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HA 3A)KUBJIEHME IIEPEJIOMOB TA3A B 3KCIIEPMMEHTE 
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B 3KcnepuMeHmallbHOM UCClle006aHUU Ha JICU60mHbLX (co6aKu) Ha MOOeflfl,X nonepeLtHOW nepe
llOMa eepmllyJICHou enaouHbL (n=20) u me/la nooeJoowHou Kocmu (n=6) noKa3aHa 3rjJrjJeKmue
Hocmb cmuMyllIU{UU penapamueHow ocmeo2eHe3a nymeM llOKallbHOW eeeoeHuR aymollOcULfHOU 
nlla3MbL Kp06U 6 COLfemaHUU C pacmeopaMU acKop6uH060U KUCllOmbL u cfl/OK03bL. lloclle none
peLfHOU ocmeomoMUU, penO3UlfiUU U cma6UJlbHOU 6HelUHeU qJUKCalfiUU omllOMKO6 ma3060U KOC

mu co 2-x no 5-e cymKu 6bLnOllHRllU 6Hympucycma6lioe 1Zu60 eHympuKocmHoe eeeoeHue pa
cmeopoe c ucnollb306aHueM UHoeKlfiUOHHOU cucmeMbL u HocuMow 003amopa lleKapcmeeHHbLX 
BeU<ecme. l(eMoHmaJIC annapama ocyU<ecmellRflU Ha 21-e cymKu nocJZe onepalfiUU. B KOHm
pOllbHbLX cepuRx onbtmoe ( eHympucycmaeHoe u eHympuKocmHoe eeeoeHue rjJu3uo1Z02ULtecK020 
pacmeopa) rjJopMupoeallocb rjJu6po3Ho-xpRU<eeoe cpaU<eHue, a noclle oeM0HmaJ1Ca annapama 
omMeLtaJLaCb oerjJopMalfiUR Kocmu 3a cLtem emopuLtHOW cMeU<eHuR omJZOMK06. B onbtmHbLX cepu
RX nepeuLtHoe KocmHoe cpaU<eHue omJZOMKoe ma3oeou Kocmu Ha61ZJOoaJZocb yJ1Ce Ltepe3 14 cym 
3KcnepuMeHma, noclle oeM0HmaJ1Ca annapama ux KOHCOllUOalfiUR coxpaHRllaCb. 

K JI IO q e B bl e C JI OB a : Ta3, nepeJIOM, qpeCKOCTHblH: OCTeOCJ,,'IHTe3, perrapanrnHa51 pere

Hepau1rn, ayTOJIOrJ1qHa51 ITJia3Ma KPOBH, acKop6HHOBa51 KHCJIOTa, rJIJOKO3a. 

Effect of Autologous Plasma, Ascorbic Acid and Glucose Local Infusions on Pelvic Fracture 
Healing in Experiment 

T.A. Silant'eva, V. V. Krasnov 

Russian Scientific Center "Restorative Traumatology and Orthopaedics" 
named after G.A. Ilizarov, Kurgan, Russia 

The efficacy of reparative osteogenesis stimulation by local inf us ion of auto/ogous plasma in 
combination with ascorbic acid and glucose solutions was experimentally demonstrated in ani
mals ( dogs) using the models of transverse acetabular (n =20) and iliac shaft fracture (n=6). 
Either intraarticular or intraosseous solution infusions via injection system with automatic drug 
pump were performed from 2nd to 5th day after transverse osteotomy, reposition and stable external 
fixation. Fixator was dismounted on 2Js' postoperative day. In control series of experiment 
(intraarticular and intraosseous infusion of saline) fibrocartilagenous junction was formed and 
bone deformity due to secondary bone fragments displacement was noted after device removal. In 
experimental series primary pelvic bone fragments consolidation was observed in 14 days after 
operation and no displacement of fragments occurred after external fixation device removal. 

Key words : pelvis, fracture, transcutaneous osteosynthesis, reparative regeneration, au
tologous blood plasma, ascorbic acid, glucose. 

BorrpochI pereHepau;v1v1 KOCTeM v1 coe,n;v1HeHJ1M orrop
HO-,D;BMra TeJihHOM CJ1CTeMbl 3aHJ1MaIOT 0,D;HO J13 u;eHT

p aJibHblX MeCT cpe,n;M TeopeTW-IeCKJ1X rrpo6JieM Me,n;J1-

q J1HCKOM HayKM. CJIOJKHOCTJ1 Jiet-IeHJ1R rrepeJIOMOB Ta3a 

o6ycJIOBJieHbl rrpem,n;e Bcero BbICOKO::mepreTJ1t-IeCKJ1M 

xapaKTepoM TpaBMaTJ1t-IeCKOro B03,n;eMCTBJ1R, Bb13bl

BaIO~ero o6IIrnpHbie Ha pyrneHJ1R BHYTPMKOCTHOro v1 
rra paoccaJihHOro KpOBOCHa6meHJ1R. 3Ha l-IJ1TeJihHaR 
qaCTb rrepeJIOMOB Ta3a (62-87%) rrpe,n;cTaBJieHa MHO

meCTBeHHbIMJ1 rroBpem,n;eHJ1RMJ1 ero CTPYKTYP [ 1]. 
,l.I;oJIR TpaBM cKeJieTa, corrpoBom,n;a10~v1xcR rrepeJio

MaMJ1 IWCTeM Ta3a, COCTaBJIJieT OT 5 ,n;o 25%, l-ITO on

pe,n;eJIReT 6e3yCJIOBHYIO cou;11aJibHYIO 3Hal-IJ1MOCTb rro

J1CKa rryTeM orrTJ1MJ13au;11v1 perra pa TJ1BHoro rrpou;ecca 

rrp11 Jiet-IeHJ1J1 ,n;aHHOM rra TOJIOrJ1J1 [ 2]. CoBpeMeHHbie 
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J1CCJie,n;oBaHJ1R ,n;eMOHCTpv1pyIOT B03MOJKHOCTb ycrrern

HOro J1CIIOJib30BaHJ1R IIJia3Mbl KpOBJ1 ,D;JIR pery JIRLI;J1J1 

ocTeo- 11 xoH,n;poreHe3a [3-6]. 
IJ;eJiblO HaCTORIIJ;eM pa60Tbl RBJIRJiaCh 3KCrrepM

MeHTaJihHaR arrpo6au;J1R MeTO,D;J1KJ1 CTMMY JIRLI;J1J1 pe

rra pa TMBHOro ocTeoreHe3a rrpv1 Jiet-IeHJ1J1 rrepeJIOMOB 

KOCTeM Ta3a JIOKaJibHbIM BBe,n;eHMeM ayTOJIOI'J1l-IHOM 

IIJia3Mbl KpOBJ1 B COLJ:eTaHJ1J1 C MeTa60JIJ1t-IeCKJ1 aK

TJ1BHblMJ1 BeIIJ;eCTBaMJ1 - L-acKop6MHOBOM KJ1CJIO

TOM J1 D-rJIIOK030M. 

