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OCTEOIIOPO3: BIIVIUB BIKY, CTATI, OKUPIHHS TA

HYKPOBOI'O JIABETY

Yxpaincokuil Haykoeo-npaxmuynuil yenmp eHOOKpuHHOI Xipypeil,
mpancnianmayii eHOoKpunHux opearie i mxanun MO3 Vrpainu, Kuis

Octeonopos (O) — ue meTabosniyHe 3aXBOPIOBaH-
HA CKeneTa, WO XapaKTepU3yeTbCA MPOrpecyrynm
3HWXKEHHAM KicTKoBOl Macu (KM) B oguHuui o6’emy
KICTKM BifJHOCHO HOPManbHOrO MOKa3HUKa B OCi6
BiAMOBIAHOT CTaTi Ta BiKY, MOPYLWEHHAM MiKpoapXi-
TEKTOHIKM KICTKOBOI TKaHWHW 3i 30iNblUEHHAM KpuX-
KOCTi KICTOK i pM3KMKy iX nepenomis Bif MiHiManbHOI
TpaBMK abo HaBiTb 6e3 Hel [36]

PemopgentoBaHHA KiCTKM € AMHAMIYHUM BiK-3anex-
HUM npouecom. Y nybepTtaTHuiA i noctnybepTaTHUiA
nepioan KM akTUBHO 36inblLUy€eTbCA, [OCATaOYM CBOTO
MaKCMMasibHOTrO 3HauyeHHA (Mika) y cepegHboOMy A0
20-30 poki.. MoTim HacTae nepiof AeAkol piBHOBaruy,
KON LWiNbHICTb KiCTKM 3aNMLWIAETLCA MNOCTINHOL.
[MikoBa KM — oauH i3 ronOBHUX YNHHWKIB, LLIO BU3Ha-
yaloTb TEMMNU BIKOBOro 3HMKeHHA KM. i BapiaTvBHicTb
3anexuTb Bif 6araTboX NPUYMH, BKIHOYAOUUN FreHETUYHI,
rOpMOHasibHi, 0COBMMBOCTI XapuyBaHHA, ¢i3nYHOI
aKTUBHOCTI Ta Pi3Hi YMHHMKN JoBkKinnA. DisionoriuHe
3HMXeHHA KM po3noumHaeTbca 3 35 pokiB i pi3ko
3pocTae y nepLwi 5-10 pokiB nicna HacTaHHA MeHonay-
3K, gocaraum 2-3% Ha pik. 3 65-70 pokis Temnu BTpa-
TV KM 3HMXKy0TbCA, cknagatoum ycboro 0,3-0,5% Ha pik
[36]. Oo 80 pokiB KiCTKOBa TKaHWHa Yy IiHOK
3MeHWyeTbCA Y cepeAHboMy Ha 30% [72]. Otxe,
CTPYKTYPHO-PYHKLIOHANbHWIA CTaH KiCTKOBOT TKaHUHM
y nepiog NOCTMEHOMNay3n BU3HAYAETbCA PiBHEM MiKO-
BOI KM, [OCATHYTMM y MOJOAI POKKU, a TaKOX [i€l0
30BHILWHIXi BHYTPILWHIX YAHHVKIB, WO CPUAITb Haj-
MipHin 1 BTpaTi [20].

Ha gymKy HU3KM [OCNIOHUKIB, Yy PO3BUHEHUX
KpaiHax CBIiTY Lle 3axBOpIOBaHHA HAabyno xapakrepy
«6e3MOoBHOI enigemii» [43, 68, 91]. Tak, y CLUA 3 Hace-
neHHAM 6n13bKo 240 MAH. 0Ci6 y 18,6 MIH. BUABNIEHO
3HPKEHHA MiHepanbHOI WiNIbHOCTI KiCTKOBOI TKaHUHU
(MLLKT); Big Ol cTpakpatoTb MoHag 8 MIH. XKiHOK
(21% - y Biui 50 pokiB i 6inbwe) i NoHag 2 MIIH.
yonogikiB. ¥ 50% BMMNagKiB nmauieHT 3 nepenomMamwu
CTaloTb iHBafigamMu, WO BUMAra€e 3HavyHMX MaTtepiasb-
HUX BWUTPAT i CTOPOHHbOro Agornagy. Butpatn Ha
niKyBaHHA ocTeonopoTuyHux nepenomis y CLUA ckna-
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natoTb 13,8 mnpga. gonapis Ha pik [58]. Y €sponi 3aranb-
Ha KiNbKiCTb OCTEONOPOTUYHUX NEPENIOMIB Y YONMOBIKIB
i KIHOK CTaHOBUTb 2,7 MJIH., @ NPAMiI BUTPATU Ha iX
nikyBaHHA — 36 mapa. eBpo. Ol BuABnAeTbCA Npnbnns-
HO y 6% 4onosikiB i 21% XiHOK Bikom 50-84 pokiB..
Moro nowmpeHictb cepep YonoBikis Bikom 50 pokis y
3 pasu HMXKYA MOPIBHAHO 3 BiMOBIAHVM MOKAa3HUKOM
y XiHOK [78]. 3a JaHNMIK POCINCbKMX BYEHMX, 6NI13bKO
30,5-33,1% iHOK y BiLi 50 poKiB i 6inbLue cTparkaaloTb
Ha OT1, y 24% i3 H1X cnocTepiraeTbcA NPUHaNMHI OAVH
KNiHIYHO BUpaxkeHWl nepenom [23, 26].

B YKpaiHi, 3a pe3ynbTatamu JOCNigKeHb CTPYK-
TYPHO-QYHKLIOHANbHOrO CTaHy KiCTKOBOI TKaHWHW Y
XKiHOK Bikom 20-89 pokiB, Ol BuasneHo y 13% XiHOK y
BiKOBIN rpyni 50-59 pokiB, y 25% -y rpyni 60-69 pokis,
y 50% -y rpyni 70-79 pokis Tay 53% -y rpyni 80-
89 pokis [15, 25, 31]. Cepen XiHOK, AAKi nepeHecnn
KictkoBi nepenomu, Ol BuABnaeTbca 'y 70% BunagKis.

MpoTArom ocTaHHiX pokiB 0OrpyHTOBaHO MpPOBIA-
HY pOJib CTaTeBUX FOPMOHIB, HAATO eCTpOreHy, B
perynauii KicTKOBOro peMofesntoBaHHA. I3 HacTaHHAM
MEHOMay3n B OPraHi3Mi 3MEeHLUYETbCA KiNbKiCTb ecT-
poreHy, BHaCNiAOK YOro 3HMKYETbCA LWiNbHICTb KiCTOK
(Ha 2-3% wWopokKy), Wwo 1 npussoauTb Ao Ol. HacTtaHHA
NOCTMEHOMNay3n HeraTMBHO BMJIMBAE Ha CTaH KiCTKO-
BOro meTaboniamy, NMpoBOKYyoUM 3HWKeHHA MLLKT.
BHacnigok uboro y 25-40% »KiHOK pO3BMBAETbCA NOCT-
MeHonay3Hu octeonopo3 (MMOIM). Ol spaxa€ Bif
TPETVHY [0 NONIOBUHM BCiX XKIHOK Y NOCTMEHOMNay3HWi
nepiod. Ha gaHwui yac y ¢BiTi NOro giarHoCToBaHoO npwu-
65113HO Y 200 MJTH. >KiHOK [61].

Ak Bigomo, 36inbleHHA pu3nKy po3BUTKy Ofl i
YacToTW MepenoMiB Y XKIHOK Yy KnimaKkTepil nepegycim
NoB’A3aHO 3i 3HWKEeHHAM YHKLiT roHag, Hacniakom
AKOro € BigHOCHUI AediynTt ectporeny. Hediunt
eCcTpOoreHy NpuU3BOAUTb [0 3MEHLUEHHA iHribyBaHHA
OCTEOKNACTIB | 3HMXEHHS aKTUBHOCTI 0CTeob6nacTiB,
NiABULLEHHIO YYTNMUBOCTI KICTKOBUX KNiTUH JoO il
napaTupeoigHoro ropmoHny (MTl), npope3opOTUBHUX
LUTOKIHIB (iHTepnewnkiH-1, iHTepnenkiH-6, iHTepnen-
KiH-11, YNHHUK HEKPO3Yy MYX/IVH O TOLLO), WO CNpPUAE
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NPUCKOPEHHIO Ta BiJOKPEMSIEHHIO NMPOLECiB KiCTKO-
Boro pemopgentoBaHHa [30]. OTxe, npamuin edpekt
ecTporeHy o6yMOBJEHO fi€lo Ha cneuundivHi peLenTto-
PV OCTEOKNacCTiB, 3a pPaxyHOK 4oro BifbOyBa€eTbcA
NPUrHiYeHHsA X pe3op6TMBHOI PyHKLii. Onocepenko-
BaHa JiA eCTPOreHy Ha KiCTKy peani3yeTbCa 3a paxyHOK
BM/IMBY Ha KanbLi€BUN romeocTas. BoHa 3aincHIoeTbCA
LUAAXOM 3MEHLUEHHA YYT/IMBOCTI KiCTKOBOI TKaHWHW A0
Ait TTTT, a TakoXK CTUMYNALIT CMHTe3Yy KanbLUUTOHIHY Ta
KanbumTpiony, 3aBAAKN YoMy 3abe3neuyeTbcsa afek-
BaTHa abcopbuia KanbLito B KnweyHuKy [5, 82]. TobTo,
rybuacta peyoBuHa KiCTKOBOT TKaHUHU € CBOEPIAHMM
OpPraHOM-MilLEHHIO AN1A CTAaTEBUX FOPMOHIB [32].

