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OBOCHOBAHIE ICCIEJOBAHU S MUKPOBHOV KOHTAMUHAIIUU
TP HATIPABJIEHHOV PETEHEPAIIVIV TKAHEN YETIOCTEN

YO «benopycckuii 2ocyoapcmeeHHblil MEOUUUHCKULL YHUBepcUmem»

Pazsumue meduyunckoeo mamepuanosedenus obecneuusaem epadeii u nayueHmos éce 6onee kawecmeeHHvIMU
U 00CMynHbIMU CpedcmBamu O7IsL YCHeuiHoeo nedeHust pasnudrvlx 3abonesanuti. lllupokuii cnekmp 6uomamepuanos
paspaboman u Onisl PeKOHCMPYKIMUBHDIX MEULAMENLCING 6 HeNIIOCIMHO-TUUe801 Xupypeuu. B cmamove nposodumcs
AHANU3 OAHHBLX OMeHecBeHHOT U 3apYOesHOT TUmepamypul, NOCEAULEHHOL IKCHEPUMEHMATLHO-TAO0PAMOPHbIM
U KTUHUYECKUM ACNeKmMAam npumeHeHus 6apvepHvix memopan npu Hanpasnennoti pezenepauuu mrareii (HPT).
IIpedcmasnenvt kpamxue 0arHvie no ucmopuu pazeumus memoouxu HPT. IIpoananu3uposarvt u céedetvt K 00use-
MY 3HAMEHAMENI0 NOKA3AHUS K NPUMEHeHUI0 Memoda, mpebo6anus K UCHOTb3YeMbIM MAMepUanam 8 nepuo0oHmo-
JI02UU, UMNTIAHMOTIO2U, XUpypeuneckoil crmomamonoeuu. OceeuseHvl HeOOCMAMKU KOHUENUUU U B03MONCHbLE NYyMU
ux ycmpauenus. Kpome moeo, nokazana neo6xo0umocmy 0anvHetumux uccnedo8anuii Ha ocHose 6UomexHono2uii.

Knrouesvie cnosa: HanpasnenHas mKanesas peceHepauus, HANPA6NeHHAS KOCIHAS pezeHepauiis, bapvepHoie
membpanvi, 6uope3opOLUsL.
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RATIONALE FOR THE STUDY OF MICROBIAL CONTAMINATION DURING
GUIDED REGENERATION OF THE JAWS.

The development of medical materials provides doctors and patients with more and more high-quality and affor-
dable means for the successful treatment of various diseases. A wide range of biomaterials has been developed for
reconstructive interventions in maxillofacial surgery. The article provides a data analysis of domestic and foreign literature
devoted to the experimental, laboratory and clinical aspects of using barrier membranes in guided tissue regeneration.

The presented data provides a brief history of the GTR. Analyzed and reduced to common indications for the
method, requirements for the materials used in periodontology, implantology, surgical dentistry.

The shortcomings of the concept and possible ways of their elimination are highlighted. In addition, the need for
further research based on biotechnology is shown. Defects in the bone tissue of the jaws, after removal of teeth, root
cysts, benign tumors, reduce the strength of the bone structure, worsen the conditions for the functioning of the teeth,

complicate prosthetics and lead to aesthetic deformities.

Key words: guided tissue regeneration, guided bone regeneration, barrier membranes, bioresorption.

edeKTbl KOCTHOM TKaAHW YEACTEN MOCAE

AyAa/\eva 3yb0oB, KOPHEBbIX KUCT, A0OpPO-
KauyeCcTBEHHbIX HOBOOOpa30BaHMIA, CHUXAOT NPou-
HOCTb KOCTHOM CTPYKTYpPbI, YXYALLAIOT YCAOBUSA DYHK-
LMOHMPOBaHUA 3y60B, 3aTPyAHAKOT NpPoOTE3UpPOBa-
HUE 1 NPUBOASAT K 3CTETUUECKMM AePOPMaALUAM.

