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2 JIpBiBCHKA OOJIACHA KITIHIYHA JIIKAPHS

XapaKTepuCTHKa CTaHY KICTOK Y XXIHOK
y IOCTMEHOMay31, XBOPHUX Ha CUCTEMHUU YepPBOHUN

BOB4YaK

Beryn. Octeonopo3s (OI1) — oxre 3 HalO1IBIT TTOMTH-
PEHHMX CHUCTEMHHUX 3aXBOPIOBaHb CKEJIETA, 110 XapaKTe-
PHU3Y€ETHCS 3HUKEHHSAM MacH KiCTKOBOT TKAHUHU B O]~
HHII 00’€My, MiJBUIIEHHSAM KPUXKOCTI KiCTKH Ta
pusuky nepenomis [2]. 3a moBimomnenHssmMu BOO3 [1],
OII nocigae Tpere Micie micias 3aXBOPIOBaHb Ceplle-
BO-CYJMHHOI CHCTEMH Ta I[yKPOBOT'O 11a0eTy B PEHTHHTY
OCHOBHHUX MEJIUKO-COIIaIbHUX MPOOIEeM, OCKITbKH
MIPU3BOUTH IO IHBATITHOCTI Ta TTiIBUIIIEHHS CMEPTHOCTI
Yyepe3 YCKJIaJHEHHS, CIPUYMHEH] 0CTEONOPOTUYHUMU
nepenomamu. Tak, y )kiHOK BikoM moHaj 50 pokiB Jie-
TaIbHICTH csArae 2,8 %, 1o BiANMOBiga€ MOKA3HUKY
CMEPTHOCTI BiJl paKy rpyaHoi 3ano3u [1]. 3HIKEeHHS
KICTKOBOI MacH BUHUKAE y OyIb-sIKOMY Billi, omqHaK 85,0
% xBopux Ha OIl — xiHku B mocTtMeHonay3i. Brpara
KICTKOBOT MacH pO3MOYMHAETHCS MPUOIU3HO 3 35 POKiB
i cranoBuTh 0,5-1,0 %, a IpoTATrOoM nepiux poKis Io-
cTMeHonaysu 3poctae 10 7,0 % Ha pik. Pusuk ocreo-
MOPOTUYHUX IIEPEJIOMIB Y KiHOK Y IIOCTMEHOIay31 cTa-
HOBUTH 39,7 % [1].

Enigemiosoriugi JOCHIOKEHHS CB1AYaTh, 110 MOIIK-
PEHICTh HU3BKOI MiHEpaIbHOI MITBHOCTI KICTKOBOT TKa-
HUHU y XBOPHUX Ha CHCTeMHUI 4yepBoHui BoB4ak (CUB)
OinbIlIa, HIXK y 3arayibHIN MOMYIIALIi: OCTEOIeHito iar-
HOCTYI0Th y 25,0—75,0 % namienris i3 CYB, a octeono-
po3 —y 1,4-68,0 % [3]. [Ipobnema OII y nauieHTiB i3
CUB 3aciryroBye Ha 0COOJHBY yBary i3 OISy Ha JIEKiTb-
ka ooctaBuH. [lo-niepme, six i OI1, CYB BuHUKaE yacTi-
1I€ Y JKiHOK, 1110, OYEBUAHO, CBIIUHUTH MIPO OMOCEPEIKO-
BaHY y4acTh CTaT€BHX TOPMOHIB y IMaroreHe3i 00ox
3axBoproBanb. [lo-apyre, XpoHiuHe iMyHHE 3amajeHHS
y narienTiB i3 CUB moxe OyTr MOIesTto 11l BUBYCHHS
poni imyHHHX MeaiatopiB y BuaukHeHHi OI1. [To-TpeTe,
narienTy i3 CUB mepeBa)kHO TpUBAINI Yac MPUIMaOTh
rmroxkokoprukoimu (IK), sxi mocizaroTs vinsHe Micue y
CTPYKTYPi €TiONaTOTeHeTUYHUX YNHHUKIB BUHUKHEHHS
BropunHoro OII [4]. | mapemTi, 6ioxiMi4HI Mapkepu
KICTKOBOT'O PEMOJICTIOBaHHS MPOLYKYIOTECS B pasi sIK
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OI1, Tax i cyr1000BO1 AECTPYKIIii Y MAIIEHTIB 13 CHCTEM-
HUMH 3aXBOPIOBAHHSIMHU CIIOJIYYHOI TKaHUHU [4, 5].