3axu1CHa fif ecTporeHy Ha KiCTKY Pi3KO 3HUXYETbCA
y 3B'A3KY 3 NPUMNUHEHHAM QYHKUII AEYHUKIB Yy Khi-
MaKTepuyHUM nepiod. BHacnigok uboro 3HayHo 3po-
CTa€e BTpaTa KiCTKaMu MiHepanis, y neply uepry
Kanbuito, BigbyBa€TbcA BTpaTa Uinoi Tpabekynu Ta
TpabeKynApHOi Mepexi, 3poCTae KPUXKICTb KiCTOK,
po3BuBaeTbca Ol [30].

MexaHi3m poO3BUTKY BMLeHaBefeHUX 3MiH nifg
BMIMBOM 3MEHLWEHHA KOHLUEeHTpaLil ecTporeHy 3a-
NMLWIAETbCA He3'ACoBaHMM. ICHYIOTb AaHi, Wo cBigyaTtb
Npo HaABHICTb peLenTopiB ecTporeHy B octeobnac-
Tax, NoAibHI X peuenTopy MOXyTb OYTU B OCTEOKNa-
ctax. [MpunyckatoTb, Wo edeKTn eCcTporeHy onocepea-
KOBYIOTbCA 3MiHaMU KOHLUeHTpaLii cnctemHux abo
NOKaNbHUX YNHHUKIB, TPAHCHOPMYIOUMX YNHHUKIB PO-
CTy Ta iHCyniHONOZIOHUX YMHHKKIB pocTy. Pa3om i3
fediumtom ectporeny, natoreHe3 MNMOI Bkntoyae i
iHWi naHkK (3a yuactio BiTamiHy D,, MNTl, KanbuuTtoHi-
Hy). 3@ BiACYTHOCTI ecTporeHy KicTka binblue cxunbHa
o pe3opbytoyoi aii MTI, 3HMKEHHA aKTUBHOCTI 1a--
rigpokcunasn, BHaCNiQOK 4YOro nopywyeTbca MNpo-
OyKUia KanbumTpiony HUpKamu. Bpaxosyioun, Wwo ect-
poreHun 3anobiraoTb BTPaTi KiCTKOBOI TKaHUHWY, X 3a-
CTOCYBaHHA MOKA3aHO i KiHKam, XBOpUM Ha fiabeT [1].

MMOIT xapakTepusyeTbCA BUCOKMM KiCTKOBMM
O6MIiHOM 3 iHTEHCMBHMMM MpoLecamn KiCTKOBOI
pe3opbuii Ha TNi HopManbHOro abo MigBULLEHOrO
KicTKoyTBOpeHHsA. XapaKTepHoto ocobnusicTio NMOI
€ NepeBaXkHe ypakeHHA TpabeKynAaApHOI KicCTKOBOT TKa-
HUHW. Y 3B'A3KY 3 UM HaNypasnuBIiLLIUMN BiNAHKaMU €
XpebeT, Wo Ha 95% cknaga€etbca 3 TpabekynApHoi
KICTKW, | AUCTanbHWI Bigain NnpomeHeBOI KicTKn [26].

CUCTEMHNIN OCTEonopo3 BiAHOCATb A0 Mi3HiIX 06-
MiHHO-€HOOKPUHHUX NPOABiB NocTMeHonay3n. Cymap-
HUI PU3NK OCTEOMOPOTUYHUX MEPENOMIB ANA XKiHOK
Bikom Bif 50 pokis cknagae 39,7%. lani BOO3 cBiguatb,
LLLO KiNIbKiCTb NIPXKKOAHIB Ha PiK ANA XiHOK Y NOCTMEHO-
nay3Huin nepiog 3 OCTEONOPOTUYHUMU MepesioMmamu
NPOKCUMAJIbHOr O BiAAINY CTErHOBOI KiCTKMN NepeBuLLyE
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JaHU/ NOKa3HMK AnA TakMX 3aXBOPIOBaHb, AK pak
MOJIOUYHOI 3311031, FOCTPUI iHGAPKT MioKapAa, XPOHiUHi
3aXBOPIOBAHHA NereHiB, LLyKpoBUin giabeT ToLwyo.

3 MeTOol OUiHKM CTPYKTYPHO-QYHKLiOHaNbHOro
CTaHy KiCTKOBOI TKaHMHW Ta giarHocTnkm Ol y XiHOK y
NOCTMEHOMNAY3HUIN Nepiof BUKOPUCTOBYIOTb Pi3Hi Me-
TOOWKU: OOQHO- N ABOGOTOHHY PEHTreHiBCbKy abcopb-
LiomeTpilo, KinbKicHYy Komn'loTepHy Tomorpadito,
PEeHTreHOCTe04eHCUTOMETPIl0, aHTPOMOMETPUYHI,
MOpdOMETPUYHI, TicTo-MoppOMeTpUUHi MeToau
Towo [27].

«30M10TMM CTaHAAPTOM» Y BMU3HauyeHHi MLLUKT e
[BOXEHepreTUUYHa peHTreHiBCcbKa abcopbuiomeTpin
(Dual Energy X-ray Absorbtiometry, DEXA). Oocnig-
XeHHa MILUKT possonsie BctaHoBuTW pAiarHo3 Ofl,
OUIHUTU MOro TAXKICTb i pm3uk nepenomis. MLKT
BMMIPIOIOTb Y MPOKCMManbHOMY BiAgini cterHa (wumka
CTErHOBOI KiCTKW, AinAHKa Bappa, Benukuii Bepren,
CyMapHUI MOKa3HKK) i nonepekoBoMmy Biaaini xpebta
L1-L4. Pa3om 3 aOCOMOTHUMM MOKA3HMKaMU LLiNIbHOCTI
KiCTKW y pe3ynbTaTax AeHCMTOMETPIl 0b6umcnoTbea
T- i Z-kpuTepil y BigcoTKax i BeMumHax cTaHgapTHOro
BigxuneHHA (SD). T-Kputepin — Le KinbKicTb cTaHaap-
THUX BigXuneHb Bif cepefHboro 3HaueHHAa MUKT 3g0-
poBux oci6 Bikom 20-40 poKiB. Z-KpUTepil OLiHIOETbCA
NOPIBHAHO i3 cepeAHiMM 3HaYEHHAMW, HOPMATVBHUMMU
ANA Uboro BiKy Ta cTaTi. 3a pekomeHgauiammn BOO3,
giarHo3 Ol1 BCTaHOBNIOETbCA Ha MiACTaBi pe3ynbTaTiB
Bu3HayeHHA MLUKT metogom DEXA 3 BUKOPUCTaHHAM
T-kpuTepito (Tabn. 1) [46].

Tabnuuysa 1
KpuTepii 3HM)KeHHA MiHepanbHOI LWiNbHOCTI
KiCTKOBOI TKaHVIHU Y XKiHOK Y NOCTMeHonays3i
(BOO3) [46]

KaTteropisa 3HaueHHA T-iHgeKkcy
Hopma > -1
OcTeoneHis <-1i>-25
orn <-2,5

Ol (TsXKKnIn) <-2,5+ 1i 6inblwe nepenomis KicTok

3a JaHMMM [BOXEHEePreTUYHOI PEHTreHiBCbKOol
abcopbuiomeTpil, O Ha piBHI WWIAKN CTETHOBOT KiCTKI
BUABNAETLCA B 11% »KIHOK YKpaiHCbKOI nonynAuii, Ha
piBHI xpebTa Ta nepepnniyya - BignosigHO y 20% i
24%. Mpuyomy MLKT Ha piBHi xpebTa y *iHOK 50-59
POKIiB YKpaiHCbKOI NONynALil € HUXYOK MOPIBHAHO 3
BMbipKamu xiHok CLLA Ta lNiBHiuHOI €BpONY, O MOX-
Ha MOACHUTWU HeQOCTaTHbOW MPOdINAKTUKOW BTPATU
KICTKOBOI TKaHMHWN B YKPalHCbKMX XIiHOK Yy rMpe- Ta
noctmeHonaysHum nepiogn. Brpata KM po3snouun-
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Ha€ETbCA Y KiHOK NpnbnnsHo 3 35-40 pokKiB i CTaHOBUTb
0,5-1% Ha piK; i3 HacTaHHAM MeHoNnay3u, a TakoX Y
nepui 3-5 pokiB NOCTMeHoMNay3n Uen NoKasHUK 3po-
cTa€ 0o 3-7% Ha pik. OTXe, y nepLli pokn NocTMeHomna-
Y31 XiHKa MoXke BTpatuTu fo 9-35% KM. Y yotnpbox i3
10 XiHOK TpannAeTbcA OauH abo binblue octeonopo-
TUYHMX NepesiomiB NPoTAromM XunTtTa [25, 31].

Ho umHHukKiB pusmky MNMOI, okpim 3aranbHuXx
UMHHUKKIB pu3mKy OIfl, BifHOCATb: eTHiYHY npuHa-
nexHicTb (6ina paca); nisHe meHapxe (nicna 16 pokis);
paHHi0 abo nepepyacHy meHonaysy (oo 40-45 pokis);
nepioan ameHopei Ta/abo oniroMmeHopei; HennigHICTb
(aHoBYnAUit0); oBapiekTOMil0 y MonogoMy Bili; 6inblue
TPbOX BariTHOCTEeN i NONOriB Y PenPOAYKTUBHOMY BiLli;
TpuBani nepiogn naktadii [4].

