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CMONBb3OBAHVE KOCTHOMTACTUHECKINX
MATEPWAJIOB /11 BOCCTAHOB/IEHA
MOSIOCTHBIX AEPEKTOB YESIKOCTHO-
NNLEBbBIX KOCTEM

TalLKEHTCKWIn rocyAapc TBEHHbIN
CTOMaTONOMNYECKUA MHCTUTYT

AHHOTauuA

OnucaHbl CBOIACTBA M COCTAB Pa3/IMUHbIX COBPEMEHHbIX
maTepnanos,npefAHas3HavyeHHbIX ANg BOCCTaHOBEHNA
KOCTHbIX filepekToB. MpoaHanu3upoBaHbl NpeumyllecTsa 1
HEeZ0CTaTK/ MEIOLLMXCA KOCTHO3aMEeLLatoLWMX MaTepranos.
Oco60e BHUMaHWE yAeNeHO UX CNOCOBHOCTM BOCCTAHAB-
NUBATb KOCTHbIE AeheKTbl 1 COXPaHATb NepBOHaYaNbHbIiA
06beMm.

KntoueBble cnoBa: NonoCTHblE AedeKTbl YENOCTHO-
NULEBbIX KOCTEI, BOCCTAHOB/IEHIE, KOCTHONIACTUYECKNE
marepuabl.

Annotation

There are examined and analyzed various modern
materials for the restoration of bone defects, theirs properties
and composition in this article. An analysis was made of the
advantages and disadvantages of the existing bone-
substituting materials. Particular attention is paid to the ability,
bone-substituting materials, to restore bone defects and
maintain the original volume

PacnpocTpaHeHHOCTb YaCTUYHOI M NONHOM NoTepu 3y60B
Cpefy HaceneHus u3yyaeTcs MHOrMMMU aBTopamu. Takue
nccnefoBaHns UMeT 60NbLIOE 3HAYEHUE, TaK Kak no3-
BONAIOT NAHNPOBATL OPTONEAMYECKYI0 MOMOLLb HACENEHMIO
W OLEHMBATb HYXAAeMOoCTb B Hell. 10 JaHHbIM BceMupHoii
opraHu3auuy 34paBoOXpaHeHns, B pa3finUHbIX pernoHax
3eMHOrO0 Luapa notepeii 3y6oB cTpagaloT 4o 75% HaceneHus.
B Haweit cTpaHe 3aboneBaHne BcTpeyaetca y 40-75%
HaCceneHns BCcex BO3pacTHbIX rpynn. Mpu aTom cnegyet
OTMETUTb BbICOKYK HYX4AEeMOCTb B NEPBUYHOM NPOTE3U-
poBaHWK yxe y L, MOMIOAOro Bo3pacta. Tak, CornacHo
[aHHbIM CneumnanbHoil nnTepaTypbl, pacnpocTPaHEHHOCTb
4yacTM4YHO noTepw 3y60B B Bo3pacTe oT 18 o 25 net
cocTaBnaet 38,6%. CornacHo HabnlogeHUAM gpYrux
aBTOPOB, YXe 0KoJio 70% HaceneHus B Bo3pacte o1 50 4o 60
NeT N0Mb3yTCA Pa3NNYHbIMK 3yOHBIMU NPOTE3aMM.

CTpyKTypa KOCTHOI TKaHW BEPXHEIA W HUXHEI YentcTe,
nX popma 1 B3aMMOOTHOLIEHNE 3TIEMEHTOB BUCOYHO-
HWKHEYEIOCTHOTO CycTaBa HaXo4ATCS B NPSMON 3aBUCK-
MOCTH OT COCTOSHUS 3y60B. Mpu OTCYTCTBUM 3y60B 3TN U3Me-
HEHWA ABNAIOTCA Pe3ybTaToM UX YTpaTbl U aTpohnyeckux
npoLieccos. BmecTe ¢ TeM HE06X0LMMO OTMETUTb, YTO flaxe y
nuy, B Bo3pacTte 76-90 NeT akTBHO NPOUCXOLMUT npoLecc

kocTeob6pa3oBaHns, 4To NOATBEPXLaeTCA NPOLOMKAL-
LMMCS CUHOCTO3MPOBAaHNEM LLUBOB CBOZA Yepena.

KocTHas TkaHb COCTOWUT M3 KNETOK U MEXKNETOYHOTO0
BellecTBa (KOCTHOTO MaTpukca). PasnuyaloT Tpu TUna kNeTok
CO6CTBEHHO KOCTHOI TKaHM:0CTe061aCcThbl,0CTEOLUTLI U
0CTEOKNacTbl, a HA MOBEPXHOCTM KOCTW pacnonaranTcs
OCTEOreHHbIe KNeTKu.

OcCTeOreHHble KNeTKN UK CKENETHbIE KNETKU-NPeSLLIecT-
BEHHWUKN - 3TO ME3EHXUMasbHble KNeTKN C 60MbLNM
HabopoM NOTeHLMaNbHbIX BO3MOXHOCTEN. OHU NOKPLIBAKOT
70-80% noBepXHOCTM KOCTW, HAXOAATCS BOCTEOrEHHOM C/l0e
HAZIKOCTHULbI, BBICTUAIOT MOBEPXHOCTL KOCTHBIX NONOCTEN
ry64artoro cnos KocTu W BHYTPUKOCTHBIX COCYZ0B, a Takke
paccesiHbl BHYTPY TKaHel, COCTaBMSOL MX OCHOBY KOCTHOTO
mo3ra.

Mpw akTUBaLMKM 3TUX KNETOK NOA BO3AeicTBUEM Nto6oro
pasgpaxutens (onepaTuBHas WKW Apyras TpaBMa) B TeYeHune
3-5 AHeilt ocTeoreHHble KNeTkn auddepeHympytoTcs B
3aBUCUMOCTU OT MUKPOOKPYXEHUSA B OCTEO-, XOHAPO- 1NN
thnbpobnacTsl. Mpu XOpoLLeM KPOBOCHABKEHUM M aKTUBALAN
6enKkamMu-oCTEONHAYKIOpamMmn OCTEOTEHHbIE KNEeTKu
andhdepeHumpytoTca B ocTeo6nacThbl. Mpn HapyLweHuH
KpOBOTOKA, CHWXEHUWN Backynapusawunm n oTCyTCTBUM
aflekBaTHOro CUrHana k OCTeOreHesy - B XOHA4PO- W
(hnbpobnactsl.