Bizomo, 110 MmeTa0o07113M KICTKOBOT TKAHHUHU 3a0€e311€e-
9y€THCS PI3HOCIPSIMOBAHUMH, aJI€ aCOLIHOBAHUMH MK
co0o010 mpouecaMu: GOpMyBaHHSIM KiCTKOBOT TKAHUHH
ocTeobmacTaMu i pe3opOIli€ro KiCTKU 3a y4acTHO OCTEO-
KyacTiB. TakuM YMHOM, IHTEHCUBHICTh YTBOPEHHS KiCT-
KOBOI TKAHWHH Ta ii pyiiHyBaHHS MOYKHA OI[IHUTH, BH3HA-
YUBIIK piBeHb OiOoXiMi4YHUX (EpMEHTIB, MI0
YTBOPIOIOTHCSI BHACIIIOK aKTUBHOCTI OCTEOKJIACTIB UM
ocrteobnacTiB. bioXiMiYHIME MapKepaM# KiCTKOBOTO
(hOopMyBaHHS € OCTEOKAJIBIINH — KICTKOBHH IITFOTaMiHOBHI
O1ITOK, 1110 BUBIITBHAETHCS OCTEOOIACTAMH T11JT 4ac yTBO-
PEHHS KiCTKOBOi TKaHMHH, Ta P NP — aminorepminanbHuii
MpoNenTua mpokonareny | tumy, cnenndivanii s Gop-
MyBaHHA KojareHy | Tumy. [Iporiec kicTkoBoi pe3opOrrii
xapaxtepusye B-crossLaps — i3omepuzoBanuii C-kiHne-
BUH TENOMeNTH/I, crienudiaHuil 1uis aerpaaaiii koiare-
Hy | Tumy B KicTii [5]. 3a pe3yapraraMu MpoCIeKTHBHIX
JTOCITII’KeHb, TIOE€THAHHSI ITiIBUIIICHHS PiBHS MapKepiB
pe3opO11ii un MapkepiB (OpMYBaHHS y KIHOK Y ITOCTME-
HOTIay31 31 3HMKEHOI0 MiHEPaJIHHOO IITHHICTIO KiCTKO-
Boi TkaHMHU (MILIKT) acoIifoeTbcs 3 MiIBUICHHIM
PU3UKY BUHUKHEHHS niepenomiB y 2,0-2,5 pazy [1].

[Ipore B HayKoBiii JiTEpaTypi HEJOCTATHHO MpaIlb,
NPUCBSIYCHUX 3’ SICYBaHHIO 0COOJIIMBOCTEH CTaHy KiCTOK
y XKIHOK, ki XxBopitoTh Ha CUB, ToMy Lie nuTaHHs 3a-
CIIyTOBY€ Ha yBary.

Meta nociimxennsi. OxapakTepu3yBaTH CTaH KiCTOK
y JIHOK y IOCT MEHOIIay31, XBOPUX HA CUCTEMHHH dep-
BOHMI BOBUAK.

Marepiaau Ta MeTOIM J0CTiIKeHHsI. 3aCTOCOBAHO
panmomi3oBaHu# crocid BkitoueHHs: xBopux Ha CUB 3
TIOTIEPETHHOI0 CTPaTH(IKAIlI€r0 3a CTATTIO 1 HASBHICTIO
MOCTMEHOIIAY3aJIbHOTO cTarycy. B o0cTexeHHs BKITIoue-
HO 71 *kiHKY (mocmigHa rpymna) Bikom 47—68 pokiB (ce-
penHiii Bik Ha yac ooctexxerHs 54,08 + 0,72), skuM fiar-
HocToBaHO CUB 3rifHO 3 KpuTepisMu AMEpUKAHCHKOT
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koJerii peBmarosnoris (1982, 1997). Cepenns TpuBamicTh
3axBoproBanHs (CUB) — 13,83 + 0,97 poky; yci &iHKH
Ha gac 00cTeKeHHsI TIepeOyBajIi B IIOCTMEHOTIAY 3aTbHO-
My ctaryci. 100,0 % namieHToK y>KuBanu METHITPEIHI-
30510H 1103010 8,0-24,0 Mr/moby (cepemus mo3a 11,94 +
0,55 Mr/mo0y) Ta mpemaparu KaibIlifo (mob6oBa mo3a
1000,0 mr) y xombinamii 3 Bitaminom D (mo6oBa no3a
400,0 MO). Cepennst TpuBaiicts JikyBanus [K ta kom-
O1HOBaHMMM TpenapaTaMy KaJbIliIo Bi/IMOBiaIa cepes-
Hilf TPUBAIOCTI 3aXBOPIOBAHHS.