BnanB KOHCTUTYLiOHANbHMX YMHHMKIB Ha MOKas-
HUkn MULKT y 3aranbHin nonynauii gobpe BUBYEHO.
Bik € HalBaNMBILIOK [eTepMiHaHTO, WO BU3HAYaE
WiNbHICTb KICTKOBOI TKaHWHW. |HWI YMHHUKK, TaKi AK
paHHA MeHonay3a 1 aMeHopesn y XIiHOK, Ji€Ta 3 Manum
BMICTOM KasbLilo, 3aXBOPIOBAHHA KWLIEYHMKA, Lo
NPUrHiYYITb KULWKOBY abcopbuilo KanbLito, TprBane
BUKOPUCTAHHA KOPTUKOCTEPOILiB, CMAAKOBICTb, KYPiH-
HA TIOTIOHY, BXMBAHHA ankorosto 1N KaBu, Manopyxo-
MU Cnoci6 XWUTTA, HM3bKa Maca Tina, ctaTb, TaKOX
po6NATb CBili BHECOK Yy TEMMU PO3BUTKY 3HUKEHHS
WinbHOCTI KicTkoBOI Macu [2]. Y gocnigxeHHi B.B. MaHy-
neHko i cnieaBT. [17] Hanbinblwe Ha po3sutok Ol BRnu-
Ba/in He Ui YMHHUKK, @ TPUBaniCcTb i KOMMeHcauis
LykpoBoro giabety (L) 2-ro Tmny.

Bigomo, wo nowwupeHictb UJ Ta ocTteonoposy
3pOCTa€ y CTapLUMX BiKOBUX rpynax, NpuyomMy 3axBo-
ploBaHHSI MaloTb CTaTeBi 0COBNMBOCTI. Y AOCHiAKEHHI
E.B. Apo6oT i cniBaBT. [29] 6yNno OUiHEHO UYNMHHUKM
pu3uky (YP) octeonopo3sy Ta U 2-ro Tmny y 55 »iHoK
NOCTMEHOMNay3HOro BiKy. [ly»e BUCOKNN pU3nNK pO3-
BuTKYy Ol mann 37% xiHoK, Bucokmn — 31%, cepea-
Hi — 18% i nnwe 13% - HM3bKKMI. OuiHKa okpemunx YP
nokasana, Wo cepef HUX 3Hauylle Micle MnocifatoTb:
HaABHICTb cMMNTOMIB MeHonay3n — 70%, Bik noHag 55
pokiB — 45%, 3MeHLEeHHA POCTy MauieHTOK — 41%,
nepenommn B aHamHesi — 35%, cnagkoBa OBTAXKEHICTb
oo ocreornoposy — 18%, wryyHa meHonay3a — 17%.
[JocnTb BaxkKnnBumMu BUABUNMNCA noBeniHKoBi YP: H13b-
Ka ¢i3nyHa aKTMBHICTb — 26%, HeQOCTATHICTb MOJOY-
HUVX NPOAYKTIB Y pauioHi — 24%, BUKOPUCTaHHA ronogy
3 METOI0 3HUXKeHHA Macu Tina — 20%. OuiHka 3B’A3aHOCTI
ctyneHa pusuky Ol i LU nokasana, wo 3nerka nigsu-
LLEeHNI, NOMiPHWIA, BUCOKUI i fiy»e BUCOKNI pr3mk L1
NOEAHYBANINCA 3 BUCOKMM i Jy»Ke BUCOKUM PU3NKOM
po3suTtKy OIl, y TOM Yac K 3a HU3bKOro pusmky L1
nepeBa)kaB i HU3bKMI pu3nk po3sutky Oll. AsTopwu
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BBa)KaloTb [29], WO paHHin novyaTok npodinakTmku
YCKNaHEeHb KNiMakcy J03BONAE NPU3YNnUHUTL Gopmy-
BaHHA CTINKMX 3MiH AK €HOOKPUHHOI, TaK i KiCTKOBOI
CUCTEM.

BTpaTta KicTKOBMX MiHepanbHUX KOMMOHEHTIB i
nodanbllia 3MiHA KICTKOBOI TKAHWHW € OAHUM i3
XPOHiUHMX ycknagHeHb U [28]. BogHouac, AKWwo
HaagHicTb UO 1-ro tuny (UA1) BUM3HAHO ofHMM i3
UNHHUKIB PU3MKY PO3BUTKY OCTEOMEHIN, NPUYNHOI
NOABU BTOPUHHOro octeonopo3y [16], TO nuTaHHA
wono octeoneHii 3a U4 2-ro tmny (UA2) poci
3a/IMLWAETbCA NPeaMETOM HayKOBUX QUCKYCin [22].

Bimomo, wo y mauieHTiB i3 U1, AK XiHOK, TaK i
YONOBIKiB, Big3HauvaeTbca 3HMKeHHA MLLUKT, Hacnig-
KOM 4YOro € BUCOKMI pu3MK nepenomis [44, 84]. 3a
OaHVMWN HU3KKW JochifgeHb, y nauieHTis i3 U1 BuAas-
NATbCA HUXYi NokasHMKn MLUKT y ginAaHui cterHa Ta
nonepekoBoMy BigAaini xpebTa NMOPIBHAHO 3 KOHT-
ponem [83, 95]. KoropTHe pocnigeHHA BUABUIO Y
XiHOK i3 LI]1 36inbleHHA pr3nKy nepesioMmy cTerHa y
12 pa3iB NOpiBHAHO 3 XiHKamu 6e3 fiabeTty [79].

3a paHumu nitepatypw, 3a U2 3minn MLKT 3Hau-
HO yacTiwe TPanaAlTbCA Y XKIiHOK, a OCTeONeHiYHUN
cvHgpom 3a L1 BMABNAETbCA 3 OQHAKOBOW YacTo-
Tolo B oci6 obox cratein [7, 8, 50]. 3a mopyLieHHn
oBapianbHOT GYHKUIT y XiHOK i3 L[] 060x TniB 3HU-
XeHHA MLUKT cnoctepiraetbca yacTiwe, HiXK y Yono-
BikiB [41, 96]. ICHYIOTb TakoX MNOBiZOMSIEHHA MPO
BVHMKHEHHSA JiabeTUYHOT OCTeoneHil y MONOAMX XKiHOK
i3 HOpManbHOW0 pPenpoayKTUBHOW ¢yHKUiew [12].
BukopuctaHHA opanbHMX (ecTporeH/rectareHHuX)
KOHTpaLenTmBiB nauieHTkamu 3 LI12 no3uTtnsHo Kope-
nmoBano 3 MUWKT xpebta [45], a B pa3si oTpuMMaHHA
3aMiCHOI ropMoHasbHoOI Tepanil y XiHok i3 L2 y ne-
piof noctmeHonay3u 3adikCOBaHO 3HUXKEHHSA
MapKepiB pe3opbuii KicTku [40].

Y pocnigxeHHi Rakic V. i cniBasT. [50], Wwo BKAtoya-
no nauientis i3 UJ obox Tunis, piBHi ecTtpagiony,
C-TepmiHanbHOro TtenonenTugy KonareHy | Tuny,
iHOeKC mMacu Tina Ta 4yosoBiya cTaTb (K MPOTEKTOP-
HUIN YMHHKK) GYNN MOCTIMHO N He3aNeXXHO B3AaEMO-
3B’A3aHi 3 MUWKT y ginAaHkax nepepnnivyua Ta cTerHa
obymosntoBanu >50% 3aranbHoi BapiatusHocTti MLLKT
Yy umx pinAHkKax. BctaHoBNeHoO, WO HU3bKWA piBEeHb
ecTpagiony HesanexHo Bif cTaTi MOXe BeCTu A0 po3-
BUTKY AiabeT-acouiiosaHoro OI [50].

BopgHouac y nauienTiB i3 U2 paHi npo cTaH
KICTKOBOI TKaHWHM Ta pU3UK MepenomiB € cynepeu-
nmeumMmun [47, 85]. Y HU3Li gocnigxeHb Oyno BUABIEHO
MaKe [ABOKpaTHe 30iNblieHHA PU3MKY MNepenomy
cTerHa y XiHok i3 W12 nopiBHAHO 3 KOHTponem [79]. Y
pocnipxeHHi Yaturu S. i cniBaBT. BUABNEHO HUXUi
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nokasHukn MUWKT y npokcmMmanbHoOMy BigAaini crerHa
NOpPIiBHAHO 3 KOHTponem [56]. 3a gaHumuK nonynsa-
uiiHoro pgocnigeHHs [92], y nauieHTis i3 L2 obox
CTaTen BiA3HAYAETbCA BULUI PU3NK NepenomMy CTerHa
NOPIBHAHO 3 KOHTpoNeM. [1poTe B iHLWMX AOCNIAKEHHAX
6yno BUABNEHO BUCOKiI NMokasHukn MLLKT y xpebusx
6e3 CyTTEBOrO 30iNbLIEHHs PU3KKY NepPesioMiB Y Yoso-
BiKiB i »iHOK i3 L2 [90]. Takox 3a pe3synbTatamu
obcTexeHHa 187 nauienTiB i3 L2 6yno Big3HaueHo
6inblwi nokasHukn MLLUKT y ginaHui wniikn cterHa Ta
HU3bKUI pU3MK Nepenomy xpebuis [47]. Y nonynauin-
HOMY AOCTIIXKEHHI, B AKOMY 6panu yuacTb 1964 navieH-
™ i3 U2, 6yno BuABNeHO 36inblueHHA pU3UKY nepe-
nomis nuie yepes 10 poKiB CNoCTepeXeHHs, NPUYOMy
He 6yN10 BCTAaHOBMIEHO KOpenALii aHi 3 OXKUPIHHAM, aHi
3 TpmBanicTio Tepanii [62]. [lo unHHKMKIB po3BuTKy Olly
xBopux Ha L[12 Takox BIGHOCATb BiK, HaABHICTb nepe-
NIOMIB B aHaMHe3i Ta TpuBasie NMPUNMaHHA KOPTUKO-
CTepoigHNX npenaparTiB, a NPOTEKTOPHUMU YMHHMKa-
MW Ha3nBaloTb Qi3NYHY aKTUBHICTb i HaAMipHY macy
Tina [62]. 3a pe3ynbTaTamy MOPIBHAHHA MaUi€HTIB i3
uan i ua2 smasnexo, wo MLUKT y ginAaHui npokcm-
ManbHOro BiAAiNy CTerHa € 3Ha4YHO HUXKYOIO Y MaLieHTIB
i3y [51].

