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Pegepar

MeTta npaui - Has6Hicmb Y nayieHmie 0cmeonopo3y NOEOHA-
HO20 i3 amepoCcKIepo30M y X60pux Ha YUpo3 NevinKu npu-
360051Mb 00 3HUNICEHHSL AKOCMI JHCUMMsL NAYIEHMIE, NO2ip-
WYMo KIIHIYHUL nepebie, YCKIaOHI0I0Mb JIKYS8AHHSL MA 3HU-
AHCYIOMB 1020 ehpeKmusHicmvb. Y yitl npayi po3eisitymo cniib-
HI MeXanizmu namorenesy 0Cmeonopo3y no€OHAH020 i3 ame-
POCKIEPO30M Y X60PUX HA YUPO3 NEYIHKU Md HABEOEHO Me-
MOOU paHHbOI OIAIHOCMUKU YUX 3AX60PIOBAHD.

Marepian i meTonn. ¥V npayi npoananizosano odicepena Ji-
mepamypu, aKi mopKaromvcs npobiem namorenesy, KiiHiu-
HO20 nepebicy i Memooig JIKYy8aHHs 0CMeonopo3y ma ame-
POCKIEpo3y Y X60pux Ha yupo3 nedinku. Taxooic pos2nanymo
KAHIYHUU 6UNAOOK, AKULL LIIOCMPYE CUHMPONIYHE 30V YEeHHsL
0Cmeonoposy ma amepockieposy y namonorivHuil npoyec.
Pe3yabTarT it 00roBopeHHsl. 3nauna nowupeHicms XpoHiuHux
3aXBOPIOBAHb NEUIHKU, YUCTCHHI YCKIAOHEHHSL M BUCOKA CMEPI-
HICMb NIOMBEPONCYIOMb AKMYAIbHICMb MA 8AANCTUBICIL 00-
cnidvicents npoodem yupo3y neuwinku. Benuxa kintvkicmo xpo-
HIYHUX 3AXBOPI0BAHL NEHIHKU CYNPOBOONCYEMbCS 3HAUHUMU O~
PVULEHHAMU MIHEPATIbHO20 OOMIHY, CUCIEMU KATbYill-pe2yio-
I0UUX 20PMOHIB, WO CMEOPIOE YMOBU 0151 hOPMYBAHHSL OCHED-
NeHIYH020 CUHOPOMY ma ocmeonoposy. [lamorenes 6uHUKHeNHs.
0CMeonoposy y X60pux HA YUpo3 NEYIHKU 00 KiHYsl He BUBHEHO.
Benuxe 3nauenns mae emionoriunuil YUHHUK, U0 BUKTUKAE XPO-
HiuHe 3ax80p1o6anis neyinku. Tax, y 6unaokxy 310624CUanHHs -
KO2oleM 3pOCmae KOHYEHmMpayis napamupeoionozo 20pmoHy,
cnocmepieaemvca 2INOKATLYIEMIA MA 3HUIICEHHS PIGHS OCMeo-
Kanbyury. Bipycui cenamumu sukiukaoms Oucoananc npoyecis
KICmMK0B020 pemodentosantsi. Bascnueum uunnuxom eusngy oc-
Meonopo3sy € BMOPUHHULL 2INepNnapamupo3 y Xe0pux Ha yupos
neuinku. Buknuxae 3ayikasnenHs eusyents 63aEM036'53Ky oc-
meonoposy ma amepocKieposy y X6opux Ha yupos nedinku. Ha
Cb020OHI 0080CHO 83AEMO38 SI30K MIJIC KAbYUDIKAYIENO CYOUH
A 3HUICEHHAM WITbHOCMI KICMKOBOT MKAHUHU MA 008E0EHO
POJIb MOHOYUMIG MA YUMOKIHIG Y PO3GUMK)Y OCIMEOnopo3y ma
amepockneposy. Haeimo na renemuynomy pieHi yi 3ax60pio-
BAHHSA MAIOMb CRIIbHI MEXAHI3MU GUHUKHEHHS: anelb e4 anoi-
nonpomein E, sixui € pakxmopom pusuxy eunuxrents IXC ma
3HUdICeHHA Kicmkogoi macu. Taxodc dosedero, ujo pieeHs xone-
cmepuny ma JIIIBLL] kopentoe i3 nokaznukamu MiHepaibHOi Miy-
HOCMI KICIMKO80i MKAHUHU.

BucHoOBOK. Bpaxoeyouu cninbri emionoriuni ma namorene-
MUYHI MEXAHIZMU 6UHUKHEHHS OCINEe0nopo3y ma amepockie-
PO3Y Y X60PUX HA YUPO3 NEUIHKU JIKYBAHHA YUX 3AXBOPIOGAHD
8UMA2AE KOMNIEKCHO20 nioxody. L{s npobnema nompedye
NOOANbLULO20 GUGHEHHSI MA 8ENUKOT KLTbKOCMI 00CHIONCEND,
MOMY WO HA CbO2OOHI He OY10 00CASHYMO OANCAHUX Pe3Yilb-
mamie AiKy8aHHs Yux namooriu.

KurouoBi cnoBa: yupos neuinku, ocmeonopos, amepockie-
PO3, MIHEPANbHA WIILHICMb KICIOK, PEMOOENI0BAHHSL KICIOK

Abstract

OSTEOPOROSIS COMBINED WITH
ATHEROSCLEROSIS IN PATIENTS WITH
CIRRHOSIS: CLINICAL AND PATHOGENETIC
FEATURES, PRINCIPLES OF DIAGNOSIS
ANDTREATMENT (REVIEW OF THE
LITERATUREAND DESCRIPTION OF A
CLINICAL CASE)
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R.O. YAKOVLEVA, V.V. CHEMES, L.V. TSIHANYK
The Danylo Halytsky National Medical University in Lviv

Aim. Osteoporosis combined with atherosclerosis in patients
with liver cirrhosis reduces patients' quality of life, worsens
their clinical course, complicates treatment, and reduces its
effectiveness. This paper examines common pathogenetic
mechanisms of osteoporosis combined with atherosclerosis in
patients with liver cirrhosis and points to methods of early
diagnosis of these diseases.

Methods. The literature related to the pathogenesis, clinical
course, and treatment of osteoporosis and atherosclerosis in
patients with cirrhosis was reviewed. In addition, a clinical
case is presented.

Results. Chronic liver disease has a high prevalence, many
complications, and a high mortality, which underline the
importance of research into liver cirrhosis. A large number of
chronic liver diseases is accompanied by significant
disturbances of mineral metabolism and calcium-regulating
hormones, which in turn create the conditions for the
development of osteopenic syndrome and osteoporosis.
Although the pathogenesis of osteoporosis in patients with
liver cirrhosis has not been studied, the etiologic factor causing
the chronic liver disease is very important. Thus, in the case of
alcohol abuse, the concentration of parathyroid hormone
increases, and there is hypocalcemia, as well as a reduction in
osteocalcin. Viral hepatitis causes an imbalance of bone tissue
remodeling. An important factor in the emergence of
osteoporosis is secondary hyperparathyroidism in patients with
liver cirrhosis. There is great interest in the relationship
between osteoporosis and atherosclerosis in patients with liver
cirrhosis. Today, the relationship between vascular calcification
and reduced bone density has been proven, as has the role of
monocytes and cytokines in the development of osteoporosis
and atherosclerosis. These diseases even share common genetic
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mechanisms of occurrence: e4 allele of apolipoprotein E, which
is a risk factor for coronary heart disease and a decrease in
bone tissue mass. It has also been proven that cholesterol and
HDL are correlated with indicators of bone tissue mineral
strength.

Conclusions. Considering the common etiologic and
pathogenetic mechanisms of osteoporosis and atherosclerosis
in patients with liver cirrhosis, the treatment of these diseases
requires an integrated approach. Unfortunately, the desired
treatment results of these diseases have not yet been achieved,
and this issue requires further study.

Keywords: cirrhosis, osteoporosis, atherosclerosis, bone
mineral density, bone remodeling

Bripo1oBk OcTaHHIX POKiB 3pOCTa€ aKTyab-
HIiCTB Ipob6sIeMu octeonioposy (OIN), sik ckiagHoTO
MEIMYHO-COIIaTLHOTO SIBUIIIA, TKOMY B)KE HAaJal0Th
crarycy "MoBuYa3HOi emiiemii" Harmoro cTomTrs. Emi-
JIeMI0JIOT19H1 TOCTIKEHHS i ITBEPHKYIOTh, 110 Y
CBITI HEMae >KO/THOT Harlii a00 KpaiHwu, sika Oy1a O BUIb-
HOIO BiJl OCTEOIopo3y [6].

