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IlpeacmaeJZeHbt pe3yflbmambt u3y11e11ufl 11oeo20 ocmeonJZacmu11ec1w20 MamepuaJZa c ycJZoeHbtM 
11a3ea11ueM <<KoM6ac>>, cocmoflU(e20 u3 11eaeMu11epaJZu3oea1111020 K0JZJZa2e11a :»eueom11020 npouc­
xo:>1eae11u.R, 6 euae 11uncoe, UMnpe211upoeaHHblX cjJa,cmopoM pocma 3HaomeJZUfl cocyaoe. Ha 
nepeoM 3mane 3KcnepuMe11ma MamepuaJZ uccJZeaoeaJZu 11a u,umom0Kcuit11ocmb in vitro e KYllb­
mypax aunJZoua11btx cjJu6po6JZacmoe 4-6-20 nacca:»ea. Ha emopoM 3mane 11a 36 KpoJZuKax 
nopoabt IIlUHlUUJl/la MoaellupoeaJZU 211ou11y10 Kocm11y10 pa11y, npu 3mOM :»eueomHblM OnbtmHOU 
2pynnbt (n = 18) ccjJopMupoea1111btu 1wcm11btu aecjJeKm nocJZe xupypwitec,wu ca11au,uu 3anoJZHflflU 
UCCJleayeMblM MamepuaJZOM, a 6 IWHmpOllbHOU 2pynne aecjJeKm HUlfeM He 3aMeU(aflU. Ha CpOKaX 
1, 2 u 3 Mee npoeoau/lu UCCJleaoeaHUfl C noM0U(b/0 flylfe6blX (pe11m2e11 , KT) u MOpcjJOJl02UlfeCKUX 
Memoaoe. ,!JJZfl 06oeKmU6U3aU,UU noflyiteHHblX aaHHblX npeaflo:»eeH UHme2pallbHblU noKa3ameflb. 
floKa3ameJZb eoccma11oeJZe11ufl 1wcm11020 aecjJeKma e onbtm11ou 2pynne 6btfl ebtlUe, 11eM e Ko11m­
pollbHou 11epe3 1 Mee 11a 70%, itepe3 2 Mee 11a 47%, itepe3 3 Mee 11a 24%. lloKa3ameJZb, 
xapaKmepu3ylOU(UU 3aeepLUe1111ocmb penapamueHbtX npou,eccoe, e onbtm11ou 2pynne npeebtlUafl 
311a11e11u51, noKa3ameJZfl e Ko11mpOllbHOU 2pynne 11a 42% itepe3 2 Mee u 11a 54% itepe3 3 Mee 
11a6JZ10ae11Ufl. Pe3yflbmambt npoeeae1111020 UCCJleaoeaHUfl noKa3aflu, limo pa3pa6omaHHblU Ma­
mepua/l 11e flBflflemCfl u,umomoKcuitHbtM, o6JZaaaem nJZacmuit11ocmb10, ebtpa:»eeHHbtMu ocmeou11-
ayKmue11btMu U OCmeOKOHayKmU6HblMU C60UCmeaMU, CnOC06HOCmblO 3aMeU(amb aecjJeKmbt KOC­
mHOU mKaHu e ycJZoeuflx 211ou11ou 1wcm11ou noJZocmu e 3KcnepuMe11me 11a :»eueomHbtX. 

K JI JO l:l e B bl e C JI O Ba : KOCTHa51 fHOHHaH paHa, 3KCrrepHMeHTaJibHOe Xttpypr11l:leCKOe 

11CCJie,UOBaHHe, OCTeonnaCTWieCKHe MaTepHaJibl , <paKTOp pocTa 3HL(OTeJUUI cocy,uoB, UH­

TOTOKCHl:lHOCTb. 

Peculiarities of Bone Tissue Regeneration at Application of Osteoplastic Material 
in Experimental Model of Purulent Bone Wound 

S.N. Bugrov, VN. Mitrofanov, D. Ya. Aleinik, K. V Kulakova, O.P. Zhivtsov, M. V Lekishvili 

Institute of Traumatology and Orthopaedics, N. Novgorod, Russia; Central Institute 
of Traumatology and Orthopaedics named after N .N. Priorov, Moscow, Russia 

Results of study of new osteoplastic material conditionally named «Kombas>> were presented. 
That material consisted of nondemineralized animal collagen in a form of chips impregnated by 
vascular endothelium growth factor. The first step of experiment included in vitro study of the 
material was for cytotoxicity in diploid fibroblast cultures of 4-6 passages. At the second step 
purulent bone wounds were modelled in 36 Chinchilla rabbits. After debridement bone defect in 
the study group of animals (n = 18) was filled with study material, in control group (n = 18) the 
defect was not filled. Radiologic (X-ray, CT) and morphologic examination were peiformed at 
terms 1, 2 and 3 months. For objectification of the achieved data integral indices were proposed. 
Index of bone defect restoration in study group was 70% higher in 1 month, 47 % - in 2 months 
and 24% - in 3 months, as compared to the control group. In control group the index which 
characterized the completion of reparative processes exceeded that index in study group by 42% 
in 2 months and by 54% in 3 month of observation. Study results showed that elaborated 
material was not cytotoxic, possessed plasticity, marked osteoinductive and osteoconductive 
properties, as well as an ability to substitute bone tissue defects under conditions of purulent bone 
cavity in animal experiment. 

Key w o rd s : purulent bone wound, experimental surgical study, osteoplastic materials , 
vascular endothelium growth factor , cytotoxicity. 

II po6.rreMa .rreqemui rra1.v1eHTOB c xpom1qecKMMM 

rHOMHo-cerrT11qecKJ1MJ,1 3a60.rreBaHMRMJ,1 orropHO-,IJ;BM-
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raTeJihHoro arrrrapaTa, K coma.rreHMIO, ew;e ,z::i;a.rreKa OT 

CBOero peweHMR. KaK rrpaBMJIO, rrpM MHcpeKLI;MOHHOM 
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rropameHMM K0CTHbIX CTPYKTYP p a3BMBaeTcH ocTeo ­

MMe.nMT' c.ne,n;CTBMeM K0T0p or o HB.TTHeTCH o6pa30Ba­
HMe ITO.TTOCTHbIX .n;ecp eKTOB KO CTHOM TKaHM. PMCKM B03 -

HMKHOBeHMH OCTeOM Me.TTMTa BeCbMa BbICOKM , a p e3y .TTb­

Ta Tb! .ne'-leHMH '-laCT0 6hIBaIOT HeyTeIIrnTe.TTbHbIMM [ 1 ]. 

C u;e.nbIO 3aMew;eHMH .n;ecpeKTa , 06pa3yrow;erOCH 
IT0C.ne MCCe'-leHMH He:>KM3HeCITOC06HbIX TKaHeM Ha 8Ta­

ITe XMpyprM'-leCKOM caHa u;MM rHOMHOro 0'-la ra , MCIT0.TTb-

3YIOT pa3.TTM'-IHbie OITepa TMBHbie ITO,IJ;XO,IJ;bl C rrpMMe H e ­

HMeM MMIT.TTaHTa T0B, B pH,n;e c.ny '-laeB 6Mo.norM'-leCKMX, 

06.na,n;aIOw;Mx 0CTe0IT.naCTM'-leCKMMM CBOMCTBaMM [2, 3]. 
O,n;HaKO rpyrrITa ITpeITap aT0B, MCIT0.TTb3y eMbIX ITPM B0C­

