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Xapkiecokuii HAUIOHANLHUIL MeOUYHUIL YHigepcumem

Y MAUIEHTIB 3 ILLEMIYHOIO XBOPOBOIO CEPUA | OXKUPIHHAM

JlocmipkeHo 0COOIHMBOCTI KalbIiEBO-POCHOpPHOro 0OMiHY Y 98 XBOPHX Ha 1IIEMIYHY XBO-
poOy ceprs (IXC) 3anexHo BiJ| iHIEKCY MacH TiJia Ta BCTAHOBJICHO 3B’ SI3KH MIXK TOKa3HUKaAMHU
MIHEPAIBHOTO 1JTIITIHOTO CIIEKTPIB KPoBi. BCix XBopux 0yi10 po3MOAiIICHO HA TPYITH 3aJICKHO
Bia iHJeKCy Macu Tiia. Jlo rpynmu KOHTpOJto BBikiiIo 20 MpakTHYHO 3JI0POBHX 0CiO,
MOPIBHAHHKUX 3a CTATTIO Ta BIKOM i3 XBOpUMH. BciM mamieHTaMm JOCIHiIPKEHO MOKAa3HUKU
3arajbHOTO, I0HI30BaHOTO KaNBIIi0 1 hocdopy CHPOBATKHU KPOBI, KaJIbLito i ochopy 1000BoT
ceui. Haitbinpim metabonivHo akTuBHUMHU Oyinu xBopi Ha IXC Ta oxupinns I-11 cTynenis:
BMICT 3arajbHOTO Ta i0HI30BAaHOTO KaJbLil0 KPOBi, a TAKOXK KaJbllit0 JOOOBOI ceui y Iux
rpymnax OyB JOCTOBIPHO BUCOKUM. [10Ka3HUKY JIIMITHOTO CIIEKTPa KPOBi OyJIH MPOTHOCTUYHO
HaAWOUIBII HECHPUSTAMBUMH y rpynax XBopux 3 IXC Ta BUCOKUMH CTYIICHSIMU OXKHPIHHS.
CyxkymHi# iepe6ir IXC Ta 0KupiHHSA CyNPOBOKYETHCS 3MIHAMH ITOKa3HUKIB MiHEPAJILHOTO
O0OMiHY, 110 MPOSBISAETLCSA 30UIBIICHHSIM PiBHIB (ochopy 1 KalbIil0 CHPOBATKH KPOBI.
JIMOBIpHO, 3MiHH TIOKa3HHKIB MiHEPAILHOTO OOMiHYy B KPOBi CIIPHUMHIOIOTH PHCKOPEHHSI
PO3BHTKY aTepOCKICPOTHIHOTO YPAXKCHHS CYHH, TO/I K IIOCHICHE BUBEICHHS IIOKa3HHUKIB
KaJbLii-(hochopHOrOo 00MIHY — 3HWKCHHS MiHEpajlbHOI IMUILHOCTI KiCTKOBOI TKAaHWHH.
HanmmikoBa maca y xBopux Ha [XC «3abe3nedye» NpOoTeKTUBHHUN €(PEKT 1070 PO3BUTKY
ocreofiedilluTy, TOA1 K OKUPIHHSA BUCOKUX CTYTICHIB, HABIAKHU, IPU3BOJUTH 10 (POPMYBaHHS
octeofiehilMTHUX CTaHiB.

Knrouosi cnosa: iwemiyna xeopoda cepys, 0#CUpinHs, MiHepatbHutl 0OMIiH, OCIEeonopo3.

B3AEMO3B’A30K NOKA3HUKIB MIHEPAJNIBHOI O | NINMNIAHOINO OBMIHIB

Beryn

Hlopiuno 6au3bK0 17 MITH JTI0fIEH B YCHOMY
CBITI BMUPAIOTh BiJl CEPIEBO-CYANHHHUX 3aXBO-
pIOBaHb, 30KpeMa BiJl ilIeMidHOi XBOPOOU cepIis
(IXC). Hezpaxkatouu Ha Te, 1110 CEPIIEBO-CYIUHHI
KaTacTpo(du € TOJIOBHUMU MTPUIUHAMU CMEPTHO-
CTi U 1HBaJiU3aIlil HACEJICHHS B YChOMY CBITI,
80 % mepemyacHUX CMEPTEH BiA IMX MPUYHUH
MOYKHA YHUKHYTH IUTSIXOM KOHTPOITIO OCHOBHHX
(hakTOpiB PU3HUKY: TIOTIOHOMATIHHS, HE3T0POBO1
JIETH Ta HEMOCTATHROI Pi3UIHOT aKTHBHOCTI [1].
Haii6inpir yacToro KOMOPOiTHOIO MATONOTIE0
IXC € oxupinng, 1m0, 32 JAHUMH CTaTHCTHUKH,
oxorutoe Oinbir Hixk 20 % J0poCcIoro HaceIeHHs!
VYkpaiHu Ta mocijae ojiHe 3 MEePIIuX MiCIlb Cepel
(aKTOpiB PU3UKY PO3BHUTKY aTepOCKICPOTHUY-
HOTO YpakKeHHsI cyJuH [2].

© K.B. Isamnosa, 2017

[HIIOF0, HE MEHII 3HAYYIOK MPOOIeMOI0
CY4YaCHOTO CYCIJILCTBA € OCTEONOpo3. 3i 301J1b-
HICHHSIM YMCEIBbHOCT] HACEJICHHS Ta TPUBAIOCTI
JKUTTS OCTEOIOPO3 BCE YACTIIIE HA3UBAIOTh IJI0-
oanpHoO emigemiero XXI cropivus. Ha nanuit
yac, 3a OI[iIHKaMH HayKoBIIiB, Ounbine 200 MitH
JIOAEH CTpaXkaaroTh HAa OCTEONOopo3. 3TilHO 3
OCTaHHIMU CTaTUCTHYHUMH JaHUMU MiKHapo-
HOTO ()OHIY OCTEOTIOPO3Y, B yChOMY CBITi OJTHA 3
TPBOX KiHOK cTapiie 50 pokiB i OOUH i3 I’ SITH
YOJIOBIKIB 3a3HAIOTH ITEPEIIOMH BHACIIIOK OCTEO-
opo3y [3]. IIpo6memoro i€l marosorii € BiacyT-
HICTh KJIIHIYHHX MTPOSBIB 10 O€3M0CEepeaHbOI IT0-
Iii epenomy, sika 3HaUHO 3HIKYE SAKICTh KUTTS
1 IPU3BOJMTS JI0 1HBATIJHOCTI 200 CMEPTi.

