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rOPMOHAilbHA~ PErYI1fll..U,t1~ 06MEHA KAilbUM 
nPlf1 OCTEOnOPOTlf14ECKlf1X nEPEilOM 

H.A. 6ATnEHOB, OJO. nonOBA, E.B. ~EP6AKOBA, E.A. AEM"1H 
Hay~Ho-111ccne,a,oeaTenbcK1111il VIHCTVITYT TpaeMaTonorn111 111 opTone,0,111111, AcTaH 

roMeOCTa3 Kallbl..1111H B opraHll13Me o6ecneYll1BaeTCH 
c111cTeMoiil «nTr-Ka11b1..1111ToH111H-e111TaM111H ,[\». OcHoeHaH 
cpyHKL.1111H ecex KOMnOHeHTOB Cll1CTeMbl - peryJlHL.1111H AB111-
>KeHll1H Ca2

+ e opraHll13Me 111 noA.Qep>t<aH111e nocTOHHCTea 
KOHL1eHTpa1..1111111 Ca2

+ e Kpoe111. HeAOCTaTOK 1110Hoe Kallb
L.1111H He11136e>KHO np111BOAll1T K CHll1>KeHll1IO MlllHepallbHOH 
n110THocT111 KOCTHOH TKaH111, pa3pe>t<eH111t0 KOCTHOH crpyK
Typb1, HapyweHll1IO KOCTHOro peMOAe11111poeaH111H, YTO B 
ceot0 oyepe.Qb np111BOAll1T K yee11111YeH111t0 p111cKa nepeno
Moe (P111rr3 n. 6., 2000; Eastell R. at al., 2001). 

Ha cerO,QHHWHll1H AeHb B Jlll1Teparype Mano AOCTO
eepHblX AaHHblX o e11111HH111111 napaT111peo111AHOro ropMOHa 
(nTr), Bll1TaMll1Ha ,[\ 111 Kallbl..1111TOHll1Ha (KT) Ha npo1..1ecCbl 
peM0Ae11111poeaH111H KOCTHoiil TKaH111 np111 nepenoMax npo
KC111Ma11bHoro OT.Qena 6eApa y na1..1111eHTOB Ha cpoHe oc
Teonopo3a. OcTaeTcH He coeceM HCHoiil ponb 1113MeHeH111iil 
ypoeHeiil 3Tll1X ropMOHOB B CHll1>KeHll1111 Mll1Hepa11bHOH 
nJlOTHOCTll1 KOCTHOiil TKaH111 (MnKT). 

L1e11b 111cCJleAOBaH111H - onpeAe11111Tb ypoeH111 ropMo
Hoe, yYaCTBYIOL1.1111X B o6MeHe KaJlbl..1111H (nTr, Kallbl..1111TO
Hll1H 111 Bll1TaMll1H ,[\), a TaK>Ke 1113Y4111Tb 111X BJ1111HHll1e Ha 
KOCTHYIO CTPYKTyPY y na1..1111eHTOB c OCTeonopOTll1YeCKll1Mll1 
nepe110MaM111 npoKClllMaJlbHOro OT.Qena 6eApa. 

VlcCJle,QOBaHll1H npOBO,l:\111Jlll1Cb B 11a6opaTOp111111 Kn 

Hll1YecKoiil 111MMyH011or111111 HVIVITO. MaTep111a11 AJ1H 111ccn 
AOBaHll1H - CblBOpOTKa na1..1111eHTOB c nepe110MaM111 OT6H 
panacb e YTPeHH111e YaCbl (HaTOL1.1aK) 111 aHa111113111poea11a 
MeTOAOM Vl<PA (111MMyHocpepMeHTHOro aHaJ11113a) 
111CnOJlb30BaHll1eM cpepMeHTHO yc11111eHHOr 
«ABYXCTa,Q111HHOrO» C3HAB1114-Tll1na ll1MMYHOaHam13 
YpoeeHb nTr, Kallbl..1111TOHll1Ha 111 e111TaM111Ha ,[\ onpe,Qemm 
Ha 111MMyHocpepMeHTOM aHaJ11113aTOpe "Anto 
2020" (VITaJ1111H) c 111cnOJlb30BaH111eM cp111pMeHHblX Teel 
Cll1CTeM 111 KOHTPOilbHblX MaTep111a11oe cp111pM: "DSL'', us 
111 "IDS", UK. 6b1110 06c11e,QoeaHo 52 na1..1111eHTa c ocre 
nopOTll1YeCK111Mll1 nepe110MaM111 npoKCll1MaJlbHOrO OT,Qen 
6e.Qpa, 1113 H111x 36 MY>KYll1H 111 16 >t<eHL1.1111H e eo3pacre o 
50 AO 70 neT (ocHOBHaH rpynna). Co.Qep>t<aH111e Kallbl.111 
B CblBOpOTKe onpe,QeJlHJ1111 Ha 61110Xll1Mll1YeCKOM aHam13 
Tope. 0cTeonopo3 KOHCTaT111poea11111 Ha ocHoeaH111111 onp 
,QelleHll1H Mll1HepallbHOiil nJlOTHOCTll1 KOCTHOH TKaHll1 MeT~ 
AOM AByxsHepreT111YecKoiil a6cop61..11110MeTp111111 (DEXA 
Ha .QeHc111ToMeTpe cp111pMb1 "Lexxos" (<PpaH1..1111H). Ko 
TPOilbHYIO rpynny COCTaBll1Jlll1 46 cy6beKTOB Toro )I( 

