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CPABHMTEJibHAH XAPAKTEPMCTMKA <DMEPOAPXMTEKTOHMKM 
M npoqHQCTHbIX CBOHCTB JIMO<DMJIM3MPOBAHHbIX AJIJIOTPAHCilJIAHTATOB 

C PA3JIHqHblM TMIIOM BOJIOKHMCTOfO OCTOBA 

O.P. lliaH2uHa, P.A. XacaHoe, JI.A. EyflzaKoea, JI.A. MycuHa 

cf>fBY «BcepoccM:i1:cKMM u;eHTp r.rra3Hoi1 M 1rnacTw-r ecKo:i1: xMpyprMM MMH3,n;paBa Pct>», Ycpa, Pct> 

fipoeeaeHa KOMnfleKCHaR OU,eHKa cmpyKmypbt U npO11HOCmHblX C80UCm8 JI UOqJUJI U3UpOBaHJ-lblX 

coeauHumeflbHOmKaHHbtX aJ1J1ompaHcnJ1aHmamoe, noJ1y11eHHbLX om 73 mpynoe aoHopoe 06oe20 
no/la e eo3pacme om 20 ao 50 Jlem. OnpeaefleHbL Kpumepuu coxpaHHocmu ux cjJu6poapxumeK
moHuKu e 3aeucuMocmu om muna eoflOKHucmo20 ocmoea coeauHumeflbHOu mKaHu u HaJ1u11uR 
ocHoeH020 eeU(ecmea. YcmaHOBfleHo, 11mo npou,ecc J1 uocjJuJ1 u3au,uu conpoeo:J1Caaemrn cylll,ecm
eeHHbtM U3MeHeHueM cjJu6poapxumeKmOHUKU u CHU;)ICeHUeM npOl1HOCmHblX ceoucme aJlJlO
mpaHCnflaHmamoe, u320moeJ1eHHbtX u3 nflomHou ocjJopMlleHHou coeauHumeflbHOU mKaHu c opu
eHmupoeaHHbtM (nRmOl1HOe cyxO:JICUJlue) u CMeUIQHHblM (meepaaf/, M03208aR o60fl011Ka, utupo
KaR cjJacu,uR 6eapa) munoM eoJ10KHucmo20 ocmoea. IlpocmpaHcmeeHHbLU HeopueHmupoeQJ-t
Hbtu mun eoJ10KHucmo20 ocmoea aepMbt onopHbtX y11acmKoe cmonbt 06ycJ1oeJ1ueaem coxpaHe
Hue apxumeKmoHuKu u nflacmuLtecKux ceoucme nocfle J1 uocjJuJ1 u3au,uu. 

K JI IO '-I e B bl e C Jl O Ba : coe)U1HHTeJibHOTK3HHbie aJI.JlOTp3HCTIJI3HT3Tbl, m10cpl1JII133U1151, 

qm6poapx11TeKTOHHKa , npO'--I HOCTHbJe CBOHCTBa. 

Comparison of Fibroarchitectonics and Strength Properties Preservation Criteria 
of Lyophilized Allografts with Different Type of Fibrous Framework 

D.R. Shangina, R .A. Khasanov, L.A. Bulgakova, , L.A. Musina 

Russian Eye and Plastic Surgery Center, Ufa, Russia 

An overall estimation of the structure and strength properties of lyophilized connective tissue 
a/lografts from 73 cadavers of both sexes, aged from 20 to 50, was performed. Criteria for 
preservation of their fibroarchitectonics depending upon the type of the connective tissue fibrous 
framework and presence of the main substance were determined. It was shown that lyophi/iza-
tion process was accompanied by changes in architectonics and reduction of strength properties 
in allografts made of dense formed connective tissue with orientated ( Achilles tendon) and mixed 
( dura mater, broad fascia) type of fibrous framework. A spatial non-orientated type of derma 
fibrous framework in weight bearing foot segments stipulated preservation of architectonics and 
plastic properties after lyophilization . 
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IIo MHemno pR,n;a aBTOpOB , JIMO(pl1JIM3aLI;MR 6v10-

JIOfW-IeCKJ1X TKaHeM (MeTO,ZJ; BbICYllIMBaHMR 3aMopo

:>KeHHbIX TKaHeM B BaKyyMe) o6Jia,n;aeT orrpe,n;eJieH

HbIMJ,1 rrpev1Myru;eCTBaMJ1 rrepe,z:i; ,z:i;pyrMMM BM,lJ;aMM 

KOHCepBv1poBaHJ1R , KOTOpbie rrpe:>-r<:,n;e Bcero Bbipa:>-r<:a

IOTCR B xopollleM coxpaHHOCTM TKaHM B TeT.-JeHMe ,ZJ;OJI

roro BpeMeHM [ 1, 2]. Jlv1ocpv1JIJ13MpOBaHHbie TpaHc

ITJiaHTa TbI MoryT coxpaHRTbCR rrpv1 KOMHaTHOM TeM

rrepaType B TeT.-JeHMe 5 JieT, cyw;ecTBeHHO He MeHRR 

CBOMX CBOMCTB, He Tpe6yR crreu;v1aJibHbIX ycJIOBMM 

rrpv1 TpaHcrropTv1poBKe [3-5]. B rrpou;ecce Jiv1ocpv1Jiv1-

3au;v1v1 TKaHM rrpv106peTaIOT ycTOMl.-JMBOCTb K cpaKTO

paM BHellIHei1 cpe,n;bI v1 coxpaHRIOT orrpe,n;eJieHHbie 

CTPYKTYPHbie v1 6v1oxv1Mv1T.-JecKv1e CBOMCTBa , Ba:>-r<:Hbie 

C TpaHCITJiaHTaLI;MOHHOM TOl.-JKJ,1 3peHMR [ 6]. B TO :>Ke 

BpeMR, no MHeHMIO pR,n;a aBTOpOB, JIMO(pMJIJ13au;m1 

MO:>KeT OTpMu;aTeJibHO BJIMRTb Ha ITJiaCTMT.-JeCKMe 

CBOMCTBa 6MOJIOfW-IeCKJ1X TKaHeM [ 7, 8 ]. Ha cero,n;

