TS SOl

[ToBepXHOCTb SA C aKTUBHbIM MOKPbITUEM

CBEOPHUK CTATEW






OSSTEM IMPLANT COOEPARAHVE

0O630pHan cTaTbs 04 mnnadtatel Osstem SOOI — xMMUHecKk aKTBHAaR NOBEPXHOCTh
A5 YCKOPEHHOW OCTEOUHTErpaLmin

HdoknuHu4eckne nccnegosaHunsa 07 BuoakTneHble XapakTEPUCTHUKK NMOBERXHOCT UMNAaHTaTa, NoKPbITOW
in vitro ByhepHbiM areHTOM pH: pesynsTaTel MCCNenoBaHws in vitro

13 BrmsHme HaHecewnsa bydhepHoro aredta pH Ha NoBepxHOCTL
UMANAaHTaTa Ha paHHWeE 3Tanbl OCTeOUHTErpaLn

16 BrnvaHwre rmapoduneHon noeepxHocT SOl Ha paHHue sTank!
OCTeoUHTErpaLmi

KnuHun4yeckune nccnegoBaHunA 27 MoxkeT N1 HOoBaR NOBEepPXHOCTL, NoKpbiTas bydepHbiM areHTom pH,
YCKOPWTE OCTEOWHTErPaLMO UMnnaHTaTa?

29 HaHeceHune DydepHoro areHTa pH Ha NOBEPXHOCTL, NPOLUEALLYIO
NeckocTpyhHyo 06paboTky 1 TpasneHe KMCNoTon, nocne ee
Dﬁﬂ}l"-IEHMH BakyyMHBIM yﬂbTﬂEi[bMDﬂETDEbIM nany-eHem
(hoTodyHKLMOHaNM3aLMA OeHTAaNBHbIX UMMIAHTATOB)

Pazbop KNMHW4YeCcKoro cnydas 36 CpaeHeHue 3ththeKTUBHOCTY PaHHEro NPOTE3MPOBaHMS C Ornopon
Ha UMMAAHTATEI C NOBEPXHOCTLIO, NpoLLenlen NECKOCTRYNHYIO
0BpaboTky U TPaBMNEHWE KMCNOTON (MOBEPXHOCTL SA), U NOBEPXHOCTLID
SA, mogudmumposaHHon BydepHsiM areHTom pH (noeepxHocTs SOI):
4-MeECAYHbIE pe3YNLTaTEl MHOMOLEHTROBOIO paHooMU3UPOBAHHOMD
KOHTDOMWPYEMOro CCNegoBaHnsa Nno NpuHLANY pasgeneHHoro pra
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Osstem Implant 1S SO

UmnnanTtatbl Osstem SOl - xumuyeckn akTuBHasi NOBEpPXHOCTb
ONSl YCKOPEHHOW OCTeOMHTerpauum AeHTanbHbiX UMMJ1IaHTaToB

Osstem Implant npegcraenser umnnanTtar TSI SOI ¢ xumn4eckn akTuesnpyemoinn mogucdunkaumein NnoBepxHo-
ctn SLA (Osstem SA). Y®-o6paboTtka u nocnegywouwan obpaborka 6ydepHbim areHTom pH nossonsior
NOBbLICUTb CTAOUNBHOCTL UMMNNAHTaTa Ha PaHHeM 3Tane, COKPaTuTb CPOKKW Ne4eHns u obecne4nTb npenckKa-
3yeMbiil pe3ynbTaT faXke B CNOXHbIX KNMHUHYECKNX cny4asx geduuynrta KOCTHOW TKaHu.

CsoinictBa nosepxHocTu SOI

* YneTpa-rugpodunbHan NoOBEpPXHOCTb YCKOpPseT obpas3oBaHve MOMHOLEHHOrO KPOBAHOMO CrycTka, B MakCUMalbHOM
ob6bEME 1 HA BCEW NOBEPXHOCTW MMNaHTaTa. KpoBAHON CryCcTOK SBNSETCA MCTOYHMKOM (hakTOpOB pocTa, akTopos guddpe-
peHunaumnn octeoreHHslx Knetok. OH Takxxe cnocobCcTByeT MUrpaunM n akTMBU3aunn OCTEONEHHbIX KNETOK Ha
NOBEPXHOCTN UMMAAHTATa OCTEOreHHbIX KNETOK, TO 8CTh BbICTYNAET B KAYECTBE «Kapkaca» (MaTtpukca) gns HoeoobpasosaH-
HOI KOCTH, YTO YCKOPSET pereHepauunio KOCTU M OCTEOMHTErpauuo nmnnaHTaTa. B utore 3To cokpaluaet CpoKu

1 NOBbILLAET Ka4eCTBO UMMNAHTONOMMYECKOro NeYeHns.

[oBbILLSHWE MMOROdHANEHOCTI Dopm [FOBaHAE ODMNEHOD KPOBAHDINO GYCTHA

« Obpaborka coeguHeHvem HEPES Hopmanuayer v ontumuanpyet pH, nogoep»uvBaer KWUCNOTHO-WenoYHon 6Ganadc
Ha NOBEPXHOCTW YCTAHOBAEHHOMo MMMNNaHTaTa B 30He MakcuManbsHOro Kneto4Horo (bruonornyeckoro) komdopTta, 4To yennm-
BAET aKTWBHOCTb OCcTeobnacToB, KNeToK, YyHacTBYIOWMX B PEMOAENVMPOBAHNN KOCTH.

POEMUMPOBEHME KOCTA 8 00NnacTi MvnnadTatoe SA 1 SOl
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BroaktverLe XALAKTEDWCTIMRA NOBERKHOCTIA WMIINaHTATE, MNOKDLITOW f]';.-‘q_}ffq.}l—.bll"-;'l AreHToN pHL pE3YNETaTEl MCCNSO0BaHKA 1IN witro

Mpeumywectea umnnaHtatos SOI

* CokpawaeTt cpoku nedeHuns 0o 3-4 Hegens BmecTo 6-8 Hegenb (hopmupoBaHine Buonorn4eckon cTabuneHOCTH MMNNaH-
Tara).

* BoicOokuin noka3arens buonorm4eckoin ctabnneHOCTM MMMaHTaTa B paHHECPOYHOM Nepuoge NO3BONAET 3HAYUTENBHO
COKpPaTUTh HacTOoTy OCMOXKHEHWIA (Qe3nHTerpauunn), Tak Kak aToT Neprog ceasaH ¢ HanbonsLWwWnMM puckamm NoTepKn MMnnaHTa-
TA M3-3a CHWKEHWA MexaHW4eckon n He cdopmMmupoBasliencs ewe duonorndeckon ctabuneHoctn. CymmapHasa ctabunb-
HOCTb HE CHWXXAETCA Ha NPOTSXXEHUWM BCEro nepuoga octeomHTerpaunn mmnnadtara. OTcyTcTeMe NpoBanos cTabunsHoOCTY
uMnnaHTaTa, XxapakTepHeix gnsa 2-4 Hegenb nocne uMnaadTauvM, CHWXaeT puckn npu paboTte ¢ paHHen N HeMeaneHHown
Harpy3Kom.

* Bonee npo4Has n HageXXHaA ocTeouHTerpayma nosbiwaet 3pPeKTUBHOCTb NEYEHNA B CNOXKHBIX KANMHUHECKNX CAy4anX
(Mfpy HegocTaTKe Ka4ecTBa WKW KONWYECTBa KOCTHOW TKaHn).

[aHHble 0 Hay4HbIX UCCNeaoBaHUAX

* [nowags KoHTakTa uMmnnadrara ¢ kocteio (BIC) noBeiiaerca Ha 22% no cpaBHEHWIO C NMOBEPXHOCTLIO SA. 3TO 04YeHb
HaOeHbIA nokasarenb OCTEOUHTErpauum - Yem OH Bbille, TEM Ka4YeCcTBEeHHEee OCTeoMHTerpaums.

[UcTONOrM4ecKUn aHanua cpaBHEHWEe UMNNaHTaToB C noeepxHocTAMu SA 1 SOl nokasan makcuManbHylo cTabunsHOCTb
KpOBSHOMO crycTka, beicTpoe dopMmupoBaHue CTRYKTYPUPOBaHHOW KOCTHOW TKaHW 1 yBenu4YeHue nnowann KoOHTakTa KocTu
C UMNNaHTATOM B cny4yae npumeHeHus umnnaHraros SOI:

= 160

@

E 140

=

g

§ 120

. 2 100
) E j
Hepes 2 Hegenn Hepes 2 Hegenu ‘ % B0
. SA SOl

PopMUPOBAHME KOCTU B 0DNACTH UMNNAHTATOR CpaereHne nokazatensi BIC ans nmnnaHTaTos
SA u SOI SA 1 SO

¢ IncbpepeHunpoBKa KNeTok nosbilwaeTtca Ha 41%. Agreana octeobnacTos Bbilwe Ha 65% no cpaBHeHWKO ¢ SA.
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¢ Cuna TopKa Ha BblKpy4nBaHwe noeblllaeTcs Ha 57% no cpaBHeHWo C NOBEPXHOCTbIO SA

¢ Beicokoe 3HaveHue KoahpuumeHTa ctabunsHocTu umnnanTara (1SQ), otcyrcTeme nposanos B cTabunNbHOCTU B paHHe-
cpo4HOoM nepuoge (2-4 Hegenn Nocne yCcTaHoBKK).

WcecnepoBaHua rnokasanu, 4TO 3a CYET akTMBU3auuu KNEeTOK W MOBbILWEHWA BTOPUYHOW CTaBUnbHOCTW, PesynsTupyioLlas
ctabuneHocTe SOl Bbile cpa3sy nocne ycTaHOBKW WUMMNMaHTaTa U NOCTENeHHO W POBHO PacTeT B TedeHue nocnegylolero
nepwoga peabunuraummn.

ISQ
85
80 —8
75
70
—§-— SA —8— S0l
65
MmnnadTtauns 2-4 Hepenn 8 Henenb

PekomeHgauum no npMeHeHur
MmnnaHTatel ¢ noeepxHocTed SOI yHMBEpCanbHbl U NOAXOAAT ANA Ndoro KNUHWYECKOro cny4as, ynetparngpodunsHas
NOBEPXHOCTL MMEET NpeuMyLLiecTea, U 0COBEHHO PEKOMEHAYETCH B CNEayOLWNX CryYasx:

* HemegneHHas UMNNaHTaUMs W HanpaBneHHas KOCTHas pereHepauns, B YacTHOCTW yCTpaHeHWe WeneenaHbiXx gedekTos,
KOTOPbIE MOrYT CHA3UTL NPEOCKAa3yeMOCTe OCTEOUHTErPaLMN.

s Markas KOCTk, MMNAaHTaLMA Ha BEpPXHEN YenocTu. B MArkon KocTh ocoBeHHO BaXKeH cTabunbHbIN KOHTaKTHbIN OCTEO-
reHes.

* PaHHAs Harpy3ka. Cpoku ocTeouHTerpaummn cokpawartesa go 3-4 Hegene. Het npoeana obuei ctabuneHOCTW MMMNNaHTara
B Nepwvog OCTeOMHTEerpauuy, a 3Ha4UT CHUXKaKTCA PUCKW NOTEPU UMNNaHTaTa B paHHeCcpo4YHoOM nepunoge.

s iIMnnaHTauma ¢ 0gHOBPEeMEeHHbIM CUHYC-NM(TUHIOM - rnapoduieHas NOBEPXHOCTL rapaHTUpYyeT cTabuneHOCTE KPOBAHOMD
CrycTka, KOTOpbIA NOMOraeT CoXpaHnTb NONoXeHKne (YpoBeHb) NOAHATOrO gHa nNasyxu.

WMmnnanTtatel TS SOI - yHukansHaa paspaboTtka Osstem, KoTopas He npegcraeneHa cpegu gpyrx KXxHOKOPEencKMx

1 MUPOBLIX Npou3eoauTenein. OHW co3nadsl ANA NPeacKasyemon U NONHOUEHHOW OCTEOUHTErpaLi, cTabunsHOCTA UMNNaH-
Tara Oa)ke B CNOXHbIX KMNWMHWYECKWX YCNOBUAX U ANA COKpalleHWs CpokoB nedeHus. iMnnadTtarel ¢ noBepxHocTsio SOI
OTKPbLIBaKOT HOBbIE BO3MOXHOCTW ONA HEMeNEeHHON UMNNaHTauuKn, B yCNOBUAX HEQOCTATKA Ka4ecTea U KONn4yecTea KOCTHOW
TKaHW, NMpu CUHYC-NUTUHIE C OQHOBPEMEHHOW UMNNaHTaUneiln u ngeansHo NoOAXoaAT ONs NPOTOKONOB PaHHEn Harpyaku.
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Osstem Implant TS S0

h S

BnusHue HaHeceHunsa 6ydepHoro areHra pH Ha NnoBepXxHOCTb
UMMnaaHTaTa Ha paHHue 3Tarnbl OCTeOMHTerpauum

YyxéH Kan (Joo Hyun Kang),' Cykén Kum (Su-Kyoung Kim),” Xénuynb Ma (Hyung Chul Pae),’ Yunion Mak (Jin
Young Park),' Coxxo YxBe (Seong-Ho Choi)'

Llenb

TeopeTuyecku, HaHeceHwe BydepHOro areHTa gns noggepXaHua ypoBHs KMcnotHocTw (pH) Ha NnoBepxHOCTL MMMaHTaTa
ponxHo obecnevnsath 6onee spekTUBHYIO K BLICTPYIO OCTECUHTErpauuio uMnnadTara. Llensio HacTosAwero nccnegosaHus
ABMASTCA U3MepeHue 0bpaTHOro Topka rnpy yoganesduy MMNNadTara ¢ Takum TUMNoM NoOBEPXHOCTW U NPOBEefeHe rmcTonoruye-
CKOro aHanuaa npunerarolen KOCTHON TKaHW.

&

Ma'repmanm n meToabl

B xope wccnegosBaHuA WCNONb30BanM UMMMNAHTATel CO CRegyloluMi TUNamn noBepXHOCTHU: MOBEPXHOCTL, MPOLUEALLIYIO
NeckocTpynHy obpaboTKy 1 TpaBneHne KUCcnoToi (SA; KOHTponeHas rpynna 1), noBepxHocTe SA B pacTBope Xnopuaa Kanb-
umsa (CA; koHTponbHas rpynna 2), NOBepXHOCTh SA € HaHeceHHbIM BydepHbiM areHToM pH (pH, TectoBas rpynna). O6paTHbIni
TOPK NpW yganeHui MnnaHTara uamepanu 4epes 2 Hefenw, a nokasaTenb KOHTakTa UMNIaHTaTa ¢ KOCThIo

- yepes 2 1 4 Hegenu.

PesynbTaTbl

Yepes 2 Hegenw 3HaqeHne obpaTHoro Topka beino 3Ha4uTeneHo Boeiwe B rpynne pH (107,5 + 6,2 Hem, p < 0,05). CpegHue
nokKasaTenn KOHTakTa nMniaHTata ¢ KOCThIo Yepe3 2 U 4 Hegenu ObinKn Takxke Beile B rpynne pH no cpasHeHWto ¢ rpynnamm
SA w CA . PasHuua mexay rpynnamu Beina crtatuctuHeck goctoeepHon (p < 0,05).

Boaws L2004 ph SA CA
2 Hepenw 93% + 6,4% 49,7% + 9,7% 73.7% + 12,4%
4 Hepenu 88.6% + 5,5% 47.3% + 20,1% 72.5% + 10,9%

KOHTaKT C MMONAHTOM

B rpynne pH 3apeructpuposani 3Ha4nTeNbHO DONbLUYIO NAOLWAAb KOHTaKTa NOBEPXHOCTKU MMnnaHTara ¢ KocTbio (39,5% +
11,3% u4epes 2 Hegenu; 71,9% + 10,9% uvepes 4 Hegenu; p < 0,05).

BbiBoabl

lNony4eHHble gaHHble CBUOETENBCTBYIOT O TOM, YTO HaHeceHue bydepHoro aredTa pH Ha NOBEPXHOCTL MMNNaHTaTa yCKopSAeT
paHHWe aTtanbl OCTEOUHTErpaymnK, yny4was dnoMmexaHn4eckne XxapakTepucTK uMnnadTara.

! Karhenpa napoooHTonany, MCGRenoaaTentaiit MHCTUTYT PereHepaLiy TRAHEA NapaoHTa, CTOMATONCNMHEcKA hakynsTeT yHuBepcrTaTa Exce (Cayn, KwHan Kopan)

2 M naHTOROM4ECkist MoCNEnoBaTansCran LgHTn, Osstem Implart (Mycas, Hxean Kopes)
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Brssrme HaneceHns OydhepHoro areqra pH Ha NoBepxHOCTs MWNNEHTATE HA PaHHWE 3TaNkL OCTEOMHTE DAL 'S SO

BeBepeHue

[pon3zsoguTen MMNNAHTATOB NPUNOXKUAN MHOXECTBO YCUAWUIA ONA YCKOPEHUA OCTEOUHTErpaLn UMNNaHTaToB 1 yNy4LueHns
ee Ka4ecTBa. MlameHeHne gusainHa UMNNaHTaToB, XapakTepucTK MX NOBEPXHOCTU U MaTepuana, W3 KOTOpOoro OHW Npou3Bo-
AATCA, cnocobCTBOBANKN YCKOPEHWID OCTEOMHTErpauni, COKPAaLLLEHUIO CPOKOB NPOTE3UPOBAHNA U AOCTUKEHWIO BnaronpusT-
HbIX OTLAaneHHbIX PesynsTaTos UMMNIAHTONOMMHYECKOro NeYeHus.

Mo paHHBIM UCCNepoBaHWiA, NOBEPXHOCTHANA 3HEPrna MMnnaHTara, obycnoeneHHas rugpodunbHbIMKU CBOMCTBAMW NOBEPXHO-
CTW, OKa3blBaeT CyLleCTBEHHOEe BNMAHWE Ha BMONOrM4ecKMin OTBET opraHnama. Ecnv NoBepxHOCTb UMEET NONOMKWUTENbHbIA
3apsag, oHa obnagaet rugpodunbHbiMK cBoncTBaMu. [MOpodUnbHOCTE CNOCOBCTBYET NPUKPENNEHUo NPOTENHOB MAasMel,
WrpaoLwmnx KNYeByo pofk B paHHEM OCTEOreHes3e, K NOBEepXOoCTH.

