiiB mytailiiinoro C-
ayielisi BIPOT1THO YacTilIe 3ycTpidainu ocio i3 2-, 3-M ctynensmu enesaiii AT, HiX
cepell BIAcHUKIB AA-remoruny Ha 25,32% (y?=4,52; p=0,033). Opnak, nerki
ctyreHi rinepteHsii (1-i Ta Bucokuii HopMmanbauii AT) noMiHyBanu y HOCIiB A4-
TCHOTHITY, HaJl TakuMH y HociiB C-anens, Ha 25,33% [OR=6,25; OR 95%Cl:2,42-
16,11; x*=15,43; p=0,003].
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Tabnuysa 3.13 — CryneHi TSXKKOCTI apTepiajgbHOi TiNepTeH3ili 3a piBHEM

apTepialibHOTO TUCKY XBOPHUX 3 ypaxyBaHHAM noJjiiMopdHux BapianTiB rena AGTR1

(1166A>C)

[ToniMopdHi BapiaHTH

AGTR1
rinepTeHsii 3a piBHEM rema BIII

(1166A>C), n=72 (%) 0 X P
AA- AC-, CC- [95% 1]
T'€HOTHUII T'€HOTHUIIN

- - 2
130-139 / 80-89, 8(18.18) | 2 (7.14) 0,35 v°<1,0

Crymneni apTepiaibHOi

apTepiaJbHOTO THCKY,
MM PT.CT.

n=10 [0,07-1,37] | p>0,05
1-# ctynins AT
CAT/ ’ 0,56 v?=1,41
JIAT. 140-159/ 90-99, | 22 (50,0) | 10 (35,71) [021-147] | p>0,05
n=32
n (%)

2, 3 cryneni AT,
>160/>100, |14 (31,82) | 16 (57,14)
n=30
[Mpumitka. CAT / JAT — cuctoniunuii / niactoniunuii aprepiasibhuil Tuck; Al —
aprepianbHa rineprensis; BII — BigHomenHs mancis; [l — noBipuuii inTepsai; N —

2,86 y2=4,52
[1,07-7,62] | p=0,033

a0COJIFOTHA KUJIBKICTb.

YacTtoTa oci6 13 BucokuMm HopMmaibHUM AT Ta 1-m ctynenem eneBamii AT
nepeBakana cepen HociiB G-anens rena VDR (rs2228570) (n=50), max Takumu i3 AA-
renorunom (N=12) na 38% [OR=17,36; OR 95%CI:7,12-42,32; y?=46,58; p<0,001]
(tabm. 3.14). Hatomicts, Tskk1 ctynieHi EAT (2-, 3-i1) BITHOCHO YacTile peecTpyBaiu
y HociiB MiHOpHOTO A-anens redHa VDR, wix y xBopux i3 GG-renotunom Ha 18%

[OR=7,29; OR 95%CIl:2,61-20,34; %*=15,62; p<0,001].
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Tabnuysa 3.14 — CryneHi TSXKKOCTI apTepiajgbHOi TiNepTeH31li 3a piBHEM

apTepiaibHOTO THCKY XBOPHUX 3 ypaxyBaHHsAM MoniMoppHuX BapiaHTiB rena VDR

(A/G)

CryneHi apTepiajibHO1 ['enotunu A/G nosimMogismy reHa
rinepTeHsii 3a piBHEM VDR, n=100 (%) )
apTepiaJbHOTO THUCKY AA- AG- GG- L'P
CAT/ AT, mm pr.CT. TEHOTUINl | TEHOTHUN | TEHOTHI
130-139 / 80-89, 2<1,0
10 2(8,70) | 5(10,0) | 3(11,11) §> 0.05
CAT/

1-# crymins AT, v?<1,0
140-159/ 90-99,n=52 10(43,48) | 28 (56,0) | 14 (51,85) p>0,05

2,3 crymeni AT v?=1,29
~160 / >100, n=38 11 (47,83) | 17 (34,0) | 10 (37,04) 050,05
[Tpumitka. CAT / JAT — cuctoniynuii / miactoniunuii aprepiaibhuil Tuck; Al —

aprepianpHa rineprensis; BII — BigHOIEHHS IAHCIB; N — a0COJIIOTHA KIJTBKICTb.

JAAT,
n (%)

BucnoBku: 1. YV oOcrexeniit nomymsuii MemkanmiB [liBHiuHOiT BykoBHHM
xBopux Ha EAI' wmyramis rema AGTR1 (rs5186) y roMo3uMrotHomy cTaHi
3yCTpid4aeTbest 13 4acToToro 2,78% 3a BIACYTHOCTI TaKOi y TpyIi MPAKTUYHO
3mopoBux, a rena VDR (rs2228570) — y 23% BuIaakiB, 1110 CTATUCTHYHO 3HAYMMO
HE BIJIPI3HAETHCS Bl TPYNH KOHTPOJIIO.

2. Anenpuumii po3noaia rena AGTR1 (rs5186) 3acBiguye noMiHyBaHHS A-
anenst y 3,8 pasy cepen xBopux Ta 'y 5,9 pasy y rpymi kontposto (p<0,001), 1o,
HE3Ba)Kal0YM Ha HE3HAYHWM HAIJUIIOK T€TePO3UTOTHOCTI, HE MOPYIIYE 3arajioM
ouikyBaHOI monyJsiiiHoi piBHoBarun Hardy-Weinberg. Biporigaux BigmMiHHOCTEH
anenpHOTo po3noziny 3a reHoM VDR (rs2228570) He BCTaHOBHIIH, BiAXHIICHD Bij
3aKOHY TOMyJIAIiHHOI piBHOBarn Hardy-Weinberg ue BusiBiieHO.

BimHocHa wacrora aneneit reniB AGTR1 (rs5186) ta VDR (rs2228570) mix
XBOPHMH Ta MPAKTHYHO 3JOPOBUMH BIPOTITHO HE BIIPI3ZHIETHCS 1 BIAMOBIIAE TaKIN
JIJIS1 €BPOTICOTTHUX TOMYJISIIIH.

3. [NoemnanHs MIHOpHUX aliesiel aHamizoBaHuX rediB (C-anenb agtri /AAVDR

+ C-anenb actri/AGypr ) miaBHIye pusuk nmossu EAT y nomymsarii y monan 3 pasu
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[OR=3,36; OR 95%Cl:1,24-9,09; ¥>=5,88; p=0,015]. HaromicTh, HO€HAHHS TUKUX
aiesieit 000X reHiB y roMmo3urotHomy crani (AAactri/AAvVDR) YHHUTH IPOTEKTUBHUIN
s [OR=0,42; OR 95%CI:0,18-1,0; ¥2=3,74; p=0,05].

4, T'eum AGTR1 (rs5186) ta VDR (rs2228570) peani3ytoTh CBiii
NaTOTCHETUYHUN BIUIMB Yy MeEXaHi3MaxX pO3BUTKY 1 mporpecyBanHs EAT
B32€MO/IIIOYM TAKOXK 13 HU3KOIO T€HIB, HE 3aJTyY€HHUX HanpsiMy B akTUBHICTH PAAC
(HTR2B, BDKRB2, RXRA, JAK2, LEF1), uepe3 mIMpoKuii CICKTP METa0OIYHHUX,
TOPMOHANIBHUX, CYAMHHHUX, HEHPOMENIaTOpPHUX Ta PELENTOPHUX CHUTHAJIbHUX
IUIAXIB 13 IOMIHYBaHHAM (Pi3UYHOI reH-TeHHO1 B3aemoii (67,64%) Ta ko-ekcnpecii
(13,5%).

5. BigHocHa yacToTa 0ci0 13 0)KUpIHHAM NiepeBaxkaia cepesi xBopux Ha EAT,
HIX Y KOHTpoJl y 2,73 pazy (56,94% npotu 20,83%; p<0,001) 1 He 3anexana Bij
noniMopduux BapiantiB rena AGTR1 (rs5186): y xBopux HoOCiiB AA-TE€HOTHITY TeHA
nepesara y 3,7 pasy (¢?=8,38; p=0,004), y nociip C-anens —y 2,11 pasy (3?=3,37;
p=0,052) nHax kouTponem. OnHak, Mana 3anexHicTb BiJ reHotumiB reHa VDR: cepen
HOCI11B MiHOpHOTO A-anens reHa VDR BigHocHa yactorta oci6 13 oxupinasm (IMT
>30,0 kr/mM?) 1oMiHy€e HaJ Takor y KOHTpou y 6,3 pasy (¢?=9,51; p=0,002) i 3,6
pasy (x%>=3,53; p=0,05) BignosigHo.

BinnocHa wactora oci6 i3 HopMamsHuM IMT (<24,9 kr/mM?) npepamoe y
IPyIIi KOHTPOJIIO TiIBKK cepell HociiB AA-renotumry rena AGTR1 y 9 pasis (3°=13,8;
p<0,001) Ta MminopHoro A-anens reaa VDR y 2,9 pasy (x%=6,06; p=0,014)1 16,7 pazy
(p<0,001), BigmOBITHO.

6. Cepen HociiB myTamiitHoro C-anenst rera AGTR1 ta minopHoro A-asens
reda VDR BiporingHo yacTime 3yctpivanu ocib 13 2-, 3-M ctynensmu enesauii AT,
HiX cepel BIacHuKiB AA-, un GG- renotumnis Ha 25,32% (%?=4,52; p=0,033) i 18%
(x*=15,62; p<0,001), Bimmosimno. OpmHak, nerki crymeni rineprensii (1-i Ta
Bucokuii HopmanbHuii AT) nominyBanu y HocliB AA4-renotuny reHa AGTR1
(rs5186) ma 25,33% (y?=15,43; p=0,003) Ta y BnacuukiB G-anens rema VDR
(rs2228570) na 38% (}*=46,58; p<0,001), BiamosiaHo.
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3.2. Okpemi KJiHiYHi, AHTPONIOMETPHYHI TA JJA00PATOPHi MOKA3HUKH Y
XBOPHX HAa apTepiajibHy TilNepPTeH3il0 3 YPaxXyBaHHAIM  MOJIEKYJSIPHO-
reHeTHYHUX MapKepiB

3 METOI0 BCTaHOBJICHHS POJII OKPEMHUX aHTPOMOMETPHUYHUX Ta KIIHIYHO-
7a00paTOPHUX MOKA3HUKIB, SIK MOTEHIIMHUX YMHHUKIB pu3uky EAID, mposenu ix
aHaJi3, y T4 3aJIeXKHO Bix crati Ta moiiMopdismy reniB AGTR1 (rs5186) i VDR
(rs2228570).

Oxpemi aemorpadiyHi J1aHi Ta AHTPOIIOMETPUYHI JaHl 3 ypaxXyBaHHSIM
nosiiMmopduux BapianTiB rena AGTR1 (rs5186) y XBopux Ta 370pOBHX HaBEJCHO B
tabmui 3.15. XKiHOK, 1110 TPUIHSUIA y4acTh Y JOCHIKEHHI 1 IKUM 0yJI0 BUKOHAHO
a"aiiz mommopdismy resa AGTR1 (n=81), 3arayiom OyJio OibIiie, HiX YOJIOBIKIB
(n=39): y rpyni xoHtpoio Ha 25% (62,5% mnpotu 37,5%), cepen XBOpUX — Ha
41,66% (70,83% npotu 29,17%). BiporiiHoi BiIMIHHOCTI B PO3MO/I1LJII T€HOTHIIIB
rera AGTRL1 (rs5186) 3 ypaxyBaHHSIM cTaTi y KOXKHil TpyITi OKPEMO HE BCTAHOBHIIH.
Cynytsiit [1JI2 3ycTpivanu BUKIIOYHO CEpell XBOPUX, 0€3 CTATUCTUYHO 3HAYUMOI
PI3HUII 32 TCHOTUITAMH aHaJI130BaHOTO I'eHa.

Cepen xBopux koxeH m'atuii kypus (20,83%), Oinbiie cepen HoOCIiB AA-
redotuny reHa AGTR1 (15,28%). Toni sk ceped MpakTUYHO 3J0POBUX KypUIIU
TIIBKH 8,33% 0cC10 13 TapUTETHOIO YaCTOTOO 332 TEHOTUIIAMH aHAJII30BAHOIO I'eHa.

BignocHa ki1bpKicTh XBOpuX 31 3011biieHuM 06BogoM Taii (OT) (>88 cMm st
KIHOK, >102 cM — aJ1 4OJOBIKIB) MepeBaXkaja HaJl TAKUMH y TPYIl KOHTPOJIIO Ha
19,44%: 90,27% mipotu 70,83%, BimnosinHo (y*=7,54; p=0,006), 0co6aMBO y HOCIiB
C-anens rena AGTR1 — y monan 2 paszu (p<0,001). Cepen xinok xBopux Ha EAT
82,35% wmanu 30inbmeHe croiBBigHomenHs OT mo oo6Boxy creron (OT/OC >0,85
yo), mo Oymo Ha 55,68% wdacTime, HDK cepel MPAKTUYHO 3JI0POBHUX >KIHOK
(x?=24,79; p<0,001), ocobmuBo y HociiB AA-renoruny rena AGTR1 na 29,16%
(2=22,96; p<0,001). Cepen uomoBikiB Maiixke y Beix (92,31%) nokaszauk OT/OC

nepeBUIIyBaB MpuitHATY HOpMY (>0,90 yo), 6€3 BiporiqHOi pi3HUII MK TPYIaMH 1
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3a renotunamu rena AGTR1: cepen xBopux —y 95,23%, y xontponi —y 88,89%
YOJIOBIKIB.

BceranoBuimm 0O0TsDKEHY CHAJKOBICTH 3a CEpIIEBO-CYAMHHOIO IATOJIOTIE0
(mosiea CC3 y 6atbkiB 10 55 pOKIB y YOJOBIKIB, 10 65 POKIB y KIHOK) 3arajiom
Maibke y KoxxHoro apyroro (58,33%), gacrime cepen xBopux Ha EAI na 34,72%:
72,22% npotu 37,5% y xourpodi (x*=14,29; p<0,001), 6e3 cTATHCTUYHO 3HAYMMOI

pizuuii 3a reotunamu reia AGTR1 (ta6m. 3.14).

Taonuya 3.14 — Oxpemi aemorpadiyHi Ta AaHTPONOMETPUYHI TOKA3HHUKHU Y

00CTEKEHHX 3 YpaxyBaHHAM mnoniMopdHux BapiantiB rena AGTR1 (1166A>C)

3moposi, N=48 (%) XBopi, N=72(%)
IToxa3aukmu AA-reno- | AC-, CC-re- | AA-reno- | AC-, CC-re-
tan, N=34 |wotunu, N=14| tum, n=44 | Hotnnu, N=28
Crars, n (%) K 20 (58,82) | 10 (71,43) | 31(70,45) | 20(71,43)
’ Y |14 (41,18) | 4 (28,57) | 13(29,55) 8 (28,57)
LI 2, n (%) 0 0 12 (27,27) 8 (28,57)
Kypui, n (%) 2 (5,88) 2 (14,29) 11 (25,0) 4 (14,29)
OT. n (%) ) 28 (82,35) 6 (42,86) |39(88,64) | 26(92,86)
N 6 (17,65) 8 (57,14) 5(11,36) 2 (7,14)
K ) 4 (11,76) 4 (28,57) |27 (61,36) | 15 (53,57)
OT/OC, N 16 (47,06) 6 (42,86) 4 (9,09) 5 (17,86)
n (%) q T 12 (35,29) 4 (28,57) |12 (27,27) 8 (28,57)
N 2 (5,88) 0 1 (2,27) 0
OO0TspKEHA CITagKo-
picts 32 CC3, n (%) 11 (32,35) 7 (50,0) 33 (75,0) 19 (67,86)

[Tpumitka. XK — xinku; U — gonosiku; L1/] 2 — mykposwuit niadet 2 tumy; OT — 00Bix
tanii; OC — 06Bix creron; CC3 cepreBo-CyAnHHI 3aXBOPIOBAHHSI.

Oxpemi neMorpadiuHi Ta aHTPOTIOMETPUYHI TOKA3HUKU y OOCTEKEHHX 3
ypaxyBaHHsM nojiMopduux BapianTiB reHa VDR (A/G) naBeneno B Ta0muii 3.15.
Cepen oOCTeXEHHX, SKHM BHKOHaAM aHami3 moiaiMopdismy reda VDR (A/G)
(n=160), maitke % (73,12%) Oyno xinok (N=117): 79% (n=79) nomMix XBOpHX i
63,33% (n=38) y konrpoi (y?=4,68; p=0,031). Yonosikis, BiamosigHo, 26,88%
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(n=43): 21% (n=21) xBopux npotu 36,67% (N=22) npaxTruHo 310poBuUx (}>=3,92;
p=0,048). ’Kinku rpynu KOHTPOJII0 HOC1i MiHOpHOTO A-anens reHa VDR noMiHyBanu
yucenbHO Haa Takumu 13 GG-renoTunom y 8,5 pasiB; OKpiM TOTO, BiTHOCHA YaCTOTa
3IOPOBUX JKIHOK 13 A-aJiejieM MpeBalioBalia Haj 40IoBikamH 13 4-anenem Ha 34,92%
(x*=9,50; p=0,002). Biporignoi pisEunmi B posmomimi remoruniB rema VDR
(rs2228570) y rpymi xBopux Ha EAI" 3 ypaxyBaHHSAM CTaTi HE BCTAHOBMIIN. Takoxk
HE BMSBWJIM CTaTUCTUYHO 3HAUYMMMX BiAMiHHOCTe y wactoTi IIJI2 Ta kypuiB
3aJIe)KHO B1JI TEHOTHIIIB aHAII30BaHOTO FeHa B MEXaxX KOKHOT IPyITU OKPEMO Ta MIXK
rpynamu (3a BiJIHOCHOIO YaCTOTOIO KYPIIiB).

BignocHa yacroTa oci6 31 30u1bmieHnM OT MK rpynamu 3 ypaxyBaHHSM
nojiMopdHux BapianTiB rena VDR (rs2228570) ue Binpizusiack. [Ipu npomy 85%
xBopux Ha EAT manu 36inbmenuit OT, a B koHTpodi Takux Oyno Tuibku 33,33%
(x*=44,38; p<0,001). OxHak, cepen NPAaKTUYHO 3J0POBUX JOMiHYBaIM HOCIi A-
aitenss 3 HopMaiapbHUM OT Han takumm 31 30uIbIIeHuM OT Ha 25% (p=0,035).
Biporigaux BiaminaocTe# OT 3anexHo Bijg anenpHOro crany reda VDR (rs2228570)
y XBOPUX HE BCTAHOBHJIU. Y iHOK HopMaiibHe criBBigHomeHHs OT/OC BiporiaHo
YacTille CIOCTepIrajiv y KOHTPOIIl, HIXK cepell XBopux Ha 52,16%: 73,68% npotu
21,52% (%?=29,50; p<0,001). Tomi fK y 4YOJOBIKiB Takoi 3aKOHOMIPHOCTI He
BcraHoBuiM (p>0,05). BusBunm He3HauHe AOMIHYBAaHHSI CE€pell XBOPHUX KIHOK-
HociiB A-anens rena VDR (rs2228570) i3 miapumieanm OT/OC Han TakuMu y Tpyii
koHTpoto Ha 30,64%: 56,96% npotu 26,32% (p=0,054). CTaTUCTUYHO 3HAYUMHUX
BiAMIHHOCTEH y posmomim mokasHuka criBigHomenus OT/OC y 4omoBikiB
3aJ1e)KHO Bij momiMopdHuX BapianTiB rena VDR (rs2228570) He ciocTepirai.

Yacrora o0TspKeHOi cniagkoBocTi 32 CC3 momiHyBana cepell XBOpUX Ha
EAT' nan 3gopoBumu Ha 20%: 69% (n=69) npotu 40% (n=24) y xoHTpoIi
(x?=12,96; p<0,001). BiporigHux BiAMiHHOCTEH y 4YAaCTOTi CHAAKOBOI MATOJOTII 3

ypaxyBaHHsIM reHoTumniB rena VDR (rs2228570) ne BctanoBwim (Tadi. 3.15).
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Tabnuysa 3.15 — Oxpemi aemorpadiyHi Ta aHTPONOMETPUYHI TOKAa3HUKH Y

00CTeXEeHHX 3 ypaxyBaHHsM noniMopdHux Bapiantis rera VDR (A/G)

I'enotunu rena VDR (A/G), n (%)
3noposi, N=60 (%) XBopi, N=100 (%)
Hoxasmiici GG-, | 4G-, | AA- | GG-, | 4G-, | AA-
n=14 n=28 n=18 n=27 n=50 n=23
| 4 20 14 21 38 20
Crare. (%) (28,57) | (71,43) | (77,78) | (77,78) | (76,0) | (86,96)
Teth, AT g | 10 8 4 6 12 3
(71,43) | (28557) | (22,22) | (22.22) | (24,0) | (13,04)
6 13 8
0,
L2, n (%) 0 0 O | 2222 | (260) | (34.78)
4 6 7 3
1 0,
Kypui, n (%) 2857) | 2D |0 o000y | (14.0) | (13,04)
R 8 6 6 24 41 20
OT. 1 (%) (57,14) | (21,43) | (33,33) | (88,89) | (82,0) | (86,96)
N 6 22 12 3 9 3
(42,86) | (78,57) | (66,67) | (11,11) | (18,0) | (13,04)
R . 4 6 17 29 16
- (14,29) | (33,33) | (62,96) | (58,0) | (69,56)
N 4 16 8 4 9 4
OT/OC, (28,57) | (57,14) | (44,44) | (14,81) | (18,0) | (17,39)
n (%) 8 4 2 5 2
q T (57.14) | (14.29) | a1.11) | ass2) | 1@ | (g70)
2 4 2 8 1
N1 a20) | (1a20) | @111y | 1@ | (160) | (4.35)
OOTsKEHA cIaIKo- 6 11 7 19 33 17
micts 32 CC3, n (%) | (42,86) | (39,28) | (38,89) | (70,37) | (66,0) | (73.91)

[Tpumitka. XK — xinku; U — gonosiku; L1/] 2 — mykposwuit niadet 2 tumy; OT — 00Bix

tanii; OC — 06Bixg creron; CC3 cepreBo-CyAnHHI 3aXBOPIOBAHHSI.

3HMKEHHST BMICTYy CyMapHUX MeTaOoumiTiB Bitaminy D kposi (<30 Hr/mu)

acotitoe 3 TsokuuM nepedirom EAI': wactora 2- 1 3-ro cryneniB migHsaTTs AT Ha

15,16% wacTtime, aHDX KITBKICTH OCiO 13 HmkuyuMu piBHSIMU AT (BHCOKHI

HOpManbHUM, 1-i cTymine) (x?=31,57; p<0,001) (Tabn. 3.16). HatomicTh BHCOKHIA
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HopMmainbHuid AT BiporigHo dacTtimie TparisiBcsi cepen xBopux Ha EAID 13

HOpMaJIbHUM BMicTOM BiTaMiny D kpoBi Ha 30% (30-100 ar/mi) (p=0,002).
Acomianiii 3MiH ionizoBanoro Ca®" kposi i3 piBHAMH AT He BCTAHOBHIIM.

HatowmicTs, 3poctanns piBHa nmapatropmony (I1TI) kposi (>65,0 nr/mi) miaBuiye

iMoBIpHICTh MAHATTS AT 10 BUCOKHX cTymeHiB Ha 4,76%, onHaK HEAOCTOBIPHO:

52,38% mpotu 47,62% (y>=2,33; p>0,05).

Tabnuysa 3.16 — Yactota aucMeTaOOMIYHUX Ta AUCTOPMOHAIBLHUX PO3JAIIB Y

XBOPUX 3 YpaxyBaHHSM PiBHS apTepiaibHOTO TUCKY

Bucoxkwnit 1-P.I 2-1113-i1
. | CTYIHb .
HapaMeTpI/I HOpMAaJIbHUH AT CTYIICH1
AT, n=10 ; AT, n=38
n=52
N Vit D (30-100
Biramin D, 'Hr /hiﬂ) 8(80,0) | 26 (50,0) 0
n (%)

Vit D (<30 ar/mn) 2 (20,0) 26 (50,0) | 38 (100,0)
lonizoBanuii N Ca?*
Ca?" kposi, (1,12-1,36 MMoJIB/11)
n(%) | Ca?* (<1,12 mmosn/m) 3(30,0) 3(5,77) 6 (15,79)
IMaparropmon | N IITT (16-65 nr/mmn) 8 (80,0) 44 (84,62) | 27 (71,05)
kpoBi, N (%) | TITT (>65,0 nr/mi) 2(20,0) | 8(15,38) | 11 (28,95)
[Tpumitka. I[ITI" — maparropmon. N — HopmanbH1 3HadeHHS TokasHuka. AT —

7(70,0) |49 (94,23) | 32 (84,21)

aprepianbHuil TUCK. A" — apTepianbHa TinepTeHsis.
BinnocHa yactora xBopux Ha EAI 3 ypaxyBaHHsM 3MiHH BMICTY BiTaminy D

B KpoBI 3asiexkHO Bl IMT HaBeneHo Ha pucyHky 3.8. 3HMKEHHS BMICTY BiTamiHy D
B KpOBi acouiroe dacrime 3 oxupinasaM (IMT >30,0 kr/m?), aHiXk ITiIBHIIEHOIO Ta
HOPMAJILHOIO Macolo Tina Ha 24,17%: 77,36% npotu 53,19% (3%=6,48; p=0,011). I
HaBIaky, HopMmanbHuit IMT Ta lioro HesHaune 3poctanns (25,0-29,9 kr/m?) gacrime

TPAILIAIOTHCS 32 HOPMAIBHUX MOKA3HUKIB Bitaminy D y xposi (y?=5,45; p=0,019).
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100,00
100

P>0,05 P>0,05
P>0,05 61%
55,00%

80,00

56,00%

60,00

45,00%
40,00

20,00
0

0,00
IMT <249 kr/M2  IMT 25,0-29,9 IMT 30,0-34,9 IMT >35 xr/m2
Kr/mM2 Kr/M2

BNVitD @ | VitD

Puc. 3.8. Acomuianii 3HmkeHHs BMICTy Bitaminy D kpoBi (<30 Hr/mi) 13 1HIEKCOM
MacH Tijla Y XBOpUX Ha TIEePTOHIYHY XBOPOOY.
BinnocHa yactora xBopux Ha EAI 3a piBHEM 10HI30BaHOT'O KaJbI[i}0 KPOBI 3

ypaxyBanHsMm IMT nHaBeneno Ha pucynky 3.9. ¥V Bcix xBopux (100%) 3a
HopManbHoro IMT (<24,9 kr/m?) BMIiCT 10HI30BaHOTO KaJIbIIiI0 B KPOBI KOIMBABCS B
MeKax HopMabHUX 3HaueHb (1,12-1,36 MMoJb/i1). 3arajioM 3HUXKCHHS JTaHOTO
MaKpoeJIeMEeHTY B KpoBi 3ycTpidainu Tuibku y 12% oci6 31 100 xBopux Ha EAT.
Heo0xiaHo 3ayBakuTH, 110 1€ OyJIM BUKJIIOYHO XBOPI 31 30LTBIIEHOI0 MAacoo Tijia
Ta OXHUpiHHAM. Xoua, 3arajoM, 3MeHIIeHHs ioHizoBaHoro Ca?* B KkpoBi He

acoIlitoBajo 4iTko i3 rpaxaaiero IMT.

100,00
80,00

60,00 P<0,05 P<0,05
40,00

18
20,00 10% ’—‘

0,00

IMT <249 kr/m2 IMT 25,0-29,9 IMT 30,0-34,9 IMT >35 kr/m2

Kr/mM2 Kr/m2

mN Ca2+ O | Ca2+

Puc. 3.9. Acouianii 3HmKeHHs BMicTy ioHizoBanoro Ca?* kposi (<1,12 Mmons/n) i3
1HJIEKCOM MacCH Tijla Y XBOPUX Ha TIMEPTOHIYHY XBOPOOY.
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BinnocHa yacTota XBopux Ha rinepToHiyHy XxBopoOy 3a BmictoMm 1T kpoBi
3anexHo Bin IMT HaBeneno Ha pucyHky 3.10. 3aranom 36inbiienns [T (>65,0
nr/mi) cnoctepiramu y 21% xBopux Ha EAI, mepeBaxkHO y 0cCi0 13 TSKKUMHU
CTYNEHSIMHU OXXUpPiHHA (2-H, 3-i1) Ha 30,56%: 45,45% npotu 14,89% y narieHTiB i3
HOPMAJILHOIO Ta 301IbIIEH0I0 Macoro Tina (>=7,54; p=0,006). Okpim TOro, 4acToTa
oci6 13 migBuieHuM I1TI y xBopux Ha EAI 13 okupinHsaM 2-3 nepeBulryBajia Taky

i3 oxupinHaM 1-ro crynens Ha 32,55%: 45,45% npotu 12,90% (x*=7,01; p=0,008).

100,00
87,00%

80,00

P<0,05 P<0,05 P>0,05

60,00

40,00

20,00 13,00%

IMT <24,9 xr/m2 IMT 25,0-29,9 IMT 30,0-34,9 IMT >35 kr/m2
KIr/M2 Kr/mM2

0,00

BN IITTC O36ubmenus [T

Puc. 3.10. Acomiarii 3poctanss piBHst naparropmony (I1TT) B kposi (>65,0 rir/mo)

13 1HJIEKCOM MAacH Tijla Y XBOPUX Ha TMEepPTOHIYHY XBOPOOY.

YacTora nopyiieHb MeTadoJ13My BYTJIEBOJIB 1 JMIAIB, BiTaMiHy D, 3MiH
piBas IITT Ta ioHI30BaHOrO Kaybllit0 KpOBI y mamieHTiB 13 EAI 3anexHO BiX
noigiMopduux BapianTiB rera AGTR1 (1166A>C) naBemeHo B Tabmuii 3.17.
BiporiiHux BIAMIHHOCTEH Yy YacTOTI 3YyCTpiYaHHS 3MiH METa0OJIYHUX Ta
ropMoHainpbHUX TapameTpiB y HociiB AA- ta AC-+CC- renotumiB rena AGTR1

(rs5186) He BCTaHOBHIIH.
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Tabnuysa 3.17 — Yactota aucMeTaOOMIYHUX Ta AUCTOPMOHAIBLHUX PO3JAIIB Y

XBOPHX 3 ypaxyBaHHsM noiiMopduux BapianTiB reHa AGTR1 (1166A>C)

[ToniMopdHi BapiaHTH
reHa AGTR1 BIII
[Toka3HUKH (1166A>C), n=72 (%) [95% CI] 2P
AA- AC-, CC-
TEHOTHUIT | TEHOTHUIIH
[inepxoJecreponeMis 2,62 v?=2,84
28 (63,64) | 23 (82,14
(>5,0 mmoute/m), n (%) ( ) ( ) [0,84-8,27] | p>0,05
[NnepTpuriinepoiemis 1,60 v?<1,0
2 2) | 19 (67
(>1,70 mmous/n), n (%) 5(56,82) | 19 (67,86) [0,59-4,33] | p>0,05
30u1b1eHHs BMicTy XC 4,26 $?<1,0
,36) | 27 (96,43
JITTHIIL, (>3,0 MMoub/1) 38 (86,36) ( ) [0,48-37,48] | p>0,05
3umkenns BMicty XC 0,52 v?=1,71
21 (47,7 2,14
JITIBIII (<1,2 MMOIIB/1) (47.73) | 9(32,14) [0,19-1,39] | p>0,05
> 1,54 2
3pOCTaHHr;1I ?’j)( 3o 22(500) | 17 (60,71) [0,59-4,04] X>?)1(’)2
0 I, p-Y,
3umkeHHs BMicTy | Vit D 1,30 v?<1,0
40 (90,91) | 26 (92,86
kpoBi (<30 ur/mi), n (%) ( ) ( ) [0,22-7,62] | p>0,05
30UIbIIEHHS BMICTY
1,26 21,
napaTropMoHy KpOBi 12 (27,27) | 9 (32,14) [0.45-3,55] X> 0102
(>65,0 rr/mon), N (%) Bt P~
3HIKEHHS BMICTY 10H130-
1,64 2
Banoro Ca®* xposi (<1,12 | 3(6,82) | 3(10,71) 0 31’-68 6 X>?)1(;(5)
MMOIIB/11), N (%) A e
[Nmepriikemist HaTIIE 1,14 v?<1,0
19 (43,18) | 13 (46,4
(>6,1 mmous/i), n (%) 9(43,18) | 13 (46,43) [0,44-2,96] | p>0,05

[Tpumitka. Vit D — cymapni merabomnitu Bitaminy D (D2+D3); XC JIITHIL XC
JITIBII] — xonectepot ANONpoTEiHIB HU3BKOI Ta BUCOKOI IIUTbHOCTEH; [A — 1HIEKC
aTreporenHocti; BIII — BigHOIIICHHS IIaHCIB; N — a0COIIOTHA KIJTBKICTb.

Yactora aucMeTabOMIYHUX Ta TUCTOPMOHAIBHUX PO3JadIB Yy XBOPHX 3
ypaxyBaHHsIM noriMmopdrux BapianTiB reHa VDR (A/G) naBeneHo B Tabmwimi 3.18.
BcranoBuin, 1m0 BiIHOCHA KUIBKICTB 0cCi0 13 rimepxosectepoiiemiero (>5,0
MMOJIB/1T) HOCITB AA-reHotuny rena VDR (rs2228570) mepeBwuiilye Taky cepen

BnacuukiB GG-renotuny Ha 30,31% (}?=5,24; p=0,022). Illo 6ymo Takox
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MPUTAMaHHO 1 XBOPHUM 13 MIHOPHUM A-ajiejieM 3arajom, Ji¢ 4acToTa oci0 i3
rinepxoJecTeposieMi€io Oyna OUIbIIO00, HIK cepel maiieHTiB 13 GG-reHoTunoM Ha
20,75%: 72,60% mpotu 51,85% Bimnosiguo (%%=3,84; p=0,044). Takox BUSIBUIIH,
o0 HasBHiCTh A-anens reHa VDR (rs2228570) B reHoTumi 30iib1ye HMOBIpHICTD
MOSIBH TT1JIBUIIICHOTO 1HIeKCY aTeporeHHOoCTi (IA) B mopiBHsHHI 3 GG-TeHOTHIIOM Ha
19,12%: 56,16% sBunankis npotu 37,04% (%*=2,89; p=0,06). Pismunsa crac
noctoBipHot mipu 3ictaBieHHI AG- | GG- renotumiB Ha 22,96%: 60,0% mnpoTu
37,04% BignosigHo (%?=3,70; p=0,046). 3a pemTOI0 IOKA3HUKIB BipPOTiJHUX
BIJIMIHHOCTEH Yy 4YacTOTI 3aJeXHO BIO moJdiMOoppHuX BapiaHTiB reHa VDR
(rs2228570) He BCTAaHOBHUIIH.

Tabauya 3.18 — Yacrora aucmMeTabOIIYHUX Ta JUCTOPMOHAIBHHUX PO3JAJIB Y

XBOPHX 3 ypaxyBaHHsM nojiMopduux BapianTiB reHa VDR (A/G)

I'enotunu A/G nosimMogisMy reHa
- VDR, n=100 (%) )
OKa3HHUKH i AG- GG- P
TEHOTHIT | TCHOTHI | TEHOTHII
: —— o
I'imepxonecteponemis (>5,0 19 (82,61) | 34 (68,0) | 14 (51,85) v1°=5,36
MMoutb/1), N (%) p=0,06
Tineprpurinepoemis v2<1,0
(>1.70 vvoms/1), N (%) 12 (52,17) | 27 (54,0) | 15 (55,55) 050,05
36inbmenHs BMicTy XC v?<1,0
21 (91 4 2 1
JITTHILL (>3,0 MmMoas/i1), N(%) (91,30) | 45(30,0) | 23 (85,18) p>0,05
3amwxkenns Bmicty XC JITTBII] v2<1,0
(<12 oms/n), N (%) 11 (47,83) | 22 (44,0) | 10 (37,04) 050,05
3pocranns IA (>3,5 yo), v?=3,82
11 (47,83) | 30 (60,0) | 10 (37,04
n (%) (47,83) (60,0) (37,04) 050,05
3uwwkeHHs BMicty | Vit D v?<1,0
kpoBi (<30 /), n (%) | -0 (69,56) | 32 (64,0) | 18 (66,67) p>0,05
30UTbLIEHHS BMICTY 210
HApATrOPMOHY KPOBi 4(17,39) | 10 (20,0) | 7 (25,93) X>0 e
(>65,0 nr/mi), n (%) P~
3HUKEHHS BMICTY 10HI30- 221 51
ganoro Ca%* kposi 2(8,69) | 5(10,0) | 5(18,52) | * 005
(<1,12 mmoms/i), n (%) p=%s
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linepriikeMis HaTIIE v?=1,54
6L amomin.n oy | 126217 19380) | 138,15 | * 7o

[Mpumitka. Vit D — cymapni metabomnitu Bitaminy D (D2+D3); XC JIITHIL XC
JITIBII] — xosectepot TNOmpoTEiHiB HU3BKOI Ta BUCOKOI ITUTbHOCTEH; [A — 1HIEKC
ateporeHHocTi; BIII — BigHOIICHHS MIAaHCIB; N — a0COMIOTHA KUTBKICTh

Eninemiosnoriununii aHai3 3aCBiAUMB, 110 CTaTh BarOMO HE BIUIMBA€E HA PU3HK
nosisu EAI" y o6¢cTexenii nmomyssiii (tadia. 3.20). HeoO6xiaHo 3ayBakuTH, 1110 X04a
y JOCHIIKEH1 3arajioM TOMIHYBalH KIHKU y 2,7 pa3y, cepeAHiil BiIk MK HUMH 1
YOJIOBIKaMU BIpOTITHO HE BiApi3HABCS 1 cTaHOBHUB 58,82+5,49 poky 1 57,14+5,86
pPOKy, 1110, Ha Hally IyMKy, HE MOIJVIO BIUIMHYTH Ha OTPUMAHUN pe3yjbTar.
Hartomicte, HasgBHIicTh [[/12 Tvmy migBumtyBana pusuk EAD' y nonaxa 3 pasu (B -
4,23; 95% /1 BI11:1,34-13,31; p=0,009). KypinHs Tak0oXk MOTpaHUYHO IT1/IBUIILYBAJIO
mrancun Ha EAD y 2,5 pasum (BIO — 2,89; 95%/11 BIII:0,98-9,34; p=0,052).
Cunepriuno 3pocTtae iimoBipHicTs EAI nipu 3611b1enni OT (>102 cm y 4o0I10BIKiB,
>88 cM y xiHOK) maiixe B 4 pasu (BII — 3,82; 95%/11 BIII:1,41-10,37; p=0,006).
OuikyBaHy KapTUHY 3pocTaHHs pu3uky EAI' cnoctepiraim i 3a 30UIbIICHHSIM
crmiBBiaHomenHss OT/OC, ane Tinbku y xinok (>0,85) (BII — 35,0; 95%/1
BIII:12,48-98,19; p<0,001).