OcTteonopos - 11e CUCTEMHE 3aXBOPIOBAHHS
CKeJIeTa, 1110 XapaKTePU3y€eThCs MOPYIICHHIM MiK-
POAPXITEKTOHIKH KiCTKOBOI TKAaHWHH, 3HUKCHHSIM
MIITHOCTI KICTOK Ta 3pOCTaHHSM PH3HKY MEPETOMIB
[6,42]. OcTeonopo3 BXOAUTH /10 TPyNH "HEMUHYUHX
cymnpoBigHUKIB cTapinHs". Lleit Tepmin OyB 3ampo-
noHoBanwuii HartionansHo0 akageMiero Hayk CIITA
y 1997 p. Jlo BKa3aHOI rpyIv 3aXBOPIOBaHb, okpim OI 1,
HaJIeXKaTh: IyKPOBUI Aialer, imeMiuHa XBopoba cep-
1151, CTapeya JIEMEHITisl, PaK Ta JesKi iHIIT XBopoou [49].

BHaci10K IIBUIKOTO 3pOCTaHHS YaCTKH I'e-
piaTpudHUX XBOPOO Y 3araibHill CTPYKTYypi 3aXBO-
PIOBAHOCTI, SIKE€ BiIOYJIOCS BIPOIOBXK OCTAHHIX
JIBOX-TPHOX JIECSITUPIY, IEPEI CyCITLITBCTBOM Ta, 30-
Kpema, MEIMYHOIO CITUTBHOTOIO MTOCTAIOTh CKIIaIH1
3aBJaHHS 10JI0 MEJIUYHOTO 320€3MeYeHHS Ta COIli-
aJBHOI MITPUMKH I1i€1 KOTOPTH MaItieHTiB [32].

Menuuno-comianbtue 3HadeHHs OII, sxwuit
CTIPaBe/TMBO HA3UBAIOTH "TUXUM 3J10]1i€M" 32 IOTO
BJIACTHBICTH HETIOMITHO "00KpagaTi" KiCTKOBY TKa-
HUHY [29], acoriifoBaHe i3 yCKJIaTHSHHSM I[LOTO 3a-
XBOPIOBAHHS - HETPAaBMAaTUYHUMH TEPEIOMaMH,
1110 3HAYHO 3HMKYIOTh SKICTb )KUTTS XBOPHX, CTAIOTh
NPUYMHOIO BUXOAY Ha IHBAIIJHICTh Ta MEpeT4acHOl
cMepTi nanieHTiB [34]. Y CBITI OPOKY TPAILIAETHCS
6113bKO 1,6 MiNTbHIOHA TTIEPETIOMIB CTETHOBOI KICTKH,
cnpuanHeHnx OI1, To0TO Takuii mepenoM CTaeThes
koxxHi 20 cexyH [6, 43]. IIpubnuzHo y KoXHOT Tpe-
THOT 0COOM JKIHOUOT CTaTi BIKOM TMOHAJ 65 pOKiB
TPAIUISIETHCS IIOHAWMEHIIIE OJIMH TIEPEJIOM KiCTOK

[43]. CmepTHICTB cepet xKIHOK BikoM roHa 1 S0 pokiB
13 0CTEONIOPO3HUM NIEPETTOMOM IINHKH CTETHA CATAE
2,8% [43, 48] 1 BiAMOBIga€ MOKa3HUKAM JICTAIBHOCTI
Y XBOPHX 31 37I0KICHUMU HOBOYTBOPEHHSMH I'PYAHOI
3ano3u [43]. Excriepru BOO3 BBaXkatoTh, 1110 cepe
TOJIOBHUX METMYHO-COLIIATEHUX MPOOJIEM ChOTO/ICH-
us1 Ol nociziae Tpere Micrie, miciist 3aXBOPIOBAHb Cep-
[ICBO-CY/TMHHOI CHCTEMH Ta I[yKpOBOTo J1iabdety [48].

Jlo unHHUKIB pu3uKy BusiBiB OIl Hayexats:
BiK, 1e(piUT KaITbIIit0 Ta BiTaMiny D3, BIIHB Jlikap-
CBKMX 3aCc00iB (TOPMOHIB IIUTOMOIIOHOT 3aJ03H,
IJTFOKOKOPTUKOI1iB, METOTPEKCaTy, penapartis Ji-
Tif0), TCHETHYHI YNHHUKH (TI0JIIMOP(i3M peLenTopiB
1o Bitaminy D, reHiB iHTepIelikiHy Ta OCTEOIpOTe-
TepHHY, MyTallisi TeHiB Konareny | Tuity, ckiepocTH-
HY), HaJIMipHE BXKMBaHH:I aJIKOTOJIIO Ta iHIIi [6, 28].

OcHoBurM MexaHi3MoM BuHUKHEHHs Ol €
HOpYIIEHHS POIIECY PEMOJICITIOBAHHS KiCTKU. Pemo-
JICTIFOBAHHS KiCTKH - CKJIQJIHUIA MeTaOOoIIuyHHN TTPO-
11eC, OCHOBHOIO (DYHKIII€IO SIKOTO € TIOCTIHE OHOB-
JIEHHS KICTKOBUX CTPYKTYP, 1X aJantariis 10 BILUTHBY
MEXaHIYHUX HABAHTAXKEHb, a TAKOXK 3a0€3ICUCHHS
ONITHMAITLHOTO OaJTaHCY KaJbIIito Ta hocdopy [S].

HaifyacTimmm BUSBOM MOPYIIEHHS PEMO/Ie-
JFOBaHHS KicTKU y XxBopHX i3 Ol € 3HmKeHHs MiHe-
pabHOI MIITFHOCTI KICTKOBOT TKAHWHHU, IO 3yMOB-
JIFO€ BUCOKHI pU3UK BUHUKHEHHS TIepesiomiB [28].

OIl moxe mMatu Oe3CUMNITOMHHIA mepedir
QX J10 MOMEHTY TIEpeJIoMY, X04a 3MiHHU y KiCTKOBIH
TKaHWHI BUHUKAIOTH 32 JIEKUTbKA JIeCATUPIY 10 65-
piunoro Biky [20]. [TamieHTH 3BepTarOThCs 10 JIIKAPST
Ha Mi3HIX CTaisgX XBOPOOH, MEPEBaKHO ITICTIS TIe-
PENIOMIB KiCTOK (IITMIKH CTETHOBOT KICTKH, JIUCTAITh-
HOTO eniMeTadizy MpOMEHEBOi KiCTKHU, TPOKCUMAITh-
HOTO erimMeTadi3y IIeY0BO1 KiCTKH, XpeOIIiB, pedep).
YacTo XBOp1 HE HAJTAIOTH HAJISKHOTO 3HAUYEHHS 00-
JHOBUM BIIUYTTAM Y Pi3HUX YaCTHHAX CKEJeTa, sKi
94acTO HaWOUIBII BUPAXKEH] y TPYTHOMY Ta IoTepe-
KOBOMY Biaminax xpeOta. [HKomM mamieHTH ckap-
KaTbCsl HAa 3HIKEHHS TpaIe3/1aTHOCTI BHACIIIOK
IIBUKOT BTOMJTFOBAHOCTI [ 14].

KniniuHuM 00CTEKEHHSIM y TAIi€EHTIB BH-
SBIISTIOTH TPYIHUH Ki)03, BKOPOUCHHS 1 CTUCHEHHS
Tyimy0a, po3MitieHHs pedep Ha rpeOeHsIX KITyOOBUX
KiCTOK, HU3bKHIA TOHYC M'si3iB. PeHTIeHOI0T19HII
MeTO]] 00CTEKEHHS 3aTTUIIAETHCS HAHOUTBII T0CTYTI-
HHM 1 IIMPOKO BUKOPHCTOBYETHCS Y KITIHIUHIH Mpak-
THIIi, OJIHAK Yy TJIUBICTb ITHOTO METO/TY HEJIOCTATHBO
BHCOKa: PEHTICHOJIOT1YHI O3HAKU ypasKeHHSI KICTOK
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BU3HAYAIOTHCS y BUMAAKY BTpatH 25,0-30,0% Kict-
KOBOI MacH, TOOTO Ha mi3HiX cTafisax OIl, koiu Bxe
MOXYThb Tpamatucsa nepenomu [13, 14]. IIpore,
PEHTICHOJIOT1YHE TOCTIHKEHHS I03BOJISIE IPOBECTH
mudepentiiny aiarnoctuky OII i3 iHmmMEu naro-
JIOTIYHUMH CTaHAMH, STK1 IPU3BOJISITH /IO SMEHIIICHHS
BMICTy MiHEpAJIbHUX PEYOBHUH Y KiCTKOBIH TKaHHHI,
a TakoX BUABIATH yckinaaneHHs OI1, 3okpema me-
peniomu [13]. Y cydacHii KIIiHIYHIN PAKTHIT 3aCTO-
COBYIOTh METOJIM KICTKOBOI JIGHCUTOMETDIi, SIKi y 10-
€THaHHI 13 KIIIHIYHO-aHAMHECTUYHUM OOCTEKEHHIM
BBaXKaIOThCs cTaHnapToM aiarnoctuku OI1 Ta orri-
HIOBaHHS pu3HKy nepenomis [14]. OgHak, octeo-
JCHCUTOMETPIs HE 3aMiHIOE KIIACHYHOTO PEHTICHO-
JIOTTYHOTO JOCTI/KEHHS: Y TIPOIIeCl KOMITIEKCHOTO
obcrexenns narienTa i3 OIl BkazaHi metoan yc-
MIITHO JTOTOBHIOKOTH OJUH o1HOTO [13].

