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MeTa00J1i4HUI CTAH KiCTKOBOI TKAHUHH Y XBOPHUX 3 HECIIPABKHIMU
CyIJI00aMu JIOBI'UX KiCTOK Ha (POHI rineproMouucTeiHeMii

Ta aCOUIHOBAHUX MOPYIIEHb

IO. O. be3cmepTHui

HJII peabiniTaiii iHBami1iB BiHHUIIBKOTO HAIlIOHAJILHOTO MEAMYHOTO yHiBepcuTety iM. M. 1. [Tuporosa, Ykpaina

The purpose of the present research was to study the
metabolic state and mineral density of the bone tissue
in patients with false joints of long bones and assess
their relations with levels of homocysteine, total cho-

lesterol and interleukin 6. Values of mineral density of
the bone tissue and levels of homocysteine (HC), total
cholesterol (TCS), interleukin 6, transforming growth

factor beta 1 (TGF-p1), osteocalcin, cartilage oligo-

meric matrix protein (COMC), C-terminal propeptide
of collagen type I (CICP) and pyridinoline cross-links
were examined in 153 patients with false joints of long
bones. It was found out that higher levels of HC, TCS
and interleukin 6 in blood serum produced a detrimen-

tal effect of the structural-functional state of the bone
tissue and was accompanied with increased amounts

of pyridinoline and COMP, lower levels of osteocalcin,

CICP and TGF-f1, as well as mineral density values of
the bone tissue. It was proved that increases in blood
serum levels of HC, TCS and interleukin 6 were nega-

tive determinants for the metabolic state of the bone
tissue and associated with inhibition of biosynthetic

processes and intensification of destructive ones, as

well as with systemic and local loss of the mineral
density of the bone tissue. Aberrant levels of HC, TCS
and interleukin 6 were predictors of a disturbance in

the structural-functional state of the bone tissue in

patients with false joints of long bones.

Lenv pabomol: oyeHka MemadonUIMa U MUHEPATLHOU
NJIOMHOCMU KOCMHOU MKAHU Y OOJIbHBIX C JIOHCHBIMU
cycmasamu OIUHHBIX KOCMell U 8bla8leHUe UX C8:3U
C YPOBHEM 2OMOYUCEUHA, 0OULe20 XONeCePUHA U UH-
mepietkuna 6. Y 153 601bHbIX € T0HCHBIMU CYCMABaMUL
OJIUHHBIX KOCMeEll UCCe008aHbl noKazamenu MuHe-
PATbHOU NIOMHOCMU KOCIHOU MKAHU U COOPHCAHUE
eomoyucmeuna (I'l]), obwezo xonecmepuna (OXC),
unmepneuxkurna 6, mpancgopmupyrowezo paxkmopa
pocma 6ema 1 (TOP-F1), ocmeoxanvyuna, xpsiueso-
20 onueomepro2o mampurcroeo npomeura (COMP),
C-konyesoeo nponenmuda ronnazena I muna CICP,
NUPUOUHOTUHOBBIX CUIUBOK. YCcmaHosneHo, umo no-
evluteHue 6 colgopomie kposu yposueti I'L], OXC u un-
mepneiukuHa 6 He2amueHO GIUAN0 HA CIPYKMYPHO-
DYHKYUOHATIbHOE COCMOSIHUE KOCMHOU MKAHU U CO-
NPOBOAHCOANOCH YBeNudeHUeM YPOsHell NUPUOUHOIUHA
u COMP, crusiceruem cooeporcansi 0CmMeoKaibyunda,
CICP, TOP-$1 u noxaszamenei MUHepaibHOU Niom-
HoCcmu Kocmuou mkanu. /lokazano, umo ysenuyenue
6 cvisopomke kpoesu yposreti I'L], OXC u unmepnetikuna
6 s6151eMCsl He2eAMUBHOU O eMEePMUHAHIMOU Memadonu-
4eCcK020 COCMOAHUS KOCHHOU MKAHU U ACCOYUUPYEmCsl
C yeHemeHuemM OUOCUHMemU4ecKUx U ycuieHuem oe-
CMPYKIMUBHBIX NPOYECCO8, CUCTEMHOU U JOKATbHOU
nomepeu MUHEpAIbHOU NIOMHOCIU KOCIMHOU MKAHU.
Ilpedukxmopamu umapyuieHus cmpyKmypHo-@yHKyu-
OHAILHO20 COCMOSHUA KOCMHOU MKAHU Y OONbHbIX
C JIOACHBIMU CYCMABAMU OUHHBIX KOCHel A6IAI0NC
abeppanmmuvie yposnu I'l], OXC u unmepneiikuna 6.

KuarouoBi ciioBa: HecrnipaBkHiil cyro0, KiCTKOBa TKaHMHA, METaOOMIUHUI CTaH, TineproMonucTeiHeMis, 3a-

TaJIbHUH XOJEeCTePHH, IHTepIeHKIH 6

Beryn

PenaparuBHuii ocTeoreHes € CKIaJHUM T'€HETUYHO
3alporpaMOBaHKUM IPOLIECOM, SIKMI CIIPSIMOBAHUM Ha
BiZTHOBIICHHS OyJJOBH Ta (yHKIIii TPAaBMOBAHOI KiCTKH.

