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Mo 3nauumocmu npobaemvL y 63POCAbLLY OCMEONOPO3 3AHUMAEIN YEMBEPMNOEe MECO CPeOU HEUHPEKUUOHHBLY
Goaesneti nocae cepoeunHo-cocyoucmuvlx, OHKOJI02ULECKUX 3a00Le8anUl U caxaprozo duabema. B cpednem on
pazeueaemcs y 409% xenwun u y 13% myxuun 6 sospacme 50 nem u cmapuie.

B nacmosiwee epemens 60npocul npo@PuAAKMUKU U JeUeHUusi OCMEONEHUU U 0CMEonopo3d ¢ 0emckoMm 603pa-
cme A6AAOMCSL AKMYATOHOIMU U HeDOCMAMOuHo usyuennoimu. CyuecmeenHnot npod.aeMol 16asiemcs Hedocma-
MOUHOCIY UCCAC008AHUL, OCHOBAHHBLIX HA NPUHUUNAX O0KA3AMEALHOU MeOUYUHDBL, KOMOpble NO3GOAULU Obl
npumensmov 6 aeuenuu demel 0OWUPHLIL APCEHAN NeKAPCMEEHHBIY CPedCms.

Kawueswvte criosa: ocmeonenus, 0oCmeonopos, 0CMeOKAAbUUR, MUHEPALIbHAS KOCMHASL MACCA,
MUHEPANLHAS KOCMHASL NAOMHOCID, PEHMZEHOBCKAS 08YXIHEePLeMULECKds 0CME00eHCUMOMempPus.
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TREATMENT GUIDELINES AND PREVENTION). LITERATURE REVIEW

Most important problems in adults osteoporosis is the fourth largest non-communicable disease after
cardiovascular diseases, cancer and diabetes. On average, it occurs in 40% of women and 13% of men aged
50 and older. At the present time the issues of prevention and treatment of osteopenia and osteoporosis in
childhood are relevant and insufficiently studied. The essential problem is the lack of research, evidence-
based medicine, which would be used in the treatment of children’s extensive arsenal of medicines.
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Octeonopos (Ol) — cucteMHoe 3aboneBaHne cKkeneta, Ko-
TOPOE XapaKTepM3yeTcs CHUXEHNMEM KOCTHOM MaccChl U HapyLie-
HWEM ee MUKPOAPXUTEKTOHUKMW, CNeACTBMEM YETO ABASAIOTCA
nepenomsbl [1,28,33,38,40,42,43]. 3TUM TEPMUHOM MONb3Y-
oTCs ANS 0603HaYEHUS KITMHUYECKUX, N1aBOPaTOPHbIX U PEHTre-
HOJIOTMYECKUX MPOABNEHUN YMEHbLEHNUS KOCTHOW Macchl
[11,38,40]. OcTeoneHUsA-TEPMUH, yNoTpebnsgemblt 4ns 0603Ha-
YEeHUS CHUXEHUS MIOTHOCTU PEHTreHONOrMYECKON TeHU (Npu
CTaH4apTHOW peHTreHorpadumn KOCTEN) UM KOCTHOM Macchl,
onpeaensieMon MetogaMun KOAM4eCTBEHHOM KOCTHOM AEHCHUTO-
meTpuu [1,2,3,14,15,18,38,43].

1o 3Ha4YMMOCTH NPO6AEMbI Y B3POC/bIX OCTEONOPO3 3aHMU-
MaeT YHeTBEPTOE MECTO cpean HEUHDEKLMOHHbIX 601e3HEN MOC-
fle cepaeyHo-CoCYANUCTbIX, OHKOIOrMYeCKMX 3a6oieBaHUi U ca-
XxapHoro auabera [1,2,3,14,15,16,34,37,38,43,44]. B cpea-
HeM OH pa3BuBaeTca y 40% KeHWnH ny 13% My»41MH B BO3pa-
cte 50 net u ctapuwe [2,12,37,39,42,44]. B HacToslLee Bpe-
MeHS BONPOChl NPOOUAAKTUKN U NeYEHUST OCTEONEHNN U OCTEO-
nopo3a B AETCKOM BO3pacTe ABAAIOTCA aKTyalbHbIMU U HELO-
CTaTOYHO M3y4YeHHbIMK [3,21,37,38,45].

B neTckom Bo3pacTe MHTEHCMBHO HaKannBaeTCcs NMKoBas
KocTHasa macca ([MKM). Ee dopmupoBaHue ABASETCS KNOYEBbIM
3Tanom BO3pacTHOro pa3BMUTUSA CKeneTa, onpeaensoumnm npoy-
HOCTb KOCTM Ha MPOTSKEHUN BCEMN KM3HU YenoBeka. Ocoboe
3HayeHWe npuaaeTcs nepuoay NoaoBoro cospeBaHus. K ero

3aBepleHunto ypoBeHb [MKM Bo MHOrMX yyacTKax cKeneta goc-
TuraeTt 86%, a B oTaenbHbix y4acTkax 100% KOCTHOM macchbl
B3pocnoro yenoseka [2,34,37]. OT ypoBHs [NTKM 3aBuCUT pUCK
pa3BUTMA OCTEONOpPOo3a Ha POHE eCTECTBEHHbIX MOTEPb KOCT-
HOW Macchl ¢ Bo3pacTtom [1,21,39,45,48,52].

B oHTOreHese KocTHas cuctTeMa npeTepneBaeT BO3pacTHbIE
n3meHeHus. PemoaennpoBaHne KOCTU Ha4YMHAETCH BHYTPUYT-
po6HOo [8,16] 1 npoaomKaeTcs HENPEPbLIBHO B Te4EHUE BCEN
W3HU [2]. BbiCOKME TeMMnbl pocTa U OAHOBPEMEHHOE UHTEH-
CMBHOE rMCTONIOTMYECKOE PEMOAENMPOBAHME AeNatloT KOCTHYIO
TKaHb peb6eHKa YyBCTBUTENIbHON K HEGNAronpuUsaTHbIM BO34EN-
CTBMSM. Y AeTen nepBbiX N€T U3HW HapyLleHUs 3aKntovatoTcs
B YMEHbLUEHWM NMJIOTHOCTU KOCTHOM TKaHW, 4TO BEAET K yBenunye-
HUIO TMBKOCTM KOCTEW, CKNIOHHOCTU UX K aedopmMaumnam
[2,7,38,43].

B cBOEM pa3BUTMM KOCTHAA TKaHb NPOXOAMT mocnefoBa-
TeNbHO TPW CTaAMM: MOCTENEHHOE HapacTaHWe Macchl, Nepuos
cTabunmdaunm n GpU3nonornyeckoe yMeHbleHne NA0THOCTHU
KocTu [30].

KocTb npeactaBnser cob6ov AMHAMUYHYIO XUBYIO TKaHb C
BbICOKOM YYBCTBUTENbHOCTbIO K Pa3/IMYHbIM PETYIATOPHbLIM, KOH-
TPONMPYIOWMUM MEXaHU3MaM, 3HA0-U IK30FEHHbIM BAUAHUAM
[2,10].

CKOpoCTb 0O6HOBNEHUSA KOCTHOM TKaHMW y AeTen gocTturaeTt
30-100% B roa. B coyeTaHnu ¢ BbICOKOM aKTUBHOCTbIO pemoje-



JINPOBaHUA NMONOXMUTENbHbLIM 6anaHc ob6ecnevynBaeT 6bICTpoE
yBenmMyeHune KoctHon macchl [4,9,20,22]. MNMpouecchl paspylie-
HUSI CTapoOn KOCTU M 06pa3oBaHWe HOBOW (LMK PEMOLENNPO-
BaHWS) MPOUCXOAAT MOCTOAHHO. Bo BpemMs pocTa yanuMHeHue
KOCTM OCYLLEeCTBISETCH 3a CYET POCTOBOIO Xpslla, a ee pacllu-
peHve — 3a cYeT OT/IOXKEHUS BHOBb 06pa30BaHHOM KOCTHOM
TKaHu B cybnepuoctanbHOM NpocTpaHcTBe. [pOA0IXKNTENBHOCTL
MOJSIHOTrO LMKNa peEMOLENMPOBaHUA COCTaBnseT B cpeaHem 5
MecsaueB, U3 HUX 3 Hefjenu 3aHumaeT pesopbund. KocTHoe
pemMoaenMpoBaHue ABASeTCH MeXaHU3MOM, HanpaB/ieHHbIM Ha
COXpaHeHue romeocTtasa, poCT U OGHOBJIEHWME KOCTHOM TKaHMU.
OHO ocyulecTBASETCS FPYNNON cneumdruyecKmx KNeToK, TaK Ha-
3blBaemMown 6a3afibHOM MHOroK/1eTo4YHOM eanHuLen (BME). Mpo-
JOJIKUTENbHOCTb XM3HU BME — 6-9 mecsLeB. KOCTHbI 06beM,
3amellaemMblit oaHo BME, — 0,25 mMm3. UHTepBan mexay noc-
nefoBaTeNbHbIMU 3NMN304aMW PEMOAENMPOBaHUS B O4HOM U
TOM Xe yyacTKe ckeneta coctaBnseT 2-5 net [16]. O6a npouec-
ca — pe3opbumna u Kocteobpa3oBaHMe — TECHO CBSA3aHbl U
ABNSAIOTCA Pe3y/bTaTOM KNEeTOYHOro B3auMOLeNCTBUS OCTEOK-
nacTtoB n octeo6nactoB. CKopocTb 06MeHa BCEero ckenera —
10% B rog, B TOM YUC/e KOPTUKaNbHOM KOCTU (75% ckeneta) —
4%, TpabeKkynapHon KocTn (25% ckeneta) — 28% B rofa
[1,4,16,17,25].

