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[ToBpexxneHre KOCTHOW TKaHHM COINPOBOXKAAETCS HApyIICeHUEeM eIUHON
CTPYKTYpbl KOCTU. [Isi BOCCTaHOBJIEHUSI HapyIIEHHOHW CTPYKTYpPbhl KOCTHOM
TKaHW TPUMEHSIOTCS pa3HoOOpa3Hble HUMIUIAHTaThl. [lockonibKy 11000
UMIUJIAaHTAT SIBJISIETCS. WHOPOAHBIM CYOCTpaToM, TO B JKMBOM OpraHusMme
anpUOPHO NTOJDKHBI MHUIMUPOBATHCS 3alllUTHbIE (HOLUMILENTHBHBIC) pEaKlUu,
HalpaBJIeHHbIC Ha YCTpaHEeHUEe HeraTUBHBIX 3()(PEeKTOB UMITJIaHTAIMH.

KakoBel mociencTtBus NpUMEHEHHS] COBPEMEHHBIX WMIUIAHTATOB B
cpaBHHUTeNIbHOM acniekTe? Hackoyibko 3¢ (heKTUBHBI COBpeMeHHbIe TeXHOJIOTUU
UMIUIaHTalK. {715 Toro 4To0bl OTBETUTH Ha JaHHbIE BOIPOCHI B MPOBEIEHHOM
SKCIIEPUMEHTATBLHOM HCCIeIOBaHUM ObUIM BbIOpaHbI ABa BapuaHTa TUTAHOBBIX
UMIIJIAHTATOB — C aJIMa30M0I00HBIM MOKPBITHEM U 0€3 TaKOT0 MOKPBITHSL.

Qdukcanusi UMIUIAHTATOB  BCErJa COMPOBOXKIAGTCS  JOMOJHUTENLHON
TpaBMaTH3alMel KOCTHOW TkaHW. B mepByro ouepenb HapyllaeTcsi CTPYKTypa H
GyHKUMM HagKoCTHHUIBL HankocTHuIa mpencTaBisieT COOOH TOHKHMMA — Cioi
COCIMHUTENIbHOM TKaHM, KOTOpas MOKpPHIBAET BHEIIHIOIO MOBEPXHOCTb KOCTH BO
BCEX MecTaX, KpoMe CycTaBoB. B HaIKOCTHUIlE pacmojOXKeHO MHOIo
HOIIMIICTITUBHBIX HEPBHBIX OKoHYaHM (Augustin G et al 2007), u oHa obecrievynBaeT
KpoBOocHaOeHne kocth. HaakocTHuiia (ukcupoBaHa K KOCTH KOJIJIAreHOBBIMHU
BoslokHaMu Sharpey. KamOuanbHbI cIOM HaIKOCTHHIIBI CONEPKHUT KIIETKU-
MpeIIECTBEHHUKH, KOTOPhIe pa3BUBAIOTCS B OCTE00IACThI M XOHIPOOIIACTHI.

HetipoTpodudeckast poib HaAKOCTHUIIBI TPOSBIISIETCS B CHITYy MPHUCYTCTBHUS
TAKUX HEWPOMENTUIOB, YYACTBYIOIIMX B HOUMUENTUBHBIX peaKIUsX,  Kak
BeulecTBo P (SP) u kanbuutonuH-reH-poactsennbiit nentua (CGRP) (Witt KL &
Vilensky JA 2014) a Takxke, Ba3oakTUBHBIA Kumneudwid monunentun (VIP),
Heifponientia Y (NPY) m tuposunrugpokcunaza (TH). Bosbinoe konmuyectBo
HEPBHBIX OKOHYaHWI OOHApPYXEHO BOMM3W OJNU(MU3APHBIX IUIACTHHOK W B
HAJIKOCTHHIIE, TO €CTb B PErMOHaxX C BBICOKOM OCTEOreHHONW aKTHUBHOCTBIO.
3HaYUMOCTb KOCTHOM TKaHM B KOHTPOJIE YPOBHSI KajibllUsl B OpraHu3Me Hu
OPUCYTCTBUE B KOCTSIX CUCTEM pEryJisillid YpPOBHSI BHYTPHU- U BHEKIIETOUHOTO



kaneist  (Doherty AH et al 201)5) CBUJIETEIILCTBYET O  BaXHOU
HeliposuaokpruHHOH (Bjurholm A 1991) u HonmIIeN THBHOM PO KOCTHOW TKAHM.