CTaH0B.TTeHMM MHq:>Mu;MpOBaHHOro .n;ecpeKTa KOCTHOM 

TKaHM, BeCbMa HeBe.TTMKa [ 4]. O cHOBHbie Tp e6oBaHMH, 

rrpe,ll;'bHB.n.ReMbie CITeu;Ma.TTMCTaMM K 0CTe0IT.naCTM'-leC­

K0MY MaTepMa.ny, M0:>KH0 0ITpe.n;e.nMTb KaK M0,n;e.nM­

pyeM0CTb , 0CTe0K0H,IJ;YKTMBH0CTb , 0CTe0MH,IJ;YKTMB­

HOCTb , pe3op6MpyeMOCTb , B03M O:>KHOCTb ,ll;OITO.TTHM­

Te.nbH0ro BK.TTIO'-leHMH B C0C TaB .n e Ka pCTBeHHbIX 

cpe,n;CTB, 0TCYTCTBMe CITeu;Ma.TTbHblX y c.nOBMM xpaHe­

HMH M 8K0H0MM'-lecKaH .n;ocTyITH0CTb. CoBpeMeHHOM 

TeH,IJ;eHu;MeM B pa3pa60TKe 0CTe0IT.naCTM'-leCKMX ITpe­

ITa pa T0B HB.TTHeTCH BK.TTIO'-leHMe B MX C0CTaB aHTM6Mo­

TMKOB, aHTMOKCM,IJ;aHTOB, KOCTHbIX M Opcpo r e HeTM'-leC­

KMX 6e.nKOB M cpaKTOpOB pocTa , K0T0pbie, ITpe,n;IT0.TT0-

:>KMTe.TTbH0, 06.na,n;aIOT K.TTMHM'-leCKM 3Ha '-IMMOM 8cpcpeK­

TMBHOCTbIO. 

Ue.nhIO Mcc.ne,n;oBaHMH 6hr.no M3Y'-IMTb B.nMHHMe HO­

Bora KOMIT03MD;MOHH Oro OCT eOIT.naCTM'-leCKOro MaTep M ­

a.na Ha p e reHepau;MIO KOCTH OM TKaHM Ha 8KCITepMMeH­

Ta.TTbHOM Mo,n;e.nM r HOMHOM paHhI. 

MATEPJ1AJihl 11 METO,Uhl 

li1cc.ne.n;yeM bIM KOCTe3aMew;arow;MM OCTeOIT.naCTM ­

'-!eCKMM MaTepMa.n c yc.noBHbIM Ha3BaHMeM «K oM6ac » 

6br.n pa3pa6oTaH B paMKax BbIIT0.TTHeHMH 0ITbITH0- Tex­

H0.norM'-leCKMX pa6oT ITO r ocy .n;apCTBeHHOMY K0HTp aK­

TY M~ 16.522.11.2-1 0 OT 20.06 .2010. li1cc.ne,n;oBaHMH 

BbIIT0.TTHH.TTMCb B ITep M0,ll; c MIO.ITH 20 12 r . ITO aBrycT 

2013 r. Ha 6a3e HHli1li1TO. 

3a 0CH0BY 6hr.n B3.RT KOCTHbIM He,n;eMMHep a.nM30-

BaHHbIM K0.n.nareH :>KMB0TH0ro ITP0MCX0:>K,IJ;eHMH B BM,IJ;e 

Kp0IIIKM c pa3MepoM '-laCTMD; 500 -7 00 MKM (000 

«B.na,n;MMBa », B e.nropo.n;), KOTOpbrM Hacbrw;a.nM cpaK­

TopoM pocTa 8H,IJ;0Te.TTMH cocy,n;oB ITO p a3pa6oTaHHOM 

MeT0,IJ;MKe (3AO «IIpoTeMHCMHTe3 », M ocKBa). Ji13Bec ­

THo, '-ITO BK.TTIO'-leHMe B C0CTaB MaTep Ma.noB ,IJ;.TTH K0CT­

HOM IT.nacTMKM cpaKTOpa pocTa 8 H ,IJ;OTe.TTMH c ocy,n;oB 

o6ecrre'-IMBaeT cpopMMpOBaHMe MMKp ou;Mp Ky .TTHT0pH0-

ro p yc.na B 30He pereHepau;MM, '-ITO co3.z:i;a eT y c.noBMH 

,n;.nH y cITernHoro ocTeoreHe3a [5 , 6 ]. 

Ha IT e pBOM 8TaITe Mcc.ne,n;oBa H MH o u;e H MBa.TTM D;M ­

T0T0KCM'-IH0CTb K0CTH0-IT.TTaCTM'-leCK0ro MaTepMa.na C 

ITOM Oill;bIO KOMIT.TTeKCHOM M e T O,IJ;MKM , I103B 0 .TTHIOw;eti 

cy,n;MTb O B03,IJ;eMCTBMM ITpeITapaTa H e T O.TTb KO Ha :>KM3-

Hecrroco6HOCTb K.TTeT0K B KY .TTbTy pe , HO M Ha MX cpy HK-

1.J;M0Ha.TTbH0e C0CT0HHMe [7, 8]. B Ka'-!eCTBe TeCTOBOM 

KY.TThTypw MCIT0.TTb 30Ba.nM Ky.nhTypw ,IJ;MIT.n0M,IJ;HhlX 

cp1,16po6.nacT0B 4 - 6- ro rraccam a ( cTepM.nhHhre , He K0H­

TaMMHMpoBaHHbre M MKOIT.TTa 3 MaMM M BMp y caMM). Mc-
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X0,IJ;HaH IT0CeBHaH K0HD;eHTpau;MR C0CTaBM.na 20 00 0 

K.TT B 1 M.TT. TaK KaK MCIT0.TTb30BaHMe rrperrapaTa B K.TTJ1-

HM'-leCKMX yc.n0BMRX rrpe.n;rro.naraeT era ,ll;.TTMTe.TTbHbIM 

M Herrocpe,n;CTBeHHbIM K0HTaKT C Kp0BbIO M TKaHRMM, 

0ITTMMa.TTbHbIM ,ll;.TTR ,n;aHH0ro MCC.ne,n;oBaHMR Mbl IT0C'-IM­

Ta.nM MeT0,IJ; rrpHM0r 0 K0HTaKTa. 

Ky.nbTMBMpOBaHMe rrp0B0,IJ;M.TTM B 24-.nyHO'-IHhlX 

rr.naHrneTax Oran ge Scientific (B e.nhrMR) B yc.noBMRX 

a6co.nIOTHOM B.namH0CTM rrpM 5% CO
2

, 3 7°C . B Ka'-le ­

CTBe p ocTO BOM cpe,n;hr Mc rr o.nh3 0Ba.nM DMEM 

( «S igma», CllIA) c .n;o6aB.neHMeM 7-10% Te.nR'-lbeM 

8M6pMOHa.TTbHOM CbIB0p0TKM, 2% L-r.nyTaMMHa M aH­

TM6MOTMKOB ( 100 E,n; / M.n ITeHMD;M.TT.TTMHa M 0 ,1 MKr 

CTpeITT0MMD;MHa ). 

B C00TBeTCTBMM C ITP0T0K0.TT0M K.TTIO'-leBbIMM T0'-1-

KaMM IToc.ne ITaccama 6hr.nM c.ne.n;yrow;Me cpoKM: 48 , 72 

M 96 '-I (24 , 4 8, 72 '-I IT0C.ne Ha'-la.na B3aMMO,IJ;eMCTBMR c 

MCC.ne.n;yeMbIM MaTepMa.noM). B yKa3aHHbie cp0KM ou;e­

HMBa.nM cocT0RHMe KY .nhTYPbI B M0Hoc.noe M Mopcpo­
.norMIO K.neT0K, K0.TTM'-leCTB0 :>KM3Hecrroco6HbIX K.TTeT0K, 

a TaKme MX cpy HKD;MOHa.nhHYIO aKTMBH0CTb B Ky.nhTy­

pe ITO M3MeHeHMIO ITpO.nMcpepau;MM M CMHTe3y cpM6po ­

HeKTMHa. Pa6oTy ITp0B0,ll;M.TTM Ha MHBepTMp0BaHH0M 

MMKpocKorre L ei ca D MI 3000 B , ocHaw;eHH0M rrpo­

rpaMMHbIM 06ecITe'-leHMeM LAS.V.4.3, MMMyHocpepMeH­

TH0M aHa.nM3aTope Suniri se TECAN (ABcTpMH). 

