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increase in bone tissue resorption intensity on the border <<metal - bone>> as a compulsory 
component of remodeling in systemic osteoporosis or other metabolic osteopathies may result in 
poor surgical treatment results. Present review is dedicated to the analysis of available data on 
the possibility of local bisphosphonates application for the depression of resorption process in the 
zone of surgical intervention. In some works it is noted that just the local use of bisphosphonates 
is more effective for the normalization of remodeling and provision of biologic stability of the 
implants. 
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I1crronb30BaHMe MMrrnaHTaT0B J1 MeTann0KOHCT

p yKLI;MM, KaK B TpaBMaTonorMM M opTorre,n;MM, TaK J1 B 

qemOCTHO-nMI.J;eBOM xr1pyprr1J1 , Ha pR,n;y C xopornMMM 

pe3ynbTaTaMr1 ne1..JeHMR rropo:m,n;aeT pR,n; corryTcTBY
IOlll,MX ocno:mHeHMM J1 COCTORHMM, KOT0pbie B 3Hal.JM

TenbHOM CTerreHM HMBenr1pyIOT pe3ynbTaThl orrepa

TMBHbIX BMerna TenbCTB. O,n;HOM J13 rrpMl.JMH ocno:mHe

HMM B rro,n;o6HblX CMTyau;MRX RBnReTCR qpe3MepHoe 

y cr1neHr1e pe3op6u;vrn rrpr1ne:malll,eM KOCTHOM TKaHM 

peu;MrrMeHTa K MeTannOKOHCTpyKLI;MM [ 1]. IlOBbIIlleHMe 

MHTeHCMBHOCTM pe3op6LI;MJ1 KOCTHOM TKaHM Ha rpaHM

u;e «MeTann-K0CTb» RBnReTCR o6R3aTenbHbIM K0MIT0-

HeHTOM a,n;arrTMBHOM rrepecTpOMKM , HO B 3TJ1X cnyqa-
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RX pe3op6u;MR He 3aBepwaeTCR a,n;eKBa THbIM ycr1ne

HJ1eM KOCTeo6pa30BaHMR, l.JTO rrpMB0,D;J1T K ,n;ecpMLI;MTY 
TKaHM Ha 3TOM yqacTKe J1 cpopMMpOBaHMIO nO:>KHbIX 

cycTaB0B MnM pa3BJ1TJ1IO HeCTa6MnbHOCTJ1 MeTanno

K0HCTPYKLI;MM. H pKMM rrpr1MepoM TaKoro ocno:mHeHMR 

RBnReTCR paHHRR acerrTMl.JeCKaR HeCTa6MnbHOCTb 3H

,n;orrpoTe30B [2-4]. 
Ee3ycnOBHblM cpaKTOpOM pMCKa pa3BJ1TJ1R paHHeM 

acerrTMl.JeCKOM HeCTa6MnbHOCTJ1 3H,D;OrrpoTe30B OCTa

eTCR CMCTeMHblM 0CTeorropo3 , 3a6oneBaeMOCTb KOTO

pbIM B rrorry nRLI;MM HeyKn0HHO pacTeT [ 5 ]. TaK KaK 

rrycKOBbIM MexaHM3MOM a,n;arrTMBHOM rrepecTpOMKJ1 

RBnReTCR pe3op6u;MR, TO , Yl.JMTbIBaH B03MO:>KHOCTb 
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c.pa pMaKOJIOrJ.1qecKOJ1 KOppeKI.J;J1J1 Ha pyrneHMM p eMO

,z:i;eJI11poBaHJ1R , ITpoc.p11JiaKTJ1KY ITOTe p11 KOCTHOM MaC

CbI MOJKHO ITpOBe CTJ1 ITyTeM HaITpaBJieHHOrO B03,IJ;eM

CTB J1R c.pa pMITpeITa pa Ta MM Ha o,z:i;11H 113 ee MexaHM3-

MOB. CITo co6HOCTb ,z::i;aHHbIX cpe,IJ;CTB J13MeHRTb J1HTeH 

CJ1BH OCTb p e M O,IJ;eJI11poBaHJ1R lll11pOKO J1CITOJib3yeTCR 

ITP M Jieq e H1111 c11cTeMHoro ocTeoITopo3a, a 611cc.pocc.po

H a T bl pace Ma TPMBaIOTCR KaK Ha1160Jiee ITepcITeKTJ1B

Hbie ITpe ITapaTbI ,IJ;JIR CHMJKeHMR pe3op6u;1111 [6], B TOM 

'--IJ1CJie J1 B6JIJ1 3 J1 J1MITJiaHTa Ta [ 7 ' 8]. 

K JIJ1HJ1'--le CKJ1e 3c.pcpeKTbI 611cc.pocc.p0Ha TOB OITpe,z:i;e

JIRIOTC R ,IJ;B Y MR KJIIO'--l e BbIMJ1 CBOMCTBaM11: cpO,Il;CTBOM 

K r 11,z:i;p o Kc11aITa TMTY 11 11Hr11611pyIOru;11M ,z::i;eMCTBMeM Ha 

OCTeOK JiaCTbI. B HaCTORru;e e BpeMR Ha1160Jibl1Iee KJIJ1-

Hl1'--leCK Oe ITp11Me H e H11e HalllJIM a30Tco,z::i;epmaru;11e 611c

c.pocc.p o Ha TbI , K OT Opbre He TOJibKO ITpeITRTCTBYIOT o6-

pa30BaHJ1IO H OBbIX OCTeOKJiaCTOB [9] , HO J1 CITOC06CTBy

IOT a ITOITT03Y 3 p eJibIX KJieTOK [ 10]. 

A H T11 p e3op 6 TJ1BHbi e 3c.pc.peKTbI a30TCO,z::i;epmaru;11x 

611cc.poc c.p0 Ha T OB (BKJIIO'--laR aJieH,z:i;poHa T , p113e,z::i;p0Ha T , 

116aH,z::i;p o Ha T J1 30Jie,z::i;poHa T) CBR3aHbI C J1Hr11611poBa

H J1eM c.p e pMe H T a c.pa pHe3J1JIIT11poc.pocc.pa TCJ1HTeTa3bI 

(FPP s) B o cTeOKJiacTax. KaK M3BeCTHO, FPPs RBJIRe T

CR KJIIO '--l e BbIM c.pepMeHTOM B MeBaJIOHaTHOM ITYTM, B 

xo,z:i;e KOTOp o r o r e H e p11pyIOTCR J13OITpeH OJ1,IJ;Hbie JIJ1ITJ1-

,IJ;bI , J1C ITOJib 3yeMbie ,IJ;JIR ITOCTTpaHCJIRI.J;J10HHOM MO,IJ;J1-

c.p11Ka u;1111 MaJibIX fT<P- CBR3bIBaIOru;11x 6eJIKOB , OTHO

CRI.IJ;MX CR K ras J1 11rpaIOru;11x u;eHTpaJibHYIO pOJib B 

CMrHaJibHOM TpaHc,z:i;yKu;1111 , Heo6XO,IJ;l1MOJ1 ,IJ;JIR C03pe

BaH J1R 11 c.p y HKI.J;J10 Hl1pOBaHJ1R OCTeOKJiaCTOB. 

Ii1 M e R BbICOKOe cpo,z::i;CTBO K KOCTHOM TKaHM, 611c

c.poc c.p0 Ha Tbl O'--l e Hb 6bICTpo yxo,IJ;RT 113 KpOBRHOrO pyc

Jia J1 B 3 Ha '--IM T e JibHOM KOHI.J;eHTpau;1111 HaKaITJIMBaIOTCR 

B y qacTKax KOCTJ1 C ITOBbillleHHbIM M eTa60JIJ13MOM. 