OcteobnacTbl (OB) - KNeTkM KyBU4ecKoi Unm LuamHapu-
yeckoil hopMbl HAX0AATCA B MeCTax akTMBHOrO pocTa,
pereHepayun uau nepecTpoitku koctu. AkTuBHble OB
CUHTE3MPYIOT U CKeNeTUPYIT OpraHnyecknii MaTpukc
(ocTeomnf) MyyvacTBYKT B Hayane ero MuHepanusaLum
NyTEMOTNOXEHNSA KONNAreHOBbIX BOSIOKOH 1 OCHOBHOIO
BellecTBa (NpoTeornukaHoBs). Mocne 8-9 gHel ToNWMHA
ocTteoupa gocturaet 12 mkm, T.e. OB cToKpaTHO
NPOAYLMPYET CBOIA KNeTOUHbIN 06beM. Kaxablil 10-in Ob
(15% 3TMX KNETOK) 3aMypOBbIBAETCS B kKa4eCTBE OCTEOLMUTA.
[lpyrve ocTatoTCs Ha NOBEPXHOCTM kak HeakTUBHbIe OB, OHU
NPUHUMAIT yyacTue B 0OMeHe BELLEeCTB B KOCTHOMN TKaHM
6narofaps cBA3sM € 0CTeoLMTaMu.

OcTteouutbl (OL) - nnockue ogHOALEPHbIE KNETKN B
NakyHax BHYTPW KOCTHOTO MATPUKCa C MHOXECTBOM (MHOr4a
[0 400) 0TPOCTKOB, NOCPELCTBOM KOTOPbIX 3T KNETKMN
COefMHATCA MexAy co6oii n c HeakTuBHbIMKU OB. OL
OTBEYaloT 3a TPAHCNOPTUPOBKY BHYTPU- 1 BHEKNETOUHBIX
BELLLECTB W MUHEPANOB, 06eCneynBaloT LLeN0CTHOCTb KOCHOTO
MaTpuKca W NPUHUMALOT yyacTue B PerynaLmum cogepxaHus
KanbLi1s B KPOBW.

Octeoknactbl (OK) - camble KpymnHble KNeTki opraHuma
C NOBEPXHOCTbI0 1200-4000 mMKM, € 2-20 sapamm 1 BbICOKOIA
aKTMBHOCTbIO KUCNoii chochatasbl. FMraHTokneTouHsle OK
ooratbl KNETOYHbIMU OpraHennamu, 0CO6eHHO MUTOXOHS-
PUAMM, U UMEIOT XOPOLLO pa3BUThIA annapaT FonbAXN Kak
NPU3HaK BbICOKOW 06MEHHO yHKuumn. dyHkyna O K-
pe3opbuus KocT. OHM pacnonaranTcs B HULWAX pe3opoLum
(nakyHax Xaywwmna). 3anonHeHHble OK HULWK 3aHUMaKOT [0
1% NOBEPXHOCTW KOCTHW, FAe NPOUCXOANT nepecTpoika
KOCTHOIi TKaHN. MPOJOMKMTENBHOCTb XM3HU OK - 0T 2-X fiHelt
[0 3-X Hefenb.

KocTHbIil MaTpuKe (BHEKNETOUHAA TKaHb) NpefcTaBnsert
coboil oByxthasHblili MaTepuan: npumepHo 35% opraHu-
4ecKoro BellecTBa 1 65% HeopraHN4eckoro MUHepanbHoOro
BeLLecTBa.

MuHepanbHoe BeLLecTBO KOCTHOTO MaTpukca npescras-
neHo rugpokcunanatutom (Calo(POj)6(0H2)), a Takxe
COLEPXNT HOHbI HATPUS, Kanus, MarHus, CBUHLA (XNOpULbl 1
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thTopuabl), xenesa. MMAPOKCUbHbIE U oChaTHbIE UOHBI
YaCTNYHO MOTYT 3aMeLLaThes KapboHaTOM.

OpraHu4ecknit MaTpUKC COCTOUT NPEUMYLLECTBEHHO Ha
95% n3 KonnareHa 5 reHeTU4ecki 06YCI0BNEHHBIX TUMOB U U3
HEKONINareHoBblX NPOTEMHOB, BK/IOYAA NPOTEOrNUKAHbI,
yrneBsogpl v aunuipl. NS KocT XxapakTepeH KkonnareH I tuna.
OH cocTaBnset 90%, nenTuaHble Lenu ero obpasyT
TPOiiHyt0 cnupanb Hanogobue kaHata. Takas NpoCcTpaHCT-
BEHHas CTPYKTypa KonnareHa o6ecneymBaet MUHEpAu-
3auy0 BAOb NENTUAHbIX Leneil. MuHepanusauus apyrux 4-x
TUNOB KONareHa He npoucxoaut. MuHepanusauus nget
BAO/Nb Pnbpunn konnareHa I una.

HekonnareHoBble NPOTEMHbI PerynnpyoT npolecc
KOCTHOTO MeTab0/nn3Ma, y4acTBYlT B pereHepalinu,
peryampytoT NpoLecc MuHepanu3auum.

®U3N0NOTNYECKUM NPOSABAEHUEM U3MEHEHWI B
YesICTHBIX KOCTAX ABMAKTCA CTApUYecknii octeonopos u
TUNWUYHbIE aTpohNYeckue U3MEHEHUS BCIEACTBME NOTepK
3y608.

Mpn cTapyeckomM OCTEONOPO3€ CUHTE3 KOCTHbIX
NNacTUHOK 3aMef/eH, a pacnag Ux 0CTaeTcs HOpMasbHbIM.
Burger (1959) cunTaert, 4to cTapyeckas atpous KOCTHOMN
TKaHW BbI3bIBAETCA HE TO/IbKO HOPMabHbIM pacnajom
0CNab/IeHHbIM CUHTE30M, HO U CTPYKTYPHBIM NPeBpaLLeHnem
KOCTHOrO BelyecTBa (0CTEOHOB, TpabeKyn), YTO NPUBOAMT K
NOMKOCTM KOCTMU.

C BO3pacToM KO/IM4ECTBO OpPraHMYecknx BelecTs B
KOCTAIX YMeHbLUAeTCcs, a HeopraHuyeckux - BospacrtaeT. B
OCHOBe CTapyeckoro ocTeonoposa nexart U3MeHeHus
6enKoBOro U MUHepanbHoro (hocdop, KanbLuii) 06MeHa.
BenkoBasi 0OCHOBa KOCTM YMeHbLUIAET CBOM CMOCOBHOCTM K
CamM006HOB/IEHNIO, BCNIEACTBME Yero ocnabesaeT cnocoob-
HOCTb K HOBOO6Pa30BaHuIo KocT. OAHaKO Befyllee 3Haye-
HWe B pa3BMTUN OCTEONOPO3a UMEET He HapyLleHne MUHe-
panbHoro obmeHa, a 6enKoBbIi 4enLmT.

OfHUM 13 OCHOBHbIX (DaKkTOpOB, OTPULLATENILHO BAUAIO-
LKMX HA 3y6OYENOCTHYI0 CUCTEMY, U B YACTHOCTM Ha OMOPHO-
YLEPXVUBAIOLL WA annapaT 0CTaBLUINXCSA 3y60B U YeMOCTHbIE
KOCTH, ABNSAETCS HapYyLUEHUE LIeNIOCTHOCTY 3y6HbIX PALOB.