OdeBHIHO, IIIO HE BCI MEPEIIOMH KICTOK €
naciiakom OIT. YV nporieci audepeHIiitHoi aiarnoc-
TUKHY TOTPIOHO MaTH HA yBa3i MaTOJIOT14Hi IIepesto-
MH, III0 CYTIPOBOJDKYIOTB 3JI0SIKICHI ITyXJIMHU KICTOK
Ta METacTa3yBaHH! Yy KiCTKOBY TKaHHHY, XBopoOy Ile-
JokeTa, Gi0po3Hi MUCIUTa3il, MHOKUHHI MIEJIOMH Ta
1. Jlepopmarrii xpeodra, cipurunaeni OI, cmin Bix-
PI3HATH BiJ neopMariiid, CIpUINHEHUX 1HIITMMU 3a-
XBOPIOBAHHSIMH - 0CTE0APTPO30M, CKOTI030M, XBO-
poboro Illeliepmana-May Ta iH. [37].

3rizHo cydacHoi Kiacudikarlii, po3pi3HsIOTh
nepsuHHUH 1 BropuHHuil OIl. IlepBunHMiA, abo
cuctemunii, OIl BUHHKAE SIK CaMOCTIMHHN IaTO-
JIOTTYHUHN TIPOIIEC Y KICTKOBIM TKaHWHI, HE CIIPHYH-
HEHHI XBOpOOaMU IHIIIMX OPTaHiB Ta CUCTEM; CHC-
temuuii OI1 giarnoctyetses y 85,0-90,0% ycix Bu-
najakis [9, 42].

OCHOBHMMHM NPUYNHAMH BUHUKHEHHSI TIep-
BuHHOro OII € aucOanaHc cTareBUX TOPMOHIB Y
MOXUJIOMY Billi, 3HIKESHHS (ePMEHTHOI aKTHBHOCTI,
HEJIOCTATHE HA/IXO/HKEHHS KaJbIIIO Ta IHIINX MiK-
poenemeHTiB i3 Dxkero [40, 42].

Bropunnuii OIl, abo BTOpHHHI OCTEOHC-
Tpodii, pO3MIATAIOTE K MYIBTUIUCIHUILTIHAPHY
npoosemMy, ockibku 11ev By Ol acorifioBanuii i3
XBOpPOOAaMH IHIIIMX OPTaHiB i cucTeM Ta/abo iX Tpu-
BayuM JTiKyBaHH:M [9, 40]. PO3pi3HSIOTH HACTYIIHI
BTOPHHHI OCTeOAUCTpOo(ii: eHIOKPUHHI, IIUTyHKOBO-
KHUIIIKOBI, TéMaTOJIOT 19Hi, aBTOIMyHHO-PEBMATOJIOT14-
Hi, peHaIbHI, MeTuKaMeHTHi [40].

EnnokpuHHi ocTeoaucTpodii BHHUKAIOTh y
XBOPHX 13 I[yKPOBUM J1ia0eTOM, THPOTOKCUKO30M, T'i-
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neprnaparupoinumom, cuaipomom Kymunra [40].
Y XBOpUX Ha MelTiaKiio, TAHKPEaTHT, 3aaJIbHi XBO-
pOOH KHIIOK, IMPO3 TIEYiHKU, XPOHIYHI TeNaTUTH
CIIOCTEPIraloThCs TACTPOIHTECTHHAIBHI OCTEOHC-
Tpodii [9, 38]. 1o reMaToNOTiYHIX OCTEOAUCTPOPiii
HaJIeKaTh MI€JIOMHI, TaJaceMIvHi, TICHKEeMIYH1 TOIIO
[27,40]. Bropunnwmii OI1, moeHanmii 13 CHCTEMHIM
YEepPBOHMM BOBYAKOM, PEBMATOITHUM apTPUTOM, aH-
KUTO31HHUM CITOHIAITITOM, HAJICKUTH JI0 TPYIIN aB-
TOIMYHHO-PEBMATOJIOT1YHUX KICTKOBHUX JTUCTPOPiid
[27]. Y BumaKy aminoizo3y HUpOK, CHHApoMy DaH-
KOHI, XpOHIYHOI HUPKOBO{ HEIOCTATHOCTI BUHUKA-
I0Th BTOPHHHI peHainbHI octeoauctpodii [40]. Ho
IpyIH METUKaMEHTHUX KiCTKOBUX AUCTpoiit Hase-
JKaTh [ITFOKOKOPTUKOII-IHAYKOBaHi, JIiTieBi, 6apOiTy-
patHi Tomo [38, 40].

Pesynbrary HaHOBINIUX CBITOBUX JIOCIi-
JOKEHB TMITBEP/DKYIOTh ICHYBaHHS B3a€EMO3B'A3KY
MK ITAaTOJIOT TYHUMH 3MiHAMH KiCTKOBOI TKAaHWHU Ta
XBOPOOAMH 1HIIIMX CUCTEM OPTaHi3MY, SIKU BaXKKO
MOSICHUTH JIUIIE HecTienn()iYHUMHU BIKOBUMH YHH-
HUKaMH: WMOBIpHO, IIi TATOJIOTI4HI CTaHU MalOTh
CHIJIbHY TIaTOTEHETUYHY OCHOBY [21, 28, 32].

[lle y 1939 p. dpaHiy3pKUMH BUCHUMU
Briepuie OyB OMUCaHUN KITHIYHUN BUTIAIOK Heall-
KorosbHOTO 1Mpo3y neuinku (L) y 69-piunoi ma-
IIEHTKH, SIKUH cynpoBopKyBaBcs Ol1, ycknagHeHnM
KoMIpeciiHuMH repenomamu xpeodra [30]. Brpo-
JOBXK HACTYIHUX AECATHPIY Oy/IM OmHMcaHi pi3HO-
MaHITHI TOPYIIEHHS CTPYKTYpPHO-(DyHKIIIOHAJIBHOTO
CTaHy KiCTKOBOi TKAaHWHH Y TIALIIEHTIB 13 XBOpOOaMu
MIEYiHKH, SIKi OTPUMAJIH Ha3BY ''TeMaToreHHOI 0CTE0-
muctpodii”. Bkazani 3minu niarnoctyrotecs y 40,0-
75,0% XBOpUX i3 XPOHITHUMH 3aXBOPIOBAHHSIMHU TIC-
ginku [ 19, 32].

HaiiGib111 iHTEeHCHBHI BTPaTH KiCTKOBOI MacH
CIIOCTEPIraroTh y BUIAIKy aBToiMyHHOro LI Ta nep-
BuHHOTO Oimiaproro LII1[16, 32]. 3HauHe 3HIKCHHS
MiHEPaTLHOI MIITPHOCTI KICTKOBOT TKAHWHU Y TIAIli-
€HTIB i3 nepBUHHUM Oimiapaum LI1 rpannserses y
4 pa3u yacTimie, H>XK Y XBOPHX KOHTPOJIBHOT Tpynn
[32]. Octeomnopo3 miarHocTyroTh y 53,0% XBOpHX i3
BipycHuM L{IT[17].V narienris i3 ankoromsauM L1
ocTeoreHito pizHoro crynento Ta Ol BUABISIOTH y
58,0% Bunankis [15].

[Tarorenes OI1, moeqHAaHOTO 13 XPOHIYHUMHU
3aXBOPIOBAHHSMHU IEYIHKH, OCTATOYHO HE 3'ICOBAHO
[19]. Biomo, 110 y TediHIli CHHTE3YIOThCS YUCIICHHI
(axropu pocTy, esiKi i3 HUX (1HCYJIHOMOMI0H!H (ak-
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TOp pocTy-1, TpanchopMmiBHUIL (hakTOp POCTY) IMO-
HIKOJKYIOTH ocTeobnactw [19]. ¥V mporneci mocmi-
JOKEHHS in Vitro OyIT0 BUSIBIICHO, 1110 OUTIpYOiH iHTIOy€e
npoutiepartiro octeodnactis [41].

