*

AucKyccuoHHble n obleTeopeTuveckue paboTbl

ANCKYCCUNOHHbLIE N OBLUETEOPETUYECKME

PABOThI

EmomaTepmanoseneHme: BKJ1ag B MNporpecc CoBPEMEHHbIX

MeOULMHCKMX TEXHONOrin

J1.H. JlbiceHok *

['ocynapcTBeHHbIi TexHonorvndecku HcTUTyT, HIN® «Snkopy, CaHkT-IleTepbypr

KnioueBble cnoea: 6uomaTepuansl, buomaTepuanoseneHue,
TKaHeBasA UHXEHepUsI.

Pesrome

B ctraTbe nsnararoTcs 0CHOBHbIE TEOPETUHECKUE MOTOXKEHUS,
rpaKkTU4eckme JOCTVXKEHWS, NEPCreKTVBLI Pa3BUTUS brioMmaTe—
pvianoBefeHvisi Kak OTAETbHON MEXANCUNIIVHEPHOV 0Tpacim
3HaHWV, 3aHNMAaroLLIeVicsi pa3paboTKovi u 060CHOBaHWEM MPU—
MEHEHVS MaTepuanoB Ans U3feni MeamKo—bmonorn4eckoro
Ha3Ha4veHWsi, B TOM Y1cne TKaHeBOW uHXeHepun. daHbl ornpe—
AeneHusi cneLmngu4ecKkmx cBoVICTB broMaTepyanos, NokasaHbl
roAxoAbl K peLLeHnto akTyanbHbIX 3a4a4 Mo Co3A4aHuo coBpe—
MEHHbIX 0CTEe03aMeLLatoLMx buoMaTepuarnos.

OpHVM 13 3HaYUTENBHBIX COBBITUA MPOBOW HAaYKK yLLIEALLIEr0
XX Beka Mo npaBy CYMTAIOT 0CO3HaHWE NOTPebHOCTY Bblgene—
HVA B CreyunanbHyt0 CaMOCTOATENBbHYHO HaYYHY ANCLMMNMHY
(oToenbHyto OoTpacnb 3HaHWsA) BruomaTepuanoBefeHns, Npy—
3BaHHOMO peLLaThb CrneumanbHble BOMpPOoChl TEOPUM U NPaKTUKK
NMPUMEHEHNSA NCKYCCTBEHHO CUHTE3VPOBAaHHbBIX MW MPUPOAHBIX
MaTepuarnoB «4nsa 3anacHbIX YacTelr YenoBeYEeCcKoro Tenay.

HocTmxennsa brnomaTtepranoBefeHnst B nocnepHve TpypLaTh
NeT N3MEHWNN MeANLIMHCKME TEXHONOrMM TPaBMaToNorim 1 op—
TOneamun, BOCCTAHOBUTENBHOM 1 PEKOHCTPYKLIMOHHOW, 3CTETU—
YECKOW XMPYpPrm, 0ToNapuHronorumy, odhTansMonorm, Kapamo—
norum n gpyrux obnacTew, yny4LuatoLLmx 6noaHTpononornyeckne
rokasaTenu X13H1 YenoBeka 1 ypoBeHb ero coLmansHom agan—
Tauun. C ynoBNeTBOPEHNEM MOXHO KOHCTaTMPOBaTb, 4TO 3@ 3TK
rofbl CO3faHbl U BHEAPEHbI B MEAVLIMHCKYIO MPaKTUKy oTeve—
CTBeHHble BriomaTepuvanbl, N0O3BONAOLLME OKa3biBaTb NaLMeH—
Tam MOMOLLb Ha YPOBHE COBPEMEHHbIX MUPOBbLIX [OCTVXXEHUN
MeOVLMHBI.

ExerogHbin 06beM Npogax CoBpeEMEHHbIX BromaTepuanos
N N3OENVN N3 HUX HA MUPOBOM pbIHKe (6e3 y4eTa poccuinckoro)
npubnmxaetcsa k 200 munnvapgam gonnapos!

VimeHHo BromaTepuanosedam yaanocb OCMbICANTE FUraH—
TCKW OMbIT 3MNMPUYECKOr0 MPUMEHEHNSA B MEAULIMHCKOM NpaK—
TUKE MaTepuranos pa3nu4Hon NpUpofpl, 060CHOBaTb MPUHLMNMBI
LieneHanpasneHHon pa3paboTku 1 nony4eHns bromaTtepmanos
C KOMMMEKCOM 3afaHHbIX CBOMCTB, (PyHKLMOHANbHO OpUEHTU-
pOBaHHbIX Ha MPUMEHEHNE B KOHKPETHOM 06rnactn 6ronorum u
MeavumMHbIL Kak 1 B nioboi MexancumnimHapHon obnacTu ncene—
LOBaHWA, HOBble Noaxofpl GriomaTepranoBefeHsa K PELLEHIO
3afay He CBOOSTCH K MPOCTOM CyMMe 3HaHW MaTepuanoBeaeHys

*Appec ans KoppecroHgeHUnn:

1 MeguumHbl. OBbekToM nccnepoBaHva BriomMaTepranoBegeHns,
cofepXaLlMmM 0CHOBHOE MCCnefoBaTenbCKOe NpoTMBOPEYVE,
BbICTYNaKT CMNOXHbIE MHOMOYPOBHEBLIE B3aUMOAENCTBYOLLME
CUCTEMbI XXMBOM0 OpraHmMamMa (0T KNeTo4YHOro 40 OpraHHoro ypos-—
Her) N HEeXUBbIX MaTepranoB (M3roTOBMEHHbIX U3 HUX UMMIaH—
TaToB, KOHCTPYKLWM).

CobcTBEHHO rMaBHbIA NpegmeT nccnegosannsa — BYIOMA-
TEPWAIJ - (B pegakumoHHbIx fokymeHTax Muposbix KoHrpec—
coB 6uomaTepuanosegeHus ¢ 1986 no 2001 rogbl) HenameH—
HO onpefendeTcd Kak «HeXu3HecrnocobHbin maTepuan,
NCNonNb3yembl oA B3aMMOAENCTBMA C BMONOrmn4eckon cmuc—
TEMOW B MeOMLMHCKMX Lensaxy. Ho Ha oco3HaHne 04eBUZHOMo
thakTa, 4TO MHOrOypOBHEBLIE BMOCUCTEMbI XMBOMO OPraHn3-—
Ma TpebyT agekBaTHOro MHPOPMAaLMOHHOIO ONMCaHNA 3TO—
ro B3aMMOJENCTBMS C MaTepuanoM y Hay4Horo coobuiecTsa
yLUI0 MHOro BpemeHu. [uckyccuoHHoe obcyxaeHre TepmMmn—
HOB, OnpegeneHnn cneundgryeckmx ceoncTs bromaTepranos
3aTArMBasnCh, He NO3BOMANO0 ABUraTbCA K PELUEHUIO NpaKTui—
Yyeckux 3agayd. MoxHo yTBepXxaaThb, 4T0O MMeBLLAasA MECTO B 33—
pybe>xHom nuTepaType nyTaHuua NoHATUN, ONpeaeneHnin 61o—
aKTVMBHOCTW, BMOCOBMECTVMOCTH, MPOABSEMbIX MaTepUanom
B KOHTaKTE C XMBbIM OpPraHn3mom, Bbina cBs3aHa He CTONbKO
C HEeJOCTATOYHOCTbHO 3HAHWUIA, HO 1 C TEM, 4YTO rpynny CBONCTB
nblTanicb onpeaenvTb ogHUM noHsaTemM. OTevecTBEHHbIE pa—
60TbI N0 CO34aHWI0 HOBbIX BrioMaTEPMAanNoB HAYMHANUChb B KOH—
ue 80-x rogos, Korga oTcTaBaHWe MMEHHO B 3TOM OTpacnu
cTano ocobeHHo 3aMeTHbIM. Ha Halwl B3rnag, 4Tobbl 4eTko
cthopmynupoBaTth TpeboBaHWA K cBOMCTBaM BrioMaTepuranos,
HeobxoaMMO pasBUTb TEOPETUYECKUIA, METOLONOMMYECKNN
annapaT buomaTeprnanoBedeHna n ona Havana pasgenntb
MHOroobpasHble CMbICIbl TEPMUHOB U OMNPEQENEHN, KaK 3TO
caenanu, Hanpumep, cmsnkn Ha 3ape XVIII Beka, Bblgenus 13
O[HOr0 NOHATUS «Crnay apyrue NoOHATUA — SHEPT U0, MOLLHOCTb,
paboTy 1, NPOABMHYB TEM CaMbIM, annapaTt MexaHU4ecKux
pac4eToB.