© bescmepmuuii FO. O., 2013

[TocioBHICTh HOTO MPOLIECY YMOBHO MOALISIOTH HA
JeKinbka crafiii [4, 5]. binplmicTe HeBnau y 3aroeH-
Hi MepesloMiB TIOB’3YIOTh CaMe 3 IMEPIIoI0 CTAIIer0
pereHepartii (crajis 3anajeHHs), Ha SKId MOXJIMBUH



«O10JIOTYHUH 3pHUBY» TEHETHYHO 3aKJIaJICHOT TPOrpaMu
BIJTHOBJIEHHS BHAC/IIOK i1 YACIEHHUX 30BHIIIHIX Ta
BHYTPINIHIX YMHHUKIB [5—7]. OgHNUM i3 HEX, IO ic-
TOTHO BIUIMBAE HA CTPYKTYPHO-QYHKIIOHATILHUN CTaH
KICTKOBOT TKAaHUHH 1 IIEBHOKO MIPOO TIPOTPaMye Tiepe-
0ir pernapaTHBHOIO OCTEOI'€HE3Y 3aI0BrO JI0 TPaBMHU,
e rimepromorucreinemist (I'TTL) [2, 9, 11, 13]. Mexa-
HI3MH TOKCHYHOI [ii BHCOKHX PIBHIB T€MOIHUCTEIHY
(') Ha KicTKOBY TKaHMHY 3A€OUIBIIOTO MOB’SI3YIOTh
3 aKTUBALI€I0 MPOLECIB AeMiHepami3alii KiCTOK, Jae-
rpajarii KoareHy, pO3BUTKOM OKCHJIAIIIITHOTO CTPECY,
TiNOMETHITYBaHHM, J1ecTadimi3alielo TeHoMy Ta Xi-
MiyHOI Moauikamiero OukiB [2, 10, 13]. Herarusna
Iist Bucokux piBHiB 'Ll Ha KiCTKOBO-M’S130By CHCTEMY
3HAYHOIO MIPOIO OTTOCEepPEeIKOBaHA Yepe3 CY/IMHHI MeXa-
HI3MU: TIOPYIIEHHs NpOoayKiii Basomuisraropis (H,S,
NO), okcupaniii Ta MpoareporeHH! YIIKOMKEHHs Iie-
pudepiiinux cymus [ 1, 3, 12]. Sk cBiguarh pe3ynsraTu
BJIACHUX JOCII/DKEHB [2], MOpYyIIEeHAS pernapaTHBHOTO
OCTEOTeHEe3y JTOBIHX KiCTOK, IO MPU3BOAATH A0 (op-
MYBaHHS HECIIPABKHIX CYIII00iB, TAKOXK aCOIIIOIOTHCS
3 I'TII Ta iHmyKOBaHMMH HEIO IUCIHIMIAEMIisIMU Ta 3a-
MajJbHUM CHHIPOMOM. 3HAUYWMICTh BKa3aHHUX MeTa-
OOIYHMX PO3ITAIB MIATBEPIKYETHCS 1 TUM, IIIO iX TT0-
HIMPEHHsI cepell XBOPUX 3 HECMPaBKHIMH CyriIo0aMu
JTIOBIHIX KICTOK € OLITBIII BUCOKUM, HiX CePe]] PAKTUIHO
3MOPOBUX Ta OCI0 3 KOHCOIIJIOBAaHUMH ITEPEIIOMAMH.
[Tpu mpomy abepaHTHI piBHI TOMOIMCTEIHY, IPOAaTEPO-
TeHHUX JIIITIJIiB, MPO3analibHUX [IUTOKIHIB PEBATIOIOTh
caMe y XBOPHX 3 aBiTalbHUMH (TiMO- Ta aruiacTu4-
HUMH) THIIAaMU HECIIPaBXKHIX CyINIO0iB. 3alMIIa€ThCS
He3’sCOBaHUM, SIKOK MIpOI0 BKa3aHi MeTadOJiuHi
YMHHHUKH JICTEPMIHYIOTh MOPYILIEHHS METabOoIiqHOTO
CTaHy Ta MiHEpaJbHOI LIIIBHOCTI KiCTKOBOT TKAaHHHHU
Yy XBOPHX 3 HECIIPABKHIMH CyrIIo0amMu i 9i MO)KHA X
BUKOPUCTOBYBATH SIK MIPEAUKTOPU NOPYIICHHS CTPYK-
TYpHO-(D)YHKI[IOHAJILHOTO CTaHY KiCTKH.

Mema pobomu: nocnigutu MeTabONIYHUN CTaH Ta
MiHEpaIbHY IMIJIBHICTh KICTKOBOI TKAHWHHU Y XBOPHUX
3 HECTIPaBXHIMHU CyTIT00aMH JOBTUX KiCTOK Ta OIIIHATH
X 3B’SI30K 3 piBHEM T'OMOITUCTEIHY, 3arajbHOI0 XO0JIeC-
TEpUHY Ta iHTepIeliKiny O.