,I(.nH ITpoBe,n;eHMH BToporo 8Tarra pa6oTbI in vivo 

6br.na pa3p a6oTaHa M BHe,n;peHa B rrpaKTMKY M0,n;e.nb 

xpOHM'-leCKOM rHOMHOM KOCTHOM paHbI [9]. 

li1cc.ne,n;oBaHMR 6bI.TTM BbIIT0.TTHeHbI Ha 36 Kp0.TTMKaX 

rropo,n;hI llIMHIIIM.n.na , cp e,n;HMM B03pacT K0T0pbrx Ha 

M0MeHT BBe,n;eHMH B 8KCITepMMeHT C0CTaB.nR.n 6 Mee, 

ITO 18 oco6er1 B KOHTp O.TTbHOM M OITbITHOM rpyrrrrax. 

Tex 1-lww co38a1-lUJi M o8eJlu 21-lOU1-lou 1wcm1-loii 
pa1-lbl. IIo.n; HapK030M (30.TTeTM.TT 15 Mr /Kr, KCM.na 5 

Mr / Kr) ocyw;ecTB.TTH.TTM ,IJ;OCTyrr K 6o.nbIIIe6epu;oBOM 

K0CTM ITO rrepe,n;HeM IT0BepXH0CTM .neBOM ro.neHM B 

BepxHer1 M cpe,n;HeM TpeTM. ct>pe30:r1 M Ka.nbrre.neM 

B,ll;O.TTb OCM KOCTM ~ M eTa 8 ITM(pM3 apHOM 30He cpopMM­

poBa.nM .n;ecpeKT p a3Mep oM 8x6 MM '-leTbrpexyro.nb­

HOM cpopMbl. B IT0.TT0CTb .n;ecpeKTa IT0Mew;a.nM CMeCb 

KY .TTbTYPbI 30.TT0TMCToro cTacp11.noKOKKa B K0.TTM'-leCTBe 

40 - 45 M.nH KOE Ha 1 Kr Ma cchi Te.na :>KMB0THoro 11 

0, 1 M.n cTepM.nbH0r o KBa pu;eBor o rrecKa. P a Hy y rnM­

Ba.nM. H a 3- M cyTKM rroc.ne orrepau;MM CHMMa.nM rrpo ­

KCMMa.nhHhie IIIBbl C KO:>KHOM paHbl , cpopMMpOBa.nM 

CBMw;eBOM xo.n; M p eMHq:>Mu;11poBa.nM pa Hy KY .TThTy p or1 

30.noTMCToro cTa q:>M.nOKOKKa B .z:i;o3e 15 - 20 M.nH KOE 

Ha 1 Kr MaeebI Te.na (rrpOBO,ll;M.TTM 3 rro.n;eeBa e MHTep­

Ba.noM B 3 ,ll;HR). ,I(a.nee :>KMB0THbIX Ha6.nro.n;a.nM B Te­

'-leHMe 1 Mee e cpy HKI.J;MOHMp y row;er1 eBMw;eBOM paHOM 
C rHOMHbIM OT .n;e.nReMbIM. 

Ila ITpoweeTBMM 1 Mee rrp0B0,ll;M.TTM XMpy prM'-leC­

KYIO e a H a I.J;MIO rHOMH Oro O'-lara , oeTeOH e KpeeKBeeTp8K­

TOM MIO. P a3Mepb1 KOeTHOro .n;e cp e K T a BOeeT aHaB.TTMBa ­

.TTM .n;o rrepB0Ha '-la .TTbHbIX. B 0ITblTHOM rpyITrre :>KMB0T­

HbIX oey w;eeTB.TTR.TTM rr.naeTMKY K0CTH0ro .n;ecpeKTa Me­

e.ne.n;yeMbIM rrperra pa TOM M rroe.nOMHbIM III OB paHbl. y 
:>KMB0THbIX KOHTpO.TTbHOM rpyrrrrbI .n;ecpeKT HM'-IeM He 

3arro.nHR.nM. IIoe.neorrepau;MoHHbIM rrep 1,10.z:i; BK.TTIO'-la.n 
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a HTJ16J10TJ1KOrrpoq:n1JiaKTJ1KY J1 ,l];MHaMW-IeCKOe Ha6mo­

,n;eHJ1e 3 a COCTORHMe M :>KJ1BOTHbIX. 

Ji{MBOTHbIM o6eMx rpyrm Ha cpoKax 1, 2 J1 3 M e e 

IT0 cJJe xMpyprJ1qecKOJ1 caHau;MM rHOMHoro oqara rrpo­

B0 ,l1;MJ1J1 p e HTre Horpacpmo orre pMpoBaHHOM roJJ eHM Ha 

ITP0TR:>Ke HJ1J1 B ,n;Byx ITp0eKu;MRX rrpM IT0M0I.IJ;J1 peHT­

reHorpacpw-IeCKOrO aITITapaTa TMS 300 ( «Ralco ») B 

pem MMe 51 mAs, 0,1 kB, c 8KCIT03MLI;Meti: 1 c . PaccTo­

R HMe Tpy6KJ1 OT KacceTbl C ITJ1e HKOJ1 C0CTaBJ1RJ10 60 

CM. B Te m e cpoKM rrpoB0,D;J1J1J1 MY J1bTJ1CITJ1paJ1bHYIO 

K0MITbIOTepHyro TOMorpacpMIO (MCKT) Ha arrrra pa Te 

A quillon 32 ( «Toshiba »). Ou;e HJ1BaJ1J1 cpopMy J1 pa3 -

Mep br ,n;ecpeKTa, J1HTeHCJ1BHOCTb J1 O,l];HOpO,n;HOCTb p e H­

TreHOJ10fW--IeCKOM TeHM p e reHepaTa, COCTORHMe KOCT­

H OM O3fOBOro KaHaJJa, cycTaBHbIX ITOB e pXHOCTe M KO­

JleHHOfO cycTaBa. ,UJJR cpaBHeHMR p e HTreHOJ1OfJ1qec­

KOM ITJ10THOCTJ1 pereHepaTa B 06J1aCTJ1 HaHe ceHHOro 

,z:i;ecpeKTa J1CITOJ1b30BaJ1J1 J1H,l1;eKC XayHC(f)J1J1,n;a [ 10]. 
VI3 8KCITepMMeHTa :>KMBOTHbIX BbIBO,l1;J1J1J1 qepe3 1, 

2 M 3 Mee rrocJJe xv1pyprJ1qe cKOM caHau;MM rHO.MHoro 

oq a ra M rrJJaCTMKM KOCTHoro ,z:i;ecpeKTa ITO 6 oco6eti: M3 

Kam,n;oti: rpyITrrbr. 