O6c¢cTtexeno Takok 30 MPaKTHYHO 3O0POBUX JKIHOK
BikoM 49-62 poxu (cepeaHiil Bik Ha 4ac 0OCTEKEHHS
54,67 £0,79), y moctmMeHomay3aIbHOMY CTaTycl, SIKi yT-
BOPWJIM KOHTPOJIBHY TPYIIY.

J1J1s1 OIIIHKY TIIBUIKOCTI PEMOJISITFOBAHHSI KICTKOBOT TKa-
HUHU JOCTIKyBaIM Mapkepu (opMyBaHHS KiCTKOBOI
Tkanuuu: P NP Ta octeokanbiumH i GioXiMivHUN Mapkep
KicTKOBOI pe3opoiii B-crossLaps. Mapkepu pemomerno-
BaHHA KiCTKOBOI TKAHMHM B CHPOBATIIi KPOBI BH3HAYAIIN
METOZIOM IMyHOXIMIYHOTO aHaJTi3y 3a JOTIOMOTOI0 aBTOMa-
TUYHOTO iIMyHOXIMiuHOTO anamizaropa COBAS E 411 ¢ip-
mu Roche (1LIBefimapis) 3 BAKOPUCTAHHAM KOMEPIIIHOTO
TecT-HaOOpy i€l )k (ipMH, BIIMOBIAHO A0 IHCTPYKITiH.

Hopwmu rpyHTYBanucs Ha peepeHTHUX 3HAYCHHSX,
3a3Ha4eHUX BUPOOHHUKOM TECT-CHCTEM y IHCTPYKIIII:
octeokanbpuH (kiHKK 10 50 pokiB — 11,0-43,0 ur/mi;
micast 50 pokis — 15,0-46,0 ur/mi), P NP (kinku y 1o-
ctmenonay3i — 16,27-73,87 ur/mi), B-crossLaps (xiHKH
1o 55 pokiB < 0,573 ur/mut, ik micist 55 pokis < 1,008
HT/MIT).

3 METOI0 OLIIHKH CTPYKTYpHO-(DyHKITIOHATHHOTO CTa-
Hy KICTKOBOI TKaHWHH MPOBOJINIHN IEHCUTOMETPUYHE
TOCITIPKEHHS T’ ITKOBOI KiCTKH 32 IOTIOMOTOIO YIIETpa-
3ByKOBOTO KicTKOBOTO feHcuTomerpa SONOST — 2000
¢dipmu OsteoSys Co., Ltd (IliBmernna Kopes).

Busnauanu Taki mapaMeTpH yJIBTPa3ByKOBOi JCHCH-
tomeTpii (Y3-gencuromerpii):

— iHaeKc MirtHOCTI KicTkoBO1 TKaHuHHU (IMKT), ingexc
SIKOCT1 KICTKH — BiTOOpaykae CTPYKTypHO-(DyHKITIOHATH-
HUH CTaH ry04acToi KiCTKOBOI TKAHWHU 00CTEKYBaHHUX
TTOPIBHSHO 3 KaTeropiero Jrroeit Bikom 20 pokis;

— T-xpurepiii (T-Score) — npeacrasisie MILKT Bume
BiJl HIDKHBOTO CEPEAHBOTO 3HAYEHHS JJIS1 MOJIOZIOTO BIKY,
BUPAKAETHCS B CTAHIAPTHUAX OMHUITSIX IeBiartii — standard
deviation (SD);

— Z-xputepiit (Z-Score) —npencrasisie MILIKT Bume
a0o HIDKYE BiJl OYIKyBAHOTO 3HAYCHHS, IO BiAMOBiIAE
BIKOBiH MOMYJAIIHHII HOPMi, BUPAKAETHCS B OMUHHIISIX
Biaxuinensas — SD.

3a T-kpuTepieM BUAUISIOTH YOTHPU KaTeropii crany
KICTKOBOI TKAaHHHH:

HopManeHuii: T-moka3uuk > -1,0 SD ;

3HIKEHA KICTKOBA Maca (OCTEOIeHisl, MPeKITIHIYHUH
octeornopod), T-nmokazuuk < -1,0 SD, ane >-2,5 SD:

I ctyminb — <-1,0 SD, anme > -1,5 SD,

II crymiaes — < -1,5 SD, ane > -2,0 SD,

III crymias — < -2,0 SD, ane > -2,5 SD.

octeonopos: T-nokasauk > -2,5 SD 6e3 HasgBHOCTI y
TIAII€HTIB TIEPEJIOMiB y aHAMHE31;
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Bakka opma octeornioposdy: T- mokazuuk > -2,5 SD i3
HasIBHICTIO OJTHOTO TepesioMy 4u Oible B anamHesi [3].