K a m ,z:i;bIM 113 Bbillle ITepeq11cJieHHbIX a30Tco,z::i;epmaru;11x 

611 cc.p o cc.p0Ha T OB MMeeT YHMKaJibHbIM ITpOc.pMJib , KOTO

pbIM OITpe,z:i;eJIRe T ITOTeHu;MaJibHbie KJIJ1HJ1'--leCKJ1e pa3-

JIJ1 '--I J1R Mem,z:i;y HJ1MJ1. OHJ1 pa3JIJ1'--laIOTCR ITO CKOpOCTJ1 

Ha qaJia ,z::i;eMCTBMR , ITpO,Il;OJI)KJ1TeJibHOCTJ1 ,z:i;eMCTBJ1R J1 

BJIJ1RHJ1IO Ha J1HTeHCJ1BHOCTb p e3op6u;1111 [ 11 ]. 

IIocJie ITo,z::i;aBJieH11R pe3op6u;1111 qacTb ITPeITa pa Ta 

co BpeMeHeM ITOKpbrnaeTCR HOBbIMJ1 HaCJIOeHJ1RMJ1 

KOCTHOM TKaHJ1 11 OKa3hlBaeTCR « 3 axopoHeHHOJ1 » . 

B 3TOM CJiyqae peareHT MOJKeT coxpaHRTbCR B KOCTJ1 

,z::i;eCRTKJ1 JieT ' eCJIJ1 ITpou;eccbI p e3op6u;1111 KOCTJ1 He 

ITPMBe,z::i;yT BHOBb K ITORBJieHMIO xeJia Ta Ha ee ITOBepx

HOCTJ1. TaKMM o6pa30M, C03,z::i;aeTCR CBOeo6pa3HOe ,z:i;eITO 

ITpeITapaTa B opraHM3Me [12 , 13]. 

AJieH,z:i;poHaT - o,z:i;11H 113 ITepBbIX 11 Ha1160Jiee lllM

poKo MCITOJib3yeMbIX ITPeITa pa TOB 3TOM rpyITITbL Ero 

CITOC06HOCTb yBeJIJ1'--1J1BaTb Macey KOCTJ1 l1111pOKO J1C

ITOJib3yeTCR B KJIJ1HJ1'--leCKOM ITpaKTJ1Ke ITPM Jie'--leHJ1J1 

BbICOK006opoTHbIX c.popM CJ1CTeMHOro OCTeOITOp03a [ 4, 

14, 15 ]. B KPYITHOMaCl11Ta6HbIX KJIJ1HJ1'--leCKJ1X J1CCJie

,IJ;OBaH J1RX ,IJ;OKa3aHa 6e30ITaCHOCTb ero HeITpepbIBHOro 

ITPMMeHeHMR cpOKOM ,IJ;O 10 JieT [ 16]. 

BJIJ1RHJ1e aJieH,z:i;poHa Ta Ha J1HTeHCJ1BHOCTb pe3op6-

1J;J1J1 KOCTHOM TKaHM, ITPMJiemaru;eM K MeTaJIJIOKOHCT

pyKu;1111, 113yqaJIOCb B 3KCITep11MeHTaJibHbIX J1CCJie,z:i;o

BaHMRX. TaK, B pa6oTe [17] ITepopaJibHbIM rrp11eM aJieH-
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,z:i;poHa Ta B ,IJ;O3e o·, 5 Mr/ Kr/ ,IJ;eHb CHMJKaJI OCTeOJIJ13 BOK

pyr 3H,IJ;OITpOTe3a, ITOMeru;eHHOro B o6JiaCTb MbII.IJ;eJIKa 

6e,z::i;pa co6aK11, 11 yBeJ111'--111BaJI Macey rrp11Jiemaru;eM K 

HeMy KOCTJ1 Ha 7 ,4 % . B HaCTORru;ee BpeMR ITpeITapaT 

yme ITPMMeHReTCR B KJIJ1Hl1Ke ,IJ;JIR ITpoc.p11JiaKTJ1KJ1 

aceITTM'--leCKOM H e CTa611JibHOCTJ1 ITPM 3H,IJ;OIIpOTe311po

BaHJ1J1 KOJieHHOro J1 Ta3o6e,z::i;peHHOrO cycTaBOB [ 18]. 

Ilp11 Ha3Ha'--le H1111 aJieH,z::i;poHaTa B ITocJieoITepau;110H

HOM ITe p110,z::i;e Ha6JIIO,IJ;ae TCR 3aMeTHOe, ITO cpaBHeHMIO 

C KOHTpOJibHOM rpyITITOM, CHJ1JKeH11e ITOTep11 MJ1He

paJibHOM ITJIOTHOCTM KOCTM (MIIK) B 30Hax, ITp11Jie

maru;11x K J1MIIJiaHTa TY[ 19]. 

MeTa-aHaJIJ13 llleCTJ1 paH,IJ;OMJ1311pOBaHHbIX KOHT

poJI11pye MbIX J1CCJie,IJ;OBaHJ1M [20] ITO,IJ;TBep,z:i;MJI, '--ITO rrp11 

rrp11eMe 611cc.pocc.p0Ha TOB Mace a rrep11ITpoTe3HOM Koc

TM coxpaHReTCR JIY'--lllle, '--l e M B rpyrrrre KOHTpOJIR. O,z:i;

HaKO orpaHM'--leHHOCTb MMeIOru;MXCR J1CCJie,IJ;OBaHJ1M J1 

OTCYTCTBMe aHaJIM3a KJIJ1HJ1'--leCKM- 3Ha '--IJ1MbIX J1CXO,IJ;OB 

(c.pyHKI.J;MOHaJibHbie pe3yJibTaTbI J1 Ka'--leCTBO )KJ13Hl1 ) 

,z::i;eJiaIOT 3TJ1 p e3y JibTa Tbl H e O'--leHb y6e,z:i;11TeJibHbIMJ1. 

Ilo MHeHMIO aBTOpOB , Heo6XO,IJ;J1MO rrpoBe,IJ;eHMe ,IJ;OC

Ta TO'--IHOro ITO o6oeMy 11 MeTO,IJ;OJIOrJ1'--leCKJ1 o6ocHOBaH

HOro J1CCJie,IJ;OBaHJ1R C KJIJ1HJ1'--leCKJ1 3Ha'--IJ1MbIMJ1 KO

H e '--1HbIMJ1 TO'--1KaMJ1. ,Uo ITOJiy'--leHMR TaKMX pe3y JibTa

TOB ,z::i;aHHbie O 6JiarOTBOpHOM BJIJ1RHJ1J1 611cc.pocc.p0Ha

TOB Ha rrep11rrpOTe3HYIO KOCTHYIO TKaHb IIOCJie TOTaJib

HOfO 3H,IJ;OITpOTe311poBaHJ1R cycTaBOB CJie,z::i;yeT J1HTep

rrpeT11poBa Tb C OCTOpomHOCTbIO. 