Ha TpeTbeM 8TaITe ITPOBO,l1;J1J1J1 fJ1CTOJ1OfJ1qecKoe 

Ji1CCJ1e,n;oBaHJ1e o6pa3LI;OB TKaHM ITOCJle ITpe,n;Ba PMTeJlb­

HOM Cf)MKcau;MM MaTepMaJJa B paCTBOpe HeMTpaJJbHOro 

cpo pMaJJMHa. I1ccJ1e,n;oBaHJ1IO ITO,n;BepraJJM BCIO 06J1aCTb 

,z:i;e cpeKTa C ITPJ1J1eraIOI.IJ;J1MJ1 yqacTKaMM KOCTHOM TKa­

HJi1 , BKJlIOqaR MRfKOTKaHHbIM KOMITOHeHT. ,UeKaJ1bLI;J1-

H au;J1IO ocy111;ecTBJ1HJ1J1 C J1CITOJ1b3OBaHMeM cpe,n;bI 

B iodec-R ( «Bio-Optica» ). CTaH,n;apTHYIO rncToJJornqec­

Kyro ITPOBO,n;Ky ocy111;ecTBJ1RJ1J1 Ha aITITa pa Te Excelsior 

E S ( «Thermo Scientific »). IIocJJe ITpoBo,n;KM roTOBJ1J1J1 

ITapacpMHOBbie 6JJOKJ1 C J1CITOJ1b30BaHMeM 3aJ1MBOqHOM 

cTaHLI;MM HistoStar ( «Thermo Scientific»). CepMMHbre 

cp e3bl TOJ1I.IJ;J1HOM 4-6 MKM ITOJ1yqaJIJ1 Ha MMKpOTOMe 

M icrom HM 325 ( «Thermo Scientific »). Cpe3bI 0Kpa­

llIJ1BaJ1J1 re Ma TOKCJ1J1J1HOM J1 803J1HOM Ji1 3aKJ1IOqaJ1J1 B 

MOHTJ1pyro111;yro cpe,z:i;y. MMKpOCKOITMpOBaHMe J1 Cf)OTO­

,n; o KyMeHTMpOBaHMe ITpOBO,l1;J1J1J1 C J1CITOJ1b3OBaHJ1eM 

Mop cpoMeTpMqecKoro KOMrrJJeKca Leica DMR. 

CTa TJ1CTJ1qecKyIO o6pa6oTKY rrpoBO,D;J1J1J1 c J1CITOJ1b-

30BaHMeM rrporpaMMbl Sta tistica 6 .1. ,UJJR ycTaHOBJ1e­

H J1R pa3J1J1qJ1J1 ITO CTeITeHM BOCCTaHOBJleHMH KOCTHOrO 

,z:i; e cpeKTa Mem,n;y rpyrrrraMM 6bIJ1J1 J1CITOJ1b30BaHbl paH­

r OBbIM aHaJ1J13 Ba pMau;Mti: KpacKeJJa - Y OJ1J1J1Ca M 

Me ,n;MaHHbIM TecT. MemrpyrrrroBbre cpaBHeHMH ,n;JJR 

Ka m,z:i;oro M3 Tpex cpoKOB 8KcrrepMMeHTa ITPOBO,D;J1J1J1 c 

Ji1 CITOJ1b30BaHMeM U-KpMTepMR MaHHa - YMTHM. 

PE3Y JlhTAThl J1 OBCYiK,UEHJ1E 

Ou;eHKa pe3yJ1bTaTOB LI;J1TOTOKCJ1qHOCTJ1 J1CCJ1e,n;y­

eMoro ocTeoITJ1aCTJ1qecKoro Ma TepMaJJa rroKa3aJJa cJ1e­

,z:i; yro111;ee. B TeqeHMe Bcex cpoKOB Ha6J110,n;eHJ1R KJ1eT­

K J1 KaK B OITbITe, TaK J1 B KOHTpOJJe cpopMMpOBaJ1J1 

MOHOCJ10J1 C xa paKTepHbIM pMCYHKOM B BM,n;e «3aBJ1T­

KOB ». KJ1eTKJ1 coxpaHRJ1J1 TJ1ITJ1qHyIO cpopMy, OTpOCT­

K J1 6bIJ1J1 BbipameHbI, R,n;pa qeTKO oqepqeHbI, C ITJ10T­

HbIMJ1 R,D;pbllllKaMM (pMC. 1 ). ,UoJJH :>KJ13Hecrroco6HbIX 

KJleTOK COCTaBJ1J1J1a 9 3 %. IIoKa3a TeJlb ypoBHH cpM6-

p oHeKTJ1Ha B pOCTOBOM cpe,z:i;e paBHOMepHO yBeJ1J1qJ1-
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BaJJcH B rrpou;e cce pocTa KY JlbTypbr. TaKMM o 6pa3 oM, 

no COBOKYITHOCTM J,1 3 yqae MbIX ITapaMe TpOB K OCTHO­

ITJ1aCTJ1qecKJ1J1 MaTepMaJl He RBJlH e TCR IJ;J1TOTOKCJ1q ­

HbIM M MO:>Ke T 6bITb ,z:i;orry111;eH ,D;JlR J1CCJ1e,n;oBaHJ1R i n 

vivo. 

IIocJJe xMpyprJ1qecKoJ1 caHau;MM rHOMHoro oqara y 

:>KJ1BOTHbIX o6eMX rpyrrrr ITOCJ1e orre pau;MOHHbie paHbl 

3 a:>KJ1J1J1 rrepBMqHbIM Ha TR:>Ke HMe M. illBbl 6bIJ1J1 CHHTbl 

q ep e 3 10 cyT ITOCJle OITe pa TJ1BH0f0 BMellla T eJlbCTBa. K 

8TOMY cpoKy Ha6J1IO,D;aJ1J1 ITOJlHOe BOCCTaHOBJleHMe 

orropocrroco6HOCTJ1 KOHeqHOCTJ1. ct>yHKLI;MOHaJibHO 3Ha­

qJ1MbIX J13MeHe HJ1M co CTOpOHbl CMe:>KHbIX cycTaBOB 

OTMeqe HO He 6bIJ10. 

Ha 8TaITHbIX peHTreHorpaMMaX 06J1aCTJ1 ,n;ecpeKTa 

y :>KMBOTHbIX KOHTPOJJbHOM M OITbITHOM rpyrrrr BM3ya­

J1J13MpoBaJ1J1 ycJ1J1eHJ1e peHTreHOJ10fJ1qecKOM TeHM 

30Hbl ,n;ecpeKTa OT 1-ro K 3-My Mecm.1;y 8KCrrepMMeHTa , 

o,n;HaKO OT J1J1qJ1R Mem,n;y rpyrrITaMJ1 6bIJ1J1 He,n;ocTa Toq­

HO BbrpameHbI , qTo He ITO3BOJ1J1J1O J1CITOJ1b3OBaTb peH­

TreHorpaMMbl ,D;JlR cpaBHeHMR pe3y JlbTa TOB. 

BoJJee MH(f)OpMa TJ1BHbIMJ1 OKa3aJ1J1Cb pe3y JlbTa Tbl 

KT. Ha pMc. 2 rrpe,n;cTaBJJeHa TMITOBaR KT-KapTMHa 

06J1aCTJ1 xMpyprMqecKoro BMelllaTeJJbCTBa Herrocpe,n;­

CTBeHHO ITOCJle caHaLI;MJ1 fHOMHOro oqara J1 BOCCTaHOB-

PMc. 1. O6pa-

3eu; 11ccJie,z::i;ye ­

Moro Ma Tep11a -

Jia Ha cpoHe M0-

HOCJI011Ho11 Te­

CTOBOI1 KYJib­

TypbI ,z::i;ep­

MaJibHbIX cp116-

p06JiaCTOB. 

X 200. 

PMc. 2. MCKT-KapTMHa orrep11poBaHHoro cerMeHTa B ,z::i;eHb 

x11pyprwiecKOI1 caHaD;MM fHOI1HOfO oqara ( CTpeJIKa yKa3bI­

BaeT Ha ,z::i;ecpeKT ). 