3HXKEHUN KiCTKOBMIA MeTabosli3M i 3MiHeHa ¢yH-
KL 0cTeob61acTiB € eTioNOriYHNMM YNHHMKaMU fiabe-
TUYHOI ocTeoneHii. [loka3aHo, Wo iHCYNiH He BNINBAaE
Ha KiCTKoBY pe3opbuito, ane CTUMYIOE CUHTE3 KiCT-
KOBOI MaTpuui, ¥ 3B’A3KY 3 UMM € OLHUM i3 BaXMBUX
FOPMOHIB, WO MOAYNIOTb HOPMaNbHUN KiCTKOBUN
picT [44]. TOpMOHanbHUI KOHTPOJb POCTY Ta PO3BUTKY
KICTKOBOI TKaHWHW, 1T peakuia Ha pi3Hi cTuMynu 3ane-
XaTb Bifl eHepreTMYHOro 0O6MiHy, LWo 3abe3neyyeTbca
iHCyniHOM Ta iHWWMW NenTuaamu 3 iHcyniHonogibHow
aKTMBHicTIO [69].

3a L2 cnocTepira€Tbcsi 3HMKEHHA PiBHA 6inka,
AKMIN 3B'A3y€ CTaTeBi CTepoian, i NiABULLEHHA PiBHA
YONOBIYMX | KIHOUMX CTaTeBMX FOPMOHIB, WO Crpas-
nATb aHaboniuyHuM BNAUB Ha KicTKy [54]. Y Tpu-
BasloMy NPOCMEeKTUBHOMY AocnifpkeHHi [48] (n, =46,
nuﬂ2=63) y nauieHTiB i3 U1 3meHWweHHA iHTeHCKB-
HOCTi KiCTKOYTBOPEHHA NPU3BOAWMO 40 YNOBINIbHEHHSA
HabupaHHA KM y nepiog pocty, MeTaboniuHi epektu
rinepranikemii — 4o nocuneHHA pe3opbuii Ta BTpaTK
KICTKOBOI Macu y MONOAMX, a HU3bKNA PiBEHb KiCT-
KoBOoro obmiHy 3a L/12 obymoBntoBaB ynoBifibHEHHSA
noB’'A3aHoi 3 Bikom BTpaTy MLLKT [48]. Lle ynoBinbHeHe
peMoaenioBaHHsA KiCTKU, WO BifoOpPaXKaeTbCA BigHOC-
HUM nigeuweHHAM MLULKT, Takox moxe npu3BoguTu
[0 HaKOMMUeHHA MIKPOYLKOAXeHb i MiABULEHHA pu-
31Ky Nepenomis.

KnioyoBMM UMHHMKOM PO3BUTKY OCTEOMNOpPO3Yy 3a

L4 € pediunt iHcyniHy — rinoiHcyniHemis, Aka 3anyc-
Ka€ HN3KY NaToNOriyHMX NpoLecis, Wo Npu3BoaATb A0
3HWKeHHA KM. Bigomo, Lo iHCyniH CTUMYTIOE 6iocMHTe3
6inKa, TPAHCNOPT aMiHOKMCNIOT, PICT KNITUH Y TKaHU-
HaX, CnpaBis€ aHAaboMiYHy Aito Ha mMeTaboniam KicT-
KOBOI TKaHWHW Ta NMPAMUA CTUMYIOKYNI BNANB Ha
CMHTEe3 KonareHy Ta rianypoHaty. |HCyniH nocuntoe
BCMOKTYBaHHA KasbLilo B KULWWEYHUKY, Cpuae 36inb-
LUEeHHIO 3aXOrMJIEHHA aMiHOKUCIOT i BKIIIOYEHHIO X Y
KiCTKOBY TKaHWHY, MiABULLYE KinbKicTb ocTeobnacriB
[52]. IHCyniH € HeoOXxiaHMM AnAa NIATPUMKK Ta 3abes-
neyeHHs npouecie AndepeHLiloBaHHA KNITUH OCTeo-
6nacTMyHoOro pAgy, ix 34aTHOCTI BiANOBIAaTM Ha iHLWI
ropMoHasbHi BAMBU. BiH Takox 36inbluye cuMHTe3
octeoknactiB. OTKe, HefOCTaTHICTb IHCYNiHY MOXe
NpY3BeCT A0 NopyLLeHHsa GOpMyBaHHS KiCTKOBOI TKa-
HVHW Ta il gemiHepanisauii [44].

BigHocHa iHcyniHOBa HepocTaTHicTb 3a U2 npu-
3BOAUTb A0 3HMXKEHHA PIBHA iHCYniHOMOAIGHMX Ta
iHLWMX POCTOBUX YMHHMKIB, BiNKiB, 11O 3B'A3YI0Tb IHCY-
NiHOMOAIGHUN YMHHUK pocTy (IYP-3B8'A3ytounx Ginkis) i
NopyLUeHHb Y BiCi ropMmoH pocty — 4P [79, 89]. Y pe-
3ynbTaTi BiAOYBAETbCA 3MEHLILEHHA CTUMYNSALiT ocTeo-
6N1acTiB, 3HWKEHHS BUPOOEHHA HUMMK BiNKiB KiCcTKO-
BOro MaTpMKCy Ta MOro MiHepanisauia. LUBugkictb
YTBOPEHHA OCTEOHIB CKOpOoYyeTbcA Ha 40% [65].

B ymoBax rinoiHcyniHemii BinOyBa€eTbCA MOCUIIEHHSA
abcopbuii pocdaTiB y KALWLEYHKKY, WO iHFiOYE HUPKOBY
lo-rippoKcmnnasy Ta NpM3BOANTb 4O 3MEHLUEHHA NpOo-
AyKuii kanbumTpiony [70]. BigHocHmi rinositTamiHo3 D
06yMOBIIOE 3HUKEHHA abcopOLii KanbLito B KMLLEYHU-
Ky BHaCJNliIOK CKOPOUYEHHs BUPOOG/IEHHA KanbLiln-38'A-
3ytoyoro 6inka KanbbinanHy D-9K B eHTepounTax ABa-
HaauATMNanoi KNWKK. lNinositamiHo3 D TakoXK Npun3Bo-
AVTb 00 PO3BUTKY M'SI30BOT C/TAGKOCTI, Wwo 36inblye
iMOBIpHICTb NagiHb i, BignosigHo, nepenomis [19].

Ha Ttni rinoiHcyniHemii 3pocTae akTMBHICTb age-
HinaTuMKnasn Ta MigBULLYETbCA KOHLEHTpauif UuK-
niyHoro afeHo3snmHMoHodocdaty (U-AMOD), wo €
CTUMYNATOPOM OYHKLUIT NnpuwmTonodibHuX 3ano3 Ta
iHriGiTopom C-KniTWH WrTonogiobHoi 3ano3um [19]. Kpim
TOro, rinoKasnbLiEMIA, WO PO3BUBAETbCA, MPU3BOAUTD
[0 PO3BUTKY KOMMEHCATOPHOrO rinepnapaTtnpeosy.
[ina BTOpPMHHOroO rinepnapatupeosy, y TOMy 4uchi
TOro, WO BMHKMK 3a [fiabeTnyHoi HedponaTii, xapak-
TEPHO MOpPYLIEHHs MiHepanisaulii JoBrux TpybuyacTmx
KicTok [13].

OgHuM i3 NPOBIAHMX YMHHUKIB, WO NOPYLYIOTb
KicTKoBMIA OOMIiH, BU3HaHO rinepraikemito. ¥ Haw vac
AKTUBHO BMBYAETbCA BMIMB Tinepriaikemii Ha ocTeo-
6nactn Ta KicTKoBWIA O6MiH y uinomy. Tak, y gocnia-
MeHHi Ha KynbTypi octeobnactnofioHmx knitnH MG63

KniHiyHa eHAOKprHONOriA Ta EHAOKPUHHA Xipypria 1 (46) 20.



[ ornsam ]

NMOKa3aHo, L0 BMCOKI KOHLIEHTpaUii roKo3n ynosisb-
HIOIOTb KNITUHHUIM PicT i MiHepani3auilo, a TakoX
eKCrpecito pisHMX MapKepiB, TakUX AK YNHHUK TPaHC-
Kpunuii Runx-2, KonareH 1-ro Tvny, oCcTeoKasnbLVH,
OCTEOHEKTWH, i, HaBNaKkn, CTUMYJTIOITb eKCnpecito agu-
MOreHHNX UYMHHUKIB, a CcaMe peLenTopa, WO aKTu-
BYeTbCA nponidpepatopom nepokcngom y (PPAR-y),
agunouyunTt-cneymdivyHoro 6inka aP2, pe3ncTnHy n
aguncuny [64].