Marepiaa Ta meTtoau

Jlo rpynu cnioctepeskenns yBiiuuio 153 (26,11 %)
3 586 00CTEIKEHUX XBOPHX 3 HECTIPABKHIMU CyTII00aMH
JTOBTUX KiCTOK Ha PiBHi Aiadisa, SKi He MaJId BCTAHOBJIC-
HUX 00’ €KTHBHHX Ta ITPOTCHHUX YNHHHUKIB IOPYIIICHb
penaparuBHOro octeorenesy. CepeaHiil Bik CTaHOBUB
(40,3 £ 0,93) poku. Ocib vonoBiuoi crari Oyno — 118
(77,2 %), xinogoi — 35 (22,8 %). TpuBamicTh 3aXBO-
proBaHHs — Bijg 7,5 10 126 Mic. 3a KIIiHIKO-PEHTICHO-
JIOTTYHOIO XapaKTEPUCTHKOIO HECTIPaBKHBOTO Cyrio0a
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HOPMOIUIACTUYHUH THII JiarHocToBaHo y 27 (17,65 %),
rinepmiactuunuii — y 24 (15,69 %), rinomnactuy-
Huit — y 50 (32,68 %), arpodiunuii — y 52 (33,98 %)
xBopux. Metabomiuni posnanu sk [ T niarmocToBaHo
y 125 (21,33 %) xBopuX, 30KpemMa ii moeAHaHHS 3 ANC-
minigemiero —y 61 (10,41 %) Ta abepaHTHUMH PIBHAMH
iHTepneikiny 6 —y 39 (6,65 %) xBopux. O3HaKH 1uUC-
nininemii 6e3 3pocranus piBHs 'Ll koncTaryBamm y 28
(4,78 %) oci0.

OniHKy MiHepaJIbHOI IIITFHOCTI KiICTKOBOI TKAHHHU
MIPOBOJIMIIA 32 JIOTIOMOTOO YIBTPa3BYKOBOI JIEHCUTO-
MeTpii Ha amapari «Achilles+» (¢dipma «Lunar Corpy,
Madison, WI, CIIIA, 2002 p.). 3a pe3ynsraramu 00-
CTESKEHHS OL[IHIOBAJIM HMIMPOKOCMYTOBE OCIaOICHHS
ynerpasByky (LIOY, 1b/MI'1), mBUAKICTH MOMUPEH-
Hs Horo kpi3b kictky (LLITY, m/c), iHmeKe MilHOCTI
kicTkoBoi Tkanuuu (IM, %), Z ta T ingekcu. Cran
MiHepanbHOI LIIIBHOCTI KICTOK XapaKTepHu3yBald 3a
T-kpuTepieM JeHCUTOMETPIi T’ ATKOBOT KiCTKH yparke-
HOI Ta KOHTpajarepaIbHOi KIHIIBOK. Y pa3i 3HaueHHS
T-xpurepito nonan —1 SD MiHepanbHy HIUIBHICTD
KICTKOBOT TKaHMHM BBa)kaJl HOPMaJIbHOIO, Bix —1
10 —2,5 SD po3MiHIOBaIN K OCTEOICHII0, MEHIII HiXK
—2,5 SD — 5K ocTeonopos.

JU7ist OLIIHKM JIOKaJIbHOTO OCTEONOPO3y Y BHUIMAAKY
HECHPaBXHIX CyrI00iB KOPUCTYBAJINCH MOKA3HUKOM
AKI, po3paxoBanum 3a metogoM Kysneunonoi O. A.
ta ['tonpHazaposoi C. B. [8]. 3nauenns AKI menme
3a 10 % po31iHIOBaH SIK BiACYTHICTh MOPYIIEHb Mi-
HEepaJbHIN IIUTBHOCTI KICTKOBOTO CETMEHTA B JIIJISHII
HECIpaBKXHbOro cyrioba, Bix 10 no 15 % — six ocreo-
TIeHi0 Ta moHax 15 % — SK JTOKaJIBHHI 0CTEOTIOPO3.

PiBenp 3arampHoro I'Ll mocmimkyBanu, BUKOPHC-
ToByroun HaOip «Homocysteine EIA» (Axis-Shield,
Amnrmis), inTepieiikin 6 — HaoOip «IL-6 ELISA»
(Diaclone, ®paniis). Bmict 3aransHoro xonecTepuny
OIIIHIOBAJIM 13 3aCTOCYBAaHHSM CTaHJAPTHOIO HAOOPY
«Xonectepun-®» (Pearent, Ykpaina). Bmict map-
KepiB MeTaboIi3My KICTKOBOI Ta XPSIIOBOi TKAHUHH
BH3Ha4au: TpaHchopMiBHOTO (akTopy pocty Oera 1
(TDP-B1) 3 Buxopucranusm vadopy «TGF-B1» (Bio-
source, Europe S.A.), ocreokanbunny — Habopy «N-
MID Osteocalcin ELISA» (Immunodiagnostic Systems
Ltd, AHruist), XpAII0BOTO OJTIrOMEPHOTO MaTPUKCHOTO
npoteiny (COMP) — «Human Cartilage Oligomeric
Matrix Proteine ELISA» (BioVendor GmbH, European
Union), C-KiHIIEBOTO MpONENTHIy KonareHy | tumy
(CICP) — «MicroVueTM CICP EIA Kit» (Quidel,
CIIA), nipuauHOIIHOBUX 3MIMBOK — «Metra Serum
PYD EIAkit» (Quidel, CILIA). locmimkeHHst MapKepiB
MIPOBOJIMIIH iIMyHO(DEPMEHTHUMH METO/IAMH BiTIOBII-
HO JI0 1HCTPYKIil (ipMU-BUPOOHMKA Ha aHAai3aTopi
STAT FAX 303/PLUS.
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Taéanus 1. [TokasHukKM MeTaboIi3My KiCTKOBOI TKAHHHH y XBOPHX 3 HECIPAaBKHIMHU CYIIO0aMH JOBIHX KiCTOK 3aJIe)KHO BiJ PiBHS

roMorucTeiny B cupoBari kposi (M + m)