OcTaeTCR cITopHbIM Borrpoc 11 o crroco6HocT11 aJieH

,z:i;poHa Ta OKa3bIBa Tb ITOJIHOI.J;eHHOe MeCTHOe ,z:i;eMCTBMe 

ITPM CJ1CTe MHOM BBe,z::i;eHJ1J1. B pa6oTe [21] J13MepRJIJ1 

c11J1y (KPYTRI.IJ;MM MoMeHT), Heo6xo,z:i;11MyIO ,IJ;JIR y,z:i;aJie

HMR ,z::i;eHTaJibHbIX TMTaHOBbIX J1MIIJiaHTaTOB 113 ,IJ;MC

TaJibHOro OT,IJ;eJia 6e,z::i;peHHOM 11 rrpOKCJ1MaJibHOro OT

,z:i;eJia 60Jibllle6epu;oBbIX KOCTeM KpOJIMKOB. IKMBOTHbie 

OITbITHOM rpyITIIbI ITOJiyqaJIM aJieH,z::i;poHa T B Te'--leH11e 

6 He,IJ; ,IJ;O 3BTaHa3MJ1, eru;e 10 KpOJIMKOB CJIY)KJ1JIJ1 Heo6-

pa6oTaHHbIM KOHTpOJieM. C11Jiy OITpe,z:i;eJIRJIJ1 C J1CIIOJib -

30BaHMeM ,z:i;11HaM0MeTp11qecKoro KJIIO'--la Tohinich i 

15-BTG ( «Tohinichi Mfg Co, Ltd», HrroH11R). Pe3yJib

Ta Tbl cpaBHMTeJibHOro aHaJIM3a, He BbIRBJ1Bl1Iero CTa 

TJ1CTJ1'--leCKJ1 3Ha '--IJ1MbIX pa3JIJ1'--IJ1M Mem,z::i;y rpyrrITaM J1 

ITO 113yqaeMOMy ITOKa3aTeJIIO, ITO3BOJIJ1JIJ1 aBTOpaM 

ycoMHMTbCR B cIToco6HocT11 aJieH,z:i;poHaTa ITPM ero c11c 

TeMHOM B03,IJ;eMCTBJ1J1 BJIJ1RTb Ha Macey 11 ITpO'--IHOCTb 

KOCTM , ITPMJiemaru;eM K J1MIIJiaHTa Ty. B 3TOJ1 CBR3J1 

6oJiee rrpMBJieKa TeJibHOM CTaJia TO'--IKa 3peHJ1R, '--ITO ,IJ;JIR 

rrpoc.p11JiaKTJ1KJ1 ITOTep11 KOCTM, ITPMJiemaru;eM K J1MIT

JiaHTa TY' He06XO,IJ;J1MO ITPMMeHRTb 611cc.pocc.p0Ha Tbl 

MeCTHO [22, 23], KaK J130JI11pOBaHHO, TaK J1 B KOM6J1Ha 

u;1111 C ,z:i;pyr11MJ1 rrperra pa Ta MM J1 KOCTHbIMJ1 J1MITJiaH

Ta TaMJ1 [24]. 
B03MOJKHOCTb MeCTHOro ITPMMeHeHMR 611cc.pocc.po 

Ha TOB, B TOM '--IJ1CJie J1 aJieH,z:i;poHaTa, ou;eHMBaJiaCb B 

3KCITep11MeHTaJibHbIX pa6oTax in vitro Ha l{JieTO'--IHbIX 

KYJibTypax [25, 26], Kpbrcax [27-29], KPOJIMKax [2 1 , 

30], co6aKax [31-39], OBu;ax [40], CBJ1HbRX [41]. Pe-
3y JibTa Tbl 3KCrrep11MeHTOB CBJ1,IJ;eTeJibCTBYIOT O cepb

e3HOM rrepcrreKTMBe J1X ITPJ1MeHeHJ1R rrpl1 3H,IJ;Orrpo 

Te3l1pOBaHJ1J1. 
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IIoKa3aHO, T..J:TO MeCTHOe MCITOJib30Bam1e 611ccpoc

cp0Ha TOB ITPM Ha3HaT..J:eHMJ;I H:aK B paHHMe, TaK 11 ITO3,IJ;

HMe cpoKM ITOCJie oITepa~1111 cIToco6cTBYeT yBeJI11T..J:e

HMIO o6neMa , KOCTHOJ/1 MaCCbI BOKpyr MMITJiaHTa TOB 

B 1,3 pa3a ITO OTHOWeHMIO K KOHTPOJIIO [ 42]. 

II p11 cpaBHeHMM MeCTHOro 11 CMCTeMHOro B03,IJ;eM

CTBMR 611ccpoccpoHaTOB Ha KOCTHYIO TKaHb, ITPMJiema

r.u;y10 K :m,z::i;oITpOTe3y, BbIRBJieHO, T..J:TO y :>KMBOTHbIX [ 44], 

ITOJiyT..J:aBWMX ,z::i;eKcaMeTa3OH 11 MMeBWMX BTOpM"l.IHbIJ/1 

o cTeoITopo3, ITPM MeCTHOM ITp11MeHeH1111 aJiett,z::i;poHa Ta 

pe3yJibTaTbI 6bIJIJ;I JIYT..J:We, T..J:eM ITPM ero CMCTeMHOM 

BBe,D;eHMM. T eM He Mettee O,IJ;MH 113 OCHOBHbIX BOITpo

COB, Tpe6y10r.u;11x peweHMR, KacaeTcR CITOC06a BBe,z::i;e

HMR ITPeITa pa Ta B o6JiaCTb x11pypr11T..J:ecKoro BMewa

TeJibCTBa. 

O6cym,z::i;aIOTCR pa3JIMT..J:Hbie Ba p11aHTbI MeCTHOro 

rrp11MeHeHMR 611ccpoccp0Ha TOB. IIoKa3aHO, T..J:T0 aJieH,z::i;

p oHa T, BBO,IJ;MMbIJ/1 BHYTPb cycTaBa KpbICbI B ,IJ;O311pOB

Ke 1 Mr /Kr/ ,z::i;eHb B TeT..J:eHMe 6 He,IJ; CHM:>KaeT ITOBbI

weHHYIO pe3op6r.~MIO KOCTHOJ/1 TKaHM, BbI3BaHHYIO T..J:a

CTM~aMM 113HOCa ITOJI118TMJieHa, T..J:TO CITOC06CTByeT BOC

CTaHOBJieHMIO MIIK BOKpyr MeTaJIJIOK0HCTPYK~1111 

[ 44 ]. 

3cpcpeKTMBHbIM MO:>KeT 6bITb J,1 3aMaT..J:MBaHMe MMIT

JiaHTaTOB B paCTBOpe aJieH,z::i;poHaTa Ha 10 MMH (KOH

~eHTpau;11R 1 Mr /MJI) J;IJIJ,1 15-60 MMH (KOHIJ;eHTpa~MR 

0, 5 Mr /MJI) [ 45, 46]. B ,z::i;aHHOM 8KCITep11MeHTe MCITOJib-

3 OBaJIMCb 8H,IJ;OITpOTe3bI, ITOKpbITbie KpMCTaJIJIMT..J:eCKMM 

T MTaHOM. 

B ,z::i;pyroM MCCJie,IJ;OBaHMJ;I Ha MO,IJ;eJIM ,z::i;eHTaJibHbIX 

MMITJiaHTa TOB y co6aK ITOKa3aHO, T..J:TO CKOpOCTb cpop

MMpOBaHMR KOCTM BOKpyr MMITJiaHTaT0B, ITOKpbITbIX 

r 11,z::i;pOKCMaITa TMTOM, Ha cpoHe JIOKaJibHOro ITPMMeHe

HMR aJieH,D;pOHaTa 3HaT..J:MTeJibHO BbIWe (p<0,0001), T..J:eM 

B OTCYTCTBMe TaKOBOro [ 4 7]. 