Hain6inbw iHGopmMaTMBHUM MapaMeTpoMm KiCTKO-
YTBOPEHHA Hapasi BM3HAHO PiBEHb OCTEOKASIbLMHY B
KpoBi. Y pocnigkeHHi [60] Big3HaueHO 3HWKEHHSA
BMIiCTY OCTeOKanbLUHY Yy 28 nauieHTiB i3 noraHo KOH-
TponboBaHuM L2, y AKnx nicnAa gOCArHeHHA HOPMO-
rnikemii cnocrepiranoca CTaTUCTUYHO BiporigHe nigsu-
LEeHHA LbOro nokasHuka. BogHouac y gocnigKeHHi
[17] y 40 nauieHTiB (35 XiHOK i 5 yonosgikiB) i3 L2
cepefHi piBHI OCTeOKaNnbLMHY B KPOBi 3@ Pi3HMX CTy-
neHiB KomneHcauil Ul npaktnyHo He BigpizHANuCA
Mi>k cobolo, a TaKoXK Bii HOPMasnbHOI BEIUUYMHM, WO
BKa3y€ Ha AOCTaTHIN piBeHb KiCTKOYTBOPEHHA Yy LMX
navi€eHTiB.

FictomopdomeTpuyHMiA aHanis y muwien 3i ctpen-
TO30TOUMHIHAYKOBaHMM fliabeToM BUABMB 36ifbLLEHHSA
ymcna OCTEOKNACTIB M eKCrnpecii OCTeOKNaCTOreHHnX
mMepiaTopiB, Bkntoyatoum YHIM-a, makpodaranbHUi
KOMOHiecTUMynotoUnin YMHHKK (MCSF), niraHg peuen-
TOpa-akTuBaTopa AgepHoOro YnHHuka Kanna B (RANKL)
i CyoVHHNI eHgoTenianbHUM YMHHUK pocTty (VEGF)-A
[59]. Y KicTKOBOMY MO3Ky MuLLel 6yNo BiACyTHIM pery-
noBaHHA MPHK pesuctuHy, PPAR-y i aP2, a Takox
BiA3Hayanoca 36inbleHHA KiNbKOCTi agunouuTis, y
TOW Yac AK B iHWNX OpraHax i TKaHMHax cnocTepiranoca
3MEHLUEHHA XNPOBOI TKaHUHKM [59]. OTXe, Kpim NpAMO-
ro BMAMBY Ha QYHKLil0 ocTeobnacTis, rinepriikemis
CTUMYJIOE HAKOMWUYEHHA agunoumnTiB Yy KiCTKOBOMY
MO3Ky [OBIMX TPyOUacTUX KiCTOK, WO CrpuAE 3MeH-
LLIEHHI0 KiNbKOCTi 0cTeobnacTiB, Mpr3BOAAYN 3PELLTOO
[0 CTOHLUYBaHHA KOPTUKaNbHOrO Wapy.

IcHyl0Tb faHi npo BMAMB rinepriikemii Ha nore-
pepHukn eHpoTenianbHux KnituH (EPCs), wo Buctu-
NnatoTb CTIHKM CcyauH. Tak, y Mulien 3i CTpenTo-
30TOUMHIHAYKOBAHUM fAiabeToM BiA3Hauyanoca 3Hu-
XKeHHA KinbKkocTi unpkynioounx EPCs, oTpumaHux i3
KiCTKOBOIO MO3KY, MOPIiBHAHO 3 KOHTponem [57]. 3meH-
LWeHHA KinbKocTi ympkyntotounx EPCs moxe npussoaun-
TW OO YNOBIfIbHEHHA aHrioreHesy, WO € HeBi4'€MHOI0
CKIafloBOIO BiJHOBHMX MNPOLECiB Y MiCLAX Nepenomis
[57]. LUnAaxom mexaHiYHOro TecTy Ha 3rMHaHHA Yy TPbOX
TOouKax BuABMK, Wwo LI npn3soantb O 3MEHLUEHHSA
PUriQHOCTI KiCTKKW, PEe3WCTEHTHOCTI A0 3rMHAaHHA Ta
3n1amy, TO6TO TMX NapameTpiB, MO AKUX NPUIAHATO OLi-
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HIOBATU MILHICTb KiCTKIN, ab0 i «aAKicTb» [88, 93]. OgHUM
i3 MOXIMBUX MEXaHi3MiB, O NMPU3BOAATb A0 3HUMEH-
HA MILHOCTI KiCTKOBOI TKaHUHW, € YLIKOOXKEHHA BOMO-
KOH KONlareHy KiHUeBMMK MNpOAyKTaMn TiKyBaHHA
[88]. Tak, B eKcrieprMeHTi Ha MuLLax 6yno BCTaHOBJe-
HO 3BOPOTHUN KOPEenAUiMHWA 3B'A30K MiX MigBu-
LWEeHHAM pPiBHA KiHUEBUX MPOAYKTIB rMiKyBaHHA Ta
nokasHukamu MLKT i miyHicTio KicTkm [87].

3a HekomneHcoBaHoro L1 niaBuyeTbca BMICT
copbiToNy - NOMirigpoOKCUAbOBaHOrO CAUPTY, WO
YTBOPIETbCA 3 rNtoKo3n. [oBeneHo, wo copbiton
HAKOMMUYETbCA HEe NULLE Yy TKaHWHAX CYAUH i HEPBOBOI
cncTeMun, ane 1M y KiCTKOBIM TKaHWHI. HakonnuyeHHsA
copbiTony npu3BoauTb [0 HabpAKaHHA ocTeobnacTis,
a notim — po ix 3arubeni. 3a LUMX YMOB MOPYLIYETbCA
npouec Ao3piBaHHA KonareHy (3 yTBOpPeHHAM mnaTto-
NOTIYHMX MOMNepeYHUX 3LNBOK, TAaKUX AK MTIOKO3€eraH i
NeHTO3UANH), MiKYTbCA GiNKM OpraHiYHOro MaTpuUK-
Cy KicTKW, Wo noripuuye ii 6iomexaHiuHi xapaktepucTu-
KM Ta MOXe CTUMYJOBaTK pe30p0Lito KiCTKM OCTeoKNa-
CTaMu, a TaKOXK arnonTo3 ocTeobnacTiB, 1 06yMoBiOBa-
TV YNOBIIbHEHHA KiCTKOYTBOpeHHA [71]. Kpim Toro,
OQHUM i3 MYCKOBMX YMHHMKIB Y PO3BUTKY AiabeTUyHoI
OCTeOorneHii € KeTo3, AKUN BUKINKAE MOCUNieHe BUAi-
JIEHHA i3 ceyelo eNeKTPoniTiB, Y TOMY UYMCi KanbLito
[53].

MopyweHHa dochopHO-KanbLiEBOro 06MiHY MOX-
JIMBO Ha Pi3HMX eTanax PO3BUTKY 3aXBOPIOBaHHSA, Npo-
Te BiflOMOCTi MPO XapakKTep i CTYMiHb BUPAXKEHOCTI LMX
NnopyLlweHb € HEYNCNIEHHMMN Ta cynepeunusumn. €
TAaKOX [AaHi MPO BUABMEHHA Yy LMX Maui€HTIB HOPMO-
Kanbuiemii Ta Hopmodocdopemii [75].

Y pocnigxeHHi [38] BctaHOBNEHO, WO y 53% XxBoO-
pux Ha U2 maioTb Micue noOpyWweHHA Kanblin-
dochopHoro obMiHy, WO XapaKTepu3syeTbCcA MOMip-
HO rinokanbLiemielo (3a ioHizoBaHum Ca), rinep-
KanbLiypieto Ta rinepdocdatypieto. Lli 3miHM icToTHO
NnornnoGnTbCA 3i 36iNblUEeHHAM TPUBANOCTI 3aXBO-
PIOBaHHA Ta 3a MOro gekomneHcauii. Kpim Toro, BusB-
NTEeHO NiABULEHHA CeKpeLil KanbLinperynonumx rop-
MoHiB: MTT i KanbUUTOHIHY. 36inblueHHA cekpewii MTI
pa3om i3 rinokanbLieEMI€0 Ta iHCYNiHOBOIO HepocCTaT-
HIiCTIO, AK BiJOMO, € OAHUM 3 OCHOBHMX YNHHMKIB NaTo-
reHesy piabetnyHoi octeoneHii. MNigBuLeHUNn piBeHb
KaNbLMTOHIHY B KpOBi XxBopux Ha LI12 po3rnagatoTtb AK
KOMMEHCATOPHY peakLito, CMPAMOBaHY Ha 3HUKEHHSA
KiCTKOBOI pe3op6uii Ta BiAHOBIEHHA KaNbLi€EBOro ro-
MeocTtasy. OTpumaHi aBTopamu JaHi JO3BONATb BU-
JinuTn rpynu pusnky po3sutky Ol 3a U2: nauieHTn 3
TAXKKUMU GOPMaMM 3aXBOPIOBAHHA, TPBanum (MoHaa
5 pokiB) nepebirom, Bikom noHag 40 pPokKiB, a TaKOX
XIHKW 3 MopyLeHHAM oBapianbHOi GyHKLT [38].
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MeTolo gocnigxeHHsA [9] 6yno BUBYEHHA CTyrneHs,
XapaKTepy, NOWNPEHOCTI Ta nokanisauii fepopmadin
xpebuiB y xBopux Ha LI2. Byno obctexxeHo 30 »KiHOK
BikoM Big 40 o 70 pokiB. TprBanicTb 3aXBOPIOBaHHSA
cknana 7,25+0,17 poky. lepopmadii Tin xpebuis B1AB-
neHo y 10% »iHOK y meHonaysi. Y 88,9% Bunaakis 6yno
JiarHOCTOBaHO OCTeoxoHApo3. YactoTa Aedopmauii
Tin xpebuis y xopux i3 U2 3 TpuBanictio xsopobu o
10 pokiB He nepeBuLLyBana NOLWMWPEHOCTI Y 3aranbHin
nonynsyii. ABTopamu 3po61eHo BUCHOBOK, Lo LI12 He
CYNpPOBOMXKYETbCA YaCTILLIMM PO3BUTKOM OCTEONOPO3Y
xpeb6Ta [9].