Hopwmanbunii IMT MaB npOTEeKTUBHMIA BILUTUB 1 3MEHIITYBaB IIIAHCH Ha TIOSIBY
I'X y o6crexeniit momyssiii (BII — 0,15; 95%/11 BIII:0,05-0,42; p<0,001).
HaromicTh, mnosIBa OXKMpiHHS, OCOOIMBO BHCOKMX TIpajamiii (=35 xkr/m?)
30ubIyBania pusuk EAI maiike yrpuui Ta y nonaa 6 pasis (BIL — 5,03; 95%/11
BIII:2,17-11,62; p<0,001 1 BIO — 8§,25; 95%/1 BIII:1,82-37,31; p<0,001).
OOTsKeHa CIaJKoBICTh TAKOXK IMiABUILYBaJia MaHcu Ha nosisy EAI maibke ynBiui

(BIII — 4,33; 95%]11 BIII:1,99-9,45; p<0,001).
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Taobauys 3.19 — [lemorpadgigyHO-aHTPOIIOMETPUYHI TOKA3HUKH, SIK YUHHUKU PU3UKY

TIIePTOHIYHOT XBOPOOH 3arajoM y 0O0CTEXEeHIH MOmysiii

[Torenuiiinuii pakTop Iloka3Hukn
PU3UKY BP | 95% A1 BP | BII | 95% Al BIII p
Crats X 1,13 | 087-1,48 | 1,46 | 0,67-3,16 >0,05
4 0,78 | 047-1,30 | 0,68 | 0,32-1,49 >0,05
L1 2 333 | 121915 | 423 | 1,34-13,31 | 0,009
Kypinns 2,50 | 0,96-7,08 | 2,89 | 0,98-9,34 0,052

OO0Bi Tami - >102 cm

. 1,27 1,05-155 | 3,82 | 1,41-10,37 0,006
y 40JI., >88CM y KIHOK

OT/OC >0,954yo0n | 0,83 | 0,48-1,44 | 0,77 | 0,35-1,70 >0,05
>0,85xiH | 5,25 | 2,77-9,94 35 | 12,48-98,19 | <0,001

<249 0,22 | 0,09-0,52 | 0,15 | 0,05-0,42 | <0,001

IMT = 25-299 | 0,83 | 0,53-1,32 | 0,74 | 0,35-1,58 >0,05
o 30,0-349 | 1,83 | 0,89-3,77 | 2,20 | 0,89-5,46 >0,05
>35.,0 6,33 | 1,54-25,95 | 8,25 | 1,82-37,31 | <0,001

>30,0 2,13 | 152-492 | 503 | 2,17-11,62 | <0,001

OO0TsxkeHa cnaakosicts | 1,93 1,30-2,85 4,33 1,99-9,45 <0,001
[Tpumitka. LI/] — mykpoBuit giadbet 2-ro tuny; OT/OC — oOBij Tauii / 0OBiJ CTETOH;

BP — Binnomenns pusuki; BIII — BinHomenHs mancis; 95%/11 BP, BIL — noipui
1HTepBanu BiAHOWEHHS pu3ukiB (BP), mancis (BLL).

Ockibku MeTabodiyHl e(eKTH HAyTh IUIY-O-TUTY 13 €HAOTETIalbHO0
TUC(YHKIIE0, 3MIHOIO TOBIIMHHM IHTHMa-Me/ia, Ba30KOHCTPHKINEI, a TaKOX
acowitooTh 13 akTuBHICTIO PAAC, ToMy BaXJIMBUM, Ha Hamly JIyMKy, OyJo
mpoaHanizyBatu pusuK TosiBU ['X 3 ypaxyBaHHSIM OKpPEeMHUX MeTabOJI4HO-
rOpMOHaJILHUX YNHHKKIB (Ta0i1. 3.20). 3HmwkenHs Bmicty | Vit D kpoBsi (<30 Hr/mi)
y OOCTEXEHUX CYMPOBOIKYETHCS 3pOCTaHHSAM HMOBIpHOCTI EAI' Maiike yTpuul
(BHI — 2,90; 95% /1 BIII:1,0-8,59; p=0,048). OnHocnpsiMOBaHU BIUIMB HAa PU3HUK
EAI" unHuTh rinepriikemis, 3a sikoi MoxuuBicTh ['X 3pocrana maiixke y 15 pasis
(BII — 14,93; 95%/11 BIII:4,38-50,89; p<0,001). IIpu 11poMy, 30ibIIeHHS PiBHS
apaTropMoHy KpoBi (>65,0 nr/mi) Ta 3HUKEHHs BMicTy ioHizoBanoro Ca?* (<1,12

MMOJIb/JT) HE CIIPABJISIIO BAroMoro BIUIMBY Ha nosBy EAI" y oOcTexeniil momysiii

(p>0,05).
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Taonuusa 3.20 — Oxkpemi MeTa0OJIYHO-TOPMOHAJIBHI UYWHHHUKUA  PHU3UKY

TIIePTOHIYHOT XBOPOOH Y OOCTEXKEHIM MOMyJISIIT

[Torenuiiinuii pakTop Iloka3Hukn
PU3UKY BP | 95% A1 BP | BII | 95% Al BIII p
3HmKeHHs BMicTy | Vit

D kposi (<30 gy | 0 | 09913612901 1,0-8,59 1 0,048

301IbIICHHS BMICTY
napatropMony kposi | 1,06 0,29-3,88 1,07 0,21-5,46 >0,05
(>65,0 rir/min)
3HIKEHHS BMICTY 10Hi-
3oBanoro Ca?" kposi | 0,33 0,18-1,35 0,26 0,15-1,41 >0,05
(<1,12 mmon/m)

[Nnepriuikemis HaTIIE

8,8 | 2,86-27,10 |14,93| 4,38-50,89 | <0,001

(>6,1 mmosb/)

[Ipumitka. BP — Bignomenns pusuki; BIII — BigHomenHs manci; 95%/11 BP,
BIII — noBipui inTepBanu BigHoueHHs pusnkis (BP), mancis (BI).

[Monimopdui Bapiantu rena AGTR1 (rs5186) sik hakropu pusuky nosisu EAT
B 00CTeX)eHii nmomyssmii HaBeaeHo B Tabwmi 3.21. C-anenb rena AGTR1 (rs5186)
nigsuiye pusuk ['X y monaz 2 pasu (BIL - 2,31; 95% /11 BI11:1,19-4,47; p=0,011),
aHajoriuao sk 1 AC- ta nmoemnands AC- + CC-renorunis (BII — 2,09; 95%/11

BIII:1,03-4,25; p=0,038 1 BIL - 2,30; 95% /1 BILI:1,14-4,64; p=0,017).

Tabnuya 3.21 - Tlonimopdni Bapiantu rena AGTR1 (rs5186) sik dakTopu pu3uKy

MOSIBU €CEHIIIMHOT apTepialibHO1 TIMepTeH311 B 00CTeKEH1N MOyl

[ToreHmiiinun IToxa3uuku
bakTop puU3UKy BP 95% A1 BP | BII | 95% JII BIII p
AA-reHoTHn 0,86 0,67-1,12 0,65 0,30-1,41 >0,05
AC-resorur 1,86 1,02-3,38 2,09 1,03-4,25 0,038
AC-, CC-reHOTHII 2,0 1,11-3,61 2,30 1,14-4,64 0,017
A-anenn 0,93 0,82-1,04 0,65 0,32-1,30 >0,05
C-ainenp 2,14 1,17-3,94 2,31 1,19-4,47 0,011

[Tpumitka. Ananmoriuna tadsmii 3.20
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Eninemionoriyauii aHami3z 3acBiquuB, 110 modiMopdHi Bapiantu reHa VDR

(rs2228570) He € unnHMKamu pu3uky EATL y oOcTexeniit momymsiii (tadm. 3.22).

Tabnuysn 3.22 - MonimopdHni Bapiantu reHa VDR (rs2228570) six ¢pakTopu pusuky

MOSIBH €CEHLIIMHOT apTepiaibHOI TinepTeH3ii B 00CTeKeH1H MOy il

[Morenmiitanii IToxazuukn
bakTop pU3NKYy BP 95% A1 BP | BII | 95% I BIII p
AA-reHOTHII 0,77 0,45-1,30 0,70 0,34-1,44 >0,05
AG-reHoTHI 1,07 0,77-1,50 1,14 0,60-2,17 >0,05
GG-resorun 1,16 0,66-2,03 1,22 0,58-2,56 >0,05
A-anenn 0,90 0,72-1,12 0,81 0,51-1,27 >0,05
G-anenn 1,11 0,88-1,41 1,24 0,79-1,95 >0,05

[TpumiTka. AHanmoriuyna tadmuumi 3.20

BucnoBku. 1. Ilepebir EAI' xapakTepu3yeTbcsl YacTIIIUM 3YCTPIYaHHIM
oci0 13 30utbmeHnM o6BogoM Tamii (OT) (>88 cm s xkiHok, >102 cM — mns
4on0BikiB) Ha 19,44% (x*=7,54; p=0,006), ocobmBo y Hociis C-anens rena AGTR1
(rs5186) — y nonax 2 pasu (p<0,001). Cepen xiHok xBopux Ha EAI wyacrimie
TPaIUISIOThCA Taki 31 3011bIeHUM criBBigHomeHHsIM OT/OC (>0,85 yo) Ha 55,68%
(x?=24,79; p<0,001) ocobmuso cepen HociiB AA-renoruny rena AGTR1 (rs5186) Ha
29,16% (¥*=22,96; p<0,001) ta minopnoro A-amens rema VDR (rs2228570) na
30,64% (p=0,054). O6T1sxena cnagkoBicTh 3a CC3 moMiHyBaia cepea XBOpUX Ha
EAT" wan 3mopoBumu Ha 20%: 69% (n=69) mporu 40% (n=24) y KoOHTpoII
(x?=12,96; p<0,001). OnHak, CTAaTUCTMYHO 3HAYMMHX BiIMIHHOCTEH y 4YacTOTI
CHaJKOBOI ceplieBo-cyanHHOI marosorii, [[J[2 Tunmy Ta KypIiB 3 ypaxXyBaHHSM
renoturiB reHa AGTR1 (rs5186) ta rena VDR (rs2228570) He BCTaHOBWIIH.

Cepen oOCTeXEHHMX JOMIHYBaJIU >KIHKM HaJ 4YOJoBIKaMu y 2,72 pasy,
He3allexkHO Bijx rpynu: Ha 26,66% y xoHTpom (%?=8,53; p=0,003) i Ha 58% y
mocignii rpymi (3>=67,28; p<0,001), omHaK BiporiqHUX BiAMIHHOCTEH y CTATEBOMY

PO3MOIIII 3aJIEKHO Bl MOJIMOP(HUX BapiaHTIB aHATI30BaHUX I'€HIB HE BUSBUJIU.
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2. 3HIKEHHS BMICTY cyMapHUX MeTa0oJiTiB Bitaminy D kposi (<30 HI/mi)
acouioe 3 TsokunM mepedbirom EAI (2, 3 crymeni migusatts AT) na 15,16%
(x?>=31,57; p<0,001) Ta 3 wactimow nosporw oxwupinas (IMT >30,0 xr/m?) Ha
24,17% (x%*=6,48; p=0,011). 3umwkeHns ioHizoanoro Ca?* kpoBi He BIUIMBAa€ Ha
piBHi AT, un nosaBy oxupinag y xBopux Ha EAI'. HatomicTs, 3pocTaHHsl piBHS
napaTtropMony  (>65,0 nr/mur) HEZOCTOBIPHO TIJBHINYE WMOBIPHICTH TSKUOTO
nepebiry I'X Ha 4,76% (%?=2,33; p>0,05), a Tako acOLIIO€ 3 YACTILIOK MOSBOIO
0:kUpiHHA BUCOKUX rpagauii (IMT >35,0 kr/m?) na 30,56% (y*=7,54; p=0,006).

Cepen maIfieHTiB 13 HOpMaJIBHOIO KOHIICHTpali€e BiTaminy D y kposi (30-
100 Hr/mun) yacriiie TparisitoTbest ocoou 13 sermmm nepedirom EAI (1-i1 ctyminb
eneBauii AT, Bucokuii HopmaneHuii AT) Ha 30% (p=0,002) Ta 13 HopmansHUM IMT,
4y Horo HesHayHUM migsumeHHsaM (25,0-29,9 kr/m?) na 29,4% (x>=5,45; p=0,019).

3. UacToTta nopyuieHb MeTad0J113My BYTJIEBO/IIB 1 JIiMiIB, BiTaMiHy D, 3MiH
piBas IITT Ta 1oHI30BaHOTO Kajbllif0 KpoBi y mnamieHTiB 13 EAI" He 3a1eXuTh Bij
nosiMopduux BapianTiB reHa AGTR1 (1166A>C). HaTtomicTb, BiTHOCHAa KUJIbKICTh
oci0 13 rinepxonectepoiemieto (>5,0 MMOIIb/1) Yy HOCIiB AA-TE€HOTUITY Ta A-anens
rera VDR (rs2228570) nepesuinye Taky y BiacHukiB GG-renorumy Ha 30,31%
(x?=5,24; p=0,022) i 20,75% (%?=3,84; p=0,044), Bignosigno. HasBHicTs A-anens
rena VDR (rs2228570) B reHoTHmi 30UTbIlye WMOBIPHICTh TIOSIBH ITiJBUIIIEHOTO
ingexcy areporennocti (IA) B mopisusHHI 3 GG-remotunom Ha 19,12% (%%=2,89;
p=0,06), Ipu 1IbOMY PI3HHIIS CTAE€ CTATUCTUYHO 3HAYUMOIO TIpH 3icTaBiacHHI AG- |
GG- renotumnis — y 22,96% (%?=3,70; p=0,046).

4. Hasuicts 1/I2 Tuny nigsuiye pusuk EAT" y monan 3 pasu (BIL - 4,23,;
95% /11 BIII:1,34-13,31; p=0,009); y kyp1iB gaHui pusuk 3pocrae y 2,5 pasu (BIILI
— 2,89; 95%/1 BI:0,98-9,34; p=0,052), a npu 36iaemenni OT (>102 cm y
Y0JI0BIKiB, >88 cM y )kiHOK) — Maibke B 4 pa3u (BI — 3,82; 95%/11 BI11:1,41-10,37;
p=0,006), cunepriuno sik 1 cruiBBigHomeHHss OT/OC, ane Tinbku y xiHok (BII —

35,0; 95%/1 BIII:12,48-98,19; p<0,001).
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Oxupinag (IMT >30 xr/m?) 36inemye mancu Ha EAD maitke yrpudi, a
OXMpiHHA BHCOKMX rpaganiii (IMT >35 kr/m?) — y moman 6 pasis (BII — 5,03;
95% 11 BIII:2,17-11,62; p<0,001 1 BII — 8,25; 95%/1 BIII:1,82-37,31; p<0,001)
BignoBigHo. Hatomicte, HopMmaneHuii IMT mae mportexTtuBHUM edeKkT 1 poOUTH
mrancu Ha nosisy ['X HaiiHmwkunmu y obcrexeniit momymsmii (BII — 0,15; 95% /11
BIII:0,05-0,42; p<0,001). OOTsKeHa CHAAKOBICTH 3a CEPLEBO-CYAUHHOIO
MATOJIOTIEI0 TAKOXK CYMPOBOIKYETHCS 3pocTaHHsIM HMoBipHOCTI EAL Maibke ynBiui
(BIL — 4,33; 95% A1 BI11:1,99-9,45; p<0,001).

5. 3umwxkeHHs BMicTy BiTamiHy D y kposi (<30 Hr/mi) oOcTexeHux
CYNPOBOIKYEThCS 3pocTaHHsIM pusuky EAI' maitke yrpuui (BII — 2,90; 95%/11
BIII:1,0-8,59; p=0,048), a rinepriikemisi MPU3BOJIUTDH JI0 3pOCTaHHS WMOBIPHOCTI
EAT' y wmaibke 15 pasie (BII — 14,93; 95%/1 BIII:4,38-50,89; p<0,001).
30UTbIIEHHST PIBHA MApaTropMOHYy KpoBi (>65,0 nr/mi) Ta 3HMKEHHS BMICTY
ionizoBanoro Ca?* (<1,12 MMoOIb/1I) He CIIpaBise BaroMOro BIUIMBY Ha mosisy EAT
y ooctexenii nomyssmii (p>0,05).

6. 'enotunu ta ajeni rena VDR (rs2228570) He € 101aTKOBUMH YHHHUKAMU
pusuky nossu EAD y obcrexeniit momyssiiii 3aramom. Hatomicts, C-anenb reHa
AGTR1 (rs5186) mimBumiye pusuk ['X y monam 2 pasu (BII — 2,31; 95%/I
BII1:1,19-4,47; p=0,011), six i okpemo HasiBHICTh AC-, uyn moeananns AC+CC-
renotunis (BIL — 2,09; 95%/1 BIII:1,03-4,25; p=0,038 1 BIII — 2,30; 95%/1
BI1I:1,14-4,64; p=0,017), BiamoBigHO.
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PO3/11 4

KJIHIYHI, METABOJIIYHI, TEHETUYHI TA TOPMOHAJIBHO-
MECEHI)KEPHI IPEAUKTOPH PO3BUTKY I IEPEBITY
ECEHIINMHOI APTEPIAJIBHOI T'IEPTEH3II

Kinpkicte mopocnux oci® i3 rimepTeH3i€l0 y cBiTi 30uibmmiack 3 594
MuIbHOHIB B 1975 pomi n0 1,13 minesapai y 2015 porii, nepeBakHO y KpaiHax i3
HU3BKHAM Ta CepeHIM piBHeM noxony [213, 214]. V crparudikaiii pu3uky XBopux
Ha EAI' omiHka cTaHy NOIIKO/JKEHHS OpTraHiB-MIIIEHEH OMOCEepeKOBAHOTO
rineprensieto (Hypertension-mediated organ damage — HMOD) naOyBae Bkpaii
Baromoro 3HauyeHHs. buibmie 50% xBopux Ha I'X MawTh A0JaTKOBI (aKTOpU
ceprieBo-cyauaaoro pu3uky (CCP) [297]. Haii6inbm nommupenumu € L1J] (15-20%),
mucinigemii (migsumennit pisens XC JIITHIL ta tpurninepunis (TI) — 30%),
HaaMipHa Maca Tina Ta oxupinas (40%), rinepypuxemis (25%) ta MmetabomiyHu
cuaapom (40%), a TakoXX IIKIAJIKBI 3BUYKH (KYpIHHS, HAJMIPHE CIIOKHUBAHHS
AJTKOTOJTI0, MAJIOPYXOMHUM CIIOCIO KHUTTS, TOIIO) TaKoX i ana A HasBHICTH oHOTO,
a00 nekubKox AoaaTkoBuX GaktopiB CCP mponopiiiiiHo 301IbI1y€e pU3HK PO3BUTKY
1IIEeMIYHUX, 1IepeOpPOBACKYIISIPHUX Ta HUPKOBUX 3aXBOPIOBaHb y MallieHTiB 13 EAT
[289, 318]. Inmi dakTopu pusmky: Bik (>65 pokiB), cTaTh (YOJOBIKH> KIHKH),
yacToTa cepleBux ckopodeHb (>80 ymapiB/xB), BUCOKHI MyJIbCOBUM THUCK y 0Ci0
MOXUJIOTO BIKY (=60 MM pT. cT), 30UIbIIeHHS Macu Tina, [I/], Bucokuit piserr XC
JIIHII, TT, cimeinuii anamae3 CC3, ciMeiiHUN aHaMHE3 TINEPTOHIi, paHHIN
MMOYaTOK MEHOIAay3HW, KYypiHHS, TICHXOCOIaNbHI, YH COILIAJIbHO-EKOHOMIYHI
daktopu, Takoxx BHOcATh cBid 1MmakT y CCP. Cepen HMOD Haitbinbm
BIUTMBOBUMH €: TiniepTpodis aiBoro nuryHouka (I'JILI 3a nanumu EKT', yu ExoKT'),
CepeHbO-TsHKKa XpoHIYHA XBopoOa Hupok (XXH) (3a po3paxoBaHOIO MIBUAKICTIO
K11y60uKoBoi ¢inprpauii (LLIK®) <60 mi/xs/1,73M2, 260 po3paxoBaHUM KIipeHCOM
KkpeatuHiny <60 mu/xB), MikpoansoyMinypist (30-300 mr/no0y), TOBIIMHA IHTUMA-

menia (TIM) connoi aprepii (3a manumu Y3J[ TIM >0,9 MM), yu HasgBHICTh
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aTEPOCKJIEPOTUYHOI OJSAIIKH, a Takok Oyab-ske HMOD, sxe moxxHa Bumipsitu. B
JAHOMY acCIeKTI Ba)JIMBO B3ATH /O YBard HACTYIMHI CYNMyTHI 3aXBOPIOBaHHS:
imemivyHa xBopoba cepirs (IXC), cepuesa nenocratHicts (CH ITA-III), incynst, LI/,
3aXBOPIOBaHHS TepupepUIHNX CyauH, Giopwsimis nepeacepas, XXH 3+ cramis,
TsOKKa peTuHomnarid. JlogatkoBuM BruinBoBUM (haktopoM CCP € miBUIlieHHH BMICT
CEYOBOI KUCIIOTH B cupoBartiii KpoBi (S-UA) 1 3a I'X Takoro naiieHTa ciuij JiKyBaTH
K JI€TOIO0, TaK 1 MpermapaTamMu, 110 OMOCEPEIKOBAHO BILUTUBAIOTH HA PIBEHb ypaTiB
(miATBEPHKEHO TOCTIHKEHHAMHU BIUIMB Jl03apTany, (piOpartiB 1 aTopBacTaTUHY), a00
K 3HIDKYBAaTH BMICT ypaTiB y MAII€HTIB 13 CUMIITOMaMHu mnojarpu 3a piBusa S-UA>6
mr/mit (0,357 mmons/m) [297]. Tomy, y TiMEpTOHIKIB 3 KiTbKOMa METa0OJIYHUMU
YUHHUKAMU, MBUAKA 1HIIIAISA Ta iHTeHCcHdiKallisa Teparnii 3umKeHHss AT HacTiiHO
PEKOMEHTY€ETHCS.

3rigao 3 mociimkennsm Global Burden of Disease, nposenenum y 195
KpaiHax, MOIMUPEHICTh OxUPiHHSA Y 2015 poui cranoBuia 12% cepen aopociux
[21]. 3i 36impmennsm IMT mnommpenicte rinepronii, L[JI Ta mucminmigemii
30UIBIIY€EThCS JIHIMHO [164]. Tomy TriNepTOHIIO TOoYald BBaKaTH OJHHM 13
BapiaHTiB MeTaboiuHuX posnaais [301].

Benuke cnioxuBanHs coni (>5 1/100y) € 10JaTKOBUM (DaKTOPOM PU3UKY HE
TIIBKHM TinepToHii, ane 1 oxupinnsa [319]. 'imoresa mpo «salt-induced obesity»
3HAWIIA MIATBEP/PKEHHS B JOCTIDKCHHSIX Ha JIIOAAX Ta Ha MHUIIAX, KOJHU
BHCOKOCOJIHOBA Ji€Ta 301IbIITyBaJIa KaTa00J13M IPOTETHIB y TIEUIHII Ta IX CKETIETHIN
MYCKyJaTypli 1 CyNpOBOIKYyBajdach 3OLUIbIICHHSIM CHOXKuBaHHA TDki [159],
MIPOBOKYBaJIa JICNTHHOPE3UCTEHTHICTh Ta OKUPIHHS IIUIIXOM aKTHUBAIIl peTyKTa30-
(GPYKTOKIHA3HOTO NUISIXY B TEYIHII Ta TIiNOTaJaMycl, IO MPU3BOAUIO [0
€HJIOTeHHOT TpoaAyKIlii ppykTo3u [167], a Takoxk 1HAYKYBaIa auIoreHe3/InoreHes
Ta TIABUILECHY MPOAYKIIO TMpo3anabHUX aaumnokiHiB [170]. AaunoHekTuH,
IHIyKOBAaHUW BHCOKO COJHOBOIO  JIE€TOK, MOXE 3MEHIIUTH  EKCIPECIto
KoTpaHcnopTepa Hatpito / rmoko3u 2 (SGLT) y Hupkax, 1 pe3yJbTye 3HUKEHHAM
AT, omHak MPOAYKINS NPOTU3AMAIBHOTO AIUMOHEKTUHY 3a OXKHUPIHHA PI3KO

3MeHIyerses [289].
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HakonuuytoTbes naHi npo 3B'SI30K HITyHKOBO-KUIIkoBoro tpakry (IIIKT) 3
AT [338]. I'mokaronomonionuit mentua-1 (GLP-1) Ta rpenid 3umwkyoTh AT SK y
rpu3yHiB, Tak 1 y moner [142, 288]. AxTuBaiis penenTopiB TJIIOKO3U B
CHTEPOCHIOKPUHHUX KIITUHAX 30umbytoTh ekcopecito SGLT1 1 ctumymors
BCMOKTYBaHHS HATPII0/TJIFOKO3H, M1 IBUTITYFOUH AT. KwumkoBi
MIHEPaJIOKOPTUKOIIHI PEENTOPH, TACTPUH, SIK KUIIKOBUN JAaTUMK CMaKy HaTpilo,
3MiHIOE akTUBHICTH 00MiHy Na'/H™ i3odopmu 3 (NHE3), cTuMysrOI0UM KUIIKOBE
BCMOKTYBaHHs Hatpito 1 mijgsuirye AT [20, 176]. 3minu y ckiaal ta QyHKIi
MIKpPOOIOTH KHIIIEYHUKA TAKOK MOXYTh CpusTH rinepToHii [20].

['inepToHIl0 MPOBOKYe 301IbII€HA AKTUBHICTb CUMIIATUYHOTO BIAJLTY
BeretatuBHOi HepBOBOi cucteMu (CHC), okpiM TOro, BoHa mepeye MiABUILEHHIO
AT B excriepumenTi Ta y mojei [220], ocodmuso rinepaktuBHicte CHC y HupKax
[123]. HupxoBa CHC 306imbmiye peaOCopOLif0 HATpif0 Ta CEKPEIilo pEeHiHy,
noripmytoun Hatpidype3. Takoxxk CHC akTuByeTrhcs 3a TinepiHCYIIHEMIT,
rinepientuHemii, aesinrerpauii poootu PAAC, 3a aucdynkuii 0apopenenTtopis 1
OOCTPYKTHUBHOTO HiYHOTO amHoe [134, 264, 125].

He3Baxatoun Ha yuceNnbHI TOCTIPKEHHS B Tally31 METa0OJIIYHUX PO3JIa/IiB,
sk npeauktopis CC3, EAI', moTpeOyroTh MOAANBIIOT0 BHBYCHHS MUTAaHHS 3MiH
MEeTa0oJIIYHO-TOPMOHATIBHUX MapaMeTpiB 3 ypaxXyBaHHAM T'€HETHUUHUX MPEAUKTIB,
Kl BU3HAYalOTh AKTUBHICTh META00JOMY 1 MPOTEOMY B OpraHi3mi JIOJUHU Y
MO€E/THAHHI 3 11 CTHJIEM KUTTS Ta €MIT€HOMHUMH CTPYKTYpPaMH.

BpaxoByroun 3a3HaueHe BHUIIE, a TaKOXX BHCOKY cMepTHicTh Bin CC3 Ta
iHBamiqu3ytoui Hachigku ypaxkeHHs HMOD 3a EAI Ta ix comianbpHUE TATAp 115
CYCIIIbCTBA 3arajioM i KoxHOI ciM'T 30kpema [319], BuHKKae mOTpeda MOKPALTUTH
€(EeKTUBHICTh PAHHBOTO MPOTHO3YBAHHS 1 JIIATHOCTUKUA META0OJIIYHUX MOPYLIEHb
Ta iX 3B'3KYy 3 TsDKKiCTIO nepediry EAI, 3 MeTo0 BTOPUHHOI NMPOQIIaKTUKH Ta
KOPEKIIii TepaneBTUYHOT TAKTUKH.

MeTorw 1aHOro po3JUTy € BCTAHOBHUTH acolliallilo KIIHIYHO-1a00paTOpHUX
nokasHukiB i3 1166A>C mnomimopdismom rena AGTR1 (rs5186) ta A/G

noaiMopdizmy rera VDR (rs2228570) y KOHTEKCTI TATOr€HETHYHUX OCOOMBOCTEH
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nepebiry EAI' Ta crparudikyBaTd Tpynu pPHU3UKY IMAIIEHTIB 3 YypaxyBaHHSIM
KIHIYHUX, MOJICKYJSIPHO-METa0O0NIIYHUX, TOPMOHAIBHUX, OIOXIMIYHHX Ta

I'CHCTUYHHX HpGI[I/IKTiB .

4.1. Acouianis kjiHiYHO-1a00opaTopHuX mnoka3HuKiB i3 1166A>C
noiaimopgizmom rema AGTR1 (rs5186) Ta A/G moaimopdizmom rema VDR
(rs2228570)

MeTor 1aHOro MiAPO3AUTYy CTajlo OLMIHUTH 3MIHU KJIIHIYHO-1a00paTOPHUX
MOKA3HUKIB B KOHTEKCTI TshkKOCTI EATT, MeTabomiuyHux po3iaaiB Ta mojaiMopdizMy
reriB AGTR1 (rs5186) i VDR (rs2228570).

Yacrora ckapr y xBopux Ha EAI', okpeMux KJIiHIYHUX O3HAK, a TaKOX
pU3UKM (aTalbHUX CEPLEBO-CYAMHHUX YCKiIagHeHb 3a mkanoro SCORE 3
ypaxyBaHHSIM PiBHIB apTepiajJbHOIO THCKY HaBejeHO B TaOmwuii 4.1. Ilamientu 13
enenamiero AT 2-3 cTymneHiB BIIHOCHO YacTillle, HK 3a HIDKYMUX MOKa3HHUKIB AT,
CKAp>KWJIKMCh Ha €Mi30/Iu4yHl 00JIl B cepili, Yu JUCKOMMOPT y TPyAHI KIITII Ha
36,50% (x*=14,95; p<0,001), BiquyTTs MOpyIIECHHS PUTMY, UM TaKi pe€CTPyBaId HA
EKT" (He3arpo3nuBi AJis KUTTS KOPOTKOYACHI MAPOKCU3MH Taxi-, OpaauapuTMIi,
MOOJIMHOKI, HEYACT1 HAJIIUTYHOUKOBI, YU ITYHOYKOBI eKcTpacucToyn) —Ha 19,61%
(x?>=3,63; p=0,057), ronoBmmii Oimp — Ha 3897% (y*=15,04; p<0,001),
sanamopouenHs — Ha 11,03% (y?=1,37; p>0,05), nopymenns cay — Ha 18%
(x?=3,06; p>0,05), 3araipHa c1a0KiCTh, UM BTOMIIIOBaHICTL — Ha 15,53% (¢2=2,32;
p>0,05), nepudepiiini Habpsxu —Ha 18,26% (y>=6,16; p=0,013), y KO3KHOr0 I'STOr0
3 HuX Oyna 3aaumka (21,05%). Ckapru 3 00Ky HUTYHKOBO-KHUIIIKOBOTO TPAKTY Ta
1HIITI CUMITTOMH YPa)KeHHS CyIMHHOTO PYCIIa, 0 CYITPOBOIKYBAIUCH TOPYIICHHIM
30py, MapecTe3isIMu, BITUYTTSIMU 00JII B JIUTKOBUX M'A3aX, YU JUCKOMQPOPTOM ITi]T
qac X0Ab0H, TOIIO0, 32 BIAHOCHOIO YAaCTOTOIO MIX IpyHamMu 3 ypaxyBaHHsIM piBHs AT
He Bipi3Hsuch. OqHak BigHOCHA 0¢i0 13 moka3HukoM datanbaux pusnkiB SCORE

>5,0 yo nominyBana cepex namienTis i3 AT 2-3 cr na 21,65% (y?=4,46; p=0,035).
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Tabnuysa 4.1 — Kii"iyHa CUMIITOMATHKA, aHali3 CKapr Ta PU3UKH (daTaTbHUX

CeplLEeBO-CYANHHNX YckiIaaHeHb 3a mkainoro SCORE 3 ypaxyBaHHSM piBHIB

apTepiaJbHOTO THCKY

Bucoxwnii AT
.. HopMmanbHui AT, 2-3
Ckapru, KJIiHIYHA O3HaKa .
AT 1-ro ctynens, | CTYIIEHIB,
n=62 n=38

Kapmianrii,

JTUCKOM(OPT Y 10 (16,13) 20 (52,63)
IpyIHIN KITITII
Kapnianbhi, N (%) AputMmii, He3HAYHI

MOPYIIECHHS 27 (43,55) 24 (63,16)

MPOBITHOCTI
3aauiiKa 0 8 (21,05)
I"omoBHMIT O11TH 15 (24,19) 24 (63,16)
LlepeOpoBackymsipHi, lym y Byxax 9 (14,52) 8 (21,05)
n (%) 3amaMopoUYeHHS 16 (25,81) 14 (36,84)
[TopyireHns cHy 28 (45,16) 24 (63,16)
3aranpHa c1a0KiCTh, BTOMITIOBaHICTh, N (%0) 23 (37,10) 20 (52,63)
[Mepudepiiini HaOpsiku, N (%) 5 (8,06) 10 (26,32)

Ckapru 3 00Ky IUTYHKOBO-KHIIIKOBOTO
TpakTy acoriiosani 3 I'X, n(%) 15 (24.19) 9(23,68)
In.: mapecresii, mopyu. 3opy,. 00J11 B HOTax, 20 (32,26) 14 (36,84)
XHMTKa X014, KyJIbIaBiCThb, N

<5,0 yo 33 (53,22) 12 (31,58)
SCORE, n (%) >5.0 yo 29 (46,77) 26 (68.42)

OueBuanHo, 1o nokasHuku remoauHamiku CAT 1 JIAT y xBopux BiporiHO
NEPEBUILYBAJIN J1aHl KOHTpoiro Ha 32,93% 1 22,75% (p<0,001) (tabn. 4.2). IMT
TaKOX MpeBayitoBaB y naiieHTiB 13 EAT, ane Tinbku y xxiHok Ha 23,11% (p<0,01).
OO6Bix Taiii y oci® nociiaHol rpynu OyB OUTBIINM 3a TakKUW y KOHTpoJl Ha 14,71%
(p<0,001), sax 1 piBeHb IJTIOKO3U cUpoBaTku — Ha 45,69% (p<0,001). HatomicTh
Bmict XC JITIBII] BiporinHo HKuuit 3a Takuil y KoHTpodi — Ha 10,56% (p<0,05).

3a pelTo NOKa3HUKIB CTATUCTUYHO 3HAYMMUX BIIMIHHOCTEH HE BCTAaHOBUJIM.
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IToxazHukm KonTtponn XBopi P
CAT, mMm pt.CT 116,70+0,98 155,13+5,15 <0,001
JHAT, MM pT.CT 76,25+1,18 93,60+3,07 <0,001
q 27,86+1,33 30,33+£2,23 >0,05
IMT, e/ K 25405134 | 31274136 | <0,01
OT, cm 89,73+2.78 102,93+2,06 | <0,001
OT/OC, yo 0,86+0,07 0,91+0,05 >0,05
I'1rox03a, MMOJIB/TI 5,10+0,15 7,43+0,61 <0,001
AJIT, MM/roa/n 0,58+0,08 0,56+0,10 >0,05
ACT, MM/roa/n 0,37+0,05 0,37+0,07 >0,05
bimipy6iH 3aranpHuit, MKM/1 14,20+1,70 15,01+£2,16 >0,05
KpeaTuHia KpoBi, MKMOJIB/JT 72,69+5,40 74,93+£2,21 >0,05
3XC, Mmmonb/a 5,55+0,17 5,74+0,23 >0,05
TI', MmouIb/n 1,68+0,15 1,96+0,20 >0,05
XC JIIIBII, mMons/n 1,42+0,09 1,27+0,05 <0,05
XC JIITHIL, mMmoms/a 3,95+0,16 4,17+0,21 >0,05
IA, yo 3,18+0,27 3,60+0,21 >0,05
Tonizosanuii Ca%* kpoBi, MMOJIB/IT 1,16+0,04 1,17+0,03 >0,05
PiBens Vit D kpoBi, Hr/mi 24.,44+1,25 22,02+1,16 >0,05
[TapatropmMoH KpoBi, IIT/MJI 56,62+3,53 59,80+5,42 >0,05

[Tpumitku: 1. CAT, JAT — cucroniunuii, giactoyHui aprepianbHuil Tuck; IMT —
iHpexc macu tina; OT — o6Bix Tamii; OC — o6Bixg creroH; AJIT, ACT — amadiH,
acrapratamiHoTrpancdepasza; 3XC — 3zaranpHuil  xonectepos; TIT  —
tpuarrainepoau; XC JINBIL, XC JINTHIL] — xonecTepuH IinonpoTeiHiB BUCOKOI,
HU3BKOI MUIBHOCTI; [A — 1HIEKC aTepOTeHHOCTI.