X IMoka3Huku MeTaboIi3My KiCTKOBOI TKAHUHH, HI'/MJI
apaKkTEepUCTHKA IPYIIH,
piBEeHb TOMOLIUCTEIHY ] ]

OcTeoKanbIH CICP HipuauHonin COMP TOP-B1
gfglﬁﬁggjﬂ) n=28 183 1,04 113 6,69 6,90 031 744 194 21,9 1,84
(ngfflsqﬁiﬁgﬁ%nn s 156 0,58 913 621 922 044 774 18,8 183 1,37
P12 <0,05 <0,05 <0,001 >0,05 >0,05
g“fg;ﬁfmm n=72 13,7 0,36 70,5 3,71 120 041 855 9,96 145 0,78
Pis <0,001 <0,001 <0,001 <0,001 <0,01
P23 <0,05 <0,05 <0,01 <0,01 <0,05

Ta6auns 2. [Toka3HUKHM MiHEpaIbHOI MIUIBHOCTI KICTKOBOI TKAaHMHU 3aJIGXKHO BiJl PIBHS T'OMOIMCTEIHY B CHPOBATIli KPOBI XBOPHX

3 HECTIPaBXHIMHU CyIII00aMH JTOBTHX KiCTOK

MiHepasbHa IIBHICTh KiICTKOBOI TKAHUHHU
XapaKTepucTHKa IpyIy,

piBEeHb TOMOLUCTETHY T-kpurepiit T-xpurepii AKL %

3I0pPOBOI KiHIIIBKH ypa)keHOT KiHIIiBKA > 70
2“{3“:{1”;;?5}1) Loag 1,14 0,07 1,55 0,11 845 091
(rll’oa_*‘f‘s‘*;;‘;g;gﬁ;“n _ 53 ~1,43 0,08 ~1,95  0,09%* 11,8 1,03

P12 <0,05 <0,05 <0,05
gﬂf‘s"‘;‘fmm in=72 1,67 0,06 237 0,07% 144 0,63

P31 < 0,001 < 0,001 <0,001

P32 <0,01 <0,01 <0,05

Hpumimku: * —p < 0,05, ** — p < 0,001 BiTHOCHO «370pOBOT KIHIIIBKI

CraTuCTHYHHI aHaJi3 MaTepialy BUKOHYBallU 3a
JIOTIOMOTOIO CTAaHIAPTHUX METOIIIB i3 3aCTOCYBAaHHSIM
nakery npukiaaHux nporpam «MS Excel XP» Ta
«Statistica SPSS 10.0 for Windows» (mineHn3iitHuit
Ne 305147890).

Pe3yabraTu Ta iX 00roBopeHHs

BcranoBieHo, 10 y XBOPHX 3 HECTIPABKHIMU CY-
rmobamu 3poctanss BMicty ['Il y cupoBarii kpoBi
CYTIPOBOIKYBAJIOCH 301TBIICHHSIM O3HAK TPUTHIYCH-
HSl OI0CHHTETUYHUX Ta MOCHICHHSM JIECTPYKTUBHHX
npoleciB y KicTkoBii Tkanuui (tabmn. 1). Tak, B oci0
3 pieaem '] y mexax Big 10 1o 15 MKMOIB/T BMIiCT
octeokansiHy Ta CICP y cupoBariii KpoBi BUSBHBCS
BiporigHo MeHmmM (Ha 15-20 %), a piBeHb mipuau-
HOJIiHY, HaBMaKyu, BUIMM (Ha 33,6 %), HiXK Yy XBOpUX
3 onrtumanbHUM piBHeM ['1l. Y xBopux 3 I'T'1] yci Bka-
3aHi 3MiHM OyNM ICTOTHIIIMMU: PiBHI OCTEOKAIBIINHY
ta CICP Oynu Hmwxunmu Ha 25-38 %, HIXK y XBOpUX
3 piBaeM 'Ll menmmm 3a 10 Mmxmons/i, 1 Ha 12-23 %,
HiX y xBopux 3 piBHeM ['L] Bix 10 mo 15 MKMOIB/m.

Axne HaiiOinbm cyTTeBo 32 ymMoB ['T'L] 3pocraB piBeHb
MapKepiB KiCTKOBOI pe30pOIlii — y XBOPHUX 3 piBHEM
'l GinbmuM 3a 15 MKMOJB/JI BMICT MipUIWHOIIHY
OyB Maiie BIBIYl BUILIUM, HIXK y XBOpuX 3 piBHeM [ ']
meHmuM 3a 10 Mxmodte/m1. B oci6 3 ['T1] takox momipHO
TTOCHITIOBAJTUCH O3HAKH JICTpaaIlii XpsIoBOi TKAHUHH,
mpo 1o cBiguuth Buimi (Ha 15,0 %) pisens COMP
y Wil TpyIi, HiX Y XBOPHX 3 ONTUMaIbHUM piBHeM [ L1

BusiBIII0CH, 1110 Y XBOPHX 3 HECIPaBKHIMH CYTJIO-
O6amu 3pocranns BMicTy ['1] y cupoBariii KpoBi ToHATT
15 MKMOJITB/JT CyIPOBOJIKYBaJIOCH TIOMITHUM 3HUKEH-
Hsim BMicTy TOP-B1, BogHoYac rpaHnvHE i ABUILCHHS
piBHs 'Ll y KpoBi pakTHYHO HE BiOOpaXKanIoch Ha
PiBHI IIOTO ITUTOKIHY.