[MaTonoriuni mexanizmu BuHUKHEHHS Ol y
xBopux Ha L{I] 3anexarb Takox Bij €TI0JIOTTHYHOTO
YHHHUKA, 110 CIIPUYMHUB TOSBY XPOHIYHOTO 3aXBO-
pIOBaHHS Te4iHKH [2, 38]. V BHMagKy XpOHIYHOTO
37TOBKMBAHHS AJIKOTOJIEM 3POCTa€ KOHIEHTpAIlis
napaTHPOiTHOTO TOPMOHY Y CHPOBATIIi KPOBI, CITO-
CTepIraeThCs MOCTIHA TMOKATBIIIEMISI Ta 3HIKSHHS
KOHIICHTpallii 0CTEOKaJIBINHY, PIBEHb SIKOTO XapaK-
Tepu3ye mnpoiecu GopMyBaHHS KiCTKOBOI TKAHHHU
[23]. Bipycu renaturiB B i C BukiukaroTh aucOa-
JIaHC TIPOIIECiB KICTKOBOTO PEMO/ICITIOBAHHS: Y BH-
aJIKy HU3bKO1 aKTUBHOCTI BIpYCHUX T€TIATUTIB 3HAY-
HO TT1JIBUIIYETHCS pe30pOIIist KICTKH, a Y XBOPHX 13
BHCOKOIO aKTHBHICTIO 3aMajbHOTO MPOIECY - MPH-
THIYYIOTBCS IIPOIIECH KiCTKOyTBOPEHHS; TO/II iIHTEH-
CHBHICTb BXK€ 3TaJlaHuX MPOLECIB MaiiKe He 3aje-
KHTD BiJl BUIY Bipycy [2, 38].

OnuuM 13 BaxIuBUX YMHHUKIB nosssu OI1
y MAaIi€HTIB 13 XPOHIYHUMH XBOPOOAMH MEUIHKH €
BUHHUKHEHHS BTOPUHHOTO TiIIEeprapaTupo3y: y XBO-
pux i3 LT cmoctepiratoTh BUCOKHIT piBEHb MapaTu-
POIZHOTO TOPMOHY, HaBITh KOJIM PiBEHB KaJIBIIiO CH-
POBATKH KPOBI1 y MeKaX HOPMH Ta MPOBOIUTHCS Bi-
tamin D3-3amicHe sikyBanHs [32].

BaromuMm ycmixoM y BHpilIeHH1 ipoOieMu
OIl € pe3ynpraTy HAWHOBIMIUX CBITOBUX JOCITi-
TDKEHB, SIK1 TTITBEPDKYIOTh ICHYBaHHS CIILTBHOI ITa-
ToreHeTHuHOi ocHOBHU Ol Ta 1eskux XBOpoO 1HIINX
cucteMm opranizmy [21, 28, 32], 1m0 BiIKpHUBa€ HOBI
MOYJIMBOCTI HOTO 1IarHOCTHKY Ta JIIKyBaHHS.

BripooBx ocTaHHIX IBOX JeCSITHPIY 0C00-
JMBOTO 3HAYCHHS HAJAETHCSI BUBUCHHIO B3a€MO-
3B's13Ky Mix OIl Ta ceprieBo-cyIMHHUME XBOpoOa-
MH, 30Kpema, atepockiiepo3oM (AC). [laTtorenerny-
Ha CIUTBHICTh MK KaJTbIIH(IKAIli€l0 CYANH Ta 3HH-
SKEHHSM IIIJILHOCTI KICTKOBOI TKAHWHU HE BUKJINKAEC
CyMHiBIB [26, 33]. 3rifHO CyYacHHX ysBIEHb PO
HOPYIIEHHS KaJIbI[IEBOTO TOMEOCTa3y, BXKE 3a3HaYeH1
MATOJIOTIYHI CTAaHU HAJIeXKATh J0 KabIliiiaedinuT-
HUX [12]. Y namieHTIB i3 KaabIiiae iU THIMH CTa-
HaMM BUHHKA€ MapaJoKcalbHa CUTYallisd: y 1o3a-
KJIITHHHOMY CEpEeJOBHUII OpraHi3My BMICT 10HIB
KaJIBIII0 3HIKYETRCS, & BCEPEIUHI KITITHH - 3POCTAE,
10 3YMOBJICHO MOPYIIEHHSM aKTUBHOCTI TpaHC-
MeMOpaHHUX KaJbIlieBuX KaHatiB [12, 18]. Bkaza-

HUH qucOanaHc MPU3BOANTH J0 KaIbIH(iKaIlii cy-
JIMH Ta KJIAMaHiB cepls, TOPYIICHHS KiCTKOBOTO Me-
TabOITI3MY Ta IHIIHX naTogizionoriynmx Hacmiakis [ 18].

Cropinuenicts natoreHesy OIl tra AC po3-
IJISIIAETHCS HE TUTBKU CTOCOBHO MPOIIECY KallbIU-
¢ikarii: ToBezeHe iCHyBaHHS OLIBII TICHOTO 610J10-
T1YHOTO 3B'S13KY MK I[IUMH JBOMA 3aXBOPIOBAHHIMU
[1, 33]. CyyacHa KOHIICTIIisI CITITLHOTO MEXaHI3My
BunukHeHHs OIl Ta AC nependauae naroreHeTHY-
HUH 3B's130K 13 MOHOIIUTaMU. Y BUNIaKy AC MOHO-
IIUTH y CYIUHHIN CTIHI AU (EpEeHIIIOI0THCS Y MaK-
podaroroiOHi KITITHHH, @ MOHOITUTH KiCTKOBOT TKa-
HUHM OepyTh y4yacTh y natoreresi Oll sk kiniTuHH-
MOTIEPETHUKHN OCTEOKIIACTIB, K1 3[IHCHIOIOTH pe-
30p0O1iro KicTku [28]. JloBeICHO pOJIb ITUTOKIHIB Y
BuHuKHEHHI OI1 Ta AC: TinepnpoayKItist mpo3anaib-
HuX 1UToKiHIB [JI-6 Ta TNF-0L ipoBOKYE pe3opOitito
KiCTKOBOT TKAaHMHU Ta aTePOCKJIEPO3HE YPaKECHHS
cymus [18, 28]. OIT Ta AC MaroTh crijibHI Oiome-
XaHI3MU BUHUKHEHHS 1 HA TCHETUYHOMY PiBHI: aJIe)Tb
e4 anosninonpoTeiny E HaneXuTh 10 YNHHUKIB PH-
3WKY IIEMIYHOT XBOPOOU CepIisi, CTEHO3Y a0pTH, aCO-
[I10BaHOTO 13 KabIH(iKaI[I€F0, Ta 3SHUKCHHS KICT-
KOBOI MacH i repesiomis crersa [21].

O06cTe)eHHs! BEMKOi KiTbKOCTI MAIIIEHTIB 13
OI1, moegnaruM i3 AC, J03BOJIMIIA BUSIBUTH TICBHY
KOHTPYEHTHICTh MiK ITOKA3HUKAMH JTITT1THOTO OOMiHY
Ta MiHEpaJIbHOI MITBHOCTI KiCTOK: piBEHb X0OJIECTe-
PHHY Ta JIIMOMPOTEI/1iB BUCOKOT IILTEHOCTI KOPEIIOE
13 MOKa3HUKaMH MiHEPaJIbHOI IIUIBHOCTI KiCTKOBOT
TKaHUHHU [6].

B 0ci0 13 HU3bKOI0 MiHEPATFHOKO MILTBHICTIO
KiCTOK YacTo crioctepiraerbes rinepaimnigemis, AC
KOPOHAPHUX CYJHMH y [UX IMAII€HTIB Ma€ BAKIUN
niepeOir, 3poCcTae YacToTa BAHUKHEHHS 1H(apKTy Mio-
KapJia, iHCYNIBTY Ta MiJABHILYETHCS PU3UK CMEPTI
BHACIIIZIOK CepleBO-CyauHHUX nofiit [18]. B ocid
XKIHOYOI cTaTi, 110 XBopitoTh Ha OIl, pu3uk nosiBu
CEpLEBO-CYIMHHHUX 3aXBOPIOBaHb JOCTOBIPHO BH-
M y TOPIBHSHHI 3 )KIHKaMH, 1110 MAIOTh HOPMaJIbH1
MIOKa3HUKH MiHEpaJTbHOT MILTEHOCTI KICTKOBOT TKAaHH-
HU [6, 18]. TpuBase miABUIICHHS BMICTY JIMiIIB Y
uia3Mi KpoBi Moke cripusiti OI1 BHACIHiOK 3poc-
TaHHsI KICTKOBOT pe30pO11ii yepe3 301TbIIeHHS KUT-
TE€3AATHOCTI OCTEOKIACTIB, MPUYMHOIO SKOTO € Ti-
nepimigaemis [31].