B03pacTa, He 111Mel0ll.1111X nepellOMOB Ha MOMe 
06c11e,QoeaH111H. Bee 3HaYeH111H P nonyYeHbl H~ 
ocHoeaH111111 pacYeTa T-Kp111Tep111H CTbt0.QeHTa. i 

I 
Ta6nu~a 1 - noKa3aTe11111 ropMoHanbHOiil pery11H1..1111111 Kallbl..1111H y na1..1111eHTOB c nepe110MaM111 npoKc111Ma11bHOro OT.Qena 1 
6e.Qpa Ha cpoHe ocTeonopo3a 

N2 noK838Tenlll KoHTponbHasi rpynna 0CHOBH8SI rpynna 

n =46 n= 52 
1. nTr {nr/Mll) 54,3±1,3 98,6±2,6 (j)* 

2. 8111TaMll1H ,[\ (HMOJlb/Jl) 60,2±3,4 31,26±2,18 (!)* 

3. Kallbl..1111TOHlllH (nr/Mn) 36,7 ±1,0 41,3 ±3,6 (j) 

4. Ca"'T (MM011b/11) 1,26±0,12 0,83±0,19 (!)* 
' 

np111MeYaH111e - * - AOCTOBepHOCTb pa3Jlll14111H C KOHTpOilbHOiil rpynnoiil p<0,05 

y o6cneAOBaHHblX 60JlbHblX 6b1Jl BblHBJleH BblCO
Kll1H ypoeeHb napaT111peo111AHoro ropMOHa (98,6±2,6 nr/ 
Mn) no cpaeHeH111t0 c KOHTpOilbHOH rpynnoiil (54,3±1,3 nr/ 
MJl), p<0,05. 

KoHL1eHTpa1..1111H e111TaM111Ha ,[\ 111 1110H1113111poeaHHoro 
KaJlbl..llllH B 111CCJle,QyeMOH rpynne COCTae11111a 31,26±2, 18 
HMOJlb/Jl 111 0,83±0, 19 MMOJlb/Jl COOTBeTCTBeHHO, YTO 6bl
Jl0 AOCTOBepHO Hll1>Ke {p<0,05 Ill p<0,001 COOTBeTCTBeH
HO) ypoBHH 3Tll1X >Ke noKa3aTeneiil y KOHTPOJlbHOiil rpynnbl 
(60,2±3,4 HMOJlb/Jl 111 1,26±0, 12 MMOJlb/Jl COOTBeTCTBeH
HO). YpoeeHb KaJlbl..lll1TOH111Ha e 111CCJleAyeMoiil rpynne 
(41,3 ±3,6 nr/MJl ) 6b1Jl He3HaYlllTeJlbHO BblWe ypOBHH 
3TOro ropMOHa B KOHTPOilbHOiil rpynne (36,7 ±1,0 nr/MJl). 

no HaweMy MHeH111IO, nOBblWeH111e YPOBHH nrr. 