BcranosneHo, 1110 miaBuiieHHs piBus [y cuposar-
Li KPOBI € HETaTUBHOIO JETEPMIHAHTOIO MiHEPAIbHOT
IITFHOCTI KicTKOBOi TKaHWHM (Tabn. 2). Tak, y rpymi
3 onruMansHEM piBHeM 'Ll cepemni piBHi T-kputepito
310poBoi KiHIiBKH cTaHoBwiu (—1,14 £ 0,07) SD, Box-
HOYAC y rPyIIi 3 TpaHUYHO BUCOKUM Ta BUCOKHUM PiBHEM
I'Ll BoHu Oynwm BiporigHO BummME Ha 25,4 Ta 46,5 %
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1009 p—
B OcTeonopo3 B Ocreonopo3
80% [ | (T<-25SD) 80% (AKI >15 %)
60% I 60%
84,7 O OcteoneHis O OcteoneHis
40%1 I (T-1-25SD) 40% (AK1 10-15%)
20%) | 20%
& Hopma B Hopma
1y m— (T >-1SD) (AKI <10%)
0% T T . 0%
'Y < 10 mkmons/n, L, 10-15 mkmons/n, L > 15 mkmonb/n, ry<10 mkmone/n, ry 10-15 mkmons/n, L >15 mkmons/n, 6
n=28 n=53 n=72 a n=17 n=27 n=52

100%

Puc. 1. Yacrora cucremHoro (a) i JIokajibHOTO (6) 0CTEOnopo3y Ta OCTEONEHIYHOTO CHHAPOMY Y XBOPHX 3 HECTIPaBKHIMHU CyriobamMu
3aJIeXKHO BiJI piBHS TOMOIIUCTETHY B cuposarii kpoBi (¥ — p < 0,05, ** — p < 0,01 BizHocHO I'L] < 10 MKMOIB/1T)

BIJITIOBITHO, 1110 BKA3y€ Ha CUCTEMHICTb Tiporiecy. Cin
3a3HAYMTH, 10 Y XBOpHX 3 piBHeM ['L] menmum 3a
10 MKMOIB/IT pizHUIT MK T-KpUTepieM 3I0pOBOi Ta
ypakeHOi KiHIIBKH BHUSIBWJIACH HAWMEHIIOIO 1 CKJIaya
(37,2 £ 6,95) %, a y xBopuX 3 aOEpaHTHUMHU PIBHIMH
MoKa3HKKa, ocobmmBo 3a ymoB [ T, BoHa 3pocTana 110
(49,8 £5,45) % Ta (50,5 + 4,65) %. Anamni3 moka3HUKa
AKI 11oBiB, 1110 CTYMiHb JIOKaJbHUX MOPYIICHb MiHe-
paJIbHOI MUIBHOCTI KICTKOBUX Bi/IIAMKIB Yy JIIJISIHIIL HE-
CIPaBXHBOTO CYINI00a Yy XBOPUX 3 ONTUMAJILHUMH PiB-
usamu ['1] 6yB BiporigHo menmmM (Ha 70,4 ta 22,0 %),
HIK Y XBOPHX 3 I'PaHUYHO BHCOKHMH Ta BHCOKUMH
piBasimu ['L1.

Pesynberatu pamxupyBaHHsS T-KpUTEpito 370pOBOT
KIHIIBKA 3acBiqaruin (puc. 1, a), o B TPYIIi XBOPHX
3 ontuMasbHumu piBHsamMu 1]y 53,6 % ocib cytre-
BUX 3MiH MiHEPaJIbHOI IIJIBHOCTI KICTKOBOT TKAHUHH
He 3apeectpoBano (T Oinbmr Hixk —1,0 SD), y 46,4 %
Oymu o3Haku octeoneHii (T-kpurepiit Bim —1,0 10 —2,5
SD), a 0cib 3 CHCTEMHHM OCTEOTIOPO30M HE BUSIBIICHO.
VY rpynax xBopux 3 abepantHuMu piBHsiMu ['LI, 0co0-
muBo 3 ['T'Tl, nomiTHO mpeBamoBana 4yactka ocid 3 oc-
TeorneHigHIM cHHIpoMoM (79,2 ta 84,7 % BiamnoBiaHO),

a49acTKa 0Ci0 3 HOpMaJIbHUMH 3HAYCHHSIMH T-KpUTEPit0
Oyia MeHmorw B 3,5 Ta 9,6 pasu, Hixk cepen 0cio 3 piB-
HeM 'L mermmM 3a 10 MKMONB/T1. Y Tpymax XBOpHUX
3 rpaHUYHO BUCOKUMH Ta BUCOKUMH piBHsiMU [ 1] Oyiio
BiAOBIAHO 5,7 Ta 9,7 % maii€eHTiB 3 03HAKaAMH CUCTEM-
HOTO OCTEOIIOpPO3Y.