MATEPJ1AJI J1 METO.IJ:hl 

3Kcrrepv1MeHT rrpoBe,n;eH Ha 26 6ecrropo,n;HhIX co6a

Kax o6oero rroJia B B03pacTe 1,5±0, 1 ro,n;a MaccoM TeJia 

17±0,5 Kr. iKMBOTHblX co,n;epmaJIJ1 B CTaH,n;apTHbIX 



B eCTHV1K TpaaMaTOflOtl/11/1 v7 opTone,D, l/1 1/1 M M . H . H . npv7opoaa . 2014, Ng 1 

y c JIOBMRX BMBa pMR. OITepa TMBHhie BMewa TeJibCTBa M 

3BTaHa3MIO ocym;eCTBJIRJIM B C00TBeTCTBMM C Tpe6o

BaHMRMM M MH3,z::i;paBa PocCMM K pa6oTe 3KCITepMMeH
TaJihH0-6MOJIOrw-IeCKMX KJIMHMK, a TaKme «EBpOITeJ1-

CKOJ1 KOHBeHQMM ITO 3aIIJ;MTe IT03BOH0"9:H bIX i-KMBOTHbIX, 

MCITOJih3yeMhIX ,lJ;JIR 3KCnepMMe HTaJihHbIX M ,z::i;pyrv1x 

Hay--c.rttbIX QeJieM», a Bee MCCJie,r:i;oBaHMR 6hIJIM o,z::i;o6pe

Hbl 3TM--c.recKMM K0MMTeToM PHU «BTO» [7]. 
OnepaQMM ITP0B0~MJIM B CTepMJibHbIX y c JIOBMRX ITO~ 

TMOneHTaJIOBblM BH YTP MBe HHbIM HapK030M. q e p e 3 ,z::i;op

caJihHbIJ1 ~0CTyn BbIIT0JIHRJIM nonepe--c.rttyIO 0CTe0T0MMIO 
BepTJiymtto:w Bn a,r:i;MHhI (cepv1R 1, n = lO ; cepMR 2, n=lO) 
MJIM TeJia nO,l1;B3,lJ;OlllHOJ1 K0CTM ( cepMR 3, n=3 ; cepMR 4 , 
n=3) CJieBa. 3aTeM ocy m;ecTBJIRJIM --c.rpeCK0CTHYIO (pMK
caQMIO KOCTeM Ta3a M ,lJ;MCTaJihHOJ1 TpeTM 6e,z::i;pa Ha CT0-
potte noBpem,z::i;eHMR M3BeCTHbIMM cnoco6aMM [8]. IlocJie 
peno3MQMM 0TJI0MK0B B cep MRX 1 M 2 B n0JI0CTb onepM
poBaHH0r0 Ta3o6e,z::i;peHHOrO cycTaBa ycTaHaBJIMBaJIM 
MRfKMJ1 KaTeTep Ilep M(pMKC ( «B. Braun», repMaHMR) 

,r:i;MaMeTp0M 0,85 MM; i-KMB0THbIM cepv111 3 v1 4 --c.repe3 

30HY IT0Bpem,z::i;eHMR n p 0B0,lJ;MJIM IT0JIYIO MrJiy C 60KOBbI
MM 0TBepCTMRMM (MO~M(pMQMpoBaHHaR MrJia TyoxM 
1,7 x 80 MM; «B . Braun», r epMaHMR). 

BeH03HY IO KpOBb ,lJ;JIR n o Jiy--c.reHMR ayTOJIOfM"9:HOJ1 

nJia3MhI 3a6v1paJiv1 Ha 2- e cyTKM nocJie onepaQMM, v1c

noJih3YR BaKyyMHbie CMCTeMhl C rena pMHOM. I1Jia3MY 

OT,n;eJIRJIM QeHTpv1cpyrv1poBaHMeM B Jia6opaTOpHOJ1 

QeHTpv1cpyre OI1tt - 3M (OAO THK «,II:acTaH», Kb1p 

rhI3CTaH) ITPM 1000 06/MMH B Te--c.reHMe 10 MMH. AJIMK
B0Tbl nJia3Mbl o6neMOM 1 MJI noMem;aJIM B nJiaCTMK0-

Bbie npo6MpKM C Kpbl lllKaMM Eppendorf M 3aMopamM
BaJIM npM -20°C. Ile p e,z::i; BbIITOJIHeHMeM MH'beKQMJ1 

nJia3MY pa3Mopamv1BaJiv1 npv1 37°C. B nocJieonepaQM-
0HH0M nepv10,z::i;e co 2-x ITO 5-e cyTKM BbIIT0JIHRJIM BHYT

pv1cycTaBH0e JIM6o BHYTPMK0CTHoe BBe,z::i;ettv1e Jie
Ka pCTBeHHblX Bem;eCTB C n 0M0IIJ;bIO aBT0Ma TM"9:eCKOJ1 
MMKponoMnhI Micrel MP 101 ( «Micrel M edical Devi

ces S.A.», rpeQMR). ,II:JIR o6ecne--c.reHMR CTepMJibH0CTM 

pacTB0p0B B MH'beKQM0HHYIO CMCTeMy BKJIIO"'C.!aJIM aH
T v16 a KT e p v1 a JI b tt bl 11 cp v1 JI b T p 11 e p v1 cp v1 Kc 0 , 2 MK M 
( «B . B raun», repMaHMR). IKMBOTHhIM Bcex 0IThITHhIX 

cepv111 Kpyr JI0CYT0"'C.!H0 BB0,lJ;MJIM O, 9% paCTB0p Ha TPMR 

XJI0pM,z::i;a co CK0p 0CTbIO 16 MKJI / --c.r 3a 8 npMeM0B 

(0,4 MJI / cyT). IKMBOTHbIM cepv111 2 v1 4 ,z::i;on0JIHMTeJihH0 
0,lJ;MH pa3 B cyTKM MHneQMp0BaJIM 1 MJI K0Mn03MQMM, 

COCTOR I..IJ; eM M3 a yTOJIOfM"9:HOJ1 nJia3Mbl KpOBM, O(pMQM

HaJihHbIX paCTB0p0B 5% acKop6MHOBOJ1 KMCJI0Tbl v1 40% 

rJIIOK03hI, B3RTbIX B o6neMHOM C00TH0llleHMM 7:2 : 1 [ 9]. 

Ila 3aBepweHMM Kypca MHneKQMJ1 KaTeTep MJIM no

JIYIO v1r JIY M3BJieKaJIM. B ,z::i;aJihHe:wrneM no,z::i;,z::i;epmv1BaJiv1 

CTa6MJibHYIO (pMKCaQMIO OT JI0MK0B KOC TM. Anna pa T 

,z::i;eM0HTMp0BaJIM Ha 21-e cyTKM 3KCnepMMeHTa. Ha 

BCeM npOTRi-KeHMM 3:K:CnepMMeHTa n pOBO,lJ;MJIM KJIMHM

--c.recKoe Ha6JIIO,lJ;eHMe 3a i-KMB0THbIMM. 

P eHTre ttorpacpMIO ocym;ecTBJIRJIM C n oM0IIJ;bIO 

peHTr eHoBcKoro annapaTa Premium Vet ( «Sedecal», 

I1cnaHMH) B ,z::i;opcoBeHTpaJihHOJ1 M JiaTep aJibHOM npo

eKQMRX ,z::i;o onepaQMM, nocJie noJiy--c.reHMR Mo,r:i;eJIM noB

pem,z::i;ettMR Ta3a , B npoQecce Jie--c.reHMR (7 , 14, 2 1, 28, 

35, 42- e cyTKM) , a TaKme nocJie 3BTatta3MM. 
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IKMBOTHbIX BbIB0,lJ;MJIM M3 3KCnepMMeHTa Ha 14-e 

cyTKM ( cepv1v1 1, 2) v1 42-e cyTKM nocJie onepaQMM 

( cepMM 1- 4) nyTeM BHYTPMBeHH0ro B Be,n;eHMR 5% pa
CTBopa TM0neHTaJia Ha TpMR [ 10]. ,II:JIR rMCT0JI0rM--c.rec
Koro MCCJie,lJ;0BaHMR BhlnMJIMBaJIM Ta3o6e,z::i;peHHhlJ1 

cycTaB ( cepMM 1, 2) MJIM TeJI0 n o,z::i;B3,D;OIIIHOJ1 K0CTM 
(cepMM 3, 4). IlocJie (pMKCaQMM B 10% HeMTpaJihH0M 

cpopMaJIMHe K0CTHhie 6JIOKM pacn MJIMBaJIM BO cppoH
TaJihHOJ1 nJI0CK0CTM. ,II:opcaJibHhie --c.raCTM 6JIOKOB o6-

pa6a ThIBaJIM no o6m;enpMHRTbIM rMCT0JI0rM--c.recKMM 
MeT 0,lJ;MKaM [ 11 , 12]. H a caHH0M MMKp 0T0M e 
( «Reichert », r epMaHMR) M3f0TaBJIMBaJIM rMCT0JI0fM