Mbl 06paTunn BHUMaHWe Ha psg 06LLebronorm4eckmnx 3ako—
HOB, KacatoLLMXCA OpraHM3aLmm 1 passBnTg X1BbIX BUOCUCTEM,
W, B YacTHOCTW, 3akoH Jiopsura dooH Beptanandm [1], Ha3biBa-
emMblil eLLle 3aKOHOM CUCTEMHOWM OpraHn3aumm BUoXMMMUHECKIX
NPOLIECCOB, KOTOPbIN ONpedenseT cnegyroLLme NonoXeHns.
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1. T robow >m1BoK opraHM3m NpefcTaBnseT cobor 0TKPbITYO,
HepaBHOBECHYIO CaMOOOHOBASAOLLYIOCH, CAMOPErynnMpyemyo
CaMOBOCMPON3BOAALLYIOCA aKTUBHYHO CUCTEMY; MpOTEKatoLLme
B Hen B1OXMMUYEeCcKre NPOLIECCHI XapaKTepuayTCa NPOCTpaH—
CTBEHHO—BPEMEHHOM YNOPSAA0YEHHOCTBIO 1 HanpaBneHbl Ha
caMo0bHOBMNEHWE, BOCMPOU3BEAEHVE CUCTEMbI B LIENOM.

2. CamM0o06HOBNAEMOCTb XMBOW CUCTEMbI 3aKMHOYeHa B NO—
CTOSIHHOWM 3aMeHe pa3pyLLaeMblX BELLECTB CUHTE3MPYEMbIMU.
370 obecnevnBaeT camocoxpaHeHve cuctembl. Camoperynu—
PYEMOCTb BbIpaxaeTcs B NOAAep>KaHWN B XXMBOW CUCTEME YCro—
BUIA, HEOHXOOMMbIX OISt e COXpaHeHus (romeocTas).

3. CnocobHOCTb XMBOW CUCTEMBI K CAMOBOCMNPOV3BEAEHWIO,
camopa3ssuTuio obecneveHa eCTeCTBEHHbLIM 0TOOPOM. /IMeHHO
3aKoHbl 0T6opa onpeAensaoT CTPYKTYPHO—-(YHKLUMOHANbHYO
opraHvM3aumio Tena, ero KOHKpeTHble CBONCTBa, obecnevmsa—
toLLIMEe CaMOCOoXpaHeHre BMOCUCTEM B NX MHAVBUAYaNbHOM NC—
TOPUYECKOM PasBUTUN.

4. HenocpeAcTBEHHbIE MPUYUHDBI, ONpefenstoLme cnocob—
HOCTb B1OCMCTEM K CAMOpPasBUTUIO M CAMOBOCTNPOV3BEREHNIO,
3aK/io4eHbl B 0COBEHHOCTHAX CTPOEHWSA HYKNENHOBbLIX KUCMOT 1
6enko., onpepensAlLmMx 06MeH BELLECTB 1 B3aMOJENCTBUE
B1OCUCTEMBI C OKPYXXaOLLIEN CPEfoN.

5. OtkpbITOCTE BMOCUCTEMBI NPOSABNSAETCS B ee 06MeHe C
OKpY>XaloLLen cpedo BeLLecTBamMK, aHepruen, nHdopmawumen.

6. AKTMBHOCTb >KV1BO CUCTEMbI MPOSIBIAETCS ee U3bmpaTens—
HOCTbIO MO OTHOLLIEHMIO K BHELLIHUM YCIOBUAM Cpefbl (aHeprum,
nHdopmaumm), B opraHn3aumnm aganTuBHbIX CUCTEM, MPUCMOo—
cobuTeNnsLHOM NOBEAEHUN U T.4.

7.lpeBpaLLeHre BELLIECTB B X1BOM OpraH1M3mMe NpoucxopuT
B MHOrOCTyMeH4aTbIX KaTanuTU4eCKUX MMHEHbIX, Pa3BETBNEHHbIX
npoLieccax, 06pasyoLLVX Kbl BUOXMMUYECKINX peakuuii (ApKui
npumep — unkn Kpebca). Ynopago4eHHOCTb 3TVX peakumin obec—
ne4nMBaeTCsa MexaHM3mMamy reHeTU4eCKoro KOHTpons Metabo-
nnama nyTen UHAYKLMA 1 penpeccumn B1ocuHTes hepMeHTOoB.
Hapsigy ¢ aTum mMeeT MeCcTo NPOCTPaHCTBEHHANA pa3feneHHoCTb
BMOXMMMHECKNX PEaKLMI B KNETKE, Perynaumsa akTMBHOCTY dhep—
MEHTOB 1 MHrMBUTOPOB, (HEPMEHTHbIX KaTann3aTopoBs Mo NpUH-
umny obpatHon ceAsn. Oco6eHHOCTLI0 NPOSBAeHNa NpPUHLMNG
obpaTHO CBA3W B BUOXMMUYECKMX NMPOLIeccax ABNSETCH BO3—
LencTBMe NPOAYKTOB peakumn Ha xof 3Ton peakumun. B xuBbix
cucTeMax MMeeT MecTo obpaTHas, oTpuLaTensHas CBA3b, CTa—
6ununanpyoLan PyHKLMOHMPOBaHME CUCTEMBI, AenatoLLas ee
ycTon4mson. XKusaa 6Brocuctema 0TnmM4aeTcs yCToMHYMBOCTLI0
BMOXMMUNHYECKIX COCTOAHWI B HEPaBHOBECHOM COCTOAHM (MPUH—
LN yCTOMYMBOro HepaBHOBECUS XMBbIX cucTem 3. Bayapa).

Onupasck Ha 3T\ xapakTepucTnky BocMcTem, BBOAUMBIA B
KOHTaKT C H1UMK BromaTepuran 1 B3anMo[enCTBYIOLLNA C HUMMK
B TEYEHME KaKOro—To BPEMEHM MOXET BbITb OxapakTepu3oBaH
Tpemsa ceoncTBamu [2]: 61oakTMBHOCTbIO, BUOCOBMECTUMOCTbLIO
1 BUOPE3NCTEHTHOCTbIO.

BVIOAKTVIBHOCTb maTteprana nposiBnsieTcs B AENCTBUM
(anemeHT BHeLLHe cpefbl), OKa3biIBEEMOM Ha MPOLECCHI XN3—
HedesTenbHOCTN KNeTKM (AbixaHne, TPaHCMOoPT BELLECTB Yepes
MembpaHy, meTabonuam, ancdepeHumpoBKa, nponndepaums)
KaKk camoro maTepuana, Tak 1 MpoAyKTOB ero paspyLueHns —
brogerpagaumn B 30He KoHTakTa. PakTmnyecku Lwkana bruoak—
TUBHOCTV MOXET NPOCTMPaTLCHA OT BUONHEPTHOCTU (MUHMaNb—
HOW aKTUBHOCTW, T. K. MOMHOCTLI0 BUOMHEPTHBLIX MaTepranos He
CYLLIECTBYET, 8 XMMYeCcKast MHEPTHOCTb He ABNSETCA rapaHTu—
en 6ronHepTHocTK) o 6uo- (umto-JTokcu4HocTu (puc. 1).