3rifgHo 3 pe3ynsratamMu Y 3-A€HCUTOMETPii, XBOPHUX Ha
CYB 6yne cTparudikoBano 3a ctynenemM 3umwkeHHs MUK T
1 B YTBOPEHUX IpyIax JIOCIHTiKEHO MapKepH PEMOIEITIO-
BaHHS KiCTKOBOI TKaHWHHU.

CraTuCcTHIHUIA aHaI3 OIPaIhOBAHO B TIporpami Statistica
6.0 (Stat Soft, CILIA).

Jlns BCiX mariieHTOK MPOBEICHO 3aX0AH Moo Oe3re-
KU1 37I0pPOB’ s, JOTPUMAHHS IXHIX ITpaB, JIOACHKOI T'1THOCTI
Ta MOpaJbHO-eTUYHUX HOPM 3TiHO 3 MPUHIIUIIAMHU
T'enbcinkepkoi mekmapartii npas gronuan, Kousenttii Paau
€BpOMH TIPO TIpaBa JTFOIUHY 1 010METUITIHY Ta BiATIOBI -
HUMH 3aKOHAMH.

Pe3yabTaTu 1ociigxeHns Ta ix oorosopenns. [Ipo-
aHaITI30BaHO MMOKa3HUKH YIBTPa3BYKOBOI IEHCUTOMETPIT
xBopux Ha CUB. V¥ Bcix marienTok (100,0 %) BusiBiieHO
3MiHU CTaHy KiCTOK: ocTeoreHiro | crynens —y 16 (22,5
%), octeoneniro I crynens —y 19 (26,8 %), ocreorneHiro
III crymens — y 24 (33,8 %), octeomnopo3 — y 12, ski
cra"HoBwH 16,9 % 3araiapHo1 KUIBKOCTI nanieHTiB 13 CUB
(puc. 1).

16,9%

Oocteonenia | ctynens Bocrteonenia Il crynens

Bocreonenis I crynens Qocteonopos

Puc. 1. Po3nionin xiHOK, XBOPUX Ha CUCTEMHHUI YepBOHUI BOBYAK,
3a CTyIeHEeM 3HW)KEHHS MIHEPaJIbHOT IIITBHOCTI KiCTKOBOL
TKaHUHU.

HactynHuii Kpok — npoBeJeHHS aHaJi3y NOKa3HUKIB
PEMOIETIOBaHHS KICTKOBOI TKAHWHU (OCTEOKAaJIbIIMHY,
P NP, B-crossLaps) y cupoBaTiii KpOBi IIMX Nalli€HTOK
(tabm. 1, puc. 2-4).

Tabnuys 1

CepeaHi noka3HUKH MapKepiB peMoJe/II0BAaHHS KiCTKOBOI
TKAHUHH Yy KiHOK, XBOPHX HA CHCTeMHHUI YePBOHHUIi BOBYAK,
y HOCTMEHONAY3i Ta IPAKTHYHO 310POBHX 0Ci0

[Toka3HUKH KICTKOBOTO Xgopi na CUB Konrponsna
PEMOZIETIOBaHHS rpyma
OcCTeoKaIbLUH, HI/MII 21,42 £1,11%* 1,66 + 0,03
P NP, ar/mn 44,35 + 1,60 42,01 +0,96
B-crossLaps, Hr/mi 0,44 +0,02* 0,29 +0,02

Hpumitka. *—p < 0,001 3a t-kpurepiem CTbIOfEHTa MOPIBHIHO 3
MOKa3HUKaMH Y IPaKTUYHO 310POBHX OCI0 BiAMOBIAHUX BIKY i CTaTi.



OpuriHanbHi JOCTi>KeHH

[Tokazuuk (opMyBaHHSA KiCTKOBOI TKAHHHH OCTEO-
KaJIbIIUH OyB TOCTOBiIpHO MiaBUIIeHnM (Ha 19,76 + 1,11;
p<0,001) y xBopux Ha CUB mopiBHSIHO 3 KOHTPOJIHHOIO
rpynoro (puc. 2), a P NP-niokazuuk Oys BULIMM, aJie CTa-
THCTUYHO HETOCTOBIpHUM (puC. 3).

HIVMT
25
: B Xpopi na CUB
20 i B KontporpHarpyma |
15
10
5
0 - . —d

Xropi na CUB Kontponwnarpyna

Puc. 2. TIoka3HUK OCTEOKAIBIUHY Y KIHOK 31 CHCTEMHUM
YEepBOHUM BOBYAKOM Y ITOCTMEHOIIAy3i Ta MPAKTUYHO 3[0POBHX
oci0.