Y xiHok i3 L2 noyaToK Knimakcy npunagae Ha
48,5+0,3 poKy, meHonay3a Hacta€ y 50,3+0,4 poky, Wwo
paHilwe, HiXK Yy 300poBuUX XiHOK. CepeHAa TpuBanicTb
KnimaktepuyHoro cuHgpomy — 3,5+0,7 poky. BrpaTta
KM nounHaeTbca y npemeHomnaysHomy Bili, nepebi-
ralvum TPMBaso 1 ManomnomiTHO.

Y pocnigxeHHi [18] obcTexkeHo 54 XKiHKU BiKoM
noHap 50 pokiB, y NocTMeHoNaysi, AKUX pPO3[inuIn Ha
2 rpynu: 30 nauieHToK i3 BeprdikoBaHUM AiilarHO30M
L2, aki oTpymyBanu nepopasnbHy LYKPO3HUKYBaslb-
Hy Tepanito (rpyna 1) i 24 nauieHTkn 6e3 LI (rpyna 2).
BcraHoBneHo, wo L2 BnamBae Ha po3sutok NMMOIT,
NiABMLLYIOUN PYVMHYBAHHA KiCTKK, npuyomy y 15% na-
uyieHtis i3 U2 i NMMOIN Big3HayaeTbCcA BTOPUHHUN
rinepnapatnpeos. BnBYeHHA MapKepiB KiCTKOBOro
meTaboniamy y nauieHTok i3 NMMOI1, o6TaxkeHum L2,
Nnokasano nepeBULLEHHA MOKa3HMKa OCTeoaecTpyKUil
B-CrossLaps (mapkepa pyliHyBaHHA KiCcTOK). Bu3Ha-
YeHHA aKTUBHOCTI Ny>HOI ¢pocdaTtasm Ta piBHA oCTeo-
KanbLUMHY OOBeNo, Wo Ui NOKa3sHMKN 3anmwaloTbca y
MeXaxX HOpMW, i BUABUNOCA ManoiHPOPMaATUBHUM
METOAOM OLIIHKMA KiCTKOBOrOo MeTaboniamy. MKiHkn 3
MMON Ha Tni LUA2 cTpaxgatoTb Big 60/1bOBOrO CUH-
APOMYy Ta MaloTb Yy GiNblIOCTi BUMAAKIB MigBULLEHY
TPUBOXKHICTb | Aenpecilo, WO 3HAaYHO BMJMBAE Ha
AKICTb X XuTTA [18].

Y noctmeHonaysi y 50% XiHOK Breplie pos-
BMBAETbCA OXMPIHHA ab0 cnocTepiraeTbca Oro npo-
rpecyBaHHs [81]. BikoBa iHBonoUiA penpogyKTUBHOI
CUCTEMM CYMNMPOBOOXKYETbCA MEepPeBaXHUM BigKnageH-
HAM MPY B abAOMiHaNbHO-BiCLepanbHii AinAHUi Ta
cnpuse GopmMyBaHHIO MOCTMEHOMay3Horo Mmetabo-
niyHoro cuHppomy (MC). Y uen nepiof y »KiHOK 3Hau-
HOI Mipoto 36inbluyeTbca pu3nMK po3BuUTKy L2,
apTepianbHOI rinepTeHsii, iwemiyHOI XBOpobu cepus
Towwo [74].

OXMPpiHHA, AK NoKas3anu QOCIIOKEeHHsA, CrpaBse
NPOTEKTOPHMUI epeKT Woao 3HMKeHHA MLLKT [14, 39].
Tak, PoxkmHcbKa J1.A. Big3HaumMna nNo3uTUBHY 3anex-
HicTb Mi>k MLLKT Ta IMT y »iHOK y noctmeHonaysi [35].

Y pocnigykeHHi [39] TakoX NOKa3aHO, WO 3a OXKUPIHHA
y XIHOK y MOCTMeHOMay3i OCTeoneHiYeHUn CUHAPOM
TPanIAETbCA PifLIe, HiXK Y »KIHOK, AIKi MaloTb HOpPMaJsib-
Hy macy Tina. Mpuyomy 3HMxKeHHA MLUKT y xiHOK 3
OXMPIHHAM MOEAHYBANOCA 3 HU3bKMM TEMMOM KiCT-
KOBOro Metaboniamy, TofAi AK y XKiHOK 6e3 OXMpPIHHA
cnocTepiranoca niABULEHH:A KicCTKOBOro oomiHy [39].
3a OfiHi€l0 3 rinoTes, MexaHiyHun BNINMB Mach Tina
NPVBOAUTb [0 KOMMEHCAaTOPHOI aKymMynAUil KiCTKOBOI
Macu, To6TO 0 36iNblUeHHA LWifIbHOCTI KiCTKOBOT TKa-
HUHK. Kpim uboro, agnunouuty cami no cobi € pxepe-
JIOM eCTPOreHy, AKUIN NPUrHivye pe3opobuito KicTKoBOT
TKaHWHW OocTeoKnacTaMun. BignosigHo, 3i 36inbLieHHAM
»KMPOBOI MacK Tina 3poCTaE piBeHb eCTPOreHy Ta, AK
pe3ynbTaT, NigBULLYETbCA WiIbHICTb KiCTOK [86].

BigjomMo, WO OXMPIHHA YacTO CYNpPOBOAXKYETbCA
NiABMLLEHHAM PiBHA iHCYNiHY, WO Y LifIOMy HEraTuBHO
Ji€ Ha meTaboniyHi npouecy, ane MoXke MO3UTUBHO
BM/IMBATM Ha CTaH KiCTKOBOI TKaHWHW. Tak, rinepiHcy-
niHeMiA CynpoBOAXKYETbCA HagMiPHOIO MPOAYKLUi€ED
€CTPOreHy, aHAPOreHiB i 3HVKEHHSAM NpoayKuii 6inka,
Lo 3B'A3yE CTaTeBi CTepoign. Y pe3ynbTaTi 36ifblUyeTbCA
piBeHb CTaTeBUX CTEPOIRiB, WO NPUBOAUTL A0 36inb-
LLEeHHA KiCTKOBOI MacK Yepes NPUrHiYeHHA akTUBHOCTI
OCTEOK/acCTIB i, MOXINBO, MNiABULEHHA aKTUBHOCTI
ocTeobnacTiB.

OcCTaHHIMM poOKamK aKTMBHO BMBYAETbCA POJb
NenTVHY Ta iHWWX aAUMNOKWHIB Yy perynauil oCTeOCuH-
Te3y [86]. [locnioKeHHAMN OCTaHHIX POKiB BCTaHOBIe-
HO, WO FrOPMOH NEeNTUH, 3 AKMM MOB'A3aHO PO3BUTOK
OXUMpPiHHA 332 MC, 3maTHMIA NpUrHivyBaTy Npouec ¢op-
MyBaHHA KicTok [24]. Noka3aHo, Wwo ocobu, AKi cTpax-
JaloTb Bif OXKMPIHHA, € MEHLU YYT/IMBUM A0 NeNTHHY Ta
MatoTb BuULWi MokasHuku MLUKT [67]. B ekcnepumen-
TaNbHUX OOCTIIKEHHAX HA MULLAX, NO36aBeHNX reHa
NENTUHY, NPOAEMOHCTPOBAHO 36iNbLUeHHA Macu Tina
Ta CTUMYNALiI0 POCTY KicTOK [55]. BoaHouac, 3a iHwumMmn
JaHVMW, NENTUH MOXe 3HMXKyBaTu KM, gitoum Ha cum-
naTuUyHy HepBOBY cuctemy [94].

BctaHoBneHo, wo 3a L2 Hepigko cnocrtepira-
€TbCA HOpMasibHa abo HagiTb migBuweHa MLLUKT, wo
XapaKTepHO Ansa ocib i3 HagMipHOK Macotlo Tina, AKi
CckNapgatoTb GinbwicTb nauienTiB i3 LA2. JocnigxeHHA
[80] noka3anu, wo nauieHTKM 3 LI12 MatoTb NiaABULLLEHWIA
pU3MK PO3BUTKY NepenioMiB MOPIBHAHO 3 ocobamm 6e3
LiabeTy, He3Baxatloum Ha Te, wo LI12 yacto noeaHyeTbcA
3 nigsuweHum IMT, OXUPIHHAM, WO € NPOrHOCTUYHO
CNPUATANBAM YMHHUKOM BiJHOCHO PU3UKY PO3BUTKY
Ol i nepenomis. o gocnigxeHHA 6yno BK/OYEHO
9704 XiHKN €BPOMNEOIgHOI pacK, cTapLui 3a 65 pokis, 3
Aknx 657 manu UJ. CepegHa TpuBanicTb 3aXBOPHOBaH-
HA cTaHoBuna 9,2 poky. CepefHinl TepmiH crocTepe-
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XeHHA cknas 9,4 poky. BuasneHo TeHAeHUilo Ao nig-
BULLEHHA pU3UKy nepenomy Oyab-AKoi nokanisauii y
nauieHTok i3 U2 Ha iHcyniHoTepanii, Wo, MOXInBo,
NMoB'sI3aHO 3 TAXKUNM Nepebirom 3axBoproBaHHs. HaBiTb
nicna nonpasky Ha BiK, IMT i MLLKT BigHOCHMIA pr3nK
PO3BUTKY MepeniomiB KiCTOK CTOMW ANA MaLi€EHTOK 3
OXMPIHHAM, AKi OTpUMYyBanu iHCyniHoTepaniio, 6yB y
5,16 pasy BULWMM, HiX ANnsa XiHOK 6e3 fgiabeTy [80].