34 

CKOpee ecero o6yCJlOBJleHHOe B03paCTOM, MO>KeT 111rpan 
1..1eHTpallbHYIO pOilb B 3aBll1Cll1MOiil OT B03pacTa nore~ 
KOCTHOiil MaCCbl. CH111>KeHHaH KlllWeYHaH a6cop61..1111H Kam. 
L.1111H (B peayJ1bTaTe Aect>1111..1111Ta KaJ1bl..1111H B n111L1.1e 111 CHI+ 
>KeHHoro ypoeHH KallbL111tTp111011a) MO>KeT cnoco6cTeoean 
paae111T111t0 r111noKaJlbL1eM111111 111 BTOplllYHoro r111nepnapan1· 
peOlll,Qll13Ma. BblCOKll1iil ypoeeHb nrr nOBblWaeT KOCTHYIC 
peaop61..1111t0, YTO B peayJlbTaTe BeAeT K noTepe KOCTHOi 
MaCCbl. Vl3BeCTHO, YTO MeTa60Jlll13M nTr 111 Bll1TaMll1H8 ~ 
1113MeHHeTCH c eoapaCTOM, HO CBH3b Me>K,Qy 3Tll1Mll1 1113M& 
HeHll1HMll1 111 noTepeiil KOCTHOiil Maccbl OCTaeTCH AO Cl1l 
nop He HCHOH. CH111>KeH111e KOHL1eHTpa1..1111111 Bll1TaM111Ha i 
np111BOAll1T K HapyweHll1IO a6cop61..1111111 KaJlbl..1111H B KPOBl1 i 

CHll1>KeHll1IO ero KOHL1eHTpa1..1111111. 3Tll1 naToreHeT111YeCKl1E 
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npo1..1ecCbl OKa3blBalOT n031/1TlllBHOe BJ1111RHllle Ha npo1..1ecc 

pe3op61..1111111 KOCTHOLll TKaHlll Ill nplllBOAlllT K Alllc6anaHcy 

KOCTHoro peMop,en111poeaHlllR, Ill B lllTOre TepReTCR KOCT

HaA Macca Ill CHl/l>KaeTCR Ml/IHepanbHaR nJ10THOCTb KOCT

HOM TKaH111 (p111cyHoK 1 ). 
5111011orw-1ecKOe p,eLllCTBllle aKTlllBHblX MeTa60J1111TOB 

IMTSMl/IHa D 3aK1ll04aeTCR, maBHblM o6pa30M, B CTlllMY

nA1..11'1M Kl/IWe4HOM a6cop61.1vivi KaJ1bl..IVIR VI cpoccpopa, B 

aKT111Ba1.1111111 KOCTHoro o6MeHa 1-1 yc1.1neHM!.1 3KCKpe1.11.11.1 

KaJ1bl..IMR c M040Lll. BMeCTe c nrr OHM CTMMy111.1py10T KO

CTHYIO pe3op61..11.110 (ocreo1..11.1TapHblLli OCTeOJ11/131'1C 1-1 oc

TeOK1laCTM4eCKYIO pe3op61..1111t0), cnoco6cTeyR K1leT04HOL71 

p,1.1cpcpepeHL1MPOBKe KJleTOK-npep,wecTBeHHlllKOB B OCTeo

KJlaCTbl, yeen1114eH1.1t0 nyna KaJ1bl..IMR 1-1 yc111neH1110 pea6-

cop61..1111111 Kallbl..llllR B P,lllCTaJ1bHblX no4e4HblX KaHaJ1bl..laX. 

P111cyHoK 1 - Bn1.1RH111e napaT111peoMAHoro ropMOHa, KaJ1bl..IMTOHMHa 111 e111TaM1.1Ha A Ha KOCTHoe 

peMop,en1.1poeaH111e 

I 

: , B npoee,o,eHHOM 1.1ccneA0BaH1.11.1 Mbl He 06Hapy>t<1.1-

I n11 3Ha4111MblX !.13MeHeHlllLli KOHL1eHTpa1..11.11.1 KaJ1bl..llllTOHMHa 

I • ocHoeHoLll 1-1 1.1cc11eAyeM0Lli rpynnax. OcTaeTcR OTKpb1-

r1 TblM eonpoc, 111rpat0T 11111 cp11131.1onor1.14ecK111e ypoeHM KT 
'18lKHYIO p01lb B peryJ1Rl..IMM roMeocTa3a Kallbl..IMR np!.1 

! ftepe110MaX Ha cpoHe OCTeOnOp038. 3TO Tpe6yeT AaJ1b

i 11e'1wero 1113y4eHMR. 

TaKMM o6pa30M, nony4eHHble HaM1.1 AaHHble ce111-

p,eTe11bCTBY10T 0 TOM, 4TO Bblpa>KeHHble HapyweHMR rop

MOHallbHOro o6MeHa Kanbl..IMR y 6011bHb1x c ocreonopo

TM4ecK1.1M111 nepenoMaMM npOKCMMallbHOro OT,1J,e11a 6e,D,pa 

npMBOP,RT K p,111c6a11aHcy KOCTHOrO peMop,e11111poeaHlllR, 

HapywaR KOCTHbli:1 MeTa6011!.13M Ill yeen!.14111BaR cnOHTaH

HYIO KOCTHYIO pe3op61..11.1t0 1-1 OCTeOJ1!.13!.1C. 