BroakTnBHOCTL MaTeprana 3aBUCUT OT Ero XMMUYecKoro
cocTaBa, cocTaBa NpPoAyKTOB paspyLUueHnsa B Buocpefax opra—
HM3Ma, CKOPOCTW pa3pyLLEeHKs, BO BCEX MHOroobpasHbix B3an—
MofencTeuax Bruocmuctem opraHnama. [ina matepuanos, He Co—
LEePXKaLLMX LUTOTOKCUYHbIX TAXESbIX 31EMEHTOB, 61I0KMPYHOLLIMX
npoLuecchl AbixaHns, MembpaHHoro TpaHcnopTa (Hanpumep,
CBWHLA, MbILLbSKA, PTYTW, K8AMWS, TaNIusa 1 ap.), BoakTMBHOCTb

mMaTepuana MoxeT BbiTb NpefonpefeneHa KoHLeHTpaunMamm
BbIAEeNAeMbIX B 30HE KOHTaKTa Makpo3neMeHTOB, MPUHUMAOLLIMX
y4acTve B 6oMnbLUMHCTBE BUOXMMNYECKMX PeaKLMI KNETOK (HaTpus,
Kanus, kanbuusa, marHua, ocdopa v T. A.) dencteutensHo,
BO3MO)XHOCTW afanTVBHOM CUCTEMbI KIETKM B YCMOBUSX U3MEHE—
HVSt BHELLIHE Cpefbl XEeCTKO onpeaeneHsl npeaenamm N3MeHeH s
thramonornyeckn aHauMbIx NapameTpos: TemnepaTtypsl, PO,
pH, koHueHTpaumsamm Na,/K—-1oHHOro aHTMNopTHOro TpaHcnop—
Ta, T. e. rpaHMLaMn OencTBMA MOHHO—KNETOYHOro roMeocTasa
(MIKT), koTopble onTUMU31poBany yCnoBua peann3aLim KNeTkom
ee reHeTM4ecKkon NporpamMmel. Y KNeTok pasnmMyHoro tmna av—
anas3oH gencteus mexaHuamos VK™ pasnunyeH, noatomy 6roak—
TUBHOCTb MaTepuarna npu ero LieneHanpasneHHoM CUHTE3e AomK—
Ha nexxaTb B rpanunuax genctemsa VIKI Tex kneTok, KoTopble
cnaraoT Maccy TKaHu, CoBMeLLiaemon ¢ matepuanom. Matepuan
MHBapVaHTHOro coctasa (Hanpumep, MeTann, crnnas, nonuvep)
MOXET YAOBNETBOPATL ONPERENEHHbIN TUM KNETOK, CKOPee BCe—
ro — dpmbpobnacToB, 06nagaoLLMX UCKIKHYNTENBHO LUNPOKAM
OnanasoHom gencteusa mexaHnamos VIKIT. BnnaHve maTtepuana
1 NpoAykToB Buoderpagaumn MOXET U3y4aTbCs MNpy M3MepeHUn
MeMBpaHHOro KIeToYHOro NoTeHLmana, CMHTe3a KIeTkor 6enkos,
dhepMeHTOB, CKOPOCTW AENEHNA 1 APYrMX NoKasaTenen KNeToY—
How feATenbHocTW. [JocToBepHbIe AaHHbIe 06 3ToM MoryT 060CHO—
BaTb OMTUManbHbIN cocTas BuomaTepuana.

BIIOCOBMECTVIMOCTb maTtepriana MoXeT MOHUMaTbCs Kak
CnocobHOCTL MaTepuana He U3MEeHATL HanpaBeHHOCTb B1oXM—
MUYECKMX PeaKLuii, He yrHeTaTb MoOphoreHeTUHECKNX NOTEHLNA
TKaHW, Cnaraemow KneTkamm onpeaeneHHoro Tuna. Paccmatpusas
TKaHb Kak CTPYyKTypy Bonee BbICOKOro Mepapxm4eckoro ypoBHs,
HaxopfsLLyoCA B npoLecce 06HOBMEHWs, pereHepauunn, cnenyet
0653aTenbHO MOMHUTb, Y4TO 0BHOBMEHME KNETOYHbIX NONYNALMA,
HanpaBeHHoe Ha KoMMeHcaumio yHKLUMA OTMUPAIOLLIMX KIe—
TOK WUNW CTaHOBALLMXCH (PU3N0Norn4eckn HeathekTnBHbIMM
(dhm3nonornyeckasa pereHepauus) unv nocne AencTBMsA nNo-—
BpexXpaalLmx (akTopos, paspyLLaoLLmMx KNeTo4YHY0 nonyna—
umio (penapatuBHan pereHepauys), IPoOXoanT TakxXe B pamkax
aJanTVBHbIX BO3MOXHOCTEN TKaHW.

BrocosmecTumocTb — nsbupaTensHoe, CNOXHOE CBOMCTBO,
B HEM OMocpefoBaHa BO3MOXHOCTb COCYLLIECTBOBaHMA Broma—
Tepuana 1 b1ocucTeMbI, COXpaHEHUS BCeX (OYHKLUMIN TKaHu, ee
cnocobHOCTM K pereHepauun. BeposTtHo, maTepuranos, obnaga—
IOLLIMX YHMBEpCcanbHom 6MOCOBMECTUMOCTbIO, HE CYLLECTBYET, U
No3TOMY OHM MMB0 OCTEOCOBMELLIEHBI, MIMB0 FrEMOCOBMELLIEHbLI 1
T. 4. OueHka aToOro cBOMCTBA HA OCHOBaHWW Pe3ynbTaToB U3y—
YeHWs TKaHEeBbIX peakuui «MH BUBOY NPeAcTaBnaeT 4ocTaTtoq—
HYIO TPYAHOCTb (ANUTENBHOCTL 3KCMEPUMEHTOB, AOPOroBU3HA
nabopaTopHbIX XMBOTHbIX U T. ).

BnonHepTHOCTL

Puc. 1. ['pachnyeckoe oTobpaxeHvie LuKarnbl BUoaKTUBHOCTU
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OuckyccuoHHbie 1 obuleTteopeTnyeckue pabortbl

BOPE3VICTEHTHOCTbL BbicTynaeT coBepLUeHHO Camo-—
CTOSITENbHBLIM CBONCTBOM M MOHUMAETCHA Kak CO6CTBEHHO CMo—
cobHOCTb MaTepwana NpoTMBOCTOATb B PACYETHOM BPEMEHMU
KOHTaKTa BCemMy KOMIMIeKcy BO3AencTBU Cpef, TKaHen opraHn3—
Ma 1 COXPaHSATb IN3NKO-XMMUHECKME, MEXaHNYECKME CBONCTBA
maTepuana (M3MeHATb Ux 3apgaHHbIM 06pasom). Y matepuanos
NPOTE3VPYHOLLEr0 Ha3HaYeHNa BeNMyYnHa B1ope3ncTeHTHOCTH
[omkHa bbITb BENVKa, B aHHOM CIly4ae OHa BbICTYNaeT Kak Npo-—
rHocTMYeckasn onst 060CHOBaHWA N3roTOBNEHNUS U3 HEMo NpoTe—
3upytoLLen KoHCTpykummn. CteneHb BUOPE3NCTEHTHOCTY, HapAay
C COCTaBOM, OMPeAEnseTcs YCnoBUAMN KOHTaKTa, CocTaBamu
6uocpen, mexaHnamamun brogerpagaumm, BOSMOXHOCTbHO
BKJTOHMEHWS NPOQYKTOB broferpafaumm B MeTabonmyeckme Lnk—
Nbl OpraHn3ma.