HRillHMM ,n;eHb OTCYTCTBYIOT ,n;aHHbie KOMITJieKCHOfO 
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J1CCJie,n;oBaHI1Rcpv16poapxv1TeKTOHJ1KJ1, I1JiaCTJ1l.-JeCKJ1X 

J1 pereHepa TOpHbIX CBOMCTB JIMO(pMJIJ13MpOBaHHbIX 

coe,n;MHMTeJibHOTKaHHbIX TpaHCITJiaHTaTOB, a TaK:>Ke 

crreu;McpMKJ,1 MX rrpMMeHeHMR B KJIMHMT.-JeCKOM rrpaK

TMKe. 

UeJib r1ccJie,z:i;oBaHv1R: ou;eHMTb M3MeHeHMR cpr16po

apxv1TeKTOHMKM J1 rrpOT.-JHOCTHbIX CBOMCTB coe,z:i;MHM

TeJibHOTKaHHbIX aJIJIOTpaHCITJiaHTa TOB ITOCJie JIMO(pl1-

JIJ,13au;v1v1. 

MATEPl1AJI l1 METO)],hl 

Coe,z:i;MHMTeJibHOTKaHHhle aJIJIOTpaHCITJiaHTaThl 

6bIJIM M3rOTOBJieHbI M3 aHaTOMv1T.-JecKMX CTPYKTYP, 

MMeIOru;Mx pa3HYIO cpr16poapxv1TeKTOHMKy: ITRTOl.-JHOfO 

cyxo:>KMJIMR, llIMpOKOM cpacu;v1v1 6e,n;pa, TBep,z:i;o.w 060-

JIOT.-JKJ,1 roJIOBHoro MO3ra (TMO), ,n;epMbI orropHbIX yT.-Ja

CTKOB CTOilbI. MccJie,z:i;oBaJIM HaTMBHbie TKaHM (KOHT

pOJibHaR rpyrrrra) v1 TKaHM, rro,n;BeprHyTbie rrpou;eccy 

JIMO(pMJIM3au;v1v1 ( 8KCrrepMMeHTaJibHaR rpyrrrra ). Mc-
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XO,D;Hbie 6MOJIOfW-IeCKMe TKaHJ.1 3aMopamv1BaJIJ.1 B Kpv10-

reHHOJ1 KaMepe ,n;o -45 °C v1 BbICYlllMBaJIJ.1 rro,n; BaKyy

MOM ( OCT a TOqHoe ,n;aBJieHMe 10 MTopp) B JIMO(pMJibHOJ1 

ycTaHOBKe Dry Winner DW-6 ( «Heto Holten» , ,I(a-

HMR). I 

,I(JIR 1,13yqeHJ.1R CBOMCTB TpaHCITJiaHTa TOB 6bIJIJ.1 J.1C

nOJib3OBaHbI 8JieKTpOHHO-MMKpOCKOITJ.1qecKJ.1J1 ( CKaHJ.1-

pyIOrn;aR MMKpOCKOnMR) MeTo,n;, MOpcpoMeTpMR TOJI

ill;MHbI nyqKoB J1 lllMpMHbI MemnyqKOBbIX rrpocTpaHCTB 

B TpaHCnJiaHTaTe , 6v10MexaHv1qecKJ.1e MeTO,D;bI MCCJie

,D;OBaHMR (v1CnbrTaHJ.1R npoqHOCTHbIX CBOMCTB 6v10Ma

Tepv1aJIOB ). PeJibecp noBepxHOCTJ.11,13yqaJIJ.1 Ha CKaHM

pyIOrn;eM 8JieKTpOHHOM MMKpocKone JSM -840 ( « J eol » , 

HnoHMR) rrpv1 yBeJiv1qeHv1Rx 500 , 1000, 1500, 3000. 

II poqHOCTHbie CBOMCTBa aJIJIOTpaHCITJiaHTa TOB ou;eHJ.1-

BaJIJ.1 Ha YHMBepcaJibHOJ1 MalllMHe ,D;JIR MCIThlTaHMR 

npoqHOCTHbIX CBOMCTB MaTe pv1aJIOB MO,D;eJIM 1185 

INSTRON (AHrJIMR) . 

,I(JIR o6pa6oTKJ1 KOJIJ.1qecTBeHHhlX noKa3aTeJiei1 

v1cnOJib30BaJiv1 rrporpaMMY Sta tis ti ca 7 .0. Pe3y JibTa

TbI, noJiyqeHHbie B pa3JIJ.1qHbIX cepMRX OITbITOB , cpaB

HMBaJIJ.1 rra paMeTpv1qecKJ1M MeTO,D;OM ( t-Kpv1Tepv1i1: 

CTbIO,D;eHTa) . 