3aXUBAEHME KOCTHOM paHbl HAaxX0AWUTCHA B Mps-
MOM 3aBUCUMOCTHM OT XapakTtepa, GopMbl, pa3mepoB
AedeKTa, ero AokaansaLmu, cnocoboB BO3AENCTBUS
Ha pereHepaumio KOCTHOM paHbl U HEPEAKO, AaXe
npv ONTUMAAbLHOM COOTHOLLIEHUW OBLUMX U MECTHbIX
$aKTOPOB, MOAHOCTbIO HE 3aMOAHSETCS KOCTHbIM pe-
reHepaTtom. B yacTHOCTW, NpW BpacTaHWM COEANHM-
TEABHOM MAM 3NUTEAMANBHOW TKaHW B 30HY AedeKTa
MPOUCXOAMNT YMEHbLLEHWE OBbeMa WMAM OTCYTCTBUE
OPraHoTUMNMUYHOro pereHeparta. MNoatomy, OAHOM U3
BaXHbIX NPOOAEM B COBPEMEHHON YEAHOCTHO-AULIE-
BOM XWMPYprum ABAAETCS yCTpaHeHUe AedEKTOB KO-
CTen AMUEBOTO ckeneTa [3, 9, 10, 16, 28].

Lilenb UccnepOBaHUA: MPOBECTM aHAAU3 OTeve-
CTBEHHOM 1 3apybexHOn AUTepaTypbl, NOCBALLEHHOM
MCCAEAOBAHUAM 3KCMEPUMEHTaAbHbIX, AabopaTtop-
HbIX M KAMHUUYECKMX acreKToB NpMMeHeHUs bapbep-
HbIX MeMbpaH NpPU METOAMKE HanpaBAEHHOMW pere-
HepaLWn B YEAOCTHO-AULIEBON XMPYPIvK, a TakXe aK-
TyaAbHbIX NPOBAEMaXx 1 NeEPCNEKTUBAX UX PELLEHUS.

lNpoaHaAM3npoBaHbl 52 UCTOYHWKA MHOPMA-
UMK crneunanbHoOn AntepaTypbl (32 - Ha PyCCKOM
n 20 - Ha MHOCTPaHHbIX A3blkax). M3 HMX 5 6aso-
BbIX PYKOBOACTB M MOHOrpadui, B TOM 4nchae 2 13-
AAHUS B NEPEBOAE Ha PYCCKMM 53blK, 4 aBTOpede-
pata AMccepTauMit Ha COMCKaHME YYEHOW CTeMNeHU
AOKTOPOB M KAHAMAATOB MEAMLIMHCKUX HayK, MaTe-
puanbl NateHTa Ha U3obpeTeHue.