HI'MT

48

N l |
42 l - l
40 + l

B Xeopi Ha CUB

B KoHTpoIkHA TpyIa

Xropi va CHUB KoHTpoIkHa rpya

Puc. 3. Tloxaszuux P NP y 5iHOK 31 CHCTEMHHM YEPBOHMM
BOBYAKOM Y IIOCTMEHOIIAY31 Ta MPAKTUYHO 37J0POBHUX OCi0.

Mapxkep KicTkoBOi pe3opOiii B-crossLaps OyB m0-
CTOBIPHO BHUIIMM Y maiieHTok i3 CUB nopiBHSHO 3 KOH-
TponbHOIO Tpymoro (Ha 0,15 £ 0,03, p <0,001) (puc. 4).

HIMIT
0.5 F3
I B Xpopi na CUB

0.4 B Koutponsna rpyna
0.3 1
0.2
0.1

0

Xpopi na CUB Konrtpoasharpyna

Puc. 4. Tlokazauk B-crossLaps y KiHOK 31 CHCTEMHUM Y€PBOHIM
BOBYAKOM Y ITOCTMEHOIIAy31 Ta MPAKTUIHO 3I0POBHX 0CI0.
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3a pesynpratamMu Y3-IeHCUTOMETPIi YCiX MaIi€HTOK
13 CUB po3nofiiieHo Ha YOTHPH TPYTIN 3aJIeKHO BiJ| CTY-
nieHs 3HmKkeHHsT MILKT: 1o nmeproi BKITFOUEHO TMallie€H-
TOK 13 ocTeorneHiero | crymens Bikom 47-61 pik (cepenHiii
Bik 51,93 + 1,20), no apyroi — 3 ocreorneniero 1l crynens
BikoM 50-61 pik (cepenHiit Bik 54,74 + 1,08), no TpeTboi —
xBopux Ha CUB, y sxux BusBieHo ocreoneHito 11 cry-
nieHs1, BikoMm 49—68 pokiB (cepenHiit Bik 55,75 £ 1,52),
JIO YETBEPTOi — 3 OCTEONOpPOo30M BikoM 51-62 poku (ce-
penwiit Bik 56,50 + 1,65) (Tabmn. 2).

Tabnuys 2

Cepenni noxasHuku Y3-1eHcuToMeTpil y nanieHToK 3i
CHCTEeMHHM YePBOHMM BOBYAKOM 3 YPaXyBaHHSIM CTyIeHs
3HUKeHHS MiHePaJIbHOI IIITBHOCTI KiCTKOBOI TKAHMHUI

i +
Moxasmuxu V3- XBopi Ha CUB, M + m
ACHCHTOMETPI | yeporo |1 rpyma | rpyma |I11 rpyma|IV rpyma
K-c1b XxBOpUX 71 16 19 24 12
K-ctb xBOpUX, % | 100,0 22,5 26,8 33,8 16,9
62,97 | 62,95 | 69,85 | 63,13 | 44,85
IMKT 1,65 | +507 | £0,09 | 030 | £0,05
Txouteniii. Sp | 204 | 1.2 | -1.89 | 225 | 323
puTeput, +£0,08 | £0,05|+0,04 | 0,01 | 0,04
Zoxomrepiii. Sp | 133 | 0:60 | <156 | -127 | -2.20
PHUTCPIH, £0,07 | £0,06 | £0,13 | £0,05 | +£0,06

[IpoananizoBaHO MOKa3HUKHU PEMOJICITIOBAHHS KiCTKO-
Boi TKaHuHU (B-crossLaps, ocreokansuuny, P NP) y cu-
poBariii KpoBi )iHOK, xBopux Ha CUB, y moctmeHonay3i
3asexkHo Bix ctynens 3HmkeHHss MILIKT, ski 3a pe3ynb-
TaTaMH HAIIOTO JOCIKEHHS OYJIU ITiIBUIIICHUMH Y BCIX
JOCTIIHUX TpyIax MOPIiBHSHO 3 KOHTPOJIBHOIO (Tad. 3,
puc. 5-7).

Tabruys 3

CepeaHi nokasHUKH MapKepiB peMoIe/TI0BAaHHS KiCTKOBOT
TKAHUHH Y 5KiHOK 3i CHCTeMHHM YePBOHHM BOBYAKOM
y HoCTMEHONay3i 3 ypaXyBaHHSAIM CTYNeHsl 3HUKEHHs
MiHepaabHOI IiTLHOCTI KiCTKOBOI TKAHUHHU
Ta NPAKTUYHO 310POBHUX 0Ci0