TpuBanuii yac cepueBo-CyAHHHI 3aXBOPIO-
BaHHS Ta OCTEOINOPO3 YBAKAIN OKPEMUMH HO30-
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JIOTTYHUMH OTUHHUISIMH, aJIc¢ B OCTAHHIX YHCIICH-
HUX JIOCIIDKEHHSAX JTOBENCHO Oe3rmocepenHii
3B’SI30K MWX Tarojyorii. TpaaumiiHoO iXHE CITiB-
ICHYBaHHsI OyJI0 TIOB’13aHO 3 HE3aJICKHUMH TPO-
1ecamMu, 10 BiJOYBAIOTHCS BHUKJIFOYHO 3 BIKOM.
[Ipote Bce OubINA KUTBKICTh O10JIOTIYHUX 1 €ITi-
JIEMIOJIOTIYHUX JIAHUX MiATBEPIPKYE 3B’ SI30K MiXK
LIMH HO30JIOT1SIMH, SIK1, SIK TOBEIECHO, IOMLISIOT
3arajibHi MaTo]i310J0Ti4HI i TeHeTHYHI (haKTOpH
pusuky [4—6]. Hanprikiai, Oyiio BCTAaHOBJICHO, 110
JUTS OCi0 3 CepIIeBO-CYIMHHUMU 3aXBOPIOBAHHSIMHU
XapaKTEepHUH MiJBUICHUI PU3UK BTPATH KiCT-
KOBOI MacH 1, TAKUM YMHOM, OlJIbIIIa CXHJIBHICTE
1o pr3uKy nepernoMiB [ 7]. [Tpu iboMy 3’ siBIsieThCS
Bce OUIBIIIE JOKAa3iB TOro, 110 0COOH 3 HU3BKOIO
KiCTKOBOIO MacOl0 MalOTh BHIIY CMEPTHICTb TIPH
CEepILEBO-CYIMHHIX 3aXBOPIOBAHHSX, HIXK TAIliEH-
TH 3 CEPIICBO-CYIMHHUMU 3aXBOPIOBAHHIMU 3 HOP-
MaJIbHOIO KICTKOBOIO Macoto. [Ipore reteporeHHi
MiIXOMHM Ta Pi3HI MOMYJsAIii, AKi BUBYAIHCH
paHime, 0OMexHi iHPOPMATUBHICT OTPIMAaHUX
pe3yibrariB. Pesynbrati nociipkeHs, mpoBee-
HUX Ha MOJICJISIX TBapWH, CBIIYATh MPO Te, IO
KaJpIu(iKalis CyIuH € TyXe CKIaIHUM MeXa-
HI3MOM, SIKMH BKJIIOYA€ aHAJOT1YHI IIUISXH, OIH-
caHi Ipy HOpMaITbHIH Kanbludikamii KicTok [8].

Kanprmudikaris cyaus i MiHepaizamist Kic-
TOK MarOTh 3arajbHI aHATOMIYHI i1 TaTodizio-
JIOT1YHi eTanu po3BUTKY. DakTHYHO KanbUui-
KaIlis apTepiaibHOi TKAHWHH — 1I€ He TIPOCTO Ia-
CHUBHHI TIPOIIEC OCA/KCHHS a00 MOTIMHAHHS
¢docdary Ta Kanblliro, a i BACOKOOPTaHI30BaHHMA
KacKaJl peaxiiii, sSIKuii peryaroeThecs MexaHi3ma-
MU, TIONIOHUMHU 10 TUX, L0 OEPyTh y4acTh y Mi-
Hepauizamii Kictok [9—11]. IcHytoTh ToKa3u TorO,
110 KabIu(iKaiis CyauH TiCHO ITOB’sI3aHa 3 PiB-
HeM KaubIito 1 pocdopy y cuposarmi kposi [12].
Byno 3anmponoHoBaHO pPi3HI MeXaHI3MHU TMOsC-
HEHHS B3a€EMO3B’S3KiB MiX po3JIlagaMy MiHe-
paNbHOTO 0OMiHY Ta KambIH(iKaIlEr0 CyIuH:

* MacUBHUH, Oe3MOCepeHiil 0caj] KalbIlito
docdary y cynuHHil cuctemi,

* aKTUBHUH, 110 BUKJIMKAE CTHUMYJISIIIO Ie-
HiB, ITOB’13aHHX 3 KICTKOYTBOPEHHSM, 1[0 3HAXO-
JIATHCS Y KIIITHHAX [MIAJKUX M s31B CyJIMH Ta Ha-
OyBaloTh ()EHOTHUIl KiCTKOBOTO (pOopMyBaHHS
KITiTHH (ocTeoOmacTHui) [13].

HeonxoznavyHy poss y ipolieci MiHEpaIbHOTO
00MiHY 1 pPO3BUTKY O3HAU€HHX ATOJIOTiH Bimirpae
OXXHpiHHA. 3a TaHUMH 0ararbox IOCIiIKEHb,
OXXHPIHHS 3aXHINA€E Bifl PO3BUTKY OCTEOIIOPO3Y,
ajyie B OCTaHHIX eIliIeMiOIOTIYHUX Ta KITHIYHIX

JOCITIDKEHHSAX IMOKa3aHo, 10 BUCOKUH PiBEHb
KUPOBOi Macu Moke OyTH (aKTOpOM PH3UKY
PO3BUTKY OCTEOMOpo3y. biibI Toro, 3a oTprMa-
HUMH Pe3yJIbTaTaMu, Pi3Hi KOMIIOHEHTH MeTabo-
JIYHOTO CHHIPOMY, TOOTO rinmepTeH3ist, 301bIIeH-
HS TPUITIILIEPUIB, 3HIKEHHS XOIECTEPHUHY JIIIOo-
IIPOTETHIB BUCOKOT IIIBHOCTI, TAKOXK € TIOTCHITiH-
HUMH (pakTOpaMu pU3UKY IS PO3BUTKY MiHe-
PaJIbHOI IITBHOCTI KiCTOK Ta 0CTeornopo3y [14].