AKcv1aJibHb1e cpe3bI qepe3 u:eHTpaJibHYIO 30HY ,z:i;ecpeKTa 6oJib­
w e6epu;oBo:w KOCTJtl )KJtlBOTHOfO KOHTpOJibHOM (a ) 11 OITbITHOM ( 6) 
rpyrrrrb1 ; B - TpexMepHa.H peKOHCTPYKU:M.H orrepv1poBaHHoro cer­
MeHTa C ,z:i;ecpeKTOM. 
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.rreHMR M3HaqaJibHbIX pa3MepoB ,D;ecpeKTa. IlpM ou;eH­

Ke peHTreHOJIOrJ1qecKOJ/I ITJIOTHOCTJ1 3TOJ/I 3OHbI J1H,7J;eKC 

XayHcq:>J1JI,7J;a COCTaBMJI 15-20 e,7J;. , qTo yKa3b IBa.rro Ha 

Ha.JIJ1q11e CO,D;epmMMOrO :>KJ1,7J;KOCTHOro xa paKTepa B 

K OCTHO J/1 ITOJIOCTJ1. B MHTaKTHbIX KOpTMKaJibHbI X KOC­

T HhlX cTpyKTypax 3TM 3HaqeHMR cocTaBJIHJIM 680-
720 e ,D; . 

"9:epe 3 1 Mee rroc.rre peKOH CTPYKIJ;MM orrepMpOBaH­

HOrO c e rMe HTa C HaHeCeHHbIM ,D;ecpeKTOM Ha KOMITblO­

TepHbIX TOMOrpaMMax 6bIJIO BJ1,7J;HO Ha pacTaH Me peHT­

reHOJIOrJ1qecKOJ/I ITJIOTHOCTJ1 30HbI ,D;ecpeKTa (pMC. 3 ). 
M e ,D;MaHHbie 3Ha qeHMH MH,D;eKca XayHccpM.rr,D;a ,D;JIH 

P1t1c. 3. MCKT- Kapnrna orrepMp oBaHHoro cerMeHTa qepe3 1 
Mee ITOCJie caHaIJ;JrIJrl (cTpeJIKa yKa3bIBaeT Ha BOCCTaHaBJIJ,1-

Ba10r.u;m11cH ,n;ecpeKT ). 

A KCJrlaJibHbie cp e3bI '-Iep e3 ll;!:~HTpaJibHYIO 30HY ,n;ecpeKTa 60Jib­
w e6epu;oBOJ:1 K0CTJ/1 (a , 6) J/1 TpexMepHbie peK0HCTPYKIJ;J/IJ/1 orrepJ.1-
poBaHH0r o cerMeHTa C HaHeCeHHbIM ,n;ecpeKTOM ( 6' 2) )KJ/IB0THbIX 
K0HTp 0JibHOJ:1 J/1 OIIbITH0 J:1 rpyrrrr C00TBeTCTBeHH0. 

P 1t1c. 4. MCKT-KapTMHa orrep Mp oBaHHor o cerMeHTa q ep e3 

3 Mee rroc .rre catta u;MM. 

AKcJriaJibHbre cpe3bI l.!ep e3 u;eHTp aJibHYIO 30HY ,n;ecpeKTa 6oJib­
we6epu;oBoi1: K0CTM (a , 6) J/1 Tp exMepHbie peK0HCTPYKIJ;J/IJrl orrepJ.1-
poBaHHoro cerMeHTa C HaHeCeHHbIM ,n;ecpeKTOM ( 6' 2) :>Kl1B0THbIX 
K0HTp 0JibH0J:1 l1 0IIbITHOJ:1 rpyrrrr C00TBeTCTBeHH0. 
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,7J;aH HOM o6.rraCTJ1 COCTaBMJIJ,1 195 e ,7J;. B KOHT p OJibHOJ/1 

rpyrrrre M 2 5 9 e,D;. - B OITbITHOJ/1. 3To CBJ1,7J;eTeJibCTBO­

Ba.rro O HaqaJibHOM 3Tarre BOCCTaHOBJieHMH KOCTHOJ/1 

TKaHM , KOTOpoe B OITbITHOJ/1 rpyrrrre Ill.JIO 60.rree J1HTeH­

CJ1BHO. 

"9:epe3 2 Mee ITOJIO:>KMTeJibHaH ,7J;J1HaMJ1Ka B OCCT a­

HOBJieHMH KOCTHOJ/1 TKaHM B 30He ,D;e cpeKTa rrpo ,D;OJI­

ma.rracb. Me,n;MaHHbie 3HaqeHMH MH,D;eKca X ayHccpM.rr­

,D;a 06.rraCTJ,1 ,D;ecpeKTa COCTaBMJIJ,1 Ha 3TOM cpo K e 3 KC­

rrepMMeHTa 199 e,n; . ,7J;JIH KOHTpOJibHOM rpy rrrrbI M 249 
e ,D;. - ,ZJ;JIH OITbITHOJ/1. 

H a cepMHX KT, Bbmo.rrHeHHbIX qepe3 3 M e e rroc­

.rre x11pypr11qe cKOJ/I caHaIJ;MM r HOMHoro o qara, 6 h1.rro 

BJ1,7J;HO , qTo y KpOJIMKOB K OHTpOJibHOJ/1 rpy rrrrbI OCTa­

BaJICH CJie,lJ;OBOJ/1 ,D;e cpeKT B BM,D;e me.rro6a HM:>Ke ypoB­

HR MHTaKTHOJ/1 KOCTHOJ/1 TKaHM , B TO BpeMH KaK OITbIT­

HaH rpyrrrra OT JIJ1qa.rracb ITOJIHbIM BOCCTaH0BJieHMe M 

(pMc. 4). 3Haqe HMe MH,D;e Kca XayHcq:>MJI,lJ;a ,D;JIH 0 6.rra­

CTM ,D;ecpe KTa Ha 3TOM cpo K e 3 KCrrepMMe H Ta y :>KM­

BOTHbIX K OHTpOJibHOJ/1 rpyrrrrbI COCTaBMJIO B cpe ,D;He M 

251 e,7J;. , a OITbITHOJ/1 - 467 e ,7J;. 

Pa3JIW-IJ1H M e m,D;y ITOKa3a Te.JIHMJ1 OITbITHOJ/1 J1 KOH­

TPOJibHOJ/1 rpyrrrr Ha cpo Kax 3KCrrepMMeHTa 1 J,1 2 Mee 

6bIJIJ1 CTaTJ1CTJ1qe cKJ1 He3 HaqJ1MbI (p=0 ,33 M p=0 , 15 
cooTBeTCTBe HHO, U-KpMTepMM MaHHa - YMTHM) , a Ha 