Pa3Hoobpasne coBpeMEHHbIX pereHepaTUBHbIX
METOAOB B XMPYPrMuyeCKOo CTOMATOAOTMK U YEAHOCTHO-
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AVLIEBOM XMPYPrUK NMO3BOASIET MPAKTUUECKM MOAHO-
CTbHO BOCCTAHOBUTb AEPEKTbI KOCTHOW TKaHU AHOObIX
obbemoB [13, 14]. HecmoTpa Ha ycnexu, AOCTUI-
HyTble K HacTosLeMYy BPEMEHMW B PELUEHMMU ITOrO
BOMpoca, A0 CUX NOpP He HaWAEHO ONTUMAaAbHO 3¢-
OEKTUBHbIX 3aMEHUTEAEN ayTOKOCTH, CNOCcob0oB pe-
r'YASILMK OCTeoreHesa u ero ontummsaumm [10].
OAHMM M3 Hanbonee aKTMBHO pPa3BMBAMOLLMX-
CA  HanpaBAEHWUM YEACTHO-AMLIEBOM  XMPYPruu
ABASIETCA METOAMKA HamnpaBAEHHOW pereHepaumu
TKaHen (HPT), oTKpbiTaa B XOAE€ MHOIMOUYMCAEHHbIX
9KCMNEPUMEHTaAbHbIX PaboT B MEPUOAOHTOAOTUN.
AaHHas MeToAMKa cnocobCTBYET pereHepaLlmm TKa-
Hel B 0BAACTVM MApPOAOHTA MAM KOCTHOTO AedekTa
3a CYET pas3rpaHUMyeHuUa MEAAEHHO NpoAndepupy-
IOLLMX TKaHen U KAeToK (drnbpobaacTbl, ocTeobaa-
CTbl) 1 BBLICTPO NPOAUPEPUPYHOLLIMX SNMUTEAUAABHbIX
N COEAMHUTEABHOTKAHHbIX 3AEMEHTOB. DYHKLUUIO
MeXaHWYeCKOro pasrpaHMyeHns BbIMOAHSOT 6apb-
epHble MemMbpaHbl, 3aHMMatowne ocoboe MecTo
B CTOMATOAOrMYECKOM MaTepuanoBepeHun [3, 8,
9, 11, 12, 22]. Takum oH6pa3oM BO3MOXHO 0bpa-
30BaHWE HOBbIX NEPUOAOHTAAbHbIX BOAOKOH, CAOEB
LeMeHTa KopHel 3yboB. YacTHbiM BapuaHTtom HPT
ABASIETCS HanpaBAEHHaa KOCTHasi pereHepaums
(HKP), nosBoAfilolLaa BOCCTaHaBAMBATb KOCTHbIE
CTPYKTYpbl. MeTopauka HKP MOXeT npuMeHATbCA
B PA3AMUHbIX KAMHUUYECKUX CUTyaLMsaX: 3aMOAHEHWE
AYHOK YA@AeHHbIX 3ybOB, CTUMYyAMPOBaHWE pere-
HepauuM KOCTU MOCAE LMUCTIKTOMMUM, PEKOHCTPYK-
TUBHbIE OMepaLmn B MEPUOAOHTAAbHON XUPYPTUK.
OcobeHHO aKTMBHOE pPa3BUTME METOA MOAYUUA
C NonyAsipu3aumMen AeHTaAbHOWM MMMAQHTauUuK [13,
19, 28]. Ans HKP ncnonb3yetca BeCbMa LUMPOKUHI
CMNEKTP TPAHCMAGHTATOB M MaTepranoB Pa3nMUHOro
MPOUCXOXAEHMS: KOCTb M3 AOHOPCKMX Y4aCTKOB Ca-



MOro nauMeHTa (ayToTpaHCrAaHTaTbl), aAAOTPaHC-
NA@HTaTbl, MOAYYaEMbIE M3 YEAOBEUECKWUX TPYMOB,
MOAYCUHTETUYECKME M3 TPYMOB XMBOTHbIX (KCEHOT-
paHCMNAQHTaTbl) U CUHTETUYECKME 3aMEHWUTEAU KO-
cTW. OHM NPUMEHAIOTCA AN 3aNOAHEHUSA KOCTHOTO
pedekTa. bapbepHas mMembpaHa ykAaapblBaeTcs
NoBepX 3anOAHEHHOM TPAHCMAQHTATOM MOAOCTH,
TEM CaMblM MPEAOTBPALLAN €ro CMeLLEHNE U MUT-
paumio 3NUTEAMaNbHbIX KAETOK BrAyOb aedekTa.
Mo MHEHWIO MHOTMX aBTOPOB, UMEHHO BapbepHas
MembpaHa ABASETCS KAKUYEBbIM 3BEHOM, MO3BO-
ASOLMM AOBUTbCA deHOoMeHa HanpaBAEHHOW pe-
reHepauumn TKaHewn.