--c.reCKMe na pacpMHOBhie M QeJIJIOM,D;MH OBhie cpe3hl , KO

T0pbie 0KpaIIIMBaJIM re Ma T0KCMJIMH0M M 303MH0M, ITO 

Batt I'M3 0Hy. I1ccJie ,r:i;oBaHMe M MMKpocpOTOC'beMKY 

npena pa TOB npOBO,lJ;MJIM C MCnOJib 30BaHMeM CTepeo

MMKp0CK0na AxioScope A 1 v1 QMcppoBo:w KaMephI 
AxioCam ICc5, cTepeoMMKp ocKona Stemi 2000-C v1 

QMcppoBo:w KaMepbI AxioCam ERc 5s B K0MnJieKTe c 
n porpaMMHhIM 06ecne--c.rettv1eM Zen blue ( «Carl Zeiss 

Microlmag ing GmbH», repMaHMR). 
BeHTpaJihHbie --c.raCTM 6JIOKOB nocJie o6e3mMpMBa

HMR B aQe T OH e nponMT bIBa JIM 3 n OKCM,lJ;HbIMM CMOJiaMM 

,lJ;JIR 3 JieKTpOHHO-MMKpOCKOnM--c.reCKMX MCCJie ,lJ;OBaHMJ1 

[ 13]. IlocJie n0JIMMepM3aQMM M IIlJIM(pOBKM Ha MX 

noBepxHOCT M C03,lJ;aBaJIM TOKonpoB O,lJ;RIIJ;Ml1 CJIOJ1 B 

M0HH0M HanhIJIMTeJie «IB-6 » ( «EICO », .HnoHMR). 

I1ccJie,r:i;oBaHMe MMHepaJihH0r0 C0CTaBa BbIIT0JIHRJIM C 

MCnOJih30Ba HMeM peHTreHOBCKOrO 3JieKTpOHH0-30H,lJ;O

B0r0 MMKpoattaJIM3aTopa INCA Energy 200 ( «Oxford 

Instrum en ts Analytical », A ttrJIMR), CM0HTMpoBaHH0-

ro Ha CKaHv1pyIOm;eM 3JieKTpOHHOM MMKpOCKone 

JSM-840 ( «JEOL», .HnoHMR). B 30He cpam;eHMR 0T

JI0MK0B 0QeHMBaJIM pacITpe,z::i;eJieHMe M K0HQeHTpaQMIO 

KaJibQMR [ 14]. ,II:JIR Kam,z::i;oro y--c.raCTKa 30Hbl cpam;eHMR 
BbIIT0JIHRJIM He Mettee 5 M3MepeHMJ1. 

CrpyITnMpOBaHHhie ,z::i;aHHhie o6pa6a TbIBaJIM c MC

nOJih30BaHMe M naKeTa aHaJIM3a ,z::i;aHHbI X npMJIOi-KeHMR 

Micr osoft Office Excel 2010 ( «Microsoft», CIIIA), 

BKJIIO--c.raIOm;v111 MHTerpaTopHhIM Mo,r:i;yJih AtteStat 13.1 
(!1.11. ra:w,r:i;hillleB, PocCMR) [ 15]. ,II:JIR Kam,z::i;oro MaCCMBa 

,z::i;aHHbIX Bbl"'C.!MCJIRJIM na paMeTpbl onv1ca TeJibHOJ1 CTa
TMCTMKM: BhI6opo--c.rHoe cpe,z::i;Hee (M) v1 MX CTaH,z::i;apT

Hhie OWM6KM ( m ). OQeHKY CTa TMCTM"9:eCKOJ1 3Ha "9:MM0-

CTM Memrpyn nOBbI X p a 3JIM"9:MJ1 npOBO,lJ;MJIM C MCnOJib-

30BaHMeM Kpv1Tepv1R MaHHa - YMTHM. P e3yJihTaThI 

TaKme cpaBHMBaJIM C C00TBeTCTBYIOIIJ;MMM 3Ha--c.reHMR

MM noKa3aTeJie:w, noJiy--c.reHHhIMM pattee npv1 v1ccJie,z::i;o

BaHMM KOCTeJ1 Ta3a MHTaKTHbIX i-KMB0THbIX [ 16 ]. 

PE3YJlhTAThl 

Te--c.rettv1e nocJieonepaQM0HHoro nep v10,z::i;a cooTBeT
CTB0BaJio o6neMy v1 T Ri-KeCTM Tp aBMbl v1 n p oTeKaJI0 

0,lJ;H0TMITH0. OnopoCITOC06HOCTb Ta30BOJ1 K0He"'C.!H0CTM 

Ha CTOpOHe noBpem,z::i;eHMR BOCCTaHa BJIMBaJia Cb --c.repe3 

1 -2 cyT nocJie on ep aQMM v1 coxpattRJiaCh Ha npoTR

meHMM BCero 3KCnepMMeHTa. BttyTpMcycTaBHOe MJIM 

BHYTPMK0CTH0e BBe,r:i;eHMe paCTB0p0B JieKa p cTBeHHbIX 

B e m;e CTB He Bbl3 hIBaJIO yxy ,z::i;rneHMR KJIMHM--c.r ec:K:oro co

CTORHMR i-KMBOT HbIX . 
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AHaJU13 peHTreHorpaMM ITOKa3aJI, -Y:TO ,[J;OCTMrHy