CJie,z::i;yeT , O,IJ;HaKO, OTMeTMTb, T..J:TO He BCe 8KCITep11-

MeHTaJibHbie MCCJie,IJ;OBaHMR ITO ou;eHKe MeCTHOro ITpM

MeHeHMR aJieH,D;pOHa Ta ITpOBO,Il;MJIMCb KOppeKTHO. TaK, 

B pa6oTe [2] ,D;eJ/ICTBMe aJieH,z::i;poHaTa B ,Il;0311pOBKe 0,063 

M r / Kr/ ,z::i;eHb J;IJIJ,1 Cf)113110JIOrMT..J:eCKOro paCTBOpa Ha pe-

3 op6:u;1110 o~eHMBaJIOCb y :>KMBOTHbIX B 30He ITOCTORH

HOrO CKOJib:>KeHMR ITOBepxHOCTJ;I TMTaHOBOJ/1 ITJiaCTMH

K J;I ITO OTHOWeHMIO K ITO,IJ;Jiemar.u;eJ/1 KOCTM , T .e. MMeJIO 

MeCTO HeycTOJ/IT..J:J;IBOe coe,z::i;11HeH11e MMITJiaHTa Ta 11 KOC

T M. OTMeT..J:eHHOe aBTOpaMM OTCYTCTBMe cpeHOMeHa ITO

,z::i;aBJieHMR MHTeHCMBHOCTM pe3op6:u;1111, ITO HarneMy 

MHeHMIO, om11,z::i;aeMO, TaK KaK ITPeITa pa T, He3aBMCMMO 

OT CITOco6a BBe,r:i;eHMR , He MO:>KeT HMBeJI11poBaTb Tex

HMT..J:eCKMe ITOrpernHOCTJ;I OITepa TMBHOro BMewa TeJib

CTBa. B ,z::i;aHHOM MCCJie,IJ;OBaHMJ;I ITOCTORHHOe CKOJib:>Ke

HMe MMITJiaHTa Ta ITO,IJ;,z::i;ep:>KMBaJIO OITpe,z::i;eJieHHbIJ/I ypo

BeHb pe3op6:u;1111 3a CT..J:eT ITOCTORHHOro ITORBJieHMR HO

BbIX MMKpOITepeJIOMOB KOCTHbIX Tpa6eKy JI. 

MecTHOe 11CITOJib30BaHMe 611ccpoccp0Ha TOB MO:>KeT 

OKa3aTbCR ITepcITeKTMBHbIM ITPM 11CITOJib3OBaHMJ;I C 

K OCTHbIMM MMITJiaHTaTaMM [27]. B 8TOM CJiyT..J:ae MMIT

JiaHT11pyeMaR KOCTb, ITpe,z::i;Ba pMTeJibHO o6pa6oTaHHaR 

6 11ccpoccp0Ha TOM, paccacbrnaeTCR Mettee MHTeHCMBHO. 

ABTOpbI ITOMer.u;aJIM 3aMopomeHHbie ry6T..J:a Tbie KOCT

Hbie MMITJiaHTa Tbl Ha 6 He,D; 10 ~pbrCaM B ,IJ;Ba ,z::i;ecpeKTa 
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KOCTM. O,r:i;MH M3 ,D;BYX MMTIJiaHTaTOB B Ka.JK,D;OM nape 

ITpe,z::i;Ba p11TeJibHO rrorpymaJIM B a.rreH,z::i;poHa T Ha TPMR 

( 1 Mr /MJI) Ha 10 MMH, 3a TeM rrpOMbIBaJIM B Cf)113MOJIO

r11T..J:eCKOM paCTBOpe M TIOMer.u;aJIM B ,z::i;ecpeKT KOCTM. 

KoHTpOJibHbie o6pa3IJ;bl rrpOMbIJIJ;I TOJibKO Cf)M3MOJIO

rMT..J:eCKMM paCTBOpOM. Pe3y JlbTa Tbl 8KCrrepMMeHTa 

ou;eHMBaJIM C ITOMOI.IJ;bIO rMCTOMopcpoMeTpMM. BbIRB

JieHO, T..J:TO KOHTpOJibHbie J;IMTIJiaHTa Tbl ITOT..J:TM TIOJIHOC

TbIO paccaCbIBaJIMCb, a MMTIJiaHTaTbI, o6pa6oTaHHbie 

aJieH,D;pOHa TOM, OCTaBaJIMCb HeTpOHYTbIMM. B 8TOJ/I 

pa6oTe y6e,IJ;MTeJibHO TIOKa3aHO , T..J:TO MMrrperHaIJ;MR 

KOpTMKaJibHOro MMITJiaHTa Ta 611ccpoccp0Ha TOM rrepe,z::i; 

ITOMer.u;ettMeM ero B ,z::i;ecpeKT rrpe,z::i;OTBpar.u;aeT ero Me

xaH11T..J:ecKoe ITOBpem,z::i;ett11e Bc.rre,z::i;cTBMe pe3op6:u;1111. 

Bo3MO:>KHOCTb MeCTHOrO rrpMMeHeHMR 611ccpoccpo

Ha TOB ,IJ;JIR CHM:>KeHMR MHTeHCMBHOCTM pe3op6:u;1111 , 

BbI3BaHHOJ/I ITpOBOCTiaJIMTeJibHbIMM IJ;MTOKMHaMM, TIO,D;

TBepm,z::i;eHa B cpaBHMTeJibHOM MCCJie,IJ;OBaHMM rrpM Jie

T..J:eHMM 8KCITep11MeHTaJibHOrO OCTeOMMeJIMTa y KpbIC . 

Y CTaHOBJieHO, T..J:TO COT..J:eTaHHOe MCTIOJib3OBaHMe a.rreH

,z::i;poHaTa 11 BaHKOMMIJ;MHa ropa3,D;O 8cpcpeKTMBHee Ky

ITMpyeT ITaTOJIOrMT..J:eCKMJ/1 ITpou;ecc, T..J:eM M3OJIMpoBaH

HOe ITPMMeHeHMe BaHKOMMIJ;MHa [ 48]. 

IIo,z::i;Jie:>KMT ,z::i;aJibHeMrueMy M3yT..J:eHMIO Borrpoc o c11c

TeMHOM BJIMRHMJ;I 611ccpoccp0Ha TOB rrpM MX MeCTHOM 

BBe,D;eHMM. MaJIO ,D;aHHbIX O TOM , KaKaR ,Il;OJIR BbI,D;e

JieHHbIX 611ccpoccp0Ha TOB OCTaeTCR JIOKaJIM30BaHHOJ/I 

BOKpyr MMITJiaHTaTa, a B KaKOJ/1 CTerreHM CMCTeMHO 

pacITpe,z::i;eJIReTCR. 3TOT acrreKT 1,13y-qa.rrcR Ha rrp11Mepe 

30Jie,D;pOHOBOJ/I KMCJIOTbI , TaKme KaK M a.rreH,D;pOHa T 

OTHOCRI.IJ;eJ/ICR K a30TCO,D;epmar.u;MM 611ccpoccp0Ha TaM. 