PE3Y JihTAThl 11 OBCY$1\,UEH11E 

Y CTaHOBJieHO , qTo npou;ecc JIMOcpMJIM3au;v1v1 npv1-

BO,D;J.1T K J.13MeHeHJ.1IO KaK cpv16poa pxv1TeKTOHJ.1KJ.1 co

e,n;MHMTeJibHOTKaHHbIX aJIJIOTpaHCnJiaHTaTOB , TaK J1 

MX cpv13J.1KO-MexaHJ.1qecKJ.1X CBOMCTB. TaK, BbrpameH

Hbie Ha pyllleHMR CTPYKTYPHOM opraHv13au;v1v1 nyqKoB 

KOJIJiareHOBhlX BOJIOKOH nocJie JIMOcpMJIM3au;v1v1 no 

cpaBHeHMIO C Ha TMBHbIMJ.1 06pa3u;aMJ.1 Ha6JIIO,D;aJIMCb 

B nRTOqHOM cyxo:>KMJIMJ.1 (pv1c. 1, a). YqacTKJ.1 npo

,D;OJibHO pacrn;enJieHHbIX nyqKOB KOJIJiareHOBbIX BO

JIOKOH qepe,n;oBaJIMCb C yqacTKaMJ.1 cpparMeHTMpOBaH

HbIX nJIOTHbIX nyqKOB BOJIOKOH. MemnyqKOBbie npo

CTpaHCTBa Ha yqacTKax C pacrn;enJieHHbIMJ.1 BOJIOK

HaMJ.1 yBeJIJ.1qJ.1BaJIJ.1Cb , Ha cpparMeHTMpOBaHHbIX yqa

CTKax - HMBeJIMpOBaJIMCb. B pe3yJibTaTe pacrn;en

JieHMR nyqKOB KOJIJiareHOBbIX BOJIOKOH Mem,n;y HMMJ.1 

o6pa30BhlBaJIMCb pa3JIJ.1qHhle no pa3MepaM npo

cTpaHCTBa (pv1c. 1 , 6). BeJIJ.1qJ.1Ha MemnyqKOBbIX npo

CTpaHCTB JIMOcpMJIJ.13MpoBaHHOfO nRToqHoro cyxomv1-

JIJ.1R yBeJIJ.1qJ.1JiaCb B 1, 9 pa3a no cpaBHeHMIO C TaKO

BOJ1 Ha TMBHOfO cyxo:>KMJIMR : c 19 , 17±3, 57 ,n;o 
35 ,49±8,01 MKM (p<0 ,05 ). 

II pv1 v1ccJie,n;oBaHv1v1 B rroJIRpv13au;v10HHOM cBeT e 

CTPYKTypbr Ha TMBHbIX 06pa3u;oB nRTOqHoro cyxomv1-

JIMR Ha6JIIO,D;aJICR BbipameHHbIJ1 8cpcpeKT ,D;BOMHOfO 

JiyqenpeJIOMJieHMR, qTo CBM,D;eTeJibCTByeT O BbICOKOJ1 

onTv1qecKOJ1 aKTMBHOCTJ.1 nyqKOB KOJIJiareHOBbIX BO

JIOKOH, xa paKTepHOJ1 ,D;JIR nJIOTHOJ1 ocpopMJieHHOJ1 co

e,n;MHMTeJibHOJ1 TKaHJ.1. 

B o6pa3u;ax lllv1p0Ko11 cpacu;v1v1 6e,n;pa rrocJie Jiv10-

cpv1Jiv13au;v1v1 Ha6JIIO,D;aJIOCb yrrJIOTHeHMe rryqKoB KOJI

JiareHOBbIX BOJIOKOH - Memrry--Y:KOBbie rrpocTpaHCTBa 

rrpaKTM"Y:eCKJ.1 HJ.1BeJiv1poBaJIJ.1Cb. CTerreHb J.13BJ.1TOCTJ.1 

KOJIJiareHOBbIX BOJIOKOH, rrpv1cyrn;aR Ha TJ.1BHOJ1 TKa

HJ.1 , J.13Mem=IJiaCb: MeCTaMM J.13BJ.1TOCTb BOJIOKOH er Jia

:>KMBaJiaCb v1 rrpaKTv1qecKv1 v1cqe3aJia , a Ha HeKoTo-

13 

Pi1c. 1. Il.HTOt.JHoe cyx omJ/lJIJ/le . 

a - rrpocTpaH CTB e HHbie B 3aJl!MOOTHOllleHI1.H OCH OBHbIX rry T.IKOB 

JI[ COJIJl!Ta pHbIX KOJIJiareH OBbIX BOJIOK OH H aTJ/lBHOro o6pa3u;a , 

6 - Jl!3M e H e H Jl!e YJib TpacTpyKTYPbI aJIJIOTpa H CITJiaHTaTa ITOCJie 

JIJl!O(J) Jl!JIJl!3aIJ;Jl!JI! . 

3 ,n;ecb JI[ H a PJl!C . 2-4 rr pe,n;cTa B JieHbI ,n;aHHbie CKa H J/lpyIO~ei-1 

3JieKTp OHHOM MJl!Kp OCKOIT Jl!JI!. 

pbIX yqacTKax , HanpOTMB, aMnJIMTy,n;a J.13rM6a BOJIO

KOH yBeJIJ.1qJ.1BaJiaCb. IlyqKJ.1 KOJIJiareHOBbIX BOJIOKOH 

ITJIOTHO rrpv16JIJ.1:>KaJIJ.1Cb ,n;pyr K ,n;pyry' o6pa3y H ,n;o
BOJibHO TOJICTbie TH:>KJ.1 , Mem,n;y KOTOpbIMJ.1 JIOKaJibHO 

Ha6JIIO,D;aJIJ.1Cb rrpocTpaHCTBa , 3aITOJIHeHHbie T OHKJ.1 -

MJ.1 cpparMeHTMpOBaHHbIMJ.1 BOJIOKHaMM. C o JIMTa pHbie 

rry--Y:KJ.1 , coe,n;MHHIOill;Me CJIOJ.1 rry--Y:KOB KOJIJiareHOBbIX 

BOJIOKOH B HaTJ.1BHOJ1 cpacu;v1v1 6e,n;pa , ITOCJie JIMOcpv1 -

JIJ.13au;v1v1 rrpv106peTaJIJ.1 BJ.1,ll; pbIXJIOJ1 Hey rro pH,D;O"Y:eH

H0.11 ceTM , MeCTaMM rrpOM30IllJIJ.1 MX pa3pbIB J1 ,n;ecp

parMeHTaIJ;MH (pv1c. 2 ) . 