KocTHas macca octaeTcs cTabuabHOW NPy OAMHAKOBOM Cpea-
HeW CKopocTh pe3opbunn u HoBooGpa3oBaHua. Ee Hakonne-
HUWe B eTCKOM BO3pacTe ABASeTcs pe3ynbTaTtoM B3auMoaew-
CTBUSA MHOTUX daKTopoB. [loka3aHo, 4TO reHeTUYeCcK1e COCTOB-
naumne onpeaensoT BapmabenbHOCTb KOCTHOW MUHEPaNbHOM
NAOTHOCTU Ha 80%, 3K30reHHble NpUinHbl Ha 20% [4,17].

KocTHas TKaHb BbIMOMHAET OMOPHYI0O U METaboNnYeCKyto
dYHKLMIO, yHacTBYS B perynsauum obmMeHa Kanbumsa u docdopa.
Ha ponto MMHepanbHbIX KOMMOHEHTOB npuxoautca 60 — 70%
OoT 06LWEeN Macchl 3penon Koctu. KopTukanbHaa KocTb Ha 80 —
90%, a TpabekynapHasa Ha 15 — 20% KanbUuMbULMPOBaAHLI [6].

OueHKa ypoBHS MeTabonn3ama Kanbuuna u docdopa B No-
BCEHEBHOW KIMHUYECKOWM NPaKTUKe NPOU3BOANUTCH MO UX KOH-
LleHTpaLun B KpoBU. B HopMe y AeTeln noKkasaTenu o6LLero Kanb-
UMSA B CbIBOPOTKE KPOBMW KonebnioTcsa B npegenax 2,3 — 2,8,
HeopraHunyeckoro ¢ocdopa — 1,3 — 1,8 mmonb/n. bonee 90%
Kanbuunsa n 70% dochopa HaxoaUTCH B KOCTAX B BUIE Heopra-
HUYeCKux conew [7]. NoHn3npoBaHHbIE (aKTUBHBIE) POPMbI ITUX
MWKPO3/EMEHTOB COCTaBAAIOT cOOTBETCTBEHHO 50 1 55%, CBS-
3aHHble C 6enKamMu (NPEUMYLLECTBEHHO € albbyMUHOM) — 30 1
10%, opraHM4YecKui KanbLni B BUAEe KOMMJIEKCOB C 1aKTaToM,
6ukapboHaToM, pocdaTom, cynbdatoM — 20%, docdop, cBs-
3aHHbI C KOMMJIEKCOHAMU (HaTpueM, KalbLMeM, MarHem) —
35%[16,15,8,48,51]. B KOCTHOM TKaHU KanbLWW NpUCYTCTBYET
B coeauMHeHuu ¢ dochaToM B BUAE OKcuMamaTuTa, OTKyda OH
MOXeT 6blTb MOBGUIN30BAH BO BHE-U BHYTPUKIETOYHYIO XWUa-
KocTb [35,36,43].

MNOHN3NPOBaHHbLIN KalbLUWM KPOBW HeceT Ha cebe OCHOB-
Hyl0 GYHKLMOHaNbHyl0 Harpy3Ky [48]. Ero KoHueHTpauns noa-
LEPXMUBAETCH Ha OnpeAesieHHOM YpOBHe psagoM GU3M0Noru-
YeCKMx MexaHnM3MoB. CogeprkaHne akTUBHOIO KanbLusa B KPO-
BW MMEET JOCTAaTOYHO Y3KUIN Ananal3oH: 1,1-1,4 Mmonb/n.

CucTtema perynguumM romeoctada KanbLuUa B OpraHusme
cnoxxHa. OCHOBHbIMW PEryNSTOPHLIMK CBOWCTBAMKU obnajatoT
napawuToBUAHbIE >Xefie3bl, KOCTU, MOYKU, KULIEYHUK
[8,27,29,30].

Perynsauuna o6meHa Kanbuma n docodopa

OCHOBHbIMM perynaTopaMn o6MeHa KanbLng B OpraHuame
ABNAIOTCS NapatupeouaHbii ropmoH (MTl), KanbuMTpUon (aK-
TuBHasa dopma ButamuHa [ — 1,25(0H)2D3) M KanbLUTOHUH.
MTr n BuTaMuH [l oKa3blBaloT Ha OOMEH KanbLUsA aKTUBUPYIO-
uee, a KanbUUTOHUH — MHTMBUpPYlOLWee aencTeue [2,8,38].

[Mpy M3MEHEHUM KOHLIEHTpaUmMu Kanbuusa Ha 1% cuctema,
perynupytowas Kanbummn-dochopHbin 06MeH, akTUBU3npyeTcs,
N9 BOCCTaHOBAeHWs romeocTasa [1,3]. [MnoKanbLMemMus CTu-

Mynupyet cuHTe3d MMTI, KoTopbi yCUInBaeT BbiBEAEHWE Kallb-
LIMSl U3 KOCTHOM TKaHM B KPOBb U pe30p6LMI0 ero U3 Kinyb6o4yKo-
Boro ¢unbrpaTta. Moa BanaHunem MNTI ymeHbllaeTcs peabcopb-
Luma docdhopa B MOYEYHbIX KaHanbL,ax U ycKopsAeTcd 6UMOCUHTE3
KanbuuTpuona B noykax [3,10,21]. MMTI ctumynupyeT o6pas3o-
BaHWe OCTEOK/IACTOB U UX NponndepaLuio, Bbi3biBaeT yBeaMYye-
HWEe B OCTeOoK/lacTaxX BHYTPUKNETOYHOIO KalibLiUsA, UHIMBuUpyeT
CUHTEe3 KonnareHa, ocTeoKasbliMHa, Wweno4yHon docdaTtasbl
[5,6,17].

ButamuH [l oka3biBaeT Ha KOCTb aHabo/iInYyecKoe AencTeue,
CTUMYNMPYs BcacbiBaHWe pocdaToB, YeM CNOCOOCTBYET co3pe-
BaHWI0O MaTpMKca M ero muHepanudauum [17, 13].

B ycnoBusx runokanbuMemMun BUTaMuH [l BpEMEHHO yBENU-
YynBaeT pe30p6LUI0 KOCTHOM TKaHU, aKTUBU3NPYs 06pa3oBaHmne
OCTEOK/1aCTOB U3 reMOMNO3TUYECKUX NPeALleCTBEHHUKOB U YCH-
nuBas ux guddepeHUnpoBKy. OH cnoco6CTBYET €ro BcachiBa-
HUIO B KULLEYHUKE N peabcopbLmnm B novkax [19,44]. MNpu Hop-
MOKanbLMeEMUN BUTaMUH [l aKTUBUPYET AEATENbHOCTb 0CTE006-
N1acTOB U CHUXKaeT pe30pOL Mo KOCTHON TKaHW. AKTUBHbIE MeTa-
601UTbl BUTaMUHa [ perynmpyloT CUHTE3 TKaHEBbIX GaKTOpPOB
pocTa, KonnareHa 1 M MmaTpuKCcHbIX 6enkoB. [17,19].

Y feTen paHHero Bo3pacrta, 0CO6eHHO Ha MEPBOM rOAY XKM13-
HU, Yalle pa3BMBAETCH 3K30rE€HHbIM rMNOBUTaMUHO3 [, CBA-
3aHHbIM C HeJOCTaTOYHbIM MOCTYMJIeHWeM ¢ nuwen. Jedbuunt
BUTaMMUHa [ MOXeT 6blTb 0OYC/IOBNEH HapyLEHUAMM NpoLec-
COB 06pa30BaHus ero akTuBHbIX MeTabonuToB [15].

KanbUWTOHUH (NeNTUAHbIA TOPMOH, BbipabaTbiBaeMblin C-
K/IETKaM¥u LMTOBUAHOM Xeneabl) ABNSETCH HEMPSAMbIM aHTaro-
HucToM MTI. Ero 6uonornyeckuin apdeKT 3aKo4aeTcs B CHU-
KEHUU YPOBHS MOHU3MPOBAHHOIO KanbLnsa KpoBu [15,33,58].

YpoBeHb KafibLMTOHWMHA 3aBUCUT OT NOJOBOW NPUHAANEK-
HOCTM — Y MY)XXYUMH ero cogepxaHue B 4 pa3sa Bbllle, YEM Y
EeHLWWH [57].

KanbLUWTOHWMH NOAaBNSET aKTUBHbIM BbIXOA KanbLIUS U3 Kie-
TOK, o6ecrneymBaeT ero nepexoj B HEMOHU3UPOBAHHYIO GOpMmY,
TOPMO3UT MOCTYMJIEHWE B KPOBb MUHEpPAJIbHbIX U OpraHuyec-
KMX KOMMOHEHTOB KOCTHU. oA ero BAUSHUEM NMPOUCXOANT yTrHE-
TeHune peabcopb6uumn conen Ca, Na, K, Mg, dochaToB B noyeuy-
HbIX KaHafblLax U cCTUMynuMpyeTcs o6pa3oBaHuWe KanbLUTPUO-
na. KanbUWTOHWH MHTM6MpPYEeT pe3opbLnio KOCTU, NoAaBaas
GYHKLMOHMpPOBaHME OCTEOK/IaCTOB M NpoL,ecc X o6pa3oBaHng
M3 NpejlecTBEHHUKOB B KOCTHOM MO3re, a TakXe aKkTUBUpys
ocTeob6nacTbl U CMHTE3 KonAnareHa [16,20].