Kpome acTeTnyecknx HefocTaTkoB, HapyLleHus qoHe-
TUKW, CHUXEHUA 3PP EKTUBHOCTU U3MENbYEHUA NULLN,
yacTMyHasa noteps 3y60B NPUBOAUT K HEPABHOMEPHOMY
pacnpefeneHunto Harpysku Ha ocTaBlIMecs 3yObl W uX
NapofjoHT, B KOTOPbIX CO BPEMEHEM Pa3BUBAIOTCA NATOMOIM-
yeckue npoueccol. IMeloT Mecto 6uoXUMUYECKNe 3MEHEHNS
B KOCTHOW TKaHW YenloCTeil Nocne YacTUYHOro yaaneHus
3y00B, OTMEYeHbl HapyLLEeHUs MUHePaNbHOro 1 6enkoBoro
obmeHa. Hanbonee nsyyeHbl U3MeHeHNs B 6€1KOBOM
06MeHe. YCTAHOB/MEHbl 3HAYNTENbHbIE U3MEHEHUS B
KayeCTBEHHOM M KONINYECTBEHHOM cocTaBe 6e/ikoB B KOCTHOM
TKAHW NaTOMOTUYECKU U3MEHEHHBIX YEMIOCTEl N0 CPaBHEHMIO
C MHTaKTHBIMN.

Mo AaHHbIM NUTepaTypbl, CpefHee cofepxaHue cymmap-
HbIX 6€/TKOB B KOCTHOMW TKAHM YeCTell Npu WHTAKTHbIX
3y6HbIX pagax coctaBuno 247,77 mr Ha 11 CyXoil KOCTHOIA
TkaHW. Pacnpegenenne cymmapHbix 6eNKoB B UCCedyeMblX
yyacTkax YeocTi oKkasanoch Heo4nHaKkoBbIM. Hanbonbluee
KONMYECTBO COAEPXMTCA BO PPOHTANbHbIX yyacTkax
BEpXHell 1 HXHel yentocTell. HaumeHbluee cogepxaHnue
onpefeneHo B BEPXHEN U HKHER YeNtoCTAX Ha YpoBHE
XeBaTesbHbIX 3y60B. CpefiHee 3HaYeHue cofepxanus
KofinareHa B YeNtoCTHbIX KocTsAx coctasmno 230,12 mr/r cyxoi
KOCTHOIA TKaHM, 4To cocTaBuio 93,87% no OTHOLWEHWIO K
KONNYeCTBY CyMMapHbIX 6e/1K0B.
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KonnyectBeHHOE cofjepxaHne aMUHOKMCNOT B KOCTHOM
TKaHW MHTAKTHBLIX YENTICTEN ONPeensinn B anbBeoasipHbIX
0TPOCTKaxX BEPXHEN W HMXHER YeNCTel, Tak Kak N3BECTHO,
YTO B HUX COAEPXNTCA 60MbLUE OPraHNYeCcKUX BeLecTs,
npexge Bcero 6eKoB. VgeHTMNLUNpOBaHbl 1 KONNYEeCT-
BEHHO ONpeAensannch B rMaponn3are KOCTHON TkaHn 13
aMUHOKMCAOT. 110 KOMMYECTBEHHOMY COCTaBY aMUHOKWNCNOT B
KOCTHOI TKaHW YeNCTel BUAHO, YTO UIMEETCS OrpaHNYEHHbIi
Habop aMUHOKMCIIOT, KOTOPbI A B OCHOBHOM OTPaXaeT COCTaB
6enka-konnareHa. AMUHOKUCNOTHbI COCTaB ruaponusata
KOCTHOW TKaHW NpeACTaBNeH rAULMHOM (22,43%), NPOSIMHOM
(13,93%), okcunponnHom (11,55%), anaHuHom (11,6%),
rNyTamMMHOBOIA kucnoToii (10,42%). OcTanbHble aMUHOKMC-
NOTbI COAEPXATCS B MEHbLUNX KONNYECTBAX: acnapariHoBas
kucnota coctaBnset 5,29%; apruHuH, TMCTUANH, NN3NH
(coBmecTHO)-12,25, cepnH—4,35, TPEOHWH - 2,96, NeiLuH -
2,84, BanunH-2,38%. O6uieil 3aKOHOMEPHOCTbI ABASETCA
paBHOMEPHOE KOIMYECTBEHHOE pacnpefeneHne aMnHOKMC-
NOT Ha Pa3NNYHbIX y4acTKax YeNoCTHbIX KOCTEN.

3y4yeHne KoMYeCcTBEHHOIO COAEPXKAHNS CYyMMapPHbIX
6enkoB, konnareHa U aMUHOKUCNOT MPK YaCTUYHOI noTepe
3y00B Ha NPOTSHKEHMM BCETO CPOKA IKCMEPUMEHTA NOKa3ao
CTOViKYH TEHEHLMIO K UX CHUXEHMIO. Tak, B 30He (PYHKLMO-
HaNbHOI Harpy3Kkn B aibBEONIAPHOM OTPOCTKE HUXHE
YesiloCTh yxe nocne 1-ro Mecsiua aKkcnepyMeHTa NPon3oLLo
CHUXEHNE CyMMapHbIx 6enkoB Ha 25,2%, konnareHa - Ha
15,8%, nponuHa - Ha 19,5%, okcunponuHa- Ha 38%. B 30He ¢
OTCYTCTBMEM (DYHKLWNOHANbHON HArpy3kin cogepxanue
CyMMapHbIX 6e/KOB W KoaiareHa CHUXanoch TO/bKO COOT-
BETCTBEHHO Ha 6,8 n 7,1 %, okcunponuHa - Ha 10%.

Mi3smeHeHns cofepxanusa konnareHa B KOCTHON TKaHM
YesloCcTeN NpK YaCTUYHOIA NoTepe 3y60B B OCHOBHOM CTEPEOD-
TUMHbI C U3MEHEHNAMMN CYMMapPHbIX 6€1K0B. OTANYNTENBHOIA
0CO6EHHOCTbH W3MEHEHMA COAEPXaHMA KonnareHa
ABNSAETCA TO, YTO MAKCUMa/IbHOE CHUXEHNe HabngaeTcs
cnycTs 7 MecsueB Noc/ie Havyana akcnepuMmeHTa. B 30He
(YHKLMOHANbHOW HArpy3Kn B anbBEONSAPHOM OTPOCTKE
HIXHEN YeNtoCTU COAepXaHne KonnareHa yMeHbWMI0Ch Ha
41,8%, Npu OTCYTCTBUM OYHKLIMOHANBHOMN HArpy3Kku - Ha 45,6-

w5,7%, 4To 06BACHAETCA 3HAYNTENBHOI pe3opbuueit
KOCTHOI TKaHW 1 HapyLIEeHeM 0BMeHa KonnareHa - rnaBHoro
6enKa KOCTHOI TKaHW.