BbICOKaH OITTJ.1qecKaH aKTMBHOCTb, rrpv1cyru;aH KOJI 

JiareHOBbIM BOJIOKHaM cpacu;v1v1 6e,n;pa , B JIMOcpMJIJ.13J1 -

poBaHHbIX o6pa3u;ax coxpaHHJiaCb. T OJiill;MHa rry q KOB 

KOJIJiareHOBbIX BOJIOKOH Ha TJ.1BHO J1 IllMp OK OJ1 cpa cu;v1v1 

6e,n;pa COCTaBMJia B cpe,n;HeM 107 ,0 3 ±1 9 , 0 3 MKM, JIJ.10 -

qmJIM3MpOBaHHbIX o6pa3 IJ;OB - 2 0 5 , 6 7 ±56 , 12 MKM, T.e. 

yBeJiv1qv1Jiacb B 1 ,9 pa3 a (p<0 ,05 ) . B eJiv1q v1Ha Mem
rryqKOBbIX rrpocTpaHCT B J.13MeHHJiaCb rrpv1MepHO TaK 

me: B HaTMBHOM o6pa3 u;e ,n;aHHbIJ1 rroKa3aTeJib COCTa -
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BM.JI 39,32 ±6 ,66 MKM, B JIJ10Cf)J1JIJ13J1pOBaHHOM -

22,89±7 ,05 MKM (yMeHbilleH:vre B 1, 7 pa3a; p<0,05 ). 
,U.rrR TBep,z:i;o.i1 060.rroqK:vr ro.rroBHoro M03ra xa paKTe

peH CJI0JK.H0- rreperr.rreTeHHbIM, 0TH0CMTeJibH0 IIJIOTHbIM 

coe,n;J1HJ1TeJibHOTKaHHbIM KapKac, COCTORIIJ;J1M J13 pac 

rro.rromeHHbIX rra pa.rr.rreJibH0 ,z:i;pyr ,z:i;pyry CJI0eB B0JIH0-

o6pa3HbIX rryqK0B K0JIJiareH0BbIX B0JI0K0H (p:vrc. 3, a). 
Iloc.rre .rr:vrocp:vr.rr:vr3au;:vr:vr Ko.rr.rrareH0Bbie rryqK:vr a.rr.rro

TpaHcrr.rraHTa Ta pacm;errJIRJIJ1Cb Ha B0JI0KHa , K0T0pbie 

CTaH0BJ1JIJ1Cb rroxom:vre Ha T0HKJ1e BOJIH006pa3HO J130r

HYTbie HJ1TJ1, op:vreHT:vrpoBaHHbie B 0,D;H0M HarrpaBJie

HJ1J1. QqepTaH:vrH c.rroeB, xapaKTepHbIX ,z:i;.rrH TMO, He 

rrpocMa Tp:vrBa.rr:vrcb. B u;e.rroM cp:vr6poa px:vrTeKT0H:vrKa 

.rr:vrocp:vr.rr:vr3:vrpoBaHHbIX a.rr.rroTpaHcrr.rraHTa T0B TM 0 
rrp:vro6peTaJia BJ1,ll; pbIXJIOM MeJIKOHqe:vrCTOM ceT:vr, qTo 

CBM,D;eTeJibCTByeT 0 HapyweHJ1J1 B0JI0KHJ1CT0r0 Kap

Kaea (p:vrc. 3, 6). Ilp:vr I10JIHp:vr3aQJ10HHOM MMKp0CK0-

IIJ1J1 oqepTaHMH 0T,D;eJibHblX CJI0eB, xapaKTepHbIX ,[I;JIH 

,z::i;aHHOM TKaH:vr , He rrpocMaTpJ1BaJIJ1Cb, X0TH orrn1qec

KaH aKTMBH0CTb, rrp:vrcym;aH HaT:vrBHOM TMO, coxpa

HH.rracb. To.rrru;:vrHa rryqKQB K0JIJiareH0BbIX B0JI0K0H Ha

TJ1BHbIX o6pa3QOB C0CTaBJIHJia 50,31 ± 0,90 MKM, JIJ10-

cp:vr.rr:vr3:vrpoBaHHbIX - 5,27±1,18 MKM. Mem,z::i;y rryqKa-

Puc. 2. llbrpoKaH cpacu;rrn 6e,n;pa. 

a - pa3BJIITa.H ceTb COJIJIITapHbIX rry-Y:KOB HaTJIIBHOro o6pa3u;a, 

6 - cpparMeHTaI..l;JII.H BOJIOKHJIICTbIX rry-Y:KOB IIOCJie JIJIIO(pJIIJIJII3a

IJ;JIIJII. 
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MJ1 cpopM:vrpoBaJIJ1Cb 5IqeJ1CTbie rrpocTpaHCTBa, CTeHKJ1 

K0T0pbIX 6bIJIJ1 o6pa30BaHbl pacru;err.rreHHbIMJ1 rryqKa

MJ1 K0JIJiareH0BbIX B0JI0K0H, I103T0MY B KaqecTBe J13-

MepHeMbIX 3Ha qeHMM MemrryqK0BbIX rrpocTpaHCTB 

HaM:vr 6bIJia B3HTa w:vrp:vrHa HqeeK. Iloc.rre,z::i;HHH B K0HT

pOJibHOM rpyrrrre C0CTaB:vrJia B cpe,z:i;HeM 7,16±1,41 MKM, 

B 3KCrrep:vrMeHTaJibHOM - 31,98±6,77 MKM, T.e. pac

CT0HHJ1e Mem,z:i;y rryqKaM:vr J1 T0JIIIJ;J1Ha rryqK0B K0JIJia

reH0BbIX B0JI0K0H o6pa3QOB TMO B rrpou;ecce .rr:vrocp:vr

.rr:vr3au;:vr:vr rrpeTeprreBaIOT 3Ha q:vrTeJibHbie :vr3MeHeH:vrH. 