Binbmn icTOTHI BIAMIHHOCTI MK TpyHaMH XBOPHX
3 HOpMaJIbHUMU Ta abepanTHUMH piBHAME [ L] BUSIBIIS-
JIM 'y X0l aHaJi3y pe3y/bTaTiB paHKUPyBaHHS Pi3HUILI
KOPTUKAIBHUX iHACKCIB (puc. 1, 0). Y 44,2 % namieHTiB
3 ['TL] BcTaHOBIICHUI JTOKATEHUI OCTEOIOPO3 KiCTKOBHX
CErMEHTIB Yy JIJISTHII HECIIPaBKHBOTO CyIio0a, a yacTka
oci6 3 AKI menmmum 3a 10 % Oyna MeHmoro B 4,2 pasu,
HIXK Cepel XBOPUX 3 ONTHUMaIbHUME piBHSMH [ 11,

Hagezeni B Ta0I1. 3 pe3yspTaTh CBiT9aTh, 10 PO3BU-
TOK TiTIEPXOJIECTEPUHEMIT TAKOK HEraTUBHO BiIoOpaska-
€THCS HA METa0OIIYHOMY CTaHI KICTKOBOI TKAHHHH, X042
imocrynaerbes Takomy y xBopux 3 [ T'L]. BcranosneHo,
IO TIIBHINICHHSI PIBHS XOJIECTEPUHY B MeKax Bif 5,0
110 6,1 MKMOJIB/JT BUKJIMKAJIO TEHICHINIO 10 3HIKECHHS
BMmicTy octeokanbuuty Ta CICP 1 migBuieHHs BMicTy
MapkepiB pe3opoOiii KicTku. BomHOwac BiporiTHi 3MiHH
TTOKa3HUKIB MeTa00JTI3My KICTKOBOI TKAHWHU BUSBJICHI

Tadanus 3. [Toka3HukK MeTaboIi3My KiCTKOBOI TKAaHMHH Y XBOPHX 3 HECIPAaBKHIMHU CyIIO0aMH JOBIHX KiCTOK 3aJIe)KHO BiJ| PiBHS

3aransHOTO X0necrepuny (3XC) B cuposarii kposi (M + m)

INoxa3znuku MeTabomi3My KiCTKOBOT TKAaHWHH, HI/MIT
XapakrepucTuka rpyni,
piBens 3XC . .

OcTeoKabLIuH CICP [Mipuaunomnin COMP TOP-B1
Onmavatenii 16,7 0,84 95,8 +5,75 9,10 40,51 760 £ 16,7 194 %147
(< 5 mmons/m), n =51
I'pann4HO BUCOKHI
(5,1-6,1 Mmomb/a), n = 45 15,1 £0,48 88,7 +5,94 9,53+0,48 803 £ 20,0 17,3+ 1,14
P12 > 0,05 > 0,05 > 0,05 > 0,05 > 0,05
Bucoxkuii
(> 6,1 MMoIB/1), n = 57 14,2 £ 0,45 73,7+5,07 11,5+0,49 850+ 10,3 15,1 £1,04
P13 <0,05 <0,05 <0,05 <0,05 <0,05
P23 > 0,05 > 0,05 > 0,05 > 0,05 > 0,05
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Ta6anus 4. [Toka3HuKM MeTaboi3My KiCTKOBOT TKAaHWHH y XBOPHUX 3 HECIPaBKHIMHU CyII00aMy 3aJIe)KHO BiJl PiBHS IHTepleHKiHy 6

B cupoBarii kpoBi (M + m)

INoka3zHuku MeTaboi3My KiCTKOBOT TKAHWHH, HI'/MII
XapakTepucTuka Ipymnu,
piBeHB iHTEpIEHKIIIHY 6 ] ]
OcTeoKaIbIUH CICP Hipuguaonin COMP TOP-B1
OnruManbsHHR
(<7,5 ur/n), n = 53 16,1 0,67 90,0 5,01 9,10 048 760 15,6 17,9 1,24
I'panuuHoO BUCOKMIA
(7,5-9,0 ur/n), n = 49 15,7 0,68 99,1 7,04 9,77 0,52 809 17,5 18,3 1,39
Pi2 > 0,05 > 0,05 > 0,05 <0,05 > 0,05
Bucoxui
9,0 ur/m), n =51 13,7 0,39 67,8 3,86 11,5 0,50 853 134 15,3 1,08
Pi3 <0,05 <0,01 <0,01 <0,01 > 0,05
P23 <0,05 <0,01 <0,05 > 0,05 > 0,05
100% 2,0 poren 1,9 manm 100% 1
- mOcreonopos B Octeonopo3s
80%1—| I [ [ | | (T<-2,58D) 80%1 (BKI > 15%)
62,7 67,9
60%1 | — 1 = 60%1
78,4 O OcTeoneHis O OcteoneHis
75,4 (T -1-2,5 SD) (AKI 10-15 %)
40%1—| — 1 — - 40%1
20%1 20%1— 448
Hopma E Hopma
(T>-1SD) (AKI < 10 %)
0% 0%
3XC <5,0 3XC>6,1 IN-6<7,5H/n, IN-6> 9,0 Hrin, 3XC <50 3XC>6,1 IN-6<75Hr/n, IN-6>09,0Hin,
mmonb/n, n = 51mmonb/n, n = 57 N = 5:”1 n= S:r " ’7 MMOSbL/1, N = 29 MMonb/n, n = 39 n=29 " n =35 ’f

Puc. 2. Yacrora cuctemMHOro (a) i JiokaabHOro (6) 0CTEONopo3y Ta OCTEONEHIYHOTO CHHAPOMY y XBOPHX 3 HECIPaBKHIMU Cyriodamu
3 ONTHMAJILHIMH Ta BUCOKHM PIBHEM XOJIeCTepHHY Ta iHTepieiikiny 6 (¥ —p <0,05, ** —p < 0,01 BiTHOCHO ONTHMAIBHUX PIBHIB ITOKa3HHKA)

JIMLIE 32 YMOB BaXKKOI TiIIepX0oecTeprHeMii: piBHI Oc-
TeokanbluHy Ta CICP Oynu Hwkummu Ha 15-23 %,
a COMP Ta mipunuHOTiHY — BHITAMHE Ha 12-26 %, HiXX
32 YMOB HOPMOXOJICCTEPUHEMIT.