He3HauuTenlbHOe yBeNYeHNe CogepXaHus konnarexa K
8-My Mecslly Ha BCEX U3yYaeMblX y4acTKax KOCTHOI TKaHM
YesloCcTeNn NPOMCXOANT 3a CYET pa3pacTaHus HecneLnanusm-
POBaHHOI# COeAMHUTENLHON TKaHU. B nocnegytouine cpoku
codepXaHue konsiareHa 0CTaeTcs HU3KMM MO CPABHEHMIO C
HOPMOIi C TEHAEHLMEl NPOrpeccMpyoLLero yMeHbleHus K
KOHLy aKcnepumenTa. K 12-my MecsiLly M3MeHeHns B cocTaBe
6e/1KoB KOCTHOI TKaHM CTAHOBATCA 60nee rny6okuMmn un
CTOViKMMY 6€3 TEHAEHLMM K BOCCTAHOBMIEHNIO.

/A3MeHeHne aMUHOKIC/IOT KOCTHOI TKaHW anbBEeOSISIPHbIX
OTPOCTKOB YentocTelt cocTonT B cneaytoliem. Cogepxaxue
Ba/IMHa, NeilnHa, TPEOHWHA, NN3NHA, aprUHUHA, TUCTUAMHA
OTpaxaeT COCTOAAHME 0OMeHa HeKoNNareHoBbIX 6eNKOB U UX
M3MEHEHNA CTEPEOTUMHBI C UBMEHEHMEM CYMMapHbIX
6enkoB. CofepxaHue anaHuHa, ruunHa, acnaparuHoBomn u
[NyTaMMHOBOM KMCMOT, CepuHA OTpaXaeT COCTOsHNE 0bMeHa
konnareHa u umeeT 06LLY0 HanpaBEHHOCTb B U3MEHEHMSX.

KNHWKO-pEeHTreHonormyeckne n buoxummyeckne
“ccnefoBaHns ykasblBalOT Ha reHepann30BaHHbIii xapaktep
M3MEHEHWIH B 3y60UYENIOCTHON CMCTEME MPU YACTUYHOI
noTepe 3y60B, CXOAHbI C U3MEHEHNSIMM NPK NapOAOHTO3E.
lMonyyYeHHble pe3ynbTaThbl UCCNEA0BaHNIE BbIABUTAIOT Nepes,



opraHamu 3apaBooxpaHeHus 3agady 6onee WUPOKUX
NpoguNaKkTMYecknx n nedyebHbIX MEPONPUATUI, HANpaB-
NeHHbIX Ha COXpaHeHue 3y60B.

MHOroumcneHHbIMN NCCIEA0BAHNAMM YCTAHOBIIEHO, YTO
npu gehekrax KOPOHOK XeBaTe IbHbIX PALO0B, YaCTUYHOM
notepe 3y60B 1 APYrMX COCTOSAHUSAX NPOUCXOLUT 3HAUUTENb-
HOE CHUXEHWe B KOCTHOI TKaHU COAEepXaHusa Kanbuus,
thochopa, CyMMapHbIX 6€/1KOB U KOSIMYECTBa aMUHOKUCOT.
31 3MeHeHus B GUOXMMUYECKOM COCTaBE KOCTW YKa3blBaoT
Ha rny6okue HapylweHns MmeTabonuyecknx npoLeccos B
KOCTHOIA TKaHW, KacalLlnxcs HapyLWweHWii, npexae Bcero,
MWHepabHOro 1 6e1KoBOr0 06MeHa. YMeHbLUEHNE coaepxa-
Hua Ca, P u cymmapHbix 6eKoB BeAeT, Npexje Bcero, K
HapyLIEHN0 ocCnhUKaLLMM KOCTHOI TKaHW, ee pe3opbuun u
ocTeonopo3sy. Mpu 3TOM NOpaxeHne KOCTHON TKaHu
YentocTeil B ciyyae notepu 3y60oB CONPOBOXAAETCA 3HAUM-
TeNbHbIMU U3MEHEHNAMN MOporeHesa N 06MeHHbIX
NpoLeccoB NapoAoHTa. TUNMMYHBIMU U3MEHEHUAMU B
napofoHTe ABNATCA AehopManus nepuojoHTanbHOR
wenu, atpohusa CBA30OYHOIO annapara NepuofoHTa,
pe3opbLumnsa KOCTHOIO BelecTBa C 30HaMW MHOTOKpaTHO
NOBTOPAIOLWNXCA LUKNOB HOBOO6PA30BaHNA KOCTHOTO,
Bel,ecTBa, occMmKkaLnm HapyXHOro CNoa LemeHTa,
coCyaucTo-BOCnannTenbHas peakynms Bcex TKaHeBbIX
KOMMOHEHTOB NepUOAOHTA. Pa3BuBaeTCA COXHbIA KOMMIEKC
afanTaloHHO-NPUCNOCOBUTENbHBIX peakLuii C nepexosom
B M1aT0/10T1I0, KOTOPYI MOXHO PacueHWUTb Kak TpasmaTu-
3aLM0 NapoAoHTa DYHKLMOHNPYOLWMX 3y60B NPU YaCTUYHBIX
Jeektax 3y6HbIX 0B,

HapyweHue meTtabonn3mMa 0CHOBHbIX KOMMOHEHTOB
YeNIICTHBIX KOCTEI 1 U3SMEHEHMS B HUX NPW ATUTENLHOM
BbIK/IIOYEHNN 3y6OB M3 (hYHKLMIA CXOAHO C TMMOKNHE3MEN.
CHuxeHue BknoueHus Ca2+, HapyleHne 6en1KoBoro oome-
Ha, W BYACTHOCTN CUHTE3a TaKunX BaXHbIX aMUHOKUC/IOT, Kak
TNLMH M OKCUMIPOJIMH, MPUHUMAIOLLNX aKTUBHOE y4YacTue B
06pa30BaHWN KOCTHON MaTpuLbl, pa3BUTUE KapTUHbI OCTEOD-
nopos3a npu KOCMUYECKUX NOJIeTAX AB/AOTCA OTPAXEHNEM
[BYX OCHOBHbIX (DAaKTOPOB - YCU/NIEHNSA paccacbiBaHus
KOCTHOTO BELLECTBa 1 YTHeTEHUS OCTeoreHesa, NPUBOLALLNX
K CHUXEHWNI0 NPOYHOCTM KOCTHOM TKaHu, "aTpouu" ot
"HeynoTpebneHns”.