B KaHaJibI 6e,z::i;peHHbIX KOCTeJ/1 weCTM co6aK MHTpaMe

,z::i;y JI.Hp HO MMITJiaHTMpOBaJIM TaHTaJIOBbie 8H,Il;OI1pOTe-

3bI, B rropMCTOe (rM,D;pOKCMarraTMT) ITOKpbITMe KOTO

pbIX BBO,IJ;MJIM 100 MKr 14C -MeT..J:eHoM 30Jie,z::i;poHOBOM 

KMCJIOTbI. Co6aK (no 3 :>KMBOTHbIX) BbIBO,Il;MJIM 113 8KC

ITep11MeHTa crrycTR 6 11 52 tte,z::i; rroc.rre orrepau;1111 11 11c

cJie,z::i;oBaJI11 o6pa3IJ;bl KOCTeM, Haxo,z::i;m_IJ;MXCR B6JIM3M M 

B,r:i;a.rr11 OT 8H,z::i;orrpoTe3a. KoJIMT..J:eCTBeHHYIO KOHIJ;eHT

pau;1110 MeT..J:eHHOro pa,D;MOaKTMBHbIM 1130TOTIOM 611ccpoc

cp0Ha Ta OITpe,z::i;eJIRJIM CITeKTpO(f)OTOMeTpMT..J:eCKM . . Ilo

JiyT..J:eHbI ,IJ;OKa3aTeJibCTBa Toro, T..J:TO MMITperHMpOBaH

HaR B r11,z::i;poKCMarra TMT 3OJie,D;pOHOBaR KMCJIOTa OCTa 

eTCR, rJiaBHbIM o6pa30M , JIOKaJibHO. YcTaHOBJieHO , T..J:TO 

KOHIJ;eHTpau;MR 30Jie,D;pOHOBOJ/I KMCJIOTbI B 06.rraCTM , He

ITOCpe,D;CTBeHHO rrp11.rrera10r.u;ei1 K 8H,Il;OI1pOTe3y ' 6bIJia 

Ha ,r:i;Ba rropR,z::i;Ka 60.rrhrue , T..J:eM B JII06oM ,z::i;pyroM o6pa3-

u;e KOCTHOJ/1 TKaHM (B cpe,z::i;HeM 732 ,6 Hr/r crrycTR 

6 He,z::i; M 377,2 Hr / r T..J:epe3 52 He,z::i; 8KCITep11MeHTa ). H e-

3HaT..J:MTeJibHOe KOJIMT..J:eCTBo(::;7 , 2 Hr / r) 30.Jie,D;pOHOBOJ/I 

KMCJIOTbI , o6ttapymeHHOe TIO BCeMy CKeJieTy , yKa3bI

BaJio Ha TO, T..J:TO T..J:aCTb 6MccpoccpoHa Ta BbIXO,Il;MT B IJ;Mp

KY JIRIJ;MIO KpOBM ITOCJie MeCTHOJ/1 8.JIMMMHau;MM [ 49]. IIpM 

MeCTHOM ITPMMeHeHMM 611ccpoccpoHaTa , ITO MHeHMIO 

aBTOpOB , CHM:>KaeTCR pMCK pa3BMTMR CMCTeMHbIX ITO-

6oT..J:HbIX 8cpcpeKTOB M Hera TMBHOro B JIMRHMR ITPe Tia pa

Ta Ha ,z::i;pyrMe KOCTM CKeJieTa. II pem,z::i;e BCero 8TO Ka

caeTCR CITOC06HOCTM 611ccpoccp0Ha TOB OKa3bIBa T b TOp

M03RI.IJ;ee BJIMRHMe Ha ITpou;ecc KOCTeo6pa30BaHMR. 

[50]. O,z::i;HaKO ITPM MeCTHOM MCTIOJib30BaHMM 8TOT cpe -



BeCTHMK TpaBM aTOfl0 , //1//1 1/1 o pTo n e,n,v1v1 MM . H.H. npV1opoaa. 2014, Ng 4 

HOMeH BbipameH B M e HbIIIe :W CTeITeHJ/1. Ilo MHeHJ/IIO 

HeKOTOpbIX J/IC CJie,r:i;oBa T e Jie:w , B 3TOM CJiyqae J/ICITOJib-

30BaHJ/Ie 6Mccpo ccpo Ha Ta B COCTaBe 6MOKOMIT03J/IIJ;J/IOH

HOro M a Tep MaJia ITpMo6p e Ta e T ,lJ;OITOJIHJ/ITeJibH YIO u;e H

HOCTb. B 3KCITep MM e HTaJibHO:W pa6oTe, r,z:i;e 30Jie,n;po 

HOBRH KJ/ICJIOTa BXO,IJ; J/IJia B COCTaB ITOJIJ/ID ,L - JiaKTJ/1,D;a 

(PDLLA) ITOKpbITJ/IR 3H,D;OITpoTe 3a , 6 bIJI OTMeqeH BbI

pameHHbIM ITpMp OCT MaCCbI KOCTJ/1, ITPMJie maIJJ;e:W K 

3H,IJ;OITpoTe3y, J/IMITJiaHTMpoBaHHOM Y B 6e,z:i;peH H YIO 

KOCTb KpbIC [51]. 
B xo,z:i;e J/I3yqeHJ/IR y OBa pM3 KTOMJ/IpOBaHHbIX KpbI C 

(Mo,n;eJib OCTeOITOp 03a) (pJ/IKCaIJ;J/IJ/I TJ/ITaHOBbIX J/IMITJiaH

TaTOB, ITOKpbIT bIX rM,n;pOKCJ/IaITaTJ1TOM , KOTOpbie ITe

pe,z:i; cpMKcau;Me:w ITorpy maJIM B pacTBOpbI ITaM M,r:i;p o H a 

Ta , M6att,z::i;p oHaTa J/I 30Jie,n;poHaTa C KOHIJ;eHTpau;Me:W 

1 Mr / MJI, ycTaH OBJie H O, qTo Bee TPJ/I 6Mccpoccpo HaTa 

CITOC06CTB OBaJIJ/I BbipameHHO:W J/IHTer paIJ;J/IJ/I KOCTH O:W 

TKaHJ/I B J/IM ITJiaHTa T bl J/I cpo pMMpOBaHJ/IIO HOBO:W KOCTJ/I 

BOKpyr HJ/IX. AKTJ/IBHOCT b 3 TOro ITpou;ecca B ITOpR,z::i;Ke 

B03pacTaHMR ,z::i;e:w c T B J/IR ITpe ITapaTa 6hIJia cJie,z::i;y10IJJ;e:w: 

3 0Jie ,z::i;poHaT> M6att ,z:i;p o HaT >ITaMM,D;pOHaT [ 52 ]. 

B ,z:i;pyroM J/ICCJie,D;OBaHJ/IJ/I [1 3 ] 3 0Jie,z::i;pOH OB a R KJ/IC

JIOTa, J/IMITperH Mp o B a HHaR B PDLLA- ITOKpbIT Me J/IMIT 

JiaHTaTa, CITOC06CTB OBaJia 6 hlCTpo:w KOH COJIJ/1,D;a IJ;J/IJ/I 

ITepeJIOMOB ,n;Ma cpM3a 60JibIIIe 6 e pu;oB O:W KOCTJ/I K pbIC. 

EIJJ;e B O,D;H O:W M O,D;eJIJ/I 3KCITe pMMeH Ta 3OJie,n;po Ha T 

6bIJI BHe,n;peH B ITOKpbIT b I:W rM,z::i;pOKCJ/IaITaTJ/ITOM ITOp M

CTbI :W TaHTaJI. ,UJIR OITpe,z::i;eJie HJ/IR ITJIOTHOCTJ/I KO CTJ/I B 

o6JiaCTJ/I B B e,n;eH J/IR J/IMITJiaHTa T OB B ITpe,z::i;eJiax KO CT H O

MO3rOBOr o KaH aJia J/ICITOJib 3OBaJIJ/I KOMITbIOTep M3J/Ip O

BaHHbI:W a H aJIJ/13 J/I306p ameHJ/IR He,z::i;eKaJibIJ;J/IH J/Ip OB a H

HbIX rJ/ICTOJIOrJ!Iq ec K J/IX cpe3OB , ITO KOTOpbIM o u;e H J/IBa 

JIJ/I ITpou;eH THOe c o ,z::i; e pmaHJ/Ie ITJIOIJJ;a,n;M ITo p , 3aITOJI 

HeHHbIX H OB O:W KOCTbIO, K OJIJ/IqecTBO J/I p a3M e pbl OCT 

pOB KOB KOCTJ/I B ITpe ,n;eJiax ITOP rM,n;pOKCJ/Ia ITaTJ/ITa. 