TakuMm ynHOM, Yepe3 oOMeKeHUH o0csT Ha-
SIBHMX JTaHMX HEOOX1IH1 ITOAaJIbIII O CIIiIPKEHHS,
100 3’sCyBaTH OCHOBHI MEXaHI3MU MiXK OCTEO-
mmopo3oM Ta IXC 3aJ1ekHO BiT CTYIICHS OXKHPIHHS,
SIKI MOXYTh OyTH Ba)KIMBHIMH B MailOyTHbOMY
IUISL pO3pOOKH TIPOMITAKTHYHUX 1 TepareBTHY-
HHX 3aXO[iB Ta ITONAJBIIO] IMITIEMEHTAITIT 1X Yy
pOoOOTY JliKapiB MPaKTUYHOL JaHKH.

Merta I0CiIiIKeHHS — JOCIIAUTH 0COOIUBO-
CTI KaJbI1i€BO-(0CHOPHOTO OOMIHY Y MAIli€HTIB
3 IIEMiYHOI0 XBOPOOOIO cepls 3aJIeXKHO BiJl iH-
JICKCY MAaCH Tijia Ta OL[IHUTH 3B’ A3KH MK IIOKa3-
HUKaMH MiHEpaJbHOTO Ta JilliJHOTO OOMiHiB.

MarepiaJj i meTonn

Oo6cTexkeHo 98 0cib, XBOpHUX Ha IMIEMIYHY
XBOpOOY CepIls, SIKUX 3aJIe)KHO BiJl iHICKCY MacH
tiza (IMT) Oyio po3nomdiieHo Ha YOTHPH TPYTIH:
y 1-mry rpymry BBitinnm 19 mamienTis i3 IXC 3 HOp-
MaJIbHOIO MacoIo Tina; y 2-ry — 24 martieatu 3 [XC
3 HAJUTMIIIKOBOIO Macolo Tija; y 3-T10 — 31 xBopuit
Ha IXC Ta oxwupinns [ crynens; y 4-ty — 31 nmami-
ent 3 IXC na i oxwupinns Il crynens. Cepenniit
Bik xBopux nopiBHioBaB (51,80£1,94); (52,40+
1,44); (52,20+1,54) ta (53,10+1,23) poky mo rpy-
nax BignoBigHo. Cepe/iHs TPUBANICTh aHAMHE3Y
IXC mo rpymax cranosmna (4,9+1,2); (4,6£1,3);
(5,20£1,25) Ta (4,7£1,2) poky BiamoBigHo. [eH-
JICPHI CITIBBiTHOIIIEHHS Oy TAKUMHU: B YCiX TPy-
Max TepeBakaly JKIHKH, IXHS YacTKa CTAHOBMIIA
54,8; 52,9; 51,2 ta 53,6 % BignosigHo. IHIEKC
MacH TiJia po3paxoByBain 3a popmynoro Ketire:
maca (kr) / 3pict? (m?). Cepenniii IMT o rpymnax
nopiBHIOBaB (23,84+1,16); (28,08+0,95); (32,14+
1,16) Ta (37,22+1,17) kr/m? BigmosigHo.

Jlo rpymu KOHTpOJTrO YBikLIH 20 MPaKTUIHO
3I0POBHUX 0Ci0, MOPIBHSIHHUX 32 CTATTIO 1 BIKOM
3 00CTEKEHUMHU XBOPHMHU.

Bepudikamnito miarHosiB oxupinasa ta [XC
3MIACHIOBAIM HA OCHOBI YHi()iKOBaHUX KIIiHIY-
HUX TPOTOKOIIB MEIUYHOI JomoMord «Oxu-
piaED» Ta «CrabinpHa ireMidHa XBopoOa cepris»
(BOO3, 1997; nakaz MO3 VYkpainu Ne 152 Bix
02.03.16 BiammoBigHO).
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JocimkenHs MOKa3HUKIB MiHEPaJIHLHOTO 00-
MiHYy Y KPOBI Ta cedi mpoBOAMIOCH Ha 0asi Bij-
Ity 1abopaTopHOi MIarHOCTUKU Ta IMYHOIOT1
Y «lacTuTyT maromorii xpedTa Ta cyrnooOiB
im. mpod. M.I. Curenxka HAMH VYkpaiam». Ctan
MiHepaJbHOTO OOMiHY KiCTKOBOI TKaHMHH OLli-
HIOBAJIM 32 BMICTOM 3arajibHOTO i 10HI30BaHOTO
KanblIIito i pochopy CHpOBaTKH KPOBi Ta JOOOBOT
ceui.

[Toka3zHukw JiMiHOTO OOMIHY BU3HAYAIH 32
BMiCTOM 3araibHOrO xonectepony (3XC), xo-
nectepory Jginonpoteini Hu3bkoi (XC JITTHILT),
nyxe HuU3bpkoi (XC JIIIJJHII) Ta BuUCOKOi
mineHoCTi (XC JITIBIL), Tpurminepunis (TT) —
CHEKTPO(OTOMETPUYHUM METOAOM 3 BHUKOPHC-
TaHHSIM CTaHJAPTHUX TecT-cucTeM. [Hnekc ate-
porenHocrti (IA) ouiHtoBanu 3a popmysoro [A =
(3XC — XC JITIBLL) / XC JIIBIL.

KputepisiMu BUKITIOUEHHS 3 JOCIIIKCHHS
OynM ToCTpHiA KOPOHAPHHI CHHIPOM, XPOHIUHA
cepueBa HeAocTaTHICTH [V (yHKIIOHATBHOTO
kiacy (3a NYHA), nykpoBuii niabet, 3axBOpro-
BaHHSI IIUTONOAI0OHOT 3371031, TOCTPi Ta XPOHIUH1
3amanbHi porecH, IuQy3Hi 3aXBOPIOBAHHS CIIO-
JyYHOI TKAHWHH, OHKOJIOTIYHI 3aXBOPIOBAHHSI.