Onuc Kniniuno20 eunaoKy
Xsopa [I.K.I"., 1942 p.H., neHcioHepKa, 3BepHYIIACs
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Y TaCTPOCHTEPOJIOTIYHE BIJJIUICHHS 31 CKapramMu Ha
CYXICTb I'y0 Ta CyXiCTbh y POTi, 30UTBIIICHHS )KHBOTA Y
po3mipax, 601 y mpaBomy mifgpedep'i, emiractpii,
OXPHUILTICTB TOJIOCY BpaHIli Ta BBeUYepi, HAOPSKH Ha
HOTaXx, 5IKi 30TBLITYIOTECS BBEUEPI, 001 y KICTKaX, sIKi
MITPYIOTh, IIBU/IKY BTOMJIFOBAHICTb.

BBaxae cede xBoporo Bizt 2006 p., koiu Oyiio
niarnoctoBaHo "C" BipyCHUIA renaTuT, BAHUKHEHHS
SIKOTO XBOpA TMOSICHIOE IEPEHECEHUMHU OTIePaIisIMHU:
y 1974 p. - XonenucTeKToMist i3 IPUBOIY KaJIbKYy-
JIBO3HOTO XONeUCTUTY, y 1986 p. - onepattiiine Brpy-
YaHHs 13 mpuBoAy (pidpomiomu MaTku, y 1996 p. - Be-
Hek3epes. [licns Bepuikarii niarHosy xBopa moc-
Til{HO nIepeOyBae IiJ] HarvIsI0M TacTPOSHTEPOIIOTA.
V2011 p. 3'ssBUIHCS O3HAKH TOPTATBHOI TIIepTeH3ii
Ta OyJ10 A1arHOCTOBAHO IIUPO3 MEUiHKH. [3 aHaMHe3y
KUTTS BijioMo, 1o 'y 2000 p. xBopa nepenecna -
(bapkT MioKap/a.

00-HO: 3araJpHMI CTaH 3a10BUILHMI, Maca
Tina - 87 kr, pict 165 cMm. IMT 3a A.Ketenem 31,96.
AT - 140/90 mm.pt.ct. ITymec - 76 yu/xB. CeprieBi
TOHH PUTMI4Hi, 0cabIeHi, IITyMH HE BUCITYXOBYIOTh-
cs. YJI 18/xB. [luxanpHa cucrteMa 6€3 0coOIUBOC-
Teil. SI3MK MaTMHOBOTO KOJBOPY, BOJOTHMA. JKUBIT
301IBIIEHUH Y po3Mipax BHACIIIOK aclUTy, Aedop-
MOBaHUH Ticisgonepamifaumu pyousmu. [ledinka
BUCTYyTAE 3 i1 Kpato pedeproi gyru Ha 1,0 cm. Ce-
ne3inka He nanenyerhes. Cumnrom [lacTepHarib-
Koro (-) 3 000X OOKIB.

Xopiii Oyno nposeneHo: 3AK: epurpormTy -
3,7x10"%/n, Hb - 113 1/n , KIT - 0,9, TpomOoIIMTH -
296x10°/n, nevikoruty - 2,0x10°/1, peTuKyaouuTH -
4,0%, /51 - 5,0% , c/s1 - 67,0%, nimd. - 23,0%, mo-
HormtH - 5,0% , IOE - 12 mm/ron. 3AC - HOpMA.
Komporpama - 6e3 ocoonuBocreii. BAK: 6inipy0in
3arainpHUH - 24,6 MKMOJIB/I , OLTipyOiH MpsIMUI -
15,6 MkMOB/11, TUMOIIOBA TIpo0a - 9,0, 3aranbHui
o110k - 68,7 1/71, TIrOKO03a - 6,8 MMOITB/JI, -Timo-
npoTeinu - 46, KpeaTuHiH - 83 MKMOJIB/JI, aminasa -
32 on/m, ACT - 118 on/n, AJIT - 164 on/n, myxHa
docdaraza - 230 on/n, y-mryraminTparcdepasa - 53
om/71. Koarymorpama: mporpom0OiHoBwHiA gac - 18", mpo-
TpoMOiHOBHI 1HIIEKC - 72,0%, 3ar. (hibprHOTeH - 3,3 /11,
¢i6punoren "B" BiNCYTHIN, €TAHOIIOBUH TECT - HE-
raruBamiA, INR - 1,5. Jlimigorpama: 3araibHUN X0-
JecTepuH - 3,4 MMOITB/I1, B-mimonpoTeiny - 46, Tpu-
rmnepuan - 1,0 mmons/i, HDL (minonporeinu Bu-
COKOI iTbHOCTI) - 0,7 Mmoo/, LDL (srinonporeinu
HU3BKOI IUTBHOCTI) - 2,3 MMOJIB/JT, KOS(IITIEHT are-
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poreHHocTi - 3,85.

EKI: BobTaX 3HWKEHWH, PUTM CHHYCO-
Buit, UCC 75 yn./xB., PQ - 0,16', P- 0,08', mepexinna
30Ha V,, QRS -0,12'; Q - 1 mm, 0,04"; ST na i3ominii,
0,2, TV, -V, 5mm, 0,16". 3akmouenns: J{ndysnnii
KapAi0CKIEepO3.

V3/1 - cepus Ta CyAMH: NPaBUN UTYHOYOK
2,7 cm (N 0,9-2,6 cM), MDKIIUTYHOYKOBA IIEPETOPO/I-
ka 6a3. 1,5 cm, cep. 1,2 cm (N 0,6-1,1 cwm), miBuit
IUTYHOYOK, aiactona 5,4 cm (N 3,5-5,7 cMm), cTiHKa
JII, miacroma 1,1 cm (N 0,6-1,1 cm), DB 63,0% (N
noHan 55,0%), miameTp BucxigHoi aoptu 4,0 cM (N
2,0-3,7cwm), mie epeacepasi 4,7 cm (N 1,9-4,0 cwm).
JlomaTkoBi MOKa3HUKH: aTEPOCKIIEPO3 A0PTH (BHUpa-
skeruii). BucHoBok: "IXC: nudy3Huii kapaiockie-
po3. Atepockiiepos aoptu. ['inmeproHiuna xBopooa:
I cranisa".

V3]1 BHyTpilIHIX OpraHiB - nedinka Ha 1,0 cm
BHUCTYTIAE 3 T1J1 Kpato peOepHOi AyTH, CTPYKTypa He-
OJTHODI/THA, EXOT€HHICTD MiJBUIIEHA, Kpall 3a0KpyT-
JICHWH, BOPITHS BeHa JiameTpoM 14,0 MM, XOJeIoX -
5,0-6,0 MM; )KOBYHUH MiXyp - BUJAJICHUH Xipyprid-
Ho. [TimmyHkoBa 3a103a He 301IbIIeHa, CTPYKTYpa
HEOJIHOPI1/IHA, EXOTEHHICTH ITiIBUIIIEHA; CeJIe31HKA -
135,0x63,0 MM, otHOpiTHA, CEeTIE31IHKOBA BEHA Jlia-
metpoMm 12,0 Mm; HUpKH 3BUUaiHuX po3mipiB, UMC
He po3mmpeHa , mapenxima 14,0 mm. Y uepeBHiit
MOPOXKHHHI - BiTbHA pinuHa 10 2,0 1.

EIJI®C: cnm3oBa cTpaBoxomy - 071i10-po-
»keBa. Po3erka kapii 3iMkHeHa, Z-JiHis - Ha 39,0 cm.
Y HWXKHIN TPETHHI CTPABOXOAY - MOKPYUYCHI BEHH
miamerpoM 0,3 cm. Criu30Ba ITYHKY POXKEBA, PUXJIA,
eNTaCTUYHA, CKJIAJIKH CePETHBOI TOBIMHH, TJIOPYC -
HOpMa, CJIM30Ba JIBAaHAALSATHUIIATIOI KAIIKH OJIiT0-
pokeBa, IUOynMHA He 1eopMoBaHa.