cpoKe 3 M e e y m e CTaHOBJ1JIJ1Cb CTaTMCTMqecKM 3Ha­

qJ1MbIMJ1 (p=0 ,004). 
Pe3y JlbTa Tbl MOpcpo.rrorJ1qecKoro J1CCJie,7J;OBaHMH 

BbIHBMJIM c.rre ,n;y10w;e e. "9:epe3 1 Mee rrocJie o6pa6oT­

KM ,D;ecpeKTa y :>KMBOTHbIX KOHTpOJibHOM rpyrrrrbI KOp­

TMKaJibHaH rr.rraCTMHKa C 0,lJ;HOJ/1 J13 CTOpOH ,D;ecpeKTa 

6bI Jia 3aMe THO Y TOJIUJ;eHa. B rrpocBeTe ,D;ecpeKTa Ha-

6.rr10,n;a.JIJ1Cb H OB006pa30BaHHbie xaOTJ1qHo pacrrOJIO­

meHHbie KOCTHbie 6aJIKM C pa3HbIM KOJIJ1qecTBOM oc­

TeOIJ;MTOB B MaCCMBe cp116popeTMKY JIHpHOM TKaHM Ha 

cpoH e :>KMpOBOro, KOCTHOrO M03ra C BKJIIOqeHMRMM MM­

eJIOJ1,7J;HOro. OTMeqeH O cpop MMp OBaHMe KOCTHbIX 6a­

JIOK rrpeMMyrn;ecTBeHHO co CTOp OHbI KOCTHOM03fOBO­

ro rrpocTpaHCTBa J1 B MeHbllleM CTerreHM - y 0,lJ;HOrO 

M3 KpaeB ,n;ecpeKTa (pMC. 5 ). B OITbITHOM rpyrrrre B 3 T M 

me c p oKM B 30He ,D;ecpeKTa Ill.JIO o6pa3 oBaHMe r y 6qa­

TOM KOCTH OM TKaHM , rrp e,D;CTaB JieHHOM ceTblO M e .JIKMX 

c o rrpHr aIOrn;MXCH rra p a .rr.rreJibHO OpMeHTMpOBaHHbIX 

KOCTHbIX 6a.JIOK, Mem,D;y K OTOpbIMJ1 pacrro .rraraJIMCb 

MMeJIOJ1,7J;HbIJ/I KOCTHbIJ/1 M 03r J,1 y qacTKM H e :>KHOJ/1 cpM6-

p o p e T MKY JIHpHOJ/I TKaHM ( p MC. 6). B HeKOTOpbIX KOC ­

T HbIX 6a.rrKax J1M e.JIJ1Cb OCTpOBKJ1 3 HXOH,D;paJ!,bHOr o 

KOCTeo6p a30B aHMH . 

Crry cTR 2 M ee B K 0 HTpo .rre 30Ha ,D;ecpe KTa 6bIJia 

BbIIT0JIHe H a corrpRrarorn;MMMCH K0CTHbIMM 6aJIKaMM 

Ha cpoHe :>KMp OB Oro M M MeJIOM,lJ;H0rO KOCTH0ro M03 ra 

( p MC. 7 ). B 60.rree r .rry60KJ1X CJIOHX KOCTH0M03 rOB0 ro 

rrpocTpaHCTBa K OCTHbie 6aJIKM MM e JIM ,lJ;MCCOIJ;MMpo ­

BaHHbIJ/1 x a paKTe p. B OITbITHOM rpyrrrre KOCTHbIJ/1 ,D;e ­

cpeKT 6bIJI B OCCTaH0BJie H qacTW·IHO. B 30He ,D;ecpeKTa 

pacrro.rraraJiaCb ry6qaTaH KOCTHaR TKaHb c HBJieHM­

RMM 36ypHe au;MM M TeH,D;eHu;Me M K cpopMMpOBaHMIO 

raBepc0BbIX KaHaJIOB (pttc. 8). 
"9:epe3 3 Mee B KOHTpOJie ITOJIHOro BOCCTaHOBJie­

H MH ,D;e cp e KTa He rrpOM30IllJIO. O,D;HaKO MMeJIO MeCTO 
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P11c. 5. KoeTHbre 6aJIKM B 30He ,n;ecpeKTa t.Iepe3 1 Mee rroeJie eaHau;1,11,1 (KOHTPOJibHaR rpyrma) . x 100. 

3,n;ecb I,1 Ha pv1c . 6-10 OKpacKa reMaTOKCMJU1HOM I1 303I1HOM . 

P11c. 6. Kpatr ,n;ecpeKTa e rrpMJiemaw;MM K He My y t.J:aeTKOM xopowo ecpopMMpOBaHHOM ry6t.J:a TOM KOeTHOM TKaHJ.1 -Iepe3 1 Mee 
rroeJie eaHaIJ;MJ.1 ( OITbITHaR rpyrrrra) . x 50. 

P11c. 7. ¢opMMpOBaHJ.1e ry6t.J:aTOM KOeTHOM TKaHJ.1 B 30He ,n;ecpeKTa t.Iepe3 2 Mee e MOMeHTa XMpyprMt.J:eeKOM caHau;:r,111 (KOHT­
pOJibHaR rpyrrrra) . x 50. 

P11c. 8. BoceTaHOBJieHMe 30Hbl ,n;ecpeKTa KOMI1aKTJ.13Mpyhlw;ei1eR ry6t.J:aTOM KOeTHOM TKaHbl{), -Iepe3 2 Mee ITOCJie eaHaIJ;MJ.1 
( OITbITHaR rpyrrrra) . x 50. 

P11c. 9. <PopMMpoBaHMe KOeTHbIX eTp yKTYP B 30He ,n;ecpeKTa t.Iepe3 3 Mee rroeJie eaHau;111,1 (KoHTpOJibHaR rpyrrrra). x 50. 

P11c. 10. BoeeTaHOBJieHHaR KOpnmaJibHaR KOeTHa.H rIJiaeTMHKa B 30He ,n;ecpeKTa e rroKpbIBahlIJJ;eM ee Ha,D;KOeTHMIJ;eM -Iepe3 
3 Mee rroeJie eaHaIJ;MJ.1 ( OITbITHaR rpyrrrra). x 50. 

cpopMMpOBam1e ry6-rn TOM KOCTHOVC TKaHM C oqaraMM 

36ypHeau;MMM M He3Ha l..JMTeJibHbIM corrpHmeHMeM 

KOHIJ;OB ,z:r:ecpeKTa (pMC. 9 ). B OITbITHOVC rpyrrrre B 30He 

,z:r:ecpeKTa rrpoJI11cpepau;r1H KOCTHbrx CTPYKTYP 3aBep­

rnaJiacb o6pa3oBaHMeM xoporno ccpopM11poBaHHovc 

KOpTMKaJibHOVC KOCTHOVC ITJiaCTMHKM. B KOCTHOMO3fO ­

BbIX rrpocTpaHCTBax pacrroJiaraJICH Mli1eJIOJi1,ll;HbIVC KO­

CTHbIVC MO3f (pMC. 10 ). 
,l1;JIH o6neKTMBM3aIJ;Mli1 ITOJiyl..JeHHbIX ,z:r:aHHbIX Ji1 rrpo­

Be,z:r:eHMH CTaTMCTMl..JeCKOVC o6pa60TKJi1 pe3yJibTaTOB 

ITOKa3a TeJIHM perra pa TMBHOVC pereHepa u;MM 6bIJIJi1 rrpM­

CBOeHbI 6aJIJibHbie 3Ha l..JeHMH B COOTBeTCTBJi1Ji1 C 3Ta­

ITOM M CTerreHbIO BbrpameHHOCTJi1 pereHepa TJi1BHbIX 

rrpou;eccoB B 30He ,z:r:ecpeKTa. 

OcTeoreHe3 KpaeBbIX OT,z:r:eJIOB ,z:r:etj:>eKTa o u;eHMBa ­

JIM CJie,z:r:yIOLU;MMM u;r1cppOBbIMJi1 ITOKa3a TeJIHMJi1: 

0 - OTCYTCTBMe KaKMX-JIM60 rrepecTpOel..JHbIX rrpo ­

u;eccoB; 

0,25 - CJia6o BbrpameHHOe /yMepe HHOe peaKTJi1B­

HOe KOCTeo6pa30BaHMe; 

0,5 - BbipameHHbIVC OCTeoreHe3; 

0,51 - rrpeKpar_u;eHMe ocTeoreHe3a B yqacTKax Boc­

cTaHOBJieHHOVC KOpTMKaJibHOVC KOCTHOVC ITJiaCTJi1HKJi1. 

II pOJIMcpepau;MH KOCTHbIX 6aJIOK co CTOpOHb I KOCT­

HOMO3fOBOfO rrpocTpaHCTBa : 

A. KocTHbre 6aJIKM e,z:r:MHMl..JHbre 6eccpopMeHHbre 

xaOTMl..JHO pacrrOJIOJKeHHbie. 
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0 - OTCYTCTBMe HOB006pa30BaHHbIX KOCTHbIX 6a­

JIOK; 

0,25 - OT 3 ,z:r:o 5 6aJIOK B 30He ,n;ecpeKTa B ITOJie 

3peHMH (x 200); 
0,5 - 6oJiee 5 6aJioK B 30He ,n;ecpeKTa B rroJie 3pe­

HMH (x 200). 
0,51 - MeHee 3 6aJIOK JIM6o MX ITOJIHOe OTCYTCTBMe 

B 30He ,z:r:etj:>eKTa B ITOJie 3peHMH (x 200) Ha cpoHe BOC­

CTaHOBJieHMH KOpTMKaJibHOVC KOCTHOVC rrJiaCTMHKM. 