KocTb B OKpy r J/IMITJiaHTaTa 3aHRJia B c p e,z::i;H e M 1 3,8% 

o6b eMa K aHaJia B K OHTpOJie J/I 32,2% B rpy ITITe , r ,z:i;e 

J/ICITOJib 30BaJIJ/I 30Jie,z::i;po Ha T. OTHOCJ/ITeJibHOe p a3JIJ!Iq J;Ie 

COCTaBJ/IJIO 1 3 4 % ( 2 ,34 - KpaTH Oe yBeJIJ!Iq e H J/Ie ITpMp o c

Ta KO CT H O:W T KaHJ/1) . Cpe,n;HRR ITJIOIJJ;a ,D;b BpacTaH J/IR 

KOCTJ/I COCTaB J/IJia 12, 5 % B KOH TpOJie M 1 9 , 8 % B 3KCITe 

p MM eHTa JibHO:W rpyITITe , OTHOCJ/ITeJibHOe pa3JIW--IJ/Ie co 

CTaBJ/IJIO 5 8 o/o . KOJIJ/IqecTBO OCTpOBKOB OCTeor e H e3a 

6 bIJIO COITOCTaBJ/IMO B o6eMX rpyITITa x J/ICCJie,n;oB a H J/IR, 

H O 6oJiee KpyITHhle yqacTKJ/I OTMeq e H hl B 3KCITe p M

MeHTaJibHO:W rpyIT ITe. IloJiyq e HHbie ,n;a HHbie ITO3BOJIJ/I

JIJ/I aBTOpaM 3aKJIIOqJ/ITb , q T o 3OJie,n;poH OBaR KJ/ICJIOTa 

RBJIReTCR ITOTeH IJ;J/IaJibHbIM J/IH CTpyMeH TOM ,D;JIR B OC

CTaHOBJieHJ/IR KOCTH Oro BeIJJ;eCTB a J/I ITOBbIIIIe HJ/IR ITpo q

HOCTJ/I (pJ/IKCa IJ;J/IJ/I J/IMIT.ITaHTa TOB ITPJ/I ITe pBJ/IqHo M J/I p e 

BJ/I3J/IOHHOM 3H,IJ;OITpOTe3J/Ip OB a H J/IJ/I B ycJIOB J/IR X ,z:i; e cp M 

IJ;J/ITa KOCTHO:W TKaH J/I [ 3 9 ]. 

O,z::i;HaKO BbI COKJ/Ie KOHIJ;e HTpaIJ;J/IJ/I 6Mccpo ccpoHa T OB 

B KOCTHO:W TKaHJ/I BbI3 bIBaIOT H e CKOJibKO J/IHbie 3cpcpe K

T b I , a J/IMeHHO, Hap y IIIe H J/Ie ITpo u;e ccoB K OCTeo6pa3 0-

BaHJ/IR [53 ]. Ilp M J/ICCJie,IJ;OBaHJ/IJ/I in v itro aJie H,n;poHaTa , 

rraMM,Il;p0HaTa M 30Jie,z::i;p o HaTa 0 TMeqeH0 , qTo T0KCJ;Iq

HbIMJ/I ,IJ;JIR OCTe06JiaCTOB RBJIRIOTCR K0HIJ;e HTpaIJ;MJ/I 

10-4- 10-5 M . YBeJIJ/Iq e H J/Ie K OHe qHbIX ITpo,z::i;yKT0B rJIJ/I

K03J/I.ITMp 0 BaHMR 3HaqMTeJibH0 CHJ/ImaeT ITpOJIMcpepa-
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IJ;J/IIO OCTe06JiaCTOB , aKTJ/IBHOCT b IJJ;eJioqHO:W cpo ccpaT a -

3bI J/I ITPOJ/I3BO,IJ;CTBO KOJIJia r e Ha l TJ/IITa ITPJ/I O,IJ;HOBpe 

MeHHOM ITOB bIIIIeHJ/IJ/I OCTe06JiaCTMqecKoro arrOITT03a 

J/I ITpo,z::i;yKIJ;J/IJ/I p eaKTJ/IBH b I X cp o pM KJ/ICJiopo,z::i;a . B rrpo

u;ecce r JIJ/IK03J/IJIJ/Ip OBaH J/IR o6pa3yIOTCR r JIMK03J/I,Il;bI , 

J/IJIJ/1, B CJiyq ae 6eJIKOB M JIJ/I IT J/1,Il;OB , rJIJ/IKOITpOTeJ/1,IJ;bI M 

r JIJ/IKOJIJ/IITJ/1,IJ;bI , COOTBeTCTBeHHO. f JIJ/IKO3 J/IJIJ/IpOBaHJ/Ie 

RBJIReTCR O,D; H O:W J/13 cp o pM KOTpaHCJIRIJ;J/I OHHO:W J/I 

IIOCTTpa HCJIRIJ;J/IOHHO:W M O,lJ; J/I(pJ/IKau;J/IJ/I 6 e JIKOB M J/IMe eT 

6oJihIIIoe 3 HaqeHMe ,n;JIR cTp yKTYPbI J/I cpy H K IJ;J/IM M e M-

6 p a HHbIX J/I c eKpeTMp yeMbIX 6 eJIKOB. 3TJ/I 3cpcpeKTbl 

OTCYTCT B OB aJIJ/I IT P J/I J/IC IT OJi b 3 OBaHJ/IJ/I Ma JihlX ,IJ;O 3 

( 1 o-s M ) 6Mccp o c cpoH a T OB [ 5 4]. 

H e cMOTpR H a ITOJiyq eHHb ie ,n;aHHbie, ITp06Jie Ma ITO,D;-

6opa OITTJ/IM aJib HO:W ,D;03bl Bet> OCTaeTCR. O,z::i;Ho J/1 3 J/IC

CJie,n;oBa H J/1:W 6 bIJIO ITOCBRIJJ;e H O 113y..qeHJ/IIO BJIJ/IRHJ/IR 

p a3JIJ;IqHbIX K OHIJ;e HT p au;M:w p a cTBOpa 6MccpoccpoHa TOB 

(30Jie,n;p OH OBaR KJ/ICJIOTa) , B KOTOpbIX 3aMaqJ/IBaJIJ/ICb 

J/I3M eJibqe HHbie aJIJIOJ/IMITJiaHTa TbI , Ha (pJ/IKCaIJ;J/IIO 3 H

,lJ;OITpOT e30B B o6JiaCTJ/I ITpOKCJ/IMaJibHOro OT,IJ;e Jia IIJie

q e BbIX KOCTe:w y co6aK. P acTB OpbI 6bIJIJ/I HJ/I3 K O:W, cpe ,z::i;

H e:W J/I BhlCOK O:W KO HIJ;e H T p a IJ;J/IJ/I - COOTBe TCTB e HHO 

0 ,00 5, 0 ,0 5 M 0 ,5 Mr / M JI 30Jie,z::i;poHaTa. -Y:e pe3 4 He,n; 

o6JiaCTJ/I J/IMITJiaHTa IJ;J/IJ/I 6 bIJIJ/I J/ICCJie,D;OBaHbl c ITOMO

IJJ;bIO r J1IcT0M o pcpo M e TpMq e c Koro aHaJIM3a J/I MexaHM

q e cKMX TeC T OB . A JIJIO J/I MITJiaHTa TbI, o6pa6oTaHHbie 

p aCTBOp OM C H J/I3KO:W K OHIJ;e HTpau;J/Ie:W 3OJie,z::i;poHaTa , 

3aM e IJJ;aJIJ/ICb H OB O:W K OCTHO:W TKaHblO B 60JibIIIeM o6be

M e , q e M o6p a3IJ;bI c BbICOKJ/IM co,z::i;epmaHMeM ITpeITapa

Ta. KpoMe Tor o , 3 H ,IJ;OITpOTe3bI, OKpymeHHbie aJIJIOMM

ITJia H Ta TaMJ/I , CM o q e HHbIMJ/I paCTBOpOM C HJ/I3KJ/IM 

co,z:i;e p maH MeM 30Jie,n;poHaTa, 6hIJIJ/I JiyqIIIe cpMKCMpo

B a HhI ITO c paBHe HJ/IIO c aJIJIOJ/IMIIJiaHTa TaMM , o6pa6o

TaHHbIMJ/I paCTBOpaMJ/I cpe,z::i;He:W J/I BbICOKO:W KOHIJ;eHT

paIJ;J/IJ/I [ 36 ] . 