HasBHi abepaHTHI piBHI XOJIECTEPUHY Y XBOPHX 3 He-
CIPaBXHIMH CyIJI00aMH acOIFOBAJH 31 3MEHIICHHIM
Bmicty TOP-f1 y cupoBartiii KpoBi, ajie BiporigHe
3HWKEHHSI 1IbOTO TIPOTH3aaJIbHOTO IIUTOKIHY PeecTpy-
BaJIM JIMILE B OCi0 3 piBHEM XOJIECTEPUHY BHLIMM 32
6,1 MMKOJIB/JI.

YV XBOpHUX 3 HECMIPABKHIMHU CYTTI00aMH i IBUIIICH-
HSI BMICTY MeJIiaTOpiB 3allaJieHHs B CHPOBATII KPOBI,
30KpeMa IHTepJICHKiIHy 6, aCOIIFOBAIN 3 ITOCHICHHIM
03HaK KiCTKOBOI Ta XPSILIOBOI JECTPYKLI Ta 3HIKEHHAM
010CHHTEeTHIHHX TIpoTieCiB (Tad. 4). Cimi 3a3HAYHTH,
10 3MIHM MapKepiB MeTa0o0Ji3My KiCTKOBOT TKAHUHH
3a YMOB 3pOCTaHHS PiBHS IHTEPIEHKIHY 6 y MeKax BiJ
7,5 10 9,0 Hr/MI1 Oyl HECYTTEBUMH, ITPOTE 32 BHCOKUX
PiBHIB IbOTO ITUTOKIHY (TIOHAT 9,0 HI/MJT) BOHH 3HAY-
HO MOCHJTIOBAJIHCE. Tak, y XBOPUX 3 BUCOKHM PiBHEM
iHTepInelikiny 6 BmicT octeokanbuuny ta CICP OyB
JIOCTOBIpHO HIDKYMM (B Mexax Bin 12 mo 30 %), Hix
y TMAIi€HTIB 3 ONTUMAIFHUM (MEHIIMM 3a 7,5 HI/MII),
Ta IPaHUYHO BUCOKUM (7,5-9,0 HIr/mMIT) piBHEM 1BOTO

uuToKiny. IlinBUILIEHHS BMICTY 1HTEpIIeHKiHY 6 TaKoX
aCOLIFOBAJTIOCH 3 TOCHICHHSIM JIECTPYKTUBHUX MPOIICCIB
Y KICTKOBI# Ta XpAIIOBii TKAHWHAX, TIPO IO CBITIUTH
migBHIIeHUi BMIcT (Ha 12-26 %) mipuIMHOIIHOBUX
3umBok Ta COMP y cupoBariii KpoBi XBopHX 3 abepaHT-
HUMH DIBHSIMH IUTOKiHY. 32 IIUX YMOB (pOpMYyBaBCs
TaKoX AUCOaNTaHC y CHCTEeMi MPO-/TIPOTH3ATaIbEHIX
LIUTOKIHIB, HA [0 BKA3y€ TEHICHI[ISA 10 3HUKCHHSI
Bmicty TOP-B1 Ha GoHi 3HAYHOTO i ABUILIEHHS BMICTY
IHTepIIeHKiHY 6.

3pocTaHHs BMICTY 3araJIbHOTO XOJIECTePHHY Ta iH-
TepIielKiHy 6 y CHpOBaTIii KPOBI XBOPHUX 3 HECIIPABKHI-
MH CyII00aMu JIOCTOBIPHO aCOLIIOBAIIH 31 3HHKESHHAM
MiHEpaJIbHOI HIUTBHOCTI KICTKOBOI TKaHWHU, (POPMY-
BaHHSM OCTEOINEHIYHOTO CHHIPOMY Ta OCTEOIOpPO3Y
(tabm. 5).

PesynbraTi pamkupyBaHHS [TiATBEPIIIIH, IO CEpeNl
XBOPHUX 3 TIMEPXOJIECTEPUHEMIEIO TA BACOKUM PiBHEM
IHTepIIelKiHy 6 BipOTiIHO HAOUpaIHCsI 0coOOH 3 03HA-
KaMH CHCTEMHOTO Ta JIOKaJIbHOTO OCTEONEHIYHOTO
CUHJIPOMY Ta 0CTEONOpo3y (puc. 2).