[na »iHOK rMocTMeHornay3Horo BiKy XapakTepHu-
MW € BipOrigHi B3a€EMO3B'A3KM Mi>K MOKa3HMKaMM
YyNbTPa3ByKOBOI AeHCUTOMETPIT Ta aHTPOMNoOMeTpuny-
HVMW XapaKTepuCTMKaMu (POCToM, Macoto Tina Ta IMT):
HaWTICHILIMI KOpenAuiH1A 3B'A30K CrOCTepiraeTbca
Mi>XK MOKa3HUKOM LLUMPOKOCMYTrOBOro YNbTPa3ByKOBO-
ro ocflabneHHsA (xapakTepusye AKICTb KiCTKOBOT TKaHU-
HK) Ta IMT. OXMpiHHA CNpaBnAE OCTEONPOTEKTOPHY
Jito nuwe y nepLui 9 pokiB MOCTMEHOMNay3HOro nepiogy:
cepepq, »KiHOK i3 HagMipHOK Macolo Tina y uen nepiog
yacTka xBopux 3 Ol € BiporigHO HUXKYO MOPIBHAHO 3
XiHKamu, AKi MaloTb HOpManbHy macy Tina [3].

Y xiHok i3 UA2 y rpyni 3 HopmanbHum IMT
oCTeorneHilo 6yno BuABneHo y 45% BuNagkis, Wo
BipOrigHO nepesuLLye NONYAALINHI NOKa3HUKN Y LK
BiKOBIN rpyni. Y nauieHTiB i3 HagMipHOK macoto Tina
(IMT 25-29,9 Kr/m?) yacToTa BUHUKHEHHA OCTEOMNEHiT
He Bigpi3HANacA Bid Takol y KOHTPOJbHINM rpyni, a 3a
HaABHOCTI OXMPIHHA noka3Hnkn MLUKT nepesuniy-
Bann cepefHi HOPMaTMBHI, 1 OCTeONeHiA BUABNANACA
nuwe y 9% Bunagkis. Mapkepu KicTKoBOi pe3opbuii y
XiHoK i3 U2 y nepiog npemeHonay3un 6ynu pgeuio
BULLMMMN, HIX Y NaLiEHTOK y MOCTMEHoMaysi, npnyomy
wo mMeHwwum 6yB IMT, To 6inbwe 6yno BMparkeHO
pe3op6TMBHUI Npouec [40].

Y xiHok i3 L[12 Bia3HaueHoO nigBuLieHy NOpiBHAHO
3 XiHkamn 6e3 giabety MLUKT B ycix pocnigxeHux
ninAHkax (KicTKa n'aTKy, NpomMeHeBa KiCTKa, CTErHo),
ane ii BTpaTa y CTErHoBil KicTui BigbyBanaca wsuglle,
HPK y XiHOK 6e3 piabety. [Mpuyomy BUABNABCS
NigBUWEHNA PU3NK MNepeniomMiB YCiX snokanisauin
(BMKNtovatoun nepenomm xpebra) — BigHOCHUIN PUNK
1,22 [80].

Y Potepamcbkomy focnifxeHHi [66] 6panu yyacTb
3450 »iHOK BiKOM MoHag 55 pokis, cepef AKMx 335 manu
L. Y xiHOK i3 miabeTom BMABNEHO MigBULLIEHHA MacK
KICTKOBOI TKaHWHW MOPIBHAHO i3 3arajbHO Mnony-
nAuiero. Xoua B oci6 i3 L2 3a gaHMMK geHcuTomeTpil
LWMNKN CTErHa Ta NOMepeKoBOro Bigainy xpebta crno-
cTepiranaca 6Ginbwa MLUKT, BOHM mManu nigBuLeHniA
pu13unK nepenomis (BigHOCHUI pusnk 1,33). MauieHTKK
3 NOPYLUEHHAM TONIePaHTHOCTI A0 IIOKO3M O4YiKyBaHO
Manu nigsnweHuin IMT i HWKUMA pU3NK Nepenomis
(BigHOCHUM pu3uk 0,8).
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Y pocnigxeHHi [63] BCTaHOBNEHO, WO y NaLi€HTOK
BikoM noHag 75 pokis MLUKT y rpyni LI (n=74) 6yna
BULLOIO Y AinAHUi cTerHa Ha 11%, a y xpebTi — Ha 8%,
HiX Yy »KiHOK 6e3 L. Mpuyomy B rpyni LI 6yno 3Hu-
XeHO BCi MapKepn pemoenioBaHHA KiCTKM Ta piBeHb
25(0OH)-BiTamiHy D, W0 aBTOpPY MOACHIOTb MEHLUUM
Yyacom nepebyBaHHA Ha BiAKPUTOMY MOBITPi Ta pi3-
HULelo y mMaci Tina.

OfHi€l0 3 NPUYMH KPUXKOCTI KICTOK MOXYyTb OyTn
TpodiuHi NopyLIeHHs, Wo cnocTepiratoTbea Ha Tni L.
BBaxaeTbca, wo B oci6 i3 L2 KicTkoBUiA 0OMIH €
IHTEHCUBHILIMM | MOXe MopyLlyBaTUCA 3@ PO3BUTKY
naTonorii MmikpocyauHHoro pycna [77]. MNMpunyckatoTb
[49], WO 3HMXKEHHA KPOBOOIry B HVKHIX KiHLiBKax
MOXe NpW3BOANTU A0 MOPYLIEHHA pemoAentoBaHHA
KiCTKM. fIK MOKa3HMK KPOBOOIry B HWXKHIX KiHLiBKaX
BMKOPMCTOBYBABCA KicTOuKo-nnevyoBuin iHgekc (Krl).
Buaswmnoca, wo KMl no3ntmeHo KopentoBas i3 MLUKT
KiNbKOX nokaniszauin. 3okpema, 3HmxKeHHA Kl Ha 2
CTaHOAAPTHUX BiAXWIEHHA MOEAHYBANOCA 3i 3HUKEH-
HAM MLLKT y cTerni Ha 3,7%.

OTmxe, 6inblicTb AOCNIAHMKIB BKa3ylTb Ha HaAB-
HiCTb NiABULLEHOrO PU3MKY PO3BUTKY MepenomiB y XBO-
puxHa .Y 6inbwoctinauienTiBiz L2 cnoctepiraetbca
HopMasbHa abo nigsuweHa MLLUKT, noe’a3aHa 3 Haa-
MipHOI Macol Tifla abo oXupiHHAM. (DeHomeH
36iNbLIEHHS PU3KKY PO3BUTKY MEPEoMiB Ha T/ HOp-
MasibHoi abo nigeuweHoi MLLUKT 3B's3ytoTb i3 morip-
LWWEeHHAM AKOCTI KiCTKW, HAaKOMWYEHHAM MiKpOYLIKOA-
eHb Ha TNi YNoBiNbHEHOro KicTkoBoro obminy. Cy-
nyTHi fiabeTy ycKnagHeHHA BefyTb 4O NPUCKOPEHOrO
3HMKeHHA MLLKT, noripweHHA AKOCTi KiCTKM Ta YacTux
nagiHb. Lla HM3Ka nogin noriyHo Bege Ao NiaBULLIEHHA
puv3uKy nepenomis [77]. binble Toro, 4O YaCcTUX NagiHb
npu3BoAATb fAiabeTUyHa peTMHOoNaTiA, YpaXkKeHHA
cyrnobiB i HelponarTif, Wo PO3BMBAOTHCA Y NALEHTIB
i3 giabeToMm, NopyLuyouM Xody Ta 34aTHICTb YyTPUMYyBa-
TV piBHOBary.

JlikyBaHHA Ol € cknagHUM 3aBAaHHAM, OCKINbKM
3aXBOPIOBAHHA € reTepOreHHM 3a CBOEIO NMPUPOAOIO,
AiarHocTyeTbcA y 6iNbWOCTi BUNaAKiB Ni3HO, 3a HasAB-
HOCTi 6€3MoBOPOTHUX 3MiH Y KICTKOBIl TKaHWHI. He3Ba-
XKawum Ha iCHyBaHHA NiKapCbKMX npenapartis, WO
BM/IMBAOTb Ha MPoLEecH KiCTKOBOro pemMofentoBaHHA,
[0 TenepiwHbOro Yacy He BOAETbCA [OCATTU MOBHOrO
KOHTPOJSIO LibOro NOCTYMOBO Ta HEYXWUIbHO Nporpecy-
I0UYOrO 3aXBOPIOBAHHA. PeanbHUMM LinAMN NiKyBaHHA
Ol € ynoBinbHeHHA abo TMMYacoBe MNPUMUHEHHS
BTpatn KM, 3anobiraHHA nepenomam KiCTOK, nonin-
LWEeHHA CTaHy XBOPOro, PO3LWMWPEHHA MNOro pyxoBoi
aKTUBHOCTI, MaKC/MManbHO MOX/MBe BiAHOBMEHHA
npaue3gaTHoOCTI, NONINWeHHA AKOCTI XnTTta [21].
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OcHoBoto npodinakTnku nepenomis 3a LI € 3a-
[OBifIbHa KOMNeHcaLifa ByrneBoAHOro 0OMiHy, a TakoX
BYaCHa JiarHoCTMKa Ta npodinakTtvka ycknagHeHb
fiabety [33].