Pesynstathl Lenoro psga UccneqoBaHnii roBOPAT O TOM, HTO B OTNUHWE OT rugpodobHbIX NOBEPXHOCTEN rugpodunbHbie
NOBEPXHOCTU YCKOPAIOT afresnio KNeTok, ux nponudepaunio n guddepeHunpoBKy, a TakKe MUHepanu3aumo KocTu.
Schwarz 1 coaBT. cpaBHUNW 3O PEKTUBHOCTE MMAPOMMNABHBLIX U HErMOPO(UALHLIX NOBEPXHOCTEN, NPpOoLLeaWwnX rpybo3epHn-
CTY0 NECKOCTPYWHY0 0BbpaboTky 1 TpaBneHue KMcnoTon (noeepxHocTe SLA), B akcnepumeHTe Ha cobakax.

Pe3ynbTaThl KNMHWYECKUX NCCNefoBaHui TakKe NOATBEeR KAAaT NONOXWUTENBHOE BANSHNE rMApoMunbHbIX CBOMCTE NOBEPX-
HOCTW Ha OCTEOWMHTEerpauuio MnnaHTaTa 3a c4eT 3ameTHoro yeenuderdus BIC.

KomnaHna Osstem Implant eeinycTiina Ha pbIHOK HOBbIE MMMNNAHTaTEl C rTMAPOMOUIBHON NOBEPXHOCTLIO, NpoLWeaLlen Necko-
CTpYHHYI0 06paboTKy 1 TpaBneHne KUCNOTON U NOKPbITYO BydepHbiM areHToM pH.

CornacHo runoTeae asTOpPOB HACTOALLEro NCCneaoBaHs, HOBBIN TUN NOBEPXHOCTW YCKOPSET OCTEOUHTErpauuio nMniadTara
1 hopMUpOBaHe HOBOW KOCTHOW TKaHW Ha paHHMX atanax 3a*KWBNeHns No cpaBHeHWo C TPaguLMOHHBIMKW NOBEPXHOCTAMM.
Moaudurkauma NoBepxXHOCTY yCeunueaeT TPOMOOreHHbIn OTBET, YCKOPAA 3aXKWBNeHWe KOCTHOW TKaHWu, cnocobeteya Bonee
BbICOKOMY KOHTaKTy umMmnnadTara ¢ koctkio (BIC).

MaTtepuanbi nu meTopbl

1. Alu3anH n nccnegoeaHuA

B xoge wccneqosaHua OUEHMBANKW TPW pasHblX TUNAa NOBEPXHOCTN TUTAHOBbIX MMNNAHTATOB: NOBEPXHOCTL, NPOLLELLYIO NeCKo-
CTPYNHYH 0B6paboTKy U TpaBneHue KUCNOToN (CTaHgapTHaA NOBEPXHOCTL SA; 1 KOHTPOMbHAaA rpynna), NOBepXHOCTb SA B
pacTeope xnopuga kansuusa (CA; 2 KOHTpOnkLHas rpynna), NnoBepxHocTe SA ¢ HaHeceHHbIM BydepHbim aredTom pH (pH, TecTo-
Bas rpynna).

2. Marepuansl

icnone3oBanu aBa Tuna pasmepa umnnadTaros. B xoge aByxHegensHOro nccnegoBaHna ycTaHaBnueany umnnadratel 8,5 x 3,5
mm (Osstem Implant; Ceyn, KOxHana Kopes), a B xoge 4eTeipexHegensHoro nccnegosadns - 8,5 x 4 mm.

[ns npoeegeHnAa TecTa Ha BbiBUHYKMBaHWe ucnone3oeann 30 umnnadTatoe: no 10 umnnadtaTos na rpynn SA, CA v pH. lucTono-
MMYecKunil aHann3 npunerarwLLen K NOBepXHOCTY UMNIAHTATOR KOCTHOWN TKaHW nposoaunu Yyepes 2 (12 umnnadraTtos) u 4 Hepenn
(12 mMnNnaHTaToB), UCNONB3YA No 4 MMNNaHTaTa U3 KaXK4oW rpynnbi.

3. UcnbiTyemebie XXUBOTHbIE

MNpoTokon wccnegoeaHusa Obin opgobpeH KoMWUTETOM MO 3KCnepumMmeHTam Ha XUBOTHbIX komnaHuu Cronex (Xeacod, HOxHas
Kopes) (Homep pazpewenna: CRONEX IACUC 201710001). OTbop »XMBOTHbIX, X NOATOTOBKY W XMPYpPru4eckoe BMmellaTens-
CTBO NPOBOAVNN B COOTBETCTEBUW C peKoMeHgaunamm komnaHuu Cronex.

B uccnegoeaHue BKNIOYWUIW OEBATL B3POCbIX CAMLUOEB KapnukoBbix ceuHen (Cronex) B Bo3pacTe ot 1 go 2 net secom ot 45 o
55 kr. Tpex ceBvHen NCnonb30Bany Ons NpoBefeHs TeCTa Ha BbIBMHYMBaHNE UMNNAHTATA, LWWECTb CBUHEN — ANA MMCTONOrMH4ecKo-
ro aHanunaa.

4. Xvpyprudeckuin NnpoTokon

[Mepen onepauunen »XMBOTHbIM HasHadanu atponui (0,05 mr/kr). [lna BbINOAHEHWA aHECTe3nM BHYTPUMBbILLEYHO BBOAWNN 301a3e-
nam/TunetammnH (10 mr/kr maccel Tena, Zoletil; Virbac Laboratories, Kappo, ®paHumsa) U rugpoxnopug megetomuanHa (10 Mxr/kr
maccel Tena, Domitor; Zoetis, Ceyn, Kopes). lNocne BBOQHOro Hapkosa ycTaHaenueBanu aHOgoTpaxeanbHyo Tpybky. Hapkos
nogaepveann He MeHee ogHoro 4aca ¢ nomowkio 1,8% wsodnypana (Isotroy 100; Troikaa Pharmaceuticals Ltd., lygpxapar,
MHOua) B cMecu ¢ Kncnopogom npu ckopocti notoka 100 mn/kr/mud. [na obesbonveanna obnact BMelLaTensCTBa BbiNONHA-
nn MHOUNBTPAUWOHHYD aHecTesno (2% pacTeop nuaokauHa ¢ anuHedpuHoM B cooTHoweHun 1:100000; Huons, CoHHam,
HOxHas Kopes). AHTubuotuk (uedasonuH; Yuhan, Ltd., Ceyn, KOxxHan Kopes) nepeq onepauynei Takxke BBOAWIM BHYTPUBEHHO.
[Ona npepoTepalieHns 00e3BOXUBAHWA BO BPeMs OENCTBUA HapKo3a BCeM XXWBOTHbIM MPOBOAUNN WHQY3WOHHYIKD Tepanuio
pacTBOpoM PuHrepa nakrara ¢ NOCTOSHHOW CKOPOCThIO.

B pamkax uccnegoeaHvs nNpoBOAMNM OBa XMPYPrudeckux Bmellarensctea. B xoge nepBoi onepauuy nocne otcnavBaHua
CNU3NCTO-HAOKOCTHWYHOIO NOCKYTa yoanany BTOpbie, TPETbU 1 YETBEPTbIE NPEMONAPLI, U Nepeble MONSpbl ¢ 06enx CTOPOH
HWXHEN Y4eniocTh ¢ MUHUMAaNbLHOW TPaBMOW npunerawwmx TkaHeln. Kpas padbl ylwimMBann marpauHbiMy LWBaMW, NOCNE 4ero
TKaHW 3aknBanu B Te4eHne 3 mecsues. B geHb onepauvn W B nocnegyowme ¢ gHeil »KUBOTHLIM NpodunnakTMYecKn BBOgUIN
KnuHaamuumH (11 mr/kr maccel Tena, Kneopo6; Pharmacia Tiergesundheit, 3pnadreH, lepmanns). Bo Bpemsa BTopow onepauum
NpoBOOUNKA paspesbl N0 cepeauHe anbBeoNApHOro rpebHA, Nnocne Yero oTcnavsan NONHOCNOMHbLIE NOCKYThI ANs Npenapupo-
BaHWA NOXa UMNNAHTATOB Ha HUXXHEN HYentocTu.
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Bruvsrne HaHeceHns fl}ft'{}ﬁ[fi-l-lll}l'ﬂ areHTa pH Ha NOBSLXHOCTE MMINNAHTATS Ha DaHHWE STanb! OCTEOWH TS aLs ::“l :%E..:'l

OcTteoToMmu4eckune oteepcTua thopmuposanu ¢ 06enx CTOPOH HUXKHEW YentocTu Ha paccToaHni 10 MM gpyr ot gpyra ¢ obunb-
HbIM OXnaxpgeHuem crepunbHeiM 0,9% U3MonorvyecKmMm pacTeopoM, UCNONb3YA MaNOMHBA3UBHBIN XUPYPru4eckuin npoTo-
Kon. HayanbHOe npenapvpoBaHne noxXxa uMnaadtaTa B 06nacTv MeguanbHOro Kpas HUXHEeRn 4eniocT BbINONHANW NUNOTHLIM
ceepnom (2 mm) co ckopocTeio 800 06/mMuH. OCcTeOTOMUYECKOE OTBEPCTHE PACLUMPANK B COOTBETCTBUN MHCTRYKUMEN NPON3-
BOAWMTENA UMNaHTaToB. [locne ycTaHOBKW UMNAaHTATOB Ha HUX 3athuKCUpOoBani BUHTLI-3arnyLwkK. VimnnaHTtaTel nepekpbinv
MAFKMMW TKaHAMW, NOCNE Yero Kpasa paHbl yIWWNW pe3opbrMpyemMbiM LWOBHLIM MaTepuanom

(Vicryl 5-0). Hepes 2 1 4 Hegenw 3aXKUBNEHWA XUBOTHLIX YCINNANN.

Wamepsnu obpaTHbid TOPK NPU BbIBUHYUBAHWMW UMNNAHTATOB WU NPOBOAWAN MTMCTOMOPMOMETPUYECKNA aHanna rucTonoruye-
CKUX CPEe30B, BKAKHYaBLUWX NMMIAaHTAT U NPUAEranyo KOCThb.

5. MeTtoge!l aHanuM3a

* lamepeHue Topka uMniaHTara npu BoiBUHYMBaHUN

Tpem KapnukoBbiM CBUHbAM YCTaHoBWUNW B obwel cnoxHocTy 30 MMNNAHTATOB NO MNATh UMMNAHTATOB C KaXO0W CTOPOHbI
HVKHen YyenocTi. Beero Bbino yctaHosneHo no 10 uMNNaHTaToB € KaXabiM TUMOM NOBEpXHOCTW. PacnpeneneHue uMnnadTa-
TOB B Npegenax 4entocTi B COOTBETCTBUM C TUNOM BbIfI0 YHUKANBHBIM A8 KaXKA0r0 XKMBOTHOMO. AKMBOTHBIX YChINUAW, NOCNE
Yero OTCNOWNN MATKOTKAHHbBIA NOCKYT W yOAnnnn BUHTbI-3arnyLLKK, 4Tobbl M3MepUTh ycunue, Heobxoaumoe Ons BelKpyyuBa-
HUA WMMnadTata, ¢ NomoLblo Uudposoro guHamomeTpudeckoro kmoda (Kanon DTDK-N5SEXL; Nakamura Mfg., Tokwuo,
AnoHus). OueHuBanu MakcuMmanbHoe HanpsaXeHue cOBura, BbisblBalowee HapyLweHne ocTeouHTerpauum nmnnadrara. Makcu-
ManbHbIA KPYTALWMIA MOMEHT MEXOY UMNAaHTaTom u knioyom coctaensn 500 Hem. Ecnn yeunue, Heobxogumoe ons yoaneHus
MMNNaHTaTa, NPeBbILWANo yKasaHHoe NOPoroBoe 3Ha4veHne, KoY cocKanb3biBan u UMNNaHTaT 66110 HEBO3MOXHO U3BNeYb U3
YenCTHOM KOCTH.

¢ [logroTtoBka o6pasLoB U rMCTONOrMYECKUA aHann3a

Bbin npoBegeH aHann3 rucTonorM4eckux obpasuos, nonyyYeHHblx ¥ 6 Kapnukoebix cBuHen. CBUHbAM YCTaHOBWUAW MO HYeTbipe
MMNnaHTaTa Kaxgoro tuna Ha 1 mm anukaneHee Kpas KocTu. PacnpegeneHne iMnNNaHTaToB B Npegenax 4eniocT B COOTBET-
CTBUW C TUMOM ObINO YHUKANBHBIM ONA KaXO0ro XUBOTHOrO. KWBOTHbIX yChinnanu 4Yepes 2 n 4 Hegenu. Mictonoruyeckue
obpasLbl NpeacTasnsann cobom MMNNaHTaT ¢ NpunerarLLein KOCTHON TKaHbo. Kaxabiin obpasel pukcuposanu 8 10% bydep-
HOM pacTeope dopmManbgernaa, obe3soXKneanu CNMpToM 1 Norpy»kanu B nonumepHyro cmony (Technovit 7200 VLC; Heraeus
Kulzer GmbH, Bepxaum, lepmanusn). MNonyveHHble BNokw paccekanu B BeCTUOYNAPHO-A3bIMHOM HanpaeneHun anmMmasHon
nunon (Exakt CP; Exakt Apparatebau, Hopgepwrenr, lepmandus) n cownudgoebiBani 4o nony4eHus cpesa tonwmHon 30-40
MKM C NOMOLLbIO MUKpoLunudgoBansHoro ctaHka (Exakt 400CS; Exakt Apparatebau). Cpessl okpallimsan reMaTtoKCHUIUHOM K
Tpuxpomom no MaccoHy gns npoBefeHus rMcToNOrMYecKoro M rmcToMopOoMETPUHECKOro aHannia. [McTonorm4ecknia u
rmcTomopomeTpuHecKUil aHann3 NPoBOAUAWM NPWU OBYXCOTKPATHOM YBENWYEHWW C NOMOLLBK ONTUHYECKOro MuKpockona
(BX51; Olympus, Tokno, AnoHuns), undposoro dotoannaparta (DP72; Olympus) n nporpammHoro obecnedeHna gna aHanmsa
naobpaxeHui (Image-Pro Plus; Media Cybernetics Inc., Cunesep-Cnpunr, GLUA).

¢ [ucromopdoMeTpU4HecKnin aHanns

BIC onpegensnn Kak nnowagb HEenoCpeacTBEHHOro KOHTakKTa MOBEPXHOCTM WMMfaHTata C MWHepanvw3oBaHHOW KOCTbIO.
Mnowagpk koctM (bone area - BA) onpegenany Kak goni MuHepanu3osaHHoWm kocTu. [pn npoeegeHnn rucTomopdomeTpuse-
CKOro aHanusa NccnegoBany KOCTHYIO TKaHb MEXXAY BTOPbIM, TPETEUM W YETBEPTLIM BUTKaMK pe3bbbl uMmnnaHTara.

¢ (CTatMcTUYecKWid aHanus

[aHHble NpeacTaeneHsl B BUAE CpegHero 3HadeHns + ctaHgapTHoe OTKNoHeHue. [ns oueHKW oBpaTHOro Topka npu yaaneHun
uMnnadTara, nokasarenen BIC n BA ucnonbaoeann ogHOCTOPOHHMIA AUCnepcnoHHblin aHanua (ANOVA). P-aHadenne < 0,05
CYMTaNM CTAaTUCTUYECKM 3HaYMMbIM. [1na NpoBedeHns CTaTUCTUYECKOro aHanna3a Ucnonk3oeann nporpaMmmHoe obecneveHue
IBM SPSS Statistics 23.0 (IBM, Apmonk CLUA) n Microsoft Excel 2010 (Microsoft, Pegmong, CLUA).

PesynbTaTtbi

OcnoXHeHWs BO Bpems XMpPYpPru4eckoro BMellatenscTea W B NocneonepaynoHHoM nepuoge oTcyTCTBOBaNW. 3aKMBneHune
TKaHen npoxoguno 6e3 ocobeHHOCTEN ¥ BCEX KapnNUKOBLIX CBUHER.

Hv ogwH wmnnadTar He Obin yTpadeH B TedeHwe Bcero nepwoga HabmwogeHus. [NpusHakw BocnaneHwa npuaerawLlmx
K MMnnNadTary TkaHein otcyTcTBoBany. Kaxgbiil rucToNOrMYecknin cpes BKNoYan UMnAaHTaT v NpUNerarLLyo KOCTHYIO TKaHb.
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* Mamepexue obparHoro Topka npu yganeHun uMnnadrara

Bce nmnnaHTatel XxapakTepn3oBanuck BbICOKOWN CTAbUNBHOCTBLIO B Te4eHne nepuoga saxxueneHus. Ha puc. 1 npegcraesneHsi
3Ha4eHnsa obpaTHOro Topka Npw yaaneHun UMnNNaHTaTos ¢ pasHeIMU TMNaMy NOBEPXHOCTKW Yepes 2 Hedenun Nocne YyCTaHOBKN.
CpegHuin obpaTHeit TOpk B rpynnax SA, CA v pH coctaesnsan 68,5 + 6,4 Hem, 86,3 = 7,6 Hem, n 107,5 + 6,2 Hem cooteet-
cTeeHHO. PasHuua mexay rpynnoit pH v rpynnamu SA n CA Bbina ctatuctu4eckn sHaqnmon (p < 0,05).

120.0 - =1 ] SA
= 110.0- s o ¥ == r
= obns E E& Puc. 1. CBparHei Topk (HoM) MoK yOAnNSHMA MMNNaHTAToR depes 2
% 90.0 - hs HENEMM SEXUMBNEHUA. *3HAYMTENBHO OTNMHABTCH Of 0BpaTHOMO Topka
= 80.01 e MMMNaHTATOR CO CTAHOARTHOM NOBERXHOCTRD, NPOLLSALLER NECKOCTDYH-
Q700+ ' Hyto 00pabaTky W TpasfeHe kuenoTol (SA) (D < 0.05).
=  80.0- ! P o . S
=  Eb [akoKE OTAVYEETCH N OT OBRATHON TOPKA MMMNAHTATOR € NOBERXHOCTLI
% 40.0 - SA B BOOHOM PacTBODE XNopkaa kansums (CA) (D < 0,08)
=
] 30.0 -

20.0 -
te]
o 10.0-

0.0

2 Hegenw

Puc. 2. PenpeasHratmedbie rUCTONOMMUYEcKME CPE3RN 08 Kamaon Puc, 3. PernpessHTatvBHeE TUCTONOMMYEcKE CPedbl ONF  KaOon
PNl Yepes 2 Heoenv 3akveneHia, CUsHWBan KoCTHYWO TKaHb Myl Yepes 4 Henen 3asansHis, OUsHKBANY KOCTHYIO TKaHb
MEXKY BETODEIM, TRETEHM W YETESDTEM BUTKAMK DESEDEI MMNNaHTATA. MENY BTODBIM, TRETEMM 1 YSTEEDTEIM BMTKAMKM DEashbl MMNNAHTATA.
(A CTaHiapTHaR NOBERKHOCTE, NDOLUSOLLAR NECKOCTRVHYID ObpaboT- (A CTaHaspTHER NOBERXHOCTE, NMPOLSOLIAR NECKOCTEYARVED obpaboT-
Ky W TREBNEHWE KMCHOTOM [SA), (B) noBepxHocTs 5A B BOOHOM PACTEO- Ky 1 TREBNEHME KMenoTom (SA)L (B) nosepxHocTs SA 8 BOOHOM DACTEORS
pe xnopuia kansuma (CA), (C) nosepxHocTe pH xnopuaa kansuns (CA) (C) nosepxHocTe pH

¢ [UcTonornydeckne HabnwageHus

PeaynstaThl rucTONOMMYECKOro aHanui3a CBMAOETENLCTBYIOT O CONOCTABMMOM 3a2XKMBNEHWWM KOCTW B oBnactu MMNnaHTaToe
BCEX TPEex TUNOB 4Yepes 2 U 4 Hegenwu nNocne ycTaHoBkW. HW B 0gHOM cny4ae He BbIABUNKW BOCNANUTENbHbLIA MHMOWUNLTPAT,
pe3opbuMio KOCTY UNK peakyuio Ha nHopogHoe Teno (puc. 2, 3).