TOe Ha MOMeHT orrepau;1111 COITOCTaBJieHMe OT JIOMKOB 

c oxpaHRJIOCb Ha rrpoTR:m:eHMM rrep11O,z::i;a qrnKcau;1111 

arrrrapaTOM. y :m'.J1BOTHbIX cep1111 1 Ha 14-21-e cyTKJ1 

ITOCJie orrepau;1111 Ha6JIIO,n;aJIOCb crJia:>KJ1BaHJ1e KOHTy

poB KpaeB OT JIOMKOB, rrpocTpaHCTBO Mem,z::i;y HJ1MJ1 Ha 

BC e M rrpOTR:>KeH!1J1 6bIJIO 3aITOJIHeHO reTeporeHHbIMJ1 

TeHHMJ1 HJ13KOJ1 J1 cpe,z::i;Heti J1HTeHCJ1BHOCTJ1. Ha 21-e 

cyTKJ1 OTMe-Y:aJIOCb ITOHBJieHMe rrepMOCTaJibHOJ1 peaK

LJ;MM B Ha,z::i;au;eTa6y JIRpHOJ1 o6JiaCTJ1. 1.!epe3 42 cyT 8K

crre pMMeHTa Ha6JIIO,[J;aJiaCb ,z::i;ecpopMau;MR KOHTypoB 

BepT Jiy:m:Hoti Brra,n;MHbI rro ee ,z::i;opcaJibHOM 11 Me,z::i;11aJib

HOJ1 ITOBepxHOCTJ1, 3OHa I1OBpem,z::i;eHJ1H 6bIJia rrepeKpbI

Ta T eHRMJ1 cpe,z::i;Heti J1 BhlCOKOJ1 J1HTeHCJ1BHOCTJ1 

(p11c. 1, a). y :m'.J1BOTHbIX cepMM 2 yme Ha 14-21-e cyT

KM OITbITa Me:>KOT JIOMKOBaH r.u;eJib 6bIJia 3aITOJIHeHa 

TeHHMJ1 cpe,z::i;Heti J1 BbICOKOJ1 J1HTeHCJ1BHOCTJ1. 1-lepe3 

4 2 cyT rrocJie orrepau;1111 JIMHMIO rrepeJioMa rrepeKpbI

B a JIM TeHM BhlCOKOJ1 J1HTeHCJ1BHOCTJ1, a y -Y:aCTJ1 

:m'.J1BOTHbIX OHa rrpaKTJ1-Y:eCKJ1 He orrpe,z::i;eJIHJiaCb. KoH

TYPbl BepT Jiy:m:Hoti Brra,n;MHbI MMe JIM HOpMaJibHYIO KOH

cpMr ypau;11m (p11c. 1, 6). 
y :m'.J1BOTHblX cep1111 3 Ha 14-21-e cyTKJ1 ITOCJie 

orrepau;1111 3OHa rrepeJioMa 6hma 3arroJIHeHa cJia6o MH

TeHCMBHbIMM Heo,z::i;Hopo,n;HbIMJ1 TeHRMJ1. Ha Jia TepaJib

H OJ1 J1 Me,z::i;11aJibHOJ1 I10BepxHOCTJ1 OTJIOMKOB cpopMI1-

poBaJIJ1Cb He3Ha -Y:MTeJibHbie rrepMOCTaJibHbie HaCJIOe

HMH HJ13KOJ1 J1HTeHCJ1BHOCTJ1. 1.!epe3 42 cyT ITOCJie orre

pau;1111 Ha6JIIO,n;aJIOCb yBeJIJ1-Y:eHJ1e urnpMHbl ITOJIOCbl 

rrpocBeTJieHMH Me:m:,z::i;y OTJIOMKaMM, BbICOTbl J1 KOM

rra KTHOCTJ1 rrepMOCTaJibHbIX HaCJIOeHMM (p11c. 1, 8 ). 

P11c. 1. PeHTreHorpaMMhI Tasa co-

6aK B rrp.HMOJ.1 rrpoeKI.J;J1M. CpoK 3K

crrepMMeHTa 42 cyT. 

a - cepvuI 1, 6 - cepvuI 2, B - ce
p11.H 3, 2 - cep11.H 4. 

P11c. 2. T11rr cpaw;eHM.H OT JIOMKOB 

Ta30BOJ.1 KOCTJ1 co6aK: qrn6p03HO

x p .Hru;eBoe B cepMM 1 (a); KOCTHOe 

B cepMM 2 (6). CpoK 3KcrrepMMeH

Ta 14 cyT. IIapacpMHOBhie cpe3hl, 

OKpacKa reMaTOKCJ1JIJ1HOM J1 303J1-

HOM. YB. 100. 
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y :m'.J1BOTHbIX cep1111 4 T.Jepe3 14 cyT ITOCJie orrepa

LI;J1J1 3OHa rroBpem,z::i;eHMR 6hma rrepeKpbITa reTeporeH

HbIMM TeHRMJ1 CJia6oi1 11 cpe,z::i;Heti J1HTeHCJ1BHOCTJ1. Ha 

Jia TepaJibHOJ1 J1 Me,z::i;11aJibHOJ1 ITOBepxHOCTJ1 TeJia rro,z::i;

B3,[J;OillHOJ1 KOCTJ1 orrpe,z::i;eJIRJIJ1Cb He3Ha-Y:MTeJibHhle 

rrpepbIBJ1CTbie rrepMOCTaJibHbie HaCJIOeHMR C pa3Mbl

TbIMJ1 KOHTypaMM. Ha 21-e cyTKJ1 ITOCJie orrepau;1111 

Ha6JIIO,[J;aJIOCb yBeJIM-Y:eHMe ITJIOr.u;a,z::i;M 11 J1HTeHCJ1BHOC

TJ1 rrepMOCTaJibHblX HaCJIOeHMJ1, TeHM KOTOpbIX o6oe

,[J;J1HRJIJ1Cb Me:m:,z::i;y co6oi1. 1-lepe3 42 cyT aKcrrep11MeHTa 

JIJ1HJ1R rrepeJIOMa CJia6o BJ13yaJIJ13I1pOBaJiaCb, BbICOTa 

rrepMOCTaJibHblX HaCJIOeHJ1J1 OCTaBaJiaCb HeJ13MeHHOJ1 

JIJ160 He3Ha -Y:J1TeJibHO yBeJIJ1-Y:J1BaJiaCb (p11c. 1 , 2 ). 

II PM MMKpOCKOITM-Y:eCKOM J1CCJie,n;oBaHJ1J1 rJ1CTOJIOrJ1-

-Y:eCKJ1X rrperra pa TOB Ta30BOJ1 KOCTM -Y:epe3 14 cyT ITOCJie 

orrepau;MM y BCex 8KCrrepMMeHTaJibHbIX :m'.J1B0THbIX orr

pe,n;eJIHJIOCb OTCYTCTBMe CMer.u;eHMR OT JIOMKOB Ta30BOJ1 

KOCTM, BbICOTa ,n;MaCTa3a COCTaBJIHJia O' 5-1 MM. 

y :m'.J1BOTHbIX cep1111 1 cpopMI1pOBaJIOCb coe,n;MHMTeJib

HOTKaHHO-xpRr.u;eBoe cpar.u;eHMe OT JIOMKOB BepT Jiy:m:

HOJ1 Brra,n;MHhl c rrpeo6Jia,n;aHMeM xpRr.u;eBOJ1 TKaHM 

(p11c. 2, a). KpoBOCHa6:m:eHMe 3OHbl cpar.u;eHMR ocyr.u;e

CTBJIRJIM HeMHOfO-Y:J1CJieHHbie ITOJIHOKpOBHbie MMKpo

cocy ,n;bI KaITMJIJIRpHoro TMrra. B KOMITaKTHOM 11 ry6T.Ja

TOM Ber.u;eCTBe OT JIOMKOB aKTJ1BJ13aLI;J1R rrepMOCTaJib

HOro 11 aH,z::i;ocTaJibHoro ocTeoreHe3a corrpoBom,z::i;aJiacb 

OCTeOKJiaCTJ1-Y:eCKOJ1 pe3op6u;11ei1 HeKpOTJ13I1pOBaHHbIX 

y-Y:aCTKOB KOCTHOro Ma TpMKCa. B cep1111 2 cpar.u;eHJ1e 

6bIJIO KOCTHbIM JIJ160 KOCTHO-cpI16p03HO-XpRr_u;eBbIM, B 

Me:>KOT JIOMKOBOM rrpocTpaHCTBe rrpeo6Jia,n;aJia KOCTHaR 

TKaHb (p11c. 2, 6). PbIXJiaR BOJIOKHJ1CTaR coe,n;MHMT eJib-
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Ha.fl TKaHh 3OHbl c p a ~ em1.H OT JIJ1"9aJiaCb BbICOKOH KJie

T0"9HOH J1 cocy,n;McToti rrJIOTHOCThIO. B6JIJ13 J1 KarrJ1JIJIR

poB pacrroJiaraJIJ1Ch Q eHTphl J1HTpaMeM6paH03Horo 

OKOCTeHeHJ1R. B OT JIOMKaX KOCTJ1 6hIJIJ1 OTMet.Je HbI aK

TJ1BHbIM arrrr03J1Q J10HHbIM pocT TpaBMI1pOBaHHbIX Tpa-

6eKy JI, rrepI10CT a JihHbIM J1 8H,ZJ;OCTaJihHbIM OCTeoreHe3. 