B. CeT yrropH,z:r:oqeHHbIX HOBoo6pa3oBaHHbIX KOCT­

HbIX 6aJIOK. 

0 - OTCYTCTBMe yrropH,D;Ol..JeHHbIX KOCTHbIX 6aJioK; 

0, 25 - ITOJIOBMHa 30Hbl ,n;ecpeKTa BbIITOJIHeHa yrro­

pH,z:r:Ol..JeHHbIMM HOB006pa30BaHHbIMM KOCTHbIMM 6aJI­

KaMM; 

0,5 - BCH 30Ha ,n;ecpeKTa BbIITOJIHeHa yrropH,D;O-Y:eH­

HbIMM HOBoo6pa30BaHHbIMM KOCTHbIMM 6aJIKaMM; 

0' 51 - HaJIM-Y:Me B 30He ,n;ecpeKTa e,n;MHM-Y:HbIX yrro­

pH,ZJ;Ol..JeHHbIX KOCTHbIX 6aJIOK JIM6o MX OTCYTCTBMe Ha 

tj:>oHe BOCCTaHOBJieHMH KOpTMKaJibHOVC KOCTHOVC rrJiac­

TJi1HKJi1 . 

O6pa30BaHMe KOCTHbIX CTPYKTYP co CTOpOHbI Ha,n;­

KOCTHMIJ;bI: 

0 - OTCYTCTBMe peaKTMBHbIX M3MeHeHMJ1 co CTO­

pOHbI Ha,z:r:KOCTHMIJ;bI ; 

0,25 - o6pa30BaHMe e,ZJ;MHM-Y:HbIX KOCTHbIX CTpyK­

TYP B 30He ,z:r:ecpeKTa; 
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0 ,5 - BbipameHHOe o6pa30BaH11e KOCTHbIX CTpyK­
TYP B 30He ,n;ecpeKTa; 

0 ' 51 - OTCYTCTB11e JI1160 HaJiw:-me e,n;MHW-IHbIX KO­
CTHbIX CTPYKTYP B 30He ,n;ecpeKTa Ha cpoHe BoccTa­
HOBJieH11H KOpT11KaJibHOM KOCTHOM nJiaCT11HK11. 

HaM11 npe,n;JiomeH 11HTerpaJibHbIM noKa3a TeJib 
BOCCTaHOBJie H11H KOCTHOro ,n;ecpeKTa , paccq11TbIBae­

MbIM nyTeM cyMM11pOBaH11H BbII.lleon11caHHbIX BeJI11-

"t.{l1H. 3HaqeH11e noKa3aTeJIH < 3,5 6aJIJia COOTBeTCTBy­
e T qaCT11"9:HOMY BOCCTaHOBJieH11IO KOpT11KaJibHOM KO­

CTHOM nJiaCT11HK11, JI1160 BOCCTaHOBJieH11IO ,n;ecpeKTa B 
Bl1,ZJ;e o6pa30BaH11H ry6qa TOM KOC THOM TKaH11 C pa3-
HOCTeneHHbIM 3aMeIJJ;eH11eM ee KOCTHOM TKaHbIO KOM­

naKTHOro CTpoeH11H. 3Ha"9:eHJ/Ie noKa3aTeJIH ~ 3,5 6aJI­
JIOB COOTBeTCTByeT nOJIHOMY BOCCTaHOBJieH11IO ,n;e­

cpeKTa, o6pa30BaH11IO KOpT11KaJibHOM KOCTHOM nJiaC­
Tl1HK11, 11MeIOIJJ;eM r11CTOJIOr11qecKoe CTpoeH11e , aHa­

JIOr11qHoe np11JieraIOIJJ;l1M yq:acTKaM H el13M e H eHHOM 

KOCTHOM TKaH11. 

IIp11 cpaBHeH11l1 noKa3aTeJieM BOCCTaHOBJieHI1H KO­

CTHOro ,n;ecpeKTa y :>Kl1BOTHbIX OnbITHOM l1 KOHTpOJibHOM 
rpynn OTMeqeHo ycKopeHv1e npou;eccoB 3a:mv1BJieHI1H 
,n;ecpeKTa B OnbITHOM rpynne Ha 7 0% no cpaBHeHI1IO c 
KOHTpoJieM Ha cpoKe 1 Mee, Ha 47% - Ha cpoKe 2 Mee 
v1 Ha 24% - Ha cpoKe 3 Mee (pv1c. 11 ). Ee.JIM cnycTH 
1 Mee 3aBepweHHbre pena pa TMBHbre npou;ecchr B 30He 
,n;ecpeKTa B 06ev1x rpynnax OTCYTCTBOBaJI11 , TO Ha 2-M 
l1 3-M MecHu;e 3KCnepI1MeHTa l1X ,ZJ;OJIH B o6IJJ;eM 3Ha­
qeHI111 noKa3a Te.JIB pena pa TMBHOM pereHepau;v1v1 B03-
pacTaJia. B onbITHOM rpynne noKa3a TeJib , xa paKTe­
p113yIOIJJ;l1M 3aBeprneHHOCTb pena pa Tl1BHbIX npou;ec­

COB, npeBbIIliaJI 3Ha qeHI1H KOHTpOJIH Ha 42% qepe3 2 
Mee l1 Ha 54% qepe3 3 Mee. 

B.hIBO,Uhl 

1. Pa3pa60TaHHbIM ocTeonJiacTv1qecKv1i1 Ma Tepv1aJI 
Ha OCHOBe He,n;eMI1HepaJII130BaHHOrO KOCTHOro MaTpI1K-
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P1t1c. 11. ,z:i:11HaMJ1Ka BOCCTaHOBJieHM.H KOCTHOM TKaHM B 30He 
,z::i;ecpeKTa B rpyrrrrax 8KCrrep11MeHTaJibHblX .IKMBOTHblX. 

□ - 0IIblTHa.H rpyrrrra , ■ - K0HTp0JihHa.H rpyrma. 
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ca, co,n;epmaIJJ;v1·i1 cpaKTop pocTa 3H,ZJ;OTeJII1H cocy,n;os, 
B OnbITax in vitro npo,n;eMOHCTpI1pOBaJI OTCYTCTBI1e 
LI;l1TOTOKCJ1qHOCTI1. 