¢ [ucromopdomeTpudeckne HabnogeHus

Ha puc. 4 u 5 npegctaenexbl 3Ha4eHus nokasartenein BIC n BA B rpacgmyeckom suge.

KoHTakT noBepxHocTk umnnaHTaTa ¢ kocTeio (BIC%) B obnacT BTOporo, TRPETEEro U HETBEPTOrO BUTKOB pPe3blbbl MMAnaHTaTa
npegcTasneH B Buae cpegHux 3HadeHuin. Hepea 2 Hepenun cpegHuin BIC% B rpynne SA coctaenan 49,7% + 9,7%, B rpynne
CA - 73,7% £ 12,4%, a B rpynne pH - 93,0% =+ 6,4%. Hanbonelwee cpenHee 3HaqeHne BIC% 6bino 3apernctpupoBaHo
B rpynne pH.

Hepes 4 Hegenu ObiNKM NONYYEeHbl CXOXKNe pe3ynsTaThl: Hanbonee Bbicokuin cpegHuin BIC% otmedancs B rpynne pH (88,6% =
5,5%). Pasnuua mexxgy rpynnamMu beina ctatucTuHeckn goctoeepHoii (p < 0,05).

OueHnBany Nnowaab KOCTHOW TkaHu (BA) mexqay BTOpbIM, TRETBUM W HETBEPTbIM BUTKaAMW pe3bbbl MMNNAHTATOB C TPEeMS
Tunami noeepxHoctn. B rpynne pH nokasatens BA coctaensan 39,5% + 11,3% u4epes 2 Hegenn n 71,9% + 10,9% qepes 4
HeOenu, 4YTo CyLUEeCTBEHHO NPEeBbILLAaNn0 3Ha4eHns 3Toro napamMetpa B rpynnax SA unu CA.
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BrinaHme HaHeceHs OydepHoro areqta pH Ha NOBEDXHOCTE UMITNEHTATA HA DEHHKE STarlkl OCTEOUHTE! DAL TS S0

HawmeHbluee 3Ha4deHne BA Habnwoganock B rpynne SA u coctaensno 18,8% = 2,6% depes 2 Hegenu 1 41,6% = 7,2% 4epes
4 Hepenu. CTaTUCTUHECKNIA aHANW3 BbIABWN CYLLECTBEHHYO pasHuuy mexay rpynnoi pH un rpynnamu SA n CA yepes 2 n 4
Hegenu 3axkmenenus (p < 0,05), no MaccoHy ansa npoeegeHns rmcToNorM4eckoro M rMcToMopMgoOMETPUHECKOr0 aHann3a.
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E = 2 Hegenw 4 Hegenu 2 Hegenu 4 Hepgenu

Puc. 4. KoHTaKT MNOBERXHOCTA MMINBHTATE C KOCTBIO Puc. 5. Mnowane koctHo Tkadn (BA) uepes 2 n 4
[BICT) yepes 2 v 4 Henenm SaxVansHUA. " 3HaYTENEHD HEASMW S2RVENSHWA, "3HaYMTeNsH0 OThMdaeTes ot BA
ormryaeTes ot BIC% wMnnadTatos co CTaHnapTHON B 0BNacT MMNNaHTATOB CO CTaHAARTHON NOBERXHOCTRID,
MOBEMXHOCTEY, NEOWSALLIEN NECKOCTRYMHYD 0BpatoT- NPOLLELLER NECKOCTRYHYIO 0BpaboTky %
Ky W Tpasnemve wkucnotod (SA) (p <= 0,08), Tawke TDaEneHWe kuonoTow (SA) (p = 0,058), Take otnvyastcs
atnnyaeTea oT BICY% »vnnaHTarTos o NoBepxHOCTEIO SA oT BA B 08nacT¥ WUMMNEHTATOS € MOBEPXHOCTEO SA
B BOOHOM pacTBODE xnopkia kaneuwst (CA) (p < 0,05) B BOOHOM DACTBODE XNopkaa kansuws (CA) (p < 0,05)
O6cyxaeHus

Llensio HacToAWeEro nccneqoBaHva ABNAETCA U3YYEHWE BNIMAHNA HAHECEHWA Ha NOBEPXHOCTh UMNnaHTaTa bydepHoro areHTa
pH Ha BuomMexaHu4ecKMe XapakTepuCTUKW MMmnaaHTata W rMcToNorvYeckue napameTpbl NpuNerarwwen KOCTHOW TKaHW.
B xope wccnepgoBaHuAa uamepsni obpaTHbil TOPK NpU yOaneHwn UMNIaHTaTtoB u NPoBOAUNN MACTOMOPOMETPUYECKWIA
aHanus. Nony4eHHble pesynsTaTel CBWOETENBCTBYET, 4TO 0bpaboTka noBepxHOCTH BydepHbiM areHToMm pH npugaet el rmgpo-
(hMnbHbIE CBOWCTBA W YCKOPAET OCTEOUHTErpauuio MMnnaHTaTa Ha paHHnX atanax. 3Ha4eHne Bcex napameTpos B rpynne pH
ObINK CYLWECTBEHHO Bbile N0 CPaBHEHWIO C KOHTPONbHbLIMW rpynnamu.

MEIBHHEM[:I, DﬁbFICHHIGUJ,HE NonoxKTeneHoe BIWMAHWE Tuppﬂq}HHbHDCTH Ha OCTeOUHTErpaund WMMNNaHTaToB euwle
He 00 KoHua uayqeHsl. CornacHo OaHHbIM LUEnoro psga wccnegosaHuid, rugpodunbHbie NOBEPXHOCTM acCOoLMMPYIOTCS
¢ Bonee Bbicokum BIC, bonee ebipaxkeHHon anddepeHLMpoBKor ocTeobnacTo., BelipaboTKon (hakTOpOB pOCcTa M AKCNpeccu-
e reHoB, OTBEYalLLMX 3a OCTeoreHes, 4em rnagpodobHeie noeepxHoCcTU. Donos 1 coasT. NPOAEMOHCTPUPOBANK, HTO NOBEPX-
HOCTHbIA 3apaf rMopoduneEHON NOBEPXHOCTU MOXET wu3bupartensHo NMpuBnekarts NPOoTEeWHbl, Y4YacTBYOWME B perynayum
reHoB, 3KCNpeccupyembiX Knetkamn-npegwecrteedHnkam. Hong n coasT. cpaBHuBanu TPoMBOreHHbll OTBET NpU YCTaHOBKE
MMAnaHTaTos ¢ rugpoduneHon 1 rngpodobHON NOBEPXHOCTLIO B yCnoBuaAX in vitro. beino yctaHoBneHo, 410 TpomBouWTbl
3HAYUTENbHO GKTUBHEE CBA3LIBAOTCA C rMOpOdUNbHON NOBEPXHOCTLIO, YTO CYLLUECTBEHHO YCKOPSAeT Npouect CBepTbiBaHWA
KpoBW. Pe3ynkrathl BbILLEYNOMSAHYTLIX UCCAEOOBAHWA MOryT OBBACHATL YCKOpPEHWE OCTEOUHTErpauuu Ha paHHuX artanax
32XKWBNEHUA NPW UCMONb30BaHWMKM WMMNNAHTATOB C rMAPOMUNEHBIMW CBOMCTBAaMK, OOYCNOBAEHHbIMW HaHECEHWEeM Ha WX
nosepxHocTe bydepHoro areHTa pH.

BnusHne Kucnoit cpegkl Ha BUONOrMiD KOCTHOW TKaHW XOPOoLWo KM3ydeHo. [pu aungose noebilaeTcs pe3opdbTueHas akTue-
HOCTb OCTEOKNACTOB W CHWKAETCA OTNOXKEHWE MUHEPANIOB B KOCTHOW TKaHu ocTeobnactamun. OgHaKo 4Mcno nccneqoBaHuig,
n3y4arownx snmsHwe bydepHoro aredta pH Ha cBOWCTBa NOBEPXHOCTW MMMNMAHTATOB, O4eHb HEeBenuko. B xoge HacToswero
MCCNegoBaHna NCNoNb3oBany MMNNadTaTkl, NOKpPbITeie BydepHbiM areHTom pH Ans npugaHis NOBEPXHOCTU MMAPOMUNBHBIX
CBOWCTE. ABTOPLI HAQEKTCA, YTO daHHAA CTaThbA MOXET CTaTk TONYKOM ONS AanbHEeWWnX uccnenoBaHWii, KOTopble CMOMyT
NpoNUTL CBET Ha BNusAHKe BydepHoro areHTa pH Ha ocTeoMHTErpauunio UMNIAHTATOB.

B HacTosAwem wnccnegoeaHiy obpaTHbIM TOPK NPV yOaneHuwW uMmnnadTarta MCnonb3oBany B KadecTBe BuomexaHu4eckoro
KpUTepus ocCTeouHTerpauyuun: 4em donblle ycunuve, Heodxogumoe Ans BblKpy4MBaHWA UMNAHTaTa, TEM Bbille Ka4yecTBO ero
ocTeouHTerpaunn. B akcnepumeHTe Ha KapnvMKoBbIX CBUHBAX Buser 1 coaBT. cpaBHUBANN TOPK NPW yOaneHun UMnnaHdTaTos C
OByMs TMnamK nosepxHocTn 4Yepesd 4, 8 u 12 Hegenb 3axuBneHus. Younue, Heobxogumoe ONA yganeHws umnnaHTaTos
C MOBEPXHOCTBID, Npolegwen NeckoCTpyWHYo obpaboTky W TpaBneHne KWCNOTOW, Yepe3 4 HeOenwu nocne YCTaHOBKW,
coctaenano 109,6 Hem. B cnyyae umnnaHTaToB ¢ hpesepoBaHHON NOBEPXHOCTLIO, NpoLUedLlen TpasneHne KMCnoTon, ycunnue
cHuwxanoce go 62,5 Hem. B xoge HacToswero nccnegosaHna Hanbonbliee 3HadeHne obpaTtHoro Topka 6bino 3aperncTpupo-
BaHo B rpynne pH - 107,5 Hem, a HavmeHbLuee - B rpynne SA - 68,5 Hem, 4to conoctaBuMo € gaHHbiMu Buser u coaeT. OgHako
cnegyeT y4WThIBaTh, YTO B 4aHHOM cny4ae obpaTHblA TOPK M3Mepsanu Yepes 2 Hedenw nocne UMnnaHTauun, YTo CengeTenb-
cTeyeT 0 bonee BbICOKON BuomMexaHu4eckon cTabuneHOCTU UMNNAHTATOR.

Lang 1 coaBT. cpaBHWBANKW CKOPOCTL WU Ka4eCTBO OCTEOUHTErpauui MNNaHTaTos ¢ rugpodunsHon 1u rugpodobHon nosepx-
HocTAMW. Hepes 2 1 4 Hegenu Nocne UMNNaHTayuum Nokasartelb KOHTaKTa MMMNNAaHTaTOB C KOCThIO ObiN Bbille Y MMNNaHTaToB
¢ rugpodunbHON NoBepxHocTbio U gocTturan 14,8% u 48,3% cooTtsetcTBeHHO. [laHHble Lang B UenomM COOTBETCTBYIOT pesyib-
Tatam HacToSALWEro necnegoeaHua, 0gHako aBTopkl 3aperncTpupoBany cylwecTseHHo bonee ebicokMe nokasartenu BIC.
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Brvsaxne Hanecerns SythepHoro areHTa pH Ha NoBepMHOCTb VMNNAHTATAE Ha PaHHME 3TarNk! OCTEOVHTE DALMK TS SO

TecT Ha BbIBUHYMBaHWE MMMNAHTATOB [AN CXOXWe pe3ynbrarbl. Hepes 2 Hegenu 3aKneneHns 3HadeHne obpaTHoro Topka
B TecToBOWn rpynne pH Beino cywecTteeHHo Beiwe, 4em B rpynnax CA un SA (p < 0,05). Hanbonelwee ycuane npu yganeHun
MMNaHTaTa MOXHO WHTEPNPETUPOBAaTL Kak cBvaeTenbCcTBo Bonee Bbicokoro BIC, ogHako cnegyer y4uTbiBaTb CNOXKHYIO
npupogy buonornyeckoro peHoMeHa octeomHTerpaumn. B xoge Tecrta Ha BbIBMHYMBAHWE UMMNNAHTaTa M3MEPSIIOT COBUrato-
liee yCUNWe Ha rpaHuue Mexxay KOCThO W NMOBEpPXHOCTBH MMMNMaHTara, 3TOro HegocTarto4HOo, YToObl CyauTe O Ka4vecTee
OCTEOMHTErpauMm MmnnaHTaTta. TeMm He mMeHee, BO MHOTMMX WCCnegosBaHuAX ONA OUEeHKW OCTeOoWMHTerpauuu wmMnnadrara
NCNONbL3YT UMEHHO OBpaTHbIA TOPK.

KoH(pNUKT nHTEpecos

ABTOpbI 3a8BMAIOT 06 OTCYTCTBUM KOH(MNNKTA WHTEPECOB NPU NPOBEASHNN HACTOSALLEro UccneqoBaHns u nybnmkaumm ero
pe3ynsTaTos.

BoiBoabl

Haxecenune bydepHoro areHta pH Ha noBepxHOCTL MmnnaHTata obecnevnsaeT bonee ObICTPYIO OCTEOUHTErpaLuo UMNNaH-
TaTa Ha paHHWX 3Tanax 3aKUBNEeHWA NO CPaBHEHWD C TPagWUMOHHbIMW NoBepxHOCTAMKW. [na oueHKW addeKTMBHOCTK
BycepHoro areHTa pH € TO4YKKW 3peHua OCTEeoWHTErpaunn uMnnadTara TpebyioTca gansHenwmne nccnegoBaHus.
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BnusiHue rmgpodpunbHon nosepxHoctn SOl Ha paHHuMe 3Tanbl
OCTEeOMHTEerpauum AeHTasbHbIX MMMJIaHTaATOB

CokéH Kum (Su-Kyoung Kim), Uncok Ya (lI-Seok Jang),
YyTtoH Con (Ju-Dong Song), Txarean Om (Tae Gwan Eo)

BBepgeHue

Mo gaHHbIM MccnegoBaHuin, Tonorpadusa NOBEPXHOCTU TUTAHOBLIX UMMNNAHTATOB ABNAETCA BaAXHbIM (DaKTOPOM, BAUSIOLWLNM
Ha npouecc ocTeouHTerpauvn. beino ycTaHoOBMNEHO, YTO TWUTAHOBbIE WMMMNAHTAThl C MOAWMUUUPOBAHHOW rapounbHORN
MUKPOLUEPOXOBATON MOBEPHOCTBIO XapakTepu3ylTcA YCKOPEHHOW OCTeoWHTerpauwein no CpagHeHWd ¢ MMmniaHTaTamu
C 00bI4YHON MUKPOLLEPOXOBATON NOBEPXHOCTEIO.

Llenb

Llensto HacTosAWwero uccnegosaHWa ABNAETCA NpPOBEpKa rnnoTesbl, cormacHo KoTtopow nosepxHocTe SOI obecnequsaer
bonee BbICTPYO OCTEOUMHTEMPALUMWIO MMNNAHTATOB MO CPaBHEHWIO C NOBEPXHOCTBIO SA.

MaTtepuanbi n meTogbi

B pamkax wccnegoBaHua MCnonb3oBant TUTAHOBLIE MMNMAHTATLI AnvHon 8,5 MM 1 anametpom 3,5 MM C NOBEPXHOCTLIO,
npoLuefdLiein NeckoCTRYNHY 00paboTky 1 TpaBneHne Kucnoton. Ha noBepxHOCTb YacT UMNNaHTaTOB HaHecnn crneuynans-
Hoe rngpoduneHoe nokpeiTue. MMnnawTtaTel ycTaHasnueany B 6onsliebepuoByo KOCTe KAPNWKOBbLIM CBUHBAM.

[na oueHKW Ka4ecTea OCTEOMHTErpaunn Nnpoeogunn Tect Ha obparHoe BeiBuHYKBaHue. OcteoreHes B 0bnacT UMNNAHTATOB
yepes 16 gHei nocne Mx YCTaHOBKW OLEHWBANK C MOMOLLBI MUKPO-KOMMNBIOTEPHON TOMOrpadgui.

PesynbTaThbl

Onga npuaaHna rugpodunbHbx CBONCTB rngpodobHO NOBEPXHOCTH SA 1 MX COXpaHEeHWA Ha Hee HaHOCUNK chneunansHoe
nokpbiTwe. Agcopbuna NpoTEMHOB M OCTE0DNACTOB K NOBEPXHOCTWM MMMAHTaTa Ha paHHWUX 3Tanax ocTeouHTerpauum Beina
bonee BbipakeHHON B obnacT nMnnaHTaToe ¢ noeepxHocTeio SOl No cpaBHeHWio ¢ NoBepxHoCcTbiO SA. Younue, Heobxogu-
MOE€ ONS BbiIBUHYMBAHWMA UMNNaHTaToB Yepe3 16 gHel nocne ux yctaHosBkM, 6bino Ha 30-50% ebiwe B rpynne SOI no cpaeHe-
HUIO € SA.