Y xBopoi Ha IIboMYy eTarti giaraocroBano L{I1
ta AC, CHHTPONIIIYHUM YCKJIQJIHEHHSIM SIKOTO € 1H-
(dapkT MioKap/a, aJie i3 OIS Ty Ha CIILTbHI MeXaHI3MU
narorenezy AC ta OIl, iMOBIpHICTh BUHUKHEHHS
BTOPUHHOI T'€MaTOTeHHOI 0CTeOAUCTPOdii, XBOpii
JOJIATKOBO TIPOBEICHO J1a00paTOPHO-1HCTPYMEH-
TajabHe 00CTeKEeHHS 13 MeTOorO BusiBiieHHs OI1:

1) Busnauenns kictkoBux MapkepiB: CrossLaps (Bu-
3Ha4YEHHs POYKTIB Aerifpararii konareny | Tuiy) -
0,72 ur/mu (kxiaku <0,57 Hr/mit, 4onoBiku: 10 50 po-
kiB: <0,580 ur/mur; Big 50 mo 70 poki: <0,700 Hr/mit;
crapmri 70 pokiB: <0,854 HI/MIT), OCTEOKAJIBIIUH -
22,56 ur/mi (N xinku: <50 pokiB - 11-43 ar/mi; 50
POKiB - 15-46 ur/mn ; yonosiku <30 pokis - 24-70
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ar/mi; 30-50 pokis: 14-42 ur/mi; 50 pokis - 14-46
ur/mi), PINP (mipo konaren 1 tumy) - 67,79 ur/mn
(N xinku >14 pokiB: 15-59 ur/mi, qonosiku 18-23
pokis: 40,5-107,4 ar/mi; yonoiku 24-30 pokis: 22,5-
120 ar/mur; gonoiku >30 pokiB : 10,2-95,0 ar/min).
2) BuzHaueHHs MOKa3HUKIB KaJbIiii-pochopHOro
obminy: Bitamin D total - 22,02 ar/min (N 30-150
HI/MIT), TapaTropMoH - 72,5 nr/mit (N 15-65 nir/mo).
3) BuznauenHs 0i0XiMiYHUX ITOKa3HHUKIB Y CHPOBATII
KpOBI Ta y ceui: KaJblii (cupoBarka) - 1,91 mmorns/n
(N 2,1-2,6 mmons/n), kanblii (1000Ba ceya) - 6,1
MMmodb/24 roa. ( N 2,5-6,2 mmons/24 rof.), Kpea-
TUHIH (cupoBaTka) - 93,6 MxkMomb/1 (N xiHKH: 53-
97 mxMoIb/1, gonoBiku: 62-115 MkMoIB/I1), Kpea-
THUHIH (To0oBa ceya) - 9,09 Mmoib/24 ro. (N *KiHKH:
5,3-15,9 mmomb/24 rox, wonosiku: 7,1-17,7 Mmois/
24 ron.); pochop (modosa ceua) - 30,4 MmoITB/24 TOSI.
(N 12,9-42,0 Mmmo:16/24 TO/1.); KaJIbIIil 10HI30BaHUN
(cuposartka) - 1,2 mmons/im (N 1,15-1,27 mmoins/m).
4) Y3-neHcuToMeTpisl, Ha SIKii BUSBICHO O3HAKU
MIOYaTKOBOTO OCTEOIOPO3Y, 1HJIEKC MiHEpaTbHOT
IIUTBHOCTI KICTKOBOT TKaHWHU cTaHOBUTH (BQI) -
56,7, T-Score - 2,6, Z-Score - 1,0, T-koedimieHT
54,0%, Z-xoedirtient 72,9%.

5) PeHTIreHOCTeOIeHCUTOMETpis: IHTEeTpaTbHUN
koptukanbauii inaekc - 0,27, T (%) 39,17, T (SD) -
4,3, 7 (%) 58,69, Z (SD) - 1,95. 3axitoueHHs: oc-
TEOIOPO3.

Ha ocHOBI KITiHIYHUX, IHCTPYMEHTAILHHX Ta
1a00pPaTOPHUX METOMIB JIOCIIIKSHHSI MOXKHA T10-
CTaBUTH KJTiHIUYHUH miarHo3: "Lupo3 neuinku: "C"-
BipycHoi etionorii (HCV RNA+, rerotumn 1b); mini-
MaJlbHa aKTHBHICTb IPOLIECY; CTa/Iisl AEKOMIIeHC aIlii
3 03HaKaMH MOPTAIBHOI rinmepTeHs3ii 3 cTymneHto (ac-
IIUT, BAPUKO3HE TIOMIMPEHHS BEH CTPAaBOXO.NY, T'e-
NaTOJIHEHATLHUH C-M 13 TIIIEPCIUICHI3MOM - TIAHITH-
toreHist ). [TopymeHHs imiTHOTO 0OMiHY: TUCTIMI-
JieMist; OKUPiHHA | CTyTeHto; 3arabHUN aTepOCKIIe-
PO3 13 IepEeBaAKHIM YPAXKESHHSM a0pTH Ta KOPOHAP-
Hux cyauH. [XC: crabinbHa crenokapis, 111 ©K;
noctingapkrauit (2000 p.) Ta qudy3HUNA Kapaio-
CKJIepO3; rinepToHiyHa xBopooa: Il cramis, 1 cTymiHb,
pusuk IV (myxe Bucoxwuii); CH IIB, 31 36epesxeHoro
CHCTOJIYHOIO (DYHKITI€FO JTiBOTO IUTyHOUKA, 11 hyHK-
rionansHM Kiac 3a NYHA. [TopytieHHs MiHepaib-
HOro 00MiHy (BTopuHHUI ocTeornopos). DKTX IIT".
B3siBim 10 yBaru HasiBHiCTB y xBopoi 3 L{IT 3arans-
HOTO aTepPOCKIIEPO3y i3 MEPEBAKHUM ypPAKECHHSIM
A0PTH Ta KOPOHAPHUX CYIHH, SIKMI MPU3BIB 0 BH-

HukHeHHs [XC, a Takox o3naku OIl, MoxkHa Tpak-
TYBAaTH 1[I0 CUTYAIIiO SIK CHHTPOIIIYHE BTTHEHHS Y
NaTOJIOTIYHUNA TPOIIEC OPTaHiB CepIEBO-CYIUHHOT
(AC, IXC) Ta kictkoBo-cyriio6oBoi (OIT) cucrem, siki
BUMAararTh KOMIUIEKCHOTO JTIKyBaHHS 13 ypaxXyBaH-
HSIM CITUTBHUX TIONOT1YHHX Ta MATOTCHETHYHIX Me-
XaHI3MIB.

JlixyBanns OIl € ckimagHUM, OCKIJIBKH JIJIS
IILOT'O 3aXBOPIOBAaHHS XapakTepHa OaratodaxkTop-
HICTb ITAaTOT€HE3Y, PUXOBAHUI ITOYATOK Ta IPOTpe-
Cytounii mepeOir, a SICKpaBi KIIiHIYHI TIPOSIBUA YaCTO
CTIOCTEpITalOThCs BXKE 32 TIOSBU YCKIJIATHEHB - JIe-
(hopmartiii kictsika, epeiomis [21, 24]. OcHoBHIMU
3apraHHsMHU y JikyBanHi OIl € MakcumanbHe 1o-
KpAIICHHS SKOCTI JKUTTS TAIIEHTIB, BiJIHOBICHHS
HOPMaJIbHOTO (DYHKI[IOHYBAaHHSI OpIaHi3My, 3MEH-
HICHHs JeopMariid KicTska, 301IbIIeHHS 91 cTa0i-
Ji3arist KICTKOBOI MacH, MpoQiJIaKTHKa HOBUX Tepe-
JIOMiB KicTOK [24]. Meroro mikyBanHs Ol1 € BiTHOB-
JeHHsT 0ajaHCy MiX MPOIleCaMH OCTEOTIeHEe3y Ta
KiCTKOBO1 pe3opOitii. PiBHOBaru MoxxHa TOCSITHYTH
IIISIXOM IPUTHIYeHHS KiICTKOBOI pe30pOiii abo muis-
XOM CTUMYIIAIIT KicTKoyTBOpeHH: [ 10].

[Ipenapatu mMaTOreHETUYHOTO JIIKyBaHHS
OI1 3a MexaHi3MOM JIii MOYKHA TIOUJTUTH HA TPH TPY-
IIM: aHTUPE30pOTUBHI (TIperaparty, o MPUTHIIYIOTh
pe30opOIIiro KiCTKOBOT TKaHUHHU ), "aHabomiyHi" (Tipe-
naparu, 10 CTUMYITIOIOTh YTBOPEHHS HOBOT KiCTKO-
BOI TKAHWHM ), KOMOIHOBaHi (110 TOEHYIOTH O0H 1B
MEeXaHi3MH Jii) Ta eKCIIepUMEHTaNIbHI (AHTarOHICTH
iHTerpHHY, amitiH Ta iHm) [ 10, 46]. o nepmioi rpymum
HaJIe)KaTh MPenapaTH KaJblliio Ta BitTaminy D3, Gic-
¢dochonaTu, KaTbIUTOHIH, TPEMapaTH FTOPMOHO3a-
MICHOTO JTIKyBaHHSI, IeHOCyMa0, 0CCeiH-T1APOKCH-
anmaTUTHUN KomIuieke. [[pyra rpymna mpemapatiB
npeJcTaBiIeHa pTopuaMu, COISIMU CTPOHIIITO, TIO-
X1THUMH MTAPaTHPOiHOTO TOPMOHY, aHA0OTIYHIMHU
CTepoinamu, COMaTOTPOITHUM ropMoHoM. J1o stikap-
CBHKHX 32C001B ITO/IBIHOT [TiT HAICKUTH CTPOHITIIO pa-
Henar [6, 46].