Heab pabdorbl — 0OpPOBECTH CPAaBHUTENbHBIA aHAIW3 COCTOSHUS
HOITMIENITUBHBIX peaKUi B KOCTHOW TKaHU Yy KPOJHUKOB-CAMIIOB MOPOIBI
[uammnna mocie ¢ukcanuu B OeApeHHOW KOCTH TUTAHOBOT'O MMILTAHTATa C
aJIMa30MoJ00HBIM MOKPBITHEM.

Martepuajbl U MeTOAbl. DKCIIEpUMEHTHI TpoBeldeHbl Ha 18 kpomukax
nopoas! [HnHmmuia maccoit 2.5-3 xr. [{ns onbITa MCMOJIb30BAINCH KUBOTHBIE,
conepxkaBiurecss B ycnoBusix BuBapus @PI'BY «CIIGHUM®» Munsnpasa
Poccuiickoit ®enepannmu.

VYxon u coneprkaHue SKCIIEpUMEHTaIbHbBIX )KUBOTHBIX ObLIIM CTaHIApTHBIMU
B COOTBETCTBUU C TpeboBaHusiMU NpuKka3oB Ne 1045-73 ot 06.04.1973, a Taxke No
1179 M3 CCCP ot 10.10.1983, Ne267 M3 P® ot 19.06.2003, «IIpaBusiamu
OpOBEeCHUs pPadOT C UCIOJIb30BAHUEM OKCIEPUMEHTAJIbHBIX JKUBOTHBIXY,
«[IpaBunamu mo oOpalieHnto, coAep)KaHuio, 00e300IMBaHUI0 U YMEPLIBICHUIO
SKCMIEPUMEHTAIbHBIX KUBOTHBIX», yTBepkaeHHbix M3 CCCP (1977) u M3
PC®CP (1977), npunnunamu EBponeiickoii konBeHumu (CtpacOypr, 1986) u
XeNbCUHCKOW NIeKIapaly BCEMHUPHOW MEIUIMHCKOW accolualii O T'yMaHHOM
oOpartieHuu ¢ )KuBOTHbIMHU (1996 1T.).

B pucranenbpiit Metasnuduz OeapeHHONW KOCTH HAPKOTU3UPOBAHHOMY
KpOJIMKY BBOAWIM TUTaHOBbIM ypyn no cranpaptam 'OCT ISO 10993-6-2011
(mpouzBoactea HII OOO «MenbuoTex», benapycs). B mepoii rpynme (1)
KpoJIuKOoB  (n=9)  MOBepxXHOCTb  THUTAHOBBIX  WIYPYNOB  colep)kaia
anMazononobHoe nokpsitue. Bo Bropoii rpynne (II) kponukoB (n=9) TutanoBbie
IypyIbl OBLTH O3 aIMa30M0100HOTO MOKPBITHS.

Kaxnomy kKMBOTHOMY OBbUIO  BBIIIOJIHEHO  peHTreHorpaduyueckoe
uccienopanue (X-ray examination) dyepe3 1 Hemenro mocie MMIUIAHTALUMU U B
JIeHb BBIBOJIA M3 HKCIIEPUMEHTA C LEeJIbI0 KOHTPOJS COCTOSIHUSI KOCTHOW TKaHH,
OKpyXarollled HWMIIJTaHTaT. OBTAaHA3WIO0 JKUBOTHBIX OCYIIECTBIISIA IyTeM
BHYTpUBeHHOTro BBeneHus: Pentobarbital (100 mg/kg, Sigma).

[Tocne 3BTaHa3UM AKCMEPUMEHTAIBHOI'O KUBOTHOTO aKKypaTHO yAaJlsiiu
TUTAHOBBIC IIYPYMbl. 3aTeM U3BJIEKaIM KOCTHBIA (parMeHT U3 OeapeHHOM
KOCTH C YYaCTKOM, B KOTOPOM paHee pacroliarajiich TUTAHOBBIE IIYPYIIbI.