Ona kaxporo nagenus TpeboBanusa K ero Buomartepuranam
pasnn4Hbl N KBAHTUMLMPOBaHbI B TPEX YKa3aHHbIX CBOMCTBAX:
LA MNnaHTaTa—-nNpegmMeTa, yCTPoMCTBa, BBOAUMOrO B TENO Na-—
UMeHTa Anst BbIMNOMHEHUS MEANLMHCKWX, (hapMaKonormyeckmnx
Lenen 1 3aTemM yaansemoro unm co BpeEMEHEM 3aMeLLaeMoro
TKaHAMU opraHvama, nnbo ansa (3Hgo)npotesa—6buomexaHn4ec—
KO KOHCTPYKLMW, KOTOpas B 3afaHHOM WHTepBasne BpeMeHU
pomkHa adhdhekTMBHO 3amellaTb (KoMneHcMpoBaTb) yHKLMIO
yTPaYeHHOro opraHa unm cerMeHTa opraHa.

MNonyyeHne Komnnekca Takmx xapakTepUCTUK COMPSXKEHO,
Kak NpaBuno, C JOMNOMHUTENbHbLIMM LOPOrOCTOALLMMMN UCCRER0—
BaHWSMK, KOTOPbIE pacCMaTpMBaOTCA Kak HeobxoaMbI aTan
pa3paboTki 1 060CHOBaHMA NPUMEHEHNSI B KOHCTPYKLMM TEX 1N
WHbIX MaTepunanos.

VHTepecHo, 4To pasgeneHue cdep [eAaTensHOCTY B Brioma-—
TepuanoBefeHW 3anagHble Meguky BOCNPUHSANM Kak 0bbl4Hoe
peno. Ho, 3HakomMsACb C JOCTUXKEHUSIMM HOBbIX 3anafgHblX Tex—
Honorun B 80-e rofel, BeLyLLMe NpeacTaBUTEN OTEHECTBEH—
HOW 3KCMepUMEHTanNbHOM MeguLIMHbI OTHIOOb HE CTanu pafeTb O
pasBuUTUK poccunckoro briomaTepranoBefeHnsi (co3gasaTh Ha—
YYHbIE LIEHTPbI, FOTOBWUTL KaApbl), OHW YCMOTPENW B CO3LaHWN
HOBbIX B1OMaTeEpPManoB, USAEeNUIA MeONLIMHCKOM TEXHMKI CBOE HO—
BOE HanpasrneHue vuccnegosaHunin. YnpasgHeHne MyHvegnpoma
CCCP, pacnonarasLLero cneumanbHbIM/ 3aBoAaMu1, UHCTUTYTa—
MW, KONNeKkTMBamMu CneumanicToB, 1 NorfoLleHre ero OCTaHKoB
MwuHzgpasom CCCP HeraTvBHO ckas3anocb Ha pa3suTn 6ro-—
MaTepuanoBefneHus.

Bosbmem gns npymepa obnacte kapguonoruv. Boamox-
HOCTb MCMNoMnb30BaHusA (060CHOBaHVE NPUMEHEHWA) Ana HOBbIX
KOHCTPYKUMIA MPOTE30B KNanaHoB ceppua KepamMu4eckmx Ko—
pyHOOBbIX MaTepuanos, «MoaHbix» B 80—e rofgbl, n3y4anace Ha
Kadhegpe onepaTMBHOM XMPYPrM 1 ToNorpaguyeckon aHaTo—
M MMA um. V.M. CeueHoBa. B nccnegosaTensckyto npo-—
rpammy 6binv BKIKOYEHbI TAKXXE TPaguLMOHHO NPUMEHAEMbIE B
cepaeYH0—-COCYAMCTOM XMPYPrun cnnasbl TUTaHa (metann),
thToponnacTbl (monumepel), T. €. MaTepuansl UHOM NPUPOLbI,
Yem BbiCoKoTemnepaTypHo crneveHHas 3 Al,O, kepamuka. [na
MaTepvana KnanaHa MccnefoBaTeny B Ka4ecTBe rMaBHOM xa—
pakTepUCTUKM Ha3Banu BuoMHepTHOCTb. Ee oueHmBany gnsa nc—
crnefyemMor KepamMuKn 1 MaTepuanoB CpaBHEHWA MO TOMLMHE
COedVHUTENBHOTKAHHOW Kancynbl, KoTopas 0bpasyeTcs BOKpYr
MMNnaHTpyemoro obpasua B MblLLLe 6efpa KpbICbl 1 CKOPOC—
TV ee obpa3oBaHuA. o pesynbTaTtam 3KCNepyuMeHTa cambiv
BUOVHEPTHBIM MaTepranom Npu3HaH nenkocandup (MoHoKpy—
crannuyeckan mogudmkauma AlO,), camble xyaLive nokasare-
nn -y TutaHa. Pabo4asa rmnoTesa nccnegoBaTenen 3aknioya—
nacb B TOM, 4T0 Hanbonee ApKo 6BUOMHEPTHOCTL NOBOro
MaTepvana NposiBnseTcs B TPOMOOPE3NCTEHTHOCTW, T. €. B CMO—
COBHOCTM «MH BMBOY» MPOTMBOCTOATL 06pasoBaHUio TPOMEOB.
[Npwn nccnegoBaHUM HEXM3HECNOCOBHBIX CUHTETUYECKNX MaTe—
pvianos, B JONrOBpeEMEHHOM (00 ABYX NET) akcnepumeHTe Bbina no—
fy4eHa KapTVHa B3aUMOJECTBUA UMMIaHTUPOBaHHbIX B BEHO3—
HOe 1 apTepranbHoe pycrno TPYBoK 13 NCCnegyeMbIx MaTepuanos

n kpoBw. VlccneposaTtenen He CMyTUMO, YTO BHYTPEHHSS MOBEP—
XHOCTb MOPUCTLIX Kepammn4eckmx TpyBoK yxxe Yepes Tpu Mecsua
«noKpbIBanacb MNNOTHOGUKCUPYEMO HEOMHTUMOY, UMEHHO 3TN
cnov npensTcTBoBanu obpasosaHuio TpomboBs. Hu nenkocan-—
dhvp, HY TUTaH He obnafgany TakMW CBOMCTBaMM, XOTH Bbinv 3Ha—
4nTenbHO BUONHEPTHEN MOPUCTON KOPYHOOBOW KEpamMUKU.
ImeHHO € NoBepxHOCTK 3TUX TPYBOK HEOMHTMMa OTCnavBanach
1 cTaHoBUMack Npu4nHo Tpomb030B. Beab Hepapom TuTaH m
dhToponnacTsl TPaANLIMOHHO MPUMEHSAOTCS B KOHCTPYKLMAX MPO—
Te30B KanaHoB CepAaLa 1 MCKYCCTBEHHOrO cepaua. BmecTe ©
TeMm, OTEYECTBEHHbIE KApAMONOri MPOMrHOPMPOBanu nepcrnek—
TUBHbIE MCCMNEQOBAHNA B CO3AaHNN KCTEHTOB) — apMUPYOLLNX
BHYTPUCOCYONCTbIX KOHCTPYKLUMIA, BBOAUMbIX ManoVHBa3VBHbIM
METOAOM B KOPOHapHble apTepun 1 3ahhekTMBHO NPenaTcTBy—
IOLLIMX Pa3BUTUIO MLLIEMUYeCcKo BonesHun cepaua. B HacToswee
BPEMSA KapAvonorn npegnaranT POCCUACKUM NauMeHTam oLe—
HWTb MO AOCTOMHCTBY HE CBOW pa3paboTKu, a KynuTb U3AEenvs
3anapfHbix vpmM — OT CTEHTOB [0 NPOTE30B. [1pn 3T0M 06bLEM
onepaTUBHbIX BMELLIATENBCTB MO TEXHONOMM CTEHTVPOBAaHWA OLie—
HvBaeTcs npubnuantensHo B 800 Tbica4 onepaumi B rof, a cTo—
MMOCTb CTEHTa Ha HalleM pbiHke goxoguT Ao 3000 gonnapos!