[oennannto OI1 3 AC y mamienris i3 LI, 3
OIS HA JIESIKY TIaTOTeHETUYHY CTIIOP1THEHICTh YCiX
TphOX HO30JOTiH [12, 32, 39], mpuramaHHi TIEBHI
OCOOJMBOCTI TIarHOCTHYHO-JIIKYyBaJILHOTO TPOIIECY.
Ha cyvacHomy eTarti BUBYEHHSI BKa3aHO1 MpoOIeMu
ICHY€ HEBEJIMKA KUTHKICTh 3aBEPIICHUX PAHIOMI30-
BaHMX KOHTPOJIBOBAHMX JIOCIIPKEHb CTOCOBHO JIi-
ArHOCTUKH Ta JIIKYBaHHS MAIII€HTIB 13 MMOETHAHHSAM
BUIIC3a3HAYCHUX HO30JIOTiH. Y )KOTHOMY 13 IIPOBE-
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JEHUX JOCII/HKEHB HE BIAOCS TOCATHYTH CTaTHUC-
THUYHO BaroMOT0 3HIKEHHS YaCTOTH TIEPEIIOMIB ITiC-
JIs1 TPOBEJICHOTO JIIKyBaHHs [9].

BcranoBieHo, 110 A€sKi TPYIN JTiKapChKUX
3aco0iB 13 ToBeIeHOr0 ehekTuBHICTIO JiKyBaHHs OI1
y MAI€HTIB 13 HOPMAIILHUMH MTOKa3HUKaMH (DyHKITIH
MIEUiHKH HE JAF0Th OYIKYBAHOTO PE3YJIBTaTy, SKIIIO
OIl moeaHy€eTHCS 13 3aXBOPIOBAHHSAMH MEYiHKH [9,
20]. Hebaxane 3acTocyBaHHS IIpenaparis, 10 BXO-
JISITh J10 "aHaboigHOI" TPy, OCKIIBKY BKa3aHi Ji-
KapchKi 3aCO0M HETATUBHO BIUTMBAIOTH HA O10XiIMIvHI
MPOLIECH B TIEHIHIIi Ta MOXKYTh ITOTIPIITyBaTH Nepedir
XPOHIYHUX 3aXBOPIOBaHb MeqiHku [9]. Takox cimif
YHUKaTH MPU3HAYECHHS 11i€1 KaTeropii TKapChKUX 3a-
co0iB y marieHTiB 13 AC, OCKUTbKHY JTIKYBaHHSI BHIIIE-
3raJJaHuMH MperapaTamu cripuse nuciimaemii [ 18].

BHac1i/10k IeBHOTO MAaTOT€HETHYHOT O 3B'53-
Ky Mk OIl Ta AC neski ikyBanbHi 3aco0u, sKi 3a-
cTocoBy0Thes Y XxBopux 3 OIl Ta AC, matoTs nepe-
xpecHi edexru [ 18]. [ariditopam AIID, ski mmpoko
3aCTOCOBYIOThCS y MAIlieHTiB i3 AC, mpuTaMaHHa aH-
TUPE30pOTHUBHA Misl: IPeTapaTy i€l rpynu NpHUrHi-
YyIOTh CHHTE3 MPO3anaibHUX [IUTOKIHIB, 30KpeMa
1JI-6 [18, 28]. BicpoconaTn 3HUKYIOTH PIBEHB Ji-
MOTIPOTEi/iB HU3BKO1 MIITPHOCTI Ta MiIBUIIYIOTH
BMICT JIIITOMIPOTEI/IiB BUCOKOI IILJTBHOCTI Y CHPOBATIII
KkpoBi [18].

Crarunu Ta 6icochoHaTH MAIOTH CIIUTHHUHN
MeXaHi3M JIii Ha MOJISKYJISIPHOMY piBHi: OOHIBI TpyTH
JKapChKUX 3aC001B CIIPUIMHIOIOTH AIlONTO3 OCTEO0-
KJIaCTiB, BHACIIIIOK BIUTUBY Ha CHHTE3 XOJIECTEPUHY
[6, 18]. Takox, CTaTHHN CTUMYITIOIOTH €KCIIPECit0
TeHa KICTKOBOTO MOP(OT€HETUYHOTO OiKa-2, SKU
MOCUJTIOE TIPOLIECH KiCTKOYTBOpPEHHS uepe3 aude-
peHtiroBanHs ocreoonactis [18, 21]. [Ipore y Bu-
naJIKy JIIKyBaHHS Malli€HTiB CTAHIAPTHUMH JI03aMHU
CTaTUHIB KUIBKICTh Mpemnapary, mo HaJIX0IuTh 10
KiCTKOBOI TKAaHWHH, € HEJIOCTATHHOIO JJIS1 OTPUMAaH-
HSI BXKE 3raJJaHUX MO3UTUBHUX e(ekTiB [21].

Y narui€enTiB i3 XpOHIYHIMHU 3aXBOPIOBAHHS-
MH MIEYiHKH CIIOCTEPIratoThCs TITOKATBIIEMIs Ta M-
BUIIIEH] BTPATH KaJbLIIO 13 Ce4el0, 3yMOBIICHI rema-
TOLICTIOISIPHOIO HEZIOCTATHICTIO, & TAKOXK BITHBOM
ropMoHiB Ha (hochopHO-KanbIieBrii 0oMiH [32, 38].
3acrocyBaHHS IpenapaTiB KaJbIlif0, 30KpeMa Kajlb-
1ii-kapOOHaTy Ta KaIbIIH-IUTpaTy, 301IbIIyE MiHe-
paTbHy NIUTBHICTB KICTKOBOI TKAHMHH Y MAIIEHTIB 13
I, monepeKy€e BAHUKHEHHS OCTEONIOPO3HUX I1€-
penomiB [8]. AkTuBHUM MeTabouitaM BiTaminy D
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NpUTaMaHHa He JIMIIE aHTUPE30pOTHUBHA [Iisl, SKa €
aktyanbHOto st JikyBanHa OIl. Ilo3utuBHUM
BIUTUB [IMX CIIONYK Ha KaJIbI[I€BUI OOMIH CTOCY€ThCS
PI3HUX THIIIB KIIITHH, 30KpEMa, KIIITUH CepIIEeBO-CY-
nuHHOI cuctemu [12, 18]. ¥V mamieHTiB 13 XpoHid-
HUMH ypasKeHHSIMH TIEYiHKH, 0COOIMBO Y BUITAIKaX
AJTKOTOJIBHOTO T€HE3y XBOPOOH, CTIOCTEPITAETHCS JIe-
GbimUT aKTUBHUX META0O0ITIB BiTaMiHy D BHaCIi 10K
MOPYIICHHS MEPIIOTO €TaIy T'IPOKCUITFOBAHHS Bi-
taminy D y neuinti [ 19]. OTxe, 3acTocyBaHHS Mpe-
napaTiB Kanblito Ta Bitaminy D3 y Bunaakax OII,
noearanoro i3 AC ta II1, € matoremeTnaHO 0OTpYH-
TOBAaHUM.

JoBenena epektrBHICTH OichocoHaTIB 1m10-
10 TPO(DITAKTHKN KOPTUKOCTEPOiA-iHYKOBAHOTO
OIl y mamienTiB i3 mepBuHHUM OimiapauM LT [50].
VY BKa3aHOi TPYIH MpenapariB He OyJI0 BHUIBICHO
HETaTHBHOTO BIUIMBY Ha (PYHKI[IOHYBaHHS NEYiHKU
[22]. EdextuBnicTs nikyBanHs OIl kanbIUTOHIHOM
Oyra HIk4Oor0 y marfienTiB i3 LI, mopiBHSHO 3 KOHT-
ponpHOO Tpynoro [9, 47]. KiiniuHi 10CTiHKeHHS
1110710 €PEeKTUBHOCTI Ta O€3MEYHOCTI 3aCTOCYBAHHS
IHIIMX TPy MpemnapartiB y xBopux i3 OI1, acomiiio-
BanuM i3 L[], He mpoBoamIUCH [9].

MenrkaMeHTHE JTIKyBaHHS MAIIEHTIB 13 TMO-
€THAHHSM TPHOX HO30JIOT1H Iepedayae 3HaYHI BUT-
paTtu Ha JIiKU, BUCOKUN PiBEHh BUHUKHEHHS 10014-
HUX SIBHILT , TPOOJIEMY HECYMiCHOCTI JTIKAPCHKUX 3a-
C001B, 1110, BIATIOBIAHO, HETATHBHO BILIMBAE HA IKICTh
JKUTTS TAIlieHTa B mporeci JikyBanHs [11]. Tomy
BIPOJIOBK OCTaHHIX POKIB 3pOCTAE 3allKaBJICHICTh
HEMeTMKaMEHTO3HIMH METOIaMU JIIKYBaHHSI.