OSSTEM® 13
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Bavsarie ropotiineHoR nosepxHocTia SO Ha DaHHWE 3TalNbl OCTEOWHTEMDELMA ASHTANBHEIX MMINAHTATOR 'S S0

Pe3ynbTaTrhi

Puc. 1. [ napoinsHee CEQMCTEA 1 ancopbaums Benkos KposK K NOBENKHOCTI TUTAHOBOMD MMINAHTA CO CRELMANEHBLIM NOKDEITAEM

Puc. 2. DopsipoBaHKE KROBRHOM O YWOTHE Ha NOBERXHOCTM TUTaROB0rs MMNNaHTaTa S0 CHeLMaNbRbin Fa0f :"LJLl."l»'IJ BHBR NOKDBITASM
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BrvsHie ranpotiineHoR nosepxHocTa SO Ha DaHHWE 3TalNbl OCTEOWHTEM DAL ASHTANBHEIX MMINAHTATOR S SO

Puc. 3. AONE3UH OCTSOLNACTOB W WX pacnpeiensHWe Ha NOBERXHDCTIA O MALROL LH NeHblh NOKDBITMER

TSI
Sl

Puc. 4. BnvsiHue rappodiaisHor NoKpbITWS Ha KaYeCTBEO OCTEOKMHTEDM AL M (hopmMupo-
BAHWE HOBOWM KOCTHOW TKadW B OBNAcTv MMINAHTATOS, YCTAHOBNEHHLK KARMMKOBEINM
CBUHbHM

Pe3ynbTaTthl

[ns akTuBauumn NOBeEpPXHOCTU SA 1 ee npeepalleHis B noeepxHocTe SOI
Ha TUTAHOBbLIE UMMMAaHTaThl HAHOCUNW CneynansHoe NoKpbITWUe, obnagaro-
wee rmgpodunbHbIMIU CBONCTBAMW 1 CNOCODBCTBYOLLEE MX COXPaHEHWO.
Apcopbumna npoTeMHOB M OCTe0bBNacToBE K MNOBEPXHOCTW WMMNMAaHTaTa
Ha paHHWX 3Tanax 3aXueneHus Obina 3HaqYWTEeNnbHO DONee BbipaeHHOoN
B obnacTu UMNNaHTaToB ¢ noeepxHocTeo SOI No cpaBHeHW ¢ UMNNaHTa-
TaMW C NOBEPXHOCTBID SA. Ycunue, Heobxogumoe ONA BbIBUHYMBAHWUA
uMnnadTara d4epes 16 gHel 3axuenerHus, bobino Ha 30-50% ebiwe ona
umnnanTaTtos SO| no cpaBHEeHWO ¢ umnnaHTaTamin SA.
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Osstem Implant 1S 80

BuoakTuBHbIE XapaKTepPUCTUKUN NOBEPXHOCTU UMMNAHTaTa,
noKpbiTon bydepHbIM areHTom pH: pe3ynbTaTthl UCCNefoBaHUsA
in vitro

XéHuynb M3 (Hyung-Chul Pae)!, Cokén Kum (Su-Kyong Kim)?2, [>kuHtoH Mak (Jin-Young Park)’,
KOHy CoH (Young Woo Song)', [xakyk Yxa (Jae-Kook Cha)', HoHsoH lNak (Jeong-Won Paik)’,
CoHxo Yxee (Seong-Ho Choi)',*

Llenb

Llenkto HacToAWero uccneqoBaHus ABNAETCA OUEeHKa BNuaHWMA BydepHoro areHTa pH Ha noBepxHOCTb, Npolleatlyo rpybo-
3EePHUCTYHO NMEecKOCTPYnHY oBpaboTky 1 TpaBneHue kucnoton (SLA), € TOYKW 3peHus ee cMmadnBaemMocTu, addUHHOCTH
K ocTeobnacrtam, a Takxxe agre3nmn K NoBepxHOCTH BenkoB KPOBWU M TPOMBOUNTOB, U UX akTUBaLMK.

MeToabl

B xoge uccnegoBaHns MCNONb30BanM TMTAHOBbLIE AWCKW M UMNNaHTaTbl € 00bIMHON NoBepxHOCThD SLA (SA), NOBEpXHOCTbLIO
SLA B BogHOM pacTteope xnopwga kanbumsa (CA) n nosepxHocTeio SLA, nokpbeiTon BydepHeiM aredHTom pH (SOI). [1ns oueHku
CKOPOCTH CMaquBaHUs U3Mepsin YMCNO BUTKOB pesbbbl, CMOYEHHbIX KPOBLK 3a OMNpeaeneHHbIn NPoOMEXYTOK BpemMeHW.
Ancopbumnio CbIBOPOTOYHOMO anbBymuHa NPoBEpANM C NOMOLLLIO aHanu3a Ha BUUWHXOHUHOBYIO KWCNOTY U 3a CHET U3mepe-
HUA WHTEHCWBHOCTW dnyopecueHumn. B xoge wccnegoBaHWA TakXe OUeHWBann akTWBHOCTbe OcTeobnacTos (BKNKO4as
agreauto, nponudepaumio, guddepeHUMpoBKY, MArpauWio M MUHepanusauwio octeobnacTos), aHanM3npoBanu agresuvto
W aKTMBauuio TPoOMBOoUKUTOB.

Pe3ynbTaTbl

PeaynbtaTbl TECTOB Ha CKOPOCTb CMa4YvMBaHna 1 agcopdbunio CbiIBOPOTOMHOMO anbbyMuHa CBUOETENbCTBYIOT O 3HAYUTENBHO
bonee BLICOKOW CKOPOCTWU cMaduBaHus noesepxHocT SOl no cpaBHeHuto ¢ noeepxHocTeio SA (p=0,000 u p=0,000 cooTeeT-
cTBeHHO). B Tectax, oueHmBarowmnx agreavio, nponudepaunio, auddepeHUMpoBKY 1 MUHepanusauuio octeobnacTos, cpen-
HWe 3Ha4yeHWe nokasatenen bbinu Bbiwe B rpynne SOl no cpasHenwnio ¢ rpynnamun SA n CA. MNoeepxHocte SOl xapakTepuso-
Banack cywectseHHO Oonee BLICOKOW CKOPOCTbIO Murpauww octeobnacTtoB, agre3amd W aktvmeauun TPomMBOouWTOB, Yem
noeepxHocTb SA (p=0,04, p=0,000 v p=0,000 cooTBETCTBEHHO).

BbiBOoa

MoeepxHocTe SOI xapakTepuayetcs Honee BbipaXeHHon rmapod@uneHOCTEIO M adUHHOCTEIO K Benkam, Knetkam n Tpombo-
LMTam No CpaBHeHW0 C NoBepxHOCTbI0 SA. Pesynbrathl HACTOALWENO MCCNEO0BaHna CBMOETENbCTBYIOT O TOM, YTO NOKPbLITHE
nMnnadTaTa OydepHeiMm areHToM pH cnocobcTeyeT agreani TpomOouuToB, 6eNKOoB U KNETOK K ero noBepxHocTn. [na oueHKM
addekTnBHOCTU N BesonacHocTh nosepxHocT SOI B cpaBHeHWN € ApYyriMK pacnpocTpaHeHHbIMI NoBepxHOCTAMN TpebyeT-
CA npoeegeHve KNMHN4eCcKnx MGGREﬂDEEHMﬁ.

! Kadienpa rapoaoHTonanin, MCCNanoBaTansCrii MHETHTYT PEreHepaLy TKAHEN NapoaoHTa, cToMaranorHeck takynstar yHuespouteta Ence (Ceyn, Komuan Kopen)

2 | AN AaHTONOrAHEcKMR MochaaceaTanscKUi LigHTp, Osstem Implant (Mycad, HsHan Kopas)
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BUoakTBHEE XARaKTERMCTAKIA NOBSHXHOCTIA MMINEHTETE, NOKOBITOM BythepHbiv areHToM pH: pesynNETaTE MoenenosaHus in vitro TS SO

o A

BBepeHune

YcoBepLUeHCTBOBAHNE TUTAHOBLIX UMMNAHTATOB NO3BOMMND YCKOPWUTb UX OCTEOMHTErpaunio, COKpaTuTe CPOKKU NPOTesnpo-
BaHWA W YBENWYUTb NOKa3aTenb ycnexa MMnnaHToNnoru4eckKoro nedeHus. Yecunusa nponssogntenein 6sinm B Nepeyo ovyepeds
HanpasneHsl Ha moguduUNpoBaHMe NOBEPXHOCTN UMMNaHTaTa GU3NYeCcKnMM N XUMUYECKUMN METo4aMK OANA NpugaHua en
rMapodUNLEHOCT U YBENWYEHWA NoKasaTens KOHTaKTa UMnnaHTata ¢ KOCTbio. 10 gaHHbIM UEenoro psga uccneqoBaHun,
rpybo3epHUcTas neckocTpyihHas obpaboTka n TpaeneHne KUCNOTOW NO3BONAIOT NofAy4uTe NoBepxHocTb (SLA) ¢ Mukpo-
1 makpoTtonorpaduei, cnocobCTBYIOWYIO OOCTUKEHUIO XOPOLUNX KNMHWHECKUX Pe3ynbTaTos.

Kpome Toro, 6einv paspabotaHsl XMMUYECKNE MeTOAbl MogndnUmMpoBaHna nosepxHocT SLA. Tak, ansa nony4eHus NoBepxHO-
ctu SLActive (Straumann, basene, LLieenyapna) noeepxHocTe SLA norpy»<aiot B M30TOHWYECKWUIA PacTBOR XNopuaa HaTpua
08 NpegoTBpaLleHna ee KoHTaMmnHauun yrnepogom, cogepxawumesi B atmocdepHom Bosgyxe. 1o gaHHbiM nccnegosaHui,
nosepxHocTe SLActive yckopseT dopmMyvpoBaHMIO KOCTHOWM TKaHM Ha paHHWX 3tanax saxkueneHws. Komnanuwu Osstem
yOAanoch co3garb XUMWYECKW akTMBUPOBAHHYH noBepxHocTe SLA, moguduuupoBaHHylo kanbuywem (Osstem Implant Co.,
Lid., MNycan, Kopes), 3a c4eT norpy><eHns nMnnaHTara B pacTBop Xopwuaa Kansuus BMecTo xnopuga Hatpusa. Pesynstathl
OOKNUHWHECKOro MCCneqoBaHMa Ha Kponukax nokasanu, 4To mogudmunpoBaHHas Kanbunem noBepxHOCTb N NOBEPXHOCTb
SLActive xapakTepn3yloTCa CXOXKWUMW NOKAa3aTensiMn KOHTaKTa C KOCThIO.

Ha ceoicTtBa uMmnnaHTara MOXeT BNWATb B3aWMOOENCTBME KNETOK KPOBWM C MOMEKynamu Ha NoBepxHOCTW umnnaHTara.
PasHoobpasHbie benkn, BKNo4aa (pakTtopsl pocTta 1 gudgepeHyMpoBKy, NPUTArMBAOTCH K rMgpoguiibHEIM NOBEPXHOCTAM.
B psige nccnepgosaruia in vitro oueHneann BAMsHWe BUOXUMWHECKUX XapakTepUCTMK NOBEPXHOCT MMNNaHTaTa Ha »W3Hecno-
coBHOoCTb, Nponudepauuio, npukpennedHue W auddepeHUNpPOBKY KNETOK: MONyYeHHble pesynsTaTel CBUOETENLCTBYIOT
0 B3aNMOCBA3N MeX [y CBONCTBaAMMN NOBEPXHOCTU W KNETOYHOWN aKTUBHOCTBIO.

PopMupoBaHMe OOCTATOYHOMO no pasmepy thubpuHOBOro cryctka obecnedvBaer npamMyo 1 CTabunbHY0 CBSA3b MeEXOy
NOBEPXHOCTbLIO UMNAaHTaTa 1 NpyMnerawLLen KOCTHON TKaHbio, NO3TOMY OH WUrpaeT BaXKHYH pofb B TPOMOOreHHOM OTBETE
W OCTeoUHTEerpauun nmnnadtTara. HabniogeHne 3a cryctkamu hnbpuHa Ha pas3nnyHbIX NOBEPXHOCTAX BLIABUIO B3aUMOCBA3L
MEX QY XapakTepUCTUKaMKN NOBEPXHOCTU W pa3MepoM (rnbprHOBOIo CrycTka.

DopMUpoBaHME noxXa UMnnadHTara NpUBoAUT K TpaBMe KOCTHOW TKaHu, CXOXeiln C¢ nepenomom. PasBuBaeTcs rvnokcus,
BHeKneTo4HbIn pH cHukaetca. B kucnon cpene cTpomanbHbie KNETKM KOCTHOMO MO3ra XapakTepuaylTCA HU3KOW akTUBHO-
CThO wWweno4yHon docdatasbl (LLUP) n HU3KUM CUHTE3OM KOnAareHa, Wrpallmx BaXKHYH ponb B OPMUPOBAHMWM KOCTHOW
TKaHW. Tak, Bb1N0 BbIABNEHO CHWKEeHWe akTuBHoCcT LLI® ¢ nukoBoro 3HaveHns npu pH npaktuyeckn go Hyns npu pH mexHee
7.18. MNo gaHHBIM Opyrx MCcnenoBaHni, YpoBeHb KMCNOTHOCTWM BAMAET Ha akTMBHOCTb LD, cuHTe3 KonnareHa, a Takxke
rnukonua n cuHtes [QHK octeobnactos. BHeKNeTo4YHbIM aunaos BAKMAET HA BXOO B KNETKY WOHOB KanbUWs, ONOCpenoBaHHo
CHW>XKasA arperauno TPOMOOUWTOB.

B xoge HacTosLwero uccnegosaHusa oueHmsanit aekTMBHOCTbE XUMUYECKN aKTUMBUPOBaHHOW noBepxHocT SLA, NoKpbITOW
bydepHbim pacTBopom pH. CornacHo pesynbratam WCCnegoBaHWA, OHa XapakTepu3yeTcs BbICOKON adpUHHOCTLIO
K benkam, Knetkam M TpomboumTam, H4TO B CBOK O4epenb cnocobcTeyeT BLICTPOMY U CTabunbHOMY CBEpPTbIBAHWIO KPOBW
1 TpomboreHesy. Llensio gaHHoro uccnegoeaduns 6b1no cpasHeHne adpdekTuBHOCTU noBepxHocT SLA, nokpeiTon BydepHbim
pacTteopom pH, oBki4HOM noBepxHOCcTK SLA 1 XMMWYECKN akTMBMpOBaHHOW noBepxHocTu SLA, MmogndnumpoBaHHON Kanbum-
eM, B ycnosusx in vitro. Conocraenanu psag napameTpoe, Bk4yaa agresnio 6enkoe Kpoeu, ahdUHHOCTL K ocTeobnacrtam, a
TaKXXKe afres3nto U akTueaunio TpoMBoUUTOB.

Matepuanbl n metoabl
NMogrotoBKa TUTaHOBbLIX AUCKOB, UMMNAIAHTATOB U peareHToB

Komnanua Osstem Implant npegoctaenna TMTaHOBBIE OWUCKW M MMNNAHTaThl C TPEMS TMNamMy NOBEPXHOCTK ANA NPOBEOeHUs
HacTOALWEro uccnegoBaHns:

1) OBbi4HOM NnosepxHocTeio SLA (SA, rpynna oTpvuaTensHOro KOHTponsy);
2) MNoeepxHocTeio SLA B BogHOM pacTteope xnopuga kansuusa (CA, rpynna nonoXxuTensHoro KOHTpons);
3) MoeepxHocTeo SLA, nokpbiton bydepHeim areHtom pH (SO, Tectoeas rpynna) (puc. 1a).

o

Puc. 1. OugHKa CMAYMBAEMOCTIA TIOBERXKHOCTH, (A Yron Kpassoro CMEYMBAEHKA — YIan MEsdly Kannsl sUOKOCTA W TBERO0H NOBEDXHOCTED.
(B) Mamepenve CKopocT cMasneaHis, Hepes 40 caxyHn noespxHoCTE SO XaparTeprs0Banacs HanbONeLWNM YUCNON BUTKOE Deskhbl, CMOYEHHRIX
KROBEHDY. SA 00bIMHER NOBESRKHOCTE, NPOLWENLER MRyDoSEepHNGTYO NECKOCTRYIAHVO 0EpatoTky M TRaBNEHME Kuenoton, CAL NOBERXHOGTE, NPOLEN-
Lad rpybossprUCTYIO NECKOCTRYIAHYIO 00paboTky U TPEBNEHME KUCNOTOR, B BOOHOM DACTEOPRE XopMOA kansUms, SO NosepxHoCTs, Npowensas
rEyO03ERHACTYHD NECKOCTRYHHYO 0BpaboTky W TRABNEHWE KACNOTON U NoKpeTas BydepHsm aredtom pH
o
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BEUoakTMaHLIE XAPakTEpNCTHKIA NOBERXHOCT MMNNEHTATE, NOKDEITOM GythepHen arsHTonM pH: pesynsTaThl MeCnSanBaHKus in vitro S s0O

CornacHo faHHbIM Npou3BoguTENns, CTeneHb WepoxosaTtocTik (Ra) noBepxHocTen Bcex TUNoB coctaenana 2,5 + 0,5 mkm.
Mnactukosble nAaHweTsl ANA KyNbTUBWPOBaHWA KNETO4YHbIX KynbTyp 3akynanu y komnadun Becton-Dickinson Falcon
(PpanknuH Jleike, CLUA). Mcnons3sosann amBpuoHansHyo Tenadsto ceisopotka (2TC), TpuncuH/atuneHgnaMmmHTeTpayKeyc-
HyO kucnoty (DOTA), neHMUMnanMH N cTpenToMuunH, cpeay WMrna, MmoguduumnpoeaHHyo no cnocody [dynebekko (DMEM),
npounasogcTea komnadun HyClone (Cont-lNenk-Cutin, CLUA), a Takxke HaTpuin-thocdaTtHbln BydepHsii pacteop (PBS) npous-
BogcTea KkomnaHum Invitrogen Corporation (MNawcnun, Benwkobputarus). AnnsapuHosblin KpacHbsin G, Tputod X-100, p-HuTpoO-
thennndocdar (p-NPP), xnopug martua n kpeannoekiin uoneTtoesiin npuobpenn y komnadun Sigma (Gewnt - Jlyue, CLUA), a
3 - (4,5 - pgumeTunTrazon - 2 - uan) - 5 - (3 - kapbokcumeTokcugeHun) - 2 - (4 - cynbthodennn)-2H-Tetpazonuym (MTS) - v
komnadum Promega (Magucod, CLUA). [1ns npoBegeHns KaXKooro Tecta UCnofib30Bani rno TpW TUTAHOBLIX AUCKA C NOBEPXHO-
CTbto Kaxkgoro Tuna (SA, CA n SOI).

s [iaMepeHne cMavyMeaemMocTi NOBEPXHOCTH (CKOPOCTHU CMaYyMBaHus)

Bnogo guametpom 10 cm 1 rmybuHon 2-3 cm 3anonHunv gedubpuHnpoBaHHoh oBeYbeil kpoebio (MB-S1876; MB Cell, Ceyn,
KOxxHan Kopes). Anexkc umnnantaros ¢ nosepxHocTeio SA, CA n SOI (4,5 x 13 mm) norpy»xanu B KpoBb Ha rnybuHy He Bonee
2 mm (puc. 1b). B nccnegoearne BKNOYUNAKM NO 9 MMNNAHTATOB C KaXKabiM TMNOM NOBEPXHOCTK. [1Na OLUeHKM CKOPOCTH CMaYu-
BaHWA NOBEPXHOCTW NOACHMTLIBANK YMCNO BUTKOB pe3blbl, CMOYEHHbIX KPOBbLIO 3a 40 cekyHa.