3BecTHo, 4TO LeHa nagenun (mommmo cobcTBeHHO 3aTpaT
Ha NPOV3BOACTBO) BKMOYaET:

— CTOMMOCTb NOMYYEHNSA PErMCTPALIMOHHBIX 1 pa3peLLMTENbHbIX
LOKYMEHTOB Kak B CTpaHe Npou3BOACTBAa, Tak 1 B MuH3gpas-—
coupassutusa Pd;

— 3aTpaThbl Ha AONTOBPEMEHHbIE Y BCECTOPOHHME KIMMHUYECKNE
ncnbiTaHus, NoaTeepxgatoLme adthekTMBHOCTb NPUMEHEHMUSA
N30enus, ero Ka4eCTBEHHbIE XapakKTEPUCTUKN 1N HOBblE TEXHO—
norn4eckne NpuemMsl ero NPUMeHeHs;

— onnaTty paboTel GriomaTepranoBefos, KOTopble obecneYn—
N HOBOMY U3AENMI0 HEM3BECTHbIA paHee KOMMNEKC CBONCTB U
TeM cambIM — KOHKYPEHTHOCNOCOBHOCTb Ha MMPOBOM PbIHKE Me—
OMLIMHCKMX TOBapOB.

Hoknap akcneptos BO3 2005 roga «penoTepaLLeHme xpo—
HMYecKknx BonesHemn: MHBECTULIMM B XMU3HbY KOHCTATUPYET, 4TO B
CLUA, Anrnun, KaHage, ABCTpanum CMepTHOCTb OT CEPAEYHO—
cocyaucTbix 3aboneBaHuin cH13Mnack 3a nocnegHve 20 net 60—
nee, 4yem B ABa pa3sa! A B Poccum — npopgonxaeT pactu, n Ha—
LLUMX COOTEYECTBEHHNKOB yMUPaeT B Tpu pa3a bonbLue, Yem B
nepe4vncneHHbix ctpaHax. OupekTop LISIT, akagpemuk PAEH,
npodpeccop A.C. BpoHLuTernH o6o6LLaeT HacyLLHble 3ada4n oTe—
4YeCTBEHHOr0 34paBOOXPaHEHVS:

— Heobxogumo, 4Tobbl MuHakoHompassuTua PP nepectan
3aKkynaTb Meaunsfenvsa 3a pybexxom;

— BO3p0AnTb COBCTBEHHLIN MuHMeanpowm;

— Hay4MTbCHA AenaTb CBOW u3penus, 4Tobbl He 3aBUCETb OT
nmnopTa.

OpHako nobor BpaY, AerCTBYS B CBOVX NPOECCUOHAaNbHbIX
nHTepecax, naberas KOH(NMKTOB CO CTPaxX0BbIMY KOMMaHUAMN,
6e3ycnoBHO, NpeanoYTeT (M 6oNbHOMY NOCOBETYET) UMNIAHTU—
posaTb n3fenve He 6onee AeLleBoe, a NPOAYKT N3BECTHON thp—
Mbl, rapaHTUpytoLLen adheKTMBHOCTL NPUMEHEHUS, TeM bonee
3TO He ByfeT onbITHbIN 0bpaseL, akcnepuMeHTansHon nabopa-—
TOpUM CBOEro MEAMLIMHCKOr0 MHCTUTYTA, 38 KOTOPbLIN HUKTO He
HeceT OTBETCTBEHHOCTU.

Ho B oTevecTBeHHON (COBETCKOM) MEAULIMHE MONYYanu 1 He
Takve pesynbTaTtbl. [locTaTo4HO BCNOMHUTL, Kak B 1956 rogy
3.41. Bapec n B.I'. Enncees oTkpbinu «HOBYO 3py» B OpTONean—
vyeckon ctomaTtonorun. OHM NpegnoXunyM ncnonbL3oBaTe AnNA
3HA0CCAanbLHOro NPOTE3NPOBaHMA UMMNNAHTaTbl U3 akpUnoBbIX
nonumepos! B akcneprmeHTe «MH BUBOY, UMNNAHTUPYS B KaHa—
Nbl aNbBEOAAPHOro rpebHsA LWTUITLI U3 NoNMMETUIMETaKpuUnaTa
(MMMA) gpnameTtpom 1,5-3 MM, uccnegoBaTeny KOHCTaTUPO—
Banu, 4TO BOKPYr MMMNaHTaToB CO BpemMeHeM hopmupyeTca
COeAMHUTENbHOTKaHHaA kancyna. Ha atom ocHoBaHun 6bin
choenaH BbiBog: NMMMA He NpenaTcTBYET NpoLeccam pereHepaumm
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KOCTHOW TKaHW, T. K. COEAVMHUTENbHAA TKaHb, (HOPMUPYA Kancyny,
MOXET NpopacTaTb B CKBO3HbIE OTBEPCTUS 1 CNOCOBHa yAepXn—
BaTb MCKYCCTBEHHbLIN 3y6 1 BOCMPUHMMATL Harpysky. ABTopb!
yTBEpxaany, 1Yto obpasusl NMMMA gemoHCTpupyroT yeTon4m—
BOCTb K TKGHEBbIM CEKPETaM, HE N3MEHSITCH NPV AUTENBHOM
npebblBaHMN B OPraHN3Me, 8 CO CTOPOHbI TKaHEN He 0TMeYatoTCs
LOVCTPOINHECKME N3MEHEHWS, HE CHMTaA BOCMAaNMTENbHOM peak—
L1n nocne BBEAEHWA UMMNaHTaToB. Ha 0CHOBaHWMM 3TVX BbIBO—
[0B 6bin AaH CTapT LUMPOKOMY BHEAPEHWIO HOBOro MaTepuana
LN 3H[00CCAanbHOro NPoTe3VpPoBaHKA.

OpHako pesynbTaTbl NpuMeHeHnsa nvnnaHtaTtos n3 NIVIMA B
KIMHWKaX NPUHECHM pa304apoBaHune: aKpuoBble KOHCTPYKLMK
He NHTEerpypoBanMCb B YEMOCTHBIX KOCTAX NaLMEHTOB, OCTaBa—
NNCb MOABWXHbBIMW, HE CO3AaBas NPEAnoChINoK K COBCTBEHHO
HeCbeMHOMY MPOTE3MPOBaHWIO, 8 COeANHUTENBHOTKaHHas Kan—
cyna 6bina NposiBNEeHVEM He OCTEOMHTEerpaumun, a peakumen
opraHv3mMa Ha BBefeHVe NHopoAaHoro Tena. BnocnepcTsum Bbl—
BO[bl UCcneposaTenem bbiny NpU3HaHbl OLLMBOYHBLIMMN.

MeTopn npoTe3npoBaHna Ha MMMNaHTaTax okasancsa CKoM—
NpoMeTUpoBaHHbIM 1 3anpeLleHHbIM B CCCP Ha uenbie 30 net!
Mpukaz M3 CCCP Ne 310 ot 04.03.1986 roga «O mepax no
BHEAPEHWIO B NPaKTWKY OPTOMEANYECKOro NeYeHns C UCMoNb—
30BaHMEM VIMMNAHTaTOB» KOHCTaTMpOBan oTCTaBaHve oTeve—
CTBEHHOW MEAWLNHBI OT COBPEMEHHOMO YPOBHS MeAMLIMHCKMX
TEXHONOrM 1 OTKPbIN POCCUACKMM NaumMeHTam nepcrnekTnsy
NOMy4eHnsa NOMOLLIM Ha MMPOBOM YPOBHE.

Nonseka Tomy Ha3ag, Korga akTyanM3nposBanncb BOMPOCHI
NpUMEHEHUS, CneunanbHbIX 0CTEOCOBMECTUMbIX MaTepranos
Ans NevYeHns KOCTHbIX 3aboneBaHnii, PEKOHCTPYMPOBaHWA 1 BOC—
CTaHOBNeHNs hparMeHTOB CKeneTa 1 3HA0NPOTE3MPOBaHWS, HI
y MEAVKOB, HW Y BriomMaTepranosefos He bbino YeTKMX NpeacTas—
MEHWI HX O CaMOM MPOLIECCE OCTEOreHesa, H1 0 MexaHn3max
B3aMMOAENCTBUA KOCTHOM TKaHu ¢ 6riomaTepuanamun. XoTa ans
peLLeHna 3agad 0CTeo3aMeLLeHN XMPYPrii MHOMMX NMOKONEHNIA
npegnarany aMnMpU4ecky HangeHHble MaTepranbl 1 TEXHOMO—
run. Tak, HaLwnm NpUMEHeHVe ayTo—, anno-, KCeHoTpaHcnnaH—
TaTbl KOCTHOM TKaHW, 6pecthoKoCTk; B1MONONMMEPHbIe MPOAYKThI,
nony4eHHble 06paboTKow TPYMHOM KOCTY (AeM1Hepann3oBaHHas
KOCTHas TKaHb, AENPOTENHN3MPOBAHHAs KOCTHasA TKaHb 1 ap.).

BHepnpeHve npenapatos, NogaBnstoLLmx peakumm oTTopxe—
HVA NepecaKeHHbIX TKaHEeW 1 OpraHoB, MPUBENM K YCUNEHHOM
LeATeNbHOCTM TPAHCMNaHTONoroB Mo Nepecapke Lenbix dpar—
MEHTOB CKerneTa, Ho B KoHLe 80-x rofoB NpuMeHeHVe 311X 40—
CTVKEHWI B NpaKTuKe BbIno NprocTaHoBNEHO.

CnepyeT 0TMETUTb, YTO TECTMPOBAHWE TPYNHOro Mateprana
unu goHopa Ha BIY-3apaxeHHoCTb 3aTpyaHEeHO TeMm, YTO BU-—
pYyCHble aHTUTENa NOABNAOTCA B ONPEAEensieMoM aHanMTU4ecKoM
KONM4ecTBe TOMbKO Yepes3 2 Hedenn Nocne 3apaxeHuns.

1 3a4acTyto HM BpaY, HXU camM PeELIMMNEHT U AOHOP ELLE He
3HaloT 0 3apaxeHun BlIH-nHdekumnen nepecaxnsaemoro
opraHa, TkaHew!

NoHeBoNe MeAuKM BCAOMHUAM O MaTepuanax CUHTETUYEC—
KOro MPOMCXOXAEHUS, KOTOPbIE MHAYe, YeM «Bronornyeckume 3a—
HO3bl B TENE YenoBeKay paHee 1 He paccmaTtprsanit. I/l nockonb—
Ky 6uomaTepuanosefeHne 6bIN0 3anMHTEPECOBAHO B
OCYLLIECTBIEHMI CMHTE3a 0CTe03aMeLLaoLLmnx MaTepuarnos, B
N3y4eHNN X CBOVCTB, MOMCKE 06LEKTMBHbBIX METOA0B TECTUPO—
BaHWs, TO NpoBeAeHne COBMECTHbIX UCCnefoBaHuii oboraTuno
Kak ocTeonoruio (May4atoLLyto mopdhonoruto, huanonoruto, 6ro—
XUMWIO KNeTok), Tak n BuomaTtepuanosefeHue. liccneqosaHus
80-90 rr. XX Beka yTo4HUNN NOHATUA BUOCOBMECTUMOCTHY,
cthopmmpoBanv TpeboBaHUa K 0OCTeo3aMeLLatoLLyM 0cTeonna—
CTUYECKMM MaTepranam.

[Npv BCECTOPOHHEM M3YHEeHNM NEPCNEKTMBHbLIX Brokepamm—
4eCKUX MaTepuanos, NoNy4eHHbIX BbICOKOTEMMEPATYPHBLIM Cre—
KaHvem KanbumeBoro coctaTta-rugpokcunanatuta (FAlla),
MpYMEHeHHbIX B BUAE MpaHyn And 3anonHeHrsa KOCTHOro AedhexTa,

Ha nosepxHocTu rpanyn ["Alla 6binn 0bHapyXeHbl pe30p6LMoH—
Hble nakyHbl. B 30He KOHTaKTa ¢ KepaMM4ecKUM UMMANaHTaToM
Haxogunncb MHorosigepHble kneTkn pasmepom 50-150 mkm,
KOTOPbIe NCCNeAoBaTENN Ha3BanM CHavana KepaMoKnacTbl, «0C—
TeoknacTtbl kepamuky [3].

Ho paboTbl ronnaHpckoro nccnegosatens [e bprovHa (cTas-
LLME KIMacCuKom ocTeonornn 1 BruomaTtepuanosefeHs), Nay4ms—
LLero B3aMMOAENCTBIME KynbTyp OCTE06NacToB 1 OCTEOKIACTOB C
nopnoxkamu n3 MAlla, Ha KOTOpbIX X KyNbTUBMPOBaNA, OfHO—
3Ha4HO naeHTUdmumposanu knetky—pesopbep [4]. 310 6bin
06bI4HbIN OCTEOKNACT, OTKPbIThIN eLe B 1873 r. Kennnkepom!
1 mexaHn3m npurKpenneHns ocTeoknacTta K KanbLuueso—oc—
dhaTHOM KepaMU4ecKor NOAMOXKE 1 ero pe3opbTVBHbIE aKLmn
BbIMn MOEHTUYHBI NpoLeccamM pe3opbuunmn KOCTHOro MaTpukca 1
6rioMrHepana KoCTW «u1H BMBOY. Bbino akcnepymMeHTansHo noka—
3aHO, 4YTO YBENMYEHWE LLIEPOXOBATOCTN KEPaMUYECKOM NMOANOXKM
aKTMBM3UPYeT NPUKPEneHne 0CTeOKNacTa, YTO CornacyeTcs c
06bI4HbIM «MOBEAEHNEMY OCTEOKNACcTa, BXOAALLEro B KOCTHbIE
KaHanbLbl, 4T06b! YMNOTHATL 30HY Pe3opbunn Nog  nInasmo-—
nemmon. [Nog ocTeoknacTom nokansHo pH gocturaet 4,5 ep.
B atux ycnosumsax 6romMyHepan KOCTHOM TKaHW, KOTOPbIA He AB—
nAeTca aHarnorom crexmomeTpudeckoro "Alla-Ca, (PO,) (OH],,
HO npefcTaBnseT cobor fannMT—KapboKCUrgpoKeun anaTuT —
Ca,(P0O,)*(CO,),0H ~ ¢ nabunbHon anaTUTOBOV CTPYKTYpOW 1
pasmepom kpuctanna rno ocu A — He Bonee 100-400 aHrcT-
pem ycuneHHo pesopbupyetcs.

IMmeHHo 3TOT theHOMEH NO3BONSET OPraHnM3My NoAAePXNBaTb
MOCTOSAHHYIO KOHLIEHTPaLMIO KanbLmMsa BO BHYTPYOPraHHbIX Cpe—
nax u pasHosecue XaccensbaHara CO - CO,. OencTtenternsHo,
obpasupbl nognoxek 13 MAlla ¢ gediekTHom CTPYyKTypOKr, nony—
YeHHble Npu TemnepaTtype cnexkaHus Hxe 900 C°, pe3opbupo-
BanUCb KynbTypolr OCTEOKNAcToB MeHee, 4YeM 3a 6 Yacos. B 1o
Xe BPeEMS NMNOTHOCMNEYeHHbIe MOANOXKW, MONyYeHHbIe NPy TeM—
nepatype 1125 C° He nogeepranvck pe3opbuunn BoobLLe.

3y4eHre noBegeHns KynbTyp 0CTEOBNACTOB «MH BUTPO» Ha
nognoxkax n3[Alla BbIaBUnm, 4To MeEXaHN3M NPUKPENeHNs 0C—
Teobnacta ¢ NOMOLLbIO (hOKanbHbIX KOHTAKTOB MNasMoneMmbl
OfHOTUMEH C 0BLLEKNETO4HbIM MEXaHN3MOM, HO PeLIenTopbI Kie—
TOYHOr0 KOHTaKTa B3aUMOLENCTBYIOT B NOCNE[OBATENLHOCTY,
KOMMnemeHTapHo agcopbrpoBaHHbiM 6eNKoBbIM MOfeKynam.
[esaTenbHoCTb akTMBHOro octeobnacTta Ha NOANOXKE TakxXe He
OTNIM4aEeTCHA 0COBEHHOCTAMM — OH CEKPETUPYET KonnareH, Npo—
TeornmKaHbl KOCTHOMO MaTpUKCa, PerynMpyet MYHepanM3aumio
HOB0OObGpPa30BaHHOMO MaTpukca, 4To 3aHumaeT noytn 70% ero
LeATenbHOCTU. XapakTepHbIM NPU3HaKoM akTUBHOCT 0CTe0b—
nacTa BbICTyNaeT Hann4ve B 30He B3aMMOLENCTBUS C MOANOX—
KOW — «MaTPUKCHbIX BE3WNKYMY, KNETO4HbIX 06pa3oBaHni, B KO-
TOpbIX HAX0AATCA iparMeHTbl MUKPOKPUCTannos 6MoMMHepanos
kocTw. JlokanbHbin pH B 3To 30He paBeH 7, dhocchonunnasa u
nenTngasa cnocobCTBYOT Aesarperaumnm BE3nKyn 1 NosBneHno
Ha CBET (hparMeHTOB MUKPOKPUCTANMoB, KOTOPble 3aHMMatoT
MECTO B KOMNareHoBbIX Liensx, OCYLLECTBASS MUHepanu3aLmno
HoBoobpasoBaHHOro maTpukca. LLlenovHan chocchatasa, npo-
Oyuvpyemasi ocTeobnacToMm, OCyLLECTBANAET rmapon3 anpoB
dhocchaTos, 1 NpoaykT 3Toro npouecca — noH PO4-3 BeicTpo
coeguHsieTca ¢ MoHoMm Ca?', o6pasysa crno amopdHoro rug—
pokcuanatuTa. /IMeHHo Hanu4me 3Toro MoBEepXHOCTHOrO Chos
rmapokcuanatuta ABnAeTCca Npeanockinkon obpa3osaHns Co—
eAnHeHnss HoBo0bpa30BaHHOM KOCTHOM TKaHW 1 MOANOXKM, T. e.
06pa30BaHVsA OCTEOMHTErPaTUBHOrO COEAVHEHNS.

Takum 06pa3om, BbIABMNEHbI KPUTEPUM OTHECEHNA BriomaTe—
pranoB K 0CTEOCOBMECTUMbIM: OCTEOCOBMECTUMbIN MaTepuan
He NpensaTCTBYET ONTUManbHbIM YCNOBUAM peann3aLmnm reHeTn—
YeCcKUX NporpamMm KneTok KocTHom TkaHu. OgHako npolecc oc—
TeoreHesa He Cy4arnHo Nony4un onpeaeneHre Co3naaTensHoro
paspyLueHunay (creative distraction), noCkonbKy B OpraH13me no-—
CTOAHHO B XO€ MEXKIETOYHbIX B3aUMOAENCTBN LIMKINYECKOro
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xapakTepa nponcxoauT hranonornyeckasn pereHepaums KocT—
How TKaHu. Cxema 3T1X B3aUMOOencTBUA BKIKOYAET 3Tanbl: ak—
TmBaumm, pe3opbummn, pesepcuu, hopMr1poBaHnsa HOBOW KOCTH,
nokos [S]. [nuTtenbHocTb Lmkna ansa rybyaTon KocTn cocTaBnsa—
et B cpegHem 171 geHb, T. e. No4Ty 6 Mecaues; ons KomnakT—
Hou — 196 gHen, T. e. 6onee 6 mecsaues. [JocTuraembivi Ipy 3ToM
KOCTHbIN BanaHc Mexay paspyLuaemon 1 BHOBb CO3[0aBaemMon
MacCOoW KOCTHOMO BELLIECTBA B KaXA0M LiKI1e JOMKeH BbiTb No—
noxuTensHeiM. C BO3pacTom vnv nNpu Hanuyinm 3abonesaHuii
N3MEHSETCA ANUTENBbHOCTb KaXJoro atana, yMeHbLUAeTCA ak—
TMBHOCTb 0CTe0611acToB, OMUHMPOBaHWE pe30p6TUBHBLIX MPO—
LIeCCOB NMPVBOAUT K AECTPYKLMM KOCTHOM TKaHW.

Kak npaBwuno, npu nccnefoBaHusax «MH BUBOY» 3KCNEpPUMEH—
TaTopbl 4OBONLCTBOBANUCL KApPTUHOW B3aUMOLENCTBUA NMMN—
naHTaTa M KOCTHOW TKaHu B BrvxanLume nocne uMnnaHTaumm
CpOoKW, He NofJo3peBas, YTo AnHamuka npouecca B 6onee no-
30HUX PEMOAENVPYIOLLMX 3Tanax byaeT HenporHosvpyemon. Tak
¥ Mony4anochk: NNOTHOCMNEYeHHbIN umnnaHTat ua MAlla, ALO, n
Op. B UMKIe peMofenpoBaHuns, He NofgBeprasicb pe3opbuun,
nposoLMpoBan pe3opbLmoHHbIE MOTEPY OKPY>KatoLLIEN KOCTHOWM
TKaHW, 0bpa3oBaHne COeaNHUTENBHOTKAHHOM Kancysbl BOKPYr
nmnnaHTaTa. lNonoXxeHne He yny4LLInnock gaxe npu yTBepxae—
HUAX KIIMHULMCTOB O HanM4Mn OCTEOreHes3a 3a Karcymnow, T. H.
«OVCTaHTHOro OcTeoreHe3an.

Takum obpasom, 0bszaTensHbIMK TpeboBaHUAMK (ycrosu—
AMU HEOHXOOMMBIMW 1N [OCTATO4HbLIMK) K OCTEOCOBMECTUMbIM
MaTepvanam ABAATCA He ToNbKo obecneyeHne onTUManbHbIX
YCNOBUIA peannaaLumnm reHeTUYeCKMX NPorpaMm KeToK KOCTHON
TKaHW, 1X OYHKLMNOHMPOBAHWSA, HO U MEXKIETOYHbIX B3aMO—
LencTBuin (0CTeoKNacTHbIX,/ 0CTeobnacTHbIX aHcambnen) B Xofe
penapauun 1 M3nonorm4eckon pereHepaunm (pemogenupo-—
BaHus). [MnoTeTnyecknn BromaTepuarn, obnagatoLmn Takmum
KOMMNEKCOM CBONCTB NPy B3aUMOZENCTBUM C KOCTHOM TKaHbHO,
06pa3yeT NPOYHY OCTEOUHTErPATUBHYO CBS3b 1 BO BCE BPEMSA
npebbiBaHMA B OpraHn3me Hapsigy C KOCTHOM TKaHbH N30XPOHHO
y4acTBYEeT B LMKI1ax PEMOLAENMPOBaHMSA, MOCTENEHHO 3amMeLLa—
AICb COBCTBEHHOM HOBOOOPa3yeMor TKaHbH0 NnaumeHTa.

Takow knacc 6ruomatepuanos 6bin HangeH B 1972 rogy npo—
theccopom JTappu XeH4vem [B]. Bnepsble ans cTeknoBuaHbIX
cunukodhochaTHbIX MaTepmnarnos, CoaepXXaLLnx oKcmabl Kanb—
umsa 1 Hatpua (Brioctekno 45395), bbin 3KCNepUMEHTanNbLHO yCTa—
HoBfeH hakT 06pa3oBaHUS MPOYHOro COEAMHEHWUST C KOCTHOWM
TKaHbto. Hapsgy ¢ 6uocTeknamun, HoBoe MaTepuanoBefyeckoe
peLleHne BbIno HarMgeHo B rpyrnnax CTEKNOKPUCTanIM4ecKmnx
MaTepranos (cuTannos), cogepXxaLumx MUKPOKPUCTaNIMHYeCKY
dhasy kanbumesbIx hocchaTtos—-TAll, TK® n T.4.

BaprabenbHOCTb COCTaBOB CTEKMOKPUCTAMIMYECKMX MaTe—
pvanoB, BO3MOXHOCTb MOMyYUTb MNYyTEM HaMpaBieHHON KpUc—
TanM3auum He ToMNbKO OAHOM, HO HECKOMbKIMX KPUCTaNINYeCKnNX
thas, n3meHATb COOoTHOLLEeHVE ha3 1 cTeknoobpasHor MaTpu—
Libl, HAMPaBEeHHO N3MeHHATb CBOMCTBa B1ocUTanmoB, 4YTo caena—
10 3TN MaTepuvanbl Haubonee NepcnekTUBHbIMK B MiaHe CO3ha—
HUS UMMNAHTaTOB U MPOTE3MPYIOLNX U3OENUN ONS NeYeHus
KOCTHbIX 3aboneBaHuin, PEKOHCTPYKLUUN 1 BOCCTAHOBNEHNS
thparmeHTOB ckeneTa.

B koHue 80-x Havane 90-x XX ctonetus rogos B CLLIA,
AnoHunn, cTpaHax EBponeickoro coto3a BHegpeHb! B KIMHUYEC—
KYK MPaKTUKY 1 NOSIBASKOTCA Ha PbIHKE MeANLMHCKMX TOBapoB
pasnun4Hble CTEKMOKPUCTaNIMYecke B1oakT1BHbIe MaTepuarsI
(BrocuTannbl) ¢ pa3nuyHbIMM HasBaHUAMW. [/Ix HaumHaloT npea-
naraTb poccunckum knuHkam. Ho ¢ 1995 ropa B knnHMYecKom
npakTuke B PP paspeLueH K NpUMEHEHNIO 0TEYECTBEHHbIA 60—
aKTUBHbIV CTEKTOKPUCTANNMYECKUIA MaTepuarn, CoaepXKaLLlnim oK—
cuapl KpemMHKA, pocdopa, LMHKa, Kanbums, MarHns, antoMUHKS,
a B Ka4eCcTBe MOHoKpucTanmyeckon asbl (Lo 30 obbem. %) —
pannut-kapbokcurngpokcmanaTuT — XMMUYEeCKUiA aHanor
6uoMuHepana KocTHow TkaHw. //13genns n3 atoro matepvana —

NMMNaHTaTbl pasnn4HbIx hopm (FpaHynmMpoBaHHble 1 06beMHbIe]
1 NOPUCTOCTW MO3BOMSAIOT HE TOMBKO 3aMECTUTbL 06bEM yTpayeH—
HOW KOCTW, HO 1 co3aaTb MOPhoreHeTU4Yeckne 3ameLLatoLLme
CTPYKTYPbI (T.H. KKOCTHbIE 6MOKMY). ONTUMM3MPOBaHHbIN COCTaB
BrocuTanna nossonun nony4nTe BuomaTtepuan no MNoTHOCTY,
TEPMNYECKOMY KO3IPULNEHTY NMMHENHOIO PaCcLUMPEHUA HE
OTIMHaIOLLMIACS OT KOCTHOM TkaHu. Ocobbin MHTepeC NnpeAcTaBnaeT
pasnun4ne ycTton4mBoCcTy MaTepuana K BO3OenNcTBUIO LLIENOYEN U
Kv1cnoT bonee Yem Ha ABa NOpsAAKa, YTO ONPERENUI0 CNOCOBHOCTb
MaTepuana paspyLlaTbCa B HEOPraHNYeCKMX U OPraHn4ecKux
K1cnoTax (yronbHom, MonNoYHOM, IMMOHHOM) U MPOTUBOCTOSTbL AEN—
CTBUIO LLENOYHbIX Cpef opraHmama. [pogykTbl paspyLleHus,
KONMM4eCTBO 3NEMEHTOB, NePexoaaLLmx B Brocpedbl Npu pas—
pyLLeHun BuocuTanna, nexar B rpaHuLax msmnonorm4eckn go—
NyCTUMbIX KOHLIEHTpauuin. Ho nossnsoLLmMecs B MOBEPXHOCTHbIX
CNOSAX MOHbI KanbLmWs, MarHus, KpemHus, LumHka, hoctopa 06—
napatoT 0cTeoTponHeLIM AecTereM. Obpa3oBaHne 0CTEOUHTEr—
paTVBHOr0 COEAMHEHNS C KOCTHOM TKaHbtO (TECT Ha BbITankmea-—
Hne o6bpas3ua M3 KOCTHOMO3roBOrO KaHana) maTepuan
LEMOHCTPYPYET nocne 5 Hepenb MMNnaHTaumn.

B koHTakTe ¢ kneTkamum 0CTeOreHHbIX KynbTyp AOCTOBEPHO NO—
KasaHa 61oaKTMBHOCTb 3TOro coctasa. KneTkm-npefLecTBeH—
HVKM 0cTe0bnacToB Ha NOANoXKe BuocuTanna pacnnacTbiBaloT—
csl 1 HeobpaTMo andhdhepeHUMpyoTCs B 0CcTe0bnacTnyeckom
HanpasneHuy (pyc. 2), a Ha NOPUCTbIX MOANOXKaX MUFPUPYHOT B
nopbl 1 NpoNMepUPYIOT, YTO NOATBEPXXAAET OCTEOKOHAYKTUB—
Hble CBOMCTBA MOPUCTbLIX MMMNAHTAToB. YAenbHaa akTMBHOCTb
Leno4Hon hochaTtasbl Ha MOBEPXHOCTM UCCheayeMbix 06pa3LoB
6briomaTepuana B 2 pasa BblLLe, YEM Ha KOHTPOMbHOW MOANOXKe
13 xummKo-nabopaTtopHoro ctekna OT-23. benkosbin MaTpuKc,
€03[AaHHbI1 Ha MOBEPXHOCTU, YCUMEHHO MUHEPaNM3yeTcs.

Puc. 2. KynbTypa ocTeobnactoB KocTey Yepena
HOBOPOXAEHHbIX KPbIC.

YBennierne: x1500; ckaHvpyroLLast 3neKTpOHHast
mukpockorms (CIM).

lMpenapat H.C. HukonaeHko, V1.J1. [MaTokuHa
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Bbin n3yveH xapakTep hopMMpOBaHMA KNETOYHOr0 MOHO—
CNosi Ha MOBEPXHOCTM rpaHyn (puc. 3) 1 NnacTuH B 3aBUCMMOCTH
0T npepBapuTensHon obpaboTkn maTepuana. AKTnBmM3aumns
noBepxHOCTU (kMnAYeHne, aBTOKNaBMPOBaHVe, BO3SAENCTBNE
TekyLUMM napom), cogencTeya 06pasoBaHNi0 CUNOKCAHOBbIX
NPOAYyKTOB paspyLUEHNs CTEKNOBUAHOM MaTpuLbl BuocuTanna
1 0bpa3oBaHns aKTUBHbIX FPYMM, pagvKansHeIM 06pasom n3me—
HANM COPOLIMOHHYIO aKTUBHOCTb MMMNaHTaTOB MO OTHOLLIEHWIO K
6enkam nnasmbl, NUTaTeNLHOM CPefbl, CrefoBaTerbHO — yryy—
LIan1cb NPOLECChl NPUKPENeHNs, pacinacTbiBaHuns, gudide—
PEHLIMPOBKMN KNETOK—MpeaLLeCTBEHHNKOB.

< v
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Puc. 3. KynbTypa MynbbTUMNOTEHTHbIX ME3EHXUMAaITbHbIX
CTpOMaribHbIX KIIETOK KOCTHOrO MO3ra Ha rpaHyrne buocutanna.
Yeennuenune: x400; COM.

lMpenapat H.B. LynkuHon, P.B. deesa, V1.J1. MNaTokvHa
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