y CTaH OBJieH O, qTo ,IJ;JIR rrpe,z::i;OTBpaIJJ;eHJ/IR pe3op6-

IJ;J/IJ/I KOC T H OM TKa H J/I BOKpyr MMIIJiaHTa Ta Heo6xo,r:i;MMO 

B03,D;e:WCTB J/Ie 6Mccp o ccpoHa TOB C ITOBepxHOCTJ/I 3H,IJ;O

ITPOTe3a. IlpM 3TOM 0 ,3 MKr 30Jie,n;poHaTa Ha ITOBepx

H OC T J/I 3 H ,lJ;OITpoTe3a CITOC0 6HO BbI3 BaTb MaKCJ/IMaJib

H YIO ITJIOTH OCTb K OCTJ/1. TaK , 3 H,IJ;OITpOTe3bl C IIOKpbI

TJ/IeM 0 ,3 MKr 30Jie,z::i;poHaTa 6bIJIJ/I J/IMIIJiaHTJ/IPOBaHbI B 

6e,z:i;p e HHbie KOC TM KpbICaM Ha cpoK 3 , 6 M 9 He,z::i;. BbI

R B Jie H O, q To Ha cpo Ke 3 H e ,z::i; IIJIOTHOCTb KOCTHO:W TKa

H J/I B OKp y r J/IMITJiaHT a Ta ITPJ/I pacqeTHO:W ,IJ;03e O' 3 M Kr 

6 bIJia Ha 4 % 60JibIIIe, q e M ITPJ/I ,Il;03e2 , 1 MKr, ITpe,z::i;JIO

me HHO :W, J/IC X O,IJ;R J/13 pe3y JibTa TOB ITpOB e ,z::i;eHHbI X 

p a H e e 3 KCIT e pMMe HTOB. Ha cpoKax 6 J/I 9 H e ,n; CTaTJ/IC

T J/Iq e cKJ/I 3 Ha qJ;IMO:W pa3HJ/IIJ;bl ITOJiy qeH0 H e 6bIJIO. Ilo,z:i; 

x o ,z::i; , ITp e ,n;cTaBJi e HHbl:W aBTOpaMJ/1 , MOJK e T 6bITb 

J/ICITOJib3 0BaH ITPM pa3pa6o TKe J/I aHaJIM3e ITpou;eccoB 

JIOKaJibHO:W ,D;OCT aBKJ/I Jie KapcTBeHHhlX ITpe rrapaT0 B , 

T a KJ/IX KaK 6MccpoccpoHaTbl , B 3KCITepMMeHTe [55]. 

B pa60Te , BbIITOJIHeHHo:w B UMTO [56], ou;e HMBaJIM 

J/IHTeHCJ/IBHOCTb KOCTeo6pa30BaHJ/IR B 30He pa3MeIJJ;e

HJ/IR KOCTHOro J/IMITJiaHTaTa , o6pa6oTaHHOrO 6MOKOM

IT03MIJ;J/I0HHbIM MaTepMaJI0M, co,z:i;epmaIJJ;MM 6Mccpoccpo

HaT, C J/ICITOJib3OBaHJ/IeM COOTBeTCTBYIOI.IJ;ero KOHTpO

JIR. KpoMe aJieH,z::i;poHaTa HaTpMR , KOTOpbI:W qaIJJ;e BCe 

ro ITPMMeHRJICR B 3KCrrepMMe HTaJibHblX J/ICCJie,IJ;OBaH J/1 -
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' 
HX, M3y-Y:aJIOCb BJIMHHMe 30Jie,n;pOHOBOM M M6aH,n;pOHO-

BOM KMCJIOTbI. 3To CBH3aHO C TeM, -Y:TO ,ZJ;Ba ITOCJie,ZJ;HMX 

rrperrapaTa cTaJIM MCITOJib30BaTb rrpM Jie-c..reHMM He 

TOJibKO CMCTeMHOfO OCTeorropo3a, HO M OCJIOmHHK)UJ;MX 

e ro Te-c..reHv1e rrepeJIOMOB KOcTeM [57]. 
,UJIH OIJ,eHI{M B:JIMHHMH Ha I11-ITeHCMBHOCTb KOCTeo6 -

pa3OBaHMH Bcex KOMITOHeHTOB, rrpMMeHHeMbIX C IJ,e

JibK) 3aITOJIHeHMH ,n;ecpeKTa , 6bIJIM ccpopMMpOBaHbl TPM 

KOHTpOJibHbie rpyrrrrbI : rpyrrrra mMBOTHbIX, y KOTO 

p bIX ,n;ecpeKT 3aITOJIHHJIM He,n;e MMHepaJIM3OBaHHbIM 

JIMOq:>MJIM3MpOBaHHbIM KOCTHbIM MMITJiaHTa TOM C 6Mo

KOMI103MIJ,MOHHbIM reJieM , He co,n;epmaru;MM 6Mccpoc 

cpoHaTa ; rpyrrrra, r,n;e ,n;ecpeKT 3aITOJIHHJIM TOJibKO KOCT

HbIM MMITJiaHTaTOM, M rpyrrrra, r,n;e ,n;ecpeKT OCTaBJIHJIM 

HeTpOHYTbIM. IlpM cpaBHeHMM MHTeHCMBHOCTM KOCTe 

o 6pa30BaHMH B 30He BMeruaTeJibCTBa B o6'be,ZJ;MHeH

HOM rpyrrrre C MCI1OJib3OBaHv1eM fo1ccpoccpoHaTOB, C o,n;
HOM CTOpOHbI , M B KOHTpOJibHOM rpyrrrre, r,n;e rrpMMe

HHJIC H TOT me He,n;e MMHepaJIM30BaHHbIM JIMOq:>MJIM3M

poBaHHbIM KOCTHbIM MMITJiaHTaT C 6MOKOMI103MLI;MOH

HbIM MaTepMaJIOM 6e3 6MccpoccpoHaTa, - C ,n;pyroM, 

yrHeTaI{)ru;ero ,n;eMCTBMH 6MccpoccpoHa TOB He BbIHBJie 

HO. BoJiee Toro , MHTeHCMBHOCTb KOCTeo6pa30BaHMH 

rrpM rrpMMeHeHMM 6MccpoccpoHa TOB OKa3aJiaCb ,ZJ;OCTO

BepHO BbIWe , -c..reM B KOHTpOJie (p=0,045 ). Y CTaHOBJie

HO, -Y:TO rrpeMMyru;ecTBO 6MccpoccpoHa TOB o6ycJIOBJieHO 

30Jie,n;poHOBOM KMCJIOTOM. Ee 3cpcpeKTMBHOCTb B rrJiaHe 

aKTMBaIJ;MM yMepeHHOro M BbipameHHOro KOCTeo6pa-

30BaHMH OKa3aJiaCb ,ZJ;OCTOBepHO BbIWe TaKOBOM M6aH

,n;poHOBOM KMCJIOTbI M aJieH,n;poHaTa. CTaTMCTM-c..recKM 

3Ha -Y:MMbIX pa3JIM-Y:MM BO BJIMHHMM ,n;Byx rrocJie,n;HMX 

6MccpoccpoHaTOB Ha MHTeHCMBHOCTb KOCTeo6pa30Ba

HMH He HaM,n;eHO. B TO me BpeMH CJie,n;yeT OTMeTMTb, 

-Y:TO rrpM MCI10Jib30BaHMM M6aH,n;pOHOBOM KMCJIOTbl Ha

pH,n;y co CJia6bIM M yMepeHHbIM OTMe-Y:aJIOCb M Bbipa

meHHOe KOCTeo6pa3oBaHMe, Tor,n;a KaK B rpyrrrre c 

rrpMMeHeHMeM aJieH,n;poHa Ta Bbipame HHOe KOCTeo6-

pa 30Ba HMe OTCYTCTBOBaJIO. 11peo6Jia,n;aHMe Bbipa

meHHOfO KOCTeo6pa30BaHMH rrpM MCI10Jib30BaHMM 

30.Jie,n;pOHOBOM KMCJIOTbl [58] B03MOmHO, CBH3aHO C 

TeM , -c..rTo M3-3a 6oJibrnero cpo,n;cTBa K rM,n;poKCMarra

T MTY 30Jie,n;poHaT Me,n;JieHHee , -c..reM ,n;pyrMe a30T

co,n;epmaru;Me 6MccpoccpoHa TbI BbICBo6om,n;aeTcH M3 

KOCTHOfO MMITJiaHTa Ta. 