[ (e — XBopi Ha CUB, M+ m, p «
. OHTPOJIbHA
KICTKOBOTO I I v rpyna
pemonesmosanss | 1 rpyma rpyna | rpyma | rpyma
Ocreokaneiun, | 20,60+ [ 19,68 +|22,70+ | 22,49+ 1.66 +0.03
HI/MIT 2,15%%% | ] R7#%* 1D ()] **%| ] 8O***| © ’
38,81+ |38,08 (52,70 [ 44,94 +
P NP, ur/mn 372 | 1.72% | 642+ | 436 42,01 £0,96
[B-crossLaps, 0,35+ | 0,37+ | 0,54+| 0,45+
- 0,04% | 0,02%% [0,04%5{0,05%5| 029 %002

Mpumitkn: *— p < 0,05 3a t-xpurepiem CThIOAEHTA MOPIBHIHO
3 MOKa3HUKaMH y KOHTPOJNBHIN rpymi; **— p < 0,01 3a t-kpurepiem
CrplozieHTa TIOPIBHSHO 3 MOKAa3HUKAMHU y KOHTPOJIBHIN Ipymi; ***—
p < 0,001 3a t-kpurepiem CTBIOCHTA MOPIBHSIHO 3 MOKa3HUKAMH Y
KOHTPOJIbHIN TPYyIIi.
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VY nauienTok [ rpynu cTaTHCTHYHO OCTOBIPHO BUILU-
MU, HI)K y KOHTPOJIBbHIN Ipymi, Oynu Mapkep GopmyBaH-
Hsl KICTKH — OcTeoKablnH (Ha 18,94 £2,15; p <0,001)
1 Mapkep KiCTKOBOI pe3opOitii — B-crossLaps (Ha 0,06 Hr/
i + 0,04; p <0,05).

VY nauienTtok Il rpynu mopiBHSIHO 3 KOHTPOIBHOIO IPY-
MO0 IOCTOBIPHO MiABUIIMINCS JBA TIOKa3HUKH PEMO/Ie-
JIOBAaHHS KICTKOBOI TKaHWHH: OCTEOKalbIUH (Ha
17,96 ur/mn £ 1,87; p < 0,001) i B-crossLaps (Ha
0,08 ur/ma £ 0,03; p < 0,01) Ta 3HU3UBCS Mapkep (op-
MyBaHHs KicTkoBoi TkanuHu P NP (na 3,93 mxr/n + 1,98;
p <0,05).

HI/MT

25 T T e T T
Aok
T 5% 1
20 1 I
L
15
10
5
Trpyna 1T rpyna III rpyna IV rpyna KoHtpoisa

pynia

Puc. 5. TIoka3HHK OCTEOKAIBLUHY Y )KIHOK 31 CHCTEMHHUM
YEPBOHUM BOBYAKOM y IIOCTMEHOIAY31 3 ypaXyBaHHIM CTYICHS
3HIDKSHHSI MiHEpaJIbHOT MIITEHOCTI KICTKOBOI TKAaHWHH,
**x_p <0,001.

HI'MT

60

50

e

—_

40

-
e

30

I rpyma 11 rpyna I rpyna IV rpyna Kontpoisa

pyma

Puc. 6. Ioxasnuk P NPy jiHOK, XBOPUX HAa CUCTEMHMH 4epBOHUI
BOBYAK, y IIOCTMEHOIIAY31 3 ypaXyBaHHIM CTYINECHS 3HHKCHHS
MiHepaJlbHOI IIITBHOCTI KiCTKOBOT TKaHUHH, *— p < 0,05.

HI'MT

0.6 FEF

—_—

0,4 & g

=t

Cel

I rpyna 1 rpyma I1I rpyna IV rpyna KoHTpoasHa

rpyna
Puc. 7. Iloxa3auk B-crossLaps y KiHOK 31 CHCTEMHUM YEPBOHIM
BOBYAKOM Y IMOCTMEHOIIAy3i 3 ypaxyBaHHIM CTYIICHS 3HUKCHHS
MiHEepaJIbHOI IITBHOCTI KiCTKOBOT TKaHUHH, *— p < 0,05;
**_p <0,01; ¥**—p <0,001.

VY nauientox I1 rpynu 10cTOBIpHO MiABUIIMIIKCS 110-
Ka3sHMKHM ocTeokanbuuny, P NP i B-crossLaps (na
21,04 ur/ma = 4,04, p < 0,001, 0,69 ur/mn + 6,49, p <
0,0510,25 ar/mn + 0,04, p < 0,001 BiAmOBIAHO) MOPiBHSI-
HO 3 TPYIIO0 MPAKTUYHO 37I0POBUX 0CI0.

VY narientok [V rpynu 10CTOBIPHO IiIBUIIUINCS JBA
MOKa3HUKY PEMO/ICITIOBAHHS KiCTKOBOT TKAHWHH — OCTEO-
kanpluH (Ha 20,83 ar/mn + 1,8, p <0,001) 1 B-crossLaps
(1a 0,16 ur/mn = 0,05, p <0,001).