I13MeHeHJ1M cp:vr6poapx:vrTeKTOHJ1KJ1 B xo,z::i;e JIJ10-

cp:vr.rr:vr3aQJ1J1 He Ha6.rr10,z::i;a.rr:vr B aJIJI0TpaHCIIJiaHTa Tax, 

J13f0T0BJieHHbIX J13 ITJIOTHOM HeocpopM.rreHHOM coe,z::i;:vr

HJ1TeJibHOM TKaH:vr C Heop:vreHT:vrpoBaHHbIM TJ1II0M B0-

JI0KHJ1CT0ro 0CT0Ba (,z::i;epMa orropHbIX yqacTK0B CT0-

ITbI). Iloc.rre 06pa60TKJ1 TKaHb rrpo,z::i;o.rrmaJia coxpa

HHTb CJI0JK.HyIO rrpocTpaHCTBeHHYIO opraH:vr3aQJ1IO B 

B:vr,z::i;e e,z::i;:vrHoro TpexMepHoro rreperrJieTeH:vrR K0JIJia

reH0BbIX B0JI0K0H J1 rryqKQB. Orrpe,z::i;eJIRJICR J13BJ1JIJ1C

TbIM xo,z::i; K0JIJiareH0BbIX rryqK0B, CBR3aHHbIX Mem,z::i;y 

co6o.i1 pe,z::i;KOM ceTblO CBR3oqHbIX B0JI0K0H, J1 JIJ11lib 

J13pe,z::i;Ka BhlHBJIRJIJ1Cb 0T,D;eJibHhle rryqKJ1 K0JIJiare

H0BbIX B0JI0K0H JIJ1HeMHOM cpopMbl (p:vrc. 4). 

Puc. 3. TBep,n;aH M03roBaH o6oJio-r-ma. 

a - COJIJIITa pHbie rry-Y:KJII BOJIOKOH Mem,n:y CJIO.HMJII B Ha TJIIBHOM 

o6pa3u;e ' 6 - pbIXJia.H MeJIKOH-Y:eJIICTa.H ceTb KOJIJiareHOBbIX BO

JIOKOH aJIJIOTpaHCIIJiaHTa Ta IIOCJie JIJIIO(pJIIJIJII3au;1,11,1. 
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Pl/le. 4. ,n:epMa TIO,[l;OlllBbI CTOTibI. 

a - J/I3B MJU1CTbie pa3 H OHarrpa BJieHHbie rr y "l.!K M KOJIJiare H OBbIX B OJIOKOH , CBR 3 aHHbie ceTb IO TOHKJ/IX B OJIOKOH , B Ha TMBHOM 06p a3u;e ; 

6 - rrocJie JI J/IO(f)MJIM3au;MM H e K OT Opbre rr y "l.!KM rrpt1 0 6pe TaIOT 60.Jiee rrpRMOM x o ,n; , "l.! TO H e rr p MB O,ZJ;J/IT K M3M e H e H MIO CTP Y K TYPHbI X 
CB OMCT B ,n;e pMbI. 

IlpoQecc .rr11otjrn.rr113aQMM corrpoBom,n;aeTCR pa3-

.rr11qHbIMJ1 q_)J13J1qecKJ1MJ1 l1 XJ1MJ1qecKJ1MJ1 l13MeHeHJ1-

RMJ1 B TKaH.HX, K0T0pbie BJIMRIOT Ha MX rr.rraCTJ1qecKMe 

CBOJ1CTBa, B CBR3J1 C qeM 60JiblllOJ1 J1HTepec rrpe,z:i:cTaB

JI.HeT OQeHKa q_)J13J1KO-MexaHJ1qecKJ1X CBOJ1CTB Jil10q_)J1-

JIJ13MpOBaHHbIX coe,n:MHMTeJibHOTKaHHbIX aJIJIOTpaHC

rr.rraHTa T0B. Heo6xo,n;MMOCTb rro,z:i:o6Horo J1CCJie,n:oBaHMR 

rrpo,n;rrn:ToBaHa 11 3arrpocaMJ1 rrpaKTJ1qecKoi1 Me,n:MQM

HbI. J13yqeHJ1e rrpoqHOCTHbIX J1 ,z:i:etj:)opMa TJ1BHbIX 

CBOJ1CTB coe,n;MHMTeJibH0TKaHHbIX aJIJI0TpaHCITJiaHTa

T0B rro3B0.rr.HeT pelllaTb 3a,n;aq11 peKOHCTPYKTMBHoi1: 

x11pypr1111 11 TpaHcrr.rraHT0.rrornM [9 , 1 O]. CoxpaHeH11e 

o6o3Ha qeHHbIX Bblllle CBOJ1CTB RBJIReTCR BaJKHbIM 

tj:)aKTOpOM, o6yc.rrOBJIJ1BaIOI~J1M 3q_)q_)eKT KJIJ1HJ1qecKoro 

rrp11MeHeHJ1R. 