Taknum YUHOM, y XBOPHX 3 HECITPABKHIME Cyr100a-
MH TOBTHWX KiCTOK ITiIBUIIICHHS B CHPOBATIII KPOBI PiB-
HiB TOMOIIMCTETHY, 3araJIbHOTO XOJIECTEPUHY Ta IHTEep-
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Taéanus 5. [TokazHUKN MiHEpaIbHOI MIITBHOCTI KiCTKOBOT TKAHUHH 3aJISKHO BiJ] PIBHS XOJIECTEPUHY Ta iHTepIIeHKiHy 6 B CHPOBATI

KPOBI y XBOPHX 3 HECIPaBKHIMHU cyrimobamMu

MiHepaibHa IUIBHICTh KICTKOBOT TKAHUHH
XapakTepucTUKa IPyIH - -
T-xpurepiit T-xpurepiit AKL %
30pOBa KiHIIBKa ypakeHa KiHI[iBKa ?
PiBenb 3aranpHoro xonectepuny (3XC)
Ontumaneauii 3XC (< 5 mmous/i), n =51 -1,22 0,06 -1,72  0,08** 10,1 0,86
I'parnuno Bucokwmii 3XC (5,1-6,1 Mmmoins/i), n = 45 -1,40 0,06 -2,04 0,09%* 12,6 0,90
Psa <0,05 <0,05 > 0,05
Bucokwuii 3XC (> 6,1 mmomns/i), n = 57 -1,74 0,08 -2,35  0,08%* 14,5 0,80
DPéa < 0,001 < 0,001 <0,01
Ps;s > 0,05 > 0,05 > 0,05
PiBens inTepieiikiny 6 (1J1-6)

Ontumansauii 1JI-6 (< 7,5 ur/n), n =53 -1,35 0,07 -1,87 0,09** 9,88 0,90
I'parmano Bucokwmii LJ1-6 (7,5-9,0 ur/m), n = 49 -1,47 0,08 -2,01 0,09** 11,8 0,81
P87 > 0,05 > 0,05 > 0,05
Bucoxkwuii IJI-6 (> 9,0 ar/m), n = 51 -1,66 0,08 -2,35  0,09%** 15,7 0,72
Po7 <0,01 <0,001 <0,001
Pos > 0,05 <0,05 <0,01

Hpumimku: * —p < 0,05, ** — p < 0,001 BITHOCHO «310POBOT KIHILIIBKI

JIeliKiHy 6 HeraTMBHO BIUIMBA€E HA CTPYKTYPHO-(DYHK-
MIOHAJIPHUN CTaH KICTKOBOI TKAHWHU Ta aCOL{IFOETHCS
31 3pOCTaHHSAM BMICTy MapKepiB pe3opOrrii KiCTKOBOI
Ta XPALIOBOI TKAHWHH, 3HIKCHHSM 010CHHTETUYHUX
MPOLIECIiB T4 PO3BUTKOM CHUCTEMHOTO Ta JIOKAJILHOTO
OCTEOMNEHIYHOTO CHH/IPOMY 1 OCTEOTIOPO3Y.

BucHoBkn

VY XBOpHUX 3 HECHPABXKHIMU CyrI100aMHu JOBTHUX
KiCTOK IiIBUILIEHHS B CHPOBATLI KPOBi PiBHS TOMOLIHC-
TETHY acOLIIOBAIOCH 3 MPUTHIYCHHIM Ol0CHHTETHY-
Hux (octeokansiuH, CICP, TOP-B1) Ta nocunenasm
NEeCTPYKTUBHUX IPOIECIB 3 MiABUMICHHSIM BMICTY
MapKepiB KicTKOBoi pe3opOitii (mipuanHominy, COMP),
3pOCTaHHAM YaCTOTH CUCTEMHOTO Ta JIOKAJILHOTO OC-
TEOIEHIYHOTO CHHAPOMY 1 OCTEOTIOPO3Y.

[TigBuIcHHS PIBHS 3arajibHOTO XOJECTEPHUHY Ta
iHTepIeKiHy 6 BUKIWKAE€ TCHICHIIO 1O 3HMKCHHS
B CHPOBATIII KPOBi BMicTy ocTeokanpiinay, CICP
i TOP-B1 Ta 3pocTaHHs KiTBKOCTI MapKepiB KiCTKOBOT
necTpykuii. JlocToBipHi 3MiHM MOKa3HHUKIB METa00-
Ji3My KiCTKOBOT TKAaHWHH BUSIBIISUIH JIMIIE 332 YMOB
Ba)KKOI rinmepxojecTeprHeMii Ta BUCOKHX DIiBHIB iH-
Tepieikiny 6.

Cepen XBOpHUX 3 BUCOKMMH PIBHSAMH B CHPOBATIIL
KpOBI 3arajJbHOTO XOJECTEPUHY Ta IHTEpIICHKIHYy 6
301IbLIyBasIach 4acTKa 0ci0 31 3HMKEHOI0 MiHepallb-
HOIO LIJIBHICTIO KICTKOBOI TKaHUHM, O3HAKaMH CHC-
TEMHOTO Ta JIOKaJIbHOTO OCTEOIIOPO3Y.

AoepanTsi piBHi ['1] (moHan 15 MxMoIb/7), 3araib-
HOTO XonecTepuHy (moHaz 6,1 MMOITB/IT) Ta iHTepIIeHKi-
Hy 6 (monaz 9,0 HI/) CiTif PO3MIAAATH K MPEAUKTOPH
MOPYLIEHHS CTPYKTYPHO-(PYHKIIOHAILHOTO CTaHy KiCT-
KOBOI TKaHWHH Y XBOPHX 3 HECTIPAaBKHIMU CyrIIo0aMu
JIOBIUX KiCTOK.
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