AHani3 orpuMaHuX 010XIMIYHHX TIOKa3HUKIB KiCTKO-
BOT'O PEMO/ICITIOBAaHHS y CUpOBaTLi KpoBi xBopux Ha CUB
y MOCTMEHOTay31 MOPIBHIHO 3 KOHTPOJIBHOIO IPYIOI0
NPaKTHYHO 37I0pPOBUX OCi0 JaB 3MOTY BH3HAUUTH, 1110 BCI
100,0 % nauientok mainu 3amxeny MILKT i minBuinennit
PpiBeHb 010XIMIYHHX MapKepiB PEMOJIEIIOBAHHS KICTKOBOT
TKaHUHU OCTEOKAIBLUHY Ta f-crossLaps; y mamieHTok
i3 [ ctyneHem octeorneHii Ta 0CTEONnopo30M JJOCTOBIPHO
i BUILICHI JIUIIIE PiBHI OCTEOKANbIUHY Ta B-crossLaps;
y xBopuX i3 Il cTynenem octeoneHii 10CTOBIpHO i BH-
IICHI OCTEOKaJIbIMH Ta B-crossLaps, a Mapkep KiCTKOBO-
ro ¢popmysanns P NP snwxkenuii; y nmanienroxk i3 II1
CTyIEHEM OCTEOIEHi] I0CTOBIPHO MiIBUILECHI BC1 IOCHTI/-
JKYBaHI MapKepH PeMOJICIIIOBaHHS KiCTKOBOT TKaHUHH:
ocreokanbuut, P NP ta -crossLaps.

BucnoBku. TakuM YMHOM, Y JOCHIIHIN Ipyni y BCiX
XBOPHUX HAa CUCTEMHUI YEPBOHUI BOBYAK Y IIOCTMEHO-
nay3aJbHOMY CTaTycCl 3MIHEHHUH CTaH KiCTOK 3a Pe3ysib-
TaTamM¥ JO0CIIDKEHHSI K MiHEpaIbHOI MIIJIBHOCTI KiCT-
KOBOI TKaHUHH, TaK i piBHA O0iOXIMIYHMX MapKepiB
peMOIeNIoBaHHsl KiCTKH 3 MOPYIICHHSIM 0CTe00I1acTHOT
Ta 0CTEOKIACTHOT (DYHKITIH.
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XapakTepuCTHKA CTaHY KiCTOK Y 5KiHOK Y IOCTMEHONay3i,
XBOPHMX Ha CUCTEMHUI YePBOHMH BOBYAK

0. O. AdparamoBuy, ¥. O. Aoparamosuy, JI. B. lluranuk,
O. B. Cunenbkuii, O. T. Pomaniok

ITpoananizoBaHo MOKa3HMKM PEMOJIETIOBAHHS KiCTKOBOi TkaHMHH (ocTeokanbuuH, P NP, B-crossLaps) y cupo-
BaTI KPOBI )KIHOK, XBOPHX HAa CHCTEMHUI1 YepPBOHUI BOBYAK, Y IOCTMEHOIAY31 MOPIBHSHO 3 KOHTPOJIBHOIO IPYTIOO
MPaKTUYHO 310pOBUX 0ci0. Ha 0CHOBI OTprMaHuX pe3ysabTaTiB 3p00JIeHO BUCHOBOK, ITI0 Y BCiX XBOPHX Ha CHCTEM-
HUI YepBOHHUI BOBYAK (JOCIIIHA IPyIIa) Y MOCTMEHOMAY3aIbHOMY CTaTyCl 3MIHEHHH CTaH KICTOK 3a Pe3yJibTaTaMu
JTOCITI/KEHHS SIK MiHePaJIbHO] IIJTbHOCTI KICTKOBOI TKAHWHH, TaK 1 piBHA 010XIMIYHUX MapKepiB pEMOJICITIOBAHHS
KICTKH 3 ITOPYIIEHHSIM OCTEO0IACTHOI Ta OCTEOKIACTHOI (DYHKIIIH.

Koaio4oBi ciioBa: cucreMHMi YepBOHHI BOBYAK, MapKepU PEMOJICIIOBAHHS KiCTKOBOI TKaHMHHU, MiHEpalIbHa
LIJIBHICTh KICTKOBOI TKAHWHU.