* Ancop6buus CbiBOPOTO4YHOro anbbymmHa

TecTt gns namepeHus BULNHXOHMHOBOW KMCOThI

OuMLLEeHHbI Bbl4KIA chiBOPOTOYHLIM ansbymuH (BCA, 1 mr/mn, 1 mn) HAHOCKMAK Ha NOBEPXHOCTE TUTAHOBLIX Aanckos. Nocne
MHKYyBaumm npu Temnepatype 37°C B TedeHne 1 4aca HeagcopObupoBaHHyo NNasmMy CMblBanu ¢ nosepxHocT auckoe. Obpa-
6otaHHble BCA gucku anoupoBani B TedeHue 30 MUHYT € NOMOLLBIO nn3ucHoro Bydepa (0,2% Tputod X-100 e PBS, pH 7,4)
npw Temnepatype 37°C. KoHOMUWOHMpOBaHHYO cpeny OUEHWBAaN C NOMOLLbIO CPAaBHWTENBHOMo TecTa Ha BMUMHXOHWHOBYIO
kucnoty (BCA) (BCA Protein Assay Kit Ne 23227) B cOOTBETCTBMM C UHCTPYKUMAMU Nnpoun3soguTens (Pierce, Pokdopn, CLLA).
HeTtekuno 6enxkoe nposoannn Npwn anuHe sonHel 560 HM ¢ nomolweo pugepa (DTX 880 Multimode Detector, Beckman Coulter
GmbH, Kpedenbg, lepmanun). [ing npoeegeHns uccneqoBaHns MCnons3os8an no geBATe TUTAHOBLIX ANCKOB C NOBEPXHO-
CTbH KaXKOOro Tuna.

b4y celBOPOTOYHLINA ansbyminH (BCA), MeveHHbIH n3oTuoynaHaTomM ayopecyenHa (PUTL])

[na oueHku agcopbunm 6enka ucnonb3oeani Bbl4niA CbIBOPOTO4HBIN anbDyMH, MEYEHHbBIM N30THMoUuMaHaToMm nyopecuenHa
(BCA-OUTLL; Sigma), B HaTpuia-hocdaTHom bydepHom pacTteope (PBS). Aocopbumnio oueHMBann nNo MHTEHCUBHOCTY dnyo-
pecueHuun. na aHanuaa agcopbuun Senka nnasmel nogepxHoctTamn SA, CA 1 SOl Ha UMnNNaHTaTbl HAHOCUNKW ChIBOPOTOY-
Hbll anbByMuH, KoHBIOrMpoBaHHsll ¢ PUTL. MNocne nHkyBauuu n3bbITOK CbIBOPOTOYHOIO ankBbymMuHa CMbIBan ¢ NOBEPXHO-
CTW uMmnnadTatoe. B xoge nccnegosBaHua UCNONbL30BaNK No TPW MMNNAHTaTa C NOBEPXHOCTLH KaXkaoro tuna. Aqcopbunio
benka oueHneanu ¢ nomoubto npubopa Typhoon FLA 7000 (GE Healthcare Life Sciences, Ywvkaro, CLLUA) n nporpammHoro
obecneyeHus Image J (HaunoHanbHbid MHCTUTYT 300poBLA, betecga, CLLUA) (puc. 2).

EAN3CE HaDONsBLLEM, a8 NOBERXHOCTE af- HalMEHELLIEM

1T, bLUA DelHeid ChIBOROTOMHRE anbDyhivH, oA O0biMHER NOBSDXHOCTE, MPoWenuas Myoo3spHMCTYD NSCKO-

T AHVED G0

A A VL S T T et BB I=Ts AT ._.__-_.'\.I-'\._ o i [ et A
VLA TIDBERKHDCTE, NDOLWEnas oo ADOTEY 1

pAansWE S0IE NoBeRxHOCTE, NDOWeOWEs MEoyvoOSERHKUCTYED NeCKOCTIVHYID 0DpabaTiy 1M TRAasNSHe WiCnaTom
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BHOaKTVBHLIE ¥ADAKTERMOTAKI NOBSRXHOCTI MMMITAHTATE, NOKRBITOM BythapHeiM areHToM pH: De3yNETATE MCCREnoBaHs in vitro =30

e AnHanna mopdonorun ocreobnacros

Kneto4Hsie KyasTypbl (KynsTypa octeobnacros)

Kneto4Has nmHna octeocapkomel Yenoseka MG-63 (ATCC, Maxaccac, CLLUA) sensetca HeTpaHcopmMWpoBaHHON KNETOYHOR
nuHuren. Knerto4yuyro nuHuio MG-63 kynstueupoBanu B cpege DMEM ¢ pobaenexdnem 10% PBS 1 0,1 mr/mn neHuymnnnHa u
cTpenToMuumHa. Knetkn cybkynstuBupoBany B TpuncuHe/30TA gBakabl B HeOeno; cpeny KynsTMBUPOBaHWA MEeHsNn

Kapkabie 2 gHA.

PactpoBas anekTpoHHas mukpockonus (PIM)

Ona nposegerHua POM knetkn MG-63 MHKyBuMpoBanu Ha TUTAHOBLIX OUCKaxX W (pukcuposanu 2,5% pacTtBopom rnyrapansge-
rnga. lNocne obeseoxneaHna Ha obpasupl Hanensnym Pt-Pd gna mopdonorndyeckoro nccneqoBaHis ¢ NOMOLLbIO pacTpoBOro
ANEeKTPOHHOro Mukpockona (JSM-6480LV, Tokno, AnoHus) (puc. 3).

Puc. 3. Vsohpakerus, MNoyYeHHbie © NOMOLWBHo
POM uepes

MG-63 Ha NoBepxHOCTA Kaskaoro Tvna. [NoBepxHoCTA
CA 1 S0I xapakTepuayiaTes GONELUSN YMCNSHHOCTEH
octentnactos W bonee seipaseHHon mdicheperim-

POBKOM KIETOK, Yen NOBEDXHOCTE oM.

SAL NOBERXHOCTE, NPOWEAAS  IPYE03EPHKUCTYHD
MNECKOCTEVYIHYD 0DpatOTKY 1M TREBMNEHWE KMCNOTOR,
CA NOBERXHOCTE, Npolwedluas MpyE03epHUCTY
NECKOCTEYHYID 0BpaboTky U TRaBNEHWE KNCNOTOW, 8
BOOHOM [CECTBODE xnopuaa kansuws, SO nosepx-

HOCTb, NPCLUBOWAR MRYEO3EPHACTYIO NECKOCTEYIAHYHD

ObpaboTky UM TREBNEHKME KMCNOTOW W NOKDLITaN

BycbepHeIM areHTom pH

Mopdronornio KneTtok v pacnonoxeHwe octeobnacrtos uccnegosanu ¢ nomowbio CLSM. Knetkn MG-63 BbiceBanu Ha
TUTaHOBbIE AWCKK Ha 24 Yaca 1 aHann3nposann ¢ nomoLysio CLSM. Knetkn dukcuposanu B 4% cdopmanuHe u nepmeabunu-
supoeanu B 0,1% tputoH X-100. 3atem knetkn bnoknposanu 7,5% BCA, cogepxkawem PBS, B Tedenune 1 yaca. [ina dnyo-
PeCUEeHTHOro oOKpalwuvBaHWusa BUHKYNWHA W GUOPUNNAPHOro akTuHa WCcnonb3oBany aHTu-BuMHKYNUH Alexa Fluor 488
(Bioscience, AnneHtayH, CLLIA) n dnyopecueHTHbll hannongnH 555 (Cytoskeleton Inc., Oexsep, CLLA) cooTBeTCTBEHHO.
Mocne nHkybauum B TedeHne 12 yacoe npw Temnepatype 4°C obpasubl nccnegoBanit ¢ NOMOLLBIO KOHM(OKaIbHOro NnasepHo-
ro ckadupytowero mukpockona (LSM 700, Carl Zeiss, Oberkochen, lepmanung) (puc. 4).

Puc. 4. VzobpaweHns, nomyyYeHHEE © NOMOLWED
KOHMOKANBHOMD  NAs8pHOMD  CKAHUDYIOLLETD  MVKDO-
CKONa  (MMMyHOITYORECUEHTHOE  OKDALLMBAHME
30 MUHYT nocrne  KMHKyDWpoBaHWH
knatok MG-B3 Ha NoBSOXHOCTW KEMKOoo  Twna
KpacHe; okpalwmsaHie  QannonmHoM,  3eneHL
OKPALLMBAHME BUHKYIMHOM, Ha nosepxaocTsax CA

1 501 BbIEEM I E-T-f..‘-.':::s_'i';r-'l'ﬁ'..‘- HYACTEHRROCTE KNSTOK KOCTA

MO CRABHEHWMI G NOBERXHOCTED SA

KIEBTOK! Yepes

SA NOBEPXHOCTE, NPOWSAUER  IRYyE03EnHUCTYH
NEeCKOCTRYWHYID 0BpaboTry 1 TpaBNeHKME KMCNOTOM
CA;  nNosepxHOCTE,  NDOWSOWEA  MEyD03sDHUCTYH
NEeCKOCTRYWHYID 0BpaboTry 1 TpaBNeHKME KMCNOTOM
B BOOHOM PACTEODS X10pWaa kanbuws, SO noseps-
HOCTE, NpoWeaLLas rpyBosepHUCTYIO NECKOCTDYAHYIO

COPa0OTKY W TREBNEHWE  KHMCIOTOW 1M NOKEDBITaH

Oy heEpHEIN areHTomM pH

TecT 4ns namepeHus nakTaTtgeraporeHasst

B pacteop TpombounTos (KoHueHTpauwio 1x108 tpombouuTtoe/mn B8 PBS) gobaensanu xnopug Kansuns 00 AOCTUXKEHWSA ero
KOHLUeHTpaunn 2,5 MM 1 XNopua MarHia 4o ero KoHe4Hol koHueHTpauumn 1 mm. Hepes 30 MUHYT CycrneH3nio TpomMBoLUnTOoB
HaHOCWNW Ha TMTaHOBbIE OMCKK Npw TemnepaType 37°C n octaenanu Ha 1 4yac npw temnepatype 37°C. beino npotectnposa-
HO OEBATb TUTAHOBbLIX AWCKOB C KaXKgbiM TUNOM noBepxHocTW. CycneH3auio TPOoMDOOUMTOB CMbIBanW, 4YTobbl yoanuTe He
NPYKpEenMBLUMECH K NOBEpPXHOCTU TpombouuTsl. [11s KONM4YeCcTBEHHOW OUEHKW aare3nn TpomMOoUUTOB BbINONHANK aHannma Ha
nakratgerngporenasy ([100). NAF ebicBoboXAa0OLLYOCA NPU NM3UCE NPUANMILLUX K NOBEPXHOCTH TPOMBOUUTOB, M3MEPANA C
nomoulbto bydepa Triton-PBS 1 anannsatopa CytoTox 96" Non-Radioactive Cytotoxicity assay (Promega). MeTtogpl, onucaH-
Hble B NpeabiayLnx nccnegoBaHuax NCNonL30san ¢ N3MmeHeHNAaMU.
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e Anreama octeobnacroe

AHanns agresmn knetok MG-63 npoeogunn ¢ nomouso Habopa CellTiter 96" AQueous Non-Radioactive Cell Proliferation
Assay Kit (Promega) B COOTBETCTBMW C MHCTPYKLUWAMK NPON3BOOUTENSA.

[MNepen npoBefeHWeM TeCTa KNETKW KYNLETUBUPOBANW HA TUTAHOBLIX OUCKaX WNK 24-NyHO4YHbIX NNACTUKOBLIX KYNbLTYPanbHbIX
nnaHwetax (Becton-Dickinson Falcon) npu nnotHocTh knetok 1x10 B TedeHre 1 4aca. B nccnegoeaHve BKAOYWNW NO TPU
TUTAHOBLIX OMCKA C KarkObiM TWMNOM noeepxHocTw. [Nocne yganeHna KynbTypansHOW cpefbl B KaXKOylo nyHKy gobasnanu
no 500 mkn cmecn MTS/1-meTokcndeHasnHMmeTocynegat (PMS)/kKyneTypaneHan cpefa Ha 2 4aca. KonopuMmerpudeckuin
aHanu3 dhopmasaHoBOro KpacuTens NpoBogunu ¢ NnoMoLlkio aHanunsatopa DTX 880, a ontuyeckyio nnoTHocTb (Of) uamepn-
nu npu gnuHe sonHel 490 Hm.

* [lponudepaumnn ocreobnacTos

AHanns nponudepaunn knetok MG-63 nposogunu ¢ nomowbio Habopa CellTiter 96" AQueous Non-Radioactive Cell
Proliferation Assay Kit (Promega) B cOOTBETCTBMM C MHCTPYKUMAMK Npou3soguTens. Knetkn KynsTMBMpOoBanyi Ha TUTaHOBbIX
OucKax Uni NNacTUKOBbIX NnaHweTax. B uccneqoeaHve BKAKYWAW N0 TPWU TUTAHOBLIX AWCKA C KaXdbiM TUMNOM NOBEPXHOCTN.
[MNocne yoaneHnsa KynesTypanbHOW cpefbl B Kaxkayo nyHky nobasnanu no 500 mkn cmecwu MTS/PMS/kynetypansHas cpena
Ha 2 Yaca. KonopumMmeTpu4ecknin aHannus hopmMasaHoBOro KpacuTtensi NpoBogunn ¢ nomoLlbio aHanusartopa DTX 880, a ontu-
Yyeckyo nnoTtHocTk (O1) namepsanu npu anuHe sonHbl 490 Hm.

¢ NIndbdpepeHunpoBka octeabnacros (aKTUBHOCTb LLID)

[Ons oueHkn aktneHocTH LLU® knetkn MG-63 kKynsTMBMpOBanW Ha TUTAHOBbIX OWCKAX WAW NNacTUKOBbIX MnaHLWeTax B cooT-
BETCTBUWN C ONWCaHHBIM paHee NPoToKonoM. B nccnegoeaHne BKNKOHWAW NO TPW TUTAHOBBIX AUCKA C KaXKObIM TUNOM NOBepX-
HocTu. OcTeoreHHyto cpeay (cogepxaulyto 0,5 MKkm gekcametasoHa, 50 mkr/mn L-ackopbuHosoi kucnotel v 10 MM B-rnvye-
podocdara) MeHsNn Kavkgbie 2 OHA. Hepes HeKOoTOpoe BpEems KNEeTKWM npombiBani u cobupann B Oydepe ans nusmuca.
PacteopenHbin 6enok akcTparnposanu, nocne 4dero 100 r Benka wHkybuposanm ¢ p-HuTpodenun docdatom (p-NPP)
C ucnonbk3osadnem Bydepa, 4Tobbl M3MEPUTE aKTUBHOCTL LLI®P B cynepHaTaHTax n3onupoBaHHbIX KNeTok. KonopuMmeTtpuye-
CKYH peakLuio oueHuBani ¢ nomoLlsio adHanusartopa DTX 880; ontuyeckyko NNOTHOCTE U3MEPANK nNpu anuHe sonHsl 405 Hm.

* MuHepanuaauua octeobnacToB (OKpalwneaHne ann3apuHoBbIM KpacHbeim C)

JKcnepuMeHTanbHbie 06pasubl OKpawWBanu anu3apuHoBbIM KpacHbiM C, B COOTBETCTBUM C OMNWCAaHHBIM B nuTepartype
NpPOTOKONOM, C HeBonblwnMK n3MeHeHnaMK. Knetkn MG-63 kynbTuBupoBanu Ha TUTAHOBLIX OWCKAX MAW NNaCTUKOBLIX NNaH-
wetax. B uccnegosaHwe BKNIOYUNKM NO TPU TUTAHOBbIX OUCKA C Ka)KdbiM TUNOM noBepxHocT. OCTeoreHHyo cpegy MeHsnu
Karkable 2 oHA. HYepes HeKOTOpOoe BpeMs KNETKWU NpoMbiBany, a 3atem dmkcuposanu 8 10% dopmansgeruge (Junsei, Tokuo,
AnoHus). Knetkn okpawuusanu 2% anusapuHosbiM KpacHsiM C npu pH 4,2 B TeveHne 20 MyuHyT. OKpallueHHble KNeTkn cobu-
panu no ctaHgapTHoOW MeToguke. YposeHb abcopbuun annszapuHoBoro kpacHoro C namepsnu npu gnnHe sonHsl 405 Hm.

* Murpauus octeobnactoe (aHanu3 xemortakcuca: cucrema Transwell”)

HT10ObI OUEHWUTE MUrpaunlo Knetok, knetkn MG63 (1x106 knetok/mn) cycneHgnposanu B cpege 0,1% BCA DMEM. 350 mkn
KNETOYHOW CYCNeH3nn NoOMeLLany B BEpXHNE OOHOPHbIE AYenkn cuctemel Transwell” (paamep nop 8 mkm, SPL Insert; SPL Life
Sciences, [xouxoH, KOxHasa Kopes) n uHKkybupoeanu. HxHWe «akuenTopHbie» AYelKn 3anonHsnun 1 Mn aneHTa. Hepes 2
Yyaca BepxHue sYenkn yoansnu, a scrtasky-membpady Transwell® npotvpanu annnnMkaTtopoM C BaTHbIM KOH4YMKOM. BeTaBku
okpawusanu 0,2% Kpe3nnossiM (UONETOBLIM; OKpPALLEHHbIE KNEeTKWU 3MNWpoBani AUMOHHON KMCNOoToW. KonopuMmerpude-
CKWE M3MEpPEHNA KPe3WnnoBsoro uoneToBoro BeINOMHANKN ¢ NoMmoLlbio aHanu3aTtopa DTX 880, ontuyeckylo NNOTHOCTL Uame-
panu npu anuHe sonHel 590 HM. beino npoTecTUpoBaHo OeBATE TUTAHOBLIX AUCKOB C KaXKabIM TMNOM NOBEPXHOCTH.