Ha 42-e cyTKJ1 8KCrrepJ1MeHTa B cepI1RX 1 J1 3 CMe

~eHJ1e OT JIOMKOB COCTaBJIRJIO 1 -2 MM, BbICOTa 30Hbl 

cpa~eHJ1R ,n;ocT MraJia 3-4 MM (pMc. 3 , a, e). Bo Bcex 

CJiyt.JaRX orrpe,n;eJIR JIOCb c o e ,n;J1HJ1TeJihHOTKaHHO-XpR

~eBoe cpa~eHJ1e c rrpeo6Jia,n;aHJ1eM BOJIOKHJ1CToro 

xp.H~a. fy6-qa Toe Be~eCTBO OT JIOMKOB BKJIIOt.JaJIO ceTb 

MaCCJ1BHbIX ITJiaCTJ1Ht.JaTh I X Tpa6eKyJI , Ha ITOBepxHOC

TJ1 KOTOpbIX pacrroJia raJIJ1Cb aKTJ1BHbie OCTeo6JiaCTbI 

J1 rrpI1KperrJieHHhie OCTeOKJiaCTbI. B KOCTHOM Ma TPJ1K

ce o6Ha py:mJ1BaJIJ1Cb H eKpOT J13 I1pOBaHHbie cpparMeH

ThI, Tpe~J1HhI, MHOfO"9J1CJieHHhie JIJ1HJ1J1 CKJieJ1BaHJ1R. 

Me:mTpa6eKyJIRpHbie rrpoM e :myTKJ1 3aITOJIHRJI CTy,n;e

HJ1CTbIH JIJ160 KpacHhIH K OCTH hIH M03r. PacII1J1peHHhre 

rrpocBeThI BHYTPMKOCT H hIX a pTep J1ti 6hrJIJ1 3arroJIHe

HhI 8pI1TpOQJ1TaMJ1, a,n;BeHTJ1QJ1aJihHbie J1 MbIIllet.JHhie 

060JIOt.JKJ1 cocy,n;oB yToJI~eHhI. B rJ1rrepeMJ1poBaHHhIX 

CJ1HYCOJ1,ZJ;HbIX KaITJ1JIJIR p a x KOCTHOro M03ra Ha6JIIO

,n;aJIJ1Cb RBJieHJ1R CTa3a. KoMrraKT HaR ITJiaCTJ1HKa OT

JIOMKOB co,n;ep:maJia II1I1pOKJ1e cocy,n;MCTbie KaHaJihI, 

pe3op6QJ10HHbie ITOJIOCTJ1. Ha rrepMOCTaJihHOH ITOBep

XHOCTJ1 KOCTJ1 pacrroJia r a JIJ1Cb aCJ1MMeTpI1"9Hhie HaCJIO

eHJ1R HOB006pa30BaHHOH ry6t.JaTOH KOCTJ1, pa3,n;eJieH

Hbie rrpocJIOHKOH J13 BOJIOKHJ1CTOH xpR~eBoH TKaHJ1. 

HoBo6pa30BaHHbIM y-qacTOK cycTaBHOH ITOBepxHOCTJ1 

y :IB:J1BOTHbI X cepJ1J1 1 cpopMI1pOBaJia BOJIOKHJ1CTa.H co-

e ,n;J1HJ1TeJibHaR TKaHh. B rJ1aJIJ1HOBOM xp.H~e cycTaB

HOH BhICTJ1JIKJ1 BepT JIY:IB:HOH Brra,n;MHhI pa3BJ1BaJIJ1Ch 

Heo6paTJ1Mhie ,ZJ;J1CTpocpJ1t.IeCKJ1e J13MeHeHJ1R, B OT,ZJ;eJib

HhIX yt.JaCTKaX orrpe,n;e JIRJIOCb e ro 3aMe~eHJ1e BOJIOK

HJ1CTOH xpR~e BOH JIJ160 coe,n;J1HJ1TeJihHOH TKaHhIO. B 
cy6xoH,n;paJihH0H KOC THOM rrJiaCTJ1HKe o6Ha py:mJ1BaJIJ1 

Tpe~J1HbI , M03aW--IHO pacrrOJIO:IB:eHHbie Ot.JarJ1 pe3op6-

QJ1J1 J1 CKJiepO3I1pOBaHJ1R. 

B cepI1RX 2 J1 4 B Te me cpOKJ1 8KcrrepJ1MeHTa CMe

~eHJ1e OT JIOMKOB BO cppoHTaJihHOH ITJIOCKOCTJ1 OTCYT

CTBOBaJIO JIJ160 H e rrpeBhIIllaJIO 1 MM, BbICOTa 30Hbl 

cpa~eHJ1R COCTaBJIRJia 1-1,5 MM (pI1C. 3, 6, z). B t.Je

Tbipex 8KCrrepJ1Me HTaJihHbIX CJiyt.Ja.HX cpa~eHJ1e cpop

MI1pOBaJia ry6t.JaTaR KOCTHaR TKaHh, B ,ZJ;BYX J13 HJ1X 

orrpe,n;eJIRJiaCh KOMITaKTJ13aQJ1R Hapy:mHOH ITJiaCTJ1H

KJ1. B OCTaJihHbIX Ha6JIIO,ZJ;eHJ1RX cpa~eHJ1e rrepeJIOMa 

6hIJIO KOCTHO-cpI16po3 HO-xpR~eBbIM C rrpeo6Jia,n;aHJ1-

eM KOCTHOH TKaHJ1, orrpe,n;eJIRJIJ1Cb MHOf0"9J1CJieHHhie 

Ot.JarJ1 8H,ZJ;OXOH,n;paJihHOro J1 J1HTpaMeM6paH03HOrO oc

TeoreHe3a. MaCCJ1BHhie rpy6oBOJIOKHJ1CTbie Tpa6eKy

JibI rrepeceKaJIJ1 30HY cpa~eHJ1R, coe,n;J1HRR OT JIOMKM 

KOCTJ1. B M e:mTpa6eKyJIRpHbIX rrpoMe:myTKaX pacrro

JiaraJiaCb pbIXJiaR coe,n;J1HJ1TeJihHaR TKaHh C MHOro

"9J1CJieHHbIMJ1 TOHKOCTeHHbIMJ1 KaITJ1JIJIRpaMJ1, 3aITOJI

HeHHbIMJ1 8 p I1TpOQJ1TaMJ1. HoBoo6pa30BaHHbIH y-qac

TOK cyc TaBHOH ITOBepxHOCTJ1 y :IB:J1BOTHbIX cepJ1J1 2 B 

Tpex CJiyt.JaRX 6hIJI ccpopMI1pOBaH BOJIOKHJ1CTbIM xpR
~OM, B ,ZJ;BYX - CJia6o BaCKYJIRpI13I1pOBaHHOH coe,n;J1-

HJ1TeJibHOH TKaHhIO. B rJ1aJIJ1HOBOM xpR~e cycTaBHOH 

BbICT J1JIKJ1 OT JIOMKOB BepT JIY:IB:HOH Brra,n;J1Hbl coxpa

HRJiaCh 30HaJihHaR cTpyKTypa. OTMet.JaJIJ1 yToJI~eHMe 

Puc. 3. B1,1,n; OTJIOMKOB Ta30BOM KOCTJ,1 co6aK IIOCJie JIOKa.JibHOro BBe,n;eHM.H qm-
3MOJIOI'J,1qecKoro paCTBOpa (a - cepM.H 1, 8 - cepM.H 3) 1,1 CMec1,1 ayTOJIOfJ,1qHQM 

IIJia3MbI KpOBM, acKop6MHOBOM KMCJIOTbI 1,1 f.JIIOK03bl (6 - cepM.H 2, 2 - cepM.H 

4). CpoK :mcrrepMMeHTa 42 cyT. I'MCTOTOIIOrpaqmqecKMe u;e.JIJIOJ,1)];J,1HOBbie cpe-

3bl BepTJIYJKHOM Brra,n;MHbI (a, 6) , OKpacKa reMaTOKCJ,1.JIJ,1HOM 1,1 303MHOM; rro,n;

B3,Zl;OIIIHOM KOCTJ,1 (B, 2) , OKpacKa ITO BaH I'M30Hy. a, B, 2 - yB. 1; 6 - yB. 2. 