Bce xuBOTHBIE OBUIM BBIBEACHBI M3 3KCIIepUMeHTa depe3 4, 12 u 24
Hegenu. CTpyKTypHbIe OCOOCHHOCTH KOCTHOW TKaHHW HM3ydalld TMOClie OKpPacKU
reMaToOKCHIIMH-303uHOM. [lepeBoannu anamoroBoe n3oOpaxenue B uudposoe C
yBenuueHneM oObekTuBa x40. @DororpadupoBaHUIO MOABEPrajyd Yy4YacToK,
COOTBETCTBYIOIIUI rpaHulle KOCTh-UMILIAHTAT.

PesyabTaTbl. Y BcexX XUBOTHBIX II0CJ€ HUMIUIAHTAllMU HE BBISIBICHO
NPU3HAKOB UH()ULIIPOBAHUS XUPYPrUYECKON paHBbI. Ha ¢done
AHTHOAKTepUAILHOTO JIeYeHUsT depe3 7 nHell Obul copmupoBaH pyderr u
YAaCTMYHO  BOCCTAaHOBJIEH  IIepCTHBIM  mokpoB. [lpm  rucrosoruyeckom
uccienoBanu B | rpynme (MMIUIaHTaThl € aaMa30MOA00HBIM MOKPBITUEM )
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yCTaHOBJIEHA COXPaHHOCTb HAJKOCTHHIIBI OePEeHHO KOCTH B 001acTH (HUKCALUU
MMIUTAHTAaTa 1 HOPMAJILHOE COCTOSIHUE KOCTHOTrO mMo3ra uepes 4, 12 u 24 nenemu.
Ha pucynke | cTpenkoil OTMEYeH y4acTOK C HOPMaJbHOW CTPYKTYpOH KOCTHOM
TKaHU BOJIM3U OT PACIOIOKEHHsI KOCTHOTO MO3ra C )KUPOBBIMH KIIETKAMH.

Puc. 1. I'ncroornueckunii npenapat ¢gparmMenta 6eIpeHHOH KOCTH KPOJIHKA,
KOHTAKTHPOBABIIEH ¢ HMILUIAHTATOM € aJIMa30M0100HBIM MOKPbITHEM 24 Hexe
(yBetnueHne o0bekTHBa X40, OKpacKa reMaTOKCHJINH-I03HHOM).

Ha pucynke 2 npoieMOHCTpUpPOBaHO OTCYTCTBUE MPU3HAKOB JIOKATHLHOTO
BOCHAJIEHUs] B KOCTHOM MO3reé W COXpaHEHHas KaHUKYJspHash CTPYKTypa

[ e

Puc. 2. I'ucrosnornveckunii npenapar ¢parmenta 0eapeHHOI KOCTH KPOJIUKaA,
KOHTAKTHPOBABIIEH ¢ MMILIAHTATOM € 2JIMa30110100HBIM NOKpbITHeM 12 Hexelb
(yBesmueHue 00bekTHBA X40, 0OKpacka reMaTOKCHJIMH-I03HHOM).



Bo BrOpo#t rpynme KpoiumkoB mocie (ukcanuu B OeIpEeHHOH KOCTH
TUTAHOBBIX HMMIUIAHTATOB 0e3 alMa3omnoJ00HBIX MOKPBITHH uepe3 24 Hememnu
BBISIBJIGHBI ~ MPU3HAKW  JIOKAJbHOTO  BOCHAJEHUS B  KOCTHOM  MO3Te,
MHO>XECTBEHHBIE CEKBECTPhl B KOCTHOMH TKaHW W MPHU3HAKU JAECTPYKIHH
HAJIKOCTHHUIIBI (PUCYHOK 3).

3

2

Puc. 3. 'ncrosornueckunii npenapat ¢gparmMenta 6eIpeHHOH KOCTH KPOJIHKA,
KOHTAKTHPOBABIIEH ¢ HMILIAHTATOM 0€3 MOKpLITHSA 24 Heae M (YBeJInYeHHe 00beKTHBA
X63, oKkpacka reMaTOKCHJIHH-)03HHOM).