HapyweHne o6bmeHa Kanbumsa n docdopa

[TpUYUHBI, BbI3bIBaAOLWME CHUXKEHME YPOBHSA KalibLIUS B KPO-
BUW, pa3Ho06pa3Hbl. K HUM OTHOCATCA HeJoCTaToYHOe MoCTyn-
NeHne Kanbuusa ¢ nuwen, geduunt ButamuHa /[ (HegoctaTtou-
HO€ MOCTYMNJIEHME C NULLEN, HApYLUEHWE BCaCbiBaHUS B KULLEY-
HUKe, NojaBneHne 6MOCUHTE3a aKTUBHbIX GOpM), HecbanaHcu-
poBaHHOE cofepiKaHue B Nnulie HeopraHnyeckux docdaToB U
MarHus, HegoctatoyHas BbipaboTKa MNTI (TpaH3UTOpHas rmno-
YHKUMA NapalwmTOBUAHbBIX Kene3 y HOBOPOXKAEHHbIX, BPOX-
JeHHas runonnasusa u anias3ug napawuToBUAHbIX Xenes, ce-
MEWHbIV rMnonapaTMpeos, TpaBMaTUYeCKoe NoOBpeXAeHNe Na-
pawmMTOoBUAHbIX Xenea) [8, 12,22].

daKTopamu pucKa pa3BUTUS OCTEOMNEHMM CHUTAIOTCS reHe-
TUYECKas U KOHCTUTYLIMOHaNbHAsA NpeapacnonoXeHHOCTb (pe-
3UCTEHTHOCTb PELLENTOPOB K BUTaMUHY [l, BPOXKAEHHbIE AedeK-
Tbl CUHTE3a KoNlareHa, reHeTUYeCKN JeTEPMUHUPOBAHHbIE pa-
XuTOonoao6Hble 3a6oneBaHus, HU3KWE TeMNbl GU3NYECKOTO
pa3BUTUS), OTKIOHEHUSA B COCTOSHUM 340POBbS XEHLWMUHbI BO
BpemMs 6epeMeHHOCTM M NnaKkTauuu (rectos, HepaunoHaabHoe
nutaHue), 3aboneBaHns (3HLOKPUHONATUN, AUCTPOPUN, CUHA-
pPOM HapyLIEHHOr0 KULLIEYHOro BCacbiBaHWs), HepaLMoHalbHoe
BCKapm/MBaHue pebeHKa B pa3findyHble BO3pacTHble Mepunoabl,
HapyleHne BcacbiBaHUsA Kanbuusa n dochopa B KULWIEYHUKE,
ancbanaHc B peabcopbumn Kanbumsa n pocdopa B NOYEYHbIX
KaHanbLax (BpoxAeHHble N MpUobpeTeHHble HedponaTum, Xpo-



HUYecKasa novyeyvyHasa HejocTaTo4yHOCTb) [13,14, 15,20].

CyleCcTBEHHOE BIMSIHWE HA FTEHETUYECKYIO MporpaMmmy no-
CTPOEHUSA KOCTU OKa3blBaloT paKTopbl NuTaHund [1,15,16]. On-
TMUManbHag cyTo4Has MOTPEeBGHOCTb B KalbLMW COCTaABASET Y
HOBOPOXAEHHbIX U AeTen Ao 6 mecsaueB XnU3HU 400 mr, B BO3-
pacTe oT 6 mecsiueB Ao 1 roga — 210 mr, ot 1 roga go 3 net —
500 mr, netn 4-8 net — 800 mr, aetn 9-13 neT M NOAPOCTKKN 14-
18 net — 1300 mr [1,14,15].

OnTUManbHbIM UCTOYHUKOM KanbLKS y AeTEN NEPBOro roaa
YXU3HU ABNAeTCs rpyaHoe MonoKo. B Hem nmeetcs Heob6xoam-
MO€e 18 Ny4Yyllero yCBOEHWS COOTHOWEHWE CONen KanbLus K
docdopa (2:1). OgHaKO KEHCKoe MOMIOKO He obecneynBaeTt
NONHOCTbIO NOTPEBGHOCTU pebeHKa B BUTaMuUHe [1, a Y HELOHO-
IWUEHHbIX AeTeln — TaKxke B Kanbuuun n docodope [6,14,17]. Y
[leTeV cTapwero Bo3pacTta OCHOBHbIM UCTOYHUKOM KanbLus Ciy-
XaT MOJIOYHbIEe MPOAYKThI.

O4HMM N3 GaKTOPOB pUCKa Pa3BUTUS TMNOKaNbLUEMUMN AB-
naeTca paa 93HAOKPUHHbLIX 3a60/ieBaHMi, B TOM 4Yuce caxap-
Hbl AnaberT.

B matoreHe3e octeonopo3a npu caxapHom gunabete Bbije-
NIA0T HECKOJIbKO OCHOBHbIX 3BEHbEB. AGCONIOTHBLIN AebuunT
MHCY/IMHA CHUXaeT BblpaboTKy ocTeobnactaMu KonsiareHa u
wenoyHon docdatasbl, HEOOXOAUMBIX 4/1F 06Pa30BaHUA KOCT-
HOro MaTpMKca M ero MMHepanu3alnu, yMeHbllaeTcs Takxke
CTUMYNALNS OcTe061acToOB, ONocpeaoBaHHasn Yepesd UHCYINHO-
noao6HbIM daKTop pocTa. MpssMoe BAUAHWE BbICOKOW KOHLLEHT-
paLWu rMOKO3bl 3a CYET KOHEYHbIX MPOAYKTOB MMKO3UINPOBa-
HUS MOXeT ycunuBaTb pe3opbLUI0 KOCTU OCTeoKnacTamu.
Bcnencteue CHUXKEHHOW CEKpeLMM MHCYNMHA MOXKET UMETb
MEeCTO HeJOCTaTOK aKTUBHbIX MeTabonUTOB BUTaMuHa [, 4To
BEAET K CHUXXEHMIO BCACbIBaHWUS KanblLMs B KULLEYHUKE U YCU-
NIeHUI0 ceKkpeunmn n aktuHocTu MTI, 4TO co3aaeT oTpuLaTenb-
Hbl 6anaHC KanbLWs B OpraHnM3mMe U ycuinBaeT pe3opoLuio
KOCTHOM TKaHu [41].

Han6onee yasBuMble nepuoabl Ans NpoLecca HakonaeHus
KOCTHOM Macchbl MpX caxapHoMm AnabeTte: BpemMs ny6epTaTHOro
CKayKa (12-16 nerT), KOraa y nunL ¢ caxapHbiM guabeToM Ha-
61101aeTcs CHUXKEHME GOPMUPOBAHMUSA MUKA KOCTHOM Macchl [5].

OAHO U3 TAXKENbIX OCIOXKHEHUI cCaxapHOro agvabeTa-agnabe-
Tuyeckas HedpponaTtua. JuabeTnyecKkoe NoparKeHMe NoyeK aB-
naeTca NPUYNHOM NIETaNbHOIO UCXo4a Y 3HAYUTENBHOIO KO-
yecTBa NaLMEHTOB C caxapHbiM agnabeToMm. YacTtoTa anabeTtu-
4yeckomn HedponaTuu, No JaHHbIM Pa3IMYHbIX aBTOPOB, KONE6-
netcs o1 10 go 54% Bcex cny4yaeB 3ab6oneBanusa [1,41]. MNosgs-
NIeHNEe KIMHUYECKUX MPU3HAKOB MOpPaXKEHMUS NOYeK o3Ha4vaer
HacTynaeHune rpybbix U HEOBPaTUMbIX UBMEHEHUW B CTPYKTYpe
HedpoHa M MHTEPCTULMU, @ TaKKE OTHOCUTENLHO Manyio 3bh-
GEKTUBHOCTb TEpaneBTUYECKMUX MePONPUATUIA [37].

Mpu XpPOHMYECKOM NOYEeYHOM HegocTaToqHOCTH (XIH) npouc-
XOAWUT HapylweHWe BOLHOM0, 31EKTPOJIUTHOIO U KUCOTHO-Le-
NoYHOro 6anaHca, Bbi3biIBa€TCH a30TEMUSA U HAPYLLUEHWUS CTPYK-
TYpbl U GYHKLUMU MHOFUX CUCTEM OpraHn3ma. M3meHsaTCs Ko-
JINYECTBEHHbIE U KA4YECTBEHHbIE XapaKTEPUCTUKM KOCTH Nocpea-
CTBOM My/nbTMdaKTOPHUaNbHOr0 BAUAHUSA Ha KOCTHbIN MeTabo-
NM3M, cNoco6CTBYS PAa3BUTUIO OCTEOMEHUM, OCTEONOPO3a U MOo-
Bblllas PUCK NepenomMoB. TaK e pUCK MOTePM MacCbl KOCTU
NoBbIWAET XPOHUYECKMI aLMA03 — HaCTbl CMYTHUK TEPMUHANb-
How cTagmn XIMH. Cyntaetcs, 4To MeTaboIMYEeCKUIA aLmMa03 BU-
€T Ha KOCTb NYyTEM CTUMYNSLIMM MEAUMPOBAHHOW OCTEOKNACTa-
MW pe30op6L MK KOCTU U MEANMMPOBAHHOIO ocTeo6nactamu Gop-
MWPOBaHWUA KOCTU, HapyWeHnsa aencTeus napatropmoHa (MTr)
n BUTamuHa [ [41].

B HaweW cTpaHe HET cepbe3HbIX UCCNef0BaHUIn MO COCTOS-
HUIO GOCPHOPHO-KanbLMEBOro 06MeEHa y AeTen B pasiMyHblie
nepuoabl pa3zsutua CA.

KnaccudumKaumsa octeonoposa

B HacToflwee Bpemsa cyliecTByeT paboynit BapuaHT Knaccu-
GUKaALMOHHbBIX KpUTEPUEB NEPBMUYHOrO OCTEONOpPO3a y AeTen

[17], KOoTopbI NO3BONSAET Bpayy-neamatpy OpueHTUpoBaThCs B
pa3HO06pa3HbIX HAPYLIEHWUSAX KOCTHOM TKaHU M MPOBOAUTb CBO-
eBpeMeHHoe nevyeHune n npodunaktuky Ol B pacTywem opra-
HM3me. CornacHo aTon KnaccuduKauuum, Bolaenatot [2]:

- 110 Bo3pacTHomy ¢pakTopy: Ol paHHero 1eTckoro Bo3pacTa
(mo 12 ner); Ol cTaplwero ageTckoro Bo3pacTta (12-14 neT); 1oBe-
HuUnbHbIK Ol (cTapwe 14 neT);

- [10 3TMOJIOMMYECKUM paKTopaM: BPOXKAEHHbIN, NpUo6peTeH-
HbIR;

0 PacrnpoCcTPaHEHHOCTH: CUCTEMHbIN, NOKabHbIN;

- 110 XapaKTepy U3MEeHEHUN KOCTHONU CTPYKTypbl: Anddys-
Hbl, O4aroBblM, MATHUCTbIA, CMELIaHHbIN.