Mofo6Has 3aKOHOMEPHOCTb NPOCNEXMBAETCA B pesy/ib-
TaTe uccnefoBaHui, NokasaBLUUX CHUXEHNE BKNOYEHUS
ranymHa-2 C14 unnsuHa-C1l4 B 6enku, P32 n Cads B
MUHepanbHyl0 ppakyuio 06bI3BECTBIEHHbIX TKaHEI
yestoCcTen Npu aKCnepuMeHTanbHOM NapofoHTo3e, YTO
N0O3BO/IAET BbICKA3aTb NPELNOI0KEHNE 0 eANHbIX NaToreHe-
TUYECKUX MEXaHWU3Max, pa3BUBaOLLNXCA NPU 4/INTENLHOM
4aCcTUYHOM OTCYTCTBUM 3y6OB M 6ONE3HAX NAPOAOHTA
(napogoHTMTE-NApPOAOHTO3E).

Pe3ynbTarbl 3KCNEPUMEHTOB MO BOCCTAHOB/IEHNIO YAa-
NeHHbIX 3y60B MOCTOBUAHbLIMY NPOTE3aMM CBULETENLCTBYIOT
B N0/1b3Y UX NONOXNUTENbHOMO apdhekTa. Mofaepxaque Ha
YpOBHe, 6/113KOM K HOpMe, codepxaHnus Ca, P u cyMmapHbIX
0e/KOB B UeNOCTHbIX KOCTSX NOS MOCTOBUAHLIMY NpOTe3aMi,
B 061aCTN UX @aHTArOHUCTOB, B Lie/IOM N0 BCE NPOTAXEH-
HOCTU 3y6HbIX PAJOB, COOTBETCTBUE TMCTOMOPEONOrMYEC-
KOro CTPOEHUS TKaHei, NPUCYLLNX UHTAKTHOMY 3y6HOMY pagy,
OTCYTCTBUE KNHUYECKMX U3MEHEHMIA CO CTOPOHbI CTPOEHMS
3y6HbIX pAAOB, NPUKyca W NapofoHTa foKasbiBaeT hakT
BOCCTaHOB/IEHWS MOPOYHKLMOHANBHOIO €4UHCTBA.

YTpata 3y60B Yy 4enioBeka HauMHaeTCs paHo, Npojonxa-
€TCS BTEUEHWe BCeN XU3HU U NPAMOro OTHOLIEHNS K CTa-
POCTW He UMeeT, Tak Kak NpUYKNHOI noTepy 3y6oB ABNseTcA

He CTapocTb, & B OCHOBHOM NapOAO0HTO3, kapuec 3y60B U ero
OCNOXHEHMS.

Mpn 06¢cnegoBanmi 1000 yenoBek 6bIN0 YyCTAHOBIEHO,
yTo y 48,2% nuy B Bo3pacTe 61-70 neT noteps 3y60B Npowc-
XO4WT BCNeACTBNEe NapofoHTo3a, ¥y 34,9% - BcneacTene
kapueca; y nuy B Bo3pacte 81-90 neT 3TV nokasaTenn pasHbl
COOTBETCTBEHHO 69,2 1 19,2%.

MoTeps 3y60B yckopseT (PU3N0M0TUYECKYH0 BO3PACTHYIO
aTponio anbBEONSPHBIX OTPOCTKOB U YETHCTEN B LIE/OM.
ATpodhnyeckne N3MeHeHUa 3aBUCAT OT PYHKLMN MbILILL 1
0CTaBLUMXCA 3y60B, OT NPUYMH, BbI3BABLUMX NOTEPIO 3y60B.
Kostkiewiczowa (1966) nonaraet, 4TO KOCTHAs TKaHb
anbBeO/IAPHLIX OTPOCTKOB 60/IbHLIX, NOTEPABLINX 3Y6bl
BC/efiCTBME NAapOAOHTO3a, pa3pexeHa, a KocTHas TKaHb
yentcteil 6ONbHBIX, NUWKUBLWNXCA 3y6OB BCNELCTBUE
kapueca, No CTPYKType 6/113ka kK HopManbHOM. Mpu KOHCTPYK-
poBaHWK NpoTe3a NpaBu/ibHOE pacnpejeneHune xesaTenb-
HOrO 4aBfieHns 3amefnseT aTpoduyeckne npoLeccl
anbBeonspHbIX 0TPOCTKOB. A.W. [loiHnkoB (1957) nonaraer,
4YTO B ITOM C/lyyae aTpodns MOXET He HabM4aTbCA COBCEM,
C YeM COrnacuTbCs TPYLAHO.

Takum obpasom, npobnema notepu 3y60B NEXUT HAM-
HOrO ry6Xe NOBEPXHOCTHbIX NPeACTaBAEHUIA 0 Hell M uMeeT
Ba)XHOE MeLVKO-COLMabHOE 3HaYeHue.

O6paluaeMocTb k Bpady-CTOMaToory 3aHUMaeT BTOpoe
MecTo nocne obpawaeMocTi K y4acTKOBbIM BpayaMm-
TepaneBTaMm, YT0 CBMAETENbCTBYET O BbICOKOM NOTPEBHOCTH
HacefeHns B JaHHOM BUAe MeULNHCKON NOMOLLY.

YCTaHOB/IEHO, YTO NOTPEOHOCTD B Pa3NnNYHbIX BUAAX 3y6-
HbIX NPOTE30B 3aBWUCUT OT Bo3pacTa. Hanpumep, B3pocnoe
HaceneHue Ao 40 neT HyX4aeTcs B HECHEMHbIX KOHCTPYK-
uusx, B Bospacte 40-59 neT- B KOMOMHUPOBAHHbLIX BUAax
3y6HbIX NPOTE30B (HECHEMHBIX U CbEMHbIX), B Bo3pacTe 60
NeT W cTaplle - NPeMMyLLeCTBEHHO B CheMHbIX (YACTUUHbIX 1
NOJHbIX N1ACTUHOYHBIX) NPOTE3aX.

KnuHuuyeckas kapTuHa e ekToB anbBeOASPHOI0O
0TpoCTKa cpasy nocjie yaaneHus 3yba unn KopHs 3yba
BecbMa BapuabensHa - 0T NPOCTOM A0 COXHOIA.

TouHas v npaBu/bHAA OLEHKA COCTOAHUA fedekTa
aNnbBEO/IAPHOIO OTPOCTKA A0MXKHA ObITh CAeNaHa cpasy
nocne yaaneHus: OCHOBHbIE NOBPEXAEHWUS MOTYT NPOU30IATH
WMEHHO B MOMEHT yaNneHus, B 3TO Xe BPEMA MeHsAeTcA
apxuTeKTypa MArkux TkaHe.

KocTHast TkaHb YentocTeil 0TinyaeTcs o1 11060ro Apyroro
CerMeHTa cKkefieTa TeM, YTO B Hell HauuHatoT npeobnagathb
npoLecchl pe3opobunn Kak ToNbko nepepacnpefensoTcs unm
yTpaunBaTCca (YHKLUMOHANbHbIE Harpy3kn. CnycTa 2-3 roga
nocne yganenus 3y6a 06bI4HO aHaTOMUYECKUE pasmepsbl
anbBEOIAPHOr0 rpebHs ymeHbluatTca Ha 40-60%.

MmetoTca AaHHble O KNMHUYECKO OLEeHKe COCTOSHMA
TKaHel NepuofoHTa, KoTopas CBOAUTCS K ONpeseneHuio
61oTnNa neprnogoHTa.

Uepes coBepLUEHHOe NOHUMAaHUE 1 A0KYMEHTUPOBaHME
nepuoSoHTaNbHOMO 61OTHUNA NaLMEHTA MOXHO Npejckasatb,
kak 6yfeT npoTekaTb NPOLECC 3aXMB/EHUS Kak TBEPbIX, Tak
U MATKUXTKaHER, YTobbl Npy He06X04MMOCTM MOANPULMPO-
BaTb XUPYPru4eCckyro TEXHUKY U COXPaHUTb 3CTETUUECKUI
ahdpexT.

Mpn KIMHUYECKOM uccnefoBaHum 6blo BblIAENEHO fiBe
yeTkne popmbl 3y60B W NpOBeJeHa WX koppenauusa ¢
PasMYHbIMU KIIMHUYECKUMU NapameTpamu MArkuxTkaHeit,
4TO NPUBENO K BblAENEHUI0 ABYX AUCKPETHBIX 6UOTUNOB
nepuogoHTa. TONCTbIA, NOCKUIA NEPUOLOHT aCCOLMMPOBaH C
KOPOTKOIA 1 LLMPOKOW hopMOiA 3y60B. ITOT BUOTUN XapakTe-

CTtomatonorusa « Ne2(75)2019

69



pU3yeTcs Haanunem: KOpoTKOrO M NNOCKOT0 Mexanpokcu-
ManbHOro COCOYKa; TONCTOM, CKNepO3NPOBaHHOI LECHOIA,
CTOIKOW K peLieccuu; WUPOKUMU 30HaMU NPUKPENIEHHbIX
KepaTuHU3MPOBAHHbIX TKAHEN M TONCTOl KOCTbIO anbBeo-
NSAPHOTO OTPOCTKA, CTONKON Kk pe3opbuuu. B Takux cayyasx
0TMEYaeTcs nieanbHoe 3axXnUBIeHNe paHbl C MUHUMa bHBIM
KONNYECTBOM pe30pbLnn KOCTU 1 PELLecCuin MArkux TKaHeid,
KOTOpble HACTYNaloT NOC/e XMPYPruyecknx MaHunynauui,
Takux kak yganeHue syba unm kopHs 3yba nmbo BHeapeHne
WMNNaHTaTa. Y Takux naLueHToB, kak npasnio, 4ocTuraeTcs
ngeanbHaa acteTuka 6e3 mogudukayuu pyTUHHOIO
XMPYPrveckoro NpoTokona.

B oTAnume 0T 3TOr0, TOHKMIA, rpe6HEBUAHBIA NEPUOLOHT
06bI4HO acCoLNMPOBaH C AIMHHOM W y3KO hopMoii 3y60B.
3T0T 6UOTUN XapakTepusyeTca Hannumem AAMHHOIMO U
OCTPOro MeX/eCHeBOro coco4ka; TOHKOW NOMKOMN AeCHOM;
MUHUMAbHBIM KONYECTBOM NPUKPENIEHHON kepaTuHN3N-
POBaHHOIA TKaHW 1 TOHKOM, Nexalleil B OCHOBE albBeo-
NAPHOT0 0TPOCTKA, KOCTbI0, KOTOPAs YacTo UMEET OKOHYaTbIe
LedeKTbl.

Y 60/1bHbIX C TaKUM BMOTUMOM NOCNE XUPYPTUYECKOTro
BMeLLATeIbCTBA MOXET HACTYNUTb PeLeccus MArKUX TkaHeil
1 pe3opobLns anbBeONAPHOro 0TPOCTKA. B TakuX KIIMHUYECKUX
cnyvasx Tpebyetcs MOAMDUKALNA XMPYPrMYeckoro BMeLLa-
TeNbCTBa, & UMEHHO OYEHb akkypaTHOe, aTpaBMaTnyeckoe
yaaneHue 3y6a unu kopHs 3yba c npuMeHeHneM cnewuans-
HbIX MUHCTPYMEHTOB /1 COXPaHEHUS aHATOMUYECKON (hOpMbl
1 apXUTEKTYPbl aNbBEONSPHOTO OTPOCTKA.

B npakTuke CTOMATONOrMM 1 YeNKCTHO-NIMLEBON XUpYp-
TMM HepeaKo BO3HWUKAET HeOBXOAUMOCTb BO3MELLEeHUA
KOCTHbIX AehekTOB Ye/CTEl, NOABNAIOLMECS B pe3y/bTaTe
TpaBM, y4aneHus KUCT, CEKBECTPIKTOMUMN, NPU KOCTHOM
nnacTuke nT.4. 3anosiHeHWe KOCTHOrO AedhekTa, Hanpumep,
nocne yAanenus, 0CTe0TPOMHLIM MaTEPUANOM B 3HAUUTE Tb-
HOW CTEMEHW CHUXaeT MHTEHCUBHOCTb aTpoK KOCTHON
TKaHu. C 3TOi LleNiblo MCNOMb3YITCA pas/nyHble 0CTeO-
nnactuyeckne matepuansl, Takue kak Konanon, Fankon,
Konnanan, Octeonnact, buo-Occ 1 MHOrMe Apyrue, Bbinyc-
Kaemble POCCUIACKUMM 1 3apy6exHbIMY NPOM3BOAUTENAMM
(Monuctom, MHTepmeganatut, PO; Geistlich, Lseiyapus;
BioTec, Vtanusa ap.). BbinonHeHo 60/blWwOe KONNYECTBO
3KCMEePUMEHTaNbHbIX U KTMHUYECKNX HayYHbIX paboT, B
KOTOPbIX 060CHOBbLIBAETCA NPEeUMyLLeCTBO U HEAOCTATKM
pa3NuyuHblX 0CTEONNacTMYeckux matepuanos (LLleneTtkuH
N.A., 1995; MaHuH A.M. n gp., 2000-2006, 2000-2007;
BonowwH A.WN. nap., 2000-2008; fecatHuyenko K.C. v gp.,
2000-2009). 3Tn matepuanbl pa3nnyalnTcs CKOPOCTHIO
pe3opbLnu, 0oCTEONNaCTUYECKUM NOTEHLMANOM, a Takxke
CTOMMOCTbHO, YTO UMEET 60/IbLLIOE 3HAYEHWE NPU UX LUMPOKOM
KNUHUYECKOM NPUMEHEHUN.