XBOpPMM 3 OCTEONEHIYEHUM CUHAPOMOM AOLiNIbHO
npuMMaTn NpenapaTy Kanbuilo Ta BiTamiHy D, Bnpo-
JOBX LWOHanMeHwWwe 6 micAaudis. [penapaty Kanbuito
yNoBinbHI0OW0OTb BTpaTy KM i 3mMeHwWwyloTb YacToTy ne-
penomis. BitamiH D, nNiaBuLLY€E BCMOKTYBAHHA KanbUito
Yy LWAYHKOBO-KNLWKOBOMY TPaKTi Ta MOCWUIKOE MOro
peabcopbuito. fediunt BitamiHy D,, HaaTo nowwupe-
HWUWA y NiITHbOMY BiLli, MPN3BOAUTL [0 3HUXKEHHA ab-
copbuii KanbLilo Ta BTOPMHHOrO rinepnapaTupeosy.
PerynapHe npunmaHHA npenapaTiB KanbLilo y noea-
HaHHi 3 BiTaMiHOM D, 36inbluy€ MiLHICTb KiCTKM Ta 3HK-
XKy€ p13mnK nepenomis [37]. 3a JaHVMMM NOPIBHANBHOrO
MeTa-aHarni3y paHAOMI30BaHUX KOHTPOMbOBAHUX [O-
cnigxeHb (NpoaHanizoBaHo obcTexeHHA 54 500 na-
Li€HTIB — XiHKM y MOCTMeHoMnays3i Ta 4onoBiku 50 pokis
i CTapLwi), NpUMaHHA BiTamiHy D, nuwe y noeaHaHHi 3
npenapatamu KanbLitlo CyNPOBOAXKYETbCA BipOrigHUM
3HMXKEHHAM BiQHOCHOrO PU3UKY MNepenoMiB LUMNKK
cTerHa [76].

Ha cyuyacHomy dapmaLeBTUYHOMY PUHKY Mpea-
CTaB/IEHO LWMPOKNIA CMEKTP NiKapCbKUX npenapartis,
npoTe BiNbWiCcTb MaloTb OAHOCMPAMOBAHY Aito — abo
Ha KiCTKOYTBOPEHHS], abo Ha pe3opbuito KicTku [6, 73].
IcHytoua aHTUpe3op6TUBHaA Tepania Ol npurHiuyye
AKTVBHICTb OCTEOKNACTIB, WO NPUBOAUTb AO 3HMXKEH-
HA KiCTKOBOro mMetaboniamy, 3MeHLUYye rMUOuHy pe-
30pOTUBHUX MOPOXKHUH | CNpUAE 36iNbLUeHHI0 Mil-
HOCTi KicTKuW, 36inbluye ii MiHepanizadito [34]. MpoTe
nopap 3i 3MeHLWEHHsM KiCTKOBOT pe3opbuii Big3Ha-
YAETBbCA | 3HMXKEHHA KICTKOYTBOPEHHSA, TOOTO aHTMpe-
30p6TUBHA Tepanifa KOHCEPBYE, ajfie He BiAHOBIIOE
3PYNHOBaAHY MIiKPOAPXITEKTOHIKY. Y TAMXKMX BUNagKax
Lie MmoXe 6yTn HefloCTaTHIM, i NOTPiIOHI NpenapaTy, Wo
CTUMYIIOIOTb KiCTKOYTBOPeHHA [11].

Tak, npenapaT CTPOHUilO paHenaT OAHOYACHO
CTUMYJIOE YTBOPEHHA KIiCTKM Ta MPUrHIYY€E KiCTKOBY
pe3opbuito, BHaACNifOK 4oro BigbyBaeTbcA 3MiHa
KicTkoBoro metaboniamy 3a paxyHOK yTBOPeHHsA HOBOI,
MiLHILLOT KiCTKM, WO NOB’A3aHO 3 MOAIMNWEeHHAM MiKpo-
APXITEKTOHIKM AIK Ha TPAbEeKYNAPHOMY, TaK i Ha KOPTU-
KanbHoMy piBHAX [10].

3a MMOI y xiHok i3 L2 Tepania cTpoHLUito paHe-
natomy fo3i2r 1 pa3 Ha foby y NoefHaHHi 3 npenapa-
TOoM XxoneKanbuundeposiom (2 Tabn. Ha oby) niasuLLye
MUWKT ak y nonepekosomy Biggini (Ha 4,8%), Tak i B
ANCTanbHOMY BifAini cTerHoBoI KicTkm (Ha 5,1%) [18].
Mpuyomy B rpyni nauieHTok 6e3 L2 Big3HaueHo
6inbll BUpPaXKeHY MO3UTUBHY AWHAMIKy. Y 3B'A3Ky 3
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ocobnmBocTAMY Ail Npenapaty B rpyni »iHok i3 L2 y
YACTUHW MaLi€EHTOK Bif3HAYEHO 3MEHLIEHHA TikeMmil
Ta 3HWXEeHHA macu Tina. Y npaudi [42] po3rnaHyTo
pe3ynbTaT eKCMepUuMEHTaNbHUX | KAiIHIYHKUX [o-
CNigXeHb WO[O0 3aCTOCyBaHHA rectareHis, eCTporeHis
Ta iX KOMGiHaUii onAa KynipyBaHHA KNiMakTepUUHUX
CMMNTOMIB, NpodinakTMky Ta nikyBaHHA O, nos'sa-
3aHOrO 3 eCTPOreHHO HeOCTaTHICTIO.

O1xe, NIMOIT - ue reTeporeHHe 3axBOPKOBAHHH,
NiArPYHTAM AKOrO € nporpecytoya BTpaTa KiCTKOBOI
TKaHUHW. MexaHi3mMmn BNAMBY CTaTeBUX FOPMOHIB Ha
KICTKOBY TKaHMHY € Haf3BUYaHO CKNagHMMM Ta OCTa-
TOYHO He3'AcoBaHumu. Y natoreHesi NMOIT nposig-
HUM YMHHUKOM € AediunT cTaTeBMX FOPMOHIB, WO
Np13BOAUTb A0 MPUCKOPEHHA NMpoLeciB KiCTKOBOro
MeTaboniamy 3 nopyLLeHHAM piBHOBaru y 6ik KicTKOBOI
pe3op6uii. AKLLO paHille BNIMB eCTPOreHy Ha KiCTKOBY
TKaHWHY MOACHIOBaNM Pi3HMMK onocepefKoBaHMMY
MeXaHi3MaMW, — 3HUPKEHHAM CUHTE3Y KaslbLMTOHIHY Ta
BCMOKTYBaHHA KanbLilo B KMLWEYHUKY, a TaKOX pe-
abcopbuii NOro HMPKaMM Ta MOCUSIEHHAM CUHTE3Y
MNTl, - To Hapasi BNABNEHO eCTPOreHHi peuenTopu B
ocTeobnacTonofioHNX KNiTUHaX, eCTPOreHHi peLenTo-
Py Ha OCTeoKIacTax, ocTeoumTax, TpPabeKynApHMX aK-
TUBHUX | HeaKTUBHMX ocTeobnactax. OTxe, nepe.a-
aHHA npoueciB pe3opbuii Hag npouecamn dopmy-
BaHHA KiCTKW Ha TNi gedilynTy cTaTeBUX TOPMOHIB Befle
[0 po3BUTKY ocTeoneHii abo MMOI. OcTaHHIM Yacom
NaToNOriYHI 3MiHWN Y KiCTKOBIN TKaHWHI BKAOYAOTb A0
rpynu XpoHiuHux ycknagHenb L. 3a U icHye TeH-
OEeHUiA 00 3HMKEHHA KiCTKOBOI Mach Ta 3MiHM MIKpO-
APXITEKTOHIKM KiCTKOBOI TKaHuHW. [MaTodizionoriyHi
acnektn po3Butky OlNy xBopux Ha LI[12 ocTaToyHO He
3’AcoBaHo. [poTe 6araTouYMHHMKOBY NpUpPOAY LbOro
yCKNagHeHHA MOXHa BBaXKaTu BCTAHOB/EHOIO.

He3Bakaloum Ha iCHyYBaHHA NikKapCbKuxX npenapa-
TiB, WO BMAMBAIOTb Ha MpoLecu KiCTKOBOro pemo-
JenoBaHHA, OO0 TenepilwHbOro 4acy He BHAETbCA
JOCArTU MOBHOIO KOHTPOJIKO LbOr0 3aXBOPIOBAHHH,
npoTte KomneHcauia LJ € ob6oB'A3KOBO YyMOBOIO
3anobiraHHA MOro HeraTMBHOMY BIUJIMBY Ha KiCTKOBUIA
MeTabonism.
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PE3IOME

OcTeonopos: BNMsAHME BO3pacTa, Nona,
OXKNpeHUA N caxapHoro anabeTta
A. C. Jlapun, M. J1. Kupusniok, E. 3. Tpemsk,
J1. B. llJekamypoea, E. A. lupsaeeHkKo,
B. b. Jocomape, A. E. beikoea

B o630pe npenctaBneHbl COBpPeMEHHbIE AaHHble
06 3Tmonorum, natoreHese, AMArHOCTMKE OCTEOMNOPO-
33 U BIVAHUM Ha ero pasBuTUE BO3PACTa, NOJa, OXKK-
peHus n caxapHoro anabera.

KnioueBble cnoBa: 0CTeOnopo3, CaxapHbli Ana-
6eT.

SUMMARY

Osteoporosis: effect of age, sex, obesity
and diabetes mellitus
O. Larin, M. Kyryliuk, O. Tretiak, L. Schekaturova,
O. Giryavenko, V. Dogotar, A. Bikova

This review summarizes the current data on about
the etiology, pathogenesis, diagnosis of osteoporosis
and its impact on the development of age, sex, obesity
and diabetes mellitus.

Key words: osteoporosis, diabetes mellitus.
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