113MeHeHJ1.H rrpoqH0CTHblX CBOJ1CTB JIJ10q_)l1JIJ13MpO

BaHHbIX a.rr.rroTpaHCITJiaHTaT0B ITRT0qHoro cyxomMJIMR , 

lllMpoKoi1 tj:)acQMM 6e,z:i:pa , TMO Koppe.rr11p0Ba.rr11 c M3-

MeHeHMRMM MX tj:)116poa px11TeKT0HJ1KJ1: BbipameHHbie 

M3MeHeHMR B cTpyKType rrepeq11c.rreHHbIX a.rr.rroTpaH

crr.rrattTa T0B RBJIRJIMCb rrpJ1qJ1HOJ1 CHMJKeHMR rrpe,n;e.rra 

rrpoqHOCTJ1 J1 Mo,n;y JIR yrrpyrOCTM. TaK , cpe,z:i:Hee 3Ha

qeHMe rrpe,n;e.rra rrpoqHOCTJ1 JIJ10q_)J1JIJ13MpOBaHHOro a.rr-

JI0TpaHCITJiaHTa Ta ITRT0qHoro cyxomMJIMR no cpaBHe

HMIO C Ha Tl1BH0J1 TKaHblO CHJ13l1JI0Cb B 1 , 2 pa3a 

(p<0 ,05) , Mo,z:i:y.rrR IOttra - B 1,7 pa3a (p<0 ,05 ; CM. 

Ta6JIMQY ). Ilo.rryqeHHbie pe3y JibTa Tbl cor .rracyIOTCR C 

,n;aHHbIMJ1 f.11. KoTeJibHMKOBa J1 COaBT. [ 11], KOT Opbie 

TaKme 0TMeqaIOT CHMJKeHMe rrpoqHQCTHbIX IT0Ka3aTe

.rrei1 cyxom11.rr11i1: rroc.rre rrpoQecca .rr11otj:)11.rr113aQJ1J1. 

,I(.rrR tj:)acQMM 6e,z:i:pa rroKa3a TeJib rrpe,n;e.rra rrpoqHo

CTM JIJ10q_)J1JIJ13MpOBaHHbIX o6pa3QOB CHJ13J1JICR B cpe,n;

HeM B 1,4 pa3a (p<0 ,05 ), M o ,n;y.rrR lOHra - B 1,3 pa3a 

(p<Q,05 ; CM. Ta6JIMQy) . 

l1p11MeH11TeJibHO K TMO cH11meH11e yKa3aHHbIX 

IT0Ka3a Te.rrei1 C0CTaBMJI0 1, 4 l1 1, 2 pa3a C00TBeTCTBeH

HO (p<Q ,05 ; CM. Ta6JIMQy). 

Pe3y JibTa Tbl q_)l13J1KO-MexaHJ1qecKJ1X J1 CI1bITaHJ1J1 

Ha TJ1BHblX J1 JIJ10q_)J1JIJ13MpOBaHHbIX o6pa3QOB ,z:i:epMbl 

orropHbIX yqacTK0B CT0ITbl ,n;eM0HCTpMp0BaJIM coxpa

HeHMe rrpoqHQCTHbIX xa paKTepMCTMK JIJ10q_)J1JIJ13Mpo

BaHHbIX o6pa3QOB ( CM. Ta6.rrm . .1;y) . 

O6o6~a.H BbillleJ13JI0JKeHH0e , M0JKH0 3aKJIIOqJ1Tb , 

qTo B 113yqeHHbIX a Ha TOMJ1qecKJ1X 3.JieMeHTax B xo,n;e 

JIJ10q_)l1JIJ13aQMJ1 rrpOMCXO,ZJ;RT pa3JIJ1qHbie CTPYKTyp

Hbie rrpeo6pa30BaHJ1.H , K0T0pbie , Ha Halll B3fJIR,[I; , 3a-

noKa3aTBJ7//1 cfJ//13//IKO-MexaH//ll.(BCK//IX CBOll1CTB H8T//18Hb/X //1 17//IOc/)//117//13//IPOBaHHb/X a11110TpaHcn11aHTaTOB ( M±m) 

Il.HTOT.JHoe cyxmK11JIMe: 

HaTJ1BHOe 

Jll10q>l1JIJ1311pOBaHHOe 

llfapoKa.H q>ac~m16e,n:pa: 
HaTJ1BHa.H 

Jll10q>l1Jil1311pOBaHHa.H 

TMO: 
HaTJ1BHa.H 

Jll10<pl1Jil1311pOBaHHa.H 

,II:epMa rro,n:OllIBhl CTOIIhr: 
HaTJ1BHa.H 

Jil10<pl1JIJ1311pOBaHHa.H 

Ilpe,n;e.JI npo"IH0CTM, 
MIIa 

17,40±1,74 

14,30±2,42 

8,10±10,18 

5,90±4,85 

12,20±0,85 

8,9±3,16 

9,00±1 ,29 

8,80±1,91 

OTHOCJ.1TeJibHOe y,n;JIJ.1HeHJ.1e, 
% 

16,30±0,57 

22,40±5,83 

45,50±0,95 

43,40±0,79 

20 ,5±0,12 

19,1±4,57 

52,6±6,15 

50,1±7,70 
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Mo,n;ym, ynpyrocTJ.1 IOHJ'a, 
MIIa 

106,80±6,95 

64,70±5,43 

17,50±21 ,82 

13,60±11,48 

63 ,1±2,79 

50,4±25,15 

17,00±1,59 

16,90±2,30 
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BMC HT OT MCXO,ll;HOJ.1 qm6p o a pxMTeKTOHJ1KJ1 TKa HeJ.1 M 