OcTeonnacTuyeckne matepuasnsl LMPOKO UCMONb3YIOTCS
B CTOMATONOTMN, YENOCTHO-NINLLEBON XMPYPrun 1 TpaBma-
TONOMW. BONbLLONM NONYNAPHOCTBIO NOMb3YIOTCA KOMNO3UTHI
W3 KonnareHa u KpUeTannyeckoro KOMNOHEHTa, B NepByLo
oyepefb rupokcuanatuta u Tpukanbuuiidpocara. Mpu
3TOM BaxHas posib NPUHAANEXMT CBOACTBAM MUHEPANLHOTO
HaMo/IHUTENS, KOTOPbIE 3aBUCAT OTET0 XMMUYECKOro cocTaBa
WCTOYHMKA NONYYeHUs 1 cnocoba cuHTesa.

Pasnuuna achpekToB 0CTEONNACTUYECKNX MATEPUANOB
06yCnoBneHbl pasHbIMU CBONCTBAMU MUHEPAOB, a TakXe
KonnareHoB pasnnyHbiX TMNOB. OAHAKO 60/bLWNHCTBO
MaTepuanos He 06nafaloT NPOrHO3NUPYEMbIMI M OCTATOUHO
BblpaXeHHbIMW 0CTEONNacTUYeCcKuMmM CBONCTBAMY,
0C06€EHHO y NaLneHTOoB co cnabbiM penapaTBHbLIM 0CTEO-
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reHe30M, B CUNY HaCNeCTBEHHbIX UK NPUOBPETEHHBIX
KauecTB U B pe3y/bTaTe BO3AENCTBNS 60NE3HETBOPHbIX
(hakToposB.

B nocnefHue rogbl 60/ble BHAMAHNSA yaenseTcs
BeLLecTBaM, BBeJEHHbIM B OCTEONIACTNYECKIE KOMNO3ULIMM
C Lenblo yCUNEeHNs NOCTPOEHUNA KOCTHOW TKaHu u ee
MUHepanu3aunu. KTakum BewecTBaM OTHOCATCS FMKO3a-
MUHOT/IMKaHbI, NONYYEHHbIE U3 NaHLMPER MOPCKUX XUBOT-
HbIX, POrOB KPYMHOr0 POraToro CKoTa, YeN0BEYECKUX TKaHel 1
JPYTUX UCTOYHUKOB.

TpeboBaHNs K 0CTEONNACTUYECKOMY MaTepuany obian
chopmynmpoBaHbl Frame elwé B 1975 rogy, HO no ceil AeHb
oCTalTCa aKkTyanbHbIMU. MaTepuan gonxeH obnagatb
CcBOJiCTBAMY:

W XOpoLLeil NepeHOCUMOCTbI TKaHAMU;

® [I0PUCTOCTbIO, 06ecneynBas npopacTaHne KocTu;

+ Onogerpagaumeil, COOTHOCHMOI CO CKOPOCTbIO OCTEO-
pereHepauuy;

B BO3MOXHOCTb CTEpUAN3aLnn 6e3 U3MeHeHUs kayecTs,
[OCTYMHOCTBI U HU3KOWA LIEHOIA.

B ocHoBe pereHepaLum KOCTW Nexart Takue NpoLecchl Kak
OCTEOKOHAYKLMSA, OCTEOUHAYKLMS, OCTEONPOMOLNA U OCTEO-
reHes. iMnnaHTupyemslii 6uomatepuas, NOMeLLEHHbII B fe-
(heKT KOCTHOI TKaHW, JOMKEH 06n1afaTh CBOIICTBOM OCTEO-
KOHAYKUMM 1 OCTeOUHAYKLUKM.MaTepuan rpagta JomKeH
BbINOHATb ONOPHYI0 (OYHKLMIO ANS pa3pacTaloLeics TKaHm.
Byayun «kapkacom» 4ns KocTell, COCYA0B U MATKUX TKaHeiA,
OH CNoCo6CTBYET MUrpaLuM 0cTe0671acToB C Kpaes Aeekra
11 Backynspusaunn (pas3suTiio COCyanCTOI CETKM).

OCTeoVHAYKTUBHbIe CBOWCTBA. OCTEOMHAYKLNA npej-
nonaraeT CTUMYNSALMIO HegnhdepeHLpoBaHHbIX ME3EHXM-
ManbHbIX CTBOIOBbLIX KNETOK, KOTOPblE NpeBpaLlanTcs B
ocTeobnacTbl. Hanbonee n3BecTHble (hakTopbl - KOCTHbIE
MopdhoreHeTuyeckne npoTenHsl (BMP). B HacTosLiee Bpemst
NPOBOAATCS IKCNEPUMEHTbI C LieSbIM PALOM APYTUX MONEKy,
NPOTEUHOB 1 TOPMOHOB.

WoeansHblidi MaTepuan 4ns 0CTeonnacTUki O/MKEH BbiTb
OCTEOKOHAYKTUBHBLIM W OCTEOUHAYKTUBHBLIM. TONbKO TOTAa OH
OyfeT npefocTaBATb NPOCTPAHCTBO U COOTBETCTBYHLL e

YCNIOBUS NS pereHepaLmu KocTu.

Moz ocTeonpomoLueii nogpasyMeBaloT yCuneHne ocTeo-
WHAYKLMM 6€3 COBCTBEHHbIX OCTEONHAYKTUBHBIX CBOMCTB
MaTepuana. TakuMu cBOWCTBaMu 061ajaeT 3ManeBbli
MaTPUYHbIA NPOTEMH, KOTOPbIA MOTEHLNPYET OCTEOUHAYK-
TUBHbINA 3CHEKT KOCTHOTO afioTpaHCniaHTara.

Korpa B cocTas rpagiTa BXOAAT KNETKM-0CTE06/1aCThI, OHN
NPUHUMAIOT HENOCPeACTBEHHOE yYacTue B pereHepauuu u
[alT Hayaso TKaHsAM.