CTaTHCTUYIHUI aHaTi3 MPOBOIUIH 32 JIOTIO-
MOTOI0 ITPOTpaMHOTO TakeTa «Statistica 10.0» Ta
Excel 2010. [Inst KinmbKiCHUX O3HaK pe3ylbTaTH
MoIaHo y BUDVIAAI Meaianu (Me) 3 M>KKBapTHIIb-
HUM iHTepBaioM [Q25%; Q75%] 3 ypaxyBaHHSIM
BiZICYTHOCTI HOPMaJbHOTO po3noaity. KinbkicHi
1 MOPSAKOBI 3MiHH MTOPiBHIOBANIH 32 JIOTIOMOTOIO
kputepito ManHa—YiTHi. Kopemsiuiiiauii 38’130k
PO3paxoByBaIH 3a JOTIOMOTO0 PAHTOBUX KOPEJIsi-
uit Cipmena. B ycix mporenypax cTarucTiud-
HOTO aHaJi3y piBeHb 3HAYYIIOCTI P MpUIMaIN
piBHEM 200 MeHIIM Hix 0,05.

JlocmimKeHHS BiIOB1a]I0 MOpaTbHO-ETHY-
HHAM HOpMaM i IpuHIHIaM [ eTbCiHChKOT AeKTa-

pauii, Konsentiii Pagu €Bponu Ta BianoBiIHUX
3aKOHIB YKpaiHU IOAO NOTPUMaHHS MpPaB JIO-
JIUHH.,

Pe3yabTaTn Ta iX 00roBOpeHHs

VY nocaimkeHHi KanbIlieBo-hocdopHOTo 00-
MiHy B KpoBi mamieHTiB 3 IXC Ta oXHpiHHAM
BHSIBIIEHO CTATHCTUYHO 3HAYYIY PI3HHUITIO TO-
Ka3HHKIB MaiKe B YCiX TPyIax Mo BiTHOMICHHO
110 KoHTpoJo (Tadm. 1). Tak, mokaszuuku docdo-
PY KpOBi HE BUXOIMIIN 32 PaMKH peepeHTHHX
3HauYeHb Yy KOIHIHU Tpymi, aje Oynu JOCTOBIpHO
BUIIMMH Y xBopux 4-1 rpynu (IXC 3 oxxupinHsIM
II ctynens). PiBHi 3araJibHOTO KalbIiI0 TaKOXK
HE TIepEeBUIYBaJM TOKa3HUKK HOPMHU, ajie Mij-
BUILIYBAJIUCH Y TPyHax XBOPUX 3 OKUPIHHAM [—
II cryneniB (3-ts—4-ta rpynu). BmicT ioHi30-
BaHOTO KaJIBIiF0 KPOBi OYB HIKYHM Yy XBOPHX
Ha [XC 3 HOpMabHOIO a00 HAAMIPHOIO Macolo
TiNa, aje TOCTOBIPHO ITiIBUIITYBaBCs Y MAIli€HTIB
3 IXC na i oxxupinas [-11 crymenis. OTpumani
pe3ybTaTH CIiBMAAal0Th 3 JAHIMH PaHiIIe Ipo-
BEJICHUX JIOCIIKECHb, B SIKUX 3a3HAYAETHCS, IO
PiBEHb NOKa3HHUKIB MiHEPaJILHOTO OOMiHY Ii/IBU-
mryerhes 31 30umbmenasM IMT [12]. YV nocnia-
xeHHsAX [15—17] Oyno BUSBIECHO MO3UTUBHUN
3B’5130K M>K HOpMaJIbHIM PiBHEM CHPOBATKOBOTO
KaJIbIIiI0 ¥ aTepOCKIEPO30M COHHUX apTepiid, a
TaKOX MiX PIBHEM KaJIbIIiI0 KPOBi Ta OKUPIHHSIM.

Bwmict gocdopy y mobosiii ceui (Tadm. 2) y
xBopux Ha [XC i3 HOpMaJILHOIO Ta HAJIHIIKO-
BOIO Macoro OyB IOCTOBIPHO HIKYUM, HIX Y 0Ci0
TpyHH KOHTPOIO, ToAl K y xBopux Ha IXC 3
oxxupinaaM 11 crymens O6ys maiixe y 2 pa3u BH-
M. OTHOYacHO OYII0 BCTAHOBIICHO, IO J000-
BUM KaJblIliii ce4i HE BUXOAMB 3a paMku pede-
PEHTHUX HOPM TiNbKHU y ocib 2-i rpynu (IXC ta
HaJUIMIIKOBa Maca Tia). HalBuimmu nokas-
HUKH KaJblito cedi Oynu y xBopux 3-114-1 rpyn
(IXC ta oxwupinns -1 crynenis) ta 'y 2,3 pasy

Tabnuys 1. Iokasnuku xanvyiego-gocoprozo obminy kposi y xeopux na 1XC
3anexcrno 610 IMT, mmonwv/n

KonTpoias prl'lH xBopux Ha IXC
Toxass (n:§0) 1-ma (n=19) 2-ra (n=24) 3-ta (n=31) 4-ta (n=24)
Dochop 1,44 1,5 1,4* 1,5 1,7%1
(1,25; 1,58) (1,35; 1,6) (1,2; 1,45) (1,4;1,6) (1,6; 1,82)
3aranpHui KambIii 2,39 2,4" 2,4" 2,5% 2,5%
(2,3;2,47) (2,35;2,46) (2,32;2,5) (2.4;2,6) (2,4;2,6)
TonizoBaHMit KAJIBIiH 1,08 1,03*A 1,05%~ 1,11 1,1*
(1,06; 1,11) (1,01; 1,05 (1,01; 1,08) (1,05; 1,23) (1,05; 1,16)

Tpumimxa. p<0,05, pi3HULA JOCTOBIpHA BiTHOCHO MOKa3HUKA: * KOHTpom0; ~ 3- rpynu (XBopi Ha
IXC 3 oxupinnsam I crynens).