Characteristics of Bone Tissue in Postmenopausal Women with Systemic
Lupus Erythematosus

O. Abrahamovych, U. Abrahamovych, L. Tsyhanyk, O. Synenkyi, O. Romanyuk

Introduction. Osteoporosis is one of the most common systemic diseases of the skeletal system that is characterized
by decreased bone mass per unit volume, increased bone fragility and risk of fractures. The prevalence of low bone
mineral density in patients with systemic lupus erythematosus (SLE) is high, compared to the general population:
osteopenia is diagnosed in 25.0-75.0 % of patients with SLE and osteoporosis — in 1.4-68.0 % of patients with
SLE. According to the results of prospective studies, it was found that the combination of increases in bone resorption
markers or bone formation markers in postmenopausal women with low bone mineral density (BMD) is associated
with the increased risk of fractures — by a factor of 2.0-2.5.

Purpose of the study. To characterize bone tissue in postmenopausal women with systemic lupus erythematosus.

Materials and methods of the study. SLE patients were randomized in the study, stratified by sex and postmenopausal
status. 71 women (experimental group) aged 47 to 68 years (mean age at the time of the study — 54.08 + 0.72 years)
with SLE diagnosed according to the criteria set by the American College of Rheumatology (1982, 1997) were
included in the study. The mean disease (SLE) duration was 13.83 + 0.97 years; all the women at the time of the
study were in postmenopausal status. 100.0 % of the patients received methylprednisolone at a dose of 8.0 to
24.0 mg/day (mean dose — 11.94 £ 0.55 mg/day) and calcium supplements at a daily dose of 1000.0 mg in conjunction
with vitamin D supplement at a daily dose of 400.0 IU. The mean duration of glucocorticoid treatment in conjunction
with calcium and vitamin D supplements corresponded to the mean duration of disease.

The control group comprised 30 almost healthy women aged 49 to 62 years (mean age at the time of the
study — 54.67 £ 0.79 years) in postmenopausal status.

Two bone formation markers (osteocalcin and P NP) and one bone resorption biochemical marker (B-crossLaps)
were used to assess the rate of bone remodeling.

The ultrasound bone densitometry of the calcaneus was conducted in order to evaluate the structural and functional
state of bone tissue. The densitometry was performed using the ultrasound bone densitometer SONOST-2000
(OsteoSys Co., Ltd, Seoul, Korea).
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The statistical analysis was performed using Statistica 6.0 package (Stat Soft Inc, USA).

Results of the study and their discussion. In all patients with SLE (100.0 %), changes in bone tissue were found:
the first stage of osteopenia — in 16 patients (22.5 %), the second stage of osteopenia — in 19 patients (26.8 %), the
third stage of osteopenia — in 24 patients (33.8 %), osteoporosis — in 12 patients (16.9 %).

Osteocalcin levels were significantly elevated (by 19.76 + 1.11; p < 0.001) in SLE patients, compared to the
control group, and P NP levels were higher, but not statistically significantly. -crossLaps marker was significantly
higher in patients with SLE, compared to the control group (by 0.15 + 0.03, p < 0.001). According to the results of
ultrasound densitometry, all patients with SLE were divided into four groups depending on the degree of BMD loss:
the first group included patients with the first stage of osteopenia; the second group included patients with the second
stage of osteopenia; the third group included patients with the third stage of osteopenia; and the fourth group —
patients with osteoporosis.

Patients of the 1st group had statistically significantly higher levels of bone formation marker — osteocalcin (by
18.94 £ 2.15; p < 0.001) — and bone resorption marker — B-crossLaps (by 0.06 ng/ml = 0.04, p < 0.05), compared
to the control group.

Patients of the 2nd group had significantly higher levels of two bone remodeling markers — osteocalcin (by
17.96 ng/ml + 1.87; p <0.001) and B-crossLaps (by 0.08 ng/ml = 0.03, p < 0.01); a lower level of bone formation
marker — P NP (by 3.93 mcg/L + 1.98; p < 0.05), compared to the control group.

Patients of the 3rd group had significantly increased levels of osteocalcin, P NP and B-crossLaps (by
21.04 ng/ml +4.04, p <0.001; 0.69 ng/ml £ 6.49, p <0.05 ; and 0.25 ng/ml £ 0.04, p < 0.001, respectively), compared
to the group of almost healthy women.

Patients of the 4th group had significantly higher levels of two bone remodeling markers: osteocalcin (by
20.83 ng/ml £+ 1.8; p <0.001) and B-crossLaps (by 0.16 ng/ml £ 0.05, p < 0.001), compared to the control group.

Conclusions. The results of bone densitometry and the obtained levels of bone remodeling biochemical markers
associated with the defects in both osteoblast and osteoclast functions show that all patients with SLE in postmenopausal
status who comprised experimental group had indeed changes in bone tissue.

Keywords: systemic lupus erythematosus, markers of bone remodeling, bone mineral density.