6ecKJieT0"9HOH rrJiaCTJ1HKJ1, CHJ1:IB:eHJ1e 

KJieT0"9HOH ITJIOTHOCTJ1 TaHreHQJ1aJihHOH 

30Hhl. OpraHJ13aQJ1R rrpot.IJ1X 30H He 

J1MeJia Bbipa:meHHbIX OT JIJ1"9J1H B cpaB

HeHJ1J1 C rJ1aJIJ1HOBbIM xpR~OM J1HTaK

THbIX :IB:J1BOTHbIX [ 16 ]. IlJia CTJ1Ht.Ja Thie 

Tpa6eKyJihI ry6t.JaToro KOCTHOro Be~e

CTBa OT JIOMKOB cpopMI1pOBaJIJ1 KpyrrHhie 

OKpyr Jihie Rt.JeJ1. Ha J1X ITOBepxHOCTJ1 

pacrroJiaraJICR rrpepbIBJ1CTbIH CJIOH yrr

JIO~eHHbIX OCTeo6JiaCTOB, Ha6JIIO,n;a

JIJ1Cb OT,ZJ;eJibHhie Ot.JarJ1 aKTJ1BHOro KO

CTeo6pa30BaHJ1R. Me:mTpa6eKy JIRpHbie 

rrpoMe:myTKJ1 3aITOJIHRJI KpaCHbIM KOC

THbIM M03r. OTMet.JaJIJ1 yMepeHHOe Kpo

BeHaITOJIHeHJ1e BHYTPMKOCTHhIX a pTe

pI1H. O6J1JibHO pa3BJ1Ta.H ceTb II1I1pOKJ1X 

CJ1HYCOJ1,ZJ;Hb!X Kam1JIJIRpOB 6hIJia 3a

ITOJIHeHa cpopMeHHbIMJ1 8JieMeHTaMJ1 

KpOBJ1, RBJieHJ1H CTa3a He Ha6JIIO,ZJ;a

JIOCb. KoMrraKTHbIM CJIOH KOCTJ1 co,n;ep

maJI II1I1pOKJ1e cocy,n;MCTbie KaHaJihI , 

3aTIOJIHeHHbie xopolllO BaCKYJIRpI13J1-

poBaHHOH pbIXJIOH coe,n;J1HJ1TeJihHOH 

TKaHhIO C rJ1rrepeMJ1pOBaHHbIMJ1 MJ1K

p oc ocy ,n;aM J1. Ko MIT a KTJ13 J1 p OB a H Hbl e 
HaCJIOeHJ1R ry6-qa TOH KOCTJ1 Ha rrepI10-

CTaJihHOH ITOBepxHOCTJ1 OTJIOMKOB pe-

30p6I1pOBaJIJ1Cb OCTeOKJiaCTaMJ1. 
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Co,D,ep>K8HL1B K8f7bl.l,L1fl B Y48CTK8X 30Hbl cpal..1.J,BHMfl OTJ70MKOB T830B0M KOCTM ( BBCOBblB %; M±m) 

CpoK 3KCIIepMMeHTa 

Y11aCTOK 30Hbl cparu;eHM.H 
MHTaKTHbie 

14 CYT 42cyT 
JKMBOTHbie 

cepu.H 1 cepu.H 2 cepM.H 1 cepu.H 2 cepu.H 3 cepMR 4 

IIe pnocTaJihHh~~ 0,3±0,02 0,2±0,05 2,8±0,47*,** 1,8±0,67 6,7±2,00*,** 0,5±0,43 11,3±3,16*** 

M ttTepMe,n;Ma pHhIM 19,9±0,40 0,4±0,16* 3,8±0,62*,** 0,5±0,26* 6,4±1,69*,** 0,3±0,18* 9±2,26*, *** 

3 H,ZJ;OCTaJibHbIM 6,9±0,30 0,5±0,16* 5,0±1,07** 1,1±0,35* 4,9±0,58** 0,3±0,14* 7,2±1,89*** 

C ycTaBHa.H IIOBepXHOCTb 0,2±0,01 0,4±0,17* 0,3±0,05* 0,2±0,02 0,5±0,08* ,** 

II p J1 Me q a H J1 e . * - pa3JIJ1qJ1,H CTaTJ1CTJ1qecKJ1 3HaqJ1Mbl B cpaBHeHJ1J1 C COOTBeT CTBYIOI..I.I;J1MJ1 IIOKa3aTeJI.HMJ1, rroJiyqeHHbI

MJ1 y J1HTaKTHblX JKJ1BOTHbIX; **- B cpaBHeHJ1J1 C IIOKa3aTeJI.HMJ1 cepJ1J1 1; *** - B cpaBHeHJ1J1 C IIOKa3aTeJI.HMJ1 cepJ1J1 3 rrpM 

p<0, 05. 

Cor JiaCHO ,n;aHHbIM peHTreHOBCIWrO 8JieKTpOHHO-

3OH,ZJ;OBOro MMKpoaHaJIJ13a, BeCOBOe co,n;epmaHMe KaJib

~MH B rrepMOCTaJihHOM, MHTepMe,n;v1apHOM M 8H~OC

T aJibHOM yqacTKax 30Hbl cparn;eHMH B cepMHX 2 J1 4 

~OCTOBepHO rrpeBhIIIIaJIO COOTBeTCTBYIOI.IJ;Me 3Ha qeHMH 

ITOKa3aTeJieM B cepMHX 1 J1 3 KaK Ha 14-e, TaK J1 Ha 

4 2-e cyTKM 8KCrrepv1MeHTa ( CM. Ta6Jiv1u;y). 

B cepMHX 2 v1 4 OTMeqaJIOCb ITOBbIIIIeHHOe co,n;ep

maHMe KaJibIJ;MH B o6JiaCTM rrepMOCTa v1 CHMIB:eHHOe -

B o6JiaCTM cpopMMpoBaHMH KOMITaKTHOro CJIOH KOCTM B 

cpaBHeHMM co 3Ha qeHMHMM, rroJiyqeHHblMM rrpM MC

CJie~oBaHMM KOCTeM Ta3a MHTaKTHblX IB'.MBOTHbIX, qTo 

CBM~eTeJibCTBOBaJIO O He3aBepIIIeHHOCTM rrpou;ecca 

a~aITTMBHOM rrepecTpOMKM HOBoo6pa30BaHHOM KOCT

H OM TKaHM B 3OHe cparn;eHMH OT JIOMKOB. 