[narHocTMKa KOCTHOM MUHEPanbHOM NIOTHOCTU U KOCTHOTO
meTabonmMama

[Ona onpefeneHns MuHepanbHOM KOCTHOM macchl (MKM) n
MWHEpanbHOM KOCTHOM NaoTHoCcTM (MKIT) ncnonb3yloT HEMHBA-
3MBHble MeTOAbI UccnefoBanusa [18,21].

Onqa oueHkn MKI B HacToswee BpeMs NPUMEHSAIOTCSH PEHT-
reHorpadusa Kocten ckenerta, OTOHHaAsA U PEHTreHOBCKas eH-
CUTOMETPUS, KONMYECTBEHHOE YIbTPa3BYKOBOE UCCIE0BaHMeE,
KoNiMyecTBEeHHasa KoMnbloTepHasa Tomorpadua [1,3].

[1o peHTreHorpaMmme MOXHO AMarHOCTMpPOBaTh OCTEONOPO3
npu notepe He meHee 20-30% KOCTHOM Macchbl. ATOT MeTOA NO
CBOEW TOYHOCTU M BOCMPOU3BOANMOCTH PE3YNbTaTOB 3HaYUTE b-
HO ycTynaeT COBPEMEHHbIM MeToAaM OCTEOLEHCUTOMETPUM
[1,4,21,22,37,38].

®DOTOHHbIE M PEHTFEHOBCKWE AEHCUTOMETPbLI NOAPa3aens-
I0TCH HA MOHO-U AnXpomaTnyeckne. MoHoxpomaTU4eCKMe atoT
BO3MOXHOCTb UCCNIElOBATb TO/IbKO KOPTUKANbHYIO TKaHb. [nx-
poMaTUyYeCKne MeTOAbl-KOPTUKANbHYIO U TpaBeKyNAapHYLO, 4TO
NO3BONAET ONpefeniTb MUHEPanbHYIO KOCTHYIO NMJIOTHOCTb Me-
pudepnyecKoro n oceBoro ckeneta. Metoabl GOTOHHOM abcop-
GLIMOMETPUM B MPAKTUHECKOW AEATENBHOCTU MPUMEHSIOTCH PEAKO
13-3a HallM4mMs UCTOYHUKA PAAMOaKTUBHOIO U3NyYEHUS.

B nocnegHee gecAtuneTne WMpoKoe pacnpocTpaHeHue rno-
JlyYUN PEHTreHOBCKMe aeHcuTomeTpsl [1, 2, 5. 6, 8, 20, 23,
24, 26, 29, 38, 43].

[ns onpeneneHns MMHepanbHOM KOCTHOM MIOTHOCTU «30-
NIOTbIM» CTaHAAPTOM CYMTAETCS METOZ ABYX3HEPTETUYECKOW PEH-
TreHoBCKon a6cop6umomeTpun (DEXA — dual energy x-ray
absorbciometry). OH faeT BO3MOXHOCTb UCCNELOBAHUSA OCEBO-
ro v nepudepmnyecKoro y4acTkoB cKeneTa, UMeeT BbICOKYIO YyB-
CTBUTENBHOCTb U CNELUPUYHOCTb, TOYHOCTb U HU3KYIO OWKNOKY
BOCMPOM3BOAMMOCTU, MUHUMAJbHYIO 4O3Y 06/1y4eHUs U BbICT-
poTy uccnegoBanus. Metogom DEXA npu CKaHMpOBaHUK onpe-
[leIeHHOr0 y4yacTKa cKeneta NpPOUM3BOAWUTCH U3MEPEHUE ABYX
BEIMYMH: NNOWALN CKaHUPYEMOW NOBEPXHOCTH (CM?) U copep-
YXaHWA KOCTHOrO MUHepana (r), U3 KoTopblX Aanee Bbl4yucnseT-
Csl ele OAMH KTMHUYECKU 3HAYUMBIA NapaMeTp NPOEKLMOHHas
MWHepanbHasa KocTHaa naoTHocTb (MKIM=MKM/nnowaabcKaHu-
pyemoi noBepxHocTu, r/cm?) [2,3,4,5,20,31,32,38,43].

B HacTosee Bpema Hanbonee WMpPOoKOo NCNONb3YOTCHA CTaH-
[lapTHble aBTOMaTUYECKNE NPOrpaMMbl AN OLLEHKWU MUHEPaNb-
HOM MJIOTHOCTM MOSICHUYHOro OTAena NO3BOHOYHMKA (B ABYX
NpoeKLMax), NPOKCMManbHOro oTaena 6eapa, Kocten npeansne-
Ybsl M Bcero Tena [1,2,3,54,].

KomnbloTepHOe o6ecneyeHre 0OCTEOAEHCUTOMETPOB COAEP-
XUT pedepeHTHylo 6a3y-HOpMaTUBHbIE MOKa3aTenun no nony u
BO3pacTy. B Kaxaon nonynaunun JOMXKHbI 6bITb ONpeaeneHsbl
COGCTBEHHbIE JaHHble, TaK KaK MHOroe 3aBUCUT OT XxapaKTepa
nUTaHWsa HaceneHus. ns NpoBeAeHUs UccneaoBaHuin B neau-
aTpUYECKOMN NpaKTUKe ocoboe 3HaYeHne MMEET Hanuyume crne-
LManbHOM NporpaMmbl onpeaeneHns MMHepPanbHOW NIOTHOCTb
KOCTHOW TKaHW y AeTen, Ha4ynHasa ¢ poxkaeHua [2,4,6,29,35,44].

[OaHHble MKl nauveHTa cpaBHUBAOTCS C HOPMATUBHbBIMM,
paccyuTbiBaeTcs OTKNOHEHWEe UHAWBUAYaNbHbIX 3HAYEHUN OT
CpeLHEeBO3PaCTHOM HOPMbI (Z-KpUTEPWR), OT MMKOBOM KOCTHOM
Macchbl 1L, COOTBETCTBYIOLLEr0 nona (T-KpUTepui), a TakKe on-



pefensetcs BennYnHa CTaHJapTHOro OTKIOHEHUSA OT cpeaHe-
CTaTUCTUYECKMUX MOKa3aTenen. BennunmHa ctaHgapTHOrO OTKO-
HEHUSA NO3BONSAET KOIMYECTBEHHO Pa3NnUYUTb BapuaHTbl HOP-
Mbl, OCTEONEHUIO M ocTeonopo3 [36,38,44,45,54].

B negnaTtpuyeckon npaKTUKe, B OT/IMHME OT B3POCIbIX, AM-
arHoCTM4YeCcKoe 3Ha4YeHMe UMEET TONbKO Z-KpUTepui. TOT No-
KasaTe/lb 3aBUCUT OT Bo3pacTa. OH y4UTbIBaeT pasHuLy Mexay
MMK nauueHTa 1 cpeaHecTaTUCTUYECKON HOPMOW Ana 3[0pP0-
BbIX leTeN 3TOr0 e Bo3pacTta U nona.(1,2). 3HavyeHusa Z-kpute-
pusa 0o-1SD paccmaTpuBatoTca Kak Hopma, oT-1SD go-2,5 SD
— KaK ocTeoneHuns u 6onee-2,5 SD — KaK ocTeonopos
[2,3,4,6,20,39,50,60].

Haunbonee nHpopmaTUBHbLIM ABASETCH UCCefOBaHWeE ABYX
obnacten ckeneTa, YTO CHUXKXaEeT BEPOATHOCTb OWKOKK. Pelle-
HMe Bonpoca 06 o6beMe UccnefoBaHuUs (LeHTpanbHbIM UK Ne-
pudepnyecKkuin otaesn) 3aBUCUT OT MOCTaBJIEHHOM KITIMHUYECKON
3afja4yn. UamepeHne MUHepanbHOW KOCTHOW NNOTHOCTU AaeT
OTBET Ha OCHOBHbIE KIMHUYECKME BOMPOCHI, KAKOW Yy AAHHOIO
nayneHTa pUcK BO3HMKHOBEHUS MEPENOMOB, KaK MeHseTcs
KOCTHas NJIOTHOCTb Y NaLlMeHTa C BO3pacTOM WK B XO4e NPOBO-
anmon tepanuu [2,9,10,46,55,59,61].

PasBuTHe MeToaa KONMYECTBEHHOM KOMMbIOTEPHOM TOMOT -
paduun NO3BONSET OCYLLECTBUTL NMPOCTPAHCTBEHHOE pa3jene-
HUWEe KOPTUKaNIbHOW U TpabeKynsspHOM KOCTU, MONYy4YUTb ee
06beMHbIE XapaKTEPUCTUKK. Npn KOMNbIOTEPHON TOMOrpadum
MCK/TIOYaEeTCs MPOEKLMOHHOE HaNoXeHWe NPUNeXKaLinx KOCTHbIX
CTPYKTYP M OKPYXKaloLMX TKAHEN, YTO NOBbLIWAET TOYHOCTb U3-
MePEHUA KOCTHOM MaccChl. TOT METO/ ABNAETCA AOPOrocTos-
WKMM M JaeT OTHOCUTENbHO 6OJbLIYIO NyYeBYIO HArpyaKy, 4To
OorpaHM4YMBaET ero NpUMeHeHne B NneanuaTpUYecKon NpaKkTuKke
[37,51].