Ha pucynke 3 ctpenkoif 1 oTMedeH y4acTOK KOCTHON TKaHU C OOWIIHEM
JeWKONUTOB M JSCTPYKTHBHBIMHU TIporeccamMu. Ha 3ToM ke pucyHke 3 Ha
rpaHulle pas3jesia «AMIUIAHTAT-KOCTh» MPHUCYTCTBYET CEKBECTP KOCTHON TKaHU
r'ycTO MHOUIBTPUPOBAHHBIN NeiikonnTamMu (HeHTpopuIbl, MOHOHYKIIeaphl). Ha
pUCyHKe 3 oTMeueHa CTpenkol ¢ mudpoit 2 moBpexIeHHas HaaKocTHHIA. B
OTJIMYME OT PUCYHKOB 1 W 2 Ha pucyHKe 3 TpuBeleHa KapTHUHa BBIPAKESHHOM
JNECTPYKIIMM KOCTHOW TKaHM depe3 6 MecsieB mociie (ukcanuu B OeIpeHHON
KOCTH TUTAHOBBIX UMITJIAHTATOB 0€3 alIMa30M0{I0OHBIX TOKPBITHIA.

3akiaouenue. IlpoBeneHHble dKcIepUMEHTaIbHbBIC VICCIICZIOBAHUS
POAEMOHCTPUPOBAIA  3HAYMMOCTh ~ MHOTHX  COCTAaBJSIONIMX  IIpolecca
UMIIJIAHTAIIMM  KOHCTPYKIMH B KOCTHYIO TKaHb. KIfO4eBBIM 3BEHOM B
TEXHOJIOTMM UMIUIAHTAllMU OKa3ajlcs BHIOOp Marepuana [jisi HMMILIaHTaTa
(Chekan N.M. et al 2009). Anma3zonomoOHBIE TIOKPBITHUS Ha THUTAaHOBBIX
UMIIJIaHTaTaX 00eCreYnBalOT HUBEIMPOBAHNE MOOOYHBIX 3P(HEeKTOB B KOCTHOU
TKaHU B TMOCieonepanoHHOM mepuone. OOHUM M3 KIIOUEBBIX YCIIOBH
peanu3anuu 3alluTHBIX (HOIUIETITUBHBIX) Peaklnuii B y4acTKaX WMILIAHTAIAH
SBJISICTCSI  COXpaHEHWE HANKOCTHUIIBI C HEPBHBIMH OKOHYAHHSMHU, HYTO
o0ecrnieurBaeT HUBENIUPOBaHUE MOOOYHBIX F3(P(HEKTOB M COXpaHEHHE CTPYKTYpPhI
KocTHOUM TkaHH. [Ipyu 3TOM mposiBuiIach BbICOKAsi 3HAUMMOCTbh HEPBHOW TKaHU B
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(GOopMUPOBaHUN CHUCTEMHBIX U JIOKAJIBHBIX 3alUTHBIX (HOIMIIETITUBHBIX)
peakuuid, compoBoxnaromuxcs paszputuem BocnaneHus (Koulchitsky SV &
Kulchitsky VA 2001). OcobOyto 3HaYMMOCTh 3TOT MpOIECC TpHUoOpeTaeT B
Bo3pacTHoM actiekTe (Novotny SA et al 2015), korna yBenuuuMBaeTcs 4acToTa
NepesioMOB KOCTei. YUHUThIBasi aKTyaJlbHOCTb COXPAaHEHHsS] MHOI00O0pPa3HBIX
GYHKIHMIA KOCTHOM TKaHW B pa3HOM BO3pacTe IIeIeCO00pa3sHO MaKCHMAalbHO
COCpPeIOTOYNTh BHUMaHWE Ha BBHIOOpPE YCTPOWCTB M CHOCOOOB HMMILIAHTAIIWH,
MIOCKOJIBKY 3TOT acleKT MpoOJieMbl MOXXKET OKa3aThCAd PEIIAlOIIMM B HCXOHE
Tepanuu nanueHToB.
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Summary

18 anesthetized rabbits underwent fixation of 1-2 titanium screws into distal
metaepiphysis of femoral bone. First group of rabbits (n=9) had titanium screws’ surface
covered with diamond-like coating, and the second one (n=9) had uncoated screws. All the
animals were sacrificed at 4, 12 u 24 weeks. Structural features of bone tissue were studied
after hematoxylin-eosin staining.

All the animals had no signs of surgical wound infection after the implantation
procedure. Histological examination of the Ist group (implants with diamond-like coating)
revealed preservation of femoral bone periosteum at the site of implantation and normal state
of bone marrow in 4, 12 and 24 weeks. Histological examination of the 2nd group (uncoated
implants) revealed signs of local inflammation in bone marrow, multiple sequestra in bone
tissue and destruction of periosteum in 12 and 24 weeks.