OBCYm,I.(EHME 

B HaCTOHrn;ee BpeMH HaKOITJieH 60JibIIIOM OITblT rrpM

M eHeHMH orrepa TMBHbIX crroco6oB JieqeHMH rrepeJIOMOB 

T a3a, K qv1cJiy Hav160Jiee 8cpcpeKTMBHbIX OTHOCMTCH 

M eTO,ZJ; qpecKOCTHOro OCTeOCMHTe3a. ,UoKa3aHO, qTo 

rrpev1Myrn;ecTBa ,n;aHHoro rro,n;xo,n;a 3aKJIIOqaIOTCH B co

q eTaHMM MaJIOM TpaBMaTJ1qHOCTM v1 CTa6MJibHOCTJ1 

cpv1Kcau;v1v1 C BO3MOIB'.HOCTbIO IIIMpOKOro ,n;v1arra3OHa 

perro3MIJ;MM M TOqHOCTM COITOCTaBJieHMH OTJIOMKOB. 

O ,n;HaKO, HeCMOTpH Ha CHMIB:eHMe JieTaJihHOCTM J1 3Ha

qJ1TeJibHOe yBeJiv1qeHMe qv1cJia ITOJIOIB'.MTeJibHblX MC

X O,ZJ;OB, rrpo,n;OJIIB'.MTeJibHOCTb JieqeHMH KaK rrau;v1eHTOB, 

TaK M 8KCrrepv1MeHTaJibHblX IB'.MBOTHblX C rrpMMeHeHM

eM ,n;aHHOro MeTo,n;a COCTaBJIHeT 6-12 He~ v1 6oJiee B 

3aBMCMMOCTM OT JIOKaJIM3aIJ;MM M THmeCTM ITOBpem,n;e

HJ1H (17-19]. 
Ha 8KCrrepv1MeHTaJibHbIX MO,ZJ;eJIHX rrepeJIOMOB KO

CTeM Ta3a HaMM ycTaHOBJieHO, qTo 8TM cpOKM orrpe,n;e

JIHIOTCH xapaKTepoM TeqeHMH perrapaTMBHoro rrpo~ec

ca, 3aKJIIOqamw;erocH B cpopMv1poBaHMM rrepBv1qHoro 

cpv16po3HO-xpHrn;eBoro cparn;eHMH OT JIOMKOB [ 16' 19' 

20 ]. 1Iepe3 14 cyT ITOCJie OCTeOTOMMM J1 ITOCJie,n;ymrn;eM 

a rrrra pa THOM cpv1Kcau;v1v1 B OTCYTCTBMM BHyTpv1cycTaB

HblX v1 BHYTPMKOCTHhIX MH'heKIJ;MM JieKa pcTBeHHhIX 

Bern;ecTB Melli'.OT JIOMKOBOe rrpocTpaHCTBO 3aITOJIHHeT 

peaKTMBHO J13MeHeHHaH coe,n;MHMTeJibHaH (rpaHyJIH

IJ;MOHHaH) TKaHh - 8Ta cpa3a perrapaTMBHoro rrpo~ec

ca rrpe,n;IIIeCTByeT ,n;v1cpcpepeHu;v1pOBKe TKaHeM B co

CTaBe pereHepaTa. ToJibKO Ha 21-e cyTKM 8KCrrepv1-

MeHTa, HapH,n;y c rrpeo6Jia,n;aIOrn;eM coe,n;MHMTeJibHOM 
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TKaHhIO, B 3OHe cparn;eHMH orrpe,n;eJIHIOTC.H CKeJieTHbie 

(KOCTHaH M xpHrn;eBaH) TKaHM. AKTMBM3aIJ;MH perrapa

TMBHoro OCTeoreHe3a ITO BTOpMqHoMy TMITY, corrpo

BOm,n;amrn;aHCH MMHepaJiv13au;v1eM TKaHeM pereHepa

Ta, OTMeqaeTCH Ha 42-e cyTKM ITOCJie TpaBMbl v1 cJiy

IB'.MT OCHOBaHMeM ,D;JIH ,n;eMOHTama cpMKCMpymw;ero 

ycTpOMCTBa. 

Ilo BCeM BM,ZJ;MMOCTM, ,ZJ;OCTa TOqHo ,ZJ;JIMTeJibHbie cpo

KM cpopMMpOBaHMH KOCTHOro cparn;eHMH rrpM 3amMB

JieHMM rrepeJIOMOB Ta3a CBH3aHbl C o6IIIMpHbIM rro

Bpem,n;eHMeM KpOBeHOCHbIX cocy,n;oB rrepMOCTa, KOC

™, KOCTHOro M03ra (21-25]. CJie,ZJ;CTBMeM o6MJibHOM 

reMopparMM HBJIHeTCH Hea,n;eKBaTHOe KpOBOCHa6me

HMe TKaHeM, 3arrycKaIOrn;ee KaCKa,n; co6bITMM - rM

ITOKCMH, KJieToqHaH rv16eJih, rrepeKMCHOe OKMCJieHMe , 

8H,ZJ;OreHHaH MHTOKCMKaIJ;MH, o6IIIMpHbie HeKpOTJ1qec

KJ1e J13MeHeHMH B 30He ITOBpem,n;eHMH [26-28]. 1IT06bI 

M36ema Tb 8TMX Hera TMBHblX ITOCJie,ZJ;CTBMM, Tpe6yeT

CH ITOMCK aJihTepHa TMBHbIX rryTeM KOMITeHcau;v1v1 ITOCT

TpaBMa TJ1qecKOM Tpocpv1qecKOM He,n;ocTa TOqHOCTM. 

B TeqeHMe ITOCJie,ZJ;HMX 20 JieT MHOrMe MCCJie,n;oBa

TeJIM v13yqaIOT B03MOIB'.HOCTb rrpMMeHeHMH 6ora TOM 

TPOM6ou;v1TaMM ITJia3Mbl KpOBM, co,n;epmarn;eM cpaKTO

pbI pocTa J1 IJ;MTOKMHbl, B KaqecTBe ,ZJ;OCTYITHOro cpe,n;

CTBa ~JIH JIOKaJibHOro reMOCTa3a M CTMMY JIHIJ;MM pe

rra pa TMBHblX rrpou;eccoB rrocpe,n;CTBOM y JiyqIIIeHMH 

TpocpMKM TKaHeM B o6JiaCTM ITOBpem,n;eHMH (5 , 27]. Yc

TaHOBJieHO, qTo ee JIOKaJibHOe BBe,n;eHMe B paHHeM 

ITOCTTpaBMaTv1qecKOM rrepv10,n;e OKa3hlBaeT CJia6hlM 

OCTeOMH,n;yu;v1pyIOrn;MM 8cpcpeKT B ycJIOBMHX, He6Jia

rorrpMHTHbIX ,D;JIH cpopMMpOBaHMH rrepBMqHoro KOCT

HOro cparn;eHM.H [5 , 6]. Bo3MOIB'.HO, rrpv1qJ1HOM HJ13KOM 

8cpcpeKTMBHOCTM ,n;aHHblX MeTO,ZJ;MK HBJIHeTCH He,n;ocTa

TOqHbIM ypoBeHb KJieToqHoro ,ZJ;bIXaHMH J1 8Heproo6ec

rreqeHMH, coxpaHHIOI.IJ;MMCH B paHHeM ITOCTTpaBMaTM

qeCKOM rrepv1O,n;e BCJie,ZJ;CTBMe aBacKy JIHpHOCTM 3OHbl 

ITOBpem,n;eHMH KOCTM. 