HaJIJ1qJ15I OCHOBHOro Be~ eCTBa. HaM60Jiee BbipameH

Hbie J13MeHeHMH qm6p oa p xMTeK T OHJ1KJ1 J1 rrpoqHOCT 

HbIX CBOMCTB B rrpou;ecc e JIJ10(pl1JIM3au;MM rrpoMCXO,ll;HT 

B TKaHHX C opMeHTMpOB aHHbIM T MIIOM BOJIOKHMCTOrO 

OCTOBa (IIHTOqHoe cyxomMJIMe). B TKaHHX co CMeIIIaH

HbIM TMIIOM BOJIOKH MCTOr o OCT OBa (wMpoKaH cpacu;MH 

6e,n;pa, TMO) yKa3aHHbie M3MeHeHMH HOCHT MeHee 

BbipameHHbIJ.1 xa paKTep . II pocTpaHCTBe HHbIJ.1 H eopM

eHTMpoBaHHbIJ.1 TJ!III B OJIOKHM CTOr O OC T OB a ,n;epMbI 

orropHbIX yqacTKOB CTOIIb I 0 6 e crre q J1Bae T coxpaHe HMe 

a pXMTeKTOHMKM J1 IIJiaCTJtiq ecKMX CBOJ.1CTB B rrpo u;e cc e 

JIJ10(pl1JIJ13aIJ;J1J1. 

HaJIJ1qJ1e J1 KOJIJtiqe c T B O M OJieKy JI BO,ZJ;b l B COCTaBe 

OCHOBHOro Be~eCTBa coe,ZJ;MH MTeJib HOJ.1 TKaH M, B KOTO 

poe rrorpymeHbl rryqKJ!I KOJIJiareHOBbIX B OJIOKOH , ITO 

HaIIIeMy MHeHMIO, TaKme BbICTyrraIOT B KaqecTB e cpaK

TOpOB, BJIMHIO~MX Ha coxp aHHOCTb cp!16poap xI1TeK

TOHJ1KJ1 aJIJIOTpaHCIIJiaHTa TOB B rrpou;ecce JIMO(pl1JIJ1 -

3au;MJ1. M3BeCTHO, qTo KOMIIOHeHTbI OCHOBHOro Be~e 

CTBa - r JIJ1K03aMMHOr JIMKaHbI J1 r JIJ!IKOIIpOTeMHbI 

06ecrreqJ1BaIOT CTa6MJib HOCTb CBH3M J1 rrpocTpaHCTBeH

HYIO CTPYKTYPY KOJIJiareHOBbIX BOJIOKOH M o rrp e ,n;e JIH

IOT MexaHJtiqecKMe CBOJ.1CTBa coe,ZJ;MHMTeJib HOJ.1 T KaHM , 

TaKMe KaK rrpoqH0CTb , yrrpyrocTb [12 ]. P a3JIJ1qHbie 

TMIIbI coe,n;MHMTeJib HOJ.1 TKaHM co,n;epma T pa3JIJ1qHo e 

KOJIJtiqecTBO ocHOBHoro Be~ecTBa. TaK, H .II. OMe JibH

HeHKO J1 coaBT. [13] yKa3bIBaIOT, qTO B cyx o m MJIMHX 

Mem,n;y rryqKaMM KOJIJiareHOBbIX BOJIOKOH c o ,n;e pmMT

CH HaMMeHbIIIee KOJIJtiqecTBO OCHOBHOro B e ~ e CTBa. B 

TMO M cpacu;MM 6e,n;pa rrpM OTHOCMTeJibHO He60JibIIIOM 

TOJI~MHe, ,ZJ;OCTaToqHo IIJIOTHOM pacrroJiomeHMM rry q

KOB KOJIJiareHOB bIX BOJIOKOH J1 MHOrOCJIOJ.1H OCTJ1 ,ll;OJIH 

OCHOBHOro Be~eCTB a TaKme HeBbICOKa [ 14, 15 ]. B ,n;e p

Me orropHbIX y q acTKOB CTOIIbl KOJIJiareHOBbie B OJIOKHa 

M o6pa3oB aHHb ie MMM rreperrJieTaIO~MecH rryqKJtI rro

rpymeHb I B OCH OBH Oe B e~eCTBO, KOJIJ!IqecTBO KOTOpo

ro B ,n;Ba pa3a BbIIIIe, q eM B o6oJioqKax M cpacu;MHX 

[ 16]. OKpymaH BOJIOKH MCTb ie CTPYKTYPbI, OCHOBHOe 

Be~eCTBO CTa6MJIJ13MpyeT MX rrpocTpaHCTB e HHOe rro 

JIO)KeH Me M o6'b e,ZJ;MHHeT B e,n;MHb IJ.1 KOMIIJieKC, BblIIOJI

HHH pOJib MemcpM6p MJIJIHp Horo «u;eMeH TMP Y IO~ero » 

Be~ecrna [12, 13]. 
P e3y Jib Ta TOM BbICY IIIMB a H MH TKaHeM B rrpou;ecce 

JII10(pl1JIJ13au;MM HBJIHeTCH ,n; e r M,n;pa TaIJ;MH aMopcpHoro 

MaTp MKCa , OKp ymaIO~ero K OJIJiare H OBbie BOJIOKHa, T.e. 

IIOTepH e r o «u;eMeHTMPYIO~MX » CBOJ.1CTB. IIpM pa3py

w e H MJ1 OCHOBHOro Be~eCTBa KOJIJiareHOBbie BOJIOKHa 

p a crra,n;aIOTCH Ha OT)];eJibHbie cpI16 pMJIJibI , rrpOMCXO)];J!IT 

,n;e3opraHM3aIJ;MH rryqKOB KOJIJiareHOBbIX BOJIOKOH , qTo 

rrpMBO,ll;MT K Ha pyweHMIO rrpocTpaHCTBeHHOJ.1 opraHJ1-

3aIJ;MJ1 TKaHM J1 CHMmeHMIO rrpoqHOCTHbIX xa paKTepM

CTMK. Bb1pameHHOCTb cTpyKTYPHbIX rrpeo6pa3oBaHMM 

T KaHM orrpe,n;eJIHeTCH CTerreHblO Ha qaJibHOJ.1 rM,n;pa TJ1-

poBaHHOCTJ1 OCHOBHOrO Be~eCTBa. 

IIoJiyqeHHbie B xo,n;e HaCTOH~ero MCCJie,ZJ;OBaHMH 

,n;aHHbie IIO3BOJIJ1JIJ1 orrpe,n;eJIMTb IIOKa3aHMH K rrpMMe

HeHMIO JIJ10(pl1JIJ13I1pOBaHHbIX coe,n;MHMTeJibHOTKaHHbIX 

aJIJIOTpaHCIIJiaHTa TOB B KJIMHJtiqecKOJ.1 rrpaKTMKe. II pe

o6pa30BaHMH CTPYKTYPhl M rra,n;eHMe rrpoqHoCTHhlX 

xa paKTepMCTMK JIJ10(pl1JIJ13I1pOBaHHbIX coe,n;J1HJ1TeJib

HOTKaHHbIX aJIJIOTpaHCIIJiaHTa TOB IIHTOqHoro cyxomM

JIMH , rnMpOKOM cpacu;MM 6e,n;pa M TMO HBJIHIOTCH cy

~ e cTBeHHbIM orpaHJtiqeHMeM B J1CIIOJib3OBaHMJ1 MX B 

yKpe rrJIHIO~MX orrepau;MHX, r,n;e OCHOBHYIO pOJib Mrpa

IOT (pl13 J1KO-MexaHJ1qecKJ1e CBOJ.1CTBa TKaHeJ.1. YKa3aH

Hbie aJIJIOTpaHCIIJiaHTa Tbl MO)KHO peKOMeH,ll;OBa Tb ,ZJ;JIH 

3aIIOJIHe HMH o6oeMHbIX ,n;ecpeKTOB TKaHeM, B Ka qecTBe 

yKpbIBHbIX MeM6paH, 6MOHOCMTeJieJ.1 )];JIH KYJibTYP KJie

TOK [17-19]. 
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TaKMM o6pa30M, M3MeHeHMH cTpyKTYPHbIX M rrpoq

HOCTHbIX CBOJ.1CTB coe,ZJ;MHMTeJibHOTKaHHbIX aJIJIOTpaH

CIIJiaHTa TOB , pa3BJ1BaIO~MeCH B rrpou;ecce JIMO(pl1JIJ1-

3 au;MJ1 , 3aBJ1CHT OT crreu;McpJ1qHOCTJ1 cpI16poapxMTeK

TOHJ1KJ1 TKaHeJ.1 , T.e. TMIIa BOJIOKHMCTOro OCTOBa, J1 Ha

JIJ1qJ15I OCHOBHOro Be~eCTBa. JIMO(pl1JIM3au;MH B 60Jib

IIIeJ.1 CTe rreHM 3 a TparMBae T cpI16poa pxMTeKTOHMKY aJI

JI OTpa H C IIJia HTa TOB , J1 3 fOTOBJieHHblX !13 IIJIOTHOJ.1 

ocpopMJieHHOJ.1 coe,ZJ;MHMTeJibHOJ.1 TKaHM C opMeHTMpo

BaHHbIM (rrHTOqHoe cyxomMJIMe) J1 CMeIIIaHHbIM (IIIM

poKaH cpacu;MH 6e,n;pa , TMO) TMIIOM BOJIOKHMCTOro oc

TOBa , TOr,n;a KaK y aJIJIOTpaHCIIJiaHTaTOB, J13fOTOBJieH

HhlX !13 IIJIOTHOJ.1 H e ocpopMJieHHOJ.1 coe,n;MHMTeJibHOJ.1 

TKa HM C H e opMe HTMpOBaHHbIM TMIIOM BOJIOKHMCTOro 

OCT OBa (,n;epMa orropHbIX yqacTKOB CTOIIbI), rro,n;o6HbIX 

J13MeHeHMJ.1 He Ha6JIIO,ZJ;aeTCH. II poqHOCTHbie xa paKTe

pI1CTJ1KJ1 M3yqeHHhlX JII10(pl1JIJ13I1pOBaHHhlX aJIJIO

TpaHCIIJiaHTa TOB Te CHO KoppeJIMPYIOT c MX cpI16poa p

XMTeKTOHMKOJ.1: Bb1pameHHb1e cTpyKTYPHbie M3MeHe

HMH corrpoBom,n;aIOTCH CHMmeHMeM rrpe,n;eJia rrpoqHo

CTM J1 MO,ll;YJIH yrrpyrOCTJ!I (IIHTOqHoe cyxomMJIMe, 

TMO, IIIMpoKaH cpacu;MH 6e,n;pa), a coxpaHeHMe cTpyK

TYPbI (,n;epMa orropHbIX yqacTKOB CTOIIbI) 06ecrreqJ1-

BaeT coxpaHeHMe rrpoqHOCTHbIX xapaKTepMCTMK ,n;aH

HOrO aJIJIOTpaHCIIJiaHTa Ta. 
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