Ba)xi11BO0 CKIIaI0BOIO YCIIIIIHOTO JIIKYBaH-
Hs nartieHTa i3 OIl, moexnanoro i3 AC ta L1, € pa-
[[iOHAJIbHE Xap4YyBaHHS, aJ[)KE BAXKKO IEPEOI[IHIUTH
MMO3UTUBHUI BIUIMB JI1€TH, 30aJ1aHCOBAHOT 3a MaK-
PO- Ta MIKPOHYTPi€EHTaMHU, Ha (PYHKIIIOHATBHUI CTaH
TPABHOTO KaHAITY, ITbHICTh KiICTOK, TIOKa3HUKHU KaJjl-
bIIiH-(ocopHOro 0OMiHY, JTimigorpamu oo [23].

Jlo apcenairy HeMeIMKaMEeHTO3HHX 3aC001B
JKyBaHHS HaJISKUTh JIKyBaJbHA TIMHACTHKA, KA
3MEHIITY€ BTPATH KICTKOBOI MacH, a y ISSIKUX BUIIA/I-
Kax CIPUYMHIOE ii HeBeNWKUH mpupicT. Takox 10
KOMILIEKCIB JIIKYBaJIbHOI (Di3KyBTYpPH BXO/STH BIIpa-
BU JIJIsl TPEHYBaHHS PIBHOBATH, SIKi 3HIKYIOTh PH-
3WK MMaJ(iHb, SK HACITIO0K, 9aCTOTY OCTEOTIOPO3HHIX
nepenomis [23, 35].

Bripo1oBk OcTaHHIX POKIB 3pociia 3aIlikaB-
JICHICTH (P I3MYHUMU YHNHHUKAMH BIUTHBY Ha OCTEO-
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TeHe3, JIiTHIH 00MiH, eHI0TeNIHY QYHKIIIO Cy-
JIUH, EH3UMHY aKTHBHICTH MMEUYIHKW; MEXaHi3M JIii
BKa3aHUX YNHHUKIB PO3TIIAIAETHCS HA MOJIEKYIISIP-
HOMY, 610XIMIYHOMY Ta TeHeTHIHOMY piBHIX [11, 34,
44]. [loeanane 3acTocyBaHHA (pi3i0TepaneBTUIHUX
TPOLIEYP Ta METUKAMEHTIB MiJIBUIILY€ €(DEeKTUBHICTh
JTIKYBaHHS Ta MOKPAIILY€ SKICTh KHUTTS MAI€HTIB [4,
11, 39].

Cepen metoiB (hizioTeparneBTUIHOTO JiKY-
BaHHs OIl HalfyacrTimie 3acTOCOBYIOTh YABTPa3BYK,
HAJBUCOKOYACTOTHI MarHiTHI XBHUJI1, MArHIT, ONITUYHI
KBaHTOBI IT€HEPATOPH, 30KpeMa refiiii-HeOHOBHIA J1a-
3ep [3, 4, 36]. [laroreneTnyHO OOIPYHTOBAHUM €
3aCTOCYBaHHSI HU3BKOJIO30BAHOTO JIa3€PHOTO BH-
npominroBauus (HJIB) [45]. [Tin Brumsom HJIJIB
BUHHKA€E aKTUBHA T1IIepeMis, MiBUILIEHHS HaCH4e-
HOCTI TKAHWH KHCHEM, 3pOCTaHHS aKTUBHOCTI (ep-
MEHTHUX CHUCTEM Ta EHEPreTUYHOT0 OOMiHY, BOHO
Ma€ CIpHUSTINBHIA BIUTMB HA KICTKOBHI METa00ITi3M
[44, 45], migBurnye niporidepaTHBHY BIACTHBICTH OC-
TEOOJIACTIB, CTUMYITIOE KaIbITU(iKaIlifo KicTH [44].

JlixyBanust AC npupoaHumu Ta mpedopmo-
BaHUMH (I3WYHUMH YMHHUKAMHU BIIPOJOBXK TPH-
BAJIOTO YaCy 3aJIMIIHIIIOCH 11032 YBarOr0 TOCIITHUKIB
[11]. 3acTocyBaHHS JIa3epHUX IIPOMEHIB Y MTOETHAH-
Hi 13 OaJIbHEOTIKYBaHHSM Ha CAHATOPHO-KYPOPTHO-
My eTari peabiniTarii mamieHTiB i3 AC IpUBOAUTH
710 TIOKPAIIEHHS CEpPILIeBO-CYIUHHUX MOKa3HHKIB
[11]. Mo mexanizmiB BrumBy H/IJIB Ha ceprieBo-cy-
JMHHY CUCTEMY HaJle)KaTh: TIOKpAIEHHS Karisip-
HOT'0 KPOBOIUTHHY, CTUMYJTIOBaHHS Tipostidepartii eH-
NOTeMalbHUX KIITHH, CIIPUSHHS pernapaTuBHUM
MPOIIECaM Y CEPIIEBOMY M'si31 MiCJIst HOT'O 1IIEMIYHOTO
ypa’KeHHs, TIOTeH31HHUN eeKT Yepe3 3MEHIIICHHS
nepudepiiinoro cynuHHoro omnopy [7, 11]. Takox,
i BrmmBoM HJIJIB 3HIKYIOTHCS TTOKA3HUKH 3a-
TaJIbHOTO XOJIECTEPUHY, JIITOTIPOTEITiB HU3bKOI I'yC-
TUHU Ta TPUTTIIEPU/IIB, 3 OTHOYACHUM ITiIBUIICH-
HSIM PiBHS XOJIECTEPHHY JIIOMPOTEI B BUCOKOI T'yC-
TuHu [7].

BusiBiieHO CHIpUSTIMBUYI BIUIMB JIa3€pHOI
pamiarii Ha piBeHb IMEYiIHKOBUX CH3UMIB, IKHI CITO-
CTepiraBcsl 1 uepe3 IIiCTh MICSIIIB MICIIS 3aKIHYCHHS
KypCY JTIKyBaHHS, @ TAKOXK 3MEHIIICHHS TIPOSIBIB Me-
3€HX1MaJbHO-3aMaJTBHOTO T IUTOII3HOTO CHHIPO-
MIB y MaIli€HTIB 13 XPOHIYHUMH 3aXBOPIOBAHHSIMU
neuinky micns Kypey jgikyBanas H/JIB [34,39]. YV
XBOPHUX MTOKPAIIMBCS alIETUT Ta COH, 3MEHIITyBaJlach
OOJTFOYICTD Y IPOEKIIiT EYiHKH; B IPOIEC JTIKyBaHHS

Ja3epHUMH TPOMEHSIMH HE CIIOCTEpIraioch Heba-
YKaHUX TTOOIYHMX siBUIIL [39].

OTxe, Ha OCHOBI OTIISITY CY9acHHUX JKEpeI
JiTepaTypy MI010 IPUIMH BUHUKHEHHS, TATOTeHE-
3y, IlarHOCTHKY Ta JikyBanHs OIl, moexnaHoro i3
AC, y xBopux Ha L[], a Takok BTaCHUX KIIHIYHUX
CTIIOCTEPEIKEHbD € IMIJICTAaBU BBAXKATH, 1[0 CHOTOJHI
1€ € TOCTPO aKTyaJIbHA PoOIeMa KITIHIYHOT Me/TH-
[IUHY, aJIc BOHA JIaJieKa BijJ BUPIMICHHS, 30KpeMa,
HAIIUMH TIONEPEHUKAMU MTPOBEICHA HETOCTATHS
KIJIBKICTh JOCIHI/HKEHb II0JI0 MAaTOTEHETHYHO 00-
IPYHTOBAHOTO JTIKYBaHHS, 110 HE J03BOJIMIIO JTOCST-
HyTH Oa’kaHi pe3yJIbTaT! Kypailii, 30KpeMa 3HHKEeH-
HSl YaCTOTH OCTEOIIOPO3HHX IEPETIOMIB.

HoBuM nepcrneKTHBHUM HAIpsIMKOM BUPi-
HICHHS ITi€T TPOOJIEMHU, Ha HAIITY TyMKY, € TIOJAJTbIIIe
3'sICyBaHHSI CIIITBHUX TATOTCHETUIHUX 3B'SI3KIB MK
OI1, noemnanoro i3 AC y xBopux Ha LI, BusiBnenss
0COOJMBOCTEN KIIIHIYHOTO Iepediry XBOpoO y IbOMY
BUTIAJIKY 1 CTBOPEHHS Ha IIiif OCHOBI JIIKYBaJIbHOTO
KOMILJIEKCY, KM O 3a0e311eunB MaKCHMallbHUH ca-
HAIIHHUH e(eKT.
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