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leavio Hacmoswe2o uccaedosanus Gbia0 usyHums 00UYI0 PeaKkyulo 0peaHu3Ma Ha yenepoo-
Hble HAHOCMPYKMYPHbIE UMNAGHMAMbL, UX 0CMeOKOHOYKMUBHble CBOUCMEA, 603MONCHOCMU
3amewenus KoCmHolx 0e(hekmoé u yCKopeHus Gopmuposanus OUCmpaKyuoHHo20 peceHepa-
ma. Bbiio evinoaneno 4 cepuu skcnepumermog Ha 69 HCUeOMHbIX (Kpoauku nopoobl WUH-
wunna u e3pocavie Gecnopodnvie cobaku). Jannbie 1a00OpAMOPHbIX, peHMeeHON0eUHeCKUX
uceredosanuii ceudemenbecmeosat 0 mMom, 4mo usydaemvle UMnianmamst, 061adas evipa-
HCCHHBIMU OCMEOKOHOYKMUBHbIMU CEOUCMEAMU, He MOKCUMHbI U He 6bi3bi6arom peakuyui
ommopycenus, npu Ux UCNOAb30EAHUU OPMUPYEMCA NPOHHbIIL KOCMHO-y2nepoOHblil 610K Ha
cmblKe KOCMb—UMNAGHMAM.

KiouyeBble CI0Ba: YIJIEPOAHbIE HAHOCTPYKTYPHBIC MMIUIAHTATbI, IKCINEPUMEHT,
peHTreHorpadus, YpecKOCTHBbII ocTeocuHTe3 o Mamn3apoBy, IMCTPaKLMsl, PEreHepar.

Carbonic Nano-Structural Grafts — Innovation Product for Traumatology and Orthopaedics.
Part 1: Experimental Study Results
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Study of the general organism response to carbonic nano-structural grafts, their osteoinductive
properties, possibilities of bone defects substitution and acceleration of the distraction regenerate
formation was performed. Four series of experiments were performed on 69 animals (Chinchilla
rabbits and adult mongrel dogs). Laboratory and roentgenologic data showed that study grafts
possessed pronounced osteoconductive properfies, were not toxic and did not cause rejection
response. Their application ensured the formation of strong osteo-carbonic block at the interface
bone-implant. Distraction regenerate achieved required strength in 37 days after carbonic graft
implantation into the bed formed in the regenerate. That enabled to discontinue external fixation
with the apparatus.

Key words: carbonic nano-structural grafts, experiment, roentgenography, transosseous
osteosynthesis by Ilizarov, distraction, regenerate.

Bepenune. B Hacrosiee BpeMsa B TpaBMaTOJOT U
M OpTOIe My [JIA IPOU3BOACTBA Pa3JIMIHbIX MMILTaH-
TAaTOB IIMPOKO MCIIOIb3YIOTCA HepyKaBerlye CTalln,
K0DaJIbTXPOMOBBIE CILJIaBbl, TUTAH M TUTAHOBbIE CILJIA-
BbI [1, 2] n mapyrue uckyccTBeHHble MaTepnasbl. Oc-
HOBHBIMM TPeDOBaHMAMM, IPebABJIAEMBIMI K MaTe-
puaJsiam, MCIO0JIb3yeMbIM /I MMILJIaHTalNY, ABJIAT-
¢ UX 6€30MMacHOCTh U HaJlesKHOCTh. OHM JOJIKHBI OBITH
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MHEPTHBI I10 OTHOIIEHNIO K OKPY KaOIINUM TKaHAM, He
KaHI[ePOTeHHbl, IMeTh JOCTATOUYHBIN 3amac MeXaHu-
YeCKOJl MMPOYHOCTH, OBITh CTOVKMMM K BO3EVCTBUIO
thakTOpOB BHyTpeHHel cpexabl oprammama [3—5]. Ta-
KuM TpeDOBaHMAM OTBEYAIOT U3AeJNA U3 MeIUINHC-
KOTO0 yIJIepojia, IPOU3BOACTBO KOTOPBIX HAYATO B ITOC-
nendee Bpemsa. Cienyer OTMETUThb, 4YTO yIJiepona B
MeIMIMHCKO TPakTUKe Hadasy JMCIO0Jb30BaTh IIPU-
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mepHo 80 Jer Hazan TpuauaTb—COPOK JieT Ha3al yr-
JIepoJIHble MMILIAHTAThI IIEPeKIIIN CBOe0Opas3Hblil OyM
[6, 7], HO mOCTeNeHHO MHTEpec K HuM npomnaJ. Ceaza-
HO 5TO, BUAMMO, C T€M, YTO MMILJIAHTATBI IPOM3BOAN-
JIV 3 TIPOMBIIILJIEHHOTO yTIepoja, KOTOPbI XapaKre-
puayeTcs IOBBIIIEHHON MPOYHOCTBIO M OTCYTCTBYEM
1op, HeOOXOAVMBIX IJIA IIPOPacTaHMA B HUX KOCTHO
tkaHu [8]. B komnaunun «HanoTexMenllmroc» paspa-
foTaHa TEXHOJIOTWS IIPOM3BOJACTBA YIJIEPOJHOTO Ha-
HOCTPYKTYPHOrO MaTepuaja, aJalTMPOBAHHOTO I10J
MeaunuHcKue e [9].

Jloisa Gostee roryOOKOro M3yd4eHus MPOIecCoB, MPo-
JMCXONAIMX B OpraHu3Me B OTBET Ha MMIIJaHTal[MIo
yIJIepOIHbIX HAHOCTPYKTYPHBIX uMIianTatos (YH),
HaMJ OBbLIM MPOBEIEHBI CEPUM DKCIIePUMEHTAJbHBIX
JiccsIeJOBaHMII HA Pas3HBIX "KMBOTHBIX, I1€JIbI0 KOTO-
PbIX OBLIO N3YYNTh O0LIYI0 peaKIyio OpraHusma, 0c-
TeOKOHAYKTMUBHBIE cBolicTBa Y HVI, Bo3MOMHOCTH 38~
MeIleHNs KOCTHBIX eDeKTOB 1 yCKOopeHus (opmu-
poBaHMs MCTPAKIMOHHOTO pererepara, MopgoJIory-
yecKye U3MEeHEeHNs, COIIPOBOYKIAOIINe BBeIeHNe TaH-
HBIX VMILJIAaHTATOB.

B macTodAleM cooO0IIeHnu OyAyT MpeacTaBJIeHbI
pe3yJbTaThl KJIMHNYECKUX ¥ PEHTTeHOJOTMYeCKNX
yccenoBaHmil. PazsepHyThlie JaHHbIE KIMHMKO-1a00-
PaTOPHBIX M MOP(OJIOTMIECKUX MCCIEOBAHUI —
TeMma CJIEeIYIOIIEro COOOIeHNA.