2. M3yqeHv1e cBoi1cTB npenapaTa Ha pa3pa6oTaH­
Hoi1 paHee MO,ZJ;eJI11 rHOMHOM KOCTHOM paHbI u;eJiecoo6-
pa3HO npOBO,Il;l1Tb B COOTBeTCTBI111 C l136paHHbIM aJiro­
pI1TMOM, BKJIIOqaIOIJJ;l1M xv1pyprv1qecKyIO caHaLI;l1IO 
rHOMHOro oqara C l1HTpaonepau;I10HHOM I1MnJiaHTau;v1-

e ti OCTeOnJiaCTJ1qecKor o Ma TepI1aJia l1 nOCJIOMHbIM 

ywv1BaHI1eM paHbI. 
3. CTeneHb BbipameHHOCTI1 pereHepa Tl1BHOro npo­

u;ecca B o6JiaCTI1 ,n;ecpeKTa y :>Kl1BOTHbIX OnbITHOM rpyn­
nbI cyIJJ;eCTB e HHO pa3JIJ1qaJiaCb no cpaBHeH11IO C KOH­

TpOJibHOM, qTO 11O,ZJ;TBepm,n;eH O ,n;aHHbIM11 KOMITbIOTep­

HOM TOMOrpa<pl1l1. y Bcex :>Kl1BOTHbIX OnbITHOM. rpyn­
ITbl qepe3 3 Mee rrpOI1CXO,Il;l1JIO ITOJIHOe BOCCTaHOBJie­
Hl1e KOCTHOM TKaHI1 B 3OH e ,n;ecpeKTa, TOr,n;a KaK B KOH­

TpOJibHOM rpyrrrre ,n;aHHOe COCTOHHI1e Ha6JIIO,ZJ;aJII1 J111Ilib 
y O,Il;HOrO :>Kl1BOTHOro. Hav160J1ee 11HTeHC11BHaH rrepe­
CTpOMKa KOCTHOM TKaHI1 WJia co CTOpOHbI KpaeB ,n;e­

cpeKTa. 
4. CpaBHMTeJibHbIM aHaJII13 c 11cnoJib30BaH11eM 

rrpe,n;JIO:>KeHHOro l1HTerpaJibHOrO I1OKa3a TeJIH BbIHB11JI 

cyIJJ;eCTBeHHbie pa3JIJ1qJ,15I CTerreHI1 BOCCTaHOBJieHI1H 

KOCTHOro ,n;ecpeKTa y :>Kl1BOTHbIX OITbITHOM 11 KOHT­

pOJibHOM rpyrrrr Ha Bcex cpoKax Ha6J110,n;eH11H, np11 
3TOM I1OKa3a TeJib 3aBepweHHOCT11 perra pa Tl1BHbIX 

rrpou;eccoB q epe3 3 Mee Ha6JIIO,ZJ;eH11H B OnbITHOM rpyn­
rre npeBbIIliaJI TaKOBOM B KOHTpOJibHOM rpynne Ha 54%. 

5. BbIHBJieHHbre rroJ10:mv1TeJibHbre CBOMCTBa v13y­
qaeIVwro Ma Tepv1aJia y Ka3bIBaIOT Ha Heo6xo,n;11MoCTb 
,n;aJibHei1:wv1x v1ccJie,n;oBaHI1M B pa3pa6oTKax no,n;o6Hbrx 
OCTeOrrJiaCTJ1qecKI1X Ma TepI1aJIOB, I10Tpe6HOCTb B KO­
TOpbIX rrpI1 Jieq e H I1l1 rrau;v1eHTOB C KOCTHbIM11 ,n;ecpeK­

TaMI1, B TOM qv1cJie v1 ocTeoMv1eJII1TJ1qecKoro reHe3a, 
He BbI3 bIBaeT COMHeHI1M. 
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BHHMAHHJO ABTOPOB! 

II pv1 HarrpaBJieHJi1Ji1 CTa Teti B pe,z:r,aK~Ji1IO rrp0CJi1M o6paw;a Tb oco6oe BHMMaH Me Ha rrp a B MJibH0CTb 

rrpe ,z:r,cTaBJie HMH Ma Tep v1aJia. 

Bee T e pMMHbI Ji1 o rrpe,z:r,eJieHMH ,[.1,0JDKHbI 6bITb HayqHo ,[.1,0CT0BepHbI, MX Harr v1c a H v1e (KaK p y c cKoe, TaK Ji1 

JiaTMHCKOe ) ,[.l,0 JI:>KH 0 C00TBeTCTB0BaTb «3H~Ji1KJIOrre,z:r,v1q ecKOMY CJI0BapIO Me,[.l,Ji1IJ;Ji1HCKMX T e p MMH 0 B » ( B 3 - x 

TO Max, rro,z:r, p e ,z:r, . a Ka,z:r, . B.B. IleTpOBCKoro ). 

JieKapCTBe HHbie rrperrapaTbI ,[.1,0JI:>KHbI 6bITb rrpv1Be,z:r,eHbI T0JibK0 B Mem,z:r,yHap0 ,D;HbIX H e rraTe HT0BaH­

HbIX Ha3BaHMHX, K0T0pbre yrroTpe6JIHIOTCH rrepBbIMJi1, 3aTeM B CJiyqae Heo6xo,n;MM OCTJi1 rrpMB 0,D;MTCH H e ­

CK0JibK0 T0pr0BbIX Ha3BaHMM rrperrapaT0B , 3aperv1cTpv1poBaHHbIX B Poccv1v1 (B C00TB eTCTBMJi1 C Ji1H(pOpMa ­

u;v10HHO-llOJi1CKOB OM cv1cTeMoi1 «KJiv1cpap-focpeecTp » [focy,z:r,apcTBeHH b IM p eecTp JieKapcT B e HHbIX 

cpe,z:r,CTB]). 

/KeJia T e JibH0, q To6br ttarrv1caHv1e cpepMeHTOB cooTBeTCTB0BaJio cTaH,n;a pTy E n z y m e Classification, 

Ha3BaHJi1H HaCJie ,z:r,yeMbIX Ji1JIJi1 ceMeMHbIX 3a6oJieBa HMM- Mem,z:r,yHapo,z:r,HOM KJiaCCMCf)MKau;r,rn HaCJie,n;ye­

MbIX cocTOHHMM y q eJioBeKa (Mendelian I nheritance in M e n [http: //ncbi.nlm .n i h .gov/Omim]). 

Ha3BaHMH Mli1K p oopraHJi13M0B ,D;0JI:>KHbI 6bITb BbIBepeHbI B C00TBeTCTB Ji1Ji1 C « 3HIJ;Ji1KJIOITe,n;w-I e CKJi1M 

CJI0BapeM M e ,z:r,M~Ji1HCKJi1X TepMMH0B » (B 3 T0Max, rro,z:r, pe,z:r,. aKa,z:r,. B.B. IleTpOB CKOro) MJIM n o M3,D;aH MIO 

«M e ,z:r,v1u;v1HcKaH M MKpo6v10JiornH» (rro,z:r, pe,z:r,. B .M. IloKpoBcKo ro). 

Harrv1caHv1e <P.M.O . a BT0p0B, yrroMMHaeMbIX B TeKCTe, ,D;0JI:>KH0 C00TB eTCTB 0 BaTb CllMCKy JIMTepaTy pbI. 

IlOMJi1MO 0 6w;e rrpv1HHTbIX COKpaw;eHMM e,z:r,MHJi1~ Ji13MepeHMH, Cf)Ji13W-I eCKMX , XMMW-IeCKMX Ji1 M a TeM aTM­

q e CK Ji1X B e JIJi1qJi1H v1 Tep MMH0B (Harrpv1Mep , ,[(HK) , ,z:r,orrycKaIOTCH a66peBMaTypbI CJIOB OCOq eTaH MM, q a CT0 

ll0BT0pHIOill;MXCH B TeKCTe. Bee BB0,ll;Ji1Mbie aBT0p0M 6yKBe HHbie o603Ha qeHMH M a 66p e B Ji1a TYPbI ,D;0JI:>KHbI 

6bITb pacurncppoBaHbI B TeKCTe rrpv1 MX rrepB0M yrr0MMHaHMM. He ,z:r,orrycKaIOTCH C0Kpar..u;e H MH rrp0 CTbIX 

CJI0B , ,z:r,ame e CJIJi1 OHM qacT0 IT0BT0pHIOTCH. 

,[I;03bl Jie KapCTBe HHbIX cpe,z:r,CTB , e,z:r,MHJi1~bI Ji13MepeHJi1H Ji1 ,z:r,pyrv1e qJ1cJieHHbie B eJIJ1q J1HbI ,D;0JI:>KHbI 6 b ITb 

yKa3aHbI B cv1cTe M e CM. 
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