B mexaHn3me penapaTuBHOro adpekra 60NbWIUHCTBA
0CTEeonacTUYECKNX MaTepuasioB OCHOBHAA ponb NpuHaane-
XMT UX OCTEOKOHAYKTUBHBIM CBOMCTBAM - CMOCOGHOCTY Bbl-
MOMHATL PO/ib MaTPULLbl KOCTEO6PA30BaHNSA /11 OCTEOTEH-
HbIX 3/IEMEHTOB, UMEKLLMXCS B BMKANLLEM OKPYXEHUN fe-
thekTa, UTO CNOCOBCTBYET XOPOLLENi MHTErpaLMK C MaTepUHC-
KOl KOCTHOI TKaHbI0 A€HTANIbHbIX UMNIAHTATOB, 3HAONPO-
T€30B UT.N.Jpyroii X 0C06EHHOCTbI ABNAETCS CNOCOBHOCTL
copbupoBaTh LUPKYAUPYHOLME B KDOBN CUTHATbHbIE
Monekynbl (hakTopbl pocTa, MopdhoreHe-Tudeckne 6eskm),
o6nafalolme CBOICTBAMU OCTEOMHAYK-TOPOB - BELLECTB,
VHULMNPYIOLLMX OCTEOreHe3 NOCPeACTBOM aKTUBaLIMM NOKOS-
wyxcs HefnhhepeHLMPOBaHHbIX KNETOK ME3EHXNMAbHOTO
NMPOUCXOXAEHNS, CTUMYNNPYSA UX NPONUdepaLmio, 0CTeOreH-
HY10 M pepeHLMpoBKY, IKCNPECCUD BHEKNETOYHOTO
MaTpuKca, cnoco6HOro K MUHepau3aumi.



CurHanbHble MONIEKYNbl, 061ajaloLne 0CTe0UHAYLM-
PyIOLLUMI CBOCTBAMM, BXOLAT B COCTAB HEKOMNATEHOBbIX
6enkoB KocTHoi TkaHu (HBK). Cpegn HBK umetoTcs Takue
nonunenTuabl, kak TpaHcopMuUpyroLLKii hakTop pocTa-(3,
KUCNbIA N OCHOBHOIA thakTopbl pocTa hnbpo6aacTos,
WHCYNMHONOA06HbIE thakTopbl pocTa uap. (Canalis E., 1984;
Fincelman R.D., 1992). K HacTosiLemMy BpeMEHN MHOTWe 13
3TUX (haKTOPOB BblAeEeHbl B YACTOM BUAE U NOYUYEHDI
TeHOMHXEHEPHbIM NyTeM. Kaxablii U3 aTUX hakTopos
BbINOMHAET CAMOCTOATE IbHYK (DYHKLNIO, AEeNCTBYSA Ha
NpoLeCChl XeMOTAKCUCa OCTEOTeHHbIX KNeToK, Nnponuge-
pauun, agresuun, AN epeHLMpoBKiY, Ha IKCNIPECCUIO KeT-
kamu TkaHecnewuduyeckux 6eKoB U T.4. Ho UX KOHEUHbIN
athhekT onpeaenseTcs COBMECTHbIM, KOONEPATUBHBIM
aeiictenem. Moatomy npumeHeHne komnnekca HEK moxeTt
okazaTtbca 60nee ahPeKTUBHLIM, YeM UCNONMb30BaHNE
0TAenbHbIX (hakTopos (LecsTHuyeHko K.C., 1997).

B nocnenHee Bpems paspaboTaHbl METOAWKM NONYYeHMs
pe3opbupyemMbix 0CTEON1acTUYECKUX MaTepnanos, Coaep-
Xalnx peKOMOUHAHTHbIE UK Bbl4EEHHbIE M3 KOCTHO
TKaHW OCTEOMHAYKTUBHbIE (DaKTOPbI, YTO NO3BOAAET NPU UX
UMNNaHTaLmmn B KOCTHBIA AedhekT CyLLeCTBEHHO YCKOPUTb
BO3MeLLeHMe nocnefHero HoBoo6pa3oBaHHON KOCTHOM-
TkaHbto (BonoxuHA.W. nap., 2006-2008; AecATHuueHko K.C.
ngp., 2003-2010; MeCarthnyT.L., Centrella M., 2000).

B cBA3M C pa3BUTUEM KNETOUHO-TKAHEBbIX TEXHONOT Ui B
NEeYeHnn NaTonornii ONOPHO-A4BUraTeIbHOrO annapara u
3y604enloCTHOI CUCTEMbI B NOC/IEAHEE BPEMSA BO3HUKAET
HOBbII aCneKT UCMO/b30BaHUs 0CTEONNACTUYECKNX MaTepHa-
NOB C OCTEOUHAYKTUBHbIMU CBONCTBAMM: UCNO/b30BaHUE UX B
kayecTBe NOANOXEK AN Me3eHXUMasbHbIX CTBOMOBbIX
KNeTOK NPy CO3A4aHUM TKAHEUHXEHEPHbIX KOHCTPYKLUA,
KoTOpble 0b6ecneynBatoT 3anoHEHNe KOCTHbIX AeEKTOB B
6onee kopoTkne cpokn (feHucoB-Hukonbckuii FO.U. n ap.,
2005,2006; Tatapenko-Ko3muHa T.10., 2007; Stern R., Frost
G.l., Shuster S., 1998). HecmoTpsa Ha MHoroobpasue
0CTEeonIacTUYECKNX MaTEPUANOB Pa3/INYHOro CoLepXaHus u
CBOIACTB, Ha CEroHALIHNA feHb CPEAMN HUX Hefb3A BbIAEUTb
«NAeanbHOro» 418 UCNONb30BAHWUSA B CTOMATONOINN ¢
YeNCTHO-NULLEBOI XUPYPrUU.

Takum 06bpasom, paszpaboTka UCKYCCTBEHHbIX BOMa-
Tepuanos, UMUTUPYIOLLMX COCTAB W CBOWCTBA HATYPaNbHOM
KOCTU, NpefHa3HaYEeHHbIX 415 3aMEHbl NOBPEXAEHHBIX U
yTpaueHHbIx 3y60B, 0CTAETCA OLHUM U3 Hanbonee akTyansb-
HbIX BONPOCOB COBPEMEHHOI CTOMATONOIMK.
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NATO®U3NOTOMMMYECKNE OCHOBBbI
HAPYLLEHWWN COCTOAHNA NAPOAOHTA
MNP PA3/TMYHBIX COMATUYECKIX
3ABOJIEBAHUNAX

A
nr

babamxaHoB X.b., LLapunosa M.A.

TalLKEeHT CKNiA rocyAapCcTBEHHbIN
CTOMaTONOrMYECKA UHCTUTYT

AHHOTaLMA

MpoBefieH 0630p HayYHbIX UCCeA0BaHMA, NOCBALLEHHbIX
W3yYeHU naTtoqu3M0NOrMYecKnX OCHOB HapyLLEHWiA
COCTOAIHUA MNAapOAOHTA MNPU  PasNNYHbIX COMATUYECKUX
3a60neBaHusAX. CornacHo faHHbIM IMTePaTyphbl, B 3TUONOMM
HapyLeHWin NapofoHTa UMeeT 3HaYeHNe NaTonorus MHOMUX
CUCTEM OPraHnu3mMa, B YKNCO KOTOPbIX BXOAUT NULLEBAPUTETb-
Had, AblxatefibHas, CepeyHO-COCYAMCTasi, MOYeBblgenu-
Te/nbHas, HLOKPUHHASA N UMMYHHAsA CUCTEMbI.
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