2. P — BiporiiHiCTh BiIMIHHOCTEH MOKA3HUKIB 13 KOHTPOJIBHOIO TPYIIOHO.

KitiH14HO-11a00paTOpHI MOKAa3HUKY MAIIEHTIB 3 ypaxyBaHHAM TsDKKOCTI ['X 3a
piBHeMm eneBamii AT naBeneno B tabmumi 4.3. Pieenp CAT 1 JIAT 3a EAIL 2,3
CTymeHiB nepesuinyBanu Taki 3a EAI' 1 ct—Ha 16,25% 1 11,95% (p<0,001). IMT y
yosoBikiB 13 AT 2-ro i 3-ro cryneHiB nepeBuiyBaB Takuil y oci0 13 AT 1 cT. Ha
22,34% (p=0,01) ta rpynu kouTpoto Ha 19,88% (p=0,024). IMT y xBopux KiHOK
MepEeBUIIYBaB TaKuM y 3I0POBUX He3aIekHO Bif piBHA AT, onHak ripu nupomy IMT
HE MaB OJTHOCIIPSIMOBaHO1 3aexHocTi Bix moka3HukiB AT, sk 1 OT ta OC. Jlimigaui

npodins Ta ioHizoBanmii Ca?* kpoBi He 3anexanu Bix piBHsa AT. Ane, HeoOXimHO
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3ayBakuTH, 1m0 XC JITIBII y oci6 13 EAI" 2-3 cT BiporiiHo HUXKYE, HIXK Y KOHTPOJII
Ha 14,89% (p=0,048).

Hamu BcTanoBneHo, mo 3poctanHs AT acomiroe 31 3MEHIIEHHSIM BMICTY
BiTaMiny D kpoBi i 3poctanHam koHueHTpauii [ITI, ogHak BipOrigHO TUIBKH Y
xBopux Ha EAT 13 2-3 c1. AT —na 13,92% (p=0,048) 1 13,26% (p=0,05) BignoBia=HO.
Takox y oci0 13 EAI" 2,3 ct AT piBenb Vit D KpoBi € HIDKYUM, HI)K Y KOHTPOJI1 Ha
16,39% (p=0,012).

Tabnuysa 4.3 — KiiHiuHO-71a00paTOpPHI TOKA3HUKHU TAIEHTIB 3 ypaXyBaHHSIM

TSDKKOCTI TIEPTOHIYHOT XBopoOu, M+m

XBopi Ha XBopi Ha XBopi Ha
EAT i3 EAT i3 EAT i3
[Toxa3auku BHCOKHUM eJICBAIIIEI0 CJICBAIIIEI0
HopMmainbHuM | AT 1-ro AT 2-, 3-ro
AT CTyTCHS CTYICHIB
145,32+0,95 | 168,94+1,20
AT . 1 +1,44 ’ ’ ’ ’
CAT, mMm pr.cT 30,041, p<0,001 p.p1<0,001
90,16+0,63 | 100,93+1,18
AT . 84,44+1,76 ’ ’ ’ ’
AAT, mm pr.ct AdeLT p=0,012 | p,p1<0,001
40+1
q 32,40+£3,64 | 27,30+0,85 33,40+1,86
p1=0,01
IMT, kr/m? 30.80£1.19
K 35,10+1,83 ’ ’ 31,70+1,25
b H p209047 H H
97,60+£1,87 | 106,0+£2,52
. cee 1 :|: 2 2 2 2 2
OO0Big Taii, cM 05,90+3,26 p=0,04 p1=0,009
108,30+1,70 | 113,70+2,0
. 1 1 j: M 2 2 b
OOBI CTETOH, CM 6,70+3,87 p=0,053 p1=0,045
I'mroKx03a, MMOJIB/JT 7,30+0,71 6,72+0,51 7,63+0,62
3XC, Mmmonb/a 5,90+0,52 5,60+0,21 5,80+0,24
TI', Mmous/n 1,90+0,25 1,83+0,19 2,19+0,19
XC JIBI, mMounb/n 1,30+0,07 1,28+0,05 1,20+0,05
XC JITHIL, mmous/i 4,40+0,50 4,10+0,16 4,43+0,27
Tonizosanuii Ca®* kposi, mmons/n | 1,18+0,02 1,1840,01 1,16+0,01
20,40+0.82
PiBens Vit D kpoBi, Hr/Mi 23,70+1,60 | 21,68+1,30 0,40+0,8
p=0,048
1,50+5,01
[TapaTropMoH KpOBi, Iir/mit 54,304£2,09 | 62,20+6,50 6 I’)SZ% 3;0
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[Mpumitku: 1. CAT, AT — cuctoniunuii, 1iacToiaigyauii aprepianbauid Tuck; IMT —
iHgekc Macu tuta; 3XC — 3aranpHuil xonectepon; TI — tpuamwiriineposin; XC
JINBI, XC JITTHILL — xonecTepuH JiNonpoTeiHiB BUCOKO1, HU3bKOI IIIJILHOCTI.

2. P — BIporiiHiCTh BIAMIHHOCTEH MMOKA3HHUKIB 13 XBOPHMH, IO MAalOTh
BUCOKHU HOPMaJbHUW THCK; p1 - BIPOTIIHICTh BIAMIHHOCTEM IMOKa3HUKIB 13
XBOPUMH, 110 MAIOTh 1-i1 CTYyMiHb MAHATTS apTEPIaTbHOTO THCKY.

Yacrota 3min IMT 3anexxHo BijJ piBHS apTepiaJbHOTO TUCKY y XBOPHX Ha
EAT naBeneno Ha pucyHky 4.1. 3a Bucokoro HopmansHoro AT nominyBanu ocoOu
i3 IMT >35 kr/M? Haj TakUMHU i3 HOPMAJbHOIO i HAaJMIpPHOI Macol0 Tija Ta
oxxupi"HsaM I ctynens Ha 28% (p>0,05). 3a AT 1-ro cTyneHs nepeBaxaiu XBopi Ha
EAT i3 IMT 25,0-29.9 xr/m? Ha 23%, 7% 1 20% (%%=3,16; p=0,063) BinnosiaHo.
Cepen mamientiB 13 AT 2-3 cryneHiB BaromMo (Ha 92%) mpeBaitoBaiv Takli 13
HaJMIPHOIO MacoIO Tijla Ta OXKHUPiHHA Hax ocodamu 3 IMT <24.9 kr/m? (y?=56,25;
p<0,001). HeoOximHO 3ayBakuTu, o moMmixk XxBopux 13 AT 2-3 cT. BigHOCHA
KinbpKicTh Takmx i3 oxwupinpsaM (IMT >30 kr/m?) Gyma 6Ginbmoro Ha 24%, Hix
TNALi€HTIB i3 HOpMAJILHUM Ta 30iIbIeHnM okazHukoM IMT <24,9 1 25,0-29,9 kr/m?
BinnosigHo (%>=4,0; p=0,045). Biporizaux BimmiHHOCTel y posnoximi IMT (3a
KOXKHOIO TpajiaIli€io) 3 ypaxyBanHsaMm piBHs AT He BCTaHOBWIIH.

60,00

50,00
39,00%
40,00

34%
32% 31 31%

30,00
19%

NANSIINSININANY
DIRRRTRCLRLLRY

22% 22
4%

20,00
10,00
0,00%
0,00 (g

N Bucokuii AT AT 1 ctynens AT 2-3 crynens

5
¥

S
N

BIMT <24,9 xr/m2 OIMT 25,0-29,9 xr/m2
OIMT 30,0-34.9 xr/m2 K IMT >35 xr/mM2

Puc. 4.1. YacroTta (%) 3min IMT 3anexHo BiJ piBHS apTepiaJbHOTO THCKY
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Bignocna wacroTa oci6 13 cynytHiM LIJ] 2 cepen XBopux 3 ypaxyBaHHSIM PiBHS
AT CTaTUCTUYHO 3HAYMMO HE BIIPI3HSIACH, K 1 KITBKICTh KYpIIIB Ta MAIIEHTIB 31

30inbpmennM nokaszHukoM OT (puc. 4.2).

100,00 93
89 87%
80,00
P;;,<0,05
101 g
60,00  >6:00%
40,00
23,00%
19,00%
20,00 E
0,00
N Bucokmii AT AT 1 crynens AT 2-3 crynenst

EIJ2 OKypinas B36inbm. O0Boxy Tamii

Puc. 4.2. Yacrora (%) [I/12 Tuny, KypiiiB, 0ci0 31 301UIbIIEHUM 00BOJIOM TaJIii

3aJIE’KHO BIJ] PIBHS apTEPIalIbHOTO TUCKY

YacToTa OKpeMoi KIIHIYHOI CHUMITOMATHUKH, CKapr Ta pU3UKU (PaTalIbHHUX
CepleBO-CYANHHNX YycKiIaaHeHb 3a mkanoro SCORE 3 ypaxyBaHHSM piBHIB
BiTaminy D HaBeneno B Tabmui 4.4. Jlemo yacrime 3a 3HUxKeHOro Vit D kpoBi
XBOPI CKapKUIMCh Ha Kapaianrii na 14,23% (x%=2,17; p>0,05), Bim4yTTs HOpyLIEHb
put™My, uu Taki pikcysanu Ha EKT, — Ha 20,86% (%?=3,86; p=0,049), ronosnuii 6i1b
—Ha 27,89% (¢?=7,34; p=0,007), mopywmenns cHy — Ha 29,77% (¢>=7,97; p=0,005),
3arajabHy cnabKicTh, YM MigBMINEHY BTOMIIOBaHicTh — Ha 20,59% (%°=3,88;
p=0,049). Yactora oci0 13 (aTaibHUM PU3HKOM CEPIEBO-CYJIUHHUX YCKJIATHCHb
SCORE >5,0 yo 3a 3HmwxkeHoro Bwmicty Vit D noMmiHyBajza Haja TakuMHU 13

HOpMaJILHUM piBHeM Bitaminy D — na 20,94% (3%=3,98; p=0,046).
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Tabnuysa 4.4 — KiiHiyHa CUMIITOMATHKA, aHali3 CKapr Ta PU3UKH (daTaTbHUX

CeplLEeBO-CYAMHHUX YckiIaaHeHb 3a mkainoro SCORE 3 ypaxyBaHHSM piBHIB

BiTaminy D
Ckapru, KJIiHIYHA O3HaKa N Vit D, n=34 Vit D, n=66
Kapmianrii 7 (20,59) 23 (34,85)
Aputmii,
Kapmianeni, n (%) MOPYIICHHS 11 (32,35) 35 (53,03)
MIPOBIAHOCTI
3anumika 2 (5,88) 6 (9,09)
I"os10BHUI O1J1b 7 (20,59) 32 (48,48)
LlepeOpoBacKyJsipHi, lym y Byxax 6 (17,65) 11 (16,67)
n (%) 3amaMopoYCHHS 10 (29,41) 20 (30,30)
[Topymenns cay 11 (32,35) 41 (62,12)
3arayibHa cJ1a0KiCTh, BTOMJIFOBaHICTh, N (%0) 10 (29,41) 33 (50,0)
[Mepudepiiini HaOpsiku, N (%) 6 (17,65) 9 (13,64)
Ckapru 3 00Ky IIUTYHKOBO-KHIIIKOBOTO

TpakTy acoriiosani 3 I'X, n(%) 10(29.41) 14(2121)

In. . 1
H.: mapectesii, nopymr. sopy, Oouti B HOTaXx, 13 (38.23) 21 (31.82)

XHMTKA X0/1a, KyJIbIaBicTh, N
<5,0 yo 20 (58,82) 25 (37,88)
SCORE, n (%

n (%) 5.0 yo 14 (41,18) 41 (62,12)

3MiHU OKpEeMHUX KJITHIYHO-Ta00paTOPHUX MOKA3HUKIB 3 YpaXyBaHHSM PiBHIB
BitamiHy D (Vit D) y kpoBi HaBeneHo B Tabnuii 4.5. [{ikaBuM, Ha Hally OyMKY,
BUsBUBCA (akT, mo y xBopux Ha EAI 31 3HmkeHoro koHueHTpamieto Vit D (<30
ur/mi) pisedb CAT 1 IAT nepeBuliyBajid Taki y Maii€HTiB HOPMaTbHUM BMICTOM
naHoro BiTamiHy B kpoBi (30-100 ur/mn) Ha 9,12% (p=0,014) 1 5,17% (p=0,047)
BiznoBiHO. He Menm BaxkiuBuM € te, 1o IMT y 3m0poBuX Ta XBOPUX HE3AIEIKHO
Bil cTaTi 3 HU3bKUM piBHeM BiTaMiHy D mnepesumiyBaB mnokazuuk IMT 3a
HOpMasibHOTO piBHA Vit D B KpoBi: y 340pOBUX 4O0JOBIKIB 1 kiHOK — Ha 20,0%
(p=0,048) 1 24,88% (p=0,047), y xBopux — Ha 28,11% (p=0,004) 1 21,13%
(p=0,042), BiamoBigHo. HeoOximHo 3ayBaxkutH, mo IMT mix 4ojoBikamu Ta
KIHKaMH 3a KOXHOIO IPYIIOI0 OKpeMo He BiJpi3HsBcs (p>0,05). Ananoriydi 3MiHu

BusiBmim 3a OT 1 OC, ne 3a 3umxkeHoro Vit D mokasHuku Oynu OiibImi, HIXK 3a
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HOPMAaJIbHOTO B 000X rpynax crnocrepexenus: 3a OT — na 10,53% (p=0,049) 1
11,92% (p=0,007), 3a OC — na 10,37% (p=0,015) 1 8,69% (p=0,028) BinmosiaHO.
Oxpim Toro y xBopux IMT y xkinok Ta OT nepeBulyBaid Taki y rpyIi 3J0pOBUX,
aJie BIporiTHO TUTbKH 32 HU3bKoro BMicTy VVit D — Ha 22,99% (p=0,002) 1 11,80%
(p<=0,001), BimmoBigHO.

['moko3a cupoBatku Oyiia BUIOK Yy XBOPUX 31 3HMKEHUM piBHeM Vit D
(Tabm. 4.5), HIXK y 3I0pPOBUX Ta aHAJOTIYHUX XBOPUX 13 HOPpMAJIbHUM BMicTOM Vit D
—Ha 42,03% 143,13% (pw,p1<0,001), six 1 TT' — Ha 59,37% (p1=0,023).

OpHi€ro 3 TaHOK MATOreHETHUYHOI JIe3/aanTailii 3MiH MeTa00I1i3My, Ha HaITy
IYMKY, € T€, 10 3a HU3bKOro BMICTy Vit D, He3zanexHo Bix rpynu (KOHTpOJIb /
HaMH 30UIBIIICHHST  KOHIIEHTpaIlli

JTOCITI]T) BCTaHOBJICHO

KOMIIEHCATOPHE
ionizoanoro Ca?* ta IITI B kposi: 3a Ca?" — Ha 3,54% (p1=0,047) y koHTpOIi i Ha
1,74% (p1=0,056) y xBopux, 3a IITT — Ha 25,74% (p1=0,052) i 31,85% (p1=0,048),

BiAMOBiAHO (Tab. 4.5).

Taobauysa 4.5 — KniniuHo-nabopaTopHi OKA3HUKY 3 ypaxyBaHHSIM 3MiH BiTaminy D

y KpoBi, M£+m
1 Kontpons XBopi Ha EAT’

ORASHHIH N Vit D Vit D N Vit D Vit D

155,50+1,77
+
CAT,mmprer | 11604245 | 1168+1,11 | 2220310000 6 001
p<0,001

p1=0,014

94,65+1,03

1004 | T

JAT, MM pr.cr | 76,0142,45 | 76,30+1,37 90’_00 oo | Pe<0,00L
P p1=0,047

29,40+1,53 31,90+1,28

q | 24,5012 TS 0490+ S

504128 | © "0 ag 90£0.97 |~ " ou

2 +

IMT, xr/m 26104144 | 26504206 | 210078
K| 20902149 | T Co0sp | P0.002

P P p1=0,042
103,30+1,58

2,40+2 2,30+2,72 ’ ’

OO0Bix Taii, cM 83,60+5,38 0 ’_(()) 04133 ? ’28 0 5’27 p«=0,001
P P p1=0,007
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107,50+2,36 112,50+1,35
i 40+2,62 ’ ’ 1 +2 ’ ’
OOBix crerod, cM | 97,40+2.,6 p1=0,015 03,50+2,99 p1=0,028
+
[ 11r0K03a, MMOJIB/JI 5,0+0,34 5,21+0,14 | 5,17+0,09 7,40£0,39
Px,p1<0,001
3XC, MMoOIIB/1 5,64+0,53 5,58+0,19 5,38+0,79 5,77£0,14
+
TT, MMOJIB/1 1,68+0,41 1,78+0,18 | 1,28+0,24 2,04+0,13
p1=0,023
XC JIIBUI, mmons/m | 1,58+0,30 1,34+0,07 1,37+0,14 1,244+0,03
XC JIITHIL, mmomns/a | 3,80+0,48 4,10+0,19 3,90+0,53 4,30+0,13
IonizoBanuii Ca?* 1,17+0,01 1,17+0,01
1,13+0,02 ’ ’ 1,15+0,02 ’ ’
KPOBi, MMOJIB/IT ,13+0,0 p1=0,047 ,15+0,0 p1=0,056
[TapatropmoH Kpogi, 59,10+3,84 62,10+4,25
47.0+6.,01 47.10+5,42
IIT/MJT 7,0+6,0 p1=0,052 7,10+5, p1=0,048

[Tpumitku: 1. CAT, JAT — cucroniunumii, giactoyyHui aprepianbHuil Tuck; IMT —
iHaekc macu tita; 3XC — 3aranpHuil xonectepon; TI — tpuammiriineponn; XC
JIIBIL, XC JITHII — xonecTepuH JiNONPOTEiHIB BUCOKOT, HU3bKOI IIIIBHOCTI.

2. Pk — BIpPOriHICTh BIJIMIHHOCTEW TIOKa3HHMKIB 31 3J0pOBUMH, 3a
BIJINOBIIHAM piBHEM BiTamiHy D oxpemo; pi - BIpPOTAHICTH BiAMIHHOCTEH
MOKA3HUKIB Y MIATPYTi 13 HOPMAJILHUM PIBHEM BiTaMiHy D KOXHOT rpymnu OKpeMo.

Biporigaux BiAMIHHOCTEW B pO3MOAUT MOJIMOP(PHUX BapiaHTIB T'eHa
AGTR1 (rs5186) ta rena VDR (rs2228570) y xBopux Ha EAI" 3 ypaxyBaHHSIM piBHS

BiTaminy D He BcTaHoBuM (puc. 4.3, 4.4).

CC-renorunm  — 7o
0,

0%

ovitD @NVitD

AC-reHOTHII 36,00%

33,00%

AA-reHOTHII 61,00%

---------------------------------------------- 67,00%

0,00 20,00 40,00 60,00 80,00

Puc. 4.3. Posnoain renotumis (%) rera AGTR1 (rs5186) y xBopux Ha eCCHIIHHY
apTeplajgbHy TIIEePTEH31I0 3 ypaxyBaHHsAM piBHA BiTaminy D
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BigHocHa KUIBKICTh MAIlIEHTIB 13 HOPMAJIbHOIO Ta HAJIMIPHOI Macolo Tijia
nepeBaxana cepes oci0 31 30epexkxeHoro koHIeHTpamiero Vit D Ha 43% (p=0,049)
(puc. 4.5). HartomicTs, cepen XBOpUX 31 3HWKCHUM piBHeM Vit D qoMiHyBaiu Taki
i3 osxupinnam (IMT >30,0 kr/m?) va 43% (p<0,05).

Binnocna wactora LIJ12, xypuiB, oci6 31 30unbmenum OT y xBopux Ha EAT

He 3ayiekalia Bij piBHsA BiTaMiny D (puc. 4.6).

GG-reHorun — 29% olvitD ®NVitD

50,00%

---------------------------------------------- 66,00%

AG-reHorun

AA-TeHOTHIT 21,00%
17,00%

0,00 20,00 40,00 60,00 80,00

Puc. 4.4. Posnonin (%) rerotumis reda VDR (rs2228570) y XxBopux Ha eCCHIIHHY

apTeplajgbHy TIEPTEH31I0 3 ypaxyBaHHAM piBHS BiTaMiny D

60,00
o BENVItD 0O]|Vi
50,00 50,00% LVitD
40,00
P<0,05 32 29

30,00

20,00 17%

10,00

0

0,00

IMT<24,9 xr/m2 IMT 25-29,9 IMT 30-34,9 IMT >35 kr/m2
Kr/m2 Kr/m2

Puc. 4.5. Posmoxin (%) imgexcy macu tina (IMT) y xBopux Ha eceHINHHY

apTepiajbHy TIIEePTEH3110 3 ypaxyBaHHSAM piBHS BiTaminy D
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92%

30iibm. O0BOaY TaJIl

Puc. 4.6. Yactora (%) I1/12, xypiiB, oci® 31 30i1bIIeHMM OOBOAOM Tajii cepen

XBOPUX Ha €CEHIIINHY apTepiaibHy TIIEPTEeH3110 3aJIeKHO BiJl piBHA BiTaminy D

VY xBopux Ha EAI" HociiB C-anesnst rena AGTR1 (A1166C) BusiBuIM BUIIHIA
CAT i JIAT, nix y Bi1acHukiB AA-renotuiy Ha 5,95% i1 4,75% (P<0,05) (tabu. 4.6).

3a pemrTor MOKa3HUKIB y MAILEHTIB BIPOTIIHUX BIJIMIHHOCTEH MIX TN€HOTHIaMHU

rena AGTR1 (rs5186) ne Bcranowiu. [Ipu npomy y xBopux CAT, JJAT, IMT y

*1HOK, OT ta cniBBigHomeHHs OT/OC nepeBuliryBaiu Takl y 0ci0 rpynu KOHTPOJIIO

3a BianmoBigHUM reHotunoM Ha 10,75-38,09% (P<0,05).

Taobauys 4.6 — Oxkpemi aHTPOIIOMETPUYHI Ta T€MOJIMHAMIYHI MOKA3HUKH 3aJICKHO

Bi7 mosiMopduux BapianTiB rena AGTR1 (A1166C), M+m

I'emotunu rera AGTR1
I'emorunu rena AGTR1
IToxa3zuuku ) Yy XBOpHUX
y IPyII KOHTPOJIIO AL AC+CC-
AA- 117,11+1,14 150.8342.12 159,80+2,77
CAT, mm pr.CT ’ i P<0,001
AC+CC- 115,72+2,02 P<0,001 Paa<0.05
AA- 77,10+1,14 92.60+1.07 97,0+1,85
JAT, MM pT.CT ’ ' P<0,001
AC+CC- 74,30+2,97 P<0,001 Paa<0.05
q AR 2T196LA9 |50 004144 | 33,0942.27
IMT, AC+CC- 29,85+3,36 ’ ’ ’ ’
KI/M> X AA- 25,08+1,24 31,79+0,99 32,50+1,28
AC+CC- 26,0+3,42 P<0,001 P<0,05
OT, cm AA- 92,37+2,46




102,30£1.97 | 103,48+2.37
+CC- +
AC+CC- | 86092258 | "/~ p0.008
AA- 0.87£0,02 | 0,92£0.02 | 0,93£0,02
OT/OC,yo I cree- | 0.8240.05 P<0,05 P<0,05

[IpumiTka. P — BiporigHicTh BiAMIHHOCTEW IMOKA3HMKIB 13 TPYIOK KOHTPOJIIO 3a
BIJIMOBITHUM I€HOTHUIIOM; Paa— BIpOTIHICTD BIAMIHHOCTEHM MOKA3HUKIB 13 HOCISIMU
AA-reHOoTUITy y BIJTIOBIIHIN TPyIIL.

Biporigaux BimmiaHoctei 3a CAT, AT, IMT, OT/OC y rpymi XBopux 3
ypaxyBaHHsAM moJiMopdHuX BapianTiB reHa VDR (rs2228570) ne BcTaHOBWIH
(Tabm. 4.7). Maiixe Bci 3a3Ha4€HI BUIIE MOKa3HUKU JIOCTOBIPHO MIEPEBUIILYBAIN TaK1
y TPy KOHTPOIO. Y marfienTiB Ta 310poBux HOCIiB GG-renotuny OT BusiBUBCA
OUIBIIMM, HIXK Yy BJIACHHKIB A-anens y xBopux Ha 6,04% (Paa=0,039) 1 6,58%
(Pac=0,014), y 3n0poBux — Ha 13,79% (Paa=0,025) BiamosigHo. [Tokazauk OT/OC
y 310poBux 13 GG-TeHOTHNOM TMepeBUIyBaB Takuil y HocCiiB AG-TeHOTHIy Ha
10,84% (Pac=0,007), y xBopux — Ha 3,33% (Pac=0,052).

OnnodaxkTopHU qUCTIEpCIMHUI aHalli3 HE MIATBEpAUB acoiiaiio reHa VDR

(rs2228570) 31 HaBeJCHMMH AHTPOINIOMETPUYHUMH Ta T'eMOJAMHAMIYHUMHU
MOKa3HUKaAMHU.
Tabnuya 4.7 — Okpemi aHTPONOMETPUYHI Ta TEMOJWHAMIYHI TOKa3HUKU

00CTEXEHHX 3aJICXKHO Bij mosiMopdHux BapianTiB rena VDR (A/G), M+m

['enotunu rena VDR I'enotunu rena VDR y xBopux
Iloka3zHuku .
y TPYIIi KOHTPOJTIO AA AG GG
AA | 116,67+1,57
CAT, mm 157,0+4,36 | 152,60+2,32 | 150,20+2,81
T.CT AG | 115,041,33 P<0,001 P<0,001 P<0,001
P GG | 118,5742.14 ’ ’ ’
AA 76,67+1,0
JAT, mm AG | 74294150 95,35+£2,15 | 93,90+1,53 94,0+1,34
: ’ ‘ P<0,001 P<0,001 P<0,001
PRET - T'GG | 78.5722.14
AA | 27,20+2,69
35,40+2,71
IMT, | 4 | AG | 2820+1,37 | 30,02+2,21 | 29,40+1,43 P<0.05
KI/M? GG | 27,10£2,69 ’
K| AA | 28,38+0,63
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AG | 26,65£2,36 | 32,10+0,94 | 31,27+1,33 | 32,04+1,48
GG | 28,88+0,77 P=0,013 P=0,011 P=0,042
AA 87,0£1,75 105,90+2,45
OT. cu AG | 86,86+2.77 | 99,87£2,05 | 99,36+2,13 P=0,012
’ oG | 99.0£1,65 P<0,001 P<0,001 Paa=0,039
Paa=0,025 Pac=0,014
AA 0,87+0,03
AG | 083+0,02 | 0,91+0,02 | 0,90+0,02 | 0,93+0,01
OT/OC, yo oG | 0.920,01 P<0,05 P=0,008 | Pag=0,052
PAG=0,007

[IpumiTka. P — BiporigHicTh BiAMIHHOCTEH IMOKA3HMKIB 13 TPYIOK KOHTPOJIIO 3a
BIIMOBIAHUM TeHOTUTIOM; Paa , Pag — BIPOTIIHICTH BiIMIHHOCTEH IOKA3HUKIB 13
HOCIsIMU AA-TeHoTuny, yu AG-reHoTuny y BiMOBIIHIN TpyIi.

Oxpemi OioximiyHi mapameTrpu KpoBi 3amexHo Big SNP rema AGTR1
(A1166C) naBeneHo B tabumii 4.8. PiBenp rmoko3u, AJIT, ACT Ta 3arajipbHOro
O1Tipy0iHy He 3anexanu Bix mojaiMmopduux BapianTiB reHa AGTR1 (rs5186). Onnaxk,
KOHIIEHTpaIlisl KpeaTuHiHy KpoBi xBopux Ha EAI BiporiiHo Buia y HociiB C-anens,
HIX y oci0 13 A4-reHotunoM Ha 11,30% (Paa=0,032). A y 310poBuX, HaBOaku
Hx4a — Ha 11,36% (Paa<0,05). Takox y rpymi 310poBux y HocliB C-ayienst piBeHb
AJIT nepeBulilyBaB Takuii y BIacHUKIB AA4-renoruny Ha 46,80% (Paa<0,05).
Taoauya 4.8 — Oxkpemi Oi10XIMIYHI MAapaMeTpu OOCTEKEHUX 3 YypaxyBaHHSIM

noiiMopduux BapianTiB rena AGTR1 (A1166C), M+m

I'enotnnu rena AGTR1
I'enotunu rena AGTR1
[TokazHuku | KOHTDOIEO Yy XBOpHUX
Y TPYHLKOHIP AA- AC+CC-
I'mroko3a, AA- 5,09+0,14 7,50+0,54 6,68+0,37
MMOJIB/JT AC+CC- 5,23+0,29 P<0,001 P=0,004
AA- 0,47+0,06
AJIT, MM + 4+
, MM/roa/n AC+CC- 0,69+0,12 0,55+0,05 0,54+0,05
Paa<0,05
AA- 0,30+0,06
ACT, MM ’ ’ +0,04 +0.04
CT, MM/roa/n AC+CC- 0422011 0,36+0,0 0,38+0,0
TipyOi - AA- 12,96+0,97 +
B1n1p3161H 3ara , , 16,70+1,60 12.9842.87
JBHUN, MKM/IT AC+CC- 14,90+1,18 P<0,05
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Kpeatunin

KPOB1, MKMOJIB/T

AA- 75,16+£3,56
66,62+1,25

A + _ s s
CHece Paa<0,05

69,63+£2,11
P<0,05

77,50£2,77
P<0,05
Paa=0,032

[Tpumitka. P — BipOTiAHICTH BIAMIHHOCTEH MOKA3HUKIB 13 TPYIIOI KOHTPOJIIIO
3a BIAMOBIIHUM TE€HOTUIIOM; Paa — BIPOTIAHICTH BIAMIHHOCTEH IOKa3HHKIB 13
HOCISIMH A A-TE€HOTHUITY y BIATOBITHIN TpyIIi

Biporigaux ogHOCHpsIMOBaHMX 3MIH O10XIMIYHHMX MapaMeTpiB y XBOPHUX Ha
EAT 3 ypaxyBauusam noiimopdizmy rena VDR (rs2228570) ne crioctepiranu (Tadu.
4.9). AJIT BUSIBUBCS HIDKYUM y XBOpHX 13 AG-TeHOTUIIOM, HIXK Y TakuX i3 AA- 1 GG-
redotuniamu Ha 31,25% (Paa=0,049) 1 34,33% (Pcc=0,026). ¥V rpyni 31m0poBHX
BUSIBUIM, III0 Y TOMO3UTOTHUX HOCIiB MiHOpHOTO A-anens piBHI ACT, 3arajqbHOro
OuLTipyOiHYy Ta KpeaTHHIHY KpOB1 € BHIII, HIX y oci0 13 G-anmenem y romo-, uu
rerepo3urotHomy ctani: st ACT — Ha 68% (Paa=0,008), mus 3arambHOrO
o1mipy6iny — Ha 23,33% (Paa=0,012), nns kpeatuniny — Ha 44,27% (Pac<0,001) 1
72,44% (Pcc=0,003), BiAmoBiIHO.

OpnnodakTopHuil aucnepciiHuil aHami3 miaATBepAUB acoiiaiito rena VDR
(rs2228570) 13 BUIIMM piBHEM KpeaTHHIHY KpoBi y oci0 13 AA-reHoTumnom, aie

TUTBKH y Tpymi 3popoBux (F=17,23; p<0,001).

Tabnuya 4.9 — Oxpemi O10XIMIUHI MapaMeTpu OOCTEKEHHX 3 ypaxyBaHHSIM

noniMopduux BapianTiB rena VDR (A/G), M+m

['enotunu rena VDR I'enorunu rena VDR y xBopux
[Toka3Huku .
y TPYIIi KOHTPOJTIO AA AG GG
r AR 0,20+0,15 8,37+0,85 | 7,12+0,55 7,224+0,48
JIOK03a
* | AG 5,02+0,13 ’ ' ’ ’ ’ ’
/ ‘ 4 P=0,005 P<0,001 P=0,024
MMOTEET GG | 5,1420,20 ’
AA 42+ +
AJIT, 0,42:0,05 0,64+0,07 | 0,44+0,10 0.67+0,08
wM/ro/n |2 | OOSO0T | p g 05 | paz0,049 | D000
Y TGG | 0,3920,08 | AT Ppc=0,026
AA 0,42+0,05
+
ACL. 1 AG | 040=0.11 | 414006 | 032:0,10 | Coero
MM/ron/n GG 0,25+0,04 P=0,024
Paa=0,008
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Binipy6in | AA | 14.800.13
+
sarampumii, | AC | 14,76£2,02 171i2() §é04 14,53£0,96 | 13,0+2.40
WM | ag | 12:0£0.66 ,
PAA:0,0].Z
AA | 102,0+1.33
K - 70,70+5,43
p;acT:iH U8 oo | 76275448 76,605,520 | | 3T
P ’/ 59,15+5,23 P<0,001 T P<0,05
MKMOJIb/JI GG PAA:0,003
PAG=0,047

[IpumiTka. P — BiporigHicTh BiAMIHHOCTEH IMOKA3HMKIB 13 TPYIOK KOHTPOJIIO 3a
BIJIMOBITHUM TeHOTHUIIOM; Paa , Pac — BipoOTigHICTE BIIMIHHOCTEH IMOKa3HUKIB 13
HocisiMu AA-TenoTuity, uu AG-reHOTUIly y BiAMOBIIHIN TPYTIi.

Jlucrminigemis He MaJia 3aJIeKHOCTI Bi moiMopdHux BapianTiB rena AGTR1
(A1166C) y xBopux Ha EAI' 1 xapakTepusyBaiach TillepXOJIECTEPOJIEMIEI0 3a
paxynok XC JIITHILI, rimepTpurmiineponemMieio Ha TJi HOPMAJIBLHOTO CEPEIHbOTO
piBag XC JIIIBIL, mo, ogHave, He cTpuMalo eieBalli 1HIeKCy areporeHHocT (1A)
(tabm. 4.10). Ilpu npomy, y rpyti 370poBux 13 mytamiiaum C-anenem XC JITIBI]
OoyB Bumum, a XC JIITHI] naBmaku HUWKYUM, HIK y HOCIIB AA-TEHOTUTy — Ha
21,97% (Paa=0,042) i 13,67% (Paa=0,05). OTpumaHi aaHi 3aCBiAUYIOTh, IO SKIIO
32 OKPEeMHUMH IMOKAa3HUKAMH T€MOJIMHAMIKKM Ta MeTabomisMy y xBopux Ha EAT
myraniiianii  C-aenb teHa AGTR1 (rs5186) € wmapkepoM IOIIKOKEHHS,
TucPyHKIII Ta AUCPETYNslii HU3KK TMOKA3HUKIB cUcTeMU akTuBHOCTI PAAC,
MeTaboI0My 1 MPOTEOMY, TO Y 3I0POBUX HaBIAKW — NPOTEKTUBHUM YMHHHUKOM. Lle
BKa3zye Ha Te, L0 B YMOBax MaToOJOrli 3aXMCHI (HAKTOPU MOXKYTh CTaBaTH
YMHHUKAMH TIOIIKO/KEHHS Yepe3 CKIIAJIHY CUCTEeMY Jie3aJanTalliiHuX MeXaHi3MiB
BaJIHUX KUJI MaTOreHe3y, 110 MOCHIIIOEThCS €MITeHOMHUMH CTPYKTYpaMu 1 3MiHAMHU

eKCIpecii 3aJTy4eHNX T'eHiB.
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Taonuys 4.10 — Iloka3HWKU JIMIAHOTO OOMIHY 3 ypaXyBaHHSM MOJIMOP(HHUX

BapianTiB rena AGTR1 (A1166C), M+m

I'erorurm rera AGTR1
I'erorunu resa AGTR1
[Toka3Huku | COHTDOIIO Y XBOPHUX
TpVII
Y TPy ROHTP AA- AC+CC-
AA- 5.65+0.15
X / ’ ’ 5.57+0.25 6.0+0.41
SXC MMM e s | saek032 | 0 o
AA- 1.69+0.23
TT ’ ’ 1,96+0.34 2.0+0,2
, MMOJIB/JI AC+CC- 1.9240.18 ,96+0,3 ,0£0,26
AA- 1.32+
XC JIIBII, ,3220,06 1,25+0,08
MMOJIB/ I AC+CC 1,61£0,11 1,26+0,07 P<0,05
PAA:0,042 ’
AA- 4.17+0.15
XC JITHIL, 3’6gi0,22 4.12+0.21 4,5120,30
MMOJIb/JT AC+CC- ’ ’ ’ ’ P<0,05
PAA:0,0S
AA- 3,49+0,32 3,92+0,27
+
1A, yo AC+CC- | 271044 | 803 P<0,05

[Tpumitku: 1. P — BIpOriAHICTH BIAMIHHOCTEH MOKA3HUKIB 13 TPYIOI0 KOHTPOJIIO 32
BIJIMOBITHUM T'€HOTHUIIOM; Paa — BIpOT1AHICTD BIAMIHHOCTEH IMMOKA3HMKIB 13 HOCISIMU
AA-reHOTHITY y BIATIOBIAHIN TpyTIi.