MaeanbHas membpaHa, No AaHHbIM AUTEpaTy-
pbl, AOAKHA 06AaAATh CAEAYHOLLIMMU CBOMCTBAMMU:
6MOCOBMECTUMOCTbIO  (OTCYTCTBME  TOKCUUYECKMX
M UMMYHOTE€HHbIX CBOWCTB, BAUSIHUE HA TKAHEBYHO
WHTErpawuuto, NPUKPENAEHME U NPOAMbEPALIMIO KAE-
TOK); CTabuMAM3MpPOBaTb KPOBSAHOW CrycToK; Mpeao-
TBpaLLLaTb MHKAMNCYAAUMIO COEAMHUTEABHOW TKaHWU;
obrapaTtbh MU36MpPATEABHON MPOHMLAEMOCTBIO (Orpa-
HUYMBATb POCT BbICTPO MPOAUDEPUPYIOLLMX SNUTE-
AMAABbHbIX U COEAMHUTEABHOTKAHHbIX 3AEMEHTOB);
UMETb MPOCTPAHCTBEHHYID CTabUABHOCTb B Teue-
HWe BCEero nepuoaa pereHepaumu; apanTMpoBaThb-
c M GUKCUMPOBATbLCA K TKAHAM; MPensatcTBOBaTb
MWKPOOHOW KOHTaMMHauun paHbl [3, 8, 12].

MepBble nokoneHUs membpaH ana HKP uaro-
TaBAMBaAKOTCA M3 noAMTeTpadTopatnaeHa (MTOJ,
1986 1.), 9pMPOB LEAAIOAO3BI U ABAAKOTCA HEPEIOP-
6upyembiMK  (HepaccacbiBatoWMMKCS).  oAyyeH-
Hble pe3yAbTaTbl MPUMEHEHUS 3TUX MaTepuanoB Mno-
3BOAMAM CAENATb BbIBOA 00 3hpPeKTUBHON BapbepHOM
OYHKUMK, NPOCTOTE NPOTOKOAA U MPEACKA3YEMOCTH
onepaumn. Ha ceropHsIlWHWM pAeHb MemMbpaHbl U3
MNTO3 aBASAOTCS 30A0TbIM CTAHAAPTOM M 3TAAOHOM
npu oueHke 3PGEKTUBHOCTU APYTUX MembpaH [1, 3,
9, 13]. Hepoctatkom Hepe3opbupyembix Matepua-
AOB SIBASIETCA HEOOXOAMMOCTb MOBTOPHOrO XMpPYp-
rMMYECKOro BMeELLATeAbCTBa C LEAbHD WM3BAEYEHUS
Memb6paHbl. KpoMe Toro, xapakTepHbIM OCAOXHE-
HUEM NpPU UCNoAb30BaHUK MNTOI membpaH SBAAET-
€Sl CNOHTaHHaA nepdopaLms CAU3UCTON 0OOAOUKM,
TpebytoLlan AONOAHUTEAbHbIX BMELIATEAbCTB.

MembpaHbl BTOPOro NOKOAEHUSI SIBASAIOTCS pe-
30p6UpyeMbIMK (paccachbiBalOLMMUCS) U He Tpe-
6yrOT NOBTOPHbIX XUPYPruyeckmx onepaumi. OAHUM
M3 OCHOBHbIX MaTep1anoB AAA TaKUX MeMbpaH AB-
asetca kKoanareH |-l Tuna [3, 22]. KoanareHn nveet
PSA MPEUMYLLECTB: CTabUAM3aLUS PaHbl 3a CYET ak-
TMBHOTIO yyacTusa B 06pa3oBaHnM KPOBSAHOMO CrycT-
Ka, a TaKXe XEMOTaKCHMUYECKUN IPGDEKT B OTHOLLE-
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HUK drMbpobaacToB. CyLLEeCTBEHHbIM HEAOCTATKOM
KOAAATreHOBbIX MeMbpaH SBASIETCA Henpeackasye-
MOCTb Nepuoaa, B TEYEHME KOTOPOro OHM Crnocob-
Hbl BbIMOAHATL QYHKLMIO Bapbepa. AAS YCNELIHOMO
AeyeHusa npu HKP akcno3uums membpaHbl AOAXHA
coctaBasiTb He MeHee 30 cyToK. K 3TOMy CpPOKy,
MOCAE 3amnOAHEHUS KOCTHOrO AedeKTa KPOBSHbIM
CryCTKOM, OKOHYaHWSA BOCNAAUTEABHOM da3bl pere-
Hepauuu, aHrmoreHes o6AaCTM KOCTHOIO AedekTa
3aBepluaeTcs M 3akaHumMBaeTca GopMUpPOBaHUE
TpabeKyAiPHOM CETU KOAAareHa [16].