MATEPWAJIbI 1 METO/JIbI

IIpoobpas3oM i CO3[aHUA YIrJIEPOLHOTO KOMIIO-
3UILMOHHOIO MaTepuaJja fABUJIACh KOCTb 4YeJIOBEKa,
npezcTaBiAIIaa coboi MaTepuall, apMUPyIOIIeii 0c-
HOBOJ KOTOPOTO ABJIAETCA OCCENH, a CBA3YIOIIEeN MaT-
purei — co KaJblysa. Bolia paspaboraHa MHHOBA-
LMOHHAA TEXHOJIOTUA IIOJy4eHNUA IPOYHOr0 IIOPUCTO-
o yTJIEPOHOr0 KOMIIO3UTHOTO MaTepuaJa, CTpyKTyp-
HO COCTOSAILIETO M3 apMUPYIOIIell OCHOBBI — yTJI€POL-
HBIX BOJIOKOH M CBA3YIOIIell MX yIJIeponHOM HaHO-
CTPYKTYPHOJ MaTpuipl. B MaTpuue MMerTCs MOPBI,
paamep koropeix cocrabiager 400-600 mxm. Takas
CTPYKTYypa KOMIIO3MIIMOHHOTO MaTepuaJsa MaKCuMab-
HO TPUOJIMKAET €ro 10 OCHOBHBIM G1osioriaeckum u 61o-
MeXaHIMYeCKMM XapaKTepUCTUKAM K KOCTY YeJIOBeKa.

CgoitcrBa YHU usyyasu B nepuop c moHA 2014 r.
o moHb 2015 r. Ha pa3HbIx 9Tanax BBIIOJIHAIN KJIV-
HUYeCKMe, PeHTreHOJIOTMYecKne, reMaToJI0TNIecKne,
OuoxMMmMUecKue JuccijenoBaHuA. Bece sKcnepuMeHTbI
BBITIOJTHEHBI B COOTBETCTBUM ¢ TpeboBaHmaMu «EBpo-
MIeJICKOJi KOHBEHLUY II0 3alNUTe IO3BOHOYHBIX KI-
BOTHBIX, MCIIOJIb3YEMBIX JIJIA DKCIIePMMEHTAaJIbHbIX U
IPYTUX HAYYHBIX LeJIei».

Ha 6ase BuBapus BeTepMHAPHON KaMHMKK [ocy-
NapCTBEHHOTO arpapHOr0 YHUBEPCUTETA CEBEPHOTO
3aypasaba Ha 15 1a00paTOPHBIX KPOJMKAX IIOPOJBI
«CoBerckasa [IyHmmIa» N3ydaay o0IIyI0 PeaKLuio
opranusMa Ha BBezeHme YHIL. Bo Bcex ciay4asx B
KpBLIbAX IOAB3JOIIHBIX KOCTeit (¢ obeux CTOpOH)
CBepJIOM MOZEJMPOBAJNM LMJIMHAPUYecKne AedeKThl
mmametpom 0,4 cm. ITocsie aToro B mosocTy AeeKToB
nomernasyu ¥ HV cooTBeTCTBYIOIIETr0 AmMaMeTpa, 4To

47

obecreunBaJIo IJIOTHBIM KOHTAKT MMILJIaHTaTa C KOC-
Th10. JKMBOTHBIX BBIBOAVJIN 13 DKCIEPUMEHTa dYepel
14, 30 u 60 cyT mocJie MMILJIAHTALMM U BBIIIOJIHEHNSA
penTreHorpadnuecKoro UCCcaeI0BaHNA C MCII0Ib30Ba -
HIEeM [eHTaJIbHOTO PeHTTEeHOJIOTMYeCKOro anmnapaTa X
Genus DC («DeGotzen»). OniernBam KapTuHy 00s1a-
ety uMmItagTauum ¥ HV, nccekasm KOCTHO-YTJIEPOI-
HBIiT GJIOK /17151 MOP(POJIOTNYIECKUX MCCIIeJOBaHMIA.

Ha 6aze PHIT «BTO» um. akazn. I.A. Vlanzaposa»
IpoBejieHa cepus HKCIIEPUMEHTOB Ha 54 B3POCJIBIX
HecriopoaHbIX cobakax 060ero mosa (o 9 KUBOTHBIX B
KasK 0l IpyIIe).

B 1—3-11 rpymnnax BBIIOJHAIN 3aMell[eH)e OCTPhIX
IMPKYJIAPHBIX edekToB anacusa 6osbiiedeprioBoi
KocTy ¢ ucnoJsab3oBannem YHIL B 1-i1 rpynmne Besn-
uyyHa gedexra cocraBuia 10 MM — 9% OoT MCXOIHO
JIJIMHBI CeTMeHTa (aeKBaTHO 2 CM y 4esIoBeKa); Bo 2-1
— 16—19 mMm — 13% OT MCXOIHON IJIMHBI CETMEHTa
(amekBaTHO 4 cM y uesioBeKa); B 3-i1 — 20—25 MM —
16% oT MCXOIHOI AJIMHBI cerMeHTa (aZjleKBaTHO 6 cM y
yeJioBeKa). B ycsioBuAX orepalyioHHON Ha [IPaByo ro-
JIeHDb KVMBOTHOTO HaKJIaAblBaJy annapat JVimsaposa.
Yepes NMPOAOJbHBIA pa3pe3 MATKUX TKaHe ¢ MeJu-
AJIbHOJ TTOBEPXHOCTH TOJIEHM MOJEMPOBAJN LVIPKY-
naApHBIi gedekT mmadusa GosbiiebGepLroBoii KOCTH.
B copmuposanHblii auacras nomemamn YHI, co-
OTBETCTBYIOLMI 10 pasdMepam 00pa3oBaHHOMY Je-
dexty xoctn. Vimerommecs Ha KOHL@AX MMILIaHTaTa
BLICTYTIBI BBOAMJIM B KOCTHOMO3TOBbIE KaHAJBI OT-
JIOMKOB ¥ OCYII[ECTBJIAJIN MEePBUYHYI0 KOMIIPECCHIO
nyTeM cOJMsKeHMs OIOp ammapaTa o ynopa. 9To
obecrieunBaJo MPOYHYIO (PUKCALIMIO UMILJIAHTaTa B
mmacrase (puc. 1, a—8). Pany mocJyioinHo yImBaJm.

B 4-6-it rpynnax MNPOBOAMJIMA 3aMeIleHye Iuc-
TPaKIMOHHOTO pereHepaTa ¥ HIVL. OTu sKCriepuMeHTEI
BBINOJIHAJMMCE B ABa Tamna. Ha rmepBoM aTale Iocje
HaJIOYKeHus annapata Jlimsaposa uccekasayu COOTBET-
CTBYIOLINIT CEIMEHT KOCTH, MIOCJIe€ Yer0 KOHILIBI OTJIOM-
KOB cOJIVMIKAJM 10 TIOTHOTO KOHTaKTa (puc. 1, 2), Mo-
nenupys TakuM 00pas3oM yKOpOUeHue KOHEeUHOCTMU.
3aTeM OCYIIECTBJIAMN yAJMHEHVEe Ha HeoOXOAMMYIO
BeJMunHy. BesmyyHa yKopodeHns (1o aHajoruu ¢ 1-
3-i1 rpynmamu) coctaBuaa 9, 13 u 16% B 4, 5 u 6-it
rpyIIIe COOTBETCTBEHHO. IIpenmcTpakMoHHbI 11e-
puon mpogoszKasca 7 cyT. Y AJIMHEH)e BBIIOJHAIN B
peskume 1 MM B cyTkyu 3a 4 npuema. Ilo okoHYaHMM
nepuo/ia AUCTPaKuuy (BTOPO¥i aTar) B yCJIOBUAX OIle-
PaIMOHHOI Yepe3 MPOIOJbHBIA paspes MATKUX TKa-
Helt B KOCTHOM pereHepare (hopMMUpOBaJi IPOA0JIbHO
HaIlpaBJIeHHOE JIOYKe, B KOTOPOe ITOMeLaJy MMILIaH-
taT. PaHy ymmBaJi.

YKMBOTHBIX BBIBOJAMJIN U3 DKCIepuMeHTa dyepes 30
(1-s1 1 4-a rpynnsl), 60 (2-a 1 5-a rpynmnel) u 180 (3-a
u 6-5 TPYNIIbI) JHEA

Coycta 30 cyT mocJie MMILIAHTAIUY BBIIOJHAN
MaKpOCKOMMYeCcKoe JCClIeJoBaHne TKaHei B 0biacTu
VMILJTAaHTaILMM ¥ TPOU3BOAMIM 3ab0p MaTepuasa IJs
IMCTOJOrMYecKnX uccyenopaauii. OnennBanan odlee
COCTOSIHNE YKMBOTHBIX, PETMCTPUPOBAJIM OOIIYI0 TeM-
nepaTypy TeJsa, 4acTOTy CepJiedHbIX COKpPalleHMI,
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Puc. 1. Sranel co3gaHusa
AKCIIEPUMEHTAJIbHBIX MO-
neJei.

@ — HaJIOXKeHye ammnapara
VlnnsapoBa M NPOAOJBLHBIN
pa3pes MATKUX TKaHel ¢
MeIuaJbHOM MTOBEPXHOCTH
rOJIeHN,

6 — ccopMMpOBaHHBIL OC-
Tpblit nederT auadusa
6osb111€6€PIIOBOIT KOCTH,

8 — B3aMellleHNe OCTPOTo
nedexra YHVI (1-3-a rpyn-
IIbI),

2 — cOamskeHne KOCTHBIX
OTJIOMKOB 10 KOHTaKTa I10C-
Jie ucceyeHnsd NUPKYIAPHO-
ro cerMeHTa KOCTM JJIA IoC-
JIeAYIOU[er0 yAJIMHEHUs 10
BOCCTAHOBJIEHUA JJIMHBI
cermMeHTa ¥ (GOPMUPOBaHUA
AMCTPAKIMOHHOIO AMacTasa
(4—6-a rpynmsr).

4aCTOTY JbIXaTeJbHBIX [BUyKeHMIT. PenTreHorpadnmio
BBIIIOJIHAJM B JIBYX CTAHJAPTHBIX MPOEKUMUAX (MIpdA-
MOJ1 1 OOKOBOII) C MCIIOJIB30BaHMEM PEHTTeHOBCKOTO
annmapata VEPX Technology Premium VET (Mcna-
H1A). B cBIBOPOTKE KPOBM OLleHMBAJM AMHAMUKY CO-
nepskaHndA obiurero Oeska, MOUYeBMHBI, aJaHMHAMMHO-
TpaHcdepass! (ATAT), acmapraTaMuHOTpaHC(epasbl
(AcAT). C noMomib0 PEHTTeHOBCKOTIO 3JEeKTPOHHO-
30H710BOrO MUKpoaHasmaatopa INCA-200 nayuasm co-
ZIeprKaHyue ¥ paclpeseseHyie OCTEOTPOIHBIX dJIeMeH-
ToB (Ca, P u C).

KouTposem ciyskumia rpynmna n3 4 cobak, y KOTO-
PBIX A7 3aMelieHus nedexra 0osbiedeprioBoi Koc-
TV VICIIOJIB30BAJIM VIMILJIAHTAT Ha OCHOBE KePaMUKIL
Bricora pmedexra cocraBiasa 10 MM, UTO COOTBET-
ctByeT 9% OT MCXOZHONM IJIMHBI CEIMEeHTa.

PE3YJIbTATbBI

IIpu 3amMenieHNy UUINHIPUIECKUX OedeKToB
IOAB3JOIIHBIX KOCTEN ¥ KPOJIMKOB BO BCeX CIIydaax
Ha BCEX CPOKaX KOHCTATUPOBAJM CTabuibHOE 0JI0-
JKEeHMe JMMILJIAHTAaTOB M OTCYTCTBME BOCIIAJIMTEJIb-
HOJ peakluy B IIePUUMILIAHTAIMOHHON 30He. Pas-

Puc. 2. MakpockommnyecKkuit Buz 30HbI uMIiantammy Y HIL B
MOAB3IOIIHbIE KOCTU KpoJmKoB depe3d 30 (a) u 60 (6) cyTok
rocJie Onepanym.

JIMYMs KacaJMICh TOJIBKO BBIPAYKEHHOCTY OCTEOMH-
rerpamym. Ha 14-e cyTku skcrepuMeHTa CO CTOPO-
HBI MIIaHTanuy YHJ oTMmeuasiack BbIpaskeHHad
OCTeOMHTerpauus, obpa3oBaHusa B BHUJe IMIlepILIa-
311 KOCTHOM TKaHM orcyrctBoBasm. Ha 30-e cyTku
Bokpyr Y HVI churcnpoBasn HoBooOpasoBaHye KOCT-
HOI TKaHM BblcOoTOM 10 1 mm. Ha 60-e cyTkm ToJImm-
Ha HOBOOOPa30BaHHOI KOCTHOI TKaH! Ha II0BEPXHO-
CTH MMILJIaHTaTa JocTurasa 1,5 Mm, 4To, 10 HallleMy
MHEHIIO, MJIJIIOCTPUPYET BbIPa’Ke€HHBbIE OCTEOKOH-
IYyKTUBHBIE, & BO3MOYKHO, ¥ OCTEOMHAYKTUBHBIE
covicrBa YHII (puc. 2).

Penrtrenosiornyeckas KapTUHA IIOJHOCTBIO IIOJ-
TBep:K/JaJjia JaHHble MaKPOCKOIIMYEeCKOTro MCCJIe0Ba-
Hus. IIpn 5ToM pe3opduyy KOCTHOI TKaHM 3aduKcu-
pOBaHO He ObLIO, a MJIOTHOCTb KOCTY B IIE€PUMMILIAH-
TALVIOHHOJ 30HE IOBBIIIAJIACH C yBEJINYEHNEM CPOKa
HabuoneHusa (puc. 3).

Puc. 3. PenTreHonornyeckas KapTUHA 30HbI MMILJIAHTALN
YHJ B moAB310IIHBIE KOCTU KPOJMKOB yepes 14 (a), 30 (6)
n 60 (8) cyTOk mocJie onmepanun.

30Ha VMIMILJIAaHTAl MM yKa3aHa CTpeJIKOIZ.
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Y KMBOTHBIX, KOTOPBIM BBIIIOJHAJN 3aMeIleHne
OCTPOro HMPKYJIAPHOro Aedexra Kocreit roern Y HU
Y MCIOJIb30BAJM €T0 B YCJIOBUAX IUCTPAKI[MOHHOTO
ocreocuHTesa (1—6-a rpymnma), maTOJOrMYECKUX U3-
MEHEHMII CO CTOPOHBI OCHOBHBIX CICTEM OpraHm3ma
BBISABJIEHO He ObL10. Hu 0HO 'KMBOTHOE He 1ornbJIo.
OTKJIOHEeHMIT B moTpebJsieHnn KopMma U BOALI HE 3a-
¢ukcrnpoBaHO. 3HAYMMBIX M3MEHEHMI 4YacTOThI JIbl-
XaTeJIbHBIX JABVIKEHMI, 4aCTOThI CepJedHbIX COKpa-
eHni 1 o01Ieli TeMIepaTypsl Tejaa Ha Pas3HbIX 9Ta-
I1ax 9KCIIePUMEHTA 10 CPAaBHEHMIO C JJOOIIePAI[MIOHHBI-
MM 3HAaYEHUAMM He 3apermucTpupoBaHo. MexaHudec-
KOTO TIOBPEIKIEHNA ¥ MUTPAL MMILIAHTATOB HE OT-
MedYeHO. 3a'KMBJIEHJE PAHEeBbIX IIOBEPXHOCTEN MAT-
KIUX TKaHell B 00JIaCTM MMILJIAHTAMM IIPOMCXOINIIO
[IePBUYHBIM HATAKEHIEM.

B panHuit nocseonepauMoHHbI nepuo (depes 3—
7 CyT) ’KMBOTHBIE HAYMHAJM YaCTUYHO HATPYyIKaTb
OIIEPMPOBaHHYI0 KOHEYHOCTb, a uepe3 14 cyr mepe-
JBUTAJVCH C II0JIHOM Harpy3Koil Ha Hee.

3HAYNMbIX OTKJIOHEHNMII M3Yy4YeHHbIX JiabopaTop-
HBIX I[I0Kas3aTeJseli OTHOCUTEJBHO J0OIepalliOHHBIX
3HAYeHMIT B AUMHAMMKe HaOJIIONEeHMSA BBISABJIEHO HE
Op110 (puc. 4).

Y BCeX KMBOTHBIX 1—3-J1 'pYyIIII HA pEHTTeHorpaM-
Max IIPOOIIEePVPOBAHHONM KOHEYHOCTV, BBIIOJHEHHbBIX
HEIIOCPeJICTBEHHO II0CJIe OIepaTMBHOIO BMEIIaTeJb-
CTBa, OChb KOCTel rosieHn Obly1a IpaBuJbHaA. KOHTYpBI
KOHIIOB OTJIOMKOB HeTKNe, poBHbIe. JlJiMHa cerMeHTa
COOTBETCTBOBAJA JOOIEPAIMOHHON. JVIHTeHCUBHOCTH
PEHTIeHOBCKOJM TEeHM MMILIaHTaTa IpudsamsKaiach K
TaKOBON OJM3seskalnyx MATKUX TKaHeit (puc. 5, a). B
4—6-11 rpynnax ObLJIO JOCTUTHYTO YKOPOUYEHIEe KOCTen
OTIepMPOBAHHOJI TOJIEHN Ha BEJNYNHY chOpMUPOBaH-
Horo nedpexkra. B cepenuue nuadusa onpenenannch
JIVHVMA OCTE€OTOMMM U IJIOTHBI KOHTAaKT IPOKCUMaJIb-
HOTO ¥ AMICTAJIbHOTO OTJIOMKOB (puc. 5, 6). IIpn 3ame-
[IeHNN [UPKYJIAPHOro gedexra anaduaa dosbiedbep-
1I0BOJI KOCTY KEpaMMYEeCK)M MaTepuaJjioM Ha PeHTre-
HOTpaMMaX, BBIIIOJIHEHHBIX HEIIOCPEICTBEHHO II0CJe
OIIepaTVBHOTO BMEIIATEJbCTBA, IMILTIAHTAT ObLI Ipe-
CTaBJIEH B BIJIe TE€HU BBICOKOV MHTEHCUBHOCTM C Y€T-
KVMMMI ¥ POBHBIMM KOHTypaMmu (puc. 5, 8).

Coycra 14 cyt duxcanmum B 1—3-i1 rpymnmax Ha
PEHTreHOorpaMMax OCb KOCTel ToJIeHN ObLIa TaKoii 3Ke,
4TO 1 cpasdy nocJie onepaliyn. IlpocTpasncTBenHoe pac-
[I0JIO?KEHNEe VIMILTAHTATa He M3MEHJOCh. KOHTYpBI
KOHIIOB OTJIOMKOB OBLTV POBHBIE, HeYeTKMe. B 60Jb-
IIMHCTBE HaOJIOeHNI Ha OTJIOMKax BOJIM3U JIMHUN
ommta OblIa XOPOIIO BBIPaskeHa IepuocTajibHasd pe-
aKIMsA TJIbIOYATON CTPYKTYPbI TOJIMHON 0 3 MM.
TeHn nmeprocTaJIbHBIX HACJIOEHMI 3aX0 N B TI0JIOCTh
nedekTa (pacmojarajnuch Ha MNOBEPXHOCTYU MMILIaH-
TaTa) CO BCeX CTOPOH Ha MPOTHAMKEHUM OT 2 10 4 MM.

Puc. 4. Conepskanue obmero 6eaka (a), moueBUHBI (0),
AnAT (8) u AcAT (2) B inHaMuKe HaOJOIeHMA.

Pasmep neeKTa: == mmm — 9%, mpyme — 16%.
——— BEpXHAA IPAHNI[A HOPMBL, = = = = — HJIKHAA Tpa-

HHULla HOPMBIL.
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Puc. 5. PerTrenorpaMMbl KOCTEJ TOJIEHN.

a — TIocJIe 3aMelleHNs LMPKYJIApHOro fedekra auagusa 601b-
webepuosoit kocty YHV (1—3-a rpynmnsl): UMILIAHTAT PEHTre-
HOJIOTMYECKY He KOHTPACTeH; 6 — I0cje pe3eKyuy yyacTka Iu-
acuza KOCTet roJIeHy, COIIOCTaBIeHNA KOCTHBIX OTJIOMKOB ¥ YKO-
podyeHnsa KoHeyHocTM Ha 9—16% OT MCXOAHOM IJIMHBI (4—6-5
TpYIIIBI); 8 — IIOCJIe 3aMeLleHNsa UMPKYJIAPHOro nedexra ana-
¢u3a GosplreGepIioBOil KOCTM KepaMMYeCK)M MMIIJIAaHTATOM.
Tenn MMILIaHTaTa IO MHTEHCUBHOCTU COOTBETCTBO-
BaJIM TeHAM OJIM3JIeKAIMX MATKIX TKaHell. B npoek-
O KOCTHOMOS3TOBBIX TI0JI0CTE} OTJIOMKOB ornpeneJia-
JIMCb TE€HU BHIIOCTaHbHOﬂ peaxKunn.

K 28—30 cyr skcnepumenTa (puc. 6, a) ocb Kocren
TOJIEHM U ITPOCTPAHCTBEHHOE PaCIIOJIOMEeHe VIMILJIQH-
TaTa He M3MeHAJINCE. HepI/IOCTaJIbeIE HaCJIOEHMA Ha
nosepxHocTy Y HVI NpOTAKEHHOCTBIO 10 7 MM XOpO-
110 BU3YyaJan3upPoOBaJINCh, X CTPYKTYpa CTaHOBUJIACH
TOMOTEHHOIA.

Puc. 6. PerrreHorpammsl kocrteii rosenn depes 30 (a),
60 (6) m 119 (8) cyTok mocjye 3aMelleHUs UUPKYJAPHOTO
nedexra nuadusa GosbiebeprioBoit koctn YHU (sxuBoT-
HOe 3-J1 TPYIIBI).

IIpu aHaTOMIYECKOM IIOCJIOTHOM ITpelapyupoBaHmn
[1aTOJOTMYECKNX M3MEHEeHU) MATKUX TKaHeil BbIfAB-
JieHo He Ob110 (puc. 7). ViMnaHTaT OBLI IOKPBIT TOH-
KUM CJI0eM TKaHu Oesioro MaToBoro Iseta. ITasbma-
TOPHO ONIPeIesIANach Tyras naToJIornyecKas OABUK -
HOCTb B 00JIaCTM KOHTAKTa UMILJIAaHTAaTa C KOCThIO.

Yepes 60 cyr (puc. 6, 6) mepuocraJbHbIe HacCJ0€-
HIA HA TTOBEPXHOCTM OTJIOMKOB 3aMETHO KOMIIAKTM-
3MPOBAJIMICh, OTYETJINBO BU3YaJ 31 POBAJNUCh U ABJIA-
JIVICB IIPOJIOJIPKEHMEM KOCTHBIX OTJIOMKOB. B 1-71 1 2-71
rpymnmnax IepuocTasbHble HallJIaCTOBaHMUA IOKPbIBa-
J B cpefHeM 2/3 AJVHBI MMILIAHTAaTa, B 3-Ji TpyIIIe
nx ob1asa MpPoTAKEHHOCTh OblIa MeHblIIle, YeM B I1ep-
BbIX JBYX Tpynnax, Ha 2—3 MM. TeHM MMILIaHTaTa
CTAaHOBUJIVICH MHTEHCUBHEE.

Cnoycra 90—120 cyr (puc. 6, 8) KOHTYpPBI KOHIIOB
OTJIOMKOB CTaHOBMJIMCH HEPOBHBIMMY, HeueTKuM. [Te-

Puc. 7. BHelHnii By apaoccasbHBIX MATKMX TKAHEN MeIMasbHO MOBEPXHOCTYM ToJleHy B obnacTyu pacrnosnoskenus YHII

(sxuBoTHOE 1-71 rpymmel, 30-e CyTKM DKCIIEPUMEHTA).

Puc. 8. BEIpaskeHHOCTb OCTEOMHTErpaly B PA3JIMYHBIX 30HaX MMIIaHTaTa depes 30 cyT sKCIepuMeHTa.

4 — 30Ha KOHTaKTa KOCTHOJl TKaHM OTJIOMKOB ¥ MMILIAHTATa, IPOJAOJIBbHBIA PACIN, KapTa PeHTTeHOBCKOIO 3JIEKTPOHHO-30HJI0BOTO
mukpoanamusa. YB. 20. (C — cunmit, Ca — kpacHblif, P — 3esenslit), 1— KoMHaKTHad IJACTMHKA KOCTHOTO OTJIOMKA, 2 — MMILJIAHTaT,
3 — mepuoCTaJbHO 00pa30BaHHAA KOCTHAS TKAHb HA OBEPXHOCTY MMILIAHTATA; 0 — CHMHTE3 KOCTHOTO MaTPUKCA MEKIy MUKPOCTep-
sKHeBBIMM cTpykTypamy, COM. ¥VB. 900; 6 — aKkTuBHBI ocTeobJacT B CPEAMHHONM HacTy MMILJIAHTaTa. COM. V¥B. 4200; ¢ — cocyn
KaMIAPHOTO TUIIA MEKIY CTePIKHeBBIMM CTpykTypamy nmiuantata, COM. V8. 550; 0 — cocyn serozHoro tuna. COM. V. 150.
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puoCTaJIbHbIE CTPYKTYPhl Ha MOBEPXHOCTM MMILIaH-
TaTa B OOJBIUMHCTBE Hab/OAeHNI 00beAMHAINCDH
MesKIy coDO0Jt CO BCeX CTOPOH, B Pe3yJbTaTe Yero MH-
TeHCUBHOCTDb TEHE TeCTHPYeMOro MaTepuaJa yBeJan-
yyBaJachk. I1ogo0HbI 3hdeKT MoKeT OBITE CBA3AH C
BBICOKMMM OCTEOKOHAYKTUBHBIMJ CBOJICTBaMM yTJie-
POAHOrO HAHOCTPYKTYPHOTo MaTepuasa. B xone ana-
TOMMYECKOrO IIpernapupoBaHna B 00JacTy KOHTAKTa
JMIMILJIAHTaTa C KOCTHIO IAaTOJIOTMYeCKad TOJBMM¥HOCTD
He oIpeesaach.

ITo maHHBIM BJIEKTPOHHO-MMUKPOCKOIINYECKOTO MC-
cuaemoBaHuA B 1—3-7 rpynmnax depes 30 cyT B 30HE
KOHTaKTa KOCTM U MMILJIaHTaTa MMeJlia MeCcTO aKTUB-
Has OCTEOMHTErpamysa KOCTHOTO MaTpMKCa B CTPYK-
Typbl UMILIAHTMPOBAHHOIO MaTepuaja CO CTOPOHBI
Kak Iepuocra, Tak ¥ KOCTHOro oTjomka. Haubosee
aKTMBHO IIPOIIECC OCTeOreHes3a IIeJ Ha I1epuocTasb-
HOJI TIOBEPXHOCTU. OTO MOATBEPKIAJIOCh pacIpese-
JIeHMeM OCTEOTPOIIHbIX BJIEMEHTOB Ha IpeJCcTaBJIeH-
HOJi KapTe PEeHTIeHOBCKOTO 3JIeKTPOHHO-30H0BOTO
MUKpOaHaM3a B XapaKTePUCTUIECKOM M3JIydYeHUN
Ca, P u C (puc. 8, a). CuHTe3y KOCTHOTO MaTpUKCa
(puc. 8, 6) mpexmIecTBOBaJja aare3us OCTEOTEHHBIX
KJIeTOK Ha TIOBEPXHOCTY CTEPYKHEBBbIX CTPYKTYP UM~
IJIAHTALMOHHOTO MaTepuaJia B Pa3JIMYHBIX €ro CJI0AX
(puc. 8, 8). ITo Bcelt ToJIIe UMIIAaHTaTa OOHAPYKMBA -
JICh MMKPOCOCYIbI pasHoro kaaubpa (puc. 8, 2, 0).

B 4-6-i1 rpynnax 0 OKOHYaHMM Iepuoja Ouc-
TpaKLMM 0Chb KOCTEN TOJIEHM BO BCeX cJrydaax Oblia
npaBuibHaA. Mex 1y TPOKCUMaIbHbIM U JUCTaJbHBIM
OTJIOMKOM OITPeJIeJIAJICA AMacTas, BBICOTa KOTOPOro B
KasKJOM OT/IeJIbHOM CJIydae COOTBETCTBOBAJIA BBICOTE
pe3eLnpoBaHHOr0 yJacTKa KoCTi. B mosoctu quacra-
3a OBLIM BUAHBI TE€HU AMCTPAKIVOHHOTO pereHepara
30HAJBHOTO CTPOEHNA IUII0- MJIVI HOPMOILJIACTUIECKO-
ro Tuma. X0poIlIo BU3yaJM3MPOBaJNCh IPOKCUMaJIb-
HBbIII M [OUCTaJIbHBI KOCTHBIE OTHeJIbl pereHepara,
IpecTaBJIeHHbIE TeHAMM KOCTHBIX TpabeKyJl, a TaK-
sKe CpeIVHHAA 30HA IpocBeTJyeHnd. IlepmocrabHbie
KOMIIOHEHTBI pereHeparta He O0BeIMHAINCH MEKIY
coboii (puc. 9, a). Y KUBOTHBIX C MEHbIIEN BeJIUMINHON
yaavHeHud (4-4 rpynna) QMcTpakLuus MpoaoJiKaIach
10—12 nHeit, B TedeHye KOTOPBIX (hOPMUPYyeTCa Opra-
HIYecKuil MaTpUKC pereHepara. B cBasm ¢ atum B 4-11
rpyIIIe KOHTYPBI KOCTHBIX TPabeKyJ ObLIM pa3MbITHL,
a BBICOTA CPEIVIHHOJ 30HBI IIPOCBETJIEHNA PEHTTEeHO-
Jormyeckyu ObLIa BbIlIe, 4eM B 5-1i u 6-11 rpynmnax, rae
Meproj AUCTPaKIuu ObLT IPOJOJKUTEIbHee, CJIe10-
BaTeJIbHO, pereHepar 10 OKOHYaHUM JMCTPaKLUMU CO-
cToAn u3 Dosee 3pesoil TKaHU. Y coDaK dTUX TPYIII
TpabeKyJiApHbIE TEHN pereHepaTa umeJn bosee 4er-
KJe U IJIOTHbIE KOHTYPbI B CPaBHEHUN C XKMBOTHBIMHI
4-71 rpyIIBL

Ilo oKOHYaHMUM YAJVMHEHUA B yCJOBUAX OIepauu-
OHHOJ1 BBIMTOJIHAJIM YaCTUYHOE 3aMellleHye IUCTPaK-
umonHoro pereHepata ¥ HVIL. Ilocse BeIIOJTHEHUA VM-
[IJIaHTALMUM Ha KOHTPOJIbHBIX PEHTreHOorpaMMax OCb
cerMeHTa COXpaHAJach. KOHTYypBI NPOKCUMMAaJIbHOTO
Y IMCTAJILHOTO KOCTHBIX OTJIeJIOB pereHepaTa He3Ha-
4YTeJIbHO M3MEHSAJINCh KaK CJeJICTBMe MeXaHudec-
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KOr0 BO3JeiiCTBUsA Ha HOBOOOPa30BaHHBIE KOCTHbBIE
CTPYKTYPBI BO BpeMsA OIepaTUBHOTO BMeIlaTe bCTBa.
B npoekuny cpeAHHOM YacTy perenepara ci1abo Bu-
3yaJM3MpPOBAJINCh TEHU UMILIAHTUPYEMOro MaTepy-
ana (puc. 9, 6).

VY 9KMBOTHBIX BTUX TPYII BO BCeX caydaax dop-
MMpPOBaHE OIOPOCIIOCOOHOTO HOBOOOPA30BAHHOIO y4a-
cTKa KocTy mpoucxomuio depes 30—45 cyr, B cpen-
HeM K 37-M cyTkaMm, pukcauyn. K aTomy cpokry mpu
yamuernn Ha 9/13/16% oT MCXOAHOI AJIMHBL Cer-
MeHTa 00’beM HOBOOOPAa30BaHHOI KOCTHOI TKaH! B CO-
BOKymHOCTU ¢ HasmumeMm Y HVI, obianarommm BbICO-
KVMJ IIPOYHOCTHBIMY XapaKTepucTuramm, ObLI HoC-
TaTOYeH [JiA NpeKpalleHNsd alnapaTHoi (huKcalmm.
Ha peHTreHorpaMmax K 9TOMY CPOKY OCb KOCTelf T0o-
JleHM ObLTa IpaBuibHadA. PerenepaT ObL1 HOPMO- MJII
TUIePIIaCTUYECKOT0 TUIIA ¥ OIPE/eJIAJICS B BIJIE BbI-
COKOPEHTIeHOKOHTPACTHBIX TeHeli TOMOTeHHOM CTPYK-
TypbL 30Ha pPOCTa pereHepara Jmbo He OIpe/esIAIach,
Jnbo OblIa Mpe[cTaBlIeHa eVHUYHBIMM y4dacTKaMyu
npocsetrsiennsa. O6pa30BbIBAIaCh HENIPEPbIBHAA KOP-
KOBasd IIACTUHKA, TIOKPhIBaOI[as Beck pereHepar. ITo-
nobHaA peHTreHoJIordecKasd KapTiHa CBIUIeTeJIbCTBO-
Baja 0 POPMIPOBAHMY OIIOPHOTO y4acTKa KOCTH VI AB-
JIATach KpUTEpUeM JJIA IpeKpallleHns anrapaTHOI
urcaunn (puc. 9, 8).

[Ipu 3amerneHny LPKYJIAPHOTo nedexra auadu-
3a HosbI1e0ePIIOBOI KOCTY KepaMUYeCKUM MaTepua-
JIOM Ha peHTreHorpamMmax depes 30 cyT sKCliepuMeH-
Ta B Tpex HaOJII0eHNAX KOHCTAaTUPOBAJIU N3MEHeHNe
POCTPaHCTBEHHOTO PACIIOJIOMEeHN UMIIanTarta. VI3
HUX B ABYX CJy4asdX MMeJO MEeCTO CMeIeHMe MM-
IIAHTATa OTHOCUTEJIBHO IIPOJOJIbHOM OCU CETMEHTa, a
B OJHOM HapyIIAJIACh €T0 MeXaHdecKas LeJIOCTHOCTb.
[IpusHaku ocreorenesa Jimbo Ob1 c1ab0 BEIPaXKEeHBI,
b0 He BhIABJIAJMCE. IlepuocTasibHas peaxkima Ha
OTJIOMKaX OIpeziesianack B 00JacTy OIIa, Kak mpa-
BILJIO, C MeIMaIbHOIT TOBepXHOCTH. Ee mpoTaeHHOCTh

Puc. 9. PeHTresorpaMMbl KOCTeJ TOJIEHM KMBOTHOTO
6-31 rpynIbl Ha pa3HbIX dTallaX SKCIepUMeHTa.

@ — OKOHYaHMe aucTpakuuy, 6 — HEeNocpeACTBEHHO Iocie
umrmiadTamyy YHV; 6 — dopMupoBaHue OIOPOCIOCOOHOTO
yuacTka kKocTu depes 30 cyT cdpukcaunyu, OKOH4IaHMe II€pMona
hurcanum.
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Puc. 10. PerTreHorpaMmbl KOCTEJH TOJIEHN TIOCTIE 3aMEIeHNA
[MpKyIApHOro jAedexra auadusa HosbiIebepIioBoil KOCTH
KepaMU4eCcKMM MMILJIAHTaTOM (60-e CYTKM DKCIIEPUMEHTA).
4 — CMelleHMe MMILIAHTaTa, 0 — MexaHu4yeckKoe paspylleHue
uMIJaaHTaTa, 8 — COXpaHeHNe HpOCTpaHCTBEHHOI‘O pacnono;\xe-
HUA VIMILJIaHTAaTa.

He mpesbimasa 2 MM. Ha 1moBepXHOCTH MMILTAHTATa
TeHN, XapaKTepu3yollye Iporeccsl KocTeodpasoBa-
HMsA, OTCYTCTBOBaJy. B MpOEKIMM KOCTHOMOSIOBBIX
[TOJIOCTEN OTJIOMKOB BU3YJM3MPOBaINCh TEHI S9HA0C-
TaJILHOTO pereHepaTa. ¥ 0HOTO KMBOTHOIO IPOCTPaH-
CTBEHHOEe PacIIoJIoKeHe MMIIaHTaTa He M3MEHATOChH
B CpaBHEHMN C I0CJIe0TIePALIOHHOM KapTuHOM. B aToM
cJrydae Ha IIOBEPXHOCTH OTJIOMKOB OBI1IM BBIPAKEHbI
HeuyeTKMe 1 HePOBHbIE TeHV [IePUOCTAIBHOM PeaKImiL.
[lepuocTaJabHbIe TEHN PACIOJaraamch Ha MOBEPXHOC-
TY UMILIAHTATA Y KOHIIOB OTJOMKOB C IBYX CTOPOH.
B npOeKIy KOCTHOMOSTOBBIX II0JIOCTE! OTIOMKOB Obl1a
APKO BbIpajkeHa BHJOCTANbHAA PEAKINA. Bo Bcex Ha-
GIIIOIEHNAX B TOT IIE€PUOJ ONPEeResAI naToaorndec-
KYIO MOIBVKHOCTb B 00JIaCTV KOHTAKTa VMILIAHTaTa C
KOCTBIO Ha MPOKCUMAJbHOM ¥ JMCTaJbHOM YPOBHE.

Yepes 60 cyT 9KCIIepUMEHTa y KMBOTHBIX CO CME=
meHyeM Jub0 MeXaHNIeCKuM IOBPeKAeHNEM Kepa-
MITIecKOro MMILIaHTa B 00JIaCTM €r0 KOHTaKTa ¢ KOCT=
HBIMJ OTJOMKAaMM HabJi0asy IPU3HaKM OCTEOKJIaC-
Tudeckoit pezopbumy. Ha moBepxHOCTN MMILIAHTATA
npuaHAKM KocTeoOpazoBaHMA OTCYTCTBOBAJI VLI
6u ciabo BoipaskeHbl. CoxpaHAIaCh MaTOJIOIMec-
kag monsyskHOCTE (puc. 10, a, 6). ¥ cobaku Oe3 cme-
[IeHNs MMILIAHTaTa K 9TOMY CPOKY MepHOCTaJjbHbIE
HAaCJIOSHMA HA OTJIOMKaXxX 1 MTOBEPXHOCTM CaMOro MM-
[IAHTA HAXOMUJMCh B CTaIUV KOMIIAKTU3auui 1 Hac-
TUYHO PeaylMpoBasCh. JHAOCTAJIbHAA PearINi 3a-
MeTHO 3aTyxaJja. IlaToJornyeckas MOABMAKHOCTD CO-
xpanssacsk (puc. 10, 8).

OBCYKJIEHIE

IlesbI0 BBLITIOJIHEHHBIX HaMJ DKCIEPVIMEHTOB OBLIO
M3yYuTh OOIIYI0 peakuuio opraHusMa Ha VIMILJIaHTa-
L0 YTJIEPOAHOTO MarTepyuasa, a Take ONeHNTDH BO3-
MOSKHOCTY 3aMelleHNs [UMIMHIPIYECKNX, OCTPIX IVP-
KyJIAPHBIX Ae(heKTOB KoCcTeil 1 IVCTPaKIMOHHOIO pe-
reneparta YHIL IlokasaHo, 4TO BBEJICHNE TAHHOTO VM-
[JIaHTATa He COIPOBOMKJAeTcA PasBUTUEM o01eit pe-
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AKLMY OPTaHM3Ma *KMBOTHOIO ¥ TOKCIIECKIM BO3JEM-
CTBMEM Ha OKpyskatoye Tkann. Harm nanHbie corya-
cyloTCA C pe3yJsbraTaMyu yccyieJoBaHMil Ha IIMTOTOK-
canocTh py nMiiagTamym Y HVI, npoBe/ieHHbIX cep-
TUKAIIOHHBIM JICCIIEI0BATEIBCKIM [IEHTPOM CaHkT-
Ierepbypra [10]. IIpy maToI0roaHaTOMMYECKOM MCCIIE-
OBAHMM HYU B OJJHOM CJIydae He ONpeJeJsisayoch TOKCH-
wecKOro Hekposa TkaHell. HakonieHHbIl HaMy 33 Bpe-
MsA SKCIIEPVMEHTAJbHBIX MCCJIe/IOBAHMIl OMBIT, & TaK-
)Ke raHHbIe PAJa aBTOPOB CBUIETEJHCTBYIOT O TOM,
YTO yrJIepOJHbIe MaTepuasbl OTBEYa0T TpeOOBaHMUAM,
IpeIbABIAEMBIM K MMILIAHTaTaM, TAKUM KaK: BBICO-
Kas 61I0COBMECTIMOCTD, YCTONUMBOCTD K BO3AENCTBUIO
6110JIOTMYECKOll CpeAbl, OTCYTCTBME TOKCHMHYHOCTY
Y KAHIEPOTEeHHOCTH, BJIEKTPONPOBOAHOCTD, Osm3Kas
K TKaHAM OpraHM3Ma, CTOMKOCTh K yCTaJOCTHBIM
yM3MeHeHnAM, MHAM(depeHTHOCTb IPOAYKTOB M3HOCA,
OTCYTCTBUE KOPPOBMIHBIX ABJIEHNI. TexHOJOTUA IIPO-
M3BOZCTBA YTJEPOJHBIX MMILIAHTATOB TpPeNycMaTpy-
BaeT BO3MOYKHOCTH ITOJIyYEHUs OJHOPOJHOrO MaTepy-
aJla ¢ PasJMYHBIMM CBOJCTBaMM, 00J1a1alomero yipy-
FOCTBIO, OJMBKOI K MOIYJIO yIPYTOCTH KOCTHOM TKa-
HU, JIETKOCTBIO MOJIeJIIPOBAHNs, HEBBICOKO cebecTon-
mocTsio [11]. B namest pabore BHeJpeHHbIE B CO3JAH-
Hble medeKTbl KOCTell yrjepojHble MMIIAHTATHL B
CpaBHMUTEJILHO KOPOTKME CPOKY MOKPBIBATIICE NepHoc-
TaJbHBIMY KOCTHBIMU 00paszoBaHmAMMU, POPMUPYS
IIPOYHBIfl KOCTHO-YIJIePOAHbI OJIOK, obecrieuBaBILINI
yCTpaHeHye MaToJOrNYeCKOi MOABUIKHOCTIL.

Pe3ysbraThl 5JI€KTPOHHO-MMKPOCKOIMYECKMUX M€=
cJenoBaHNil yOeaUTeNbHO IOKasasu, 4TO CTPYKTYP-
Has OpraHM3alyusa yrJEepOoJHOr0 Marepuasa ABJIACTCH
MAaTPUKCOM JJISl [TPOPacTaHuA MMKPOCOCYZIOB M aare-
31111 OCTEOTEHHBIX KJIeTOK Ha ero MIOBEPXHOCTH, NEMOH-
CTPUPY# BbIpa’kKeHHbIE OCTEOKOHYKTUBHbIE CBOJICTBA.

PesynbTaThl IPOBEJEHHBIX paHee yccJieJ0BaHNI
[I0 MCIIOJIb30BAHMIO COBPEMEHHBIX KOMIIO3UTOB JUJIA
yCTpaHeHNs KOCTHBIX e(eKTOB CBUAETENbCTBYIOT O
IIePCIIeKTUBHOCTY IIPYMEHEHN s YTJIePOACOAEPHKAIIMX
MaTepMasoB B KOCTHO-TLIACTIYECKOM 11 PEKOHCTPYK-
TuBHOI Xupyprun [12—16].

B nocJieiHme roibl 3aMEeTHO IOBBICUJICA MHTEPeC K
KepaMIYecKyM MeIMIVHCKUM M3JeJuAM AJIA BHYT-
PEHHEeTo MCIOJIb30BaHNUA, HO Kepamuka OTJIMIAeTCH
[TOBBIIIEHHOM XPYIKOCTBIO ¥ BbI3bIBAET pe30pOoINio
KOCTH IIPU TIPSIMOM KOHTaKTe, YTO OTPaHNYMBAeT ce-
py ee mpumMeHeHns. B Haue cepyiu S9KCIEPUMEHTOB ¢
npuMeHeHeM KepaMy4eCKIX MMIJIaHTaTOB 13 4 xu-
BOTHBIX y OJTHOTO MbI Ha0I1012J11 HapyIeHye mneJoct-
HOCTM MMILJIAHTaTa U y ABYX — €ro CMelleHne n3-3a
OTCYTCTBUS OCTEOMHTErpauuy Ha CTBIKE KOCTb VM-
maHTaT. Y BCEX JKMBOTHBIX KePaMUYeCKNii MMILIaH-
TaT 0CTABAJCHA MHTAKTHBIM, KOCTHO-KepaMuyecKuit
610K He (hOPMUPOBAJICA M MMILIAHTAT HE ITOKPLIBAJICH
KOCTHBIM (DY TJIAPOM.

BbIBO/1bI

1. YraeposHble HAHOCTPYKTYPHBIE MMILTIAHTATDL,
[oJIydaeMble 110 MHHOBAIMOHHO TeXHOJIOrMM, OTBE-
qaloT TpebOBaHUAM, IPEbABIIAEMbIM K MaTepraIaM,
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BBOAMMBIM B opraun3M. OHy 6110COBMECTUMBI, HE TOK-
CUYHBI, HE BBI3BIBAIOT PeaKUMUM OTTOPYKEHNUA U N3Me-
HeHMs 00IIIer0 COCTOAHUA OpraHu3Ma.

2. Buenpenne YHV B uMpKyJIAPHBIL TedeKT 1101-
B3JIOLIIHON KOCTY KPOJMKOB K 30-M CyTKaM COIIPOBOMK-
naercs OpMUPOBaHNEM KOCTHO-YTJIEPOAHOro OJI0Ka,
MMILIAHTAT IPY 9TOM YaCTUYHO MOKpPbIBaeTCA BHOBb
00pas30BaHHOI KOCTHOJ TKaHBbIO, MHTYMHO CBA3aHHON
C ero IOBEPXHOCTBIO.

3. IIpn 3amenieHMyM LUUPKYJIAPHBIX Ne(eKTOB
JIUIMHHBIX KOCTel KOHewHocTel cobak k 60-M cyTkam
Ha CTbIKe KOCTb—MMILIAHTAT (DOPMUPYETCA IIPOIHOE
KOCTHO-YTJIEPOJIHOE CpallleHue, O 4eM CBUIeTeJb-
CTBYET OTCYTCTBME IATOJIOTMYECKON IOJBUMKHOCTH
B YKa3aHHOI 30He.

4. B coyyae yIJMHEHMs KOHEYHOCTM OMCTPaAKIIM-
OHHBIN pereHepaT JOCTUraeT HeoOXOaMMOI TPOYHOC-
T yepes 37 qHEN 1ocJe BHeIPeHNs yraepoJHOrO M-
[JIaHTaTa, 49TO M03BOJIAET IIPEKpallaTbh BHEIIHIOIO
pukcalyio anmnapaToM.

5. @opmupoBaHNe NOJHOLEHHBIX KOPTUKAJbHBIX
naacTuHOK BOKPyr YHIVI mosBosseT pekoMeHIOBaTb
JIaHHBI BUJ VMIIJIAHTATOB K JMICIIOJIb30BAHUIO B KJIM-
HMYEeCKOJ IIPaKTUKe.

6. Hegocratok YHVI — peHTreHOHEKOHTPACTHOCTE.

Paboma evinoanena npu noodepicke
000 «HanoTexMedllaoc» (Beaukuii Hoseopod)
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