* Anre3auna TpombounTtoB

Beigenenune tpomboumntos (boraras TpomboymTami r1,1a3ma)

[Ona 3abopa KpoOBW HOBO3ENaHOCKWM Kponuvkam Becom 2,5-3 Kr npoBogvnn NyHKUWIO cepgua, ucnonb3ys wumbsl 21G
n npobupky ¢ 4% uutpatom HaTpwua (Fisher Scientific, MNutTcbypr, CLUA). BoraTtyio Tpombouutamu nnaamy (boTT1) warotasnm-

Banu No onMcaHHoOW B Hay4HOW nuTepaType metoguke. BoTl nHKyBupoBanu ¢ XNOpUAOM KanbuMs (KOHeYHan KOHLUEeHTpaums,
5 mm) (Fisher Scientific) npu Temneparype 37°C 8 TedeHne 10 MUHYT.
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e ccneposaHue hubpuHoBon cetn ¢ nomoubio P3M

lMogroToBka 06pa3yoB KPoBu 418 NOAyHEHUS hnbpUHOBOro CrycTka

TuTaHoBble QUCKK BCTaBNANW B 24-NYyHOYHbIE NNAHLWETbI, 4TOObI OHW NAOTHO CONpUKacanicb CO CTEHKaMK NyHOK, No MeToay,
onucanHomy Park u Davies. B kaxpgywo nyHky gobaensanu no 1 mn BoTll n octopoxHo nepemewmsany ¢ benkamm KpoBw,
yoep:»xusaemMbiMn GUBpHUHOBON CeTbio, Npu Temnepatype 37°C B TeyeHue 24 4acoe.

lMogroTtoBka hrbpHHOBOIro CrycTka K MccriegoBaHmio ¢ nomoLyso PIM

[ns NoO4roToBKM K paCTPOBON 3NeKTPOHHON MUKpOCKoNUK 0bpasLbl (hubpuUHOBLIX CryCTKOB cnerka npombeisanu PBS, nocne
4ero (hMKCcHUpoBany B TedeHne 1 4aca nNpu KOMHATHOWN TeMnepaType ¢ NOMOoLbIO cneuwansHoro dydgepa (2,5% rnytapanbge-
ruga, pacteopeHHoro B hocgarHo-conesom bydepe dynsbekko npu pH 7,0). Nocne obeasoxuBaHua cnunwencs pubdpuHo-
BOW CETKW CMEChI0 3TaHoNna 1 Bodbl 06pa3ubl obpabarteiBani rekcametTungucunasaHom (Sigma) n BbiCyLUMBANW B KPUTUHE-
CKOW To4vke. PMbpMHOBYIO CETKY Mccnegosanu ¢ nomoulsio POM (puc. 5).

Pue. 5. MzobpaxeHn mbprHOBER CETOK, NOMYYSHHEIS C Nomowsn PEM yepes 1 wac nocne ukcalm ubprHOBOI CHyCTKA HA NOBERXHOCTK

Kawaoro Tvna. Ha nosepxHoctin 501 BB MHOMOMUCHEHHBIE SPUTROUMTEL, OKEYKEHHBLIE NNOTHOW MMBPMHOBOM ceTroW, SA: 0bbMHAS NOBEPX-
HOCTE, MNpoWwenuas rpyBo3spHUCTVID NECKOCTRYIRHYI 0DpatoTky ¥ TpasneHKke kienotoi, CAL NOBENXHOCTE, NPOWEnUAs rHyDosepHUCTYHY NECKO-
CTRYHHYIO 0BpaboTky N TREBNEHME KMCNOTOW, B BOAHOM PacTEODE XNopuaa karsuks; SO nosepxHOCTE, NpOWesAWAas rpySo3enHUcTYIG NECKOTTRYIA-
HyHD 0BpaboTKY 1 TDERNEHME KMCNOTOWM 1 NOKDBITas OyhepHLin areHTomMm piH

* AkTnBauusa TpombounTtos

MogroToeka obpa3uos YenoBeyeckux TpOMBOUMTOR 1 MX UHKYBaLUWA HA TUTAHOBbLIX QMCKaX

BoTl narotasnueann no onucaHHoOMYy paHee NPOTOKONYy U3 KPOBW, NONy4eHHOW OT Tpex 300poBbLiX gobpoBonbues. TutaHo-
Bble OUCKW BCTaBNANW B 24-NyHO4YHbIE NMNaHLWeTbl, 4TODbl OHW NNOTHO CONpUKacanicb CO CTEHKamMK NyHOK, No metoguke Park
1 Davies. Bbino npoTecTUpOBaHO NO AEBATE TUTAHOBbLIX AUCKOB C KaXKObIM TUNOM NOBEPXHOCTY. B Kaxkayko nyHky gobaensann
no ogHomy munnunutpy BoTl. [Ona ctumMmynupoBaHna B3auMOOeNcTBUNA Mex Yy NOBEPXHOCTAMK U TpoMBoUMTAMU, MNAHLWETbI
OCTOPOXKHO nNepeBopadqmneann npu Temnepatype 37°C. CynepHatanT 3abupann nuneTtkon 4epe3 1 yac gns nposegeHns
daHanu3a.

Cnerka npomeisanu PBS, nocne Yero ukcrposanu e TedeHmne 1 yaca npyv KOMHaTHOW Temneparype ¢ NOMOLbIo cneuunans-
Horo Bydepa (2,5% rnyTapanbgernga, pacTeopeHHoro B ¢ocatHo-conesom bydepe [ynebekko npw pH 7,0). MNocne
obe3BmkNBaHMA cavnwencs pubpuHOBOI CETKM CMEChH 3TaHona u BoAbl 0bpasubl obpabaTbiBanu rekcametTungucunasa-
HOM (Sigma) u BeICYLUMBaNWM B KpUTUYECKON To4uke. PMbpUHOBYO CETKY Mccnegosany ¢ nomoulbio PAOM (puc. 5).

* immyHodtepmeHTHbIn aHanus (ELISA) ans namepeHns P-cenektuHa

B ka4ecTBe KpuTEPWMA akTKMBaLUWMN TpoMBOUWTOB naMepanu P-cenexkTiH, rmykonpoTtenH membpaHsl TRPOMBOUWTOB, 3KCNPEeccu-
pyemblil Npu ux aktTueauuu. Npoeogmnn MMMYHOMEPMEHTHbLIN aHanu3 3apaHee NPUroTOBAEHHbLIX CyNnepHaTaHToB ana name-
pPEHUA KOHUEHTpauun pactsopumoro P-cenektnHa. Bce TecTbl BeINONHANM B COOTBETCTBUM C MHCTPYKUWAMIW NPOM3BOAUTENS.

* CTarTucTU4ecKniA aHanus

[ns npoBegeHUs CTaTUCTUHECKOro aHanu3a ucnons3osany nporpammHoe obecnedeHne SPSS (Bepcua 23.0; IBM, ApMOHK,
CLUA). CpegHee 3Ha4eHne CKOpPOCTU CMa4nBaHnsa U ONTUHECKOWN NMNOTHOCTA U CTaHOAApTHOE OTK/IOHEHWE paccHMTbiBaNW Ha
OCHOBE pe3yntTaTOB KaXK[A0oro aKCnepuMmeHTa ans Tpex Tunoe nosepxHocTeid umnnadvtatoe (SA, CA n SOI). [na oueHkn
pasnu4yunin Mexgy Tpems NoBepXHOCTAMY MMNNAHTaTOB MCNONL30Banu Kputepuin Kpackena-Yonnuca n MaHHa-YuTHuM (Hena-
pameTpuyecknini AMCNepCcuoHHbLIN aHanus). P-aHadveHue < 0,05 cuutanu ctatucTu4eckn aHadumbim. B cnydae TectoB € n < 4,
roe npoBefeHne CTaTUCTUYEeCcKoro aHannaa H6ino HeBO3MOXHO, NMPUBOOATCA TONBKO CPedHWUe 3Ha4YeHusa nokasarenei W
cTaHOapTHOe OTKNOHEeHWe.

OSSTEM® Py

IMPLANT



BroakTveHbBIE XapakTepUCTHEA NOBERXHOCTA MMNNEHTATE, NOKDBITOK GyhepHain araHTom pH: pesynsTaTsl MCCRNEnoBaHMs In vitro TS SO

Pe3ynbTaTbl

* CMauyMBaeMOCTb NOBEPXHOCTH (M3MepeHue CKOPOCTU CMaynBaHus)

MmnnaxTtatel ¢ noBepxHocTeio SA, CA n SOl norpy>kann B KpoBb 018 M3MEPeHus CKOpocT cmadvnsanus (puc. 1B). CpegHss
CKOpOCTh cmaduBaHus nosepxHocten SA, CA n SOl cocraenana 0,000 suTkoB pesbbbi/cek., 0,069 BUTKOB pe3bbbl/Cek.,
u 0,124 BuTKOB pesbbbl/cek., cooTBeTCTBEHHO (Tabn. 1). PasgHuua mexagy cKopocThio cMmadueadua nosepxHocten SA n CA
bbina cratucTu4eckn sHa4umon (p = 0,000). Mexgy rpynnamn SA n SOI, CA 1 SOI Takxke BbIABUNW CTATUCTUHECKN 3HAYNMYIO
pasHuuy (p = 0,000).

* Ancopbuus CbIBOPOTOYHOro anbbymuHa

Tect ons namepeHns BULMHXOHUHOBOW KNCNOThI

CbIBOPOTO4YHBIA anb0yMMH HAHOCWAW Ha TUTaHOBble AWCKK ¢ noeepxHocTbio SA, CA n SOI. CpegHas nokasatens agcopounn
CbIBOPOTOYHOrO anbbymuHa nosepxHocTamu SA, CA un SOl cocraenan 0,281, 1,120 n 1,287 Ol cootBeTcTBEHHO (Tabn. 2).
PasHuua mexgy agcopbuwvei cbiBOpoTOYHOro ansbymuda nosepxHoctamu SA u CA, SA n SOI, CA n SOl 6eina cTaTUCTUHECKN
3Ha4umon (p = 0,000).

BECA, mevyeHHbIN @UTL

Apncopbunio Benka oueHUBan No MHTEHCKMBHOCTW hnyopecueHunn. MIHTeHCcuBHOCTL dhnyopecueHun cocTaensana 8 CpegHem
3972, 1599268 n 3102829 nukcenen gna noeepxHocten SA, CA n SOI cooteetcTBeHHO. [laHHble npegcTasneHsl B Tabn. 2.
CratucTUyYecKnin aHann3 pasnuyuin Mexxay rpynnamiu He NnpoBoguny n3-3a Manoro pasamepa sbibopku. Tem He meHee, Mexay
rpynnamu Habnoganacke CywecTBeHHas pasHuua B MHTEHCUMBHOCTU hnyopecueHunn: NOBEepXHOCTs SA XxapakTepusoBanach
cambIMK HU3KKMMK, a NoBepxHOCTb SOI - Hanbonee BbICOKMMIW NOKa3aTensaMmm.

* Mopdonorua octecbnacros

PacTtpoBas 31eKTpOHHAasas MUKPOCKOMNMNS

Knetkun MG-63 nHkybuposanu Ha nosepxHocTax SA, CA u SOIl. Konnyectso octeobnacTtoe Ha nosepxHocTax CA n SOI beino
Bbilwe, 4em Ha nosepxHocTk SA. lNMoeepxHoctn CA n SOl accounuposanuce ¢ bonee BbipakeHHoW guddepeHunpauunen
KieToK. Hucno octeobnacTtos Ha noBepxHocTW SOI BbIN0 YyTh Bhile, Yem Ha nosepxHocT CA, ogHaKo CTaTUCTUYECKW 3HaYn-
Mas pasHvLua Mexxay rpynnamMu otcytcteosana (puc. 3).

CLSM

Knetku MG-63 uHkybupoeanu Ha nosepxHoctax SA, CA u SOL. BeinonHsany nmmyHohnyopecLeHTHOEe oKpalLuBaHne BUHKY-
nuHa n F-akTuHa, obpasyowux untockenet knetkn. Ha noeepxHoctax CA 1 SOI Habnoganock 60nblle KOCTHbIX KNEToK, Hem
Ha nosepxHocT SA (puc. 4), 4TO cCOOTBETCTBYET pesynsratam P3AM.

¢ Mopdonorusa ocreobnacros

PacTtpoBasi anekTpoHHas MWKPOCKONUA

Knetku MG-63 nHkybupoeanu Ha nosepxHocTax SA, CA u SOl KonnyecTteo octeobnacTtoe Ha noeepxHocTax CA 1 SOl 6eino
Bbilwe, 4yem Ha noeepxHocTu SA. lNoeepxHoctn CA v SOI accouuupoBanuck ¢ Bonee BbipaXKeHHOW anddepeHunpoBKon

KneTok. Yucno octeobnacTtoe Ha nosepxHocTy SOI 6biN0 4y Th BhilLe, Yem Ha noBepxHocTh CA, ogHako CTaTUCTWUHECKMW 3Ha4YN-
Mas pasHuua Mexxagy rpynnamu otcytcteoBana (puc. 3).

Tabnwua 1. CkopocTs CMaYMBaHUA

Tun noeepxHocTH (N=9) ’ SA ‘ CA ‘ SOl

CrkopocTb (BUTKOB pe3bbbl/cekyHay) ‘ 0 ‘ 0,069 + 0,005 ‘ 0,124 + 0,0122

BHAYSHWA NPUBOAATES B BMAE CREOHEND 3HAYSHAR + CTAHOADTHOS OTKNOHESHE

SA OBEIYHAS NOBEDXHOCTE, NPOWSNLSA MEYO3SpHACTYIO NECKOCTEVAHVIO 0BpatoTky U TpasneHie kicnotol CA NOBEOXHOCTE, NPOLLENLISH
rpyDosEpHICTVIO NECKOCT VYD 0BpadoTky W TREBNEHKE KWCIOTON, B BOOHOM PacTBORE Xnopuoa kanbuas; SO NOBEpXHOCTh, MNpoLenas
FEYEO3SPHNETYIO NECKOCTRYRHYID 0bpaboTKy M TOEBMNSHWE KMCNOTON 1 NoKpsTan BydepHsi areHTonm pH

}Mpw cpasHeHAW ¢ rpYNnok SA DASHAUE B Nokaszatenax Belna CTATMETHYECKI SHAYAMOL.
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Tabnuua 2. Ancopbauuna CeIBOPOTOYHOMO aneBymMrHA

Tin nosepxHocTy (N=9) SA CA 18]
BCA (O) (n=9) 0,281 + 0,006 1,12 + 0,0242 1,287 + 0,042
BCA, me4eHHbiil PUTL, (nukcenu; n=3) 3972 + 607 1599 268 + 119 340 13 102 829 + 72 992

BHAYEHH MEWBCOHTEA B BMOe CRE0HEMD SHAYEHMA + CTAHOA0THOS OTKNOHEHIE

SA obbIMHAR MOBSEEHOCTE, NPOLLSOUES I'{.'l"v"’f)Li':JI'.-!.‘..'I-I'L*'[:."j,-'l"'.l' MECHOCT YYD ()(-?l.??ll_'_.'ll'.l'l!‘?_-," 1 TRABNEHME KACTIOTON, CA MOBSEXHOCTR, NPOWS0IIEH

iL."",-'"l-j'-.'}'.'ll."ilZ'-!i"'ﬁ'-l‘}.-"rl,.- NeCKOCTRYWHYHD '-.'}"F:'I'.Jizllt.‘-i.".’l'i'}-" W TRagnsHe KMCnoToK, B BOAHOKM DEcTBCRe xNopyds kalsuns SOk MOBSXHCCTE, MNPOWsaLISA
Ii.'l'a-"l'-)E.‘-'.itEi.'l-!l*'.[.‘-I‘:,"I'() ECROCTINRYHD l'.l'lﬁ_'.fi.'lé']f-f{';'-<.'§.." 1M TRABNEHWE KMCNOTOW W MOk TaH bychepHeM areHTomM pH; O onmuueckan NnotHOCTE, ST |_||Z

thriyopecUsMHa MaoTroUwaHaT, BCA, BeMee-ChIBOPOTOYHEM anshynuH

2 [pK cpasHeHa © MPYIMoIA SA DE3HULA B MNOKA3aTENaY BuNa CTATUCTNHYECKA SHAYMMOR,

CLSM

Knetkun MG-63 uHkybuposanu Ha noeepxHocTax SA, CA n SOI. BeinonHanu nmmyHohnyopecUueHTHOE OKpaluMBaHne BUHKY-
nuHa 1 F-aktuHa, obpasyowmx uutockenet KneTkn. Ha nosepxHoctax CA u SOl Habnoganocs 60nbLUE KOCTHbLIX KNETOK, YEM
Ha nosepxHocTK SA (puc. 4), 4To cooTBeTCTBYET pedynstaram POM.

¢ Aaresnna octeobnacros

CpegHas Ol B TecTe Ha afre3nio kKnetok coctaensana 0,438, 0,842 1 0,949 ans noeepxHocTten SA, CA 11 SOl cooTBETCTBEHHO
[aHHbie npeacTasneHesl B Tabn. 3. CtatMcTUHECKNA aHANN3 pasnuyniA Mexxay rpynnamMum He NpoBogMnn U3-3a Manoro pasmepa
BbIDOPKK, OQHAKO NOBEPXHOCTL SA Xapakrepu3oBanachk HAMMEHEE BbIPAXKEHHOW afre3nen KneTok.

* [lponudepauus ocreobnacros

CpegHas Ol B Tecte Ha nponudepaunio octeobnactoe cocrasnana 0,701, 0,837 1 0,912 gna nosepxHocten SA, CA 1 SOI
COOTBETCTBEHHO. [aHHble npegctaeneHsl B Tabn. 3. CtatUCTUHECKMA aHaNW3 pasnuyui Mexgy rpynnamu He npoBogunn
M3-3a Manoro pasmepa BblBOpPKW, 0OHAKO MOBEPXHOCTE SA XapakTepu3oBanack HaWMEHbLUWMMW, a noBepxHocTe SOl -
HanbonbWKMK Nokasartenamu. B To ke Bpems pasHuua Mexagy rpynnamu He 6bina cyuecTBeHHOMN.

¢ NuddepeHunposka octeobnacros

CpegHas Ol B Tecte Ha gudhepeHunpoBky octeocbnactos coctaenana 0,350, 0,379 wn 0,385 gnsa noeepxHocTel SA, CA
1 SOl cooTBeTcTBEHHO. [laHHble npencTaeneHsl B Tabnuue 3. CTatTMCTUYHECKWA aHanna pasnu4ynia mexxkay rpynnamMm He nposo-
OUNY M3-3a Manoro pasmepa BblbOpPKK, OOQHAKO NOBEPXHOCTL SA xapakrepusosanach HauMeHbLwnMK, a noeepxHocTs SOl -
HanbonbWKMK Nokasartenamu. B To ke Bpems pasHuua Mexagy rpynnamu He 6bina cyuecTBeHHOMN.