2. 3XC — 3aranpHuii xonectepon; TT — tpuarmmnrmineponu; XC JITIBI
— XOJecTepuH jdinonpoTeiniB Bucokoi mubHOcTi; XC JIIMHIL — xonectepun
JIMOMPOTETHIB HU3bKOT MIUTBHOCTI; [A — 1HIEKC aTepOreHHOCTI.

[Toxa3HuKHM JNiMiAHOTO OOMIHY 3 ypaxyBaHHSAM MOJIIMOPGHUX BaplaHTIB TeHA
VDR (A/G) naBeneno B Ta0muiii 4.11. YV Hocii AA-reHotuny piBerb 3XC 3a paxyHOK
XC JHIHIL Ta po3paxoBanuit [A mOrpaHMYHO TEPEBUILYBAIA AHAJIOT1YHI
noka3Huku y oci6 13 GG-renotunom Ha 9,29% (Paa=0,05), 11,11% (Paa=0,052) 1
12,80% (Paa=0,049) BianosigHoO.

OpnHodakTopHMI TUCTIEPCIMHMIN aHaTI3 HE MiATBepAuB acoiriamito reda VDR
(rs2228570) 3 OCHOBHMMH TOKa3HHKaMH OOMIHY XOJECTEPHUHY, OJHAK MEKOBE

3HAYCHHS BCTaHOBWIM 3a 3pocTanHsM [A (F=3,80; p=0,05).
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Taonuys 4.11 — Iloka3HWKU JIMIAHOTO OOMIHY 3 ypaXyBaHHSM MOJIMOP(GHHUX

BapianTiB rena VDR (A/G), M+m

['enotunu rena VDR I'enotunu rena VDR y xBopux
[ToxazHukM .
y TPYyIIi KOHTPOJIIO AA AG GG
AA 5,60+0,19
3XC, ’ 4 5,38+0,18
MO/ AG 5,52+0,31 5,88+0,24 5,67+0,21 P =005
GG | 5,54%0,11 AT
AA 1,88+0,1
TT, ,8820,18 2,01+0,19
AG 1,52+0,24 2,04+0,20 1,82+0,15
MMOJIB/JI P<0,05
GG 1,75+0,23
XC AA 1,47+0,05
AG 1,45+0,10 1,29+0,06 1,24+0,09
+
13411\1;[31]5; GG 1,29+0,09 P<0,01 P<0,05 1,29+0,20
PAA=O,O49
XC AA 4,04+0,16
3,96+0,18
JIIMHIL, | AG 3,93+0,19 4,40+0,21 4,17+0,23
PAA=0,052
MMOJIB/TT | GG 3,88+0,09
AA 2,97+0,21 +
i ’ 3,70+0,19 3,73+0,22 3,28+0,18
IA, yo AG 3,01+0,24 P<0.05 P<0.05 Paa=0,049
GG 3,79+0,56 ’ ’ Pac=0,044

[Tpumitku: 1. P — BipOTriAHICTH BIAMIHHOCTEH MOKA3HUKIB 13 TPYIOI0 KOHTPOJIO 32
BIIMOBIAHUM TEeHOTUIIOM; Paa, Pag — BIPOTiHICTE BiAMIHHOCTEH TOKAa3HUKIB 13
HocisiMU A A-TeHoTuity, Yd AG-reHOTHIY y BIMOBIIHIN Tpyi.

2. HaBeneni B Tabnuiii abpeBiaTypu aHajnoriuHi Tadnuii 4.8.

3MIH TOPMOHAJIbHO-MECEH/KEPHUX TMMOKA3HUKIB PETYJslii MIHEPAIbHOTO

oominy Ca®* 3 ypaxyBammsMm anensHoro crany rema AGTR1 (A1166C) me

BcTaHOBUIM (Tabu. 4.12). Ilpu upomy piBeHb Vit D y xBopux OyB HUKYHUM, HIXK Y

310poBUX He3anexHo Bia reHoturnis reHa AGTR1 na 9,61% 1 13,45% (P<0,05). A

BMmicT [ITI" HaBmaku — KOMIEHCATOPHO BUINMM, aj€ TIIbKKA y HOCIIB C-ajens — Ha

26,30% (P<0,05) 1 16,04% (paa=0,052), BiAMOBIAHO, 10 3yMOBHJIO CaM€ y JIaHUX

TNAaIi€HTIB 3p0ocTaHHs i0Hi30BaHOro Ca?" kpoBi, Xoua i HEBIPOTiHO.



140

Taobauys 4.12 — I'opMoHATBLHO-MECEH/KEPHI TTOKa3HUKHU PETyJISLii MiHEpaIbHOIO

0OMiHy 3aJiexHO BiJl ayieiapHoro ctany rera AGTR1 (A1166C)

I'enotunu resa AGTR1
I'enoturnu resa AGTR1
IToxa3zuuku | COHTOOMIO Y XBOpHX
rpyn
Y TPYHL KOHIP AA- AC+CC-
lonizoBanwmii AA- 1,16+0,03
2+ i 17+ 18+0,02
Ca“" xposi, AC+CC- 1.16+0,04 0,17+0,03 0,18+0,0
MMOJIB/JT
PiBens Vit D AA- 23,72+0,96 21,44+1,16 22,66+1,02
KpOBi, HI/MJI AC+CC- 26,18+1,64 P<0,05 P<0,05
TMaparropmos AA- 58,47+3,57 s6 361 651,)8<4t)igé25
KPOBi, IIr/mi AC+CC- 52,1343,09 ’ ’ A
Paa=0,052

[IpumiTka. P — BiporigHICTh BiAMIHHOCTEW MOKA3HMKIB 13 TPYIOI KOHTPOJIIO 3a
BIJIMOBITHUM F€HOTHUIIOM; Paa — BIpOTIAHICTH BIAMIHHOCTEH MOKA3HUKIB 13 HOCISIMU
AA-reHoTuny y BIATOBIAHIN rpyIi.

JIOCTOBIpHMX 3MiH KOHLEHTpawlii y KpoBi iomizoBanoro Ca?* rta IITI 3
ypaxyBaHHsAM nonimMopdHux BapianTiB reHa VDR (rs2228570) y xBopux Ha EAI He
BcTanoBuiM (Tabi. 4.13). Onnak, piens Vit D y HociiB GG-reHoTHy O0yB HUXKYE,
aHK y BJIAcHMKIB A-aneins, ocoONMBO y Ipyll KOHTPOIIO: y XBopux Ha 12,51%
(Pac=0,048), y 3mopoBux — Ha 18,33% (Paa=0,045) 1 19,43% (Pac=0,04)
BiamoBigHO. Ha mboMy Timi cmocrepiranu komreHcaTopHe 30inbiieHHs I1TT, ame
BIPOTIIHO TUIbKM Yy Trpymi  KoHTpomto — Ha 13,65% (Paa=0,049) 1 19,57%
(Pac=0,038).

OpnHodakropHHil IUCTIEpCIHHUN aHaNI3 MiATBEpAUB acoiiarito rea VDR
(rs2228570) y rpymi KOHTpPOJTIO 31 3HWKEHHM piBHS Vit D y KpoBi Ta, morpanuyHo,
3i 3poctanusm [ITT (F=3,47; p=0,047 i F=3,25; p=0,051), ane Tiabku y HociiB GG-

TE€HOTHUITY.



141

Taobauysn 4.13 — I'opMOHATIBLHO-MECEH/KEPHI TTOKa3HUKHU PETyJISLii MiHEpaIbHOIO

0OMIiHY 3aJIeXHO BiJl asieapHoro crany reHa VDR (A/G)

['enoTunu rena I'enotunu rena VDR y xBopux
[Toka3Huku VDR

. AA AG GG
y TpyIl KOHTPOJIIO

IonizoBaunii | AA | 1,17+£0,04
Ca** xposi, | AG | 1,15+0,03 | 1,18+0,03 1,18+0,02 1,16+0,02
MMOJIB/JT GG | 1,15+0,02
AA | 2548+1,23
AG | 25,83+1,18

PiBens Vit D 20814204 21,21+1,13 | 22,54+1,20 19,63+1,34
1, HI/ ’ ’ P<0,05 P<0,05 PAc=0,049
KpPOB1, HI'/MII GG PAA:0,045 . 5 AG
PAG:0,04
AA | 55,75+3,21

AG | 52,99+2,87

T{af;rﬁ\f\f; 63.3613.74 | 63294638 | 57,12+4.96 | 62.46+4.99
POBL GG | Paa=0,049
PAG:0,038

[IpumiTka. P — BipOrigHICTh BiAMIHHOCTEW MOKA3HMKIB 13 TPYIOK KOHTPOJIIO 3a
BIIMOBIAHUM TE€HOTUINIOM; Paa, Pag — BIPOTIIHICTH BiAMIHHOCTEH MOKAa3HUKIB 13
HocisiMu AA-TenoTuiy, uu AG-reHOTUITy y BiMOBIIHIN TPYTIi.

BucnoBku. 1. Po3Butok 1 mepebir EAI' xapaktepusyeTbcs KIIHIYHO-
reMOJAMHAMIYHUMHU 3MIHaMM Ta METa0OJIYHUMM po3jaJaMu, SKI HEIIHIHHO
NOTIUOMIOIOTECS 3 TSHKKICTIO rineprensii: 3a EAIT 2-3 ¢t 3pocratots piBHI CAT 1
JAT nHa 16,25% 1 11,95% (p<0,001), mo acorritoe 31 3MEHIIICHHSIM KOHIIEHTpaIlii
XC JIIIBL] na 14,89% (p=0,048) Ta rimepriikemicro — Ha 45,69% (p<0,001);
30ubIyeThes IMT, BiporigHo Timbk# y kiHOK — Ha 23,11% (p<0,01), ax 1 OT Ta
OC, omnak 0e3 OJHOCHIPSMOBAaHOI 3aleKHOCTI Bim piBHA AT; 3pocTanHs
apTeplaJbHOTO THUCKY acoIlil0€ 31 3MEHIIEHHSIM BMICTYy BiTamiHy D kpoBi 1
3poctanHsM koHreHTpaiii [ITI, ognak BiporinHo TuTbku y XBopux Ha EAT 13 AT
2-3 ct. — Ha 13,92% (p=0,048) 1 13,26% (p=0,05) BiAMOBIAHO, TP LILOMY PiBEHb
Vit D kpoBi cTae HUKYUM, HIXK Yy KOHTpo:i Ha 16,39% (p=0,012). Pemita nokazHukis

ninigaoro npogimo, ByrJIEBOIHOrO oOMiHy Ta ioHizoBanoro Ca?" kposi, xoua i
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NEePEeBUILYBAIA MTAPAMETPU TPy KOHTPOJIIO, ajlie He IOBEJIM CBOET 3aJIEAKHOCTI Bl
piBus AT y mamienrtiB i3 EAT.

Kuinigyna cumnromatuka 3a EAID 13 Bunumu piBHsmu AT (2-3 cTyneHiB)
CYNIPOBOKYBaJach 301IBIICHHSIM BITHOCHOI YaCTOTH CKapr Ha €mi30au4Hi 00l B
cepi, un quckoMpopT y rpyaHi kiuitii Ha 36,50% (¢?=14,95; p<0,001), ronosHuii
6ims — Ha 38,97% (x?=15,04; p<0,001), nepudepiiini Habpsxku — Ha 18,26%
(x?=6,16; p=0,013), y koxHoro m'storo Oyna samumka (21,05%). Oxpim ToTO,
3pocTaja yacToTa pu3uKy datajbHUX ceprieBO-cyauHHUX yckiaanenr SCORE >5,0
yo cepen nauieHTis i3 AT 2-3 cr Ha 21,65% (3?=4,46; p=0,035).

2-3-i1 cryneni eneBanii AT acoIilolTh TakoX 13 OUIBIIOI BIIHOCHOIO
KinbkicTio xBopux Ha EAT i oskupinns (IMT >30 kr/m?) Ha 24% (1 >=4,0; p=0,045).
[Tpu nupomy BigHOCHA YacToTa oci0 13 cymyTHiM LIJ] 2, KypuiB, a TaK0X XBOpUX Ha
EAT" 13 36inpmenum nokazHukoMm OT 3 ypaxyBanusm piBHS AT cratucTuydHO
3HAYMMO HE BIJPi3HSIIACE.

2. T'imomitamino3 D y xBopux Ha EAI cynpoBOmKyeThcsi OUIBII
BUPAXEHUMHU  METaOOJIIYHO-TEMOJIMHAMIYHUMH ~ PO3JIaJlaMd  Ta  KIIIHIYHOIO
cuMnroMatukoro: BuluMu nokasHukamu CAT 1 JIAT na 9,12% (p=0,014) 1 5,17%
(p=0,047); O61npmuM IMT y dyonoBikiB 1 xiHOK — Ha 20-28,11% (p<0,05) Ta
nokazaukamu OT 1 OC — Ha 8,69-11,92% (p<0,05), a TakOK YacTIIIMMHU BUTIaIKAaMHU
oxupinag (IMT >30,0 kr/m?) — ma 43% (p<0,05); enesawiclo piBHS TIIOKO3U
cupoBartku Ha 43,13% (p<0,001) i rineprpurmineponemiero — Ha 59,37% (p=0,023).
Ha mpoMy Ti1i, SIK MpOsIB METa0OJIYHOI ajamnTallii, 3a Hu3bkoro Bmicty Vit D
BCTAHOBHMIIM JIENIO BUIIUI piBeHb 10Hi30BaHoro Ca®*, aje BIpOriHO TiNBKM y TPy
3poposux (p=0,047) i3 TeHAeHic0 10 HigBHILEeHAs Y XBopuXx (p=0,056), xoua Ca®*
npy IbOMY HE BHUXOJIMB 3a MEXi pedepeHTHHUX 3HAueHb. TaKOoXK BUSIBUIU
komriencaropue 3poctanns [ITI" B kposi xBopux Ha EAT 3a rinoBitamino3y D — Ha
31,85% (p=0,048). KniniyHO Taki MaIli€HTA YacTIII€ CKAPKWINCh HA BIMUYTTS
NOpYyIIEHb PUTMY, 4K Taki (ikcyBamu Ha EKI, — ma 20,86% (%%*=3,86; p=0,049),
rojoBHuil 0inb — Ha 27,89% (y?=7,34; p=0,007), nopymenns cay — Ha 29,77%
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(x?>=7,97; p=0,005), 3araneHy cnabKicTh, YM IIJABUINEHY BTOMJIIOBaHICTh — Ha
20,59% (%*=3,88; p=0,049). Okpim Toro, gacrora oci6 i3 ()aTaJbHUM PH3HKOM
cepueBo-cyauHHNX yckiaaaHeHb SCORE >5,0 yo 3a 3umxenoro Bmicty Vit D
JIOMiHyBaJla HaJ TAKAMHU i3 HOpManbHUM — Ha 20,94% (¢%=3,98; p=0,046).

Bignocna wacrora posmnonury mnodiMopdHux BapiaHTiB reHiB AGTR1
(rs5186) ta VDR (rs2228570) y namientiB i3 EAI" He 3anexana Bij piBHS BiTaMiHy
D. Tak camo, sik 1 BigHOCHA YacToTa 0oci0 13 cymyTHiM LI/ 2, KypuiB i Takux i3
30upIeHUM OT.

3. V xBopux Ha EAI HociiB C-anens rena AGTR1 (rs5186) rimeprensis
nepedirae TspK4ue, HiXK y HOC1iB AA-renotumny 3a Buiumu piBHsIMu CAT 1 JIAT na
5,0-5,95% (p<0,05), OinbplIO0 KOHIIEHTpali€lo KpeaTuHiHy KpoBi Ha 11,30%
(P=0,032) i morpanmyno BumuM piHeM [ITI" — Ha 16,04% (p=0,051).

4. IMomimopduuii caitt rena VDR (1rs2228570) He acolitoe 0JHOCIIPSIMOBAHO
13 mokazuukamu CAT, HAT, IMT, OT 1 OT/OC. Opnak, oaHodaxTOpHHUI
mucriepciiitanit anamiz ANOVA minTeepauB 3B'si30k reHa VDR (rs2228570) 3i
3poctanusM [A (F=3,80; p=0,05). ¥ romMo3uroTHux HOCIiB MIHOPHOTO A-ajeins
BCTAaHOBUJIM TOrpaHn4Ho Buill koHueHTpauii 3XC, areporennoro XC JITHI] Ta
IA, ik y GG-nHociiB — Ha 9,29%, 11,11% 1 12,80% (Paa<0,05) BiamoBigHO.

VY rpymni KOHTPOJIIO JUCTIEPCIMHUIN aHalli3 MiaTBepAuB acortiiaio rena VDR
(rs2228570) 3i 3umkenHsM piBHa Vit D ta 30inemennsam [ITIT xposi (F=3,47;
p=0,047 i F=3,25; p=0,051), ocobauBo y HOCIiB GG-reHOTHITY: 3a 3MEHIIICHHAM Vit
D —na 18,33% (Paa=0,045) 1 19,43% (Pac=0,04), 3a 3poctannsm IITI" — Ha 13,65%
(Paa=0,049) 1 19,57% (Pac=0,038), BimmoBigHo. Takok BCTAaHOBJICHO 3B'SI30K reHa
VDR (rs2228570) i3 migBuineHHsIM piBHS KpeatuHiny kposi (F=17,23; p<0,001),
0co0suBo y HocliB AA-reHotuny — Ha 44,27% (Pac<0,001) i 72,44% (Pcc=0,003),

BI/IIIOB1JTHO

4.2. Meraldo/iYHO-TOPMOHAJIbHI, KJIiHIYHI, TreMOJAMHAMIYHI Ta

reHeTHYHi YHHHUKHU PU3HKY TilepTOHIYHOI XBOPOOH, 3B'130K MOKA3HUKIB



144

3 METO0 BUBUCHHSI KJIIIHIYHUX, META0O0JIYHUX, TOPMOHATBHUX, 010XIMIYHUX
MOKA3HUKIB Ta AHTPONOMETPUYHUX 1 JeMOrpadiuHUX MapaMmeTpiB, K YMHHHKIB
pusuky EAI' 3 ypaxyBanHsM anenpHoro crany reHiB AGTR1 (rs5186) 1 VDR
(rs2228570) BUKOHAJIN €ITiIeMiOJIOTIYHUI aHaIi3 Ta OLIHWIIN 3B'I30K IMOKA3HUKIB 3
ypaxyBaHHAM 3MIiHHUX 3a JOHOMOror yZ-xputepis Ilipcona, omHO(aKTOPHOIO
nuctepciiiHoro anamizy (ANOVA), 1, y BUIAAKy HEHOPMAJIBHOTO PO3IOILTY
MacuBiB, — TecTy Kpackena-Yommica.

3MiHu JinigHoro npodiato, sSK uuMHHMKA pusuky EAIT 3 ypaxyBanHsIMm
anmensHoro crany TeHa AGTR1 (rs5186) wnHaBegeno B Tabmumi 4.14.
['inepxonecreponeMis (3XC >5,0 mmounb/n) miasuinye pusuk EAT He3zanexHO Bij
nomimMopHux BapianTiB reHa AGTR1 (rs5186), onHak BiporiHO TiIbKU y HOCIiB C-
anens —y 1,5 pasu (BII — 2,50; 95%/11 BILI: 1,0-6,26; p=0,048), nemo meHIe y
BIACHUKIB AA-reHotuny — y 1,44 pazy (BILH — 3,45; 95%J11 BIII: 0,94-12,62;
p=0,055). 3poctanus pusuky EAI" BusBunu 1 3a miasuienusam XC JITTHI] Ta [A,
aJle CTATUCTUYIHO 3HAYUMO TEK TUTbKH Y XBopux i3 C-anenem rera AGTR1 (rs5186)
—y 1,58 12,12 pazy (BII — 10,80; 95%/11 BIII: 1,18-98,36; p=0,019 ta BIII — 3,86;
95%/11 BIII: 1,15-12,99; p=0,026) BigmoBiaHO.

Tabnuya 4.14 — Jlucnimigemisi, SK YMHHUK PU3UKY ECEHIIIIHOI apTepiaibHOi

rinepTeHsii 3 ypaxyBaHHsIM ajenbHoro ctany reia AGTR1 (rs5186)

Mokassmxn | L% | BP | 95% I1 BP | BII | 95% I BII| p

THUIIA
T3XC AA 1,44 | 0,95-3,16 | 3,45 | 0,94-12,62 | 0,055
(>5,0 mmous/n) | AC,CC | 155 | 0,98-2,45 | 2,50 | 1,0-6,26 | 0,048
Tr AA 1,38 | 0,86-2,22 | 1,88 | 0,76-4,65 | >0,05

(>1,7 mmomns/n) | AC, CC | 1,58 0,91-2,76 2,81 | 0,87-9,10 | >0,05
TXC JIITHIL AA 0,98 0,83-1,16 0,84 | 0,22-3,27 | >0,05
(>3,0 mmonw/i) | AC, CC | 1,35 1,02-1,78 |10,80| 1,18-98,36 | 0,019
IXC JITIBII] AA 1,35 0,78-2,34 1,67 | 0,67-4,20 | >0,05
(<1,2 mmomnw/n) | AC, CC | 2,25 0,69-7,31 2,84 | 0,66-12,20 | >0,05
TIA A4 | 106 | 067-1,69 | 1,13 | 0,46-2,76 | >0,05
(>3,5 mmomnw/im) | AC, CC | 2,12 1,01-4,45 3,86 | 1,15-12,99 | 0,026
[Tpumitka. 3XC — 3aranbauil xonectepon; TI' — Tpuanunrmineponu; XC JITTHIIL
XC JIIBILL — xonecTepos JIMONPOTEiHIB HU3bKO1 Ta BUCOKOI HIUIbHOCTEH; [A —
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iHgeKkc ateporeHHocTi; BP — BigHomienHs pusukis; BIII — BigHOIIEHHS IIAHCIB;
95% /1 BP, BIII — noBipui inTepBasiu BigHomeHHs pu3ukiB (BP), mancis (BLL).

[3 mertabomiyHuX NpeauKkTopiB — 3HMWKEHHS Vit D kposi (<30 Hr/mn),
30impmenns OT (U >102 cm, XX >88cm) ta oxupimaa (IMT >30,0 xr/m?)
niaBuIytoTh pusuk EAT, ane Tineku y BnacHukiB C-anens rena AGTR1 (rs5186), y
noHax 1,5, 2 14 pasu (B - 9,75; 95% /01 BI: 1,82-52,21; p=0,004 Ta BIII - 17,33;
95% 1 BIII: 3,24-92,81; p<0,001 ta BILL - 7,50; 95% /1 BI: 2,26-24,88; p<0,001)
BiAMOBIAHO (Ta6. 4.15). [NineprinikemMist CyNpoBOIKY€ETHCS BIPOT1IHUM 3POCTaHHIM
pusuky EAI He3zanexHo Bia nojiMopdHux BapiantiB reHa AGTRI (rs5186) y monaz
3 1 maibke 4 pasu (BII — 5,20; 95%/11 BIII: 1,24-21,73; p=0,017 Ta BII — 5,70;
95%1 BIL: 1,71-18,96; p=0,002). HaTomicTh, HasiBHICTb Y XBOpUX AA-TE€HOTHUITY
reHa AGTRL1 (rs5186) € mporektuBHUM cTOCOBHO EATI", HE3BaXkaroum Ha 3pOCTaHHS
IITT (>65,0 nr/mi) i 3HmKeHHs ioHizoBanoro Ca?* xposi (<1,12mmons/m) (BLI —
0,25; 95%/11 BIIL: 0,09-0,69; p=0,006 ta BIII — 0,24; 95%/11 BIL: 0,06-0,98;
p=0,038) BiAMOBIAHO.

Tabnuya 4.15 — MeTaboaIYHO-TOPMOHAIBHI UYWHHUKH PHU3HUKY €CEHINIHOI

apTeplajgbHOi TiNepTeH3ii y 00CTEeKEHUX 3 ypaxXyBaHHSM alelIbHOrO CTaHy TeHa

AGTR1 (rs5186)

TokassmKm 2;‘;‘1’4 BP | 95% Il BP | BII | 95% I BII| p

Vit D xpoBi AA 1,03 0,88-1,20 1,33 | 0,31-5,77 | >0,05
<30 Hr/™Ma AC,CC | 1,62 1,11-2,39 9,75 | 1,82-52,21 | 0,004
Mlaparropmony| A4 0,39 0,19-0,79 0,25 | 0,09-0,69 | 0,006
>65,0mr/mn | AC,CC | 2,0 0,60-6,64 2,40 | 0,55-10,46 | >0,05

J Ca?* kposi AA 0,29 0,08-1,01 0,24 | 0,06-0,98 | 0,038
<1,12mmons/a | AC, CC | 0,38 0,11-1,33 0,30 | 0,06-1,38 | >0,05
TCmokosn A4 | 367 | 1,38-979 | 570 | 1,71-18,96 | 0,002
>6,1 mmons/n | AC, CC | 3,25 1,06-9,97 5,20 | 1,24-21,73 | 0,017
TOT: U>102 AA 1,08 0,89-1,30 1,67 | 0,46-6,02 | >0,05
cm, K>88cm | AC, CC | 2,17 1,31-3,59 | 17,33 | 3,24-92,81 | <0,001
Oxwupinnas: IMT| A4 1,58 0,91-2,76 2,81 | 0,87-9,10 | >0,05
>30,0 kr/M? | AC, CC | 4,25 | 1,62-11,18 | 7,50 | 2,26-24,88 | <0,001
[Tpumitka. Vit D — cymapni metadomnitu Bitaminy D (D2+D3); OT — 06Bix Tanii; U

—gouoBiky; XK — xkiHku; IMT — ingekc macu Tina; BP — BigHomenns pusukis; BII
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— BiHOMIeHHs 1maHciB; 95%/11 BP, BIII — noBipui iHTepBaIM BITHOIIIEHHS PU3UKIB
(BP), mancis (BIII).

Pusuk EAI' 3 ypaxyBanHsMm ajneinbHoro crany rema VDR (rs2228570)
3pocTae y HOC1iB MiHOpHOTO A-aienst npu rineprpuriineposnemii (TT >1,7 Mmmo:s/)
1 30upmenHi XC JITTHIL, ane BiporiiHO TUIBKU Y BIACHUKIB AA-TE€HOTHUITY Maixke
ynBiui 1 1,26 pazy (BLI — 2,93; 95%/11 BIII: 1,09-7,90; p=0,03 ta BII — 3,60;
95%/11 BIII: 1,05-12,38; p=0,038) BinmoBimHo (Tadi. 4.16). AHaIOTIYHY TCH/ICHITIIO
no Oinpmoro pusuky EAIT y mamientiB i3 A-amenem rerma VDR (rs2228570)
BcTanoBwin 3a 3HWKeHHsIM XC JIIBII (<1,2 mmonk/m) Ta BucokuMm [A, omgHak
nocToBipHO TUTbkH st AG-HOCIiB — Maibke yasiul (BIL — 2,88; 95% /11 BIII: 1,0-
8,33; p=0,046 Ta BIII — 2,70; 95%/11 BII: 1,04-7,04; p=0,039, BiAmoBiIHO).
Tabnuysa 4.16 — Jluchimigemis, SK YMHHUK PHU3UKY €CEHLIWHOI apTepiaibHOi

rinepTeHsii 3 ypaxyBaHHsIM ajenbHoro ctany reHa VDR (rs2228570)

TokaskuKH 1;;‘:; BP | 95% /11 BP | BII | 95% I BII| p

AA 1,24 0,85-1,81 2,37 | 0,55-10,20 | >0,05
AG 0,95 0,70-1,29 0,85 | 0,31-2,34 | >0,05
GG 0,72 0,44-1,19 0,43 | 0,11-1,72 | >0,05
AA 1,89 1,0-3,58 2,93 | 1,09-7,90 0,03
AG 1,17 0,61-2,24 1,36 | 0,39-4,70 | >0,05
GG 1,30 0,65-2,59 1,67 | 0,45-6,13 | >0,05
AA 1,26 0,99-1,62 3,60 | 1,05-12,38 | 0,038
AG 1,03 0,84-1,26 1,31 | 0,17-10,35 | >0,05
GG 0,99 0,76-1,30 0,96 0,15-6,0 >0,05
AA 2,15 0,82-5,64 3,21 | 0,81-12,75 | >0,05
AG 2,05 0,96-4,46 2,88 1,0-8,33 0,046
GG 0,86 0,40-1,88 0,78 | 0,21-2,92 | >0,05
AA 2,15 0,82-5,64 3,21 | 0,81-12,75 | >0,05
AG 1,68 0,97-2,90 2,70 | 1,04-7,04 | 0,039
GG 0,65 0,33-1,27 0,44 | 0,12-1,64 | >0,05
[Tpumitka. 3XC — 3aranpauil xonectepon; TI' — tpuamunrmineponu; XC JITTHII
XC JIIBILL — xoxecTepol INONpOoTeiHiB HU3bKOI Ta BHCOKOI IIUIbHOCTEH; 1A —
1HIeKc aTeporeHHocTti; BP — BigHomeHHs pusmkip; BIII — BimHOIIEHHS IIaHCIB;
95%/1 BP, BIII — noBipui inTepBanu BigHoueHHs pu3ukiB (BP), mancis (BLL).

T3XC
(>5,0 mmounb/i)

T
(>1,7 mmoin/i)

TXC JITHIL]
(>3,0 mmouib/)

IXC JITIBIL]
(<1,2 mmoub/i)

™A
(>3,5 yo)
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3MiHU METa00JIIYHO-TOPMOHAJIBHUX MapaMeTpiB, sIK YMHHUKUA pu3uky EAT 3
ypaxyBaHHSM ayieabHoro ctany reHa VDR (rs2228570), naBeneno B Tabmuii 4.17.
BcTranoBunu Bucokuii pusuk mosiu I' X 3a rinepriikemii (>6,1 mmons/n) (BI: 5,45-
9,97; p<0,033), 36inpmenni OT (y gonoBikiB >102cMm, y xiHok >88cm) (BILIL: 6,0-
16,70; p<0,012), oxwupinni (IMT >30,0 kr/m?) (BLLL: 3,81-9,41; p<0,028), sixuii He
3ajJeKaB Bl OKpeMux mosiMopduux BapianTiB rema VDR (rs2228570), onnak,
METa0OJIYHUN PU3HK 3a HABEACHUMH BHINE MOKA3HUKAMU OyB MEPEBAKHO JICIIIO
oinpiie y HociiB A-anens y 1,43-2,78 pasy, Hixk GG-renoruny (p<0,019). 3a
pPEIITOI0 aHaNlI30BaHUX IMOKa3HUKIB BiporigHux pusukiB EAI' 3 ypaxyBaHHAM
anenpbHOTO cTtany rera VDR (rs2228570) He BUSBUIIH.

Tabnuya 4.17 — MeTaboaIYHO-TOPMOHAIBHI UYWHHUKU PHU3HUKY €CEHIIHOI

apTeplajgbHOI TiNepTeH3ii y 00CTEeKEHUX 3 ypaxXyBaHHSM alelIbHOIO CTaHy IeHa

VDR (rs2228570)

['eno-

[TokazHHUKH T BP | 95% A1 BP | BII | 95% AIBII| p
Vit D coont 44 | 089 | 062-129 | 065 | 016-2.71 | >0,05
i<; 0 Hf};‘jfl AG | 128 | 084-196 | 1,78 | 0,69-455 | >0,05
GG | 093 | 061-143 | 0,88 | 0,19-3.27 | >0,05
Maparropyiory | A4 039 | 011-135 | 0,30 | 0,06-1,43 | >0,05

~65.0 rr/AT AG 0,75 | 0,29-193 | 0,70 | 0,21-2,27 | >0,05
’ GG 043 | 017-1,10 | 0,30 | 0,08-1,11 | >0,05

AA 0,39 | 0,08-1,90 | 0,33 | 0,05-2,07 | >0,05
AG 047 | 016-1,39 | 0,41 | 0,11-1,48 | >0,05
GG 1,30 | 0,35-482 | 1,36 | 0,29-6,50 | >0,05
S AA 3,13 1,04-9,45 | 5,45 | 1,24-25,09 | 0,019
~6.1 MMOME/T AG 532 | 1,34-21,18 | 7,97 | 1,70-37,44 | 0,003
’ GG 3,37 | 0,88-12,89 | 5,57 | 1,04-29,79 | 0,033
AA 2,61 1,33-5,11 | 13,33 | 2,80-63,44 | <0,001
AG 3,83 1,86-7,87 |16,70 | 5,26-53,05 |<0,001
GG 1,56 1,05-2,31 6,0 | 1,37-26,33 | 0,012
AA 4,70 | 1,20-18,37 | 8,73 | 1,62-46,94 | 0,006
AG 588 | 1,49-2325 | 9,41 | 2,01-44,09 | 0,001
GG 1,73 1,01-2,97 | 3,81 | 1,12-12,90 | 0,028
[Tpumitka. Vit D — cymapni metabomitu Bitaminy D (D2+D3); OT — o6Bix Tamii; U

J Ca* kposi
<1,12MMoOuB/1I

TOT: U>102
cM, K >88cm

Oxwupinnas: IMT
>30,0 kr/m?

— yousoBiky; X — xinku; IMT — iHgekc macu tina; BP — BimHomenns pusukis; BIII
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— pigHomeHHs maHciB; 95%/11 BP, BII — noBipui iHTEpBaau BiAHOIICHHS PU3HUKIB
(BP), mancis (BIII).

EAI' 13 eneBamiero AT 2-3 CTyINeHIB MiJBUINYE PHU3UKHA KapAiairii,
TUCcKOMGOpPTY y TPpyAHIHN KiiTii Ta nepudepiitHux HaOpskiB y nonasn 3 pasu (BLL —
5,78; 95%/11 BIII: 2,28-14,63; p<0,001 Ta BII — 4,07; 95%/J11 BIII: 1,27-13,05;
p=0,013), aputmiii Ta mopymeHHsT MpoBiMHOCTI Maibke y 1,5 pasu (BII — 2,22;
95%/11 BIII: 1,01-5,05; p=0,044), romoBHoro 600 y moHax 2,5 pasu (BIL — 5,37,
95% 1 BI: 2,23-12,93; p<0,001) (Tabsa. 4.18). Takox 3pocTae pu3mK (paTaibHUX
CEpIIEBO-CYAMHHUX yCKIaaHeHb 3a mkanoro SCORE (>5,0 yo) maibke y 1,5 pa3u

(BIL - 2,47; 95%/11 BILI: 1,06-5,75; p=0,035).

Taonuya 4.18 — KniHIYHI YMHHUKA PU3HUKY TSKYOrO Mepediry eCeHLIMHOi

apTeplajgbHOI TIMEePTEH31l Y XBOPUX 3arajioM

Kriniuna o3naka BP | 95% A1 BP | BII | 95% AIBII| p
Kapnaianrii,
nuckombopt y rpyanii | 3,26 | 1,71-6,21 | 5,78 | 2,28-14,63 | <0,001
KJIITII

AputMii, He3HAUYHI

MTOPYILICHHS 1,45 1,0-2,11 2,22 | 1,01-5,09 0,044
MPOBIAHOCTI
I"'onoBHU 0116 2,61 1,58-4,32 537 | 2,23-12,93 | <0,001

[Mopymenns cHy 1,40 | 0,97-2,02 | 2,08 | 0,91-4,76 | >0,05

3arajpHa cJ1a0KICTh,

1,42 | 0,91-2,21 | 1,88 | 0,83-4,27 | >0,05

BTOMJTIOBAHICTh
[Tepudepiiini Habpsiku | 3,26 1,21-8,82 407 | 1,27-13,05 | 0,013
SCORE >5,0 yo 1,46 1,04-2,06 2,47 | 1,06-5,75 0,035

INnositamino3 D (<30 ur/mi) nigsuirye pusuk tsskyoro nepediry EAI (2-
3 ct AT) y nonan 2 pasu (BIL — 14,17; 95% /1 BII: 3,94-50,99; p<0,001) (Tabm.
4.19).
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Taoauysa 4.19 — Pu3nku TSKI0TO NIEepeOiry eceHIIINHOT apTepiaabHOI rinepTeHsii 3

ypaxyBaHHSM META0O0JIIYHUX Ta TOPMOHAJIBLHUX YNHHUKIB

Kiiniuna o3Haka BP | 95% Il BP | BII | 95% AIBII| p

I'ioBitaminos D
2,04 1,53-2,72 |14,17 | 3,94-50,99 | <0,001

(<30 ur/mn)
| Ca**(<1,12 mmons/n) | 1,63 | 0,57-4,70 1,75 | 0,52-5,88 | >0,05
301IbIICHHS
naparropmony (>65,0 | 1,79 0,84-3,82 2,12 | 0,82-5,61 | >0,05
TIT/MUT)

Hamwu Bctanosneno (Po3ain 3, tabmuns 3.16), mo /12, kypians, OT, OT/OC
(y xiHOK) Ta o:xupinHs 32 IMT (>30,0 kr/M?) i ABUIIYIOTE JOCTOBIPHO PU3HK HOSBU
EATI y oOcrexeniit nomynsauii. OnHak, JaHl NOKa3HUKU HE BU3HAYAOTh BIPOT1IHO

TSOKKICTB nepediry Heayr 3a piBHeM AT y oOcTexeHHMX HaMM Mali€eHTIB (Taoul.

4.20).

Taéauys 4.20 — Pu3uku TsSDKUOTO nepediry eCeHIIHHOT apTepilaibHOI rinepTeHs3ii 3a

OKpPEeMHUMHU JIeMOrpapiYHUMU Ta AHTPONOMETPUYHUMU TTapaMeTpaMu

[ToreHuiiinuii pakrop [Toka3Huku
PU3UKY BP | 95% A1 BP | BII | 95% Al BIII p
Crate X 0,88 | 0,64-1,19 | 0,64 | 0,23-1,77 >0,05
q 1,38 | 0,67-2,82 | 157 | 0,57-4,37 >0,05
L1 2 1,02 | 048-2,16 | 1,03 | 0,37-2,91 >0,05
Kypinns 0,83 0,33-2,10 0,79 0,25-2,53 >0,05

OO0BI Taml

(45102 o, K >88cy) | 107 | 092124 | 214 | 039-1186 | >0.05

oToc | 7095%0n | 114 | 076-163 | 250 | 0193280 | >0,05
~0.85xin | 114 | 035376 | 1,18 | 0028503 | >0,05
<24
IMT B égg 079 | 045-137 | 0,66 | 026-171 | >0,05
2 - y
Kr/M >300 | 1,19 | 080-1,77 | 1,51 | 058-389 | >0,05
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IIpu oMy y xBopux 13 rinoBitamiHo3om D na Tii EAI 13 2-3 cryneHem
migaatTs AT (tabn. 4.21) 3pocTtae pu3WK apuUTMIN, 3arajbHOI CIAOKOCTI Ta
M1JIBUIIIEHOT BTOMJIIOBAHOCTI y noHan 1,5 pasu (BIL — 2,36; 95%/11 BIII: 1,0-5,61;
p=0,049 Ta BII — 2,40; 95%J1 BII: 1,0-5,79; p=0,049), y 1,7-2,35 pazy
M1ABUIIYETHCS] KUMOBIPHICTH MOPYILIEHHS CHY, MOSBHU TOJIOBHOTO 00JIIO Ta HAIMIPHOT
macu Tina (BIL —3,43; 95%/11 BILI: 1,43-8,22; p=0,005 ta BIII - 3,63; 95%/11 BI1I:
1,39-9,49; p=0,007 ta BILI — 11,50; 95%/11 BIII: 1,33-99,33; p=0,038, BiAmOBiAHO).
3a rinopitaminosy D y Takux namienris pusuk oxupinas (IMT >30 kr/m?) 3pocrae
Mmaibke y 4 pasu (BII — 7,69; 95%/11 BII: 1,0-69,64; p=0,049), a datanbaux
ycknaaaeab SCORE >5,0 yo — y 1,5 pasu (BII — 2,34; 95%/11 BIII: 1,01-5,45;
p=0,046).

Taonuya 4.21 — Pu3uku TsHKYOT0 Nepediry eceHUIiHOoI apTeplaiabHoil rinepTeH3ii 3a

OKpPEMHUMHU KJIIHIYHUMHU O3HAKaMH Y XBOPHX 13 T1oBiTaMiHO30M D

Kiiniuna o3naka BP | 95% A1 BP | BII | 95% AIBII| p
Kapmianrii,
AucKoMQOpT y rpyaHii | 1,69 0,81-3,54 2,06 | 0,78-5,46 >0,05
KJIITI

ApuTMii, HE3HAUYHI

MOPYIICHHS 1,64 | 0,96-2,80 | 2,36 | 1,0-5,61 0,049
MPOBIAHOCTI
I"onosuuii 6116 2,35 | 1,16-4,77 | 3,63 | 1,39-9,49 | 0,007

Ilopymenns cuy 1,92 1,14-3,23 3,43 | 1,43-8,22 0,005
3arajpHa cJIa0KICTh,

1,70 | 0,96-3,02 | 2,40 | 1,0-5,79 0,049

BTOMJIFOBAHICTh
Ilepudepitini mabpsxu | 0,77 | 0,30-1,99 | 0,74 | 0,24-2,28 | >0,05
Hanmipra maca Tina
(IMT 25-29,9 xr/m?)
OxupiHHS
(IMT >30 kr/m?)
SCORE >5,0 yo 1,51 0,97-2,35 2,34 | 1,01-5,45 0,046
Martpuris kopensiiii (R) okpeMux aHTPOIOMETPUIHHUX, TEMOTMHAMIYHHUX Ta

2,21 | 0,94-6,53 |11,50 1,33-99,33 | 0,038

3,64 | 0,98-2199 | 7,69 | 1,0-69,64 | 0,049

MeTa0OIIYHUX mapaMeTpiB HaBeAeHa B Tabmuii 4.22. Jlns BUKOHAHHS

MapaMeTPUYHOTO KOPEJSALIMHOTO aHali3y KUIBKICHHX O3HaK 3a HOPMAaJIbHOTO
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PO3MOIITY 3aCTOCYBAIM NapHUM JiHIMHUN KoedimieHT [TipcoHa (r). 3a BIACYTHOCTI
HOPMAJIBHOTO PO3IMOALTY 3aCTOCYBAIM HEMapaMEeTPpUYHHI paHroBUil KoedilieHT
Cnipmena (r). BeranoBuiu npsiMuii TicHu# 3B's130k Macu Tiia ta IMT 13 OT 1 OC
(r=0,76-0,88; p<0,001), a Ttakox mix OT i OC y obcrexenux xiHok (r=0,74,
p<0,001). BusBumm, mo CAT nmomipao nipsimo 3anexuts Big OT (r=0,38; p<0,05), a
XC JIIBI 3BopoTHO Kopemtoe 3 OT (r=-0,40; p<0,05), sik 1 KOHIIEHTpallis BITAMiHY
D neratuBHo morpanmuHo 3B'sa3aHa 3 IMT, OT i OC (r=-0,41-/-0,38; p<0,05),
BIIIIOBIIHO.

Tabnuya 4.22 — Marpuns xopensuid (R) okpeMux aHTPONOMETPUYHUX,

reMOJIMHAMIYHHX Ta META0OIIYHHUX [TapaMeTPiB

Iloka3sHuK IMT oT oC Ca®' ToKo3a
Bix 0,17317 |0,13619 |0,09254 |0,14501 |0,33037
CAT 0,32478 |0,37616 |0,21065 |-0,07248 |0,26461
HAT 0,28693 |0,34406 |0,17884 |-0,10269 |0,22949
Maca tina 0,86747 |0,81690 |0,72763 |-0,08653 |0,07714
3pict -0,19499 |0,14615 |-0,11166 |-0,11835 |-0,23566
IMT 1,0000 0,76457 |0,82011 |-0,01832 |0,18546
oT 0,76457 | 1,0000 0,74198 |-0,01231 |0,15108
ocC 0,82011 |0,74198 |1,00000 |-0,01658 |0,06781
Ca® -0,01832 |-0,01232 |-0,01659 |1,0000 -0,06362
['moko3a 0,18546 |0,151083 |0,06780 |-0,06362 |1,00000
3XC 0,04209 |0,06795 |0,06018 |-0,04825 |-0,06250
T 0,22662 |0,32539 |0,18661 |0,09399 |0,12772
XC JIBHII] -0,22752 |-0,39521 |-0,18269 |-0,02963 |-0,17418
XC JITHIIL 0,06482 |0,14712 |0,10199 |-0,03383 |-0,06324
Vit D -0,37802 |-0,40565 |-0,39643 |-0,11742 |-0,21689
IITr 0,28488 |0,25308 |0,23467 |0,21769 |0,02129
Kopensmiiitna maTpuilsi MOKa3HUKIB JIMIHOTO CHEKTpa 1 MeTa0oivHO-

TOPMOHAJIBHUX TapaMeTpiB 13 aHTPONOMETPUYHO-TEMOJUHAMIYHUMU JTaHUMU
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HaBejieHa B Tabsmili 4.23. BectanoBumnu crtbHUH nipsimuil 3B8's130k 3XC 13 XC JITTHII]
(r=0,93; p<0,001), o € ymoriyauM 1 oBoJi oueBHaHUM. [Ipn 1pomy XC JITIBII]
3BOPOTHO MOMIPHO MOTrpaHuyHO Kopentoe 13 pieHeM TT (r=-0,41; p<0,001).

Taonuya 4.23 — Marpunsg kopensamiid (R) mimigHOTOo CriekTpa 1 MeTa0oJIivHO-

TOPMOHAIBHUX MTapaMeTPiB 13 AHTPOTIOMETPUIHO-TEMOANHAMIYHUMU JaHUMHU

IMoxa3Huk 3XC T XC XC Vit D nTr
JINBI | JITTHIIY

Bik -0,08286 | 0,00908 |-0,12176 |-0,0943 |-0,1318 |0,15213
CAT 0,09883 |0,17887 |-0,25421 | 0,15419 |-0,26088 | 0,04076
AT 0,11434 |0,16846 |-0,25942 | 0,17631 |-0,22095 | 0,06134
Maca tina | 0,02706 |0,29708 |-0,29234 | 0,08547 |-0,25794 | 0,21845
3pict -0,04911 | 0,13987 |-0,11496 | 0,01489 |0,22699 |-0,09172
IMT 0,04209 |0,22662 |-0,22752 | 0,06482 |-0,37802 | 0,28488
OT 0,06794 |0,32539 |-0,39521 |0,14712 |-0,40569 | 0,25309
OoC 0,06017 |0,18661 |-0,18269 | 0,10199 |-0,39643 | 0,23467
Ca® -0,04824 | 0,09399 |-0,02963 | -0,03383 | -0,11742 | 0,21769
['nroko3a -0,06250 | 0,12772 |-0,17418 | -0,06324 | -0,21689 | 0,02129
3XC 1,00000 | 0,22660 |0,30292 |0,93405 |-0,10389 |-0,10952
T 0,22660 | 1,00000 |-0,41330 |0,18499 |-0,27090 | 0,01780
XC JIBHIII | 0,30291 |-0,41331 | 1,0000 |0,07816 |0,22587 |-0,13333
XC JITTHII | 0,93405 |0,18499 |0,07816 |1,0000 |-0,08787 |-0,11938
Vit D -0,10389 | -0,27090 | 0,22587 |-0,08787 | 1,0000 |-0,29314
ITr -0,10952 | 0,01780 |-0,13333 |-0,11938 |-0,29314 | 1,0000

JIns BCTAHOBIEHHS 3al€KHOCTEH MiK IOKA3HMKAMHM 3acTOCYBald )y 2-
kputepiit Ilipcona — y BUNAnKy KaTreropiiHUX (MapaMeTPUYHHMX) 3MIHHUX;
nucnepiitauii ananiz ANOVA, skimo ogHa 31 3MIHHUX € KaTeropiiiHolo, a 1HIIa
YUCJIOBOK  (IHTEPBAJIBHONO), 13 HOPMAJIbHUM PO3MOJLIOM (HOPMAJIbHICTh
nepeBipsiiack 3a Illamipo-Yinka tectom); Hemapametpuunuii TecT Kpackena-

VYomica — sk anbTepHaTHBa OAHO(PAKTOPHOMY (MIKTPYIIOBOMY) TUCIIEPCIHHOMY

ananizy ANOVA, ak11o po3noauiy y rpynax He 0yiau HopmansHuMu. HasBHiCTh Ta
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1 3B's3ky renie VDR Tta AGTRI 13

i

MeTaboMYHO-TOPMOHAIEHUMU

napaMeTpaMH HaBeJleHO B Ta0muill 4.24. BusBunu Biporiaauii 3B's130k reHa AGTR1

(rs5186) i3 piaeMm AT (1?=18,86; p=0,016) Ta konnentpauiero ITI kposi (1?=9,79;

p=0,044). T'ens VDR (rs2228570) He miATBEpAWB BIPOTIIHMUX acoliamii 13

HABEJICHUMH B TAOJIHII TTapaMETPaMHU.

Tabnuuya 4.24 — T'en-remnuii 3B's130k Ta 3B'g30k TreHiB VDR Ta AGTR1 i3

aHTpOHOMeTpHIIHO-FeMOI[I/IHaMi‘{HI/IMH

i

MeTab0IYHO-TOPMOHATLHUMHU

napamMeTpaMu
IHapameTp I'en VDR I'en AGTR1
(3miHHa) Tect p Tect p
VDR - - ¥?=5,09 0,5316
AGTR1 ¥?=5,09 0,5316 - -
Cratb ¥*=1,99 0,5729 v*=0,64 0,7271
Bik ANOVA (F=0,27) | 0,85 ANOVA (F=1,31) | 0,275
AT ¥?=10,71 0,554 v?=18,86 0,0156 *
Maca Tina ANOVA (F=0,1) |0,959 ANOVA (F=1,59) | 0,209
3picT ANOVA (F=0,21) | 0,89 ANOVA (F=0,68) | 0,51
IMT v?=10,24 0,3312 v?=12,07 0,0603
112 v?=2,96 0,3985 v*=0,81 0,6674
Kypians ¥?=1,57 0,6672 v*=2,33 0,3115
oT v*=5,84 0,4415 v?=2,43 0,6579
OT/OC v?=1,48 0,6879 v*=0,63 0,7307
CnaJikoBICTh ¥*=0,51 0,9179 ¥*=0,78 0,6764
Ca?* ¥?=10,31 0,112 v?=5,76 0,218
['mroxo3a Kpackema-Yomrica | 0,7283 Kpackemna-Yomrica | 0,9938
(x2=1,30) (x?=0,01)
3XC ANOVA (F=0,99) | 0,399 ANOVA (F=2,17) | 0,12
T Kpackena-Yomica | 0,2826 Kpackena-Yomica | 0,9932
(x2=3,81) (x?=0,01)
XCJIIBHL | Kpackena-Yostica | 0,2066 Kpackena-Yommica | 0,7125
(x°=4,56) (x*=0,68)
XC JIITHIL | ANOVA (F=1,26) | 0,293 ANOVA (F=1,26) | 0,123
Vit D v?=1,07 0,7843 v*=0,86 0,6503
I[Tr ¥?=3,72 0,7146 ¥?=9,79 0,0442 *
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[IpumiTKa. * - BIpOTiHICTH ACOIIaTUBHOTO 3B’SI3Ky MK MapaMeTpaMHu.
3B'S130K apTepiabHOTO TUCKY Ta 1HAEKCY MacH Tijia 13 aHTPONOMETPUYHNMH,
neMorpadiyHUMH 1 MeTaOOJIYHO-TOPMOHAJILHUMH TMapaMeTpaMu HaBEJICHO B
tabmuii 4.25. Hucnepciitnuii ananis ANOVA miarBepaus 3B's30k AT 13 BikoM
(F=7,46; p<0,001), macoro Tina (F=4,32; p=0,048), 3poctom (F=5,60; p=0,04), OT
(F=7,61; p=0,043), a Takox i3 OT/OC (x%*=6,75; p=0,004), piBHEM TIIIIOKO3H
(x*=9,41; p=0,003), Bitaminy D i IITT (%?=6,08; p=0,043 i ¥x*=19,34; p=0,013),
BiJIITOBITHO.
IMT acouiroe odikyBano cuibHO i3 OT i macoro tina (x>=40,06; p<0,001 i
v?=67,36; p<0,001), takox i3 OT/OC (x*=12,13; p=0,007), morpaHu4HO 3i
cnagkosictio 3a CC3 (x%=7,72; p=0,052), cuibHilIE i3 KOHLEHTPALICIO TIIIOKO3H

kposi Ta Bitaminy D (x%=19,11; p<0,001 i ¥>=16,12; p=0,001), BignosigHo (Tabx.

4.25).

Tabnuus 4.25 —

3B'130K apTepialbHOrO THCKY Ta IHAEKCY Macu Tida 13

AHTPOIIOMETPUYHUMH,  AeMorpadiyHuMU MeTa0O0IIYHO-TOPMOHATLHUMHU
napaMeTpamu
IMapamerp AT IMT
(3miHHa) Tect p Tect p
Cratb x2=5,64 0,4423 x2=3,67 0,2995
Bik ANOVA (F=7,46) | 9,44 - ANOVA (F=2,04) | 0,114
108
Maca Tina ANOVA (F=4,32) | 0,0485* | Kpackena-Yosrica | 1,569 -
(X2=67,36) 10-14***
3picT ANOVA (F=5,60) | 0,0398* | ANOVA (F=1,14) | 0,339
IMT x%=16,11 0,1109 - -
1J12 x2=2,73 0,4235 x2=6,51 0,08933
Kypinns x%=2,49 0,5732 x%=6,35 0,09587
oT x2=7,61 0, 04284* x2=40,06 4,447 -
1077
OT/OC x%=6,75 0,0044** x%=12,13 0,0069***
CriaikoBicThb x%=0,37 0,6503 X*=1,72 0,05205
Caz2+ x%=3,44 0,5086 x2=4,48 0,6121
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['mroxo3a Kpackena- 0,003187 | Kpackena-Yostica | 0,00026**
VYoiuica (x*=19,11)
(x°=9,41)
3XC ANOVA (F=2,24) | 0,809 ANOVA (F=0,49) | 0,985
T Kpackena- 0,1728 ANOVA (F=2,39) | 0,0734
Vomrca
(x°=5,60)
XC JIIBIIL Kpackemna- 0,2295 Kpackema-Yomrica | 0,214
VYomica (x?=4,48)
(x°=4,98)
XC JIITHIL | ANOVA (F=2,56) | 0,475 ANOVA (F=0,07) | 0,976
VitD ¥2=6,08 0,04332* x%=16,12 0,0010%***
I[Tr x2=19,34 0,01316* 12=9,66 0,1398

[TpumiTka. * - BIpOTiIHICTb ACOIIIATUBHOTO 3B’SI3KY MIXK ITapaMeTpamH.

KopoOuacTi miarpamu mjis 4ucioBux mnapameTpiB 3a piBHsMU AT Tta ix
BIPOT1IHUM 3B'I30K 13 BIKOM, MacoI0 TLJ1a, 3pOCTOM, KOHLIEHTPALIEIO TIIFOKO3U KPOBI
HaBeJleHO Ha pucyHkax 4.7-4.10. CratuctuyHo 3Haunmi 3B's3ku IMT 13 macoro Tina

1 BMICTOM TJIFOKO3H 300pa’keHO Ha pucyHkax 4.11, 4.12.

Age by BP Weight by BP
70-
125
60-
BP BP
. = £ 100- ‘ ‘ =
<30 == [T 2 ==
B3 Normal E= Nomal
40- T 75-
30- ‘ ‘ ‘
i : : 50- ! : :
I Mormal | I MNormal
BP BP
Puc. 4.7. 3B's30k Biky 1 AT 3 Puc. 4.8. 38"s130k macu Tina i AT 3
ypaxyBaHHSIM  CTYyHNEHIB  HOro ypaxyBaHHSM CTYIEHIB eJeBallii

enenarnii
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Hight by BP Glucose by BP

190-
20-

180 -
BP 15+ BP

=
BR i

B
170~ B !
ES Normal 104 it . B3 normal

! ! ! ! !
(1511} Normal -1 Maormal

Hight

Glucose
-
e

150 - i i

BP BP
Puc. 4.9. 38130k 3pocty Ta AT 3 Puc. 4.10. 3B's130k rmroko3u ta AT 3
ypaxyBaHHSM CTYIIEHIB eJeBallii ypaxyBaHHSM CTYIIEHIB eJieBallii
Weight by BMI Glucose by BMI
& 20-
125 "

. BMI_code 15- T T BMI_code
£ 100- EI Normal @ [ E| MNaormal
2 ES obesity| g ES obesity|
= ES Obesiyi O ES obesiy I

ES ovenweight 10~ ES overwsight
75- T
50- " ' i i
Mormal Obesity | Obesity I Overweight Nurmal Obesm Obesm Il Oerwewght
BMI BMI
Puc. 4.11. 3B'130k Macu Tima Ta Puc. 4.12. 3B'I30K TIIIOKO3M Ta
iHaekcy macu tina (BMI) iHaekcy mMacu tina (BMI)

3'i30k  Bitaminy D 1 IITI' 13 okpemMumu aHTPOMOMETPUYHUMH,
neMorpadiuHMMHU 1 MeTa0O0JIIYHUMHU TapaMeTpaMu HaBeZieHo B Tabmuil 4.26. PiBeHb
BiTaMiny D B KpoBi BiporigHo acoiiitoe 3 Macoro tina (F=6,48; p=0,013), 3pocTom
(F=4,33; p=0,04), OT (%>=15,93; p<0,001), piBrem rmoko3u (x>=10,66; p=0,001),
XC JINIBHI (F=6,53; p=0,012). Jlus II1TT" BcTaHOBHIN TOCTOBIPHUM 3B'SI30K TUIBKU
3i cniBBigHOmenHam OT/OC (y%=6,86; p=0,032).

Taonuya 4.26 —  3B's130k BiTamiHy D 1 mapaTropMoHy 13 OKpPEMUMH

aHTPOMIOMETPUYHUMH, JeMOTPpadiYHUMHU 1 META0OIIYHUMU TTapaMeTPAMHU



157

IapameTp Bitamin D ITr
(3MiHHA) Tect p Tect p
Crath v?=0,54 0,4626 v?=0,46 0,7933
Bik Kpackema-Yomica | 0,2818 Kpackemna-Yomrica| 0,1156
(x°=1,16) (x°=4,31)
Maca Tina ANOVA (F=6,48) | 0,0126* ANOVA (F=1,0) | 0,373
3picT ANOVA (F=4,33) | 0,0402 * Kpackena-Yourica| 0,6273
(x*=0,93)
112 v?=0,39 0,5322 v?=1,47 0,4793
Kypinns v?=1,72 1 v?=1,21 0,547
OoT ¥?=15,93 0,00035*** v?=4,43 0,3506
OT/OC v?=0,57 0,4554 v?=6,86 0,0324*
CaaKoBiCTh v?=0,13 0,7135 v?=1,86 0,3948
Ca?* v*=0,91 0,6338 v?=4,58 0,3336
I'moko3a Kpackena-Yommca | 0,0011*** | Kpackena-Yommica| 0,4523
(x2=10,66) (x?=1,59)
3XC ANOVA (F=0,40) | 0,53 ANOVA (F=0,49) | 0,61
T Kpackema-Yomrica | 0,07366 Kpackema-Yomrica| 0,7627
(%°=3,20) (x°=0,54)
XC JIIBIL | ANOVA (F=6,53) | 0,0122* Kpackena-Youmrica | 0,3794
(x*=1,94)
XC JIIIHIL, | ANOVA (F=1,10) | 0,298 ANOVA (F=0,69) | 0,504
VitD - - v?=2,26 0,3237
ITr ¥?=2,26 0,3237 - -
[TpumiTka. * - BIpOTiIHICTH ACOIIIATUBHOTO 3B’SI3KY MIXK ITapaMeTpamH.

KopoOuacTi miarpamu, siki 3acBIAYYIOTh BIPOTiAHI 3B'S3KH JUISI YHCIIOBUX

napameTpiB piBHs BiTaminy D 13 Macoro Tisia, 3p0CTOM, KOHIICHTPAIII€O TITIOKO3H Ta

XC JIIIBIII xpoBi HaBeaeHo Ha pucyHnkax 4.13-4.16.
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Weight by VD Hight by VD
f 190 - I
125-
180 -
= VD_code - VD_code
.'%100_ - Hypo D %1?0_ - Hypo D
g ‘ Maormal ‘ Marmal
5] 160~
150~ .
50- ; : | !
Hypo D Mormal Hypo D Mormal
VD VD
Puc. 4.13. 3B's130k Macu Tina 13 Puc. 4.14. 3B's130Kk 3pocTy Ta piBHS
piBHeM BiTaminy D kpoBi BiTamiHy D kpoBi
Glucose by VD HDL-C by VD

20-

20-

o ] i VD_code o VD_code
g 1 .HypoD 315_ .HypoD
0] 2 BES Noma T B3 nomal

10_ . -

1.0-
5- *
Hyp‘o D Nor:'nal Hyplo ] Nor:'nal
VD VD

Puc. 4.15. 3B'130K TJIOKO3M 13 Puc. 4.16. 3p'si30x XC JITIBII] Ta
piBHeM BiTaminy D kpoBi piBHs BiTaMiny D kpoBi

AHani3 3B’S3KiB PIBHSA 10HI30BAHOTO KAaJBIII0 3 1HIIMMH J1arHOCTUYHUMHU
MOKa3HUKaMU Yy OOCTexeHid momynsiii xBopux Ha EAI He BHSBHUB KOJHOTO
JIOCTOBIPHOTO.

BucnoBku. 1. [Hucnimipemis miasuinye pusuk EAI: 3 ypaxyBanHsM
aneapbHoro crany resa AGTR (rs5186) pusuk 3pocrtae y HociiB C-anens 3a
rinepxonectreposiemii (3XC >5,0 mmons/n) —y 1,5 pasu (BII — 2,50; 95%/11 BILI:
1,0-6,26; p=0,048), 3a migsumenns XC JIITHIIL Ta IA —y 1,58 1 2,12 pa3y (BII —
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10,80; 95%/J11 BIII: 1,18-98,36; p=0,019 Ta BIII — 3,86; 95%/11 BIII: 1,15-12,99;
p=0,026), BinmoBigHO.

3 ypaxyBaHHsAM ajenbHOro crany reHa VDR (rs2228570) pusuk EATD
3pocTae y HOCiiB AA4-reHotuny npu rineprpuriineponemii (TT >1,7 mmons/n) — y
1,89 pazy (BII — 2,93; 95%/11 BIII: 1,09-7,90; p=0,03) 1 mpu 36impmenai XC
JITHIL — y 1,26 pa3y (BII — 3,60; 95% /11 BI1I: 1,05-12,38; p=0,038), BiamoBigHO.
Cunepriuno 30inbemyerbest pusuk EAD y oci6 i3 A-anenem rena VDR (rs2228570)
Maibke ynapidui npu 3HmwkeHHl XC JINIBIL (BLI — 2,88; 95%/1 BII: 1,0-8,33;
p=0,046) ta 3pocranni [A (BII — 2,70; 95%/1 BII: 1,04-7,04; p=0,039), onnak
T0CTOBipHO TiTbKK y AG-HOCIIB.

2. Metaboniuauii pusuk nossu EAI 3pocrae y BnacHukiB C-anens reHa
AGTRL1 (rs5186) npu 3umkenni Vit D kposi (<30 ur/mn) y 1,5 pasy (BII — 9,75;
95%J11 BIII: 1,82-52,21; p=0,004), 36inpmenni OT (gomoBiku >102 cM, XKiHKH
>88cm) — y 2 pasu (BIL — 17,33; 95%/11 BILI: 3,24-92,81; p<0,001) 3a oxupiHHS
(IMT >30,0 xr/m?) — y 4 pasu (BIL — 7,50; 95%/11 BILI: 2,26-24,88; p<0,001).
Mertab6omniuna npenukiiis EAI" 3poctae He3anexxHo Bij anenbHOro ctany rena VDR
(rs2228570) npwu 36inbinenni OT (BI:6,0-16,70; p<0,012) i oxwupinui (BII:3,81-
9,41; p<0,028), ogHak cwIbHIIIE Y HOCIIB A-anens, Hix GG-renotuny y 1,43-2,78
pa3y (p<0,019).

INinepriikemiss CyNpPOBOJKYETHCS CTATUCTUYHO 3HAYMMHUM 3POCTAHHIM
pusuky EAI HezanexxHo Big noiimopduux BapianTiB reHa AGTR1 (rs5186) Ta rena
VDR (rs2228570) y monan 3-5 pasis (BII — 5,20-5,97; 95%/11 BII: 1,24-37,44;
p=<0,033).

Hatomicts, HasBHICTH Yy XBopux AA-reHorumy reHa AGTR1 (rs5186) e
npoTeKTUBHUM cTocoBHO EAI', HezBakaroun Ha 3poctanHs IITIN (>65,0 nr/mn) 1
3HMKEeHHS 10Hi30BaHoro Ca%* kposi (<1,12mmons/n) (BL - 0,25; 95%/11 BILI: 0,09-
0,69; p=0,006 Ta BIII — 0,24; 95%/11 BIII: 0,06-0,98; p=0,038) BigmosigHoO.

3. Tsoxumit xmuiuauii nepedir EAI 13 eneBauiero AT 2-3 cTymeHiB
CYNPOBOJIKYETHCS 3POCTAHHIM PU3UKY Kap Iiairii, AUCKOMGOPTY Y TPYAHIN KITITII

Ta nepudepitanx HaOpsakiB y moHaxa 3 pasu (BII — 5,78; 95% /1 BI11:2,28-14,63;
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p<0,001 Ta BIII - 4,07; 95% /1 BIII:1,27-13,05; p=0,013), aputmiii Ta nOopyIIeHHs
npoBigHOCTI — Maibke y 1,5 pasu (BLL — 2,22; 95%/11 BI11:1,01-5,05; p=0,044),
rojioBHoro 0osto y nonan 2,5 pazu (BUI - 5,37; 95%/1 B111:2,23-12,93; p<0,001).
Takox 3pocTtae pu3uK (haTadbHUX CEPLEBO-CYJUHHUX YCKJIAJHEHb 3a MIKAIOIO
SCORE (>5,0 yo) maitxe y 1,5 pazu (BII — 2,47; 95%/11 BI1I:1,06-5,75; p=0,035).

I'imoBitamino3 D (<30 Hr/mi1) miaBHUIILY€e pU3MK TspK4Yoro nepediry EAT (2-
3 ct AT) y monan 2 pasu (BIL — 14,17; 95% /1 BILI: 3,94-50,99; p<0,001). Oxpim
TOro, y XBOpHX 13 rinmosBitaminozoM D Ha Tmi EAI 13 2-3 crynenem migHsatts AT
3poctae pus3MK aputmii y monazn 1,5 pasu (BII — 2,36; 95%/11 BII: 1,0-5,61;
p=0,049), 3aranbHoi c1a0KOCTI Ta MiABUIIEHOI BTOMIIIOBaHOCTI — Yy 1,7 pa3y (BIII —
2,40; 95% /1 BI111:1,0-5,79; p=0,049), nigBuiyeTbcsi HMOBIPHICTH MOPYIIECHHS CHY
maibke yasivi (BII — 3,43; 95%/11 BII: 1,43-8,22; p=0,005), ronoBHOTO 60O — Y
2,35 paszy (BII - 3,63; 95%/11 BIII: 1,39-9,49; p=0,007) Ta mosiBu HaAMipHOI MacH
Tina —y nonan 2 pasu (B — 11,50; 95%/11 BIII:1,33-99,33; p=0,038), BiamnoBigHO.
3a rinositaminosy D pusuk oxupinns (IMT >30 kr/m?) 3pocrac maiixke y 4 pasu
(BLL - 7,69; 95% /1 BILI: 1,0-69,64; p=0,049), a daransuux yckinagaenb SCORE
>5,0 yo —y 1,5 pazu (BII — 2,34; 95%/11 BI1I: 1,01-5,45; p=0,046).

4. KopensuiiiHuii aHai3 3acBIAYMB NMPSAMHUIA TICHUM 3B'130K MacH Tu1a 13 OT
10C (r=0,76-0,88; p<0,001); CAT nomipao nipsimo kopenroe 13 OT (r=0,38; p<0,05);
3XC cunbHo 3B's3anuii 13 XC JITHIL (r=0,93; p<0,001), a XC JITIBIILI 3B0poTHO
kopemoe 3 OT (r=-0,40; p<0,05) Ta pieem TI (r=-0,41; p<0,001), sx 1
KOHIIeHTpallisl BitamiHy D HeratuBHO morpanuyHo 3B's3aHa 3 IMT, OT 1 OC (r=-
0,41-/-0,38; p<0,05), BiAMOBIIHO.

BceranoBunu Biporiguuii 3B'si3ok reHa AGTR1 (rs5186) i3 piBaem AT
(x?>=18,86; p=0,016) Ta xonuenrpauicto IITT kposi (¥*=9,79; p=0,044). 'er VDR
(rs2228570) He MiATBEPIUB BIPOTITHUX aCOIaIlii 13 OLIBIIICTIO MPOaHaTiI30BaHUX
aHTPOMOMETPUYHO-TEMOJUHAMIYHUX 1 METa0O0JIIYHO-TOPMOHAIILHUX [apaMeTpiB,
okpim IA (F=3,80; p=0,05).

HMucnepciitauit ananiz ANOVA niarBepaus 3B's130k AT 13 Bikom (F=7,46;

p<0,001), macoro tina (F=4,32; p=0,048), 3poctom (F=5,60; p=0,04), OT (F=7,61,
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p=0,043), a Takox i3 OT/OC (x%*=6,75; p=0,004), piBHem rmoko3u (}>=9,41;
p=0,003), Bitaminom D i IITT (3%=6,08; p=0,043 i v*=19,34; p=0,013), BixnosizHo.

IMT 3B's3anuii ouikyBano cunbHO i3 OT (%?=40,06; p<0,001), Takox i3
OT/OC (x*=12,13; p=0,007), KOHIEHTpALiclO TIIOKO3M KpOBi Ta Biraminy D
(x*=19,11; p<0,001 i %?>=16,12; p=0,001), norpanuuso 3i cnaxkosictio 3a CC3
(x*=7,72; p=0,052).

PiBenr BiTaminy D B kpoBi acoritoe 3 macoro Tina (F=6,48; p=0,013),
spoctom (F=4,33; p=0,04), OT (%>=15,93; p<0,001), piremM rmoko3u (y>=10,66;
p=0,001) 1 XC JIIIBU] (F=6,53; p=0,012). Hua IITT BcTraHOBWIM JOCTOBIpHMIA
3B'30K TiIbKH 31 criiBBigHomeHHsM OT/OC (%%=6,86; p=0,032).
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AHAJII3 1 Y3AT'AJIBHEHHS PE3YJIBTATIB JOCJLIKEHHA

Ha cporomni Al 3anummaeTbcs HAWUTIOMIMPEHINTUM  HElHPEKIIHHUM
IUTAHETAaPHUM 3aXBOPIOBAHHSIM, HE3aJIEKHO BIJ pIBHA JOXOMIB KpaiHU Ta ii
rpomazsH [63, 319]. 3aranpaa nomupenicte Al y CBITI cepesi JTOPOCTUX CTAHOBUTD
omu3bko 30-45%, 31 cTaHAAPTU30BAHUM MOKAa3HUKOM IMOIIMPEHOCT] Y YOJIOBIKIB 1
KIHOK — 24% Ta 20%, BiAmoBiAHO 1 3pocTae 3 BikoM [63, 214]. Cepen ocid BikoM
noHaa 60 pokiB nomupeHicte Al' nepesuirye 60% [63]. B aGcomoTHUX mudpax
noka3Huk nomuperocti Al y 2019 pomi y cBiTi Bupic g0 18,6 MiIH BUMAIKIB, a
CMEPTHICTB — A0 1,16 MIIH, 13 mepeBakaHHsIM y KpaiHax Adpuku, LlenTpansHoi A3ii
ta Cepearporo Cxozay [158]. 3a mporHo3aMu ekcrepTiB KUTbKICTh XBOpuX Ha Al''y
CBITI 3pocTatuMe i Hagaui, JocarayBmu y 2025 pori 6mmseko 1,5 mupg oci6. [pu
npomy miaBuinenuii AT, 3a mammmm Global Burden of Disease Study (2017),
3JIMIIAETHCS MMPOBITHOIO MPUYMHOIO CMEPTI B YChbOMY CBITI, 110 cTaHOBUTH 10,4
MJTH cMepTei Ha pik [105, 198].

3B's130k Mk piBHeM AT 1 CCP BcTaHOBi€HO AJi Oyb-SIKOTO BIKY Ta BCIX
etHiunux rpyn [48, 302, 318]. loBeneno, 1o micist S0 pokis pieeHb CAT € kpamum
NPEIUKTOPOM YCKJIaJaHEeHb, HK piBeHb JJAT [49, 302 318]. IIpu 11boMy, BHCOKHI
JAT nor’sizanuit 31 30umbpmenHsM CCP B oci6 Bikom momoxamie 50 pokiB. A
NiABUILEHUH MynbcoBU AT Mae HECIPUATIMBE NPOrHOCTUYHE 3HAUYEHHS B JTIOAEH
cepenHboro Ta ctapiioro Biky [318]. Ha Ykpaini, 3a naHuMu oQiliiiHOT CTATUCTUKH
MO3 AT 1-ro cryneHsi 3yCTpi4aeTbcsl y KOXXHOTO apyroro xBoporo, Al' 2-ro
CTYHEHS — Y KOXHOTO TpeThoro, a EAI" 3-ro crynens — y koxxHoro mn'sitoro [5, 8].
Oxpim piBHs AT, BiKy, CTaTi, MIKIAJIMBUX 3BUYOK € HU3KA IHIIUX JOCIIHKCHHUX 1
MaJIoIOCHIIKEHUX NpeukTopiB y cTpatudikaiii CCP: meTtaboniuyHux (IlyKpOoBU
niader, 30UTBIIEHHS CEYOBOI KUCHOTH, auchimigemis, OXK), iMyHOJOTTYHHX
(JIenTUHO-aIUTTOIUTOKIHOBUM ArcOaaHc), TOPMOHAIBHUX (paHHS MEHOIMay3a) Ta
FeHETUYHUX YHWHHUKIB PU3UKY, a TaKOX ITOBEIIHKOBUX, MCUXO-COILIAIbHUX 1
COIIAJIbHO-EKOHOMIYHUX (DaKTOpiB, XapyoBuX mnpedepeHIlii, sSKki BIUIMBAIOTH Ha

SKICTh XKUTTS, IEPeOIr 3aXBOPIOBAHHS 1 YaCTO ACOIIIOIOTH 13 HOTO TSIKKICTIO. Tomy
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paHHe BUsIBIeHHS npeaukTopiB EAT, yn n1o1aTkoBUX (aKkTOpiB PU3UKY MOKIHBUX
YCKJIaJIHEHb, @ TAKOXK 1X CBO€YAaCHA KOPEKIIis, CTAE HAPIKHUM KaMeHEeM MEepBUHHOI
1 BTopuHHOI nipodinaktuku sk CC3 3aranom, Tak 1 EAT 30kpema.

HesBakatouu Ha Te, 1110 OCHOBHI NMaToreHeTH4Hi JaHku ¢popmyBaHHs EAIL e
yHIBEpCcalbHUMH, dYepe3 aktuBalilo PAAC, TKaHUHHI Ta CHCTEMH1 BIUIMBU
anrioteHsuHy Il na penentopu 1-ro 1 2-ro tumie (AGTRI, 2), Merabomiunuii
nucOanaHc Ta IMyHOJIOTIYHI MEXaHI3MH 13 PO3BUTKOM €HIOTETabHOT AUChYHKIIIT,
tomro [105 - 107, 280, 281, 313, 321], poab okpeMHuX METa0O0JIIYHO-TOPMOHAIBHUX
MECEH/[)KEPIB Ta TEHETUYHUX MPEIUKTIB y naroreHe3i EAI" BuBUeHa HeTOCTaTHBRO 1
NOTpeOYIOTh MOJANBIINX AOCHIKEHb, a B MOMYJALII YKpaiHUiB MOAIOHUX pOOIT
BUKOHY€ETHCS MaJIo.

JlocipkeHHsT TeHOMHUX acormiamii rineprensii (Genome-Wide Association
Studies of Hypertension (GWAS)), metaananizu GWAS Ha OCHOBI IPOEKTIB
HapMap ta 1000 Genomes [308], siki BKIIOYaIOTh COTHI THCSY CYO’€KTIB,
3acBimuniaM, mo Al € mojireHHMM 3axBOproBaHHsAM, K 1 OutbmiicTe CC3, 1m0
peaiizytoTh ceOe y B3aeMOil i3 (pakTopaMu HaBKOJIMIIIHBOTO cepepoBuina [228].
Jlani meTaaHadi3d 3HAYHUM YWUHOM PO3MIMPWIN HAIle PO3YMIHHA T€HETHUYHOI
apXITEKTYpH CEepUEBUX 3axBoproBaHb. Y kaTtano3dl GWAS (www.ebi.ac.uk/gwas/)
MOBIJIOMJISIETBCS TIPO COTHI JIOKYCIB, $IK1 IGMOHCTPYIOTh 3B'SI30K 13 Ounbil, HIXK 10
CepIIeBUMHU 3axBoproBaHHsAMH, abo ¢eHorumamu [308]. V ®dpeminreMmcbkoMy
nocmimkenni «Heart Study 100K Project: genome-wide associations for blood
pressure and arterial stiffness» Bcranosiaeno, mo 30-50% Bapiamiiit AT
BU3HAYAETHCS CMAJKOBUMU TeHeTMuyHUMH ¢aktopamu [173]. Came Al cnpuse
po3Butky IXC, hiOpumsiii nepencepar Ta ceprieBoi HEAOCTATHOCTI, TOMY 3HAHHS
TEHETUYHOI0 MIJIPYHTS € BAXJIMBUM (PAKTOPOM Yy AIarHOCTHUII, KOHTPOJI Ta
JIKyBaHHI BCIX IIMX 3aXBOpIOBaHb. OJUH 13 MacIITaOHUX MPOEKTIB 3a ydacTio 140
000 oci6 eBpomneiicrkoro moxompkeHdss Benukoopuranii Biobank, mpoananizoBano
1000 renoMiB, siki fanu HaOip gaHux 13 9,8 Minbiionamu renetTuayHux SNP BapiaHTiB
s Mmeta-aHamizy [310, 311]. 3a J0mMOMOror OCHOBHHMX —MIiKHAPOJHUX

KOHCOPIIYMIB JIJIs TTapajiesibHO1 perutikaiii BoHu Brrounin gani GWAS Big 330
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956 0ci0 y 1imoMy Ta moBigoMuiiv ipo 107 3HauyImMX JOKYCIB, cepel SKux 24 Oyinu
noB'szani 13 cucromiuanMm AT (CAT), 41 3 miacromiuaum AT (HAT) Ta 42 13
nyJIbCOBUM TUCKOM. CtaHoM Ha chorogHi GWAS ineHTH(diKoOBaHO Ta BiITBOPEHO
reHeTuyHi Bapiantu noHaj 200 JOKyciB MOMIPHOTO, YU cladkoro BuMBy Ha AT.
OpnHak, HE3Ba)kKar0YM Ha BENMKUN Habip gaHuX cBiToBOro karaigory GWAS i3
JOCIIJIKEHHSI TEeHETUYHOro mArpyHtss AT, TSKKO TOSICHUTH BECh CIEKTP
nucyHKIii ckinanoBux cuctemu PAAC.

Tomy Hamry yBary npuBEpHYB reH, 3ainyudeHuid B poboty PAAC uyepe3
aKTUBHICTh peuentopiB 1-ro tumy no auriorensuny II, posramoBanmii y Bcix
opranax i cucremax (AGTRL, rs5186), a Takok T'eH, SIKUI OIOCEPEIKOBAHO aCOIIIIOE
13 MeTabo1IyHO-IMyHOJI0oTIYHUME JlankaMu PAAC — snepuuii peuenrtop Bitaminy D
(VDR, rs2228570). I'er VDR 3Haxomutbes B 12-i xpomocomi 12q13.1. OnauM 3
HaiOubi BuBYeHUX SNP rena VDR € Fok I (rs228570 a6o rs10735810), yciuenuit
anenb SIKoro Moxke BruiMBaTH Ha AT Ta migBuinyBaTH pusuk rimepronii [219].
Husbkuit pisens BiTaminy 25 (OH) D y noeananni 3 noaimopdizmom FoklI acoriitoe
31 30UTBIICHHSIM aKTUBHOCTI peHiny mia3mu tTa PAAC [171], 301nbinye pusuk Al
okpemux CC3 Ta meraboniunux posnauis [120, 298, 299, 305]. [Ipu nubomy piBeHb
BitaMiny D y HuM31i gociikeHs He MaB 3B's3Ky 13 reHoM VDR (rs2228570) [87,
219], a #ioro BIUIMB Ha BIUIUB HA OKpeMi KJIiHIYHO-TIaTOreHeTH4H1 JaHku EAT He
BUBYEHO JI0CI.

I'en AGTR1 (rs5186) posramoBanuii Ha JOBromy Imiedi 3-i XpoMOCOMHU
(3921-25), Hamiuye 5 ex30HIB 1 BimHeceHMH a0 reHiB-kanaumaTie Al'. OmucaHo
omm3pKko 20 momiMopdi3MiB IaHOTO TeHa, ajne Haitoumbm BuBYeHNM € A1166C SNP.
B okpemux mocmimkeHHs BCTaHOBICHO, mo C-anens, un CC-renorun reHa AGTR1
noB'si3aHuil 13 yacTimoro nosieoro ['JIII, BuluM iHAEKCOM Macu MioKapja JiBOTO
nutyHouka [151], 3minamu AT nipu HaBaHTakeHH1 KajieM [135], BUIIUM pU3UKOM
pannboi mosis X XH y xBopux Ha Al', Bazocnazmom [56, 151]. Ognak, nanux 1mom0
By reHa AGTR1 (rs5186) na merabosmi3m sinifaiB 1 ByriieBoaiB 3a EAI, a Takox

ioro 3B's3Kky 3 reHoM VDR (1rs228570) nyxe maio, y T4 B yKpaiHChKIi MOMyJIALIi.
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VY 3B'S3Ky 3 O3HaYEHUM BHIIE, MOTPEOYIOTH JeTajizalii MeTradosidHo-
MECEH/KEpHI Ta MOJIeKyIsspHO-reHeTHnuH1 MexaHi3mu EAI Ta ii mporpecyBanHs 3
ypaxyBaHHSIM TEHJIEpHUX  OCOOJMBOCTEH, piBHA BiTaMiHy D  kpoBi,
apaTHUPEOiTHOTO TOPMOHY, 10HI30BAHOTO KAJIBIIiIO0, TJIIKEMIYHOTO CTaTyCy, OOMiHY
JIMIIIB Y KOHTEKCTI JIe3adanTarii MaToreHeTHIHOTO 3aXUCTy. Takox, MOTpeOyoTh
yrouHeHHs reHernuHi npeaucrosuiii (VDR (rs2228570) ta AGTR1 (rs5186))
po3BuTKy EAI' 3 MeTO0 MpOrHO3yBaHHA Ta pPaHHBOI JIATHOCTUKH TSKYOTO
KJIIHIYHOTO TIePeOIry TinepTOHIYHOI XBOPOOH Ta BUAUICHHS TPYIl BUCOKOTO PU3UKY.

Mema pobomu: TOKpAIIUTH AIarHOCTUKY Ta MPOTHO3YBAHHS €CEHIIIHOL
apTeplajJpHOl TINepTeH3li 3 ypaxXyBaHHSM KIIIHIYHHUX, METa0OJIYHUX Ta
MOJIEKYJIIPHO-TEHETUYHUX YNHHUKIB 11 HECTIPUSATINBOTO Mepeoiry.

BinOip mamientiB y gocnipkeHHs 13 EAIT mpoBoaunu BiANOBIAHO [0
BiTuM3HsgHOro mnpotokony (Haka3z Bim 24.05.2012 p. No 384) i pexkomeHpaariit
€Bporneiicbkux TOBapHCTB Kapaiosorii ta rineprensii (ESC, ESH 2018) [8, 318].
Etan ckpuniary npoitnuto 100 xBopux Ha EAI II cranii, 1-3-To cTyneHiB, Bix
nomipHoro o ayxe Bucokoro CCP. I'pyny kontpomto ckinanmu 60 mpakTHYHO
3nopoBux 0ci6. Bei o6cTexeni mianucanu BiaAnoBiaHy ¢hopmy iHPOPMOBaHOT 3roiu
Ha TIPOBEIEHHS BCIX IMOB’S3aHUX 13 JOCHIJDKEHHSM MpOLEIyp Ta Y4acTb Y
nocmimkerHi [1 - 6]. IIpoTokon mocaiKeHHs CXBAJICHO KOMICIEK 3 O10MeaUIHOL
etuku bJIMY (mpotokon OloMEIUMKO-€TUYHOI eKcnepTu3u npoTokon Ne§ Bif
17.05.2018 p.)

JlocnmipkeHHsT HOCUIIO OJJHOMOMEHTHHMM XapakTep, OyJIo MPOCIEKTUBHUM,
KOTOPTHUM, Ha KINTalAT «KOHTPOJb-BUMAMOK». Ilim uyac BHUKOHaHHS poOOTH
TOTpUMaHO XeNbCIHCHKO1 Jekapaiiii BcecBiTHROI MemuyHOi acorfiarii 1mojo
CTUYHHMX TPUHIUIIIB MPOBEACHHS MEIUYHUX JOCHIDKEHb 32 YJ4acTIO JIOJWHU, a
TaKO’K OCHOBHI BUMOTH KpallIUX KIIHIYHUX Ta JJabopaTtopHux npaktuk (GCP, GLP).

Emanu oocniooscenns exnrouanu: Bindoip xBopux Ha EAID 3aramom s
JOCJTIKEHHST; CKPUHIHT Ha BIJIMOBIAHICTh KPUTEPISIM BKIIFOUCHHS / HEBKJIFOUCHHS 13
HACTYITHUM BUKOHAHHSM OCHOBHUX aHAMHECTHUYHHX, KIIIHIYHO-aHTPOTIOMETPUIHHIX

00CTeX)eHb, JTA0OPATOPHUX Ta THCTPYMEHTAIBHUX JNOCITIKEeHb. BinTak, BUKOHAIH
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PO3MOII TalI€HTIB HAa rpynu 3ainexHo Bia crati, IMT, piusa AT, Bitaminy D,
nojiMoppHUX BapiaHTiB mociimpkyBanux TeHiB VDR (rs2228570) ta AGTR1
(rs5186), Tomro. CTaTHCTUYHO OIpaIlOBaIM oTpuMaHi naHi. [IpoanamizyBanu Ta
y3araJbHWIA OTPUMaHi1 pe3yiabTaTH. Ha mijmcTaBi BUSBIECHUX KITIHIYHHX 3MiH,
MOKa3HUKIB MeTa00JIIYHO-TOPMOHAIILHOTO CTaTyCy, pPe3yJbTaTiB MOJIEKYJSIPHO-
TeHEeTUYHUX JOCHIJKEHb, a TaK0X CYMYTHIX YWHHUKIB C(QOPMOBAHO TIpyInu
BHCOKOTO PU3UKY TsDK4uoro nepediry EAIT Ta MOXIMBUX MeTabOMIYHUX PO3NAIIB.
Bnepmie po3pobiieHO Ta TNAaTOr€HETHYHO OOTPYHTOBAHO HOBI  CHOCOOU
MPOTHO3YBAHHS 1 JIarHOCTUKH TshK4oro niepediry EAT.

Bik xBopux (n=100) konuBascs Bin 41 10 74 pokiB 1y cepeJHbOMY CTAHOBHB
57,86+7,81 pokiB. Bik 0¢i0 KOHTPOJIBHOT rpynH (PAKTUYHO 310poBHX, N=60) — Bix
30 no 58 pokiB, y cepenaboMy 46,37+6,77 pokiB (p>0,05). Cepen oOcTeKEHUX
JIOMIHYBaJIM JKIHKU HaJl YOJIOBIKaMu y 2,72 pa3y, He3aJIe:KHO BiJ rpynu: Ha 26,67%
y koHTpoi (¢?=8,53; p=0,003) i Ha 58% y mocnigniii rpyni (x*=67,28; p<0,001).
Tengepuuii po3moaia OyB HACTYIIHUM: cepell XBopuX 4oiosikis — 21,0% (n=21),
xiHOK — 79,0% (n=79), y koHTpOIi — 36,66% (n=22) Ta 63,33% (N=38), BiAMOBITHO
(x%=4,68; p=0,031). HeoOximHo 3ayBa)xuTH, IO 0COOU JOCIIIHOI Ta KOHTPOIBLHOI
rpym He Tiepe0yBalli y POJIUHHUX CTOCYHKAX.

3 ypaxyBaHHSM IIOCTaBJICHOI METH 1 3aBlIaHb Yy POOOTI 3aCTOCOBAHO
HACTYTHI Memoou 00CiOIHCeH . 3aralbHOKIIHIYHUM (OTJ1s11, 301p aHAMHE3Y KUTTS
Ta XBOpOOHU, 3arajibHuil aHami3 kpoBi Ta ceui, BumiptoBanusa UCC, CAT, JIAT);
aHTporomeTpist (3pict, maca Tiga, IMT, o0Bim creron Ta Ttami (OC, OT));
O1oxiMiuHuU# (O11pyOiH Ta Horo Ppakuii, (epMEeHTH MEUIHKH, IJIF0K03a, KpEaTUHIH,
CEYOBa KUCJIOTA, CCYOBUHA); KOJIOPUMETPUIHHM, CH3UMATUYHUHN (JTIMITHUN CIIEKTP
KpOB1); TOTEHIIIOMETPUYHUM METOJ HJisi aHali3y eJICKTPOIITIB (10HI30BaHUM
KaJIbLI CHUPOBATKH); IMyHOXEMIJTIOMIHICIIEHTHUHN (MapaTupeoifHuii ropMoH, 25-
OH Bitamin D); renernunuii (skicHa ToJIiMEpa3Ha JIAHIIOTOBA PEaKIlisi B PEKUMI
peansHoro vacy (QRT-PCR, IUUIP)) ans perexkuii nonimopdizmy rexis AGTR1
(rs5186) i VDR (rs2228570); inctpymenTanbHi (odicue BumiptoBanns AT, EKT y

12-tu BinBemennsix, ExoKI, 3a motpebu — conorpadiss opraHiB dYepeBHOI
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MOPOKHUHM); CTATUCTUYHO-aHAIITUYHI. BCl XBOp1 3HAXOAWIKCH TiJT TUHAMIYHUM
CIIOCTEPEKEHHSIM CIMEMHOro JiKaps, 3a TMOTpeOu iX MPOKOHCYIHTOBAHO
Kap/110JI0TOM, HEBPOJIOTOM 1 0()TAIbMOJIOTOM.

I'eneTnunwmii aHami3 BukoHamu 3a reaoM VDR (rs2228570) miis 160 oci6 (100
xBopux 1 60 0ci0 rpynu KoHTpoITt0), a 3a reHoM AGTRL1 (rs5186) mist 120 oci6 (72
XBOPHX 148 — MPaKTUIHO 37I0POBUX).

Cepen obOctexxennx 3aramiom (N=160) mepeBakamu xinku (N=117) Hax
yonoBikamu (N=43) Ha 46,24%: 73,12% npotu 26,18%, Baromiiie y XBOpUx — Ha
58%, HiX y KOHTposi — Ha 26,66% (y*=4,68; p=0,031). Y 27% nauicuris Oy
CynmyTHIA komrieHcoBanuii [[/I2 Tumy, mJiarHOCTOBaHWN  BIAMOBIAHO /IO
pexoMeHaIliif €BpoIechKOo1 acorrialii 3 BUBYCHHS Aia0eTy, po3podieHux aiss ESC
(ESC/EASD Guidelines, 2019). 16% oci6 kypumu cepen xBopux i 10% y koHTpOi
(x>=1,14; p>0,05). O6Tsxeny crmaakosicts 3a CC3 (y 4onoOBIiKiB 10 55 pOKiB, y
XKIHOK — 710 65 pokiB) BcTaHOBWIN Y 69% xBopux Ta y 40% mpakTUYHO 3I0POBHUX
(x*=12,96; p<0,001). I3 cynyTHBOi ceplEeBO-CYAMHHOI HaTONOrii BUABMIN Y 15%
oci06 mocmianoi rpynu IXC (crabinbHa crenokapais Hanpyru [-II ©K), y 4% —
NepeHeceHl B aHaMmHe3l Miokapautd, y 10% oci0 — JUCHUpPKYJISTOPHY
ennedanonarito I-II cr, y 5% — XpoHIUHI 3aXBOproBaHHS NEpUQEPIHHUX apTepii.
binbima nosmoBuHa narieHTiB (52%) ta 1/3 oci6 rpynu xonTpoio (33,33%) manu
XPOHIYHI 3aXBOPIOBAHHS OpraHiB IUTYHKOBO-KHMIIKOBOIO TPakTy y ¢asi pemicii
(x%=5,28; p=0,022), 3anizo- (i/um BiTamin By,-ponieso nedinuray) anemiro —y 10%
1 5%, BignoBigHo (p>0,05). V Bcix mamienTiB BusiiaeHo ['JILI 3a manumu EKT 1/4m
ExoKT'. Ilpu ubomy 85% xBopux Ha EAI" manu 30unbimenuit o0Bix tamii (OT) (>88
CM IS XKIHOK, >102 ¢cM — mJig 4OJIOBIKIB), a B KOHTposi Takux Oyno 33,33%
(x*=44,38; p<0,001).

Hamu BcTaHoBiieHO, 10 y oOcTexeHid momyssiii MemkaHiiB [liBHIYHOT
bykoBunu xBopux Ha EAI" myranis rena AGTR1 (rs5186) y romMo3urotTHomy crasi
3yCTpidaeTbest 13 4actoToro 2,78% 3a BIACYTHOCTI TaKOi y TpyIi MPAKTUYHO

310poBuX, a reHa VDR (rs2228570) — y 23% Bunajkis, 1110 CTATUCTHYHO 3HAYUMO
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HE BIAPI3HAETHCS BiJ IPYIH KOHTPOIIrO. AneiabHuit po3noaia rena AGTR1 (rs5186)
3acBiIuye JAOMiHyBaHHS A-anens y 3,8 pa3dy cepen xBopux Ta 'y 5,9 pasy y rpymi
koHTpoito  (p<0,001), 1m0, He3BaKalYM HAa  HE3HAYHMM  HAJJIUIIOK
TETEPO3UTOTHOCTI, HE MOPYIIyE 3arajioM OYIKyBaHOI MOIMYJISIIIHHOI pIBHOBAaru
Hardy-Weinberg. Biporimaux BiAMiHHOCTEH anebHOTO po3noity 3a reaom VDR
(rs2228570) He BCTAHOBWIM, BIAXWJICHb BiJ 3aKOHY IOIMYJSALIHHOI pPIBHOBaru
Hardy-Weinberg e BusiBneHo. BiqHocHa gactora aneneit reHiB AGTR1 (rs5186) Ta
VDR (rs2228570) Mmix XBOPHMMH Ta IIPaKTHYHO 3JOPOBHMH BIPOTiJHO HE
BIJIPI3HSIETHCS 1 BIANOBIAA€E TaKiM I €BPONEOiTHUX MOIMYJISITIH.

Biporignoi pizaumi B po3nonini reHotuniB reHiB AGTR1 (rs5186) i1 VDR
(rs2228570) y rpymi xBopux Ha EAI 3 ypaxyBanusm crati, OT (ms rena VDR) He
BcTaHOBUIM. YactoTa mamieHTiB 31 30uibiieHnM OT mepeBaxkana HaJ TaKUMH Y
rpyni koHTpomo Ha 19,44% (%*=7,54; p=0,006), ocobmBo cepen Hociip C-anens
reda AGTR1 — y monan 2 pasu (p<0,001). Cymytaiit /]2 3ycTpiganu BUKITIOYHO
cepell XBOpHX, 0€3 CTAaTUCTUYHO 3HAYUMOI PI3HHUIIl 33 TEHOTUIIAMH aHAII30BaHUX
reriB. [Ipu anamizi rena AGTR1 cepen xBopux koxeH m'situii kypuB (20,83%),
yacTiie cepen HocliB AA-reHotuny reHa. Tozdl sSiK cepel MPaKTUYHO 3J0POBHUX
Kypwiu TiTbk# 8,33% 0ci0 13 MapuTEeTHOIO YacTOTOIO 32 TEHOTUIIAMH aHAJ130BaHHUX
reHiB. CTaTUCTUYHO 3HAYMMHUX BIJIMIHHOCTEH Yy YAaCTOTI CIHAJIKOBOi CEpIEBO-
CYJIMHHOT MaTOJIOT1i He BCTAHOBHJIH.

Cepen xxinok xBopux Ha EAI" 82,35% manu 36ibmieHe criBBigHomeHHs OT
1o o6Boay crerod (OT/OC >0,85 yo), mo Oyno Ha 55,68% wyacriiie, HIXK cepell
IPaKTUYHO 310poBHX (Y?=24,79; p<0,001), 0cobmBO y HOCIiB AA-TeHOTHUITy reHa
AGTR1 (rs5186) na 29,16% (3?=22,96; p<0,001) Ta A-anens rena VDR (rs2228570)
— 30,64% (p=0,054). Cepen yonoBikiB Maiike y Bcix (92,31%) nmokazauk OT/OC
nepeBUIIyBaB MpuiHATY HOpMY (>0,90 yo0), 6€3 BipOriHOT pi3HUIIl MK TPYTIaMH 1
3a renotunamu reia AGTR1 ta VDR: cepen xBopux —y 95,23%, y KOHTpoJl — Y
88,89% 4010BIKIB.

Hamu Bmepie BCTaHOBJIEHO, 10 TO€JHAHHS MIHOPHHUX — alieliei

aHaJI130BAHUX I'€HIB (C-aJ'ICJ'IB AGTR1 /AAVDR + C-anenp AGTRllAGVDR ) HiJIBI/IH_Iye PU3HUK
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nossu EAT y momysuii y nonazn 3 pasu (OR=3,36; OR 95%CI:1,24-9,09; »?=5,88;
p=0,015). HatomicTb, o€ JHaHHS AUKKUX aJiejield 000X T€HIB Y TOMO3UTOTHOMY CTaHi
(AAacTrR1/AAvDR) uraHTh TipoTekTuBHUE BB (OR=0,42; OR 95%CI.0,18-1,0;
v>=3,74; p=0,05).

3a JOMOMOTOI0 aHaNi3y TeH-TCHHHX B3a€MOJIN HaMH BHUSBIICHO, IO TCHH
AGTRL1 (rs5186) ta VDR (rs2228570) peani3yioTh CBiii MaTOreHETHUYHUN BILIUB Y
MeXaHi3Max pO3BUTKY 1 IiporpecyBadHss EAI" B3aeMo11F049M TaKOX 13 HU3KOIO T'€HIB,
He 3anydeHux HanpsMmy B akTuBHICTE PAAC (HTR2B, BDKRB2, RXRA, JAK?2,
LEF1), depe3 mmpokuii crnekTp MeTabOJIYHUX, TOPMOHAIBHUX, CYIAUHHUX,
HEHPOMENIATOPHUX Ta PELENTOPHUX CUTHAIBHUX NUISIXIB 13 JIOMIHYBaHHSIM
Gbi3uuHO1 TeH-TeHHO1 B3aemoii (67,64%) ta ko-excmpecii (13,5%).

[TopiBHsmpHUN aHami3 4YacToT mnodiMopdHux BapianTiB TeHiB AGTR1
(rs5186) Ta VDR (rs2228570) 3 iHmMMH TONYJAILISIMA Ta pacaMH 3acBiTIHB
BIJIMOBIJTHICTb TAKUM JJIsl 010 €BPOTICOINHOI pacu Ta CyMillll pac B aMEpPUKAHCHKIN
MOMYJIATIT 13 mepeBakaHHsIM KaBkasiaHMiB: 1y reHa AGTR1 — PA=0,79-0,85 mpotu
PA=0,65-0,83 Ta Pc=0,15-0,21 mpotu Pc=0,17-0,35, BignosigHo (p>0,05); n1s rena
VDR — P=0,48-0,53 npotu P»,=0,39-0,41 ta Ps=0,47-0,53 npotu Ps=0,59-0,61,
BignoBigHo (p>0,05). Hlupokuii po3kua myrtamitHoro C-anenst rena AGTR1 B
€BPOIICOIHIN paci 3acBiAUye HEOMAHOPIAHICTH TMOMYJAIIN Ta €THIYHI T€HETHYHI
ocobymBocTi. Yactora ocHoBHOTO A-ajnens rena AGTR1 y nammomy gociimxeHHi1 (B
nonyssuii MemkaHIiB [liBHIYHOI BykoBHMHM) BIpOTiHO MpeBatoBajia HaJl TAKOKO Y
xkuteniB CximHoi ta IliBmenHoi A3ii, a Takox adpoamepukaniip (p<0,05). A
yacToTa MiHOpHOTO C-ajielsi HaBlMaKy BUSIBWIACH Maike yABiul MeHIIow (p<0,05),
HIX Y MIPEJCTaBHUKIB €KBATOPIAJIBHOI 1 a31aTChKOi pac. OTpuMaHi HAMH Pe3yJIbTaTh
4acTOTH MIHOpHOTO A-anens reHa VDR nepeBakanu, 3a nanumu 60a3u NCBI, Taki
XapakTepH1 JIA a31aTchKoi 1 adpoamepukaHchkoi pac y 1,2-3,2 pazy (p<0,05), 3a
meH1oi yacrotu G-anens y 1,2-1,7 pasy.

Hamu BusBieHno, mo BigHOocHa dyactoTa oci0 13 oxupinHsaM (OXK)
nepeBaxkayia cepen xBopux Ha EAT, Hix y koHTpomi y 2,73 pa3y (56,94% npotu

20,83%; p<0,001) i He 3anesxaa Big moaimophHux BapianTiB rea AGTR1 (rs5186)
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B MeXax KoxHoi rpynu. OnHak, Mk rpynamu yacrtime 3yctpidanu OXK y xBopux
HociiB AA-renotuny rena AGTR1 y 3,7 pasy (%>=8,38; p=0,004), y HoCiiB C-anens
— vy 2,11 pasy (x>=3,37; p=0,052), Hixk y koHTpoui. TaKy 3aJIeKHICTh BCTAHOBUIIH
s renoturiB reHa VDR cepen HociiB minopHoro A-anens resa VDR BimHOCHA
gacrtoTa 0ci6 i3 oxupinaam (IMT >30,0 kr/mM?) qoMiHy€e Hajl TaKOK y KOHTPOII y
6,3 pasy (1?=9,51; p=0,002) i 3,6 pasy (3>=3,53; p=0,05) BignosizHo.

[Ipu mpoMy, BimHOCcHa wyacTtoTa 0ci6 i3 HopMambauM IMT (<24,9 xr/m?)
MIPEBAIIOE Y TPYIl KOHTPOJIIO TUIbKU cepen HocliB AA-reHotuny rena AGTR1 y 9
pasis (y>=13,8; p<0,001) ta minopuoro A4-anens rena VDR y 2,9 pasy (y?=6,06;
p=0,014) 1 16,7 pazy (p<0,001), BimoBigHO.

Cepen nociiB mytaritnoro C-anemnst reHa AGTR1 Ta minopHoro A-amens
reda VDR BiporigHo dacriiie 3ycTpivaiu ocio i3 2-, 3-M ctyneHsmu enenaiii AT,
HiX cepell BIacHUKIB AA-, un GG- renorumis Ha 25,32% (x*=4,52; p=0,033) i 18%
(x?>=15,62; p<0,001), Bigmosimno. Opnmak, nerki cryneni rineprensii (1-i Ta
Bucokuii HopmanbHUl AT) nmominyBanu y HocliB AA-reHotuny rena AGTR1
(rs5186) ma 25,33% (y?=15,43; p=0,003) Ta y Bnacuukis G-amens rema VDR
(rs2228570) na 38% (x*=46,58; p<0,001), BiamnosigHO.

3a JaHWMMH HHU3KWA JOCIIKEHb BCTaHOBJIeHO, mo Hocii AGTR1 C-anens
MaloTh BUIIY PE3UCTEHTHICTh J10 1HCYMiHY, Outbuid pisers XC JITTHII, TT', 3XC
[127, 152, 209], vacTimmii po3sutok I1/I2 i giabernunoi Hedpomarii [127, 295],
nmpeekyiaMmricii  y  BariTHUX, MIABUINEHY BIANOBiAb  pe3uctuny, MCP-1,
KAJIBIIPOTEKTUHY Ta aKTUBAILIIO sIIEpHOTO (pakTOopa KB B MOHOHYKJI€apHUX KIIITHHAX
Ta IPUTHIYEHY MOCTIIPAHIiaJIbHy aIMIIOHEKTHHOBY peakiito Ha xup [209]. 3okpema
Musso G et al. BcranoBuim, mo noaimopgizm rena AGTR1 A1166C nependavae y
KoropTti oci6 HaBiTh 0e3 anamuezy OXK, L[, AI' Ta 3 HOpMaJIbHOIO YYTJIMUBICTIO JI0
incyminy (N=314) 9,8-piuny #mosipricts mossu Al' (OR:1,49; 95%CI:1,12-2,63),
HEeaJIKoroiabHOoi *upoBoi xBopoOu mneuinku (HAXKXII) (OR:1,67; 95%CI:1,26-
2,21), a takox 9-piune 30imbimeHHs puzuky CC3 Ta MapkepiB €HIOTENialbHOT

muchynkiiii [209]. Ha nymky aBtopiB, Takuii 3B'si30k C-anenst rena AGTRI1 i3
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3a3HAYEHUMHU BUIIE MapaMeTpamMu MOACHIOE MOXJIMBICTh II€ OJHOTO MUISAXY
aKTHBAIlll armomnTo3y TemaTOlUWTIB, MOsSBU Al, PE3HCTEHTHOCTI N0 IHCYIIHY Ta
nucyHkiii eHaoreniro. OgHak HE y BCIX JOCHIIPKEHHSIX JIOBEJICHO acoOIlialliio
Al1166C mnomimopdpizmy rena AGTR1 3 A, OX, pisaamu AT, CCP, um
MeTabomiyHuMu 3MiHamu [237, 272]. YV HamoMy JOCTIIKEHI MU HE BHUSBHIN
acorriarii momiMopgismy rera AGTR1 (rs5186) i3 IMT, uu yacrororo nosisu OX.
HartowmicTs Hamu BcTaHOBIEHO, 0 C-anens reHa AGTR1 (rs5186) miaBurye pusuk
I'X y moHax 2 pa3u 1 cepell MOro HOCIIB 4acTille TPAIUBUIUCH Taki 13 BUITUMU
piBasimMu AT.

Hamu yToO4uHEHO HAyKOB1 JaHl MpO Te€, 110 3HM)KEHHS BMICTY CyMapHUX
MeTaboiiTiB BitaMiHy D kpoBi (<30 Hr/mit) acoritoe 3 TsokuuM nepedbirom EAT (2,
3 cryneni mignarts AT) ma 15,16% (x*=31,57; p<0,001) Ta 3 YacTiIOW MOSABOIO
oxupinaa (IMT >30,0 xkr/m®) ma 24,17% (%*=6,48; p=0,011). 3HmKeHHS
ionizoBanoro Ca?" kposi He BrMBac Ha piBHi AT, Ui IIOABY OKUPIHHA y XBOPHX Ha
EAI'. HatomicTb, 3pOoCTaHHs PiBHS MapaTropMoHy (>65,0 mr/mur) HETOCTOBIPHO
iABUIIYy€ HMOBipHiCTS Tskuoro nepebiry I'X na 4,76% (x%=2,33; p>0,05), a Takox
ACOIIIOE 3 YACTIIIOKO TOSABOI OKMPiHHA BUcOKuX rpapauiii (IMT >35,0 kr/m?) Ha
30,56% (%%=7,54; p=0,006). Cepen mauieHTIB i3 HOPMAILHOIO KOHIEHTPALICIO
Bitaminy D y kposi (30-100 Hr/mur) dyacrimie TparuisFOTbCs OCOOM i3 JIETIIMM
nepedbirom EATD (1-ii ctymins eneBariii AT, Bucokuit HopMmansuuii AT) Ha 30%
(p=0,002) Ta i3 HOpMansHuM IMT, um Horo He3HauHMM miaBUIIeHHSIM (25,0-29,9
kr/M?) Ha 29,4% (y>=5.,45; p=0,019).

He maroTh aHanoriB BCTaHOBJIEHI HAMH pe3yJbTaTH, IO y XBopux Ha EAT
4acToTa MOpyIIeHb MeTabo0113My BYTJIEBOIB 1 JIiMiAiB, BitamiHy D, 3min piBas [ITT
Ta 10HI30BaHOT'O KaJIbLIit0 KpoBi y namieHTiB 13 EAI" He 3anexutsb Bia noaimMopdHux
BapianTiB reHa AGTR1 (1166A>C). HartomicTh, BigHOCHa KIJBKICTH OCIO i3
rinepxosecteposieMmicro (>5,0 MMoIb/11) y HOCIiB AA-TeHOTUITY Ta A-ajens TeHa
VDR (rs2228570) nepesunye taky y BaacHukiB GG-renorumny na 30,31% (y>=5,24;
p=0,022) 1 20,75% (*=3,84; p=0,044), Bimnosigno. Hassuicts A-anens rena VDR
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(rs2228570) B reHoTHmi 301JIbIIy€ HMOBIPHICTh IOSBH IiJBHUIICHOTO IHIACKCY
areporennocri (IA) B nopiBasanHi 3 GG-renorunom Ha 19,12% (¢?=2,89; p=0,06),
NPy [OMY Pi3HHIS CTAa€ CTATUCTHYHO 3HAYMMOIO nipu 3ictaBineHHi AG- 1 GG-
reHoTHIIB — y 22,96% (1?=3,70; p=0,046).

OTpuMaHi HaMH pe3ylbTaTH YACTKOBO MIATBEP/DKYIOTHCS HHU3KOIO
JOCITIKeHb, JIe¢ BUBYAIACh POJib BiTaMiHy D y MeTaboaigyHux mporecax (pO3BUTKY
1HCYJIIHOPE3UCTEHTHOCTI, YacToTi nmosisu /12 Tunmy ta OX, BrumBi Ha mimian),
AHTHOKCUJAHTHOMY 3aXUCTI (3MEHIIIeHH1 TIII0K030-0II0CEPEIKOBAHOTO
OKCUJATUBHOTO CTpECy), 3alaJbHUX peakiisx (3a BMicToM C-peakTUBHOTO
nporeiny - CPII), perymsamnii BMicty Ca?* B pisuux tunax xmitun [40, 291, 286, 312].
OnHak, B OKpeMUX poOOTax TakuX 3B'SI3KIB BCTAHOBJIEHO He Oyio. 30Kpema,
Lerchbaum E et al. [172] He BUABMB mpHW 10JATKOBOMY MpuiioMi BitamiHy D
CYTT€BHX 3MIH META0OIIYHUX [TapaMEeTPiB L1010 IHCYTIHOPE3UCTEHTHOCTI Ta JIII1/IIB
y 340pOBHX YOJIOBIKIB. [HIII aBTOpH TaKOX HE BCTAHOBHWIIM Y OCi0 13 ITiIBUIIICHUM
puzukoM po3BUTKY L[/I[2 Tumy, uM HOro HasBHICTIO BIUIMBY BiTaMiHy D (3a
HETPUBAJIOr0 Mpu3HaueHHS — 3-4 Micsmi) Ha HbAlc, 1HCYTIHOPE3UCTEHTHICTD,
piBeHb JniniaiB Ta anodinonporeinis (XC JITIII, XC JITIBIL), CPb, na mapkepu
OKCHJIATUBHTO CTPECY, a TaKOX IX acoliallil0 3 OKPEeMHUMHU aHTPOIIOMETPUIHUMHU
napamerpamu [98, 138, 327]. 3a3HaueHe BHINE HE 30BCIM Y3TOKYBajloCh 13
OTPUMAaHUMH B HAIIIOMY JIOCIIPKEHHI pe3yJIbTaTaMu, OJJHAK HEOOX1THO 3ayBaXKUTH,
10 MU BUBYAJIM PiBHI CyMapHUX MeTaboiTiB BiTamiHy D B KpoBi Ta ix acouiaiito 3
KJIIHIYHAMH, aHTPOMOMETPUYHUMH, METAOOIIYHO-TOPMOHATILHUMHU MapaMeTpaMu
Ta TEHETMYHUMH MpEAUKTaMU, O€3 NpHU3HAYEHHS AAHOr0 BITAMIHY y BUIJISAIL
JI0JJATKOBOI Teparii Ta aHali3y JUHAMIK{ OKa3HUKIB Y MPOLEC] JIIKYBaHHS.

JIoTIOBHEHO HAYKOBI JIaHi PO Te, 10 HasiBHICTH [[/]2 Tumy migBuiiye pusuk
EAT yonan 3 paszu (B - 4,23; 95% /1 BI11:1,34-13,31; p=0,009); y kyp11iB qanui
pusuk 3pocrtae y 2,5 pazu (BII - 2,89; 95%/1 BIII:0,98-9,34; p=0,052), a npu
360inbpmenni OT (>102 cM y 4ooBikiB, >88 cM y kiHOK) — Maibke B 4 pa3u (BII —
3,82; 95% 1 B111:1,41-10,37; p=0,006), cunepriuno sik i criBigHomienus OT/OC,
ane Timbku y xiHoK (BII — 35,0; 95%/11 BIII:12,48-98,19; p<0,001).
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Hamu ninTepmxkeno, mo oxupinasg (IMT >30 kr/m?) 36iabL1ye MmaHcH Ha
EAT maiixe yTpudi, a 0upiHHS BUCOKUX rpafauii (IMT >35 xr/m?) — y nonan 6
paziB (BIII - 5,03; 95%/J11 BI11:2,17-11,62; p<0,001 1 BIII — 8,25; 95%/1 BIII:1,82-
37,31; p<0,001) BimmoBimuo. Hatomicte, HOpMabamii IMT Mae mpoTeKTUBHMIA
edexT 1 poOuTh mancu Ha nosiBy ['X HaltHmK4MMHU y oOcTexeniit momyssiii (BII —
0,15; 95%/1 BII:0,05-0,42; p<0,001). OOTsKeHa CMAAKOBICTh 3a CEPIIEBO-
CYIMHHOIO TATOJIOTIEI0 TAKOX CYIPOBOKYETHCS 3pOCTaHHAM HMOBIpHOCTI EAT
Mmaibke yasiui (BII — 4,33; 95% /11 BIII:1,99-9,45; p<0,001).

3HmkeHHs BMicTy Bitaminy D y kpoBi (<30 Hr/mi) y oOcTexeHuX
CYNPOBOIKYEThCS 3pocTaHHsAM pusuky EAI maiixe yrpuui (BII — 2,90; 95%/11
BIII:1,0-8,59; p=0,048), a rinepriikemisi MPU3BOJIUTDH JI0 3pOCTaHHS WMOBIPHOCTI
EAT' y wmaibke 15 pasie (BII — 14,93; 95%/1 BIII:4,38-50,89; p<0,001).
30UTbIIEHHST PIBHA MApaTropMOHy KpoBi (>65,0 mr/mi) Ta 3HMKEHHS BMICTY
ionizoBanoro Ca?* (<1,12 MMoOIb/1I) He CIIpaBise BaroMOro BIUIMBY Ha mosisy EAT
y ooctexenii nomyssmii (p>0,05).

Briepmie BusiieHo, mo renotunu Ta aneni rena VDR (rs2228570) ue €
JIOIATKOBUMU YMHHUKAMU pU3UKy 1osiBu EAI" y oOCcTexeHii momynsilii 3arajoM.
Hartowmicts, C-anmens reHa AGTR1 (rs5186) mimBumye pusuk ['X y monan 2 pasu
(BII — 2,31; 95%/1 BIII:1,19-4,47; p=0,011), six 1 okpeMo HasBHicTh AC-, 4u
noeaHanusa AC+CC-renotuni (BIL — 2,09; 95%/11 BIII:1,03-4,25; p=0,038 1 BIII
—2,30; 95% 1 BIII:1,14-4,64; p=0,017), BinmoBigHO.

Hamu nomoBHEeHO HayKoBI JaHi Mpo Te, IO po3BUTOK 1 mepedir EAI
XapaKkTepU3yeThCsl KITHIYHO-TEMOJAVMHAMIYHUMHM 3MiHAMH Ta METa0OJIYHUMHU
po3ianaMu, K1 HeJIIHIMHO MOTIUOIIOI0THCA 3 TSKKICTIO TinepTensii: 3a EAI 2-3 cr
3poctatoth piBHI CAT 1 JAT nHa 16,25% 1 11,95% (p<0,001), mo acomuitoe 3i
3MmeHieHHsIM koHreHTpaii XC JINBIL na 14,89% (p=0,048) Ta rinepriikeMiero —
Ha 45,69% (p<0,001); 361nbmryeThest IMT, BiporimHO TUTEKH Yy KiHOK — Ha 23,11%
(p<0,01), six 1 OT Ta OC, onHak 6€3 0JHOCIIPSIMOBaHOI 3aeKHOCTI Big piBHA AT,
3pOCTaHHs apTepialIbHOTO TUCKY aCOIO€ 31 3MEHIIEHHSIM BMICTY BiTamiHy D KpoBi

1 3poctanHsaM koHteHTparii [T, ogaak BiporigHo TUTbkH y xBopux Ha EAI 13 AT
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2-3 ct. — Ha 13,92% (p=0,048) 1 13,26% (p=0,05) BianOBIAHO, IPU LILOMY PIBEHb
Vit D kpoBi cTae HIKYUM, Hi3K Y KOHTpoJIi Ha 16,39% (p=0,012). Pemra noka3HuKiB
ninigHOro nmpo@iio, ByrJeBOJHOro 0OMiHYy Ta ioHizoBaHoro Ca?" kposi, xoua i
NEPEBUILYBAIN [TapaMETPHU TPYIH KOHTPOJIIO, i€ HE JIOBEJM CBOET 3aJIC)KHOCTI BiJ
piBus AT y mamienrtiB i3 EAT.

Kuinigyna cumnromatuka 3a EAT 13 Buniumu piBasimu AT (2-3 cTyneHiB) y
HAIIUX XBOPHUX CYIPOBOKYBalach 301JbIICHHAM BIJHOCHOI YacTOTH CKapr Ha
emizonuuni 6ot B cepii, 4 auckoMpopT y TpyaHi KmtHi Ha 36,50% (y2=14,95;
p<0,001), ronoBHuii 6inb — Ha 38,97% (y*=15,04; p<0,001), nepudepiiini HaOpsKK
— ma 18,26% (x%*=6,16; p=0,013), y xoxuoro m'storo 6yna zamumka (21,05%).
OxpiM TOTO, 3pOcTalia 4acTOTa PU3UKY (haTadbHUX CEPLIEBO-CYAMHHUX YCKIATHEHb
SCORE >5,0 yo cepen nauienTis i3 AT 2-3 ¢t Ha 21,65% (3?=4,46; p=0,035).

OtpumaHi HaMH pe3yNbTaTH 3acBigumid, mo 2-3-i ctymeni enesartii AT
aCOIIIOIOTh TAKOXK 13 OUIBIIOI0 BITHOCHOIO KUTBKICTIO XBOpuX Ha EAI 1 oxkupiHHS
(IMT >30 xr/m?) Ha 24% (y*=4,0; p=0,045). IIpu HpOMy BiZHOCHA YacTOTa OCi0 13
cynmytHiM 1] 2, kyp1iB, a Takoxx xBopux Ha EAT 13 30unbmenum nokazaukom OT
3 ypaxyBaHHSM piBHA AT cTaTUCTUYHO 3HAYMMO HE BIAPI3HSIACH.

Po3uirpeno Ta yro4UHeHO BIIOMOCTI 1010 MIIEHOTPOIHUX €PEKTIB BITAMIHY
D: rinoBitamino3 D y xBopux Ha EAID' cynpoBOmKyeThCS OUIBIIT BHPAKEHUMU
MeTa0O0IIYHO-TEMOJIMHAMIYHUMU  PO3JIalaMi  Ta KIIHIYHOK CHUMITOMATHUKOIO:
BumuMu nokazaukamu CAT 1 JJAT na 9,12% (p=0,014) 1 5,17% (p=0,047);
outbmM IMT y yonoBikiB 1 xiHOK — Ha 20-28,11% (p<0,05) Ta nokazuukamu OT 1
OC — Ha 8,69-11,92% (p<0,05), a Takox yacTimMMu Bumnaakamu oxupinus (IMT
>30,0 kr/m?) — Ha 43% (p<0,05); enepawuicro piBHA IIIOKO3U cupoBaTky Ha 43,13%
(p<0,001) 1 rineprpurmineposiemiero — Ha 59,37% (p=0,023). Ha upomy i1, sx
nposiB MeTaboIIuHO1 ajamnTanii, 3a HU3bKOro BMicTy Vit D BcTaHOBMIM J€IIo
BUIIMI piBeHb ioHizoBaHoro Ca®*, ame BIpOrigHO TINEKK y TPy 300POBHUX
(p=0,047) i3 TeHmaeHwicIo 10 miaBMIIEeHHS y XBopuXx (p=0,056), xoua Ca?* npu oMy

HE BHUXOJMB 3a MEXI pedepeHTHUX 3Ha4deHb. TakoX BHUSBWIA KOMIICHCATOPHE
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3poctanHst IITI" B kpoBi xBopux Ha EAI' 3a rimoiraminody D — na 31,85%
(p=0,048). KiiHiuHO Taki MAI[lEHTH YacTillle CKApKHJIMCh HA BITYYTTS MOPYIIECHBb
put™my, un Taki pikcysamu va EKI, — na 20,86% (y*=3,86; p=0,049), ronoBHuii 6ijb
—na 27,89% (x?=7,34; p=0,007), nopymmenns cay — Ha 29,77% (3?=7,97; p=0,005),
3arajgbpHy ciabKicTh, UM MiJBMILEHY BTOMIIIOBaHicTh — Ha 20,59% (%?=3,88;
p=0,049). Oxpim TOrO, yactota 0cid i3 (aTaIbHUM PU3HKOM CEPILIEBO-CYIUHHUX
yeknagaenb SCORE >5,0 yo 3a 3umkenoro Bmicty Vit D nominyBana HaJl TaKUMU
i3 HopMmansHuM — Ha 20,94% (3?=3,98; p=0,046).

OTprMaHi HaMH JaHi JOIMOBHIOIOTh PE3yJbTaTH HU3KU IOCIIIKEeHb [158,
194, 232, 306], B SKMX BCTAHOBJICHO MEXaHI3MH BIUIMBY BiTaMiHy D Ha oOMiH
JOIAIB 1 BYIVIEBOJIB, €HIOKPUHHY pEryJiililo, (yHKLII BHYTPIIIHIX OpraHiB,
KICTKOBO-M'SI30BY c(epy, TOHYC CYyJIMH, IMyHHY CHUCTeMy, Toio. Meraboiizm
BiTamiHy D perymoetbes pakTopom pocty ¢idpodnacrtiB-23 (FGF-23) ta ITTT. Li
6iOMOIIEKY/IM BiflirparoTh KIKOUOBY POIb y MiATpUMI romeocrasy Ca?* ta dpocdaris
[158, 194]. FGF-23 — ropMoH, SIKHif CEKPETY€EThCS OCTCOIUTAMHU Ta 0CTe00IacTaMK
y BIANOBIAh SIK HAa BUCOKMH pIBEHb CHUpPOBAaTKH MeTabomity Bitaminy D3
(1,25(OH)2D3), Ttax 1 Ha docdar [194]. 3 omnoro Goky, FGF-23 monermye
cekpetito gocdary, a 3 iHIIOro 60Ky, 3MeHIIye cupoBaTtkoBi piBHi 1,25(OH)2D3
nuiaxoMm 3HrkeHHs perymsnii CYP27B1 ta migsumenns perynsanii CYP24Al1 y
HupKkax [229]. ¥V cBoro uepry napamnuroBuaHa 3ano3a Buaiiste [ITT y BigmoBias Ha
Hu3bKuii pisens Ca®* y cuposatui kposi [194]. IITI iHgyKye HUPKOBY €KCIIPECIiIO
CYP27B1, cnpuumnsitoun 30imsmeHHs mnpoaykiii 1,25(0OH)2D3 [339]. Cain
BU3HATH, 110 301mbIeHHs 1,25(0OH)2D3 ctumyintoe BIacHy Jerpajaliiio MUITXOM
aktuBaiii ekcrpecii CYP24Al1, toxi sx IITI migrpumye pisens 1,25(OH)2D3
3apasiku 1HAYKIT HEUpkamu nerpanaiii MPHK CYP24A1 [339]. IIpumitHo, 110
BHCOKMIA piBeHb Ca?" mpusBoauts 10 TpuBanoi inaykmii 1,25(0OH)2D3, HerarupHo
perymioe cekpemnito [ITT mapanmuToBHAHOI 327103010 B MEXaHI3M1 HETaTUBHOTO
3BOpOTHOTO 3B's13KY [240, 286]. HeoOxiHO 3ayBaXkUTH, 10 B HAIIIUX JTOCTIIPKEHHSIX
3B'A30K BMicTy BiTaminy D i3 piBHeM ioHizoBaHOro Ca?*Mu BCTAHOBHIIM TLIBKH Y

rpymi koutpoto. Toxi sk y xBopux Ha EAI 3umwkenns pisas Vit D acoriiroBaio 3
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nigsuienuam sMicty ITTI, Tenaenuieto 10 3HmkenHs Ca’*, BUIIMMYU TOKa3HUKaMU
CAT 1 AT, IMT vy wdomnogikiB 1 xinoxk, OT 1 OC, rinepriikemiero,
rineprpuriineposemMiero 1 yactimumu Bunajakamu OX (p<0,05). Orpumani Hamu
pe3yabTaTH BiIOOpakaroTh CKIaAHUNA OaraTopiBHEBUH MaTo(i310JI0TTUHUHN MIPOLIEC
yuacti Biraminy D B merabomismi mimigis, Byrmesoxis, IITI, Ca*, B ymoBax
niaBuieHoi aktuBHOCTI PAAC Tta B acomiarnii 3 kiiHigHUM niepedirom EAT.

Binnocna wactora posmnoauty mnonaiMopduux BapianTiB reniB AGTR1
(rs5186) ta VDR (rs2228570) y namnienTiB i3 EAI" He 3anexana Bij piBHS BiTaMiHy
D. Tak camo, sik 1 BigHOCHA 4acToTa oci0 13 cynmyTtHiM LI 2, kypiiB 1 Takux 13
30utbmenum OT.

Brnepiie BcranosineHo, mo y xsopux Ha EAI HociiB C-anens rena AGTR1
(rs5186) rimeprensis mepebirae TsHkde, HK Y HOCIIB AA-TEHOTHITY 3a BUIIMMU
piBasimu CAT 1 JIAT na 5,0-5,95% (p<0,05), 611111010 KOHIIEHTPALII€I0 KPEATUHIHY
kpoBi Ha 11,30% (P=0,032) i morpannuyno Bumum piBHem I[ITI" — na 16,04%
(p=0,051).

[Tomimopduuii caiit rena VDR (rs2228570) He acoritoe 0JHOCIIPIMOBAHO 13
nokazaukamu CAT, HAT, IMT, OT 1 OT/OC. Opnak, onHodakTOpHUM
mucriepciiianii anamiz ANOVA minTeepauB 3B'si30k rena VDR (rs2228570) 3i
spoctannsaMm [A (F=3,80; p=0,05). ¥ romMo3uroTHux HOCIiB MIHOPHOTO A-aes
BCTAaHOBUJIM MOrpaHn4Ho BuIll koHueHTpauii 3XC, areporennoro XC JITHI] Ta
IA, nix y GG-nHociiB — Ha 9,29%, 11,11% 1 12,80% (Paa<0,05) BigmoBigHO.

VY rpymi KOHTPOJIIO TUCTICPCIMHUEN aHalli3 miaTBepauB acorialiro rena VDR
(rs2228570) 3i 3umkenHsM piBHa Vit D ta 30inemennsm [ITIT xposi (F=3,47;
p=0,047 i F=3,25; p=0,051), ocobauBo y HOCiiB GG-reHOTHITY: 3a 3MEHIIICHHAM Vit
D —na 18,33% (Paa=0,045) 1 19,43% (Pac=0,04), 3a 3poctannsm IITI" — Ha 13,65%
(PAa=0,049) 1 19,57% (Pac=0,038), BianmoBigHo. Tako)k BCTAHOBJCHO 3B'SI30K reHa
VDR (rs2228570) i3 migBuineHHsIM piBHS KpeatuHiny kposi (F=17,23; p<0,001),
0co0suBo y HocliiB AA-reHotuny — Ha 44,27% (Pac<0,001) i 72,44% (Pcc=0,003),

BIIIIOBIIHO.
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Hamii  pesynbratd  4acTKOBO — Y3rOJDKYBaJUCh 13 JAHUMHU  OKPEMHUX
JOCITIJIKEHbB, B IKMX BUSABIICHO 3B's130K reHa VDR 13 po3Butkom Al', MeTabomiyHUMU
po3iagaMu Ta aKTHBHICTIO okpemux jaHok PAAC [46, 69, 150, 219, 232, 279].
Swapna N et al. [279] B nomyismii immyciB (280 xBopux Ha EAI' Tta 200 oci0
KOHTPOJIBHOT Tpynu) BusBwind acomiamito Fok | (rs2228570) rema VDR
nommopdizmy i3 EAI, o0Tsxennm anamue3om 3a CC3, KypiHHSM 1 CIIO’KMBAHHSIM
aJIKOTOJII0, TIPU IIbOMY MYTalliMHUN ajelb JOMIHYBaB y XBOpHX, a pu3uk EAI
3poctaB y 2,02 1 2,25 pa3y y 4YOJOBIKIB 1 IHOK. [HIIII aBTOpW BUSIBUIIU 3B'SI30K
JTAHOTO TOIMOP(}I3MY 3 aKTUBHICTIO PEHIHY TUIa3MHU Y TIIEPTEH3UBHUX MAIlIEHTIB,
ajie MpyU LbOMY HE BCTAHOBWJIM YITKOI KOpEJALli 13 KOHILIEHTPALIEI BITaMIHY
25(OH)D y kpoBi, Xxoua OCTaHHIl KOPEITIOBAB 13 aKTHBHICTIO peHiny [298]. ABTopu
JIAIUTA BUCHOBKY, IO HETaTUBHA PETYIslis akTUBHOCTI peHiny 1,25(0H);D; €
JaCTKOBO omocepeikoBaHa ekcrpeciero rera VDR. Jia J et al. [149] orpmanu memo
KOHTPOBEPCIMHI pPe3yJbTaTH, IPOBIBIIM JOCHIPKCHHS y KUTAHWCBKIA MOMYJISAIil
Xanp 3a yuyactio 2409 rinepren3uBHHX 1 3063 HOPMOTEH3UBHUX OCIO, B SKOMY
BUABWIM acorriamiro FoK | (rs2228570) nonimMopdizmy 31 3HWKEHHSIM pusuky EAT
y 4OJIOBIKIB 3 ypaxyBaHHsM Biky, IMT, 3XC, TT", XC JITIBIL, XC JITTHILI, kypiuHs.
[Ipu npomy HoOCIi aukoro anens Manu Hwk4uid AT, aHK TOMO3UIOTH 3a
MyTariiHuM anenem. [IpuMiTHO, IO TaKOX € HU3KA POOIT, B SIKUX HE JIOBEICHO
3B's13ky EAT i3 Fok | monimopdismom rena VDR [69, 120].

3 METO0 BUBUCHHS KJIIIHIYHUX, META0OJIYHUX, TOPMOHAIBHUX, 010XIMIYHUX
MOKa3HUKIB Ta aHTPOIIOMETPUYHHX 1 JAemMorpadiyHUX MapameTpiB, K YHHHHUKIB
pusuky EAI 3 ypaxyBanusm anenpHoro crany reHiB AGTR1 (rs5186) i VDR
(rs2228570) BUKOHAIM €ITi1eMIOJIOTTYHUI aHaII3 Ta OLIHWIN 3B'SI30K ITOKA3HHKIB 3
ypaxyBaHHSM 3MIiHHHX 3a JOIIOMOro y2-kpurepis IlipcoHa, omHOo(aKTOpPHOTrO
nucnepciitnoro anamizy (ANOVA), 1, y BUNanKy HEHOPMAIBHOTO PO3MOILTY
MacuBiB, — TecTy Kpackena-Yosica.

Hamu nomoBHEHO Ta po3MIMPEHO HAYKOBI JIaH1 PO 3B'SI30K JOCIIIKYBAaHUX
HaMU TE€HIB 13 MapaMeTpamu JIIiAHOTO MPod 0. 3 ypaxyBaHHSIM aJeIbHOTO CTaHY

rera AGTR1 (rs5186) mucnimigemis miasuinye pusuk EAI' y Hociie C-amens: 3a
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rinepxonectepoiiemii (3XC >5,0 mmons/n) —y 1,5 pasu (B — 2,50; 95%/11 BILI:
1,0-6,26; p=0,048), 3a migsumenns XC JIITHI] ta IA —y 1,58 1 2,12 pazy (BII —
10,80; 95%/J11 BIII: 1,18-98,36; p=0,019 Tta BII — 3,86; 95%/11 BIII: 1,15-12,99;
p=0,026), BinmoBigHO.

3anexHo Bix anenpHOro crany rena VDR (rs2228570) pusuk EAI 3poctae
y HOCIiB AA-reHotuny npu rineprpuriinepoiemii (TI' >1,7 mmons/a) — y 1,89 pasy
(BIL —2,93; 95% 1 BIII: 1,09-7,90; p=0,03) 1 mpu 36inemenni XC JITTHILL -y 1,26
pazy (BII — 3,60; 95%/11 BIII: 1,05-12,38; p=0,038), BignoBigHo. CHHEPri4HO
30ibIyeThest pu3uk EAD y oci0 i3 A-anenem rena VDR (rs2228570) maiike yaBidi
npu 3HmwkenHi XC JIINIBII (BII — 2,88; 95%/11 BIII: 1,0-8,33; p=0,046) Tta
3poctanHi [A (BII — 2,70; 95%/1 BIL: 1,04-7,04; p=0,039), ogHak 10CTOBIpHO
Tibku y AG-HOCIIB.

Merabomiuynuii puzuk nosisu EAI 3poctae y BinacHukiB C-ayiens reHa
AGTR1 (rs5186) mpu 3umxenni Vit D kposi (<30 ur/mia) y 1,5 pazy (BII — 9,75;
95%J11 BIII: 1,82-52,21; p=0,004), 36inpmenni OT (gomoBiku >102 cM, XKiHKH
>88cm) — y 2 pasu (BIL — 17,33; 95%/11 BILI: 3,24-92,81; p<0,001) 3a oxupiHHS
(IMT >30,0 xr/m?) — y 4 pasu (BLI — 7,50; 95%/11 BILI: 2,26-24,88; p<0,001).
Mertaboniuna npeaukiiss EAT 3poctae He3anexHo Bij anesibHoro crany resa VDR
(rs2228570) nipu 36inbinenni OT (BI:6,0-16,70; p<0,012) i oxwupinui (BIL:3,81-
9,41; p<0,028), onHak cwibHIIIE Y HOCITB A-anemns, Hix GG-renotuny y 1,43-2,78
pasy (p<0,019).

[Nnepriikemiss CyNpOBOKYETHCS CTATUCTUYHO 3HAYMMHUM 3POCTAHHIM
pusuky EAI" nHezanexno Big momimopduux BapiantiB reHa AGTR1 (rs5186) ta rena
VDR (rs2228570) y monan 3-5 pasis (BII — 5,20-5,97; 95%/11 BII: 1,24-37,44;
p=<0,033).

Haromicts, HasiBHICTh y XBopux AA-reHotunmy reHa AGTR1 (rs5186) e
npoTtekTuBHUM cTocoBHO EAI, HezBakaroun Ha 3poctanHs [ITI (>65,0 nr/mn) 1
3HMKXeHHs ioHi30Banoro Ca?* kposi (<1,12mmons/) (BIL - 0,25; 95%/11 BILI: 0,09-
0,69; p=0,006 Ta BIII — 0,24; 95%/11 BIII: 0,06-0,98; p=0,038) BigmosigHoO.
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BigomocTi ctocoBHO acoriariii 00MiHy BiTaMiHy D 13 moniMopdizMoM resa
AGTR1 (rs5186) npu momyky B 6azax manux MEDLINE®/PubMed, Scopus,
Cochrane Library CENTRAL, SciELO, LILACS, GWAS Ha MOMEHT IPOBEICHHS
aHamizy BiacyTHi. 3B'130k reHa AGTR1 (rs5186) i3 Bitaminom D, ITTT, BmicToM
ionizoBanoro Ca?* oTpuMMaHO Hamm BIEpINE, IO HE MA€ Ha CHOrOAHI (MOMEHT
BUKOHAHHSI JIOCJI1JIPKEHHS) aHAJIOTIB Y CBITI.

JIOTIOBHEHO HAyKOB1 JaHl Mpo Te, Mo TsHKYui KiiHigHMi nepedir EAT 13
eneBaiicro AT 2-3 CTymeHiB CyNMpOBOKYEThCS 3POCTaHHSAM PHU3UKY KapliairiH,
nuckoM(opTy y rpyiHIM KTl Ta nepudepiinux HaOpskiB y nmoHay 3 pasu (BII —
5,78; 95%/J11 BIII:2,28-14,63; p<0,001 ta BII — 4,07; 95%/1 BIII:1,27-13,05;
p=0,013), apuTm™miii Ta OpyIIEHHS MPOBITHOCTI — Maibke y 1,5 pazu (BLI — 2,22;
95%/11 BI11:1,01-5,05; p=0,044), ronoBHoro 6010 ¥ TIOHaA 2,5 pasu (BILI — 5,37,
95%/11 BIII:2,23-12,93; p<0,001). Takox 3pocTtae pus3mK (haTaaIbHUX CEPIIEBO-
CYJIMHHUX yCKJIaaHeHb 3a mkaigorw SCORE (>5,0 yo) maitke y 1,5 pasu (BII - 2,47,
95% 1 BI11:1,06-5,75; p=0,035).

Hamu BcTanomieHo, 1o rimoBitamino3 D (<30 HI/mMi) HiABHINYE PU3HUK
Tspkdoro nepediry EAT (2-3 ct AT) y monaa 2 pasu (BII — 14,17; 95% /11 BILI:
3,94-50,99; p<0,001). Oxpim TOTO, Y XBOpHUX 13 TimoBitamiHo3oM D Ha Tii EAT i3
2-3 crynenem migHaTTs AT 3pocTae puszuk aputmiii y monan 1,5 pasu (BIL — 2,36;
95%J1 BII: 1,0-5,61; p=0,049), 3arampHOi cmaOKOCTI Ta IiJBHIIECHOT
BTOMIIOBaHOCTI — y 1,7 pasy (BLI — 2,40; 95%/1 BIII:1,0-5,79; p=0,049),
M1JBUIIYEThCSI UMOBIPHICTDh TIOpYIIeHHS cHY Maibke ynsiui (BIL — 3,43; 95%/11
BIII: 1,43-8,22; p=0,005), ronoBHOTO 60710 — Y 2,35 pazy (BII - 3,63; 95%/11 BILI:
1,39-9,49; p=0,007) Ta mosiBu HagMipHOi Macu Tijia — y monan 2 pasu (BII — 11,50;
95%J11 BIII:1,33-99,33; p=0,038), BiamomigHOo. 3a rimoBiTaMiHO3y D pusuk
oxupinasg (IMT >30 kr/m?) 3poctae maiixke y 4 pasu (BIL — 7,69; 95%/11 BILI: 1,0-
69,64; p=0,049), a dbaranpuux ycxmagaenb SCORE >5,0 yo — y 1,5 pazu (BII —
2,34; 95%/11 BIII: 1,01-5,45; p=0,046).

Kopensmiitnuii anani3 3acBiIunB IpsiMUi TICHUM 3B's130K Macu Tina 13 OT 1

OC (r=0,76-0,88; p<0,001); CAT nomipno npsimo kopemtoe 13 OT (r=0,38; p<0,05);
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3XC cunbHO 3B's3anuii 13 XC JINTHIL (r=0,93; p<0,001), a XC JIIIBIL 3BopoTHO
kopemoe 3 OT (r=-0,40; p<0,05) Ta pieaem TI' (r=-0,41; p<0,001), sx 1
KOHIIeHTpalis BiTamiHy D HeratuBHO morpanuyHo 3B's3a”a 3 IMT, OT 1 OC (r=-
0,41-/-0,38; p<0,05), BiAmoBiIHO.

Briepire BcranoBmin Biporigamii 3B's130k reHa AGTR1 (rs5186) i3 piBHem
AT (%?=18,86; p=0,016) Ta konuenrpauicto IITI xposi (¥>=9,79; p=0,044). I'en
VDR (rs2228570) He miATBEpAMB BIPOTIAHMX acomiamiid 13  OUIBIIICTIO
MIPOaHaJi30BaHUX aHTPOIMOMETPUYHO-TEMOJUHAMIYHUX 1 MeTaboJIIyHO-
TOPMOHAJIEHUX TapameTpis, okpim A (F=3,80; p=0,05).

HMucnepciitauit ananiz ANOVA niarBepauB 3B's130k AT 13 Bikom (F=7,46;
p<0,001), macoro Tina (F=4,32; p=0,048), 3poctom (F=5,60; p=0,04), OT (F=7,61;
p=0,043), a takox i3 OT/OC (x*=6,75; p=0,004), piBaeM rmoko3u (3?=9,41;
p=0,003), Bitaminom D i ITTT (1?=6,08; p=0,043 i v>=19,34; p=0,013), BianosixHo.

IMT 3B's3anuii ouikyBano cunbHO i3 OT (%?=40,06; p<0,001), Takox i3
OT/OC (x?=12,13; p=0,007), KOHIEHTpaILicl TIOKO3M KpOBi Ta BiTaminy D
(x?=19,11; p<0,001 i x*=16,12; p=0,001), morpanuyno 3i cmagkosictio 3a CC3
(x*=7,72; p=0,052).

PiBenp BiTaminy D B kpoBi acoritoe 3 macoro Tinma (F=6,48; p=0,013),
spoctoM (F=4,33; p=0,04), OT (¥*=15,93; p<0,001), pisaem rmoko3u (3>=10,66;
p=0,001) 1 XC JIIBIL (F=6,53; p=0,012). Ins IITT BcraHOBUIM AOCTOBIpHUM
3B'930K TinbKH 31 crisBiguomennsam OT/OC (2=6,86; p=0,032).

Takum 4MHOM, HAMU BCTAaHOBJICHO HOBI MPEIUKTOPH PO3BUTKY MATOJIOTII,
K1 € He3aJIe)KHUMH YHHHUKAMU PU3HKY Tsk4oro nepediry EAT, peani3zytors cebe
y KOMIUIEKCHI# B3aeMO/Iii 3 pakTopaMu TOBKIIJIS, CTUIIEM KUTTS, IHAUBI Ty JIbHUMU
TEeHETUYHUMH OCOOJMBOCTAMHU, OOTSIKEHOIO CIIAaJIKOBICTIO 1 MOTPEOYIOTH OLIbII
MAacIITa0OHUX TOCIIHKEHD Ta ITOJAIBIIOT0 BUBYEHHS.

[IpoBenene HaMu JOCTIIPKCHHS JOTIOBHIOE HAYKOBI JaHl CKJIQJHOTO,
OaratopiBHEBOro, MynbTU(akTopHoro maroreHesy EAIT 13 yncenbHUMHU

KOHTP3AJIEXKHUMU JIAaHKaMH PO3BUTKY TSDKUOTO NEpediry HEAYTH, IO € Pe3yJIbTaToM
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KOMIUIEKCHOI B3a€MO/I11 TEHOMY, €IIreHOMY 1 METa00JIOMY 13 YUHHUKAMU JOBKIJLIA,
MIKIJJIMBAMA ~ 3BUYKaMH, IHIIUMH IHOWBIAyadlbHUMH  (aKTopamu, TOIIO.
CucremMaTn3oBaHO Ta MIMOOKO MPOAHAII30BAHO OKPEMI MOJIEKYJISIPHO-METa001YH1
mexaHi3mu EAI 3 MeTOI0 paHHBOI A1arHOCTUKH TSHKYOTO MEepediry 1 MpOTHO3YBaHHS
il MOXKJIMBUX YCKJIATHEHD 3 ypaXyBaHHIM OTPUMAaHUX JaHUX: aJIEIbHOTO CTaHy TeHIB
AGTRL1 (1166A>C) ta VDR (Fokl, A/G), 3MiH MacH Tija, TEHIAECPHOIO PO3IOILIY,
piBHiB AT, koHueHTpamii B KpoBi Bitaminy D, ioHizoBanoro kaisiito ta [ITIL,
KIHIYHOTO  ()eHOTUITy, O10XIMIYHO-IA00OpPAaTOPHUX  IOKA3HUKIB, JIIIIIHOTO
nucOalaHCy Ta HU3KU THIIMX YMHHUKIB PU3HKY, K1 JJ03BOJIMIIN BCTAHOBUTH 3B'SA3KU
MOKa3HUKIB 32 PO3BUTKY MaTOJIOTI.

Takum 4YMHOM, HAMU yJIOCKOHAJIEHO JIarHOCTHKY Ta mporHo3yBaHHs EAT
Ha MiJACTaBl BCTAHOBJICHHS HOBUX Ta YTOYHEHHS ICHYIOUMX JaHUX I0JI0
npeauktTopiB EAT, ki1 peanizyloThcs uepe3 reHeTHYHO-MOJICKYJISIPHI JIAHKU, 3MIHU
POTEOMY Ta METab0JI0My, TOPMOHAIBHI MECEHIKEPH, 110 CTBOPIOE MIEPEITYMOBHU
JUTSl BUJIUIEHHS TPYTT BUCOKOTO PU3MKY TSXKUYOTO KIIIHIYHOTO Mepeodiry rinepreHsii Ta
MPOTHO3YBAaHHS MOXJIMBHX YCKJIaJHEHb. OTpUMaHI HamMH pe3ylabTaTH MOXYTh
CTaTH MIATPYHTSM JUIsl KOpeKIlii JikyBaHHsSM XBopux Ha EAT, sxe 0a3yerbcs Ha
CY4JaCHMX IMPOTOKOJIAX Ta CTAHIApTax HaJaHHS MeaU4YHOI gormomord [8, 29, 52, 318,
315] i3 no3zoBanuM npusHaueHHsM Off-labeled npenaparie Bitaminy D, kanbiiito, 3
ypaxyBaHHSAM OTPHMaHUX TaHWUX. TaKOXX HaIll pe3yiabTaTH MAIOTh MiACTaBU IS
BUPOOJIEHHS CTpaTerii paHHbOI JIarHOCTUKU 3 METOI0 TOIMEPEHKEHHS PO3BUTKY
YCKJIAJIHEHb Ta PO3POOKH TEHETHYHO JICTCPMIHOBAHUX I1HJIMBITyaTi30BaHUX
npoiITaKTUIHUX 3aXO0/I1B.

B mepcriektuBl TIaHyeMo aHami3 e(OEKTUBHOCTI (apMaKOre€HETHYHO-
JIETEPMIHOBAHOTO JIIKyBaHHS Ta TIOIIYK HOBUX YMHHUKIB PU3UKY Ta MOJIEKYIISPHO-

IFeHEeTUYHUX JETEPMIHAHT Tshkuoro nepediry EAT .
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BUCHOBKHA

VY nucepTallii TeOpeTUUHO OOTPYHTOBAHO 1 y3arajibHEHO pe3yibTaTH BIIEpIIe
BUKOHAHOTO JOCTIPKEHHS, a TaKOoX HaBEJIEHO HOBE BHPIIICHHS HAYKOBO-
MPAKTUYHOTO 3aBJIaHHSI 3arabHOI MPAKTUKN — CIMEWHOI METUIIMHA — TMTOKPAIIEHHS
JIIaTHOCTAKK Ta TPOTHO3YBAaHHS ECEHIMHOI apTepiaibHOI TimepTeH3ii 3
ypaxyBaHHSAM KJIIHIYHUX, METa0OIIYHUX Ta MOJICKYJISIPHO-TEHETUIYHUX YNHHUKIB ii
HECIPUATINBOTO Mepeoiry.

1. Team AGTR1 (rs5186) ta VDR (rs2228570) peani3ytoTh CBiii
NAaTOTCHETUYHUN BIUIMB HA PO3BUTOK, MEpedir 1 MpOrpecyBaHHs €CEHLIMHOI
aprepianpHoi Tineprensii (EAI') uepe3 mupokuil cHekTp MeTaOoiuyHuX,
TOPMOHAJIBHUX, CYJAWHHUX, HEHPOMEIIaTOPHUX Ta PELUENTOPHUX CHUTHAIBHUX
HnUIAXiB. Y o0cTexkeHii nomysii memkanuis [ liBHiuHOT BykoBuHuM xBopux Ha EAT
myTairis rena AGTR1 (rs5186) y roMO3UIrOTHOMY CTaHi 3yCTPIYa€eThCs i3 4aCTOTOIO
2,78% 3a BiICYyTHOCTI TaKoi y TPyIIi MPaKTUYHO 3/10pOBHX, a reHa VDR (rs2228570)
— vy 23% BuUMNaAKiB, IO CTAaTUCTUYHO 3HAYMMO HE BIIPIZHAETHCS BiJ TPYHH
KoHTpoJto. [loenHanHs MiHOpHUX anened aHami3oBaHuX reHiB (C-anenb acTri
IAAypr + C-anenb actri/AGypr ) miBHIye pusuk mossu EAID” y monymsuii y moHan
3 pa3u (OR=3,36; p=0,015). HatomicTbh, kOMOIHAIlII TUKUX ajelieil 000X T'eHIB y
roMo3urotHoMmy ctaHi (AAacTri/AAvpr) € miporektuBHOO (OR=0,42; p=0,05). C-
anmenb reHa AGTR1 (rs5186) mimBumiye pm3uk ['X y monan 2 pasu (OR=2,31;
p=0,011). l'enotumnu Ta anemni reda VDR (rs2228570) He € 101aTKOBUMH YHHHUKAMH
pusuky nosisu EAI" y 00cTexeHii momyisiii 3arajioM.

2. Po3Butok 1 mepebir EAI'  xapaktepusyeTbcs  KIIIHIYHO-
reMOJAMHAMIYHUMH 3MIHAaMH Ta METa0OJIYHUMH po3jadaMHu, SKI HEIIHIHHO
NOTTUOIOIOTHCS 3 TSXKKICTIO rinepren3ii: 3a EAI” 2-3 cr1. 3pocTanHs apTepiaibHOTO
TUCKY AacoOLII0€ 31 3MEHUICHHSIM BMICTY BiTamiHy D KpoBi 1 301IbIIEHHSAM
koHieHTpartlii maparropmony (IITT) — wa 13,92% (p=0,048) 1 13,26% (p=0,05)
BIJIMOBITHO, 1110 ACOIIIIO€ 31 3SMEHILICHHSIM KOHIIEHTpAIIli XOJIECTEPOJTy JIMONPOTEIAIB

Bucokoi mipHOCcTI (XC JITIBIL) Ha 14,89% (p=0,048) Ta rinmepriiikeMieo — Ha
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45,69% (p<0,001); 30inbmryerbest inaekc macu Tina (IMT), BiporiiHO TIIBKH Y
xiHOK — Ha 23,11% (p<0,01), sx 1 06Boxy Tamii (OT) ta 06Boxy creron (OC), ogHak
0e3 omHocnpsMoBaHOi 3anexkHocTi Bix piBHS AT. 30inemenns OT wacTimme
3ycTpidaetbes cepen HociiB C-anens rena AGTR1 — y monan 2 pasu (p<0,001), a
cruiBBigHomeHHsM OT/OC (>0,85 yo) — cepen xiHok xBopux Ha EAIL Ha 55,68%
(p<0,001), ocobmuBo y HOCc1iB MiHOpHOTO A-anens reHa VDR na 30,64%.

3. 3HIKEHHS BMICTY CyMapHHUX MeTa0oJIiTiB BiTaMiHy D KpoBi y XBopuX Ha
EAT acowitoe 3 yactimor nossoto oxupinaa (IMT >30,0 kr/m?) na 24,17%
(p=0,011), Tsoxkuum nepedirom EAT (2, 3 cryneni migusarts AT) ma 15,16%
(p<0,001), eneBamiero piBHA TIIOKO3W KpoBi — Ha 43,13% (p<0,001) i
rineprpuriinepoynemiero — Ha 59,37% (p=0,023), a TakoXk KOMIEHCATOPHUM
3poctannsm IITT B kpoBi (>65,0 nr/mn) — Ha 31,85% (p=0,048). 3HmxeHHs
ionizoBanoro Ca?* kposi He BImBac Ha piBHI AT, UM OSABY 0KUPIHHS y XBOPHX HA
EAT.

4. T'inositamino3 D (<30 Hr/mi) niaBuILye pu3uK Tsox4oro nepediry EAT
(2-3 ¢t AT) y monan 2 pasu (OR=14,17; p<0,001), 3a moeauanns 3 AT 2-3 cryneHiB
3pocTtae pusnk aput™Mii y monan 1,5 pasu (OR=2,36; p=0,049), 3aranpHoi c1abkocTi
Ta HaaMipHOI BTOMIIOBaHOCTI — y 1,7 pasy (OR=2,40; p<0,05), miaBuIIyeThCS
HMOBIpHICTB TTOpyIIeHHs cHy Maibke yaBidl (OR=3,43; p=0,005), romoBHOTO 6010
-y 2,35 pazy (OR=3,63; p=0,007) Ta mosiBu HaAMipHO1 MacH TiJla — y TTIOHa 2 pa3u
(OR=11,50; p=0,038), BianosiaHo. 3a rimoBiTamino3y D pusuk oxupinusa (IMT >30
kr/mM?) 3pocrae maibke y 4 pasu (OR=7,69; p=0,049), a ¢aransHux cepueBo-
CYIMHHHUX ycKjiaaHeHb 3a mkamoro SCORE (>5,0 yo) — y 1,5 pasu (OR=2,34;
p=0,046). BinHocHa udactoTta posmoaiury mojiMopdHux BapiantiB reHiB AGTR1
(rs5186) ta VDR (rs2228570) y nartientiB i3 EAI" He 3a1eKUTh BiJ PiBHS BiTaMiHy
D.

5. Omaodakropuuii  aucnepciiamii  aHamiz  ANOVA  miaTBepaus
3B's130K TeHa VDR 31 3poctannsm iHnekcy ateporenHocti (IA) (F=3,80; p=0,05). ¥
TOMO3WTOTHUX HOCIiB MIHOPHOTO A-ajiefii BCTAHOBWJIM TOTPAHWYHO BHIII

KOHIIeHTpalli 3arasbHoro xojecteporny (3XC), XonecTepoiay JIMOmpoTeimiB
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Hu3bKoi 1rieHOCTI (XC JITIHIIL) Ta TA — Ha 9,29%, 11,11% 1 12,80% (P<0,05)
BinmoBinHO. Y xBopux Ha EAI HociiB C-anens rena AGTRI1 rineprensis nepebdirae
Tsokue 3a BummMmu piBHAMH CAT 1 JIAT ma 5,0-5,95% (p<0,05), Ounbiioro
KOHIIEHTpaIlieo kpeatuHiny kposi Ha 11,30% (P=0,032) i morpaHudHO BHIITUM
piBaem IITT — na 16,04%.

6. Metaboniunuii puszuk nosisu EAI" 3poctae y BnacHukiB C-ajelns reHa
AGTRL1 (rs5186) npu 3umxkenni Vit D kposi (<30 ur/miu) y 1,5 pasy (OR=9,75;
p=0,004), 3a rimepxonectepoiemii — y 1,5 pasm (OR=2,50; p=0,048), 3a
nigsuienHs XC JITTHII ta IA —y 1,58 12,12 pa3zy (OR=10,80; p=0,019 1 OR=3,86;
p=0,026), 36inpmenni OT —y 2 pasu (OR=17,33; p<0,001), 3a oxxupinusa —y 4 pa3u
(OR=7,50; p<0,001). Merabomiuna nupeaukiis EAI 3pocrae He3aleXHO Bif
aienpHOro crany rema VDR (rs2228570) mpu 36umemenni OT (OR=6,0-16,70;
p<0,012) i oxxupinni (OR=3,81-9,41; p<0,028), oiHaK CHIIBHIIIE Y HOCIIB A-ajes
y 1,43-2,78 pazy (p<0,019), ocobmmBo mnpu rineprpuriineponemii (TI" >1,7
MMmoItb/) — y 1,89 pasy (OR=2,93; p=0,03) i 30impmenni XC JIITHIL — y 1,26 pa3y
(OR=3,60; p=0,038). Timepriikemis migBuinye pusuk EAI' He3alexkHO Bix
nojiMopduux BapianTtiB reriB AGTR1 (rs5186) ta VDR (rs2228570) y monan 3-5
pasziB (OR=5,20-5,97; p<0,033).

7. BcranoBwin Biporiguuii 3B's30k rena AGTR1 (rs5186) i3 piBuem AT
(x*>=18,86; p=0,016) Ta xonuenrpamuicto IITT kposi (¥>=9,79; p=0,044). T'en VDR
(rs2228570) xopemtoe 3 IA (F=3,80; p=0,05). [ducnepciiinuii anamiz ANOVA
niarBepauB 3B's130k AT 13 macorw tina (F=4,32; p=0,048), OT (F=7,61; p=0,043),
OT/OC (¢?=6,75; p=0,004), piBaem rmoko3u (y>=9,41; p=0,003), Bitaminom D i
IITT (%%=6,08; p=0,043 i %?>=19,34; p=0,013), Bignosiguo. Pisens Bitaminy D B
KpoBi acowitoe 3 Macoro Tina (F=6,48; p=0,013), OT (%*=15,93; p<0,001), piBHeM
rmoko3u  (x%=10,66; p=0,001) i XC JIIBLI (F=6,53; p=0,012). Ous IITC

BCTaHOBUJIM JJOCTOBipHHMI1 3B8'130K 3i cniBBigHOmenusm OT/OC (x*=6,86; p=0,032).
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NPAKTUYHI PEKOMEHJIALIII

1.3 Merorw mMOKpallaHHsS PaHHBOI JIArHOCTHKHU KapAlOoMETa0OoIYHHUX 1
reMOJAMHAMIYHUX PpO3JIaJiIB Ta TMPOTHO3YBaHHSA Tsbkdoro mepediry EAID 1
MIPOTPECYBAHHS HEAYTH y XBOPHUX JOIIILHO BU3HAYATH JOJATKOBO BMICT Y KpPOBI
cyMapHuX MeTa0oiTiB BiTaminy D, mapaTropMoHy, JIIITHUNA CIEKTP Ta ajdeabHUN
ctan rediB AGTR1 (rs5186) i VDR (rs2228570).

2. JInst mporHo3yBaHHs CUCTEMHHUX 3MiH y XBopux Ha EAT’, 3 MeTor0 BuacHo1
BTOPUHHOI IPO(DPIIAKTUKY Ta MONEPEIHKEHHS YCKIAIHeHb CII1/I BIIHOCUTH JI0 TPYII
BHCOKOTO PU3HKY:

» IUCcMEeTa0OJIIYHUX PO3TaaiB (IUCTIITIAeMil, OXKHUPIHHS, TIEePrITiKeMii) — HOCIiB
C-anens reHa AGTR1 (rs5186) i/un A-anens rena VDR (rs2228570), oci6 3i
3HIDKEHHMM BMICTOM cyMapHux wmetabomiTiB Vit D kposi (<30 Hr/mi),
36inmpmenni OT (>102 cM y 4osoBikiB, >88 cM y xkinok), IMT (>30,0 kr/m?) i
PIBHS TJIFOKO3U KpOBi (>6,1 MMOJIB/JI) HE3aJIEKHO BIJl AJETBHOTO CTaHy
aHaJI130BaHUX T'€HIB Ta cTaTi, 3poctanHi cmiBBiaHOmEeHHs OT/OC (>0,85 yo)
y JKIHOK;

» TEeMOJIMHAMIYHUX MOPYIICHb, TSKIOTO KITHIYHOTO TIepediry — XBOpUX HOCIIB
C-anens reda AGTRI, uu 3a moegnanusa C-anens agtrr /AAVDR, un C-amenn
AcTR1/AGypR, 13 TimoBiTaMiHO30M BiTamiHy D (<30 Hr/mur) camocCTiiiHO, 4H Yy
MO€EAHAHHI 31 301IBIIEHHSIM KOHIIEHTpallii mapatropmMony (>65,0 nr/mi), ocid

i3 oxupinnsaM (IMT >30 kr/m?).
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hypertension. In: Proceedings of the 11th International scientific and practical
conference Scientific achievements of modern society; 2020 Apr 24-26; Liverpool,
United Kingdom. Liverpool: Cognum Publishing House; 2020, p. 128-33.
(3000y6auxa npooouna 6100ip ma 0OCMeHCeH s X0PUX, AHANI3 MA CIMAMUCTMIUYHY

00pOOKY OaHUX, HANUCAHHS Me3, NepeKlad me3 Ha AH2IIUCLKY MOEB)).

Hayxosi npayi, ski 0ooamkogo 6i000padcaroms HAYKOGI pe3yibmamu
oucepmayii:

18. Cewm’suiB M, Cunopuyk JI, [lerpuanu O, Kazanuesa T, Pemuyk 1O,
Coxkonenko A, Cem’siHiB I, Bopontok K. Oco011MBOCTI YHHHUKIB PU3UKY Y XBOPUX
Ha €CCHIllaIbHY apTepiajbHy TINEpPTeH31I0 MEIIKAHIIB MmiBHIYHOT BykoBunu. B:
Marepianu Bceykp. Hayk.-mpakt. koH(] I[lpodeciitHa mnenmaroriuHa MO3UINS —
edekTrBHA YMOBa (POPMYBaHHS MOTHBAIllT KYyJIBTYPH 3JI0POBOTO CIIOCOOY KUTTS B
oCBITHbOMY TIpocTopi Ta npodinaktuka BIUI/CHI/ly; 2021 I'py 01; Ymanb. YMans,
2021, c. 223-8. (3006ysauxa nposoouna 8i0dip ma 0O6CmedcenHs X8opux, anaiiz ma

cmamucmuyHy 00pooOKy OaHUX, HANUCAHH Ma NI020MOBKY Cmammi 00 OPYKY).
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JOIATOK b
BinomocTi npo anpodauiro pe3yJbTaTiB qucepramii

1. HaykoBo-npaktnyHa KoH(EpeHIiss 3 MDKHApPOJHOKW  y4yacTo:
«[IpeBenTHBHA MequIIMHA: peaii Ta nepcrnektuBay (Uepnisii; 18-19 sxoBTHs 2018)
(00n086i0w).

2. 100-a  miacymkoBa  HaykoBa  KOH(QepeHIlis  mpodecopchbKo-
BUKJIQJAIIbKOTO TIEpcoHaTy BuIoro nep:kaBHOro HaBUaJIbHOTO 3aKjaay YKpaiHu
«ByKOBUHCHKUH JIep)KaBHUH MEAUYHUN YHIBEPCUTET» TNPUCBAYCHA 75-p1udio
BAMY (m.Yepnisui, 11,13,18 mrororo 2019) (donosios, nybrixayis,).

3. BceykpaiHcbka HayKOBO-NPAaKTHYHA KOH(EPEHIIs] 3 MIXKHAPOIHOIO
yuyacTio «CydacHi TUTaHHA  MOJEKYISIPHO-010XIMIYHMX  JOCHIJKEHb  Ta
Ja00paTOPHOTO CKPUHIHTY Y KIIHIYHIA Ta EKCHEPUMEHTAIBHIA  MEIULHHI»
(m.3anopixoks, 11-12 kBitHs 2019) (Oonosios, nybnikayis).

4, HaykoBo-nipaktuuHa KoOHGEpEeHIlss 3 MDKHAPOJHOI  y4YacTio:
«IlepBrHHA MeIMYHA TONIOMOra B pakypcl cBITOBUX IpakTuk» (KuiB; 6-7 uepBHs,
2019) (0onoeios, nybnixayis).

5. 11th International scientific and practical conference. 2020 June 24-26,
Liverpool, United Kingdom. (ny6aixayis)

6. 101-a  miacymkoBa  HaykoBa  KOH(QepeHIlis  mpodecopchKo-
BUKJIQJAIIbKOTO TIepcoHaTy BuIioro aep:kaBHOTO HABUAJIBHOTO 3aKjaay YKpaiHu
«bykoBUHCHKHI epkaBHUM MenuuHuid yHiBepcuter» (Uepnisi 10, 12, 17 nrotoro
2020 poky) (0onosiow, nyonikayis,).

1. 102-a  migcymkoBa  HaykoBa  KOHQeEpeHIs  mpodecopchKo-
BUKJIAJIAIIBKOTO TIEPCOHATy BHIIOTro nepkaBHOTO HABUAIBLHOTO 3aKjaay YKpaiHu
«bykoBUHCHKMI AepkaBHUM Meauunuil yHiBepcuteT» (Uepnismi 8, 10, 15 mrotoro
2021 poky) (0onosiow, nyonikayis,).

8. HaykoBo-nipaktnuna KOHGEpEHIlss 3 MDKHAPOJHOK  y4YacTio:
«PecniipatopHa mikojia B MeAIaTpii, OTOJAPUHIOJIOTI] Ta CIMEHHIA METUIUHI»

(Uepwisiii 15-16 sxoBTHst 2021) (0onosiow).



240

Q. Bceykpaincbka HaykoBo-mpakThuHa KoHdepeHiis «IIpodeciiina
nejaroriyHa mosuiis — e(ekTuBHa yMoBa (OpMyBaHHS MOTHBALIl KyJIbTypHU
3JI0POBOTO CIIOCO0Y KUTTS B OCBITHROMY MpocTopi Ta npodinaktuka BIJI/CHIdy»
(1 rpyans 2021 p., YManb) (donogiowv, nyonikayis,).

10. HaykoBo-mpakThyHa KOH(epeHIiss 3 MDKHApOJHOK  YYacTio
«AxTyanapHl TpoOJeMH KOMOPOIAHOCTI y KIIHIII BHYTPIIIHBOT MEIUITUHN
npucBsiueHa 100-piauto Big JHs HapomkenHs mpodecopa Camcon OmeHu
ImapioniBuu 15-16 xBiTHa 2021 poky, UepHiBII (0onogios, nybaikayis,).

11. 103-1 HaykoBO-IpakTU4YHA KOH(EPEHIls 3 MIDKHAPOJIHOIO YYacTIO
npodepcbko-Bukiananbpkoro ckinaxy bJIIMY (Yepuisui 07, 09, 14 mororo 2022
POKY) (00onosiow, nybnixayis,).

12.  Joint Meeting ESH-ISH 2021 ON-AIR (2021 April 11-14, Glasgow,
United Kingdom) (0onosiow, nyoaikauyis).

13. 31 European Meeting on Hypertension and Cardiovascular Protection
«Focus on hypertension and heart failure phenotypes» (2022 June 17-20, Athens,

Greece) (0onosiow, nyonikayis).



JIOIATOK B.1

AKT BHPOBAII)KEHHH

1. Ilponosuuii aas BuposBamxenns: «OuiHka MeTaboONIYHUX Ta MOJIEKYJIAPHO-

IMyHONOTIYHHX YHHHHUKIB, po/i Bitaminy [l y JiarHOCTHUI Ta NPOrHO3yBaHHI

apTepiaibHOi TinepTeHsii y 3aranbHoNiKapehKii NpaKkTHII»

YeranoBa-po3poduuk: BykoBuHChKMil DepikaBHHIl MeIMUHMH yHiBepcHTeT,

3n00ysay Cem’suis M.M.

3. Ixepesio indopmanii:

* Semianiv M, Sydorchuk L, Fedonyuk L, Nebesna Z, Kamyshnyi O, Sydorchuk A et al.
Metabolic and Hormonal Prognostic Markers of Essential Arterial Hypertension
Considering the Genes Polymorphism AGTR1 (rs5186) and VDR (rs2228570). Romanian

Journal of Diabetes Nutrition and Metabolic Diseases. 28(3), 284-291.
https://www.rjdnmd.org/index.php/RIDNMD/article/view/1049.

* Cem’smiz M.M. Qaxropu pusuky ta nonimMopdisv rena AGTR1 (1 166A>C) y xBopux Ha
€CeHUIMHY aprepiajbHy rinepreHsiio / 2020;4(96)- C.99-104
DOIL:hutps://doi.org/10.24061/2413-0737.XXIV.4.96.2020.109
M. Cem’siriB. OXMPIHHS 5K YUHHUK PH3NKY PO3BHTKY SCEHLIHHOT apTepianbHOl rineprensii
3 ypaxyBaHHsM moniMopdismy rediB AGTRI (rs5186) ta VDR (rs2228570). Marepianu
HayK.-TIpaKT. KOH(epenii 3 MKHAPOHOIO yHacTio «AKTYalbHi poGneMu komMop6inHocTi
Y KJiHiW BHYTPilIHbOI MeAHUWHW» npucssyena 100-piuvwio min us HapOKEHHS
npoecopa Camcon Onenn Inapioniru 15-16 ksitha 2021 poky — (15-16 ksitHa 2021 p.,
Yepuinui). C.128-129
4. basoBa ycraHoBa, fIKA NPOBOAMTL BNPOBaIKEHHA: Kadenpa cimeitnoi
MeIMIKHN byKOBHHCEKOTO AEPXKABHOrO MeANYHOro yHiBepeutety MO3 Ykpainu
5. Tepminu Buposaenus: cidens 2021 p. — rpynens 2021 p.
6. ®opma BnpoBaKeHHs: y HAyKoBY poboTy (3acTOCyBaHHs METOLMKH),
HaBYallbHMI nipoliec (B MaTepianu JieKUii, NMPaKTHYHHMX 3aHATh, CAMOCTIHHOL
poBoTH niKapiB-iHTepHIB, JTiKapiB-CTyXadiB).

3aBinyBay Kadeapu CiMeiHOl MeIHLHHYA

ByKOBHHCHKOTO A€pP)KABHOTO ME/IMYHOIO YHIBEPCHTET
J.Me[L.H., podecop Jlapuca CHJOPYYK
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JIOJIATOK B.2

7

[ AR K "TGonssaris PLI ML
3 \:”.'I.E" %z Amxena BATPHUYK

OB, B/ SIKift IIPOBENIEHO BTPOBA TKEHHS)
2022p.

{/ F IS
0 N
y a ol

AKT BITPOBAUKEHHS

«Cr10ci6 paHHLOTO MPOrHO3YBaHHAMETA00/IYHO-TOPMOHANBHHEX PO3IAMIB Y XBOPHX
HA _ECEHWIHY apTepiambHy rimepreH3iio 3aiexXHO BiA momiMopdisMy rena

peuenrtopa 1-ro Tuny anrioreH3uHVII(AGTRI (rs5186))»
( HA3Ba IPONO3MILii /Y1 BITPOBA,DKEHHS )

1. BykoBHHCHKMI NepkaBHAN MEIMYHUI YHIBEDCHTET,
58002, M. Yepnisui, Tearpansna m..2
Cewm’anis Mapiansa MuKonaiBHa
, ( ycnugna-pospwm i monurrosuti aapec, ITB asTopis )

2. ixepeno indopmamii: Semianiv, M., Sydorchuk. L.. Fedonyuk. L., Nebesna, Z.
Kamyshnyi, O., Sydorchuk, A.., Vasiuk, V.. Dzhuryak, V.. Semianiv. I,
&Sydorchuk. R.
Metabolicandhormonalprognosticmarkersofessentialarterialhypertensionconsideringt
hegenespolymorphism AGTRI (rs5186) and VDR
(rs2228570).RomanianJournalofDiabetesNutritionandMetabolicDiseases.
2021:28(3):284-291
( HazBa, pik BURANHA MCTONMIHIX PEKOMEH/ALL, HpOPMALIMHOIO JIMCTa, BUXI/HI AAHHI cTaTTi, Ne DaTeRTy TOmO)

3. Boporamxeno 3a 2022 p. 8 KHIT "I'nuGouskmit PIT [IMCJT"

(Ha3pa MKyBAMBHO-ITPODLTAKTHIHO] YCTAHOBH)

4. Crpoxu snpoBamkennaa 3 01.2022 p. mo 06.2022 p.

5. 3aramsHa KiTBKiCTH criocTepesxens 20

6. EQexTuBHICTH BITPOBAKEHHA: JO3BONAE _ MiJIBUNIATA ed)eKTUBHICTh

DAaHHBOrONPOrHO3YBAHHAMETA00MIYHO-TODMOHA/IBHIX _DO3NAMIB V XBODHX Ha
_ eceHulifiny apTepianbHy rinepTensio

3a naHEMH

ToKasHuKH . VYcranosy, KA
Pospobruxis NpOBOAMIA

BIIPOBAIKEHHA
EdexruBricTs pAHHBOrO MPOTHO3YBaHHA 95% 90%
7. 3ayBaxkeHHS, JOAATKH HEMAE

A - Tamaa IIKPOBAHELTD
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JIOJIATOK B.3

AKT BIIPOBADKEHHA

1. HaiimenyBauusi npono3uuii ans Bnposamxenns: Croci6 paHHbOro MporHO3yBaHHS
MeTabOMIHO-TODMOHATBHMX DO3NAMiB Y XBOPHX HA €CEHIiaNbHy apTepiaJbHy
TiNEPTEH3il0 3 ypaXyeaHsM monimMopdisMy rema peuentopa Bitamimy D (VDR
(rs2228570)

2. Kum 3an0ponoHoBaHa, afpeca, BHKOHABELD: ByKOBMHCBKHH NEPKABHHH MEIHIHHHA
YHIBEPCHTET, 58002, M. Yepnisui, Teatpansha mi.,2; acHCTEHT Kadeapy ciMeHHOT
memuuek Cem’ auiB Mapianra Mukonaisaa

3. Jixepeno indopmanii: Semianiv, M., Sydorchuk, L., Fedonyuk, L., Nebesna, Z.,
Kamyshnyi, O., Sydorchuk, A., Vasiuk, V., Dzhuryak, V., Semianiv, 1., & Sydorchuk,
R. Metabolic and hormonal prognostic markers of essential arterial hypertension
considering the genes polymorphism AGTR1 (1s5186) and VDR (rs2228570).
Romanian Journal of Diabetes Nutrition and Metabolic Diseases. 2021;28(3):284-291

4. Hasea nikyBaJIbHOr0 3akyaay: TtepanesTHude miaminesns Nel KHIT «Micska
nonixiinika Nel» YepriBenpkoi Michkoi paau

3. Tepmin BnpoBampxennsi: 6epesens 2022 poxy — gepsens 2022 poky.

6. 3aranmpHa KLIBKICTB ciocTepexkens: 30

7. EdexTuBHiCTS BIPOBAa/KeHHS Y BIANOBIAHOCTI 3 KPHTEPiIMH, BHKJIAXEHHMH Y
xepei indopmamii

3a gaHuMH
I1oKa3HHKH YcraHoBH, fAKa
Po3pobrukis MpOBO/IMIIA
BIIPOBAIDKEHHS
EdexTHBHICTE pAHHHOTO POrHO3YBAHHA 93,33% 90%
8. 3ayBakeHHs, TOAATKH HEMAE
BianosizaisHuii 32 BIPOBaKEHH:
3aBiyBayka TepaneBTHYHUM BiIILIEHHAM Nel
KHII «Micpka nosikiika Nely
YepHisenskoi MichKoi paau
Euia 3AMOIP

«_» 2022 p.

243



JIOJIATOK B.4

K

PP ‘%

AKT BHPOBAIDKEHHH

«Cniocib paHHBOI JliarHOCTHKHM TsoxkocTi nepebiry EAI 3anexHo Bif noniMopdizmy

A1166C resa AGTR1»

( nazsa npono3uwi AN BNPOBANKCHHS )
|. BYKOBWHCHKMY Aep)KaBHHI MeIUYHHUI YHIBEPCUTET,
58002, M. YepHniswi, TearpanpHa mn..2
CeM’sniB Mapianna MukonaiBHa
( yeranosa-po3po6uuk, i nowrosni aapec, MN1b apropip )
2. JDxepeso indopmarii: @akropu pusnky Ta nomimopdism rena AGTRI (1166A>C) y
XBOPHX Ha eceHiify aprepiansHy rineprenzio. CeMm’sHiB M.M. DByKOBHHCbKWi
meanuHuit Bicauk. 2020; T.24,4(96):99-104.

( na3pa, pik BUAAINIS METOAMYIKX peKoMelaauii, indopyauifinoro ancra, suxiani aanui crarri, Ne natenty Touo)
3. Bipoeamxeno 3a 2021 p. B KHIT «Micbka nomixrizika Ne3» YepHiBenpkoi MicbKoi
paou

(112382 NiKy BaBLHO-NPOQIIAKT H9HOT yCTaHOBH)

4. CTpokW BIIpOBAa/DKEHHS 3 03.2021 p. mo 11.2021 p.

5. 3arajbHa KiJbKiCTb criocTepexeHs 30

6. EdexTHBHICTP BIPOBa/UKEHHA: [03BONAE NiABULIMTA edEKTHBHICTE pPaHHBOL
NiarHOCTHKH €CEHLIMHOI apTepialbHOl TinepTeHsii

[ 3a faHKuMH
I[Toka3HuKH | Yetanosu, AKa
Po3pobuuki NpoBOAMIA
BIIPOBA/KEHHS
EdexTuBHiCT paHHBOI TIarHOCTHKH 95% 90%
7. 3ayBaXieHH:, HOJATKH HEMAE
BixnoBinanpHUiT 32 BIPOBaXKEHHS:
3aBiyBay Bif1iTeHHs ciMelfHOT MEAMLMHA
KHIT «Micbka nomixsigika Ne3»
YepHiBeIpkoi MiChbKOi paau -
«_» 2021 p. Bacuns BOMKO
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JIOIATOK B.5

GATREPIEKY 10

cwrop IKHTT « Tepioniinehka

Mo
Jlap
=L

CMVIANL N MichKka Jikapis No2yn

[HOTHTRCLKOT MICKIOT Pajin

\ PocTuciran JIEBYUYK

CTAOATI 0 ORI RO TSI )

» 2022 p.

AKT RIPOBAJIAELTST

1. Haiisenveanna npanotwnii ang saponapxenna: Cnocid PAHHKOT JIIArHOCTHKH

TA_ NPOFHORYRANTS 3 HOKARHKIR  MIHEPATLIIOra  0OMIlY  3aleKHO  BLI
Kanen a2

-riapokcupitaminy 1 v AIATMI KPORIL XBOPUX 1A ceeHIllanbHy
APTEPIA TR THICpICHI0

2.0 UM w@mupoanniarana,  AIpeca,  RICAHARCL: [;.\'l'ﬂllllHC'J"”ii }ICP“A\’?IBHHﬁ
Mesaint viireperer. S8O02. v Hepuairii,  Tearpannhig mi.2:  3000yBay
[cal

jeapy civciinel  wmemnuig Cosanin Mapianna MukwoaaTnia.  aBiayBay
Kaespi cimeiiinar meavinis, a.men ., upord. Ciugopuyk Jlapuca IMerpinna
I JEacepenn indopaanits Semianiv M, Svdorchuk [.. Clinical and_Melabolic

Parameters. Cad+e. Parathormone Depending on Serum 25(OH)D Concentration in
Hypertensive Patients in the Wesi-Ukiainian_Population. Journal_ef” Education,
Health and Sport. 2021:11(12):150-7.

3. Hawa dikvearneore aawaany: nppcis repanic Mol KHIT e Tepuoninbebka
KOMYHATT LA Michka nikapia Neluo

4. Tepmin puponragxenvo: cinenh 2022 povy - qeprai 2022 paky,

S. Barvaanua KiLKicTn cnoerepesens: 1

Q !‘kl)(‘l(‘l!lﬂlli(‘n. RITPORA VAT v W NI A R |.'pn1'r‘|\iuuu, NUEKTATCHHMH

v acepedi dhnpatanit

30 Aar

Florasiku Yeranoni. AKa
V "t’-".["l»f\ll e TPORO A
RITPORATKCHHA
By ' e TSR0 a0 —
I E(l)(‘,k’THHHH"TI‘ PDAHHKOL T1ATHOCTHKM T5-80%, SV
U L

I:/I)Cl«"l VRHICTL MPOEHOTVRAT Y

7. 3aveaskenig, JJoJaTEH nepac

Binmonianerau v nipana e

BARVIYRATOKI R ICHIE TEPAIT
KT « Tepromiihe pka vopviiang AKAPHS No 2w
Tepuoniinenear MienKkoT paau

“«__ » 2022 p

Jimt CKIOANIAHIONK
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JIOJIATOK B.6

«SATBEPAAKYIO»
TTpopeKTop 3aKiay BHILOT OCBITH 3
1ayKoBO-TICIIaro
lepuoninnehKoro
VIIIREPCHTETY Mg
1npodecop Apka

AKT BIPOBAJUKEHHS

1. Mponozwnii pas suposagxennin: «CnociG paHHBO! JiarHOCTHKM Ta APONRE
aprepianniol  rineprensii 3 ypaxyBaHHaM MeTaGONIYHMX Ta  MOJCKYNAPHHX YHHHHKIB 11
HECTIPHS TIBOTO fiepehiry».

2. Yeranosa-pospodnuk: ByKOBHHCLKMH ACpIKABHUIA Me| THHH YHIBEPCHTET,
m. Yepninui. Tearpantua nn.,2; 3106yBay kaeapn civednoi Meaunuin Cem’sHis M.M.

3. Jlwepeno indhopaanii:
Cenm’sniie MM Daicropy pitsuky ta nonimopdiam rena AGTRT (1 |66A>C) y XBOPHX HA ECCHUiAHY
aprepiasihny FIICHTEHZI0. Byrorurenkuii MCMTHH T BICHUWK 2020;4(96):99-104.
htps. /doi org 10.24061.2413-0737.XX1V.4.96.2020.109
Semianiv MM. Svdorchuk LP, Dzhuryak VS, Gerush OV, Palamar AO, Muzyka N, et al. Association
of AGTR1 (rs5186), VDR (152228570) genes polymorphism with blood pressure elevation in patients
with essential arterial hypertension. Journal of medicine and life. 2021;14(6):782-9.
https://doi.org/10.25122/jml-2021-0018
Semianiv M. Svdorchuk L, Fedonyuk L, Nebesna Z, Kamyshnyi O, Sydorchuk A, et al. Metabolic and
hormonal prounosiic markers of essential arterial hyperiension considering the genes polymorphism
AGTRI (1s5186) and VDR (rs2228570). Romanian Journal ol Diabetes Nutrition and Metabolic
Discases.  2021:28(3):284-91.  https://doi.org/10.46389/rjd-2021-1042  https://doi.org/10.46389/rjd-
2021-1042
4. Bazona VEranona, $xa 0pOBOMMTH ROPORALKCHNIN: Kalpejipa repaniil 1a CiMCHIIOT MCAHLMHK
MEHUIOro  akyakTery  TepnonifbChKoro Halionansioro MEAHuHoro yHisepeutery imei LS.
Fopfianenciioro,

5. Tepatinn wiporajaceronse: ciuenb 2022 p. - uepnent 2022 p.
6. Dopma nuponagacns: y ayrkopy podory (acTocysaniig MEeTOMMKH), HABMAILHKE rpouec
(n MaTepian Nk, IPAKTHYIEX 3a1iTh, caMmocTiiinni poboTh).

7. Edesrunnicr, puposamkenis: nornuOieHHs 3HaHk CTYLSHTIB, JIKapiB-IHTEPHIB, NiKapiB-cilyxayis,
aciipanTing yobynatin CTOCORHO CNOCOBIB PAHHBLOT NIaTHOCTUKMA TA MPOTHOVBAHHS ECEHLINHOT
apTepiaLIOT FIHEPTEN3IT 3 YPax yBaiuaM KIIHITHUX T4 FEHNETHUIINX NPENUKTID.,

Sanijynauka e ipy Tepanii Ta CiIMEHHOT METULINHU

MCIU OO thakynnrety Tcpuoui.m:cworo

Ilallihll{ll(l.lll\l{\ MEIunonra - 2
. . . 5 7

yHisepenrery imem 1AL Pap6ariencbkoro, /7 7

ALMeL . napoheeapra 330 "\\ ///@‘/ Jlinia GABIHELb



JOJATOK B.7
YKPATHA» Jupexrop
\ T9B:Tewo Alpsiua Vipaina”
X *%n;""‘lw JL.A. OBoztoB
"ni 2022
AKT BIIPOBAJUKEHHS

1. HaiimenyBanHst npomo3unil ans BrnposagxenHsa: «Croci6 paHHBOrO IMPOTHO3YBAHHS
TRKOCTL mepebiry eceHmiATsHO! aprepiaibHOI rimeprensii 3aleXHo BiX HOMMOpDisMy reHa
penenropa Bitaminy D (VDR (rs2228570))»

2. KuMm 3anpononosana, agpeca, BAKOHaBeb: BYKOBHHCHKHIH Jlep>kaBHUE MeIUIHHA
ynipepcurer, 58002, m. Yepninni, Tearpamsna mwi.,2; 3no6ysay Kadenpn cimMeHHOI METHIMHE
Cew’smis Mapianna Muxonaisna, 3asifysad Kadeaps ciMeHHOI MeauuumH, IMELH., Mpod.
Cupopuyk Jlapuca Ilerpisaa

3. Iixepeno ingopmauil: Semianiv, M. M., Sydorchuk, L. P., Dzhuryak, V. §., Gerush, O. V.,
Vasylovich Gerush, O., Palamar, A. O., Muzyka, N. Y., Korovenkova, O. M., Blazhiievska, O. M.,
Sydor, V. V., Sydorchuk, A. R., Semianiv, I. 0., & Sydorchuk, R. I. (2021).; Association of
AGTRI1 (rs5186), VDR (rs2228570) genes polymorphism with blood pressure elevation in patients
with essential arterial hypertension. Journal of medicine and life, 14(6), 782-789.

4. Haapa nikysanbHo 3akaagy: TOB “I'evo Meanka Yipaiaa”,M.Ykropoa

S. Tepmin BupoBamkens: Gepesers 2022 poky no uepserb 2022 poky.

6. 3arajibHa KLIBKICTH criocTepexenn: 20,
7. EdexTuBHicTs BOpOBAKeHHS Y BiINOBiIHOCTI 3 KPHTEpiAMH, BHKIAACHHMH Y
maxepelti ingopmanil
TToxa3HUKHA 3a TaHUMHA
ABTOpIB Oprasizarii, mo
BIIPOBaIHJIA
EdexTHBHICTE OPOrHO3YBAHHA 93% 90%
8. 3aysakenHs1, MPOMO3HNIl: sayBaxens Hemae, JloniibHe MOAAIbIIE BIPOBAZKEHHS.
9. BianosizaabHa 332 BIPOBA/PKEHH:
Menuunuit upexrop

TOB “T'emo Memuka Vkpaina”

«_» 2022 p. % Tumuenko A.L
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JIOJIATOK B.8

GATBEPXKYIO»
Jlekdn ‘paezmimoro bakynsTery Ne2
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