B nocnegHue roabl akTMBHO pa3BUBaETCS KOMYECTBEHHASR
yNbTpa3ByKOBas AEHCUTOMETPUSA, KOTOpas NO3BONSET OLLEHHU-
BaTb COCTOSAHME KOCTHOM TKaHM MO CKOPOCTU MPOXOXKAEHMUS YNb-
TPa3BYKOBOW BOJIHbI Yeped KocTb (SOS — speed of sound) u
Be/IYnHe ee 3aTyxaHua B Koctn (BUA-broadband ultrasound
attenuation). HazBaHHble NOKa3aTenu oTpaXkatoT 3N1aCTUYHOCTb,
KECTKOCTb U MPOYHOCTb KOCTU. [pK CpaBHUTENBHON OLLEHKE
3OPEKTUBHOCTU YNbTPA3BYKOBOM U PEHTITEHOBCKOM AEHCUTOMET-
pYK OaHHble pa3MyHbiXx aBTOPOB oT/inM4atoTcsa. Ho o6a meToaa
NO3BOASAIOT AOCTATOYHO TOYHO OLLEHUTb KOCTHYIO Maccy U pUCK
nepenomos [30,37,53].

C 1994 roga no pekoMeHgaumn akcneptos BO3 BhisiBne-
HME 0CTeonopo3a NPOBOAUTCA NO pe3ybTaTaM PEHTIEHOBCKOM
[ABYX3HEepreTMyecKomn ocTeoeHCUTOMETPUM, KOTOPaAs ABASETCS
«30/10TbIM CT@HAAPTOM» AMArHOCTUKU MUHEPANbHOM KOCTHOM
nnoTHocTu [4,16,29,37,47].

MccnenoBaHne GUOXMMUYECKUX U MONEKYNSPHO-TEHETUYEC-
KMX MapKepoB KOCTHOro metabonnama

[N yTOYHEeHMS NPUYUHbI U HaNPaBAEHHOCTM NPOLLECCOB pe-
MOZEeNMPOBaHUA KOCTU NPKU OCTEONOPO3€ UCNONb3YIOTCA A40MOJI-
HUTENbHbIE METOAbl AMArHOCTUKU: OnpeaeneHne ypoBHeN Kanb-
umMsa n docdopa KpoBM, UX IKCKPELIMSA C MOYOM, UccnegoBaHne
noKkasaresien Kanbunmuperynupyrowmx rooMoHos — MTI, Kanb-
umMtpuona, metabonnTtoB BUTamuHa 1. [lokasaHo, 4To GUOXUMMU-
YyeCcKue MapKepbl NO3BONAIOT HA PaHHUX 3Tanax AMarHoCTUpPO-
BaTb NPU3HaKKW NOTEPU KOCTHOM Macchl [26,48].

BbigenstoT ABe rpynmnbl GUOXMMUYECKMX MAPKEPOB: MapKe-
pbl KOCTEO6Pa30BaHMA (KOHLEHTPALMA OCTEOKabLMHA B Cbl-
BOPOTKE WM NNa3me KPOBMW, aKTUBHOCTb M30dpepMeHTa Lie-
noyHon docdaTasbl KPOBU) U MapKepbl pe3opbLuunn (TapTpart-
pe3ncTeHTHada Kucnaa docdartasda KpoBM, NPOAYKTbl Aernapa-
Tauuun KonnareHa 1-ro Tmna — KonjnareHoBble NonepeyHble co-
efnHeHns — B-CrossLaps KpoBU AW NUPUANHONUH U AUKCUNN-
PUANHONMH B MoYye, C-n N-KOHLEeBble TEIONENTUAbI KONareHa
1-ro TMna, onpejensiemble B CbIBOPOTKE MM Mna3Me KpPoBH, a
TaKXe 3IKCKpeLuunsa rugpoKcunpoanHa ¢ mo4yon). Hanbonee mH-
dopmaTUBHbIMM MapKepaMn KOCTHOro GopmMmnpoBaHns cumTa-

IOT OCTEOKasbLMH M KOCTHYIO Weno4Hyto pocdaTtasy, a pe3opb-
unn — B-CrossLaps [26,49].

OcTeoKanbumH (OC) cMHTE3MpPYEeTCH ocTeo6nacTaMu U ABNS-
eTcq Hanbonee pacnpoCTpaHeHHbIM HEKOJIIAareHOBbIM 6ENKOM
KOCTHOI0 MaTpuKca, cneumduyeH ang KOCTHON TKaHU U AEHTHU-
Ha. OC paccmaTpuBaeTcs Kak OMH U3 caMblX MHOOPMaTUBHbIX
BUOXMMUYECKNX MapKepoB GOPMUPOBAHNSA KOCTU U CKOPOCTH
«KOCTHOI0 060p0oTar. PyHKLMSA OCTEOKANbLIMHA 10 KOHLIA He 13y-
yeHa. bnarofaps cBOen XMMUYECKON CTPYKTYPE OH MOXKET BCTY-
naTb BO B3aMMOAENCTBUE C rugpokcuannatutom [20,26,56].

B oHTOreHese ocTeoKanbLWH NOSBASETCA O4HOBPEMEHHO C
HayanoM MWHepanu3aunn Koctu. OCTeOKanbLMH BKIOYaeTCS
BO BHEK/1IETOYHbIN MaTPUKC_KOCTHOM TKaHU. [loka3aHo, 4TO OC-
TEOKanblLMH NOSBNSETCS B KPOBMU B pe3ynbTaTe CEKpeuun 3
KJIETOK KOCTHU, @ He U3-3a pacnaja KOCTHOro MaTpukca. Ypo-
BEHb OCTEOKasblLiMHa B CbIBOPOTKE XOPOLIO KOPPENUPYET C MPO-
LLeccom o6pa3oBaHUs KOCTU, HYTO JOKa3aHO C NOMOLLbIO TMCTO-
MOPbOMETPUN U UBYHEHUS KUHETUKM OOMeHa Kanbuusa. KoH-
LleHTpaLuusa ocTeoKanbLMHa YBENIUYMBAETCH C BO3PACTOM, He-
3Ha4yuUTeNbHO NOBbIWAaACh B BoO3pacTe 5-6 feT, u 4oCTUraeT MakK-
cumyma y geBoyek K 11-12 rogam, manb4ynkoB-K 13-14 ro-
[aM, 4TO COOTBETCTBYET MaKCHMMa/lbHOM CKOPOCTU pocTa B 3TOM
Bo3pacrTe. [locne 3aBepllieHns pOCTOBOro CKa4yKa YpoOBEHb OC-
TeOoKa/blLMHa CHUXKaeTcs.

CopepxaHune OCy feTten 60/blue CBSA3aHO C MOKa3aTensaMu
CKOPOCTU pocCTa, YeM C 6MOSIOrMYeCcKUM Bo3pacTom [24,34].

KocTHasa wenoyHasa pocdartasa (KLLUD). YpoBeHb KOCTHOWM
uenovyHomn docdaTasbl NoBhILAETCA B 5-6 €T u gocTUraeT nuKka
y AeBoYyeK K 11 rogam, y manbyimkoB-K 13-14 rogam. Ee KOH-
LleHTpaLuus CHUXaeTca B no3aHeM nybeptate. [lo 12 net noka-
3aTenu KL ® y aeBoYeK BhlLe, YEM Yy Manb4UKOB, 3aTEM PE3KO
CHUXatoTcs, YTO 06yCNOBAEHO HapacTaHMeM 3CTPOreHOoB Ha
$oHe NoNoBOro co3peBaHnsd U YMeHbLIEHWEM aKTUBHOCTHU KOC-
THOoro ¢opmupoBaHusa. OueHka aguHaMmukn KLWLP nmeet 60nb-
o€ 3HaYeHue ANa XapaKTEPUCTUKU MUHEPATIbBHON MNOTHOCTH
KOCTHOM TKaHW. YCTaHOB/IEHa NpsiMas KOppensLUuMoHHas 3aBu-
CUMOCTb MeXay aKTUBHOCTbIO KLL® 1 MOHM3NpOBaHHbLIM Kaslb-
LlMeM KpOBM, YTO cornacyeTtcs ¢ JaHHbIMU 06 y4actum KLLD B
MWHepanuM3aLumMmn KOCTHOro MaTpuKca [26].

MapKepbl KOCTHOM pe3opbLmn

B npouecce pe3op6bLmnm 0OCTEOKNACTbI CEKPETUPYIOT CMECH
KUCNbIX U HENTPaNbHbIX NPOTEeas, KOTopble NocnefoBaTeNbHO
nepeBapuBaloT BOJIOKHA KonnareHa. [pu 3ToM B KPOBOTOK MO-
nagatoT MoneKyasapHble dparMeHThbl, cogepaliue NnMpuanHo-
NnH. Mpoayumpyemble OCTEOKNAcTaMU UCXO4HbIE dparMeHThl
NoABEpPraloTCcs AajibHeNWeMY pacllenseHuIo B MeYEHN U NoY-
Kax [0 HU3KOMOJIEKYNAPHbLIX COEAUHEHUN U BbIBOAATCH C MO-
yon. Taknm o6pa3om, MPUCYTCTBYIOLWME B KPOBU MENTUAHbIE
NpPoOM3BOAHbIE KoNNareHa 1 Tuna MorytT UMeTb BOSKOE MPouc-
xoxaeHue: 1) 6biTb OCTAaTOYHbIMUW MPOAYKTaMMU CUHTE3a Kona-
reHa 1 tuna (C-u M-KoHLeBble nponenTuibl) Uan 2) 6biTb NPO-
AyKTamu pacnaja B pe3ynbTaTe JelCTBUSA OCTEOKNACTOB (nepe-
KpecTHocBs3aHHble M-u C-tenonentuasl) [30,32].

Kap6okcu-tepmuHanbHble (C-KOHLEBbIE TEIONENTUAbI) Ye-
JloBeYyecKoro KonnareHa | Tuna asngtorca Hambonee nHodopma-
TUBHbIMW MapKepamu KOCTHOM pe3opbumnu. MocKonbKy Konna-
reH coCTaB/eT OCHOBY OPraHM4eCKOro MmaTpuKca KocTu, To CO-
[AepaHue TeNonenTUaoB B CbIBOPOTKE KPOBM U MOoYe Hanbonee
TOYHO XapaKTepuayeT npoLeccobl pe3opbunn [43].