* Muxepanusauyus octeobnacros

CpegHue nokasartenn MuHepannsauun octeobnacroe coctasnanu 320,4, 382,6 n 452,1 HM gnsa noeepxHocten SA, CA u SOI

cooTBeTcTBeHHO. [aHHbie npeactasneHs! B Tabnuue 3. CTaTUCTUHECKWI aHanu3 pasnuyuini Mexxay rpynnamMu He npoeogunu
M3-3a Manoro pasmepa BblIbOpKKW, 0gHaKO NOBEPXHOCTL SA XapakTepu3osanach HaMMEHbLUMMK 3HAYEHUAMU.

Tabnuua 3. Agreauna, nponudepauns, auddepeHUMpoBKa, MUHEPaNM3aUMa U MUrpaums octeobnacTos

Tun noBepxHocTh (N = 9) SA CA S0l
Agreaws (OM) (n = 3) 0438 + 0,015 0,824 + 0,028 0,949 + 0,038
MNponudepauyus (ON) (n = 3) 0,701 + 0,016 0,823 + 0,027 0,912 + 0,023
Nuibdeperumposka (OM) (n = 3) 0,350 + 0,01 0,379 + 0,005 0,385 + 0,005
Muxepanuzauws (ON) (n = 3) 3204 + 23 382,6 + 201 4521 + 28,9
Murpauus (ON) (n = 3) 0,195 + 0,013 0,195 + 0,012 0,215 + 0,018

BHaqeRR NPVBOOSATCH B BUAS CRSAHEND SHAYNSHIS + CTAHOAPTHOR OTKNOHEHWE

SA; 0beMHAA NOBERXHOCTL, NpoWenuas MybosepHKCTYIO NecKoCTPYIHYIO 0BpaboTky 1 TpasneHne knenotol;, CAD NoBepXHOCTL, Npowediuast
MMyEO3EpHUCTYIO NECKOCTDYWHYI 00patatky 1 TREBNEHWE KMCNOTOW, B BOOHOM PACTEORE xNopyoa kKanbls; SOL nosspxHOCTh, NpolUsniuas
rOYE0SERHUCTYHD NECKOCTDYIHY 00padoTky 1 TREBNEHWE KCNOTOM W NoKPLITas DychepHsn areHTom pH; OF: ormaveckas NoTHOCTE.

[pK cpaBHeHM © rEYNINoE SA Da3HLA B NoKA3aTENEX BhINa CTATUCTUYECKK 3HAYAMON
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Tabnuua 4. Agreana KM akTuBauMa TpoMmbounTos

Tn noBepxHOCTK SA CA SOl
Agreaus (OM) (n = 3) 0,185 + 0,016 0,225 + 0,031a 1,298 + 0,042a,b
AxTtusauus (OM) (n = 3) 0,112 + 0,014 0, 251 + 0,024a 0,414 + 0,046~

SHAYEHNA NPUBOOATCH B BUOES CRENHErD 3HAYSHMA + CTAHOADTHOS OTKNOHEHME

SA. 0BbIMHAR MOBESPXHOCTE, NPoWenWan MybO3EpHNCTYIO NECKOCTRYMHYG obpabotky 1 TpasneHns kkenotor; CAD NOBERXHOCTE, NPoLSOLEas
MOYVBOZBPHUCTYID NECKOCTPVIAHWO 0BpadoTky 1 TDEBNSHWE KMCNOTON, B BOOHOM PacTBORS XNopuaa kaneuws; SOL nosepxHOCTb, NpOLSnan
FRYCOIERHUETYIO NECKOCTEYIHYIO 00pataTKy | TRABNBHWE KSNOTOW 1 NoKpeITas DydepHain areqHTon pH; O onTryeckan nnoTHOCT.

* e cpasHeHa C FPYITION SA pAsHUMUA B NOKAATENSX DbINA CTATUCTIHSCKA SHAYAMON.

“[Npow cpaeHeHA C rpyrnoi CA pasHrLA B NokazaTenax OblNa CTaTtUE TUHSTKI SHAYAMOIA.

* Murpauusa octeobnacros

CornacHo peaynstatam ummyHodepmeHTHOro aHanuaa (ELISA) cpegHme 3HadeHwss ONTWHECKOW NNOTHOCTW COOep»KaHwus
pacTteopumoro P-cenektuHa Ha noeepxHocTax SA, CA n SOl coctasunm 0,195, 0,195 n 0,215 cootBeTcTBEHHO (Tabn. 3).
CratncTnydeckn 3Hadumas pasHuua mexgy rpynnamin SA n CA otcytcteosana (p = 0,931). B 1o xe spemsa noeepxHocTe SOI
XapakTepu3oBsanach 3Ha4nTensHO Gonee BbipaXkeHHOW murpaumein octeobnacTos: pasHuua mexay rpynnon SOl 1 rpynnam
SA n CA Beina cratnctnydeckn anadmmon (p = 0,040 n p = 0,031 cooTBETCTBEHHO).

* Anresua TpombounToB

CpegHue 3Ha4eHns oNTUYECKON NAOTHOCTW COA4ep KaHna nakTaTaerngporeHassl, ABNSIOWENCA Mapkepom agresnn Tpombo-
uutoe, coctaenanu 0,185, 0,255 n 0,298 aona nosepxHocTen SA, CA n SOI cootBeTcTBeHHO (Tabn. 4). Pasnnua mexxagy rpynna-
M SA n CA Bbina ctarnctudeckn 3Hadumon (p = 0,000). MosepxHocTe SOl xapaktepu3osanack Hanbonee BblipaXKeHHON
agreaven TpombouwnTos: pasHuya mexay rpynnon SOl u rpynnamu SA n CA Beina ctatnctuyecki aHadmmon (p = 0,000 p =
0,040 cooTBETCTBEHHO).

* UccnepgoeaHue pmnbpuHoBoin ceTkn ¢ nomotubio P3C

Mopdonoruio rnbprHOBON CETKN Ha KaXKO0W NOBEPXHOCTH nccnegosanu ¢ nomowsto POC. Ha nosepxHocT SA Habnioga-
Nock HaWMeHbLLEee KOMWYecTBO apuTpouuToB; ubpuHoBas ceTtka npakTudecku otcytcTeoeana. lNosepxHoctn CA n SOl
XapakTepu3oBanicbk BbICOKOW YMCNEHHOCTBLID 3PUTPOLMTOB, OKPYXXEHHbIX nnoTHon GubpuMHOBOW ceTKOW. YMCneHHoCTb
apuUTpoUMTOB Obina MakcumaneHon Ha noeepxHoctTn SOl (puc. 5).

* AkTuBayusa TpombouunToB
CornacHo peaynstatam ummyHodepmeHTHOro aHanuaa (ELISA) cpegHme 3HadeHwss ONTWHECKOW NNOTHOCTW COOep»KaHwus

pacteopumoro P-cenektuHa Ha noeepxHocTax SA, CA n SOl coctasmnm 0,112, 0,251 n 0,414 cooTteseTcTBeHHO (Tabn. 4).
PasHnua mexgy rpynnamin SA n CA, SA n SOI, a takke GA n SOl beina ctatnctudeckn adadumon (p = 0,000).

OOcyXxpeHune

B paHee npoBegeHHbIX NCCnenoBaHusx, cpasHMBan obbi4Hyo NnoBepxHocTb SLA 1 nosepxHocTe SLA, NOKpbITY0 BydepHbIM
areHtom pH (SOI), ¢ To4YKKM 3peHua ux rngpodunbHoOCT U adduHHoCTY K Benkam, Knetkam 1 Tpombouwtam. Pesynkrarsl
ucecnegosaHnia in vitro CBMAOETENLCTBYIOT O NpeBocxogcTee nosepxHocTu SOL.

Cma4umBaemMoCTb NOBEPXHOCTA ONpPeensaeTca KpaeBbiM YIMoM cMavuMBaHud, 00pasylowmMMes Mexxay Kannen >XngKoctu u
NOBEPXHOCTLIO NMOCKOro gucka. Ymbl kpaesoro cMadymeaHus nosepxHocTten CA 1 SO| cTpeMunnce K HyMKO, 4TO 3aTpPyOHAN0
CpaBHeHWe NoOBEpPXHOCTEN, MOATOMY 019 OLEHKW CKOPOCTN CMaYNBaHNA CHUTANN YUCNO BUTKOB pe3b0bl, CMOYEHHbIX KPOBLIO.
CkopocTb cMadMBaHUA HE MO3BONSET TOYHO OUEHUTL MMOPOMUILHOCTE NN CMa4YMBaAeMOCTL NMOBEPXHOCTW. Tem He MeHee,
aBTOPbl UCCNegoBaHWa pelunnM M3MepuTb UMEHHO 3TOT MnapameTp, NOCKOoMbKY CNocoBHOCTe MMNNaHTara “npusnexkars’
KDPOBb UMEeT BaKHoe KNuHudeckoe sHadveHue. Obe noBepxHOCTW 06n1afaloT APKO BbIPAXXEHHOW MMOPOMUNLHOCTBIO, YTO
ABNAETCHA METOACNOMMHYECKUM OrpaHnyeHmem gaHHoro akenepumeHta. CkopocTtb cMmadyuBaHug nosepxHocte CA 1 SOl Beina
CYLLECTBEHHO Bbille N0 CpaBHEHWIO C NOBEPXHOCTLID SA.
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CkopocTe cMmaqnBaHus noeepxHocTu SA Beina bnuska K Hynw. B otnuyune ot gaByx Apyrux noBepXHOCTEN, NOBEPXHOCTE SA
Bblna M3Ha4yanbHo CyXoW, YTO YacTU4YHO 0ObACHAET ee rnapogobHocTb. Takum obpasom, pesynsTaT, 3apercTPUPOBaHHLIN B
rpynne SOI, moxeT BbiTe 00ycnosneH He Tonbko gencrteuem bydepHoro aredta. [Ana MMuTauum peansHon KMAUHWYECKOR
cuTyauun, uenecooBpasHo WUCMonb30BaTh CYXYKO NOBEpXHOCTb SLA, a He norpyarb ee B HEeW30TOHWYECKWUI COoMsHOon
pacTteop. B paHee nposegeHHOM UccnegosaHun, HanpasneHHoM Ha cpasHeHue nosepxHocTen SLActive n SLA, noBepxHOCTb
SLActive Bbina u3HavyaneHo norpyxeda B usotoHudeckun pacteop NaCl, a nosepxHocTe SLA 6bina cyxoil (KOHTponbHas
rpynna).

OnTumanesHas creneds rmapogunbHOCTU NOBEPXHOCTU UMMIaHTaTa OCTAaeTCH HEACHON. Ha cerogHAWHWIA OeHb OTCYTCTBYIOT
aokasatenscTea dBUoNorn4yeckoro U KNMHMYeckKoro NpeBocxXofcTBO CyneprugpoguisHoON NOBEPXHOCTU MMnnadTara. B 1o xe
BpPEeMS, COrMacHo pesynsTaraM 3KCNepuMEeHTOB HA XXUBOTHBLIX U KNWHUYECKUX NCCnegoBaHnii, NOBEPXHOCTE C BbipaXKeHHbIMK
rmgpodunbHLIMKU CBOMCTBAMM YNYYLLAET OCTEOUHTErpaUuio 3a cHeT Donee BbICOKOro KOHTaKTa MMNNAaHTaTa C KOCThi0. Bbino
YCTaHOBMNEHO, YTO CMa4MBAEMOCTh NOBEPXHOCTW BAWMAET HA KJIETOYHbIE B3aUMOOENCTBUA, afaresnio 6enkos 1 Apyrnx Monekyn
K NOBEPXHOCTU MMMNMaHTaTa. ITO KOpPEenupyeTcs C AaHHbIMKW HACTOALWErD neenegosaHus, rge noeepxHocts SO o
Hanbonee BLICOKOW CKOPOCTLIO CMaYMBaHWA XapakTepn3oBanack Apko BbipaXKeHHoW ah@uHHOCTLIO K Benkam u octeobna-
cTam.

B page nccnegoBaduii in vitro oueHuBany BUMOXUMWYECKWE CBOWMCTBA MNOBEPXHOCTW MMMNNAHTATOB, BKNO4YaA XU3Hecnocob-
HOCTb KNETOoK, UX nponudepaunio, aaresnio u auddepeHUUpoBKy. Soares 1 COABT. cpaBHUNKW Buonorn4eckyo addekTue-
HOCTb MOBEPXHOCTEN UMMNNaHTATOB, Npoweauwnx pasnudHyo obpabotky. B xoge uccnegosBaHua yYUThIBANCSA LEnbin pag
NapameTpoB: XWU3HeCcnoCoBHOCTb KNETOK (MUTOXOHOPWANLHYH aKTUBHOCTL), NPUKPEnneHne KNeToK K NOBEpXHOCTW, obLwunia
Benok B ceiBOpOTKE KpoBu 1 LLI®P. Bbuno ycTaHoBNEeHO, YTO XapakTepuCTUKK NOBEPXHOCTW UMMNNAHTATA BAUSIOT HA KIETOYHbIN
OTBET B NMpUAeramLLmMx K MMNAaHTaTy TKaHaxX, a Takke cTeneHs agcopbumm tenkos.

Martin n coasT. nccnegosanu nponugepauunio kKnetok, cuHtes AHK, aktueHocTs LLU®, cuHTes PHK, 6enkos 1 npoTeornukaHos
npw KynsTUBMPOBaHUKM octeobnactonofobHbix kKnetok MGE3 Ha 5 Tunax nosepxHoCcTU uMnnadTaToe. OHK TakKe oueHuBanu
MOPMONOrMi0 U pacnpefeneHne KNeToK, KyNsTUBUPOBAaHHbLIX Ha NOBEPXHOCTW Kaxgoro tuna. Martin » coaeT. npuwnm K
BbiBOY, Y4TO LLUEPOXOBATOCTL NOBEPXHOCTH BAUAET Ha Nponudepaunio n auddepeHUMpoBKy ocTeobnacTos 1 BelpaboTKy UMK
KOCTHOIro Marpukca.

Eriksson 1 coaBT. npoaHanusnposan BAMAHNE NOBEPXHOCTHOW SHEPTUM UMMNNAHTATA HA XKU3HECNOCOBHOCTL KIETOK, aKTUB-
HocTe LL®, npoayuupoBaHue haktopa pocTa 3HOOTenuWst COCy[oB, HanWyue OocTeoKanbLUWHA U KNETOK, YYBCTBUTENbHbIX
K KOCTHOMY mopdoreHeTudeckomy benky-2. NoBepxHOCTHaA aHeprusa urpana KNiYyeeylo posib Ha paHHUX atanax 3axkuene-
HuA. Eriksson 1 coaBT. NpoOeMOHCTPUpOBanu, YTO BbICOKas MNOBEPXHOCTHAA 3Heprus cnocobereyer guddepeHumauin
1 aKTUBALINWA KNETOK.

ABTOpbI HACTOSALLEro MCCcnegoBaHns oueHuBanyu agresvio U nponudepauno knetok MG-63 B xoge KONOpUMETPUYECKOro
TECTa C WUCNONb30OBaHWeM Kpacutensa dgopmaszaHa. 3obpakeHus, Nony4YeHHble C MOMOLLBK PacTpPOBOrc 3M1EKTPOHHOMO
MWKpOCKONa, nogreepxaatT bonee akTUBHYO nponudepauuio 1 anddepeHuMpoBKy Knetok Ha nosepxHoct SOl no cpae-
HEHWIO C ApYrMI NMOBEPXHOCTAMM.

LLI® akTMBHO 3KcnpeccupyeTcs BO Bpemsa nponudepauuy octeobnacrtos, NO3TOMY ee KOHUEHTpaUWSA NO3BONAET OLEHUTb
anddepeHunpoBky octeobnactos. OTNOXEHWUA KanbUWsA B KNETOYHbLIX KyNbTYpax oKpallMBani ann3apuHoBbIM KpacHsIM angd
OUEHKW YPOBHA MUHEPanM3aunn BHEKNETOYHOro MaTpukca.

Ons aHanu3a murpauyun octeobnacToB ucnone3osanu cuctemy Transwell®, 3MepsaIoLLYI0 ABUXKEHWE KNETOK MO rpagueHTy
KOHLUEeHTpauun xemoaTrapkraHTa. HYucno TecToB Ha agresuio, nponudepauuio, guddepeHunpannio KNeTok 1 MuHepanusa-
Lo octeobnacTtoB ObiNO HEOOCTATOYHBLIM ONA BbIABAEHWS CTATUCTUYECKW 3HAYMMOW pasHuLbl Mexgdy rpynnamu, Tem He
MeHee, COrnacHo nony4eHHbIM OaHHbIM, NMOBEPXHOCTbL SA Obina HauMmeHee, a nosepxHocTs SOl - Haubonee GnaronNpuUATHOM
ONs NpUKpenneHns octeobnacTos.