CornacHO AaHHBbIM AMTEPATYPHbIX MCTOUHWKOB
NMOCAE€ AEHTAAbHOM MMMAAHTALMM YacToTa BO3HMWK-
HOBEHUS MEPUMMNAAHTUTOB BCTpeyaetca B 20-50%
HabAtoAeHMI. Tlpu  pas3BUTUM  BOCMAAUTEABHOMO
npouecca B 06AACTW YCTAHOBKWU AEHTAAbHOIO WMM-
nAaHTaTa MPOUCXOAUT Pe3opPOLUMA KOCTHOM TKAHWU
M yMeHblleHWne obbeMa anbBEOASPHON KOCTWU. AB-
Topbl A. A. TyaapbsiH, H. I UaawkuHa, C. B. LUnpuH-
KMH (2014 r.) B CBOEM WCCAEAOBAHUU MPOBOAAT
CPaBHUTEABHYIO 3OPEKTUBHOCTb UCMOAb30BaAHUSA
pe3opbupyembix MembpaH M3 MNOAMMOAOYHOM
KUCAOTbl U KOAAGreHa AAS PEreHepalmm KOCTHbIX
AEDEKTOB Yy MALMEHTOB C MEPUUMMNAAHTUTOM. [pu
3TOM 0CObyt0 aKTyaAbHOCTb UMEOT MeMbpaHbl, KO-
TOpbI€ OrPaHMUMBAOT U BOCCTAHABAMBAKOT KOCTHbIN
AeDEKT, NpeAoTBpaLLan BpacTaHKe anuTteauns [6, 7].

Ha ckopoctb pe3opbumn membpaH BAMAIOT
Cpa3y HECKOAbKO GpaKTOPOB: HAaAMYME BOCNAAUTEND-
HOW peaKLMK, aKTUBHOCTb NPOTEa3 U KOAAAreHas,
coctaB bakTepuarbHON AOPbI. COBOKYMHOCTb 3TUX
NPoLEeCCOB MOXET NPUBECTU K NOAHOMY pacTBOpe-
HUIO MeMbpaH B TeueHue 5 cyToK, HeahpHEKTUBHO-
¢t HKP 1 HeobxoAMMOCTM B MOBTOPHbIX BMeELLa-
TenbcTBax [16].

AN yBEAMUEHMA BPeEMEHU pe3opbumn K npo-
CTPAHCTBEHHON CTAbUABHOCTU KOAAGreHOBbIX MeMO-
paH NPUMEHSOTCA pa3AnUHble MeToAbl: 0bpaboTka
AABAEHUEM, YABTPADUONETOBLIM M3AYYEHWEM, Bbl-
COKMMM TemnepaTtypamu, obpaboTka raytrapanb-
AErnMaom, amdeHuadocdopuaa asmaom, AUMUCOLM-
HATOM XEeKCMETUAEHa, 3H3MMHOE CBfi3blBaHWE
noAucaxapupaamv u Ap. Takue pasHblie MOAXOAbI
NPUBOASIT K NMOABAEHWUIO HA PbIHKE CTPYKTYPHO OT-
AMYHBIX APYr OT Apyra KOMMEPYECKUX MPOAYK-
T0B [1, 22]. Ha A@HHbIA MOMEHT B CheLManbHOM
AUTEPATYPE OCBELIEHO KpaWHEe ManOe KOAMYECT-
BO KOHTPOAUPYEMbIX 3KCMEPUMEHTAAbHbIX U KAW-
HUKO-AABOPATOPHbIX WMCCAEAOBAHUMW, WM3y4atoLLMX
FTMCTOAOTMYECKME PA3AMUMUS CTPYKTYPbl KOCTHOM
TKaHW, MexaHM3Mbl Buopacnapa M aHrMoreHesa,
6MOXMMUUECKME NOKA3aTEAU pereHepalmm KOCTU
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B 3aBMCUMOCTM OT TOr0, Kakue MmembpaHbl UCMOAb-
3oBanucb ana HKP. MopaBasitollee GOAbLUMHCTBO
MCCAEAOBaAHWIM NOCBALLEHO CPaBHUTEAbHOMY aHa-
AM3Y OUBMKO-MEXAHUYECKMX CBOWCTB 3TUX Marte-
PUanoOB M PETPOCMNEKTUBHbLIM 0630pam pe3yAbTa-
TOB MX KAMHUYECKOTO NpuMeHeHua [15, 17].

M3BECTHO, UTO MOMMMO NPOTEa3 U KOAAAreHas,
Ha pacnap MembpaH OKasblBaloT BAWMSIHWE MOAW-
MOpPOHOAAEPHbIE AEMKOUMTbI M MaKkpodarun [23,
25, 26]. Kpome TOro, akCnepuMeHTaAbHblE UCCAE-
AOBaHWA NokKasaM, YTo psiA NapPOAOHTOMNATOrEeHHbIX
H6aKTepuit Takxe crnocobHbl NPOAYLMPOBATbL KOAAG-
reHasbl: Porphyromonas gingivalis, Actinobacillus
actinomycetemcomitans [19]. [oAoCTb pTa yenoBe-
Ka ABASIETCA «“AMAEPOM» NO KOAUUYECTBY 0OUTAIOLLINX
BMAOB MUKpoopraHnamos [4, 18, 27]. Xupypruue-
CKMEe BMeLllaTeAbCTBa, HE3aBUCMMO OT UX 0bbe-
Ma, MPUBOAST K HapPYLIEHWIO MUKPOLMPKYASILIMK,
CHUXEHUIO MEXaHW3MOB UMMYHUTETA U, Kak CAEA-
CTBME, CNOCOOCTBYIOT BbIXOAY PE3UAEHTHON AO-
Pbl U3 3KOAOTMYECKOW HULLK, MOSBAEHMIO B onepa-
LIMOHHOM 30HE 0BAMTraTHO-aHa3POOHON dAopbI [16].
B COBOKYMHOCTM C MECTHbIMW BOCMAAUTEAbHbIMMU
ABAEHUSIMW U CAEACTBMEM pPaboTbl 3H3MMOB pe-
3YALTATOM XMPYPrMYeckoro BMeLlaTeAbCTBa MOXET
cTaTb notepa membpaHbl, MUKPOOHOE obcemeHe-
HWe paHbl U HECOCTOSATEAbHOCTb AEYEHMUS.

Kpome ¢epMeHTaTUBHOM aKTUBHOCTM 6akTe-
PWUiA, HA KOHTaMUHAUMIO PaHbl BAUSIOT MX pasmepbl.
Mpn BbICOKOM MOPUCTOCTU BapbepHbIX MeMbpaH
NPOHUKHOBEHWE OTHOCUTEABHO MEAKUX MUKPOOP-
raHM3MOB B 30HY KOCTHOroO AedeKrta ynpoliaertcs
M MOXET OKa3sblBaTb HEraTMBHOE BAWMAHMWE Ha pe-
reHepauuto [20]. 3aBUCMMOCTb pereHepaTopHbIX
npoueccoB Npu BbINOAHEHUU HKP ot mopdono-
TMUECKUX XapaKTepUCTUK BapbepHbix mMembpaH
M cocTaBa MUKPOOHOW GAOPbLI OCTaeTcAa HepocTa-
TOYHO M3y4YeHHbIM BOMpPoOcoM. HecmoTpsa Ha pas-
BUTUE KAETOUHbIX OUOTEXHOAOTMK U pa3pabdoTok
METOAOAOTMM  AabOopaTOPHbIX aHaAM30B MpPoLEec-
COB KOCTHOW pereHepaumu [1, 28], uccaepoBaHuA
buoaerpapaLmMv KOAAAreHoBbIXx MembpaH in vitro
B NPUCYTCTBME UUCTbIX KYABTYP MUKPOOPraHU3MOB
ABAAETCS BECbMa TPYAOEMKOM 3apauen [25].

AR XapaKTEPUCTUKKU COCTOSHWUSI TKAHEeM MOAO-
CTV pTa AO CMX MOP aKTyaAbHO ONpPeAEAEHUE aKTUB-
HOCTW psina GEPMEHTOB B CMELLIAHHON CAHOHE: AaK-
TaTAErMaAporeHasa, anaHWMHaMWHOTpaHcdepasa,
acnaprtatamMmMHoTpaHcdepasa, wenodHas docda-
Tasa, kuchas ¢ocdartasa, CynepokCUAAMCMYTa3a.
[oBblLIEHWE UAW CHUXEHUE pedepeHCHbIX 3Have-
HUM aKTMBHOCTU 3TUX GepMeHTOB ByAeT roBOpUTb
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0 HaAMYMKM BOCMAAUTEAbHbBIX ABAEHUN AMOO 06 WH-
TEHCMBHOW MWHEPaAM3aLMU KOCTHOM TKAHU YeAto-
cTen. KOAMYECTBEHHbIN aHaAU3 B AUHAMKKE NO3BO-
ASIET CAEAAaTb BbIBOAbI O KauyecTBe penapaTtMBHbIX
npoueccoB. CuMTaeTcs, UYTo AAAbHENLLIEE NU3YyUYEHWE
61MoOMapKepoB, GEPMEHTOB CAKOHbI MO3BOAUT cCre-
LMaAMCTaM NPOBOAUTb HEMHBA3WBHYH AMArHOCTH-
Ky HE TOAbKO 3a60AeBaHWI MOAOCTU PTa, HO U LLW-
pPOKOro crnektpa obliecomMmatuyeckmux 3aboreBa-
HUK [2, 4, 5]. OAHAKO AQHHOW TEMATUKE YAEAAETCS
HEAOCTaTOYHOE BHUMAaHWE U KOAMYECTBO KAMHUKO-
AabopPaTOPHbIX MCCAEAOBAHUN KaK B OTEUYECTBEH-
HOW, TaK 1 B 3apyb6eXHON AUTepaType HE3HAUUTEABHO.

Takum 0b6pa3omM, akTyaAbHbIM HanpaBAEHWEM
B M3YUEHWW MNPOLECCOB HaMpPaBAEHHOW KOCTHOM
pereHepaumm YeAtoCTeN C UCMOAb30BAHWMEM AOCTM-
XEHUN B BUOTEXHOAOTUU ABASIOTCA: YCTAHOBAEHUE
KAaYeCTBEHHOIM0 U KOAMUYECTBEHHOro COoCTaBa MU-
KPObHON GAOpPbI B 30HE XMPYPruyeckoro Bmella-
TEeAbCTBA, €€ BAUSAHWE Ha npouecchbl buope3opb-
LMK BapbepHbIx MeMbpaH; onpeaeneHre cnocobos
ONTUMMU3aALMU  BOCCTAHOBAEHUSI KOCTHOM TKaHMU
N MPOBEAEHWE aHaAM3a pereHepaTUBHbIX NPoLEec-
COB Ha OCHOBaHWKW GepPMEHTATMBHOIO cocTaBa pPo-
TOBOM XUAKOCTMU.
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