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AHHOTAIUA:

Heuab. OueHuTs B3aMMOCBsA3b YpOBHs BUTamuHa D ¢ ¢akTopamu pucka UBC.

Marepuansl u meroabl. O6cienoBansl 70 manueHToB ¢ pakTopamu pucka MBC, pa3znenéHHbie
Ha IpyNIbl ¢ HOpManbHBIM (n = 29) u aedummtHeM (n = 41) ypoHem Butamusa D. IIposenén
KOPPEJIALUOHHBIA aHAJIN3 KapJUOBACKYJIAPHBIX MOKa3aTeIe.

PesysbTaThl. BoisiBieHa oTpuiiaTesibHas KOppeJslys ypoBHS BUTaMUHA D ¢ o01mm xonecTeprHoM
n JITTHII. B koHTpOMBHO# rpyniie o6HapyXkeHa CBsI3b ¢ caxapHbIM AnadeToM. B rpymme ¢ nedunmrom
BUTaMUHa D 3HaUMMBIX KOppessALUii HET.

3akumrovenne. Buramua D MoxeT BIMATh Ha JIMIUIHBI 00MeH U (akTopsl pucka MBC, ogHako 3Ta
CBsI3b BAPHATHBHA U TPEOYeT AaIbHEHIINX HCCIIeI0BaHUI.

KuaroueBble ci10Ba: BUTaMUH D, HIeMuYeckas 00Jyie3Hb cepana, JIMInOonpOTEUHDI.
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risk factors of ischemic heart disease and vitamin d levels
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Abstract:

Background. To assess the relationship between vitamin D levels and risk factors for IHD.
Materials and methods. A total of 70 patients with IHD risk factors were examined and divided
into groups with normal (n = 29) and deficient (n = 41) vitamin D levels. A correlation analysis of
cardiovascular parameters was conducted.

Results. A negative correlation was found between vitamin D levels and total cholesterol and LDL.
In the control group, a correlation with diabetes mellitus was observed. No significant correlations
were found in the vitamin D deficiency group.

Conclusion. Vitamin D may influence lipid metabolism and IHD risk factors, but this relationship is
variable and requires further research.

Keywords: vitamin D, ischemic heart disease, lipoproteins.

BBenenne

Burtamun D usBecteH cBOel pobio B peryssiiun GochOopHO-KaIbIIMEeBOro 0OOMeHa U IMO-
JepKaHUU 370pOBbsI KOCTHOI TKaHu. Okoso 100 sieT Ha3zaja ObUIO YCTAHOBJICHO, YTO BUTaMHH D
MIPeJOTBpAIlaeT U JIEYUT Takue 3a00j1eBaHMs, KaK paxuT U octeoMaisinvs. OnHaKO yxke Toraa
CTaJIO U3BECTHO, YTO U30BITOK BUTaMUHA D MOXET NPMBOAUTE K COCYAUCTOI Kanmblvdukarmu [4]. B
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MOCTIEJHNE AECATIWIETHS] BHUMAHUE UCCIIEioBaTE e MPUBIIEK/IN €r0 BHECKEJIETHbIE (D(EKTHI, B
TOM YHCJIe BIMSHUE HA CEPAEYHO-COCYAUCTYIO crcTteMy. HegocTarouHoCcTh 1 feprInT BUTaMUHA
D paccmarpuBaioTcst Kak BO3MOXKHBIE (PaKTOPBI PUCKa CepAeYHO-cocyqucThIX 3aboneBanuii (CC3),
KOTOpBIE OCTAIOTCSI OJHOM U3 BeIyIIUX IPUIUH CMEPTHOCTH BO BceM Mmupe [1]. [Tockoneky nedu-
LUT BUTaMHHa D sBNIsieTCs MIMPOKO pacripocTpaHEeHHOH MPoOJIeMOi, ero NoTeHNralIbHas pojb B
npodunaktuke CC3 akTuBHO Udyvaercs [9,12].

The effect of vitamin D on the cardiovascular system can be mediated through the influence on
traditional and novel risk factors, as well as through direct mechanisms affecting the vascular wall
and myocardial function [6,8,10]. A number of studies have demonstrated that the vitamin D receptor
and the enzyme 1-hydroxylase are present in endothelial cells, vascular smooth muscle cells, and
cardiomyocytes [3]. The active form of vitamin D (1,25(OH),D) has several beneficial effects on the
vascular wall, including the reduction of thrombogenesis, suppression of oxidative stress, reduction
of atherogenesis, endothelial restoration, reduction of foam cell formation, and vessel relaxation
[3,10]. However, 1,25(0OH);D can also induce the transformation of vascular smooth muscle cells
into osteoblast-like cells, which may lead to vascular calcification [3,10].

At the myocardial level, 1,25(OH),;D regulates intracellular calcium metabolism and exerts
both genomic and non-genomic effects [18]. Parathyroid hormone and fibroblast growth factor-23
(FGF-23) play an important role in these processes, as they can modulate the synthesis of 1,25(OH),D
in the heart and blood vessels [2,14]. Studies show that FGF-23 can induce hypertrophic growth of
cardiomyocytes, which may contribute to the development of cardiovascular diseases [13]. Despite the
significant amount of data on the effects of vitamin D on the cardiovascular system, its mechanisms
of action remain not fully understood.

Llenbio JTaHHOTO MCCIIEI0BAHNUS SIBJISIETCS] aHAJIM3 B3AaMMOCBSI3M MEX1y yPOBHEM BUTaMuHa D u
¢akropamu pucka UBC y marmeHToB ¢ HOPMaJIBHBIM M A€(PUIIUTHBIM cTaTycoM BuTaMuHa D.
MarepuaJjbl 1 METObI

B nccnenosanme 6b1m BKIIoUeHb 70 ALMEHTOB € YcTaHOBJIEHHBIMH (hakTopamu pucka VIBC,
00paTUBIIMXCS 32 KOHCY/IbTalMel B KIMHUKY TalkeHTcKoi MeIMIMHCKOM AKaieMUy WK YacTHYIO
xmHuKY NeoMed Cardio. B 3aBrcumMocTH OT ypoBHS BUTaMIHA D marieHTsI ObUTH pas3/elieHbl Ha
JIBE TPYIIIbL: KOHTPOJIbHYIO (HOpMaJIbHBII ypoBeHb BUTamuHa D, n = 29) u rpynmy ¢ gedpunmrom
BuTtamuHa D (n = 41). ¥V Bcex y4acTHHKOB IPOBe/IeHa OlleHKa KapIUOBACKYJISIPHBIX (pakTOpPOB
pHUCKa, BKJIIOYasH TIOKAa3aTEeH JIMIMAHOIO OOMEHa, YPOBEHb FTOMOLIMCTENHA, IIEYEHOUYHbIX (hepMEHTOB,
KpeaTHHNHA, a TaK)Ke HaJINUKe O)KMPEHNsI, KypeHHsl U caxapHoro auadera. [1J1s1 aHam3a B3auMOCBSI3H
Mexay ypoBHeMm BuTamuHa D u paktopamu prcka UBC ucnonb3oBaiics K03 GUIIMEHT paHTOBOI
koppensuuy CrimpmeHa. Ctatuctiyeckast 0Opa0OTKa JaHHBIX MPOBOJMIIACH C HUCIIOJIBb30BaHHEM
CTaHAAPTHHIX METOAOB, 00ECIEUNBAIOIINX JOCTOBEPHOCTD MOy YEHHBIX PE3Y/IbTATOB.

PesyabTaTsl

In the total sample (1 = 70), a statistically significant negative correlation was found between
vitamin D levels and total cholesterol (0 = —0.271, p = 0.026) as well as LDL-C (p = —0.243,
p = 0.047), indicating a possible influence of vitamin D on the lipid profile. However, this relationship
did not persist when analyzing individual subgroups. In the control group (n = 29), a significant
negative correlation was found between vitamin D levels and diabetes mellitus only (o = —0.376,
p = 0.045), whereas in the vitamin D deficiency group (n = 41), no significant correlations were
identified.

JleTanbHble pe3y/bTaThl KOPPEISLMOHHOIO aHAIM3A IIPeJICTaBJIeHbl B TaOIMIIaX: 0O1masi BHIOOpKa
— Ta6mina 1, koHTposbHas rpymma — Tabmma 2, rpymma ¢ gedpurnurom putamuaa D — Tabmumma 3.

Ta6smmna 1. KoppensiumonHas cBsasb Mexay dakropamu pricka CC3 u ypoBHeM ButamuHa [l y oOmieit rpynsl
HaOJII0/IaeMBIX MALJUEHTOB. 3HAUYMMBbIE CBSI3M OTMEUYEHBI *.

Table 1. Correlation between CVD risk factors and vitamin D levels in the general group of observed patients.
Significant correlations are marked with *.

Xonectepun* Tpurmmuepuast JITIOHIT
Crimpmen df (cteneneit | p-3HaveHHe Crmpmen df (creneneit | p-3HaueHWe CrimpmeH df (creneneit | p-3HavYeHHe
p(rho) CcBOOO/IBI) p(rho) CcBOOOIBI) p(rho) CBOOOIBI)
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-0.271 \ 65 \ 0.026 -0.061 \ 65 \ 0.625 -0.067 \ 65 \ 0.588
Xonectepun™ Tpurnuuepupt JITIOHIT
Crimpmen df (cteneneit | p-3HaveHHe Crimpmen df (creneneit | p-3HaueHHe CrimpmeH df (creneneit | p-3HaveHHe
p(rho) CBOOOIBI) p(rho) CcBOOO/IBI) p(rho) CBOOO/IBI)
-0.271 65 0.026 -0.061 65 0.625 -0.067 65 0.588
JITTHIT* JITIBIT T'omouucrenn
CnupmeH df (creneneit | p-3HaveHHe CnupmeH df (creneneit | p-3HaveHWe CnupmeH df (creneneit | p-3HavYeHUE
p(rho) CBOOOIBI) p(rho) CBOOOIBI) p(rho) CBOOOIBI)

-0.243 65 0.047 0.109 65 0.378 -0.108 41 0.492

AJIT Kpeatnnun ACT
Crmpmen df (creneneil | p-3HaueHue CrupmeH df (creneneil | p-3HaueHue Crmpmen df (creneneil | p-3HaueHue
p(rho) CBOOO/IBI) p(rho) CBOOO/IBI) o(rho) CBOOOIBI)

-0.047 26 0.813 -0.089 47 0.542 -0.035 67 0.773

C Kypenue Oxupenue
CriupmeH df (creneneil | p-3HayeHue CrniupmeH df (creneneil | p-3HayeHue CrniupmeH df (creneneil | p-3HaueHue
p(rho) CBOOO/IBI) p(tho) CBOOO/IBI) p(rho) CBOOO/IBI)

0.073 68 0.546 0.025 68 0.840 -0.089 68 0.464
Taommma 2. Koppensinonnas csas3b Mexkay (aktopamu prcka CC3 1 ypoBHeM BUTaMUHA [| B KOHTPOJIBLHOIA
rpymnme. 3HaulMBble CBSI3H OTMEUYEHBI *.

Table 2. Correlation between CVD risk factors and vitamin D levels in the control group. Significant correlations
are marked with *.
XonectepuH Tpurnuuepupl JITIOHIT
Crimpmen df (cteneneit | p-3HaveHHe Crimpmen df (creneneit | p-3HaueHWe CrimpmeH df (creneneit | p-3HaueHHe
p(rho) CcBOOO/IBI) p(rho) CcBOOOIBI) p(rho) CBOOO/IBI)
-0.239 26 0.220 -0.239 26 0.220 -0.239 26 0.220
JITTHIT JITIBIT T'omouucrenn
CnupmeH df (cteneneit | p-3HaveHHe CnupmeH df (creneneit | p-3HaUeHUE CnupmeH df (creneneit | p-3HavYeHUE
p(rho) CcBOOOIBI) p(rho) CBOOOIBI) p(rho) CBOOOIBI)

0.017 26 0.933 0.017 26 0.933 0.017 26 0.933

AJIT Kpeatunun ACT
Crupmen df (creneneil | p-3HaueHue Crupmen df (creneneil | p-3HaueHue Crupmen df (creneneil | p-3HaueHUe
p(rho) CBOOO/IBI) p(rho) CBOOO/IBI) o(rho) CBOOOIBI)

-0.047 26 0.813 -0.047 26 0.813 -0.047 26 0.813

ca* Kypenue Oxupenue
CrniupmeH df (creneneil | p-3HayeHue CrniupmeH df (creneneil | p-3HaueHue CrniupmeH df (creneneil | p-3HaueHue
p(rho) CBOOO/IBI) p(tho) CBOOO/IBI) p(rho) CBOOO/IBI)

-0.376 27 0.045 -0.376 27 0.045 -0.376 27 0.045
Ta6smna 3. KoppessimonHas cBs3b Mexay ¢dakropamu pucka CC3 u ypoBHeM BuTamuHa [l B rpynme ¢
nedunuToM BuTaMuHa Jl. 3HaunMble CBSA3M OTMEYEHBI *.

Table 3. Correlation between CVD risk factors and vitamin D levels in the vitamin D deficiency group.
Significant correlations are marked with *.
XonectepuH Tpurnuuepupt JITIOHIT
Crimpmen df (cteneneii | p-3HaveHHE Criupmen df (creneneit | p-3HaueHHe CrimpmeH df (creneneit | p-3HaueHUe
p(rho) cBOOO/IBI) p(rho) CcBOOO/IBI) p(rho) CBOOOIBI)
-0.222 37 0.174 -0.222 37 0.174 -0.222 37 0.174
JITTHIT JITIBIT T'omouucrenH
CnupmeH df (cteneneit | p-3HaveHWe CnupmeH df (creneneit | p-3HaueHHe CnupmeH df (creneneit | p-3HavYeHHE
p(rho) CBOOOIBI) p(rho) CBOOOIBI) p(rho) CBOOOIBI)

-0.184 37 0.263 -0.184 37 0.263 -0.184 37 0.263
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AJIT Kpeatnnun ACT
Criupmen df (creneneil | p-3HaueHue CnupmeH df (creneneil | p-3HaueHue Crnupmen df (creneneil | p-3HaueHue
p(rho) CBOOO/IBI) o(rho) CBOOOIBI) o(rho) CBOOOIBI)
-0.055 39 0.733 -0.055 39 0.733 -0.055 39 0.733
CL Kypenue OxupeHue
Crimpmen df (creneneit | p-3HaueHHe CrniupmeH df (creneneit | p-3HaueHue CrimpmeH df (creneneil | p-3HaueHue
p(rho) CBOOOIBI) p(rho) CBOOO/IBI) p(rho) CBOOOIBI)
0.211 39 0.186 0.211 39 0.186 0.211 39 0.186
Odcysxenne:

Pesynbratsl Hamlero uccieo0BaHus MOATBEPAMIN HAIMUKE CBA3U MEKAY YPOBHEM BUTaMuHa D
Y JIMITUAHBIM OOMEHOM B OOIIei TpyIiIe Many¥eHToB, OJHAKO MPY aHAJIM3e MOATPYTI 9Ta CBS3b HE
coxpaHsiiach. Mbl BBISIBUJIM 3HAYMMYIO OTPHUIIATEIbHYIO KOPPEIAIMIO YPOBHsI BUTaMKHa D ¢ oM
xonecrepusoM u JIITHII, 4yro cormiacyercs ¢ NpecTaBIEHUAMU O €r0 POJIU B PEry/IALUU JTAIUIHOTO
oOMeHa 1 cocyaucToro ToHyca. Jlepuuut ButaMuaa D accorMmpoBaH ¢ aTeporeHHbIM ITporieM
JIMNUJOB, BOCHAJIEHNEM, OKCUIATUBHBIM CTPECCOM U MOBBILIEHHON aKTUBallMel SHAOTeNus, YTo
CHOCOOCTBYET pa3BUTHIO aTepockiieposa. Surdu u coaBTopsl [16] ycTaHOBUIIM, YTO HU3KHUIT YPOBEHD
BuTamMuHa D yBemmumMBaeT puck cepaeyHO-COCYIUCTBIX COOBITHI, BKJIOYas MH(APKT 1 MHCYIbT. [1pn
9TOM II0Ka3aHo, YTO 100aBKM BUTaMUHA D MOI'yT CHMKATh YPOBEHb XOJIECTEPUHA, TPUIJIMLIEPUIOB 1
JITTHIT, nossimas JITBII, Ho 3HaunMBIi 3¢hekT HabIoaaeTCs IPEUMYIIECTBEHHO Y MAIIMEHTOB C
HCXO/HBIM epUIMTOM BUTaMuHa D.

Ponda u coaBtopsl [ 1 1] mokasayu, 4To KpaTKOCpOUHasi Koppekuus gedpunuTa ButamMmuaa D He
MIPUBOAMT K YIy4llleHuio JunuaHoro npoguisa. Hanporus, noeeimenue 25(OH)D conpoBoxkaaercs
YBEJIMYEHUEM YPOBHs KAJIBLIUA U CHUKEHUEM NTAPATUPEOUTHOTO TOPMOHA, HO TIPY 3TOM CBA3aHO C
poctom JITTHII, yto MoxeT 0OBACHSTh OTCYTCTBUE JIMHEHHOI 3aBUCUMOCTH B OT/IEIIbHBIX OATPYIIIAX
B HallleM HcCJIeJOBaHUU.

B KOHTpOJIBHOII rpymine (HOpMaibHbIil ypoBeHb BUTaMKuHA D) Hamu Obula BbIsIBJIEHA 3HAUMMAS
OTpULIaTeNIbHAS KOPPEJISLKS C cCaXxapHbIM quabeToM. DTO MOATBepXAaeTCs MeTa-aHam3oM 2013
roga [15], B koropom ananu3 76 220 y4acTHHKOB MOKa3aJl 00paTHYIO 3aBUCUMOCTb MEX/ly YPOBHEM
25(OH)D u puckom caxapHoro auadera 2 tuna. Jedpunur Buramuna D mMoxer urparb pojib B
HapyIIeHNU! YIJIEBOIHOrO 0OMeHa, YTo TpeOyeT AabHEeNIero u3yYeHusl.

HecmoTps Ha u3BecTHYI10 CBA3b BUTaMMHA D ¢ KypeHHeM U FOMOLIMCTEUHOM, B HAIlleM UCCTIeA0-
BaHMM ITH [TOKA3ATENN HE IPOIEMOHCTPUPOBAIIN 3HAUYMMBIX KOppesaiuil. TeM He MeHee, MeTa-aHaIu3
[17] nokasai, 4To ypoBeHb BUTaMUHA D y KypUJIbLIIMKOB HUXE, YEM Y HEKYPSLIMX, a UCCIIELOBAHNE
¢ yuactueM 1375 uyenosek [7] BBISBUIIO OTPULIATENBHYIO CBSA3b MEXKAY BUTaAMUHOM D 1 romonucre-
VHOM, KOTOPBIil, B CBOIO OYepe/lb, KOPPEIUPOBAII C THIIEPTOHKEH, TMadeTOM U BOCTIAINTEIbHBIMU
MapKepaMu.

Tak>e B HalleM HCCJIeIOBaHUM He Oblila BBISBJICHA CBSA3b BUTaMMHA D c oxupeHueM, 4To
coryiacyercsi ¢ JaHHBIMU [5], COITIaCHO KOTOPBHIM NPY OKMPEHHE HaOMogaeTcsi HU3KUI ypOBEHb
BUTaMUHa D, HO CHMXXEeHHMe Beca c1abo BIIMsET Ha YPOBEHb BUTAMMHA, a I00aBKM BUutamuHa D He
CIOCOOCTBYIOT CHIKEHHIO MACCHI TeJa.

3akJ04eHne

B xopne uccnenoBanust GbUIO0 YCTAHOBJIEHO, YTO B OOIIIE# TpyIIie NalMeHTOB YPOBEHb BUTAMUHA
D koppenuposai ¢ o6mumM xosnectepurom u JIITHII, oqHako B MOArpyIinax ¢ HOPMAaJbHbIM U
nedumTHEIM ypoBHeM BuTamMuHa D 3Ta cBsA3b He coxpaHsulack. Takke B KOHTPOJIBHOM Ipymie Oblia
BBISIBJICHA OTpHUIaTE bHAsI KOPPesivs ypoBHs BUTaMuHa D ¢ caxapHeiM inabeToM, Torjga Kak B
rpyIne geduiuTa 3HAYMMBIX KOppessAnuii He 0OHapy KeHO.

Takum 00pa3om, HallM pe3ylbTaThl MMOKAa3bIBAIOT, YTO BUTAaMMH D MoXeT ObITh CBsA3aH C
JMnUIHBIM 06MeHoM 1 puckamu MIBC, Ho 3Ta cBsA3b He Beerna MposiBisieTcsl Ha MHIMBUYJIbHOM
ypoBHe. Pa3nnuus Mexay rpyrnaMd MOTYT OOBSCHATHCS BIMSIHUEM IPYTHX METaOOIUUYECKHUX
(hakTOpOB, uTO TpeOyeT NANBbHEHIINX MCCIICAOBAHMIT 1151 yTOUYHEHN I MEXaHU3MOB BJIMSIHHSI BUTAMUHA
D Ha cepredHO-cocyuCTyIo CHCTEMY.

Bxkaajg aBTopos.
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Otka3 ot orBeTcTBeHHOCTH/ IIpMeuanne uzaaressi: 3asBlIeHNs], MHEHHS 1 IaHHbIE, COEpKaIly-
€csi BO BCeX IyOMKaLusX, IPUHALJIeKAT UCKIIOUUTEIBHO OTAEIbHBIM JIMLAM. ABTOPBI U yYaCTHUKH,
a XypHnan n pegaktopsl. JKypHan u peJakTopbl HE HECYT OTBETCTBEHHOCTH 3a OO0 ymepo,
HaHECEHHBITIONE! NI UMYIIIECTBO, BOHUKIIEE B pe3yJIbTare JIOOBIX HEH, METOI0B, MHCTPYKIIMA
WM TIPOAYKTOB, YIIOMSIHYTHIX B KOHTEHTE.
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