KoHLUeHTpauma TenonenTMaoB MMeEET TEHAEHLMIO K POCTY C
BO3pacTtom pebeHKa. OTMeYaeTcs OTHOCUTENbHOE MOBbIWEHWE
ypoBHS C-KOHLIEBbIX TE0NENTMAOB B Nepnoj nojiypocToOBOro
cKayKa (5-6 neT) M 3Ha4YUTENbHbLIM NOABEM-B Nepunojg nybeprat-
Horo cnypTa. B neproje nonoBoro co3peBaHns oTMevaeTcs ABa
nUKa nogbema 3Toro 6MOXMMUYECKOro MapKepa B CbiIBOPOTKE
KpoBMu. [epBbii cooTBEeTCTBYET Bo3pacTy 11-12 net n cBA3aH C
HanboNbWKWM TEMNOM pOCTa CKeneTa y AeBOYEK, BTOPOR-BO3-
pacTy 13-14 net n 06ycnoBaeH MaKCMMalbHbIM YBEIUHEHUEM



LNWHbBI TENa y Manb4ymMKOB. Mony4yeHHble AaHHble OTpaXkatoT 60-
flee BbICOKME TEMMbl PEMOAENMPOBAHMS, TO €CTb TaKOE COCTOS-
HWe MeTabonM3Ma, Koraa MHTEHCMBHO NpoTeKaloT GOpMUPOBa-
HUE U pe30p6LNs KOCTHOM TKaHu [19,22,28,42].

M3 MonekynspHo-reHeTuyeckmux Mapkepos Ol y peten u
NoAPOCTKOB MMeeT 3HayeHue uccnegoBaHne nonumopodmuama
reHOB-KaHAMAaTOB, CBA3AHHbIX C HEOCTATOYHbIM HAKOMIEHU-
€M KOCTHOM TKaHM, K KOTOPbIM OTHOCATCS MOIMMOPDU3M reHa
peuenTopa BUTaMWHa [, reHa 0CTeoKablMHa, reHa KonnareHa
1-ro TMNa, reHa MHcynnHonogo6Horo paktopa pocta-1 (MPP-
1). 370 06yCcNOBMEHO C TEM, YTO B AETCKOM U NOAPOCTKOBOM
Bo3pacTe B pa3BuTum Ol 6onbluee 3HAaYEHNE UMEIOT HapyLEeH-
Hble NPOLEeCCbl MUHEpPaNn3aLmnm, Hem paspyLleHunsa Koctu [25].

MPUHLMMABI MEAUKAMEHTO3HON KOPPEKLIMN OCTEOMEHMM U OC-
Teonoposa

Moaxoabl K N1e4eHMIo OCTEONEHMN M OCTEONOPO3a y IETEN, B
OT/IMYME OT B3POC/IbIX HEAOCTAaTOYHO U3YUYEHbl U OCBELLEHbI [8,
13, 23, 28]. 370 06yCNOBNEHO OTCYTCTBMEM KPUTEPUEB AMar-
HOCTUKM, CNOXKHOCTSIMU OMNpeaeneHunsa Toro «nopora» U3mMeHe-
HWUW B KOCTHOM TKAHU, HA4MHas C KOTOPOro pe6EHOK HyXKaaeTcs
B nevyeHunun. CywecTBEHHOM Npo6aeMon aBnseTcs HegocTaTouy-
HOCTb UCC/TIef0BaHUIM, OCHOBAHHbIX Ha MPUHLMNAaX foKa3aTesb-
HOW MeAMLMHbI, KOTOPbIE MO3BOAUAN Obl MPUMEHSATb B 1I€YEHUU
neten o6LWMPHBLIM apceHan nekapcTBEHHbIX cpeacTs. Nx 6e30-
nacHoCTb B NeanMaTpuu He JoKa3aHa, HECMOTPS Ha YCMneLwHbIi
OMbIT UCNONb30BAHUSA B OTAENbHbIX CAyYasax y AeTen C TAXENOM
natonoruewn [7, 8, 13,14].

MHanBuayanbHble coyeTaHusa GaKTOPOB pUCKa, BUOXUMMU-
YECKUX U TEHETUYECKNX MapKEPOB KOCTHOIro MeTaboin3ma on-
peaensaoT BbI6Op MEAMKaMEHTO3HOM KOPPEKLMKU paHHUX CTa-
ann OlN'y peten.

B Tex cnyyasx, rae ogHMM U3 3BeHbeB dopmupoBaHusa Ol
ABNSETCA XPOHUYECKas rTMNoKanbLUMEMUS U/UNN HAPYLLEHUS Me-
Tabonnama BMTaMuHa [ (B TOM 4yucne reHeTmyeckn obycnoB-
NIEHHbIE), B KA4YecTBe npenapaToB NepBON JTUHUU MOTYT pac-
cMaTpuBaTbCs Mpenapatbl KaibLUnsa u BuTamuHa [l (npy Heoo6-
XO[AIMMOCTH aKTUBHblE MEeTabonuUTbl BUTaMUHa [: anbdaKanb-
umpon, kanbuutpuron). NocKkonbKy ocTeo6n1acTbl COAEPXKAT pe-
LenTopbl K KanbLUTPUONY — aKTUBHOMY MeTaboInTy BUTaMUHA
[, Tepanusa anbdakanbuManonom npeacraBngdeTcd natoreHe-
TUYECKM onpaBaaHHON [14].

B 3aBMcKMMOCTM OT MpuynH Ol (HapyLeHUs NpoLEeccoB ocTe-
OCMHTE3a UJIN YCKOPEHUS KOCTHOM pe30op6LMn) BO3MOXKHa on-
TMUMU3aLng Tepanum Ha3dHadyeHnem npenapaToB, CTUMYIUPYIO-
wnx GopMUpPOBaHME KOCTHOW TKaHU WKW TOPMO3SLLUX ee pe-
30p6umio. K nekapCcTBeHHbIM BellecTBaM, CTUMYIUPYIOLLUM KO-
cTeo6pa3oBaHMe, OTHOCATCA FOPMOH pocTa, aHabonuMyeckne
cTepounabl. K 3ameansatowMm KOCTHYIO pe30p6LIMI0-3CTPOreHbl,
KanbUWTOHWUHBI, 6uchocdoHaTbl. ACTPOreHbl NPUMEHSIOTCA B
neanaTpuHeCcKom NpaKTUKe Npu BTOPUYHbIX aMEHOPESAX U CUHA-
pome LepelweBckoro-TepHepa [8,55].

B HacToAWMA MOMEHT B pa3/MyHbIX CTpaHax Mupa npuUHAThI
CYLLECTBEHHO OT/IMYaloLLMecs ApYr OT Apyra HOpMbl noTpebe-
HUS Kanbuua M BUTaMuHa [ [6, 14, 32]. [IpOoTMBOPEYMNBLIM SIB-
nsaeTca BONPOC O HEOBXOAMMOCTHM MCMOJIb30BaHUSA, JO3UPOB-
Kax ¥ AIUTeNbHOCTU NPUEMA TaKUX NpenapaToB y BCEX NaLUeEH-
TOB Mo ymonyaHuio [1,8].

OcHOBHOWM cTpaTermen 60pbbbl C OCTEONOPO30M BO BCEX BO3-
pacTHbIX rpynnax Nnpu3HaHa ero npodbwunaktuka [3,6]. Ana npa-
BWU/bHOIO MUTaHWS, HEO6XOAMMO YyNnoTpe6naTb MPOAYKTbI, CO-
nepxaume Kanbunm n ButaMmuH 1. 3To pa3Hoo6pa3Hbie MO0Y-
Hble MPOAYKTbl (anneprukaMm MOXHO MCNob30BaTb COEBOE,
KO3be WM OPEXOBOE MOJIOKO), pblBy, 3eneHb, KanycTy, 6poK-
Konu, opexu. ButamuH [l cogepuntca B pbibe, pbibbeM XKupe,
wentke [16].

dur3nyeckaa akTMBHOCTb JOJIKHA BKIOYaTbh X04b06Y, KOTO-
pas gaeT Harpy3Ky Ha KOCTW. Ba)XHO OTMETUTb, 4TO NnaBaHue
He cnoco6CTBYET YKpenaeHUo KOCTU, MOCKONIbKY HEBeECOMOe

COCTOSIHWE Tena B BOJE He NPUBOANUT K BOBHUKHOBEHWIO HEOG-
XOAMMOIO YCWU/IUS Ha KOCTHble CTPYKTYpbI [8,9].

Heo6x04MMO yYnThIBaTb, YTO HA YCBOEHWE KaNlbLiUSA BAUSAIOT
[4,5,7,8]:

- reHeTuyeckne GakTopbl;

- BO3pacT (y M1ageHueB BcacbiBaeTcsd 58% Kanbuus, B ny-
6epTaTte 34%, y B3pocnbix-25%);

- nonm;

- CTaans NO0BOr0 CO3pEBaAHUS;

- COOTBETCTBUE XPOHOJIOFMYECKOro BO3pacTa NacnopTHOMY;

- TeMIMbl IMHENHOIO POCTa;

- ABUraTenbHasa akTMBHOCTb;

- YUCII0 NepeHeceHHbIX MHOEKLMOHHbIX 6ONE3HEN;

- HaJln4me XpoHUYeCcKux 6osie3HeN NevYeHu, KULevyHmKa, ca-
XapHoro gnabeTa;

- KypeHue, ynotpebaeHue ankorons;

- UCXo[Has o6ecnevyeHHOCTb Kanblns, BUTAMUHOM [, LIMH-
KOM, Meflblo, APYTMMU MUKPO3SIEMEHTaMn, 6ENKOM, SHEPTUEN.

[ng ynyyweHns BcacbiBaHUsA KanbLuma (NpenapaToB Kab-
LmMs) LenecoobpaldHo Ha3HayaTb €ro BO BpeMS UaK cpady noc-
fle npMema nuiLm, 3anmBas ero 60bWUM KONMYECTBOM BOJbI
[37]. He pekomeHayeTCcA OAHOBPEMEHHO MPUHUMATb 60blINE
[103bl Npenapara, U3-3a MeIeHHOro BCacbiBaHWUS (Hanpumenp,
nyylwe Ha3HavaTb no 500 Mr KanbUKUs ABa pa3a B AeHb, 4eM
oauH pas no 1000 wmr) [5]. Ana nyy4wero ycBOeHUS KanbLus
Yallle Bcero HasHavatoT BUTamuH [, Kotopbi Ha 30-50% NoBbI-
laeT yCBOEHUE KalibLMA U3 KulevyHunKa [5,11].

YHWKanbHas poib KajiblLKUA HE CHUXKAET 3HAYEeHUs Apyrux
MUHepanoB (docdop, MarHun, LMHK, Melb, MapraHey 1 ap.),
6enka o1 GoOpMUpPOBaHUSA, MUHEPaANM3aLUN U pocTa KOCTHU
[13,16]. 9ddeKTUBHOCTb KanbLiMsa NOBbIWAETCS, €C/N €ro Npu-
HMMaTb B co4eTaHuu ¢ BUTammnHamu E, A, K, B6, C [98].

Takum 06pa30oM, OCTEONOPO3 ABNSETCSH BaXKHOM Npo6aieMon
COBPEMEHHOM MeauLMHbI. BbiCOKyl0 3a60/1€BaeMoCTb UM cpe-
[ B3POC/IbIX BO MHOTOM OMpeAesNiaioT HapylweHnsa pocTa 1 pas-
BUTUS KOCTHOM TKaHM B IeTCKOM Bo3pacTe. NiccnenoBaHue anu-
[IEMMWONOTMUN, TEHETUKU U GaKTOPOB PUCKA OCTEONOPO3a, OLLEH-
Ka ero KIMHMYEeCKON 3Ha4YMMOCTHN y AeTeN, CTaHAapTM3aLms Tep-
MWHOJIOTUU, YHUDUKALMA MeanaTpUYeCcKmMX NPOTOKO0B 06cle-
[OBaHUA, le4eHns 1 NpodUIaKTUKK, pa3paboTKa OTe4YeCTBEH-
HOM pedbepeHTHON 6a3bl — NPUOPUTETHLIE 3aayu, Tpebytowme
peleHns B Hallen cTpaHe.

Jlureparypa

1. Bariko, C.B., Cykano, A.B. Mpodunaktnka n neyeHne octreonoposa
W OCTeOoneHuun y aeten. // HayyHo NpaKTUYECKUMN XypHan Ansd
dapmaueBTOoB M Bpayen «Peuent»: cneyBblinyck, 2009. 232 c.

2. bapaHoB, A.A., baxeHoBa, JI.K. [letckaa peBmartonorusa /
PykoBoacTtBo anst Bpayen // MockBa: MeguumnHa. 2002. 335 c.

3. bensea, JI.M. TlNegnatpnyeckme acnekTbl OCTEONEHWUN W
ocTeonopo3da // ARS Medica, N2 2 (3). 2008r. C. 43 - 50.

4. bepexHo#, A.M., Wunos, A.B., benoBa, H.A., CHeTKoB, A.U.
KomnnekcHoe nevyeHne HeCOBEPLIEHHOTO KOCTeo6pa3oBaHua y geten /
/ OpToneaus, TpaBMaTonorus u npotesnpoBanune. 1989. N2 12.C. 45 —
48.

5. BacunbeBa, T.I., KoyeTkoBa, E.A. Oco6eHHOCTU 06MeHa KaNbLus
n docdopa y geten paHHero Bodpacta // BecTtHuk 4BO PAH. 2006. N¢
2.C. 91 - 96.

6. BopobbeBa, A.C. OcTeoneHns y N0APOCTKOB: GOKYC Ha 3NEMEHTHbIN
romeoctas / A.C. Bopo6beBa, N.H. 3axapoBa, T.M. TBoporosa // PM}
[9neKkTpoHHbIM pecypc]l. 2009. N2 1. Pexxum pgoctyna: http://
www.rmj.ru/articles_6380.htm.

7. lonoBaHoBa, H.I0. Bo3MOXXHOCTM NpodUNaKTMKKM ocTeonoposa y
neTen ¢ CUCTEMHbIMU 3a60neBaHUAMKU coeauHUTeNbHOM TKaun / H.10.
fonoBaHoBa // Poccuickuit negnatpmyeckunit xxypH. 2005. Ne 6. C. 20
- 22.

8. lonoBaHoBa, H.KHD. TepaneBTUYECKME BO3MOMKHOCTU Npu
ocTeonopo3e B geTckoMm Bo3pacte / H.HO. TonoBaHoBa // PMX
[9neKTpoHHBIN pecypc]l. 2007. N¢ 15. Pexxum goctyna: http://
www.rmj.ru/articles_4865.htm.

9. flemuH, B.®. HapylweHune pocdopHo-KanbLneBoro obmeHa y aeten
paHHero Bo3pacTa // AKTyanbHble BOMPOCHI AWArHOCTUKKU W
dapmakoTepanum B negmaTtpuun: X Poc. Hal. KOHrp. «4enosekK u



nekapctso». M., 2004. C. 75 — 92.

10. XepHocek, B.®. JednumT KanbLus, 0OCTEONOPO3 U UX KOPPEKLUSA
y aeten u nogpocTtkoB / B.d. XepHocek, T.M. Ao6koBa // MeanumHcKas
naHopama. 2007. N¢ 14. C. 53 - 58.

11. 3oTkuH, E.., MasypoB, B.1. Ponb Kanbuna u ButamuHa D B
rno6anbHoOn npodunakTuke ocTeonopo3a U OCTEONOPETUYECKUX
nepenomoB // Pyc. mea. ypH. 2004. T. 12, N® 7. C. 476 — 478.

12. KopoBuHa, H.A. OcTeonopo3d y geten: yyebHoe nocobue / H.A.
KopoBuHa, T.M. TBoporoBa, J1.ll. laBpiowoBa, U.H. 3axaposa, H.B.
TynukuHa // MockBa, 2002.

13. KopoBuHa, H.A., 3axapoBa, N.H. lpodunaktnka paxvta y netev /
/ Nevawmi Bpay. 2003. N2 1. C. 56 — 58.

14. KotoBa, C.M., KapnoBa, H.A., MakcumueBa, U.M., opwuHa, 0.M.
dopmupoBaHue cKeneTay AeTen u NoOAPOCTKOB B HOPMeE M maTosiioruun /
/CMN6., 2002. 49 c.

15. KpaBeu, E.b., 3aBapoBckas, B.[., HouyeBHad, JI.B.
OcTeoneHUYecKUh cUHAPOM Npu AMddY3HO-TOKCMYECKOM 306e //
BionneteHb cnbupckon megmumnHbl. N2 4. 2008. C. 90 — 92c.

16. Kpntepun 6€30NacHOCTU NPUMEHEHUS NpenapaTtoB KanbUus Ans
npoduNakTMKK octeoneHunn y nogpoctkoB / H.A. KopoBuHa [u ap.] //
MNeanatpua. 2006. N2 5. C. 81 - 86.

17. Kpbicb-Tyray, A.l1. OcTeONeHUYECKUM CUHAPOM M OCTEOMNOPO3 Yy
neten un noapoctkoB / A.M. Kpbick-Myray, T.A. KnHyaa-Monvwyk //
OpToneaus, TpaBMartonorua u npoteanpoBaHue. 2000. N2 2. C. 35-38.

18. MakapeBudy, H.Jl. CucteMHble 3a6oneBaHUsA COeAUHUTENbHOM
TKaHW y getei U NoapocTKoB (0630p nutepatypbl) / H.J1. MakapeBuy,
A.B. Cykano // MeauunHckas naHopama. 2004. N¢ 4. C. 39 - 44.

19. MakcukoBa, T.M. lnHamnyeckoe uccnegoBaHue MUHepanbHOW
MIOTHOCTU KOCTHOM TKaHW y noapocTtkos / T.M. MakcukoBa, A.M.
MeHbwuKoB, J1.B. MeHbliMKoBa // CUOBUPCKUI Mea. KypH. 2007. N2 7.
C.93 - 95.

20. MakcukoBa, T.M. TpocneKTMBHOe n3yyeHne dopmnmpoBaHunsa
NMWKOBOM KOCTHOM Macchl B nonynauunu r. Upkytcka // T.M. MakcuKkoBa,
J1.B. MeHblunKkoBa // Cubupckuin meq. xypH. 2008. N2 5. C. 56 — 59.

21. ManeBud4, 3.E., A6enbckas, W.C., YepHeHKo, A.H.
[eHepann3oBaHHbIA OCTEMOPO3 KaK CUMNTOM HEKOTOPbIX CUCTEMHbIX
3aboneBaHunii opraHuama // MaTepuanbl KoHdepeHuun «HoBoCTH
Nly4eBON AMarHocTukm». 2001: 49 — 51.

22. Mowuceea, T.H0. MNpo6nembl ocTeonopo3a B neauatpvu:
BO3MOXHOCTU npodunaktukm / T.HO. Mouceesa, J1.A. WennsirnHa //
PMX [OneKTpoHHbIN pecypc]. 2003. N2 27. Pexum poctyna: http://
www.rmj.ru/articles_877.htm.

23. Mouceesa, T.10. lNMpo6nembl ocTeonopo3a B NneanaTpuu:
BO3MOXHOCTU npodunaktukn / T.HO. MouceeBa, J1.A. Wennaruua //
PMX [OneKTpoHHbIN pecypc]. 2003. N2 27. Pexxum poctyna: http://
www.rmj.ru/articles_877.htm.

24. MoposoB, A.K., PoamoHoBa, C.C. BO3MOXHOCTM M OWMUBKKN
HEMHBa3WBHOW KOMYECTBEHHOW OLEHKM MacCbl KOCTHOW TKaHu And
OMarHocTMKM octeonopo3a / Octeonopo3 u octeoneHns. 2005. N°1. C.
41 - 45.

25. MoBopo3HioK, B.B., llyk’aHoBa, 0.M., BineHcbkuii, A.b Perynauia
KanbLuindocdopHoro romeocrtasy, bopMyBaHHA KCTKOBOI TKAHWHA y AiTen
B HOPMi Ta npw Aii pafiauinHoro YnHHuKa / Ornag nitepatypu // MAT.
2000. N2 1. C. 42 - 48.

26. lo4yKkamnno, A.C. OCTeONEeHNYECKUA CUHAPOM U annepruyeckune
3a6oneBaHus y aete u nogpocTkoB / A.C. Moykaino, B.®. }epHocek
// Mea. naHopama. 2007. Tom 4. N2 14, C. 18-22.

27. Moykanno, A.C. PaKkTopbl pUcKa HapyweHun ¢opMmnmpoBaHusa
KOCTHOWM TKaHW y AeTel C XPOHUYECKOW annepruieckon natonorven /
A.C. Moykawno, B.®. XepHocek // MeauunHa. 2009. N2 3. C. 45-48.

28. Moykanno, A.C., Pynenko, E.B., }epHocek, B.®., PyaeHko, 3.B.
Mpo6nema ocTeoneHnn u octeonoposa y ageten // MeauumHa. 2007. N2
4. C. 41-45.

29. OcTeoKaNbyMH Yy NPAKTUYECKN 3L0POBbLIX AeTEN PAaHHETO U
AowkKonbHoro Bospacta / JI1.A. lWennaruHa [u gp.] // Poccuickum
neanMaTpuyecknin xxypH. 2005. N2 1. C. 48.

30. Purrs, b.J1. Octeonopo3d / B.J1. Purrs, JI. ). Il MentoH / Mep ¢
aHrn // M. Cn6.: 3A0 «M3patenbctBo BUHOM», «<HeBCKUIt ananeKT».
2000. 560 c.

31. PyneHko, E.B. PermoHanbHble 0CO6EHHOCTH HAKOMIEHUSA KOCTHOM
Maccol y feten benapycu: aBtoped. auc. KaHa. mea. Hayk: 14.00.39 /
E.B. PygneHko // Benopycckasa mea. akaj. nocnegvnyioMHOro
o6pasoBaHua. MuHck. 2009. 23 c.

32. PyageHko, 3.B. OcTeonopo3: [AMarHocTWKa, nevyeHue u
npodbunakTUKa: NpakTMYeckoe pyKoBOACTBO ANs Bpayer / 3.B. PyneHko
// MuHck: ben. Hayka. 2001. 153 c.

33. TeipTbIHOBA, [.A., 3pMmaH, M.B., TbipTbiHOBAa, J1.B., UBalWwKuKHa, .M.
OcTeonopo3 B AE€TCKOM U NOAPOCTKOBOM BO3pacTe: COCTOfAHUE

npo6nembl. Coo6weHne 1. // BecTtHuk CaHkT-MeTepbyprckoro
yHuBepcuteta Cep. 11. 2009. Boin. 2.

34. ®ponoBa, T.B Octeonopo3 y feTen U NOAPOCTKOB: COBPEMEHHbIV
B3rna4 Ha npo6nemy (4actb 1) / T.B. ®ponosa, 0.B. OxankuHa, A.B.
Bepyc // «3popoBbe pebeHKkar». 2006. N2 2 (2). C. 70 — 74.

35. XaH, T. OcteoneHusa // «Consilium medicum». T. 5. N2 9. 2003.

36. XonogoBa, E.A., KoponeHko, .. MecTo CTaTUHOB B NE€YEeHUMU
avabeTtnyeckon Hedponatum //«MeanunHCKas naHopama». 2008. N
5.

37. XpamuyoBa, C.H. OueHka ypoBHS Kaabuusa U docdopa B
NPOrHO3MpoOBaHWKU OCTEONEHUN Yy AeTen U noapocTKoB / C.H. XpamuoBa
// O6lwecTBEHHOE 310pOBbE U NpodUNaKTuKa 3a6oneBaHm. 2007. N°
2.C. 47 - 50.

38. YeboTapesa, T.B., Cykano, A.B. Octeonopos // «PenpoayKTuBHoe
3a0poBber. 2010. N2 2. 232 c.

39. YymakoBa, 0.B., KaptamblweBa, H.H., KysHeuoBa, I.B.,
CenuBaHoBa, E.A. HekoTopble acneKkTbl perynaunn ¢pocdopHoO-
KanbunMeBoro ob6meHa: ponb no4vyek. (063op nutepatypbl) //
MeaULUUHCKUIA HayYHbIK U y4eOBHO-MeToOAUYEeCKMIM XypHan. No 11
[nexkabpb 2002 rogal. C. 157 — 173.

40. WenenbkeBny, A.l1. Mpob6nema octeonopo3da nNpu 3aboneBaHUAx
9HAOKPUHHOM cuctembl // MeaAMUMHCKME HOBOCTW: Hay4HO-
NPaKTUYeCKNUM MHPOPMALMOHHO-AaHAIMTUHECKUI KypHan ANns Bpayen
M pyKoBoAuTenen 3apaBooxpaHeHuns / Yupeautenu: Y HOMNOKOM,
Pecny6nvkaHcKkaa HaydyHasi MeAuLMHCKasa 6ubnuoTeKka, Pegakuuna
XypHana «3gpaBooxpaHeHue». 2008. N¢ 7. C. 55 — 60.

41. WinwkuH, A.H., MaHyneHko, B.B. lJnabeTnyeckaa octeonatuns //
BecTtHuk CaHKT-lMeTep6yprckoro yHnsepcuteta. Cep. 11. 2008. Bbin.
3

42. UennsrnHa, /1.A. OcTeoneHuna y feten: nocobune ana spayven / J1.A.
Wennsruna, T.KO. MouceeBa, T.B. KoBaneHko v coaBT. // MockBa, 2005.
40 c.

43. lWennaruHa, JI.A. CHUKEeHWE MUHEPaNU3aLnMn KOCTHOW TKaHW:
daKTopbl pUCKa, AMArHOCTUKKM WM npodunakTuku. lMpo6naemsbl
noapoctkoBoro Bospacta. / J1.A. WennaruHa, T.HO. MouceeBa, W.B.
KpyrnoBa u coaBrT. lNog pea. bapaHosa A.A., WennaruHon J1.A. // M.,
2003. C. 290 - 324.

44. A 1-year prospective study on the relationship between physical
activity, markers of bone metabolism, and acquisition in peripubertal girls
/ M. Lehtonen-Veromaa [etal.] // J. Clin. Endocrinol. Metab. 2000. Vol.
85. N2 10. P. 3726 - 3732.

45. Arden, N.K., Major, P., Poole, J.R., Keen, R.W., Vaja, S., Swami-
natham, R., Cooper, C., Sector, T.D. Size at birth, adult intestinal calcium
absorption and 1,25(0H)2 vitamin D // Quart. J. Med. 2002. Vol. 95. N?
1.P. 15 - 21.

46. Bachrach, L.K. Acquisition of optimal bone mass in childhood and
adolescence // Trends Endocrinol. Metab. 2001, Janu. Vol. 12. N° 1. P.
22 - 28.

47. Bianchi, M.L. Osteoporosis in children and adolescents / M.L. Bi-
anchi // Bone. 2007. Vol. 41. P. 486 — 495.

48. Binkley, T.L. Methods for measurement of pediatric bone / T.L.
Binkley, R. Berry, B.L. Specker // Rev. Endocr. Metab. Disord. 2008. Vol.
9. P. 95 - 106.

49. Binkovitz, L.A. Pediatric DXA: clinical applications / L.A. Binkovitz,
P. Sparke, M.J. Henwood // Pediatr. Radiol. 2007. Vol. 37. P. 625 — 635.

50. Bone densitometry in children: a critical appraisal / R.R. van Rijn
[et al.] // Eur. Radiol. 2003. Vol. 13. P. 700 — 710.

51. Bone mineral density in girls and boys at different pubertal stages:
relation with gonadal steroids, bone formation markers, and growth pa-
rameters / D. Yilmaz[etal.] //J. Bone Miner. Metab. 2005. Vol. 23. N2 6.
P. 476 - 482.

52. Branca, F., Vatuena, S. Calcium, physical activity and bone mass
— building bones for a stronger future // Public Health Nutr. 2001. Vol.
4.N212.P. 117 - 123.

53. Calcium requirements of infants, children and adolescents / Com-
mittee on Nutrition // Pediatrics. 1999. Vol. 104. N2 5. P. 1152-1157.

54. Cassidy, J.T. Osteopenia and osteoporosis in children // Clinical
and Experimental Rheumatology. 1999. N2 17. P. 245 - 250.

55. Cashman, K.D. Calcium intake, calcium bioavailability and bone
health / K.D. Cashman // British J. Nutr. 2002. Vol. 87, Suppl. 2. P.
S169-S177.

56. Leonard, M.B. Glucocorticoid-induced osteoporosis in children:
impact of the underlying disease / M.B. Leonard // Pediatrics. 2007.
Vol. 119, Suppl. 2. P. S166-S174.

57. Loud, K.J. Adolescent bone health / K.J. Loud, C.M. Gordon //
Arch. Pediatr. Adolesc. Med. 2006. Vol. 160. P. 1026 — 1032.

58. Marcelli, C. Osteoporosis in children and adolescents / C. Marcelli
// Presse Med. 2007. Vol. 36. N2 7-8. P. 1078 — 1083.



59. Official Positions and Pediatric Official Positions of the Interna-
tional Society for Clinical Densitometry 2007 [Electronic resource]. Mode

of access: http://www.iscd.org/Visitors/positions/
OfficialPositionsText.cfm.

60. Osteoporosis in childhood and adolescence / L.M.A. Campos [et

al.] // J. Pediatr. (Rio J.). 2003. Vol. 79. N? 6. P. 481 — 488.

61. Prevalence of vitamin D deficiency and insufficiency in children
with osteopenia or osteoporosis referred to a pediatric metabolic bone
clinic / S.A. Bowden [et al.] // Pediatrics. 2008. Vol. 121. N° 6. P. e1585
- e1590.

Moctynnna 18.10.2011r.