M3BeCTHO, qTo L-acKop6v1HoBa.H KMCJIOTa, rroMMMO 

poJIM B 6v1ocv1HTe3e KOJIJiareHa TMITOB I v1 III , aKTMBM-

3v1pyeT cparou;v1Ta PHYIO aKTMBHOCTb HeMTpO(pMJIOB M 

MaKpocparoB, yqacTByeT B pereHepau;v1v1 8H,n;oreHHhIX 

aHTMOKCM,ZJ;aHTHbIX CMCTeM opraHM3Ma M KOMITOHeH

TOB ,ZJ;bIXaTeJibH0M u;errM MMTOXOH,D;pMM B ycJIOBM.HX 

rMITOKCMM [28, 29]. D-rJIIOK03a B CBOIO oqepe,n;h HBJIH

eTCH YHMBepcaJibHbIM cy6cTpa TOM, 06ecrreqv1BaIOI.IJ;MM 

ITOBbIIIIeHHbie 8HepreTv1qecKMe ITOTpe6HOCTM KJieTOK 
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pa3JU1"9:HOrO nma B ycJIOBJ1RX CTpecca [28, 30]. O,n;HO

BpeMeHHOe JIJ160 ITOCJie,n;oBa TeJibHOe JIOKaJibHOe BBe

,n;eHJ1e 3TJ1X Beru;ecTB B 3OHY I1OBpem,n;eHJ1R KO.tKHOfO 

ITOKpOBa, I10,lJ;CJIJ13J1CTO-Mblllle"9:HbIM CJIOM B o6JiaCTJ1 

J13'bR3BJieHJ1R CTeHOK meJiy,n;o-qHO-KJ1Ille"9:HOro TpaK

Ta , o6JiaCTb BHyTp11cycTaBHOrO rrepeJIOMa CTJ1MYJIJ1-

pyeT 3am11BJieH11e rryTeM paHHero py6u;eBaHJ1R c o6-

pa3OBaH11eM xoporno Bae Ky JIRpl13l1pOBaHHOM ITJIOTHOM 

coe,n;J1HJ1TeJihHOM TKaHJ1 [28, 31]. OcHOBbIBaRCb Ha 3TJ1X 

cpaKTaX, Mbl rrpe,n;rrOJIO)KJ1JIJ1, "9:TO COBMeCTHOe rrp11Me

HeHJ1e pacTBOpOB ac1wp6J1HOBOM KJ1CJIOTbI, rJIIOK03bl 

J1 ayTOJIOfJ1"9:HOM rrJia3Mbl KpOBJ1 I1O3BOJIJ1T ycJ1JIJ1Tb 

OCTeJ1H,n;yu;11py10ru;11i1 3cpcpeKT rrocJie,n;HeM rryTeM co

Kparu;e HJ1R rrpo,n;OJI.tKJ1TeJibHOCTJ1 Ka Ta60JIJ1"9:eCKOM 

cpa3bI perrapaTMBHoro rrpou;ecca, paHHeti J1H,n;yKu;1111 

aHr11oreHe3a 11 corrpRmeHHoro c HMM ocTeoreHe3a B 

cpa3e TKaHeBOM ,n;11cpcpepeHu;J1pOBKJ1. 

B pe3y JihTa Te rrpoBe,n;eHHbIX 3KCrrepl1MeHTaJihHO

KJIJ1HJ1"9:eCKJ1X J1 peHTreHO-MOpcpoJIOfJ1"9:eCKJ1X J1CCJie

,n;oBaHJ1M ycTaHOBJieHO, "9:TO B ycJIOBJ1RX CTa6J1JIJ13a

IJ;J1J1 OT JIOMKOB KOC Teti Ta3a J1 JIOKaJibHOfO BBe,n;eHJ1R 

ayTOJIOfJ1"9:HOM rrJia3Mbl KpOBJ1 COBMeCTHO C O(pl1IJ;J1-

HaJibHbIMJ1 paCTBOpaMJ1 acKop6l1HOBOM KJ1CJIOTbl 11 

rJIIOK03bl B o6JiaCTb I10Bpem,n;eHJ1R yme Ha 14-e cyTKJ1 

OI1TJ1MJ13l1pyeTCR KpOBOCHa6meHJ1e ITOBpem,n;eHHOM 

o6JiaCTJ1 J1 11,n;eT cpopM11poBaHJ1e "9:aCTJ1"9:HOro JIJ160 ITOJI

HOro KOCTHOfO cparu;eHMR 3a C"9:eT aKTJ1BJ13aIJ;J1J1 rrep11-

J1 3H,l1;0CTaJihHoro ocTeoreHe3a. ,UaHHhie peHTreHorpa

cp1111 J1 peHTreHOBCKOro 3JieKTpOHHO-3OH,l1;OBOfO MJ1K

poaHaJIJ13a CBJ1,n;eTeJibCTBYIOT O TOM, "9:TO MJ1HepaJIJ1-

3aIJ;J1R B 3OHe cparu;eHJ1R COOTBeTCTByeT TaKOBOM B 

ry6-qa TOM KOCTJ1 J1HTaKTHbIX )KJ1BOTHbIX. 3To RBJIReT

CR OCHOBaHJ1eM ,lJ;JIR COKparu;eHMR rrpo,n;OJI.tKJ1TeJihHOC

TJ1 OCTeOCJ1HTe3a B cpaBHeHJ1J1 C 06ru;errpJ1HRTbIMJ1 

CTaH,n;a pTaMJ1 Jie"9:eHJ1R )KJ1B0THbIX [ 16, 19 ] . 

BBe,n;eHJ1e cpl13J10JIOfJ1"9:eCKOrO pacTBOpa B 3OHY 

cparu;eHJ1R OT JIOMKOB TaK:me OKa3hIBaeT BJIJ1RHJ1e Ha 

Te"9:e HMe perrapaTMBHoro rrpou;ecca, orrpe~eJIRR rrpe-

06Jia,n;aH11e XOH,n;poreHHOro HarrpaBJieHJ1R TKaHeBOM 

,n;11cpcpepeHIJ;l1pOBKJ1 K 14-M cyTKaM 3KCrrep11MeHTa [ 31]. 

,UaHHbIM TJ1IT cparu;eHJ1R He RBJIReTCR MexaHJ1"9:eCKJ1 

rrp O"9:HbIM, ITO3TOMY cpl13J10JIOfJ1"9:eCKJ1e Harpy3KJ1 rro

Bpem,n;eHHOM o6JiaCTJ1 rrpMBO,lJ;RT K ,n;ecpopMaIJ;J1J1 KOC

TJ1 rrocJie ~eMoHTama arrrra pa Ta Ha 21-e cyTKM rrocJie 

orrepau;1111. 

3aK.moqeH11e. TaKMM o6pa30M, ayToJiorM"9:HaR 

ITJia3Ma KpOBJ1 B C0"9:eTaHJ1J1 C acKop611HOBOH KJ1CJIO

TOM 11 rJIIOK03oi1 oKa3hrnaeT BhrpameHHOe CTJ1MYJIJ1-

py10ru;ee B03,n;ei1cTBJ1e Ha 3a:m11BJieHJ1e rrepeJIOMOB 

Ta3a rrpl1 ee JIOKaJibHOM BBe,n;eHJ1J1 B paHHeM ITOCT

TpaBMaTJ1"9:eCKOM rrep110,n;e. Pa3pa6oTaHHaR MeTO,lJ;J1-

Ka OITTJ1MJ13aIJ;J1J1 perrapaTMBHOro OCTeoreHe3a RBJIR

eTCR MaJIOJ1HBa3J1BHOM, He rrperrRTCTByeT paHHeM 

cpyHKIJ;J10HaJihHOM Harpy3Ke J1 ITO3BOJIReT yrrpaBJIRTb 

perra pa TJ1BHbIM rrpou;ecCOM, OCHOBhIBaRCb Ha 6J10JIO

fJ1"9:eCKJ1X 3aKOHaX pereHepau;1111 TKaHeM. 
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