11 PM MCI10Jib30BaHMM 6MccpoccpoHa TOB B 3TOM 3KC

rrepMMeHTaJibHOM MCCJie,n;oBaHM11 He y,n;aJIOCb BbIHBMTb 

rroTepM MITK HM B 30He BMernaTeJibCTBa , HM B cer

MeHTe B u;eJIOM. BoJiee Toro, MITK B orrbITHOM rpyrrrre 

6 brJia ,ZJ;OCTOBepHO BbIWe , -c..reM B KOHTpOJie. ToT cpaKT , 

'-ITO B KOHTpOJibHbIX rpyrrrrax BbipameHHOe KOCTeo6-

pa3OBaHMe corrpoBom,n;aJIOCb ,ZJ;OCTOBepHbIM CHMmeHM

e M MITK, a B rpyrrrrax c MCITOJib30BaHMeM 6Mccpoccpo

Ha TOB TaKaH CBH3b OTCYTCTBOBaJia, ,n;aeT OCHOBaHMH 

rroJiara Tb, '-ITO 6MccpoccpoHa TbI OKa3bIBaI{)T CTa6MJIM-

3 MpyI{)ru;ee BJIMHHMe Ha MMHepaJIM3aIJ,MI{) KOCTM 3a 

cqeT coxpaHeHMH peMO,ZJ;eJIMpoBaHMH Ha q:>M3MOJIOfM

qeCKOM ypOBHe. 

11pe,n;cTaBJieHHbIJ1 o63op, KOHe'-IHO me, He OTpama

eT BCex rrpo6JieM M BOrrpocoB, CBH3aHHbIX C MCI10Jib-

30BaHMeM 6MccpoccpoHa TOB B peKOHCTPYKTMBHOM XM-
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pyprMM. Rama 3a,n;a-c..ra 3aKJII{)-Y:aJiaCb B TOM, -Y:T06bI 

rrpo6y,n;MTb MHTepec TpaBMaTOJIOfOB-OpTorre,n;OB M XM

pyproB K KJiaccy cpa pMaKOJIOrJ1qecKMX rrperra pa TOB, 

aKTMBHO BJIMHK)UJ;MX Ha rrpoIJ,eCCbI cpopMI1pOBaHMH 

KOCTHOM TKaHM. Ji1cTO-Y:HMKM JIMTepa Typbr MoryT rro

MO'-lb '-IMTa TeJII{) B TpaKTOBKe Tex MJIM MHbIX rrpou;ec 

COB, KOTOpbre Mbl H e BOJibHO yrryCTMJIM. 
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cTaBJIHeMbIM B 6MOMe,D;MLI;MHCKMe mypHaJibI » Mem,n;yHapo,n;Horo KOMMTeTa pe,n;aKTOpOB Me,ZJ;MI.J;J/.IHCKMX 

mypHaJIOB (Uniform Requirements for Manuscripts Submitted to Biomedical Journals). IlpaBMJibHOe 

OITMCaHMe J/.ICITOJib3yeMbIX J/.ICTO1.{HJ/.IKOB B CITJ/.ICKax JIMTepaTypbI HBJIHeTCH 3aJIOfOM Toro , 1.{TO IJ;MTMpyeMaH 

rry6JIMKau;MH 6y,n;eT y-qTeHa rrpM ou;eHKe Hayl:.{HOM ,n;eHTeJibHOCTJ/.1 ee aBTOpOB M opraHM3aIJ;MM, r,n;e OHM 

pa6oTaIOT. 

B opMrMHaJibHbIX CTaTbHX ,n;orrycKaeTCH IJ;MTMpOBaTb He 6oJiee 30 J/.ICTO1.{HMKOB, B o63opax JIMTepaTy

pbI - He 6oJiee 60, B JieKLI;MHX M ,n;pyrMX MaTepMaJiax - ,n;o 15. BM6JIMOrpacpMH ,ZJ;OJI:>K.Ha co,n;epmaTb 

ITOMMMO OCHOBOITOJiaraIOIIJ;MX pa6oT, rry6JIMKaLI;MM 3a ITOCJie,ZJ;HMe 5 JieT. B CITMCKe JIMTepaTypbl Bee pa6o

Tbl rrepe-qJ/.ICJIHIOTCH B rropH,n;Ke IJ;MTMpOBaHMH. BM6JIMOrpacp1,1-qecKI1.Ie CCbIJIKM B TeKCTe CTa Tb II.I ,n;aIOTCH B 

KBa,n;pa THbIX CK06Kax. CcbIJIKM Ha Heorry6JIMKOBaHHbie pa60Tbl He ,n;orrycKaIOTCH 

BM6JIMOrpacpM1.{eCKOe OITMCaHMe KHMfM (rrocJie ee Ha3BaHMH): ropo,n; (r,n;e M3,D;aHa); ITOCJie ,ZJ;BOeTO'-{MJI 

Ha3BaHMe J/.13,D;aTeJibCTBa; ITOCJie TO1.{KM C 3aITHTOM ro,n; M3,D;aHMH. EcJIM CCbIJIKa ,n;aeTCH Ha rJiaBy KHMrM: 

aBTOpbr; Ha3BaHMe rJiaBbI; ITOCJie TO1.{KJ/.I CTaBMTCH «B KH.: » MJIM «In: » M cpaMMJIMH(M) aBTOpa(oB) MJIM 

pe,n;aKTOpa(oB), 3aTeM Ha3BaHMe KHMrM M BbIXO,ZJ;Hbie ,n;aHHbie. 

BM6JIMOrpacp1,1-qecKoe OITMCaHMe CTaTbM M3 mypHaJia: aBTOp(br); Ha3BaHMe CTaTbM; Ha3BaHII.Ie mypHa

Jia; ro,n;; ITOCJie TO1.{KM C 3aITHTOM HOMep mypHaJia (,n;JIH MHOCTpaHHbIX mypHaJIOB TOM, B CK06Kax HOMep 

mypHaJia), ITOCJie ,D;BOeTO'-{MJI IJ;M(ppbl rrepBOM M ITOCJie,n;HeM CTpaHMIJ;. IlpM aBTOpCKOM KOJIJieKTMBe ,n;o 6 
-qeJIOBeK BKJII01.{MTeJibHO yrrOMMHaIOTCH Bee , rrpM 60JibllIMX aBTOpCKMX KOJIJieKTMBax- 6 rrepBbIX aBTOpOB 

«M ,n;p. » , B MHOCTpaHHbIX «et al. » ); eCJIM B Ka-qecTBe aBTOpOB KHMr BbICTyrraIOT pe,n;aKTOpbr , ITOCJie cpaMM

JIMM CJie,n;yeT CTaBMTb «pe,n;. » , B MHOCTpaHHbIX «ed. » 
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