Tyt i B Tabm:. 2, 3.
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Tabnuys 2. oxasnuku xanvyieso-gochoprozo obminy 006060i ceui y xeopux na IXC
3anesicHo 6i0 IMT

Moxasmx KonTtpoms I'pymm xBopux Ha [XC
(n=20) 1-ma (n=19) 2-ra (n=24) 3-1a (n=31) 4-ta (n=24)
®octop, r/mo0y 1,07 0,98*A 0,91*A 1,3 2,04*A
(0,86; 1,45) (0,7, 1,12) (0,72; 1,06) (1,1, 1,47) (1,89; 2,27)
Kanemiit, Mr/moby 195 320%A 207,5" 450* 377,5%A
(158,5; 289) (220, 400) (179; 227,5) (390; 510) (352,5; 4317,5)

MIEPEBUIYBAIN PE3YJIBTaTU IPYNH KOHTPOJIIO.
OTpuMaHi pe3ysibpTaTH CIPOCTOBYIOTH TE€OPIO
PO Te, 110 KUPOBA TKAHWHA HAAAE€ MPOTEKTHB-
HUHl eeKT I0J0 PO3BUTKY OCTEOIOPO3y, aje
MiATBEPKYIOTh AaHi aHaJli3y KUTAHCHKHUX Hay-
KOBIIIB, B SIKOMY OYJIO BCTAHOBJICHO, [0 JKIHKH 3
IMT 25,0-29,9 kr/M? 3aXuIIEeH] Bil 0CTEONOPO3Y,
omuak IMT > 30 kr/M2 MOXke (aKTUUHO CIIPUYH-
HIOBAaTH PO3BUTOK OCTEOIEHIYHUX cTaHiB [18].
[Tpu aHami3i MOKa3HUKIB JiMiHOTO OOMIHY
BHSIBIICHO JOCTOBIpHE ITiJIBUIIICHHS BCiX aTepo-
TeHHHX KJIaciB ITOPIBHIHO 3 KOHTPOJIBHUMH pe-
syapraramu (tabm. 3). JlocToBipHa pi3HUI TO-
ka3HuKiB 3XC mpu MKIPYTIOBOMY aHai31 XBO-
pux Ha [XC Oyna BCTaHOBIEHA JTUIIE Y XBOPHX
Ha [XC 3 HOpMaITbHOIO MacO¥O TiJia TOPiBHSIHO 3
nokasHuKoM 1ipH | cryneHi oxxupinns. [Toka3au-
ku TT" 1 XC JITTHIL] 6ynu 10oCcTOBIpHO HUKYUMHU
y rpymax namieHTis 3 IXC, mo Manm HopManbHy
Ta HA/UIUIIKOBY Macy, TOAI SIK Y XBOPHX 3 OXKHPIH-

Hati6inbin MeTabomiuHO aKTUBHUMU, 32 Pe-
3yJbTaTaMu JIOCIipKeHHs, Oyiu xBopi Ha [XC 3
oxupiaHsaM [-II cTyneHiB: MOKa3HUKHU 3araib-
HOTO Ta 10HI30BAHOTO KaJBIIiI0 KPOBI, a TaKOXK
KaJIbIIit0 T0OOBOI ceul y ITuX rpymax OyJu T0CTo-
BipHO HaiiBUIIUMHU. [TOKa3HUKY JIITTITHOTO CIICK-
Tpa KPOBi TaKOXK OYyJIF MPOTHOCTUYHO HANO1ITBII
HeCHpUATIUBUMU y rpynax xBopux 3 IXC Tta
BHCOKHUMHU CTYIICHSIMU OXKHUPIHHS.

I[Tpu npoBeeHHI KOPETSILiIHHOTO aHai3y Mi-
HEpaJILHOTO 1 JIiITi THOTO 0OMiHIB BHSBIICHO ITO3H-
TUBHY KOPEJISIIIO MiJK TOKa3HUKaMH 3aTraTbHOTO
kanpmito kpoi, XC JIITHIL (r=0,32) ta TT
(r=0,3); dpochopy xpori, XC JIITHIL] (r=0,39) Ta
TI" (r=0,38); xanpmiro mob6oroi ceui, XC JITTHII]
(r=0,43) ta TT" (r=0,47); docdopy mobdoBoi ceui,
XC JHIHIL (r=0,43) ta TT" (r=0,41). OTpumasni
JaHl MiATBEpAXKYIOTh pesynbTartu [18] moxo
MIPOTEKTUBHOTO e(heKTy KUPOBOI TKAHUHH JIUIIIC
y nauienTis 3 IMT nikue 30 Kkr/m2.

Tabnuys 3. Ioxasnuku ninionozo cnekmpa kposi y xeopux na IXC 3 ypaxysanuam IMT

KonTpoms I'pymm xBopux Ha IXC
Hoxasrni (2=20) l-ma (n=19) | 2-ra(m=24) | 3-m(@=31) | 4-ra(n=24)
3XC, Mmmonb/n 4,63 5,64* 6,62% 6,0* 5,8*
(4,25; 4,79) (4,97; 6,0) (5,15; 6,11) (5,8; 6,24) (5,7; 6,15)
XC JITHIL, MmMoms/n 2,73 4,24*N 4,18*~ 4,4* 4,25*%
(2,44;2,95) | (3,69;4,61) | (3,79;4,74) (4,2; 4,7) (4,1; 4,46)
XC JIIOHIL, MmMoms/n 0,38 0,6 0,6 0,74* 0,78*
(0,36; 0,41) | (0,55;0,64) | (0,56;0,67) | (0,66;0,86) | (0,69;0,95)
XC JIIBIL, MmMoinb/1 1,4 0,81% 0,81% 0,8* 0,79*
(1,23;1,55) | (0,77;0,92) | (0,72;0,92) | (0,76;0,88) | (0,78; 0,86)
TT, MMonB/1 0,82 1,32%A 1,32%A 1,64* 1,72*
(0,78; 0,9) (1,22;1,41) | (1,25;1,48) (1,47; 1,9 (1,5; 2,09)
KA 2,29 5,63*" 6,3* 6,45*% 6,3*
(1,91; 2,65) (5,13; 6,6) (5,24; 6,69) (5,97; 7,0) (5.,9; 6.6)
HsM | Ta Il cTyneHiB mi moka3HUKY Oyiy HaWBH- BucHoBku

OIMMH 1 JOCTOBIPHO HE PO3PI3HITUCH MiX CO-
ooto. Ili mani crmiBmagaroTh i3 paHiiie OTpUMa-
HUMH pe3yJbTaTaMu, B SKUX IMOKa3aHo, IO Xa-
paKTepHUMH MIOTEHIIHHO aTepOTeHHUMH ITOKa3-
HUKaMH JIiiAHOTO MPOdiII0 KPOBi € HE CTUIBKU
nigsuieHui piseHb 3XC, CKUTbKHY ITiIBUTIICHUN
piBens T i 3amxennit pisers XC JIIIBIL [15].

CymyTHill iepe0ir imemMivHoi XBOpoOH cep-
1151 T2 OXKHUPIHHS CYITPOBOIKY€ETHCS 3MIHAMH T10-
Ka3HHKIB MiHEpPaJLHOTO OOMiHY, IO TIPOSBIIA-
€THCS MiJBUILICHHAM PiBHIB (ocdopy Ta Kab-
LiI0 CHPOBATKH KPOBI.

[TigBumenHs BMicTy Gocdopy Ta KanbIliio y
CHPOBATIIi KPOBi, AMOBIPHO, CIIPHYMHIOE TIPHCKO-
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PEHHS PO3BUTKY aTePOCKJICPOTHIHOTO YpasKeHHS
CY/IMH, TOJIi SIK TOCHJICHE BUBEICHHS IIOKA3HUKIB
KaJpiid-pochopHOro 00MiHY — 3HHKEHHS MiHE-
paNIbHOI MIITBPHOCTI KiCTKOBOI TKAHWHH.
HapnumkoBa mMaca y XBOpUX Ha ilIeMiuHY
xBopoOy cepust «3abe3neuye» MpOTEeKTUBHUHN
e)eKT 1I0JI0 PO3BUTKY OCTECONEGIIUTY, TOL SIK

OKUPIHHS BHCOKHX CTYIICHIB, HaBIIAKH, MPH3BO-
JWTH 10 GOpMYBaHHS OCTEONE(DIIIUTHAX CTaHIB.
IlepcnekTHBH NOAAIBIINX J0CTIIKEHb
[ImanyeThCs MpOBEIEHAS aHAII3Y IHIINAX 0i0-
XIMIYHMX TOKa3HUKIB METa0O0Mi3My CIIONYYHOT
TKAaHMHHU y XBOPUX Ha IIEMiYHy XBOPOOyY cepIis
3aJIeKHO Bifl CTYTICHS 1 THITY OKHPIHHSL.

Chnucok Jiteparypu

1. Cardiovascular diseases (CVDs) [digital resource] / WHO. — Available from :

http://www.who.int/en/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds).

2. Obesity rank by countries [digital resource]. — Available from :

https://renewbariatrics.com/obesity-rank-by-countries/.

3. Osteoporosis national foundation [digital resource]. — Available from :

https://www.nof.org/.

4. Atherosclerosis and osteoporosis: age-dependent degenerative processes or related entities? /
P. Anagnostis, A. Karagiannis, A. 1. Kakafika [et al.] // Osteoporos. Int. — 2009. — Feb. — Vol. 20 (2). —
P. 197-207.

5. Relationships between calcified atherosclerotic plaque and bone mineral density in African Americans
with type 2 diabetes / J. Divers, T. C. Register, C. D. Langefeld, L. E. Wagenknecht // J. Bone Miner.
Res. —2011. — Jul. — Vol. 26 (7). — P. 1554-1560.

6. Bone morphogenetic protein 7 (BMP7) gene polymorphisms are associated with inverse relationships
between vascular calcification and BMD: the Diabetes Heart Study / B. 1. Freedman, D. W. Bowden,
J. T. Ziegler [et al.] // J. Bone Miner. Res. — 2009. — Oct. — Vol. 24 (10). — 1719-1727.

7. Correlation between osteoporosis and cardiovascular diseases / Delia Sprini, Giovam Battista Rini,
Laura Di Stefano [et al.] / Clin. Cases Miner. Bone Metab. —2014. — May—-Aug. — Vol. 11 (2). - P. 117-119.

8. Inhibition of receptor activator of NF-kappaB ligand by denosumab attenuates vascular calcium
deposition in mice / S. Helas, C. Goettsch, M. Schoppet [et al.] // Am. J. Pathol. —2009. — Aug. — Vol. 175
(2). — P. 473-478.

9. B3auMoCBs13b MUHEPATIBHOM INIOTHOCTH KOCTEH, TUMUAHOTO OOMEHA U 3HAOTEIHAIBHON QyHKINN
y sxerumH ¢ UBC u noctmenonay3ansHeIM ocTeoniopozoM / M. C. Kaprosa, H. A. Manak, O. B. Komnarast
// bonb. CyctaBsl. [1o3BoHOUHHUK. — 2012. — No 4 (08). — Pexxum octyna K KypH. :

http://www.mif-ua.com/archive/article/34605.].

10. Rubin M. R. Vascular calcification and osteoporosis — the nature of the nexus / M. R. Rubin,
S. J. Silverberg // J. Clin. Endocrinol. Metab. — 2004. — Sep. — Vol. 89 (9). — P. 4243-4245.

11. Aortic calcification and the risk of osteoporosis and fractures / E. Schulz, K. Arfai, X. Liu [et al.]
//'J. Clin. Endocrinol. Metab. — 2004. — Sep. — Vol. 89 (9). — P. 246-253.

12. Woo Shin Kim. Calcium-phosphorus product concentration is a risk factor of coronary artery
disease in metabolic syndrome / Woo Shin Kim, Dong-Hyun Lee, Ho-Joong Youn // Atherosclerosis. —
2013. — July. — Vol. 229 (1). — P. 253-257.

13. Covic A. Vascular calcification in chronic kidney disease / A. Covic, M. Kanbay, L. Voroneanu //
Clin. Sci. (Lond.). — 2010. — Vol. 119 (3). — P. 111-121.

14. Is obesity in women protective against osteoporosis? / S. Migliaccio, E. A. Greco, R. Fornari,
L. M. Donini // Diabetes Metab. Syndr. Obes. — 2011. — Vol. 4. — P. 273-282.

15. B3auMoCBsI3b OCHOBHBIX TMOKa3aTesiel KaJbIIUEBOTO U JIMIHIHOTO OOMEHA C aTepOCKIEpO30M
kopoHapHbIX apTepuit / f. B. [Tononckas, E. B. Kapramogsa, 1. C. Mypames [u ap.] // ATepockiepos u
mucnunugemuun. — 2015. — Ne 1. — C. 24-29.

16. Montalcini T. Serum calcium level is related to both intima-media thickness and carotid athero-
sclerosis a neglect risk factor in obese/overweight subject / T. Montalcini, G. Gorgone, A. Pujia // Journal
of Translational Medicine. — 2012. — June 6. — Vol. 10. — P. 114. — DOI: 10.1186/1479-5876-10-114.

17. Altered calcium homeostasis is correlated with the presence of metabolic syndrome and diabetes
in middle-aged and elderly Korean subjects. The Chungju Metabolic Disease Cohort study (CMC study)

MEJIULIMHA CbOT'O/IHI I 3ABTPA. 2017. Ne 3-4 (76-77)



46 TEPAMNIA

/ Mee Kyoung Kim, Guilsun Kim, Eun Hee Jang [et al.] / Atherosclerosis. — 2010. — Vol. 212 (2). —
P. 674-681. — DOI: 10.1016/j.atherosclerosis.2010.07.005.

18. Correlation of obesity and osteoporosis: effect of fat mass on the determination of osteoporosis /
/ L. J. Zhao, H. Jiang, C. J. Papasian [et al.] // J. Bone Miner. Res. — 2008. — Vol. 23 (1). — P. 17-29.

References

1. WHO. Cardiovascular diseases (CVDs) [digital resource]. Retrieved from http://www.who.int/en/
news-room/fact-sheets/detail/cardiovascular-diseases-(cvds).

2. Obesity rank by countries [digital resource]. Retrieved from https://renewbariatrics.com/obesity-
rank-by-countries/.

3. Osteoporosis national foundation [digital resource]. Retrieved from https://www.nof.org/.

4. Anagnostis P., Karagiannis A., Kakafika A.I., Tziomalos K., Athyros V.G., Mikhailidis D.P. (2009).
Atherosclerosis and osteoporosis: age-dependent degenerative processes or related entities? Osteoporos.
Int., vol. 20 (2), pp. 197-207.

5. Divers J., Register T.C., Langefeld C.D., Wagenknecht L.E. (2011). Relationships between calcified
atherosclerotic plaque and bone mineral density in African Americans with type 2 diabetes. J. Bone
Miner. Res., vol. 26 (7), pp. 1554-1560.

6. Freedman B.I., Bowden D.W., Ziegler J.T., Langefeld C.D., Lehtinen A.B. (2009). Bone
morphogenetic protein 7 (BMP7) gene polymorphisms are associated with inverse relationships between
vascular calcification and BMD: the Diabetes Heart Study. J. Bone Miner. Res., vol. 24 (10), pp. 1719-
1727.

7. Delia Sprini, Giovam Battista Rini, Laura Di Stefano, Luisella Cianferotti, Nicola Napoli (2014).
Correlation between osteoporosis and cardiovascular diseases. Clin. Cases Miner. Bone Metab., May—
Aug., vol. 11 (2), pp. 117-119.

8. Helas S., Goettsch C., Schoppet M., Zeitz U., Hempel U. (2009). Inhibition of receptor activator of
NF-kappaB ligand by denosumab attenuates vascular calcium deposition in mice. Am. J. Pathol., Aug.,
vol. 175 (2), pp. 473-478.

9. Karpova 1.S., Manak N.A., Koshlataia O.V. (2012). Vzaimosviaz mineralnoi plotnosti kostei,
lipidnoho obmena i endotelialnoi funktsii u zhenshchin s IBS i postmenopauzalnym osteoporozom
[Interrelation of mineral density of bones, lipid limb and endothelial function in women with coronary
heart disease and postmenopausal osteoporosis]. Bol. Sustavy. Pozvonochnik — Pain. Joints. Vertebral
Column, Ne 4 (08). Retrieved from http://www.mif-ua.com/archive/article/34605 [in Russian].

10. Rubin M.R., Silverberg S.J. (2004). Vascular calcification and osteoporosis — the nature of the
nexus. J. Clin. Endocrinol. Metab., vol. 89 (9), pp. 4243-4245.

11. Schulz E., Arfai K., Liu X., Sayre J., Gilsanz V. (2004). Aortic calcification and the risk of
osteoporosis and fractures. J. Clin. Endocrinol. Metab., vol. 89 (9), pp. 4246—4253.

12. Woo Shin Kim, Dong-Hyun Lee, Ho-Joong Youn. (2013). Calcium-phosphorus product
concentration is a risk factor of coronary artery disease in metabolic syndrome. Atherosclerosis, vol. 229
(1), pp. 253-257.

13. Covic A., Kanbay M., Voroneanu L. (2010). Vascular calcification in chronic kidney disease.
Clin. Sci. (Lond.), vol. 119 (3), pp. 111-121.

14. Migliaccio Silvia, Greco Emanuela A., Fornari Rachele, Donini Lorenzo M. (2011). Is obesity in
women protective against osteoporosis? Diabetes Metab. Syndr. Obes., vol. 4, pp. 273-282.

15. Polonskaia Ya.V., Kashtanova Ye.V., Murashev 1.S., Kurhuzov A.V., Volkov A.M., Kamenskaia
0.V. etal. (2015). Vzaimosviaz osnovnykh pokazatelei kaltsiievoho i lipidnoho obmena s aterosklerozom
koronarnykh arterii [Interrelation of the main parameters of calcium and lipid metabolism with coronary
artery atherosclerosis]. Ateroskleroz i dislipidemii — Atherosclerosis and Dyslipidemia, Ne 1, pp. 24-29
[in Russian].

16. Montalcini T., Gorgone G, Pujia A. (2012). Serum calcium level is related to both intima-media
thickness and carotid atherosclerosis a neglect risk factor in obese/overweight subject. Journal of
Translational Medicine, June 6, vol. 10, pp. 11. DOI: 10.1186/1479-5876-10-114.

17. Kim M.K., Kim G., Jang E.H., Kwon H.S., Baek K.H., Oh K.W. et al. (2010). Altered calcium
homeostasis is correlated with the presence of metabolic syndrome and diabetes in middle-aged and

MEJIULIMHA CbOT'O/IHI I 3ABTPA. 2017. Ne 3-4 (76-77)



TEPANIA 47

elderly Korean subjects: The Chungju Metabolic Disease Cohort study (CMC study). Atherosclerosis,
vol. 212 (2), pp. 674—681. DOI: 10.1016/j.atherosclerosis.2010.07.005.

18. Zhao L.J., Jiang H., Papasian C.J., Maulik D., Drees B., Hamilton J., Deng H.W. (2008). Correlation
of obesity and osteoporosis: effect of fat mass on the determination of osteoporosis. J. Bone Miner. Res.,
vol. 23 (1), pp. 17-29.

E.B. Hganosa
B3AMMOCBS3b NOKA3ATEJEd MUHEPAJILHOI'O U JIMIIUHOIO OBMEHOB Y INAIIMEHTOB
C MINEMMYECKOM BOJIE3HBIO CEPIIA U OX)KUPEHUEM

UccnenoBanbl 0cobeHHOCTH KanblueBO-(hochopHOro oOMeHa y 98 malnueHToB ¢ HIIeMHYecKon 0o-
ne3nbto cepana (MBC) B 3aBUCHMOCTH OT MHIIEKCA MACCHI TeJa M YCTaHOBIICHEI CBSI3H MEXITy MTOKA3aTeIIMU
MHUHEPAIHHOTO U JIUIHAIAHOTO CIICKTPOB KpoBH. Bee 0obHBIE OBUIH pa3iesieHsl Ha TPYIIIEI B 3aBUCHMOCTH
OT MHJEKCa MacCHl Tena. B rpymmy koHTposast Bonuto 20 MpakTHYeCKH 3A0POBHIX JIUI], COMTOCTABUMEIX T10
oIy ¥ Bo3pacTy ¢ OonmbHBEIMH. BeeM manmeHTam mcciieqoBaHbl OKa3aTeln 00IIero, HOHH3HPOBAHHOTO
KanbIws U pochopa CBIBOPOTKH KPOBH, KalbIus U Gocdopa cyrounoit Moun. Hanbomnee MeTabomuiecku
akTUBHBIMU ObLH manueHThl ¢ UBC u oxxupennem I-I1 cTeneneii: ypoBHH 00IIET0 ¥ HOHU3UPOBAHHOTO
KaJablusd KpOBU, a TAKXKE KaJibI[Uid CyTO‘IHOﬁ MOYHM B ITUX Tpynmax OBLITH AOCTOBEPHO BBICOKHMH.
INokazaTenu TUMUAHOTO CHEKTPa KPOBH OBLIM IPOTHOCTHUECKU Hanbosiee HeOIaronpusTHEIMU B TPyIIHax
6onbHBIX ¢ UBC 1 BRICOKMMIE cTeneHsIMu oxupeHus. CouetanHoe TeueHne MBC 1 oxupeHus conpoBox-
JlaeTcsl U3MEHEHUSIMHU TOKa3aTeNeil MUHEpaIbHOTO 0OMEHa, YTO HPOSBISETCS yBEIUUYEHHEM YPOBHEH
¢docdopa n KamblKs CHIBOPOTKH KPOBH. MOXHO NpPEINOI0KUTE, YTO U3MEHEHUs MoKa3areneil MuHe-
pajbHOro OOMEHa B KPOBH BBI3BIBAIOT YCKOPEHHE Pa3BUTHS aTEPOCKIEPOTHIECKOTO MOPaXKeHHs COCY/IOB,
TOTJa KaK yCHJICHHOE BBIBE/ICHHE ITOKa3aTeNei KampIui-gpochopHoro oOMeHa — CHIDKCHIE MUHEPAIHHOM
IUIOTHOCTH KOCTHOM TKaHU. M30bITOouHas Macca y 60iabpHbIX MBC «obecreunBaeT NpOTEeKTHBHBIHN 3 dekT
B OTHOIICHUH Pa3BUTHUS OCTEONCPHINTA, TOTAA KaK OKHPECHUE BRICOKUX CTETIeHel, Ha000pOT, PUBOIHUT
K (DOPMHUPOBAHUIO OCTEONSHUITUTHBIX COCTOSHHA.

Kniouegvie cnosa: uwemuueckas 6one3nb cepoya, oxcuperue, MUHepaibHblli 0OMeH, 0CMeonopos.

K.V. Ivanova
CORRELATION BETWEEN MINERAL AND LIPID METABOLISM IN PATIENTS WITH CORONARY
ARTERY DISEASE AND OBESITY

The features of calcium-phosphorous metabolism have been determined in 98 patients with coronary
artery disease (CAD), depending on the body mass index and the correlation between the mineral and lipid
metabolism has been evaluated. Patients with CAD were divided into groups depending on the degree of
obesity. The control group included 20 healthy people of the same sex and age. The parameters of the
mineral metabolism of blood serum were not higher than the reference norms, however they were
significantly higher in patients with CAD and obesity I-II in comparison with other groups. The rates of
mineral metabolism in daily urine were significantly higher in patients with CAD and obesity II.
Consequently, the comorbidity of CAD and obesity is a high risk of developing osteodeficiency states,
which is confirmed by early changes in the parameters of calcium-phosphorus metabolism, but overweight
in patients with CAD can «provide» a protective effect on the development of osteodeficiency.

Keywords: coronary artery disease, obesity, osteoporosis, mineral metabolism.
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