Di lorio 1 coaeT. uccnegoeani (hubpPUHOBLIE CMYCTKW Ha NOBEPXHOCTW UMNMAHTATOR. HYepHble TOYKK Ha N300paXkKeHuAX, nony-
YEeHHbIX C NOMOLLLIO PACTPOBOro 3NEKTPOHHOrO MUKpOCKOoNa, NpUHUMan 3a uHoukartop Hanuyus ubpuHOBOro CrycTka.
Y1cno ToYek aBToMaTUHeCKN NOACHUTBIBANM C NOMOLLBIO cneuuansHoro nporpaMmmHoro obecriedeHus. B xoge HacToAwero
MccnefoBaHnua YypoBeHb afresnv TpomBoUMTOB OUEHUBANN C NOMOLLBIO U3MEPEHWA NaKTaToerngporeHasbl, KOTopas BbICBO-
boxpaeTca Npu NU3nce NPUKPEneHHbIX K NoBepxHoCT TpomBounuTos. [ing onpegeneHns cTeneHn aktueayuumn TpomoounuTos
namepanu P-cenekTuH, rmukonpoTenH memopadsl TpoMBoUUTOB, KOTOPbIW 3KCNPECCUPYETCH NPy akTUBauun TpomMBounToB.
B tecte Ha agresunio TpombouuToR noeepxHocTe SOI xapakTepusoBanack Hanbonee BbICOKUMW CPeOHUMK NoKasaTensamu,
0QHaKo cTaTUCTUYEeCKK gocToBepHas pasHuua mexgy rpynnamu SOl n CA otcyteTBoBana. B Tecte Ha akTuBauumio Tpomboum-
ToB nosepxHocTb SOl accoyuupoBanack ¢ Hanbonee BblpaXkeHHOW akTusBauuein TpoMBOUWUTOB: pasHuua Mmexay rpynnamm
Bbina cratucTU4eckn saHa4umoin. P3M noareepavna dopMupoBaHue CETH 3pUTPoUMTOR 1 hubpuHa Ha noeepxHocTu SOI.
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BUOaKTUBHLIE XAPaKTEPNCTIMKA NOBEPXHOCTI MMINNEHTATE, NOKPLITOK GychepHbIM areHTomM pH: pesynsTaThl MCCnenosaHms in vitro 1

AKTMBHOCTb ocTeobnacToB gocTuraeT makcumyma npu pH 7,4, cooTeercTeyiowem cnabomy OCHOBaHWIO, M MNPaKTUYECKK
vncyesaet npu pH Huxke 6,9. ABTOpbl QaHHOro UCCnegoBaHua MCMoNb3oBanu Ana KynstmeupoBaHusa knetok MG-63 cnabo
LeNo4HYIo cpeay ¢ ypoBHem pH, cooTBETCTBYIOWEM KPOBWU. HECMOTPA Ha perynapHyo 3ameHy pacTsopa Ans Kynstuemposa-
HWS KIIETOK, HEBO3MOXXHO ObiNo NogaepKnBaTk ero NnocTosHHbIN pH, Tak Kak Ha Hero Bnusinv metabonuTel Knetok. Kpome
TOro, pH cpegpbl MOr M3MeHWTbLCA W3-3a ownbok nabopanToB. Ecnn gusanH nccnegosaHua UCKNKOYaeT TPaBMy KOCTKW, NPUBO-
OALWYO K CHWKeHWO yposHAa pH, BydepHbiin areHT pH cnocobceTteyeT nogoep)aHuio NnoctosHHOro pH gaxe B ycnoBusixX
in vitro. MoxHo npegnonoXxuTtbk, 4To BydepHbill areHdT pH cozgaet GnaronpuATHbIE YCNOBWA OANA aKTMBHOCTW ocTeobnacToB
3a CYeT nogaepaHua nocTosHHOro pH 1 NnpegoTepalleHns ero 3ameTHbix KonebaHwin, Pesynbstatsl HacTosALWEro nccnegosa-
HWA CBUOETENLCTBYIOT O NOBbLIWEHHOW akTMBHOCTW ocTeobnacToe 8 rpynne SOL. MoHbl KanbLua CBA3LIBAIOTCH C Pa3nYHbIMU
benkamin B pacTBOpe W BbICTynaioT B ponu Bydepa, nogaepxusas cnabolleno4Hoin yposeHb pH. Cnegyer y4uTbiBaTb, YTO
WMOHbI KanbLua y4acTBYIOT B OCTEOreHHbIX npoueccax. BaxHo otmeTutb, 4T0 noBepxHocTe CA obnagaet BydepHbim addex-
TOM, XOTA N MEHee BblpaXkeHHbiM Yem noeepxHocTe SOI. MNosepxHocty CA 1 SOl xapaktepn3oBannce 3HaduTensHo Gonee
BbICOKMMW NOKasaTtensaMi agre3nn u aktusaunm TpombounTos, 4em noBepxHoCcTb SA. AKTMBHOCTb TPOMOOLMTOB MHrMbupyeTt-
CH BHEKIETOYHbIM aumgo30mM U CTUMYNMPYETCS BHEKNETO4YHbLIM ankano3om. NockonbKy Ha akTMBHOCTb TPOMBOUWTOB BAMAET
BHEKNETO4YHbIN pH, MOXHO NpegnonoXuTh, YTo UX akTuBaumsa Ha nosepxHocTax CA u SOI Bbeina obycnoeneHa BydepHbiMmu
CBOWCTBaMW NOBEPXHOCTEN.

[aHHbie HAay4HOWN NUTepaTypbl NPOTUBOPEYMEDLI: B PAOE SKCNEPUMEHTOE YOAaNoCh BbIABUTb 3HAYNTENbHbIE PA3NNYNA MeXOy
nosepxHocTamu CA u SOIl, B gpyrnx uccnegoBaHWsax pasHuUa mexgy HumMmu oTcyTcTeosBana. [Nockonbeky nosepxHoctu CA
n SOl obnaparoT bydepHbiM ahdhHEKTOM B W3OTOHWHECKOM pacTBOpe, pesynbraThl 3KCMNEepUMEHTOB He OTnn4anucbe OpYyr
OT gpyra, ecnv NoBepxHOCTb HE OKa3blBana CYLIECTBeHHOro BNNAHWA Ha KNETOYHYIO aKTMBHOCTL. [NoBepxHOCTb SA He Bbina
NOrpy’»keHa B pacTeop 1 He nvena ByhepHbiX CBONCTB, YTO 0ObACHAET Bonee HU3KWe Nokasatenn B DONbLINHCTBE 3KCNepu-
MEHTOB.

MNoeepxHocTb SLA, nokpbiTas bydepHbim areHtoM pH, xapakTepuayetca bonee sbipaxKeHHon rmgpoduneHOCTLI0 1 aduH-
HOCTBIO K NPOTENHAaM, KNeTkamMm 1 TpomboumTam, 4em obblvHas noeepxHocTb SLA.

Mony4yeHHble AaHHblE cnegyeT WHTEPNPETUPOBaTk C OCTOPOXHOCTbLIO, MNOCKONbKY YMCNO NPOBEfeHHbIX TeCcTOB He Obino
CTaHOapTU3MPOBaHO 1 B HEKOTOPbLIX cay4asx ux ObiN0 HEQOCTATOYHO ONSA BbIABAEHWMA CTATUCTUHECKNM 3HAYMMON pasHWUUb
mexgy rpynnamn. bydepHbiil adhekT noBepxHOCTKU cnocobcTByET nosBbilweHnio ypoeHsa LL®, cnocobeteys TpomboreHesy
W CTUMYNMPYHA aKTMBHOCTL OcTenobnacTtoB nocne npenapupoBaHna NoXKa uMmniadTaTa, CnpoBOUMpPOBaBLUEro YMEeHbLIEHNe
ypoBHA pH. YunTbiBaa orpaHny4eHns HacTOSLWEro MCCNEdOoBaHWs, ero pesynkraTthl NO3BONAOT cAenatk BbIBOL, YTO HOBas
noeepxHocTe SOl 6onee achdekKTMBHO CTUMYNMPYET MPUKPENNeHWe K Hew TpombouwToB, KOcTeoOpasywouwwux 6enkos
W KNETOK NO CpaBHeHWo ¢ 0DbIYHON NOBEPXHOCTLIO SLA, 4TO B CBOIO 04Yepedb YCKOPSAET OCTeOMHTErpayuio nmnnaxtara. [ns
oueHkn addeKTMBHOCTU 1 Be3onacHOCT nosepxHocT SLA, NnokpbiTon BydepHbiM areHToM pH, B cpaBHeHWW C Opyrmm
pacnpocTpaHeHHbIMIK TUNaMKU NOBEPXHOCTKN TpebyeTca NnpoBegeHne KINHUYECKUX ccnegoBaHnii.

ABTOpbI BbipaxatoT 6narogapHocTe KomnaHum Osstem Implant 3a TexHUYeCKy0 NoAaepXKKY, OKazaHHYO Mpu NPOBeaeHNI

AaHHOro nccnenoBaHnA.
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Osstemn Implant 'S SO

-

Mo>xeT nn HoBas NOBepPXHOCTb, NOKPbITas 6ydepHbIM
areHTom pH, ycKopuTb ocTeonHTerpauuio umnnaHrara?

Nykaw 3apgpoxHsbl (Lukasz Zadrozny), DDS, PhD’

Pe3ome

CokpalleHue nepuoga 3a>KNeneHns ABAAETCA OOHMM U3 NPUOPUTETHLIX HanpaeneHuii MCcneqoBaHua B AeHTaNLHOW UMMIaH-
Tonorun. PasHoobpasHbie NOMbITKA YCKOPWTE OCTEOWMHTErpauuio UMnNaHTaTa BKA4YalT pas3paboTky HOBbIX MaTtepuanoe
1 nosepxHocTel. CornacHo gaHHbIM Buser n coasT., TUTAHOBLIE UMMNNAHTATLI ¢ MOANMMPUUNPOBAHHON NOBEPXHOCTEID MOXKHO
Harpy»aTtk (QyHKUWOHANEHBIM NPOTE30M YiKe Yepes 21 geHb nocne ux yctaHoBkW. PeaynetaTkl QOKNMHWYECKUX nccnegoea-
HWIA CBUOETENBCTBYIOT O TOM, YTO HaHeceHue BydepHoro areHTa pH Ha NOBEPXHOCTE UMNNAHTATOB YCKOPSAET MX OCTEOUHTE-

rpauuio.

B npegctaBneHHOM KNWHWYECKOM Cry4ae WMMNAaHT C HOBOW MNOBEPXHOCTBID YCTAHOBUNW MO HEeMenneHHoMYy npoToKony
B COYETAHWM C 3aKpbiTbiM CUHYC-NMMTUHIOM Be3 CconyTCTBYIOWEero ncnonbk3osadua buomartepuanoe. Lenbio HacToswero
NCCNeaoBaHns ABNAETCH OLEHKa BNMAHWA HOBOW NOBEPXHOCTN HA CPOKM OCTEOUHTErpaunn MMnNaHTaTa u o6y NPoaoIKM-
TENBHOCTE NeYeHNs.

MauwmeHTa (39 net, aHamHes 6e3 ocobeHHOCTEN) HaNpaBKIK B KNMHKMKY ONA yganeHnsa KopHsa ayba 25 1 nocnegytoulero npote-
31MpoBaHKA ¢ onopoi Ha uMmnnadTaTt. Ha ocHoee gaHHbix KITKT-uccnegoeaHua, nnaHnpoeany yctaHoBuUTe uMnnadTar (4,5 x 8,5
MM) HAa 2 MM anuKanbHee Kpas secTMOynapHOi KOCTHOW CTEHKW NO HEMELNEHHOMY NPOTOKONY. YCTaHOBKa MMNnaHTaTa B
TAKOM nonoxeHun TpeboBana NpoBeaeHWa 3akpbiToro cuHyc-nudTuHra. B ycnoeuax MecTHOW aHecTesun chopmuposanu
OCTEOTOMUYECKOE OTBEPCTHE Yepes KopeHb 3yba rnybuHoin 10 mMm. [na nogHAaTKsa gHa cuHyca 6es3 nepdopaunn LLHengepo-
BOW MembpaHkl UICNoNL3oBann ceepno 2,8 MM ¢ HearpeccHBHbIM KOHYMKOM (CAS Kit, Osstem Implant). KopeHe pasgenvnun Ha
thparmenTs! 1 yganunu. Ytobel NogHaTE MemBpaHy, B NOXe UMNAaHTaTa HarHetanu CTepuibHbli U3nonorMyecknin pacTeop
C NOMOLUBID CneLManeHon CUIMKOHOBOW Hacagku, coeguHeHHon Tpyboykon co wnpuuem. Vimnnantar TSI SOI (Osstem
Implant, FOxxHasa Kopes) ycTaHoBunn 6e3 BBeOeHUA B NOXKe KOCTHOro matepuana. KoadhduumeHT ctabunbHOCTH uMmnaadTaTa
ISQ cocTtaenan 77/77/77. Ha umnnaxTare 3acdukcupoBanu opMmypoBarent 4ecHbl.

KoadhduuneHT cTabunbHOCTU UMMNaHTara uamepsanu 4 pasa B nepuog HabnwogeHus ¢ nomolbio wrudgTta Multipeg 29
n npubopa IS3 monitor (Osstem Implants, KOxxHas Kopes). MamepeHna nposogunv B feHb MMNNaHTauumM nepen yecTaHoBKon
dopmupoeartens gecHsl (aeHb 0), ganee, BO BpeMa KOHTPOMbHLIX OCMOTPOE Nocne yaaneHws dopMupoeaTtens AecHsl (Yepea
10, 20 n 40 gHen nocne onepaunn).

3HadeHun 1ISQ B geHb onepaunn, depes 10, 20 1 40 gHeill Nnocne XMpPYpPrvyeckoro eMellatenscTea Owinu pasHel 77/77/77,
72/76/72, 76/80/76 1 91/91/91, cooreeTcTBeHHO. Hepes 20 gHen nocne onepaunn oTMe4anochk yBennmyeHne cpegHero aHadye-
HUA ISQ No cpaBHEHWUIO C NCXOAHbLIM: 3TO MO3BOAUMO NOAYYUTE OTTUCK ANS W3roTOBNEHUSA OKOHYaTEeNLHOW LienbHOKepaMuye-
CKOWN KOpOHKK. 3yboTexHu4eckon nabopatopum noTpebosanock HECKONLKO HeAenk ANA U3roToOBNEHWA pecTaepaumn, NoaTo-
My KOpOHKa Obina yctaHoeneHa Ha 40-n geHe nocne onepauwy, Korga MMNNaHTaT XapakTepyu3oBascsa BbICOKOW cTabunbHoO-
CTbi0. PecTaBpauns uMmena BUHTOBYIO pukcaunin. KOHTPObHbIE peHTreHorpamMmbl, BbiNONHEHHbIE

B AeHb onepaunn, Yepes 20 n 40 gHen nocne XMpypruyeckoro BMellaTensCcTea, CBUAETENLCTBYIOT 00 yecnewHoM pemogenu-
pOBaHUK KOCTH.

HecmoTps Ha TO, YTO 3TO OTYET O EAVHUYHOM KIMHUYECKOM Cyyae, ero pesynbTathl, Kak U AaHHbIE NCCNEaoBaHWn Ha KMBOT-
HbiX, MOATBEPXKOAIOT, YTO HoBasA noBepxHocTb SOI, nokpbitas ByMepHbiM areHToM pH, MOXET YCKOPATbL OCTEOUHTErpaLuio
MMNNaHTaTa Ha paHHUX atanax saxkmeneHus. Tem He MeHee, faHHbIW OTHET HE cnegyeT paccMaTpuBaTh B KA4EeCTBE NpaKkTuye-
CKOro pykOBOACTEA, NOCKOMNLKY ANs OUueHKW ap@eKTUBHOCTH HOBbIX MeTO40B 0DpaboTK NoBEpXHOCTK MMNNaHTara Tpeby-
I0TCA ganeHellune UccnegoBaHus.

! Kachenpa nponensendn 1 NpodnakTikg STOMaTONOrMHacyia 3abonseaHn Baplasckors MeauUMHCKOrD YHHBERGUTETa
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MaxeT nin HoBas NOBEPXHOCTE, NOKDLITaA BythepHBIM areHToM pH, YOKOPMTE OCTEOWHTEMPALMIO MMINaHTaTa’? [S SO

VameHeHne |50 ¢ Te4eHreM BpemeHi

CrabuneHocTs UMnnadTara (1ISQ)

Bpemn (gHu)

Lenu

bl 1

MaTtepuanbsl U meToApbl

Konndecknin umnnadtat TSI SOI (Osstem Implant, KO)kHaa Kopes) yctaHoBunn no HEMegneHHoMY NpoToKony B COOTBET-
CTBMM C 3aKpbiTbiM CUHYC-NMMTUHIOM 0e3 conyTCTBYIOWEro NpuMeHEeHWs KOCTHOro matepuana B nosuuum 3yba 25.
CuHyc-nudTHr nposoguni ¢ nomoulbto Habopa CAS Kit (Osstem Implant, HOxkHas Kopes). LLHengeposy membpaHy nogHm-
Manu 3a CYeT CO34aHua rMapaBnUYecKoro AaBneHns Npyv BBEOSHWU B NOXEe UMNAaHTaTa CTepunbHOMo hr3nonorniyeckoro
pacTteopa. KoadduumeHT cTabunbHOCTU UMNNaHTaTa uaMepsanu ¢ nomoulbo wrudTta Multipeg 29 1 npubopa 1S3 (Osstem
Implant, HOxxHas Kopes) B geHb onepauuu, 4epes 10, 20 u 40 gHell nocne xMpyprivdeckoro BMellaTenscrea.

F JE Y

CornacHo nony4eHHbIM OaHHbIM, HOBaA nosepxHocTe SOI, nokpeiTas bydepHbiM areHTom pH, yCKOpPSAEeT oCcTeouHTErpauuo
MMMNaHTaTa Ha paHHUX aTanax 3aXkKUBAEHUA.

Tem He MeHee, HACTOSLLMIA OTHET HE MOXKET ObiTh NPUHAT KaK PYKOBOACTBO K OEACTBUIO, MOCKONbKY HEODXoQMMbl OafbHEN-
LLIne ueccnegoBaHns Ana uaydeHus adgeKTMBHOCT AaHHoro metoga ob6paboTku NOBEPXHOCTK, € TOYKW 3PEHUA OCTEOWHTE-
rpayum uMnnadTara.

BbiBOoabi

Mmnnautatel 0ns npoBefeHWsa HacToswero mccnegoeadHua Obinv npegocTtaeneHel komnaduen Osstem Implant B pamkax
MHOMOUEHTPOBOMD PaHAOMW3WPOBAHHOMO KOHTPONMPYeMoro wuccneposaHus «CpaBHeHWe KNUHWYeckKoW addeKTUBHOCTH
W NepBrYHON CTabUNEHOCTY MMNNAHTATOB C NOBEPXHOCTBIO, NpoLleaLen NecKOCTRYMHYIO 0bpaboTky 1 TpasneHne KMCnoTon
(SA), M MIMNNAHTATOB C NOBEPXHOCTLIO SA, nokpbeiTon BydepHbim areHtom pH (SOI), npyw ncnonk3oBaHUK paHHero NpoToKona
Harpy3ku gns ycTpaHeHua oguHoYHbIX gedekTos 3y6Horo paga».
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Osstem Implant s S0

HaHeceHue 6ycdhepHoro areHta pH Ha noBepxHOCTb,

npoLieaLyo NeCKOCTPYNHY o6paboTKy U TpaBneHue KUCNoTon,
nocne ee o6ny4eHuss BaKyymMmHbiM ynbTpacdnoneToBbiMm nany4eHnem
(boTodyHKUMOHaANN3aLMN) AeHTanbHbIX UMMNIAHTATOB

Yanpky MNak (Chang-Joo Park)', Yxxaxén Jlum (Jae Hyung Lim)?, Mapko Tannapuko
(Marco Tallarico)?, Kenren Xean (Kyung-Gyun Hwang), Xek Yxee (Hyook Choi),
Mopxaxn Yo (Gyu-Jang Cho)', Hax Kum (Chang Kim)', Unbcok YHaH (lI-Seok Jang)?,
YynoH CoH (Ju-Dong Song)4, 3mun KeoH (Amy M. Kwon)3, Cauxo You (Sang Ho Jeon)s,
XeHkeH lNak (Hyun-Kyung Park)’

Pe3ome

doTodyHKUMoOHanu3auusa ynstpaduonetoBsiM uanydeHuem (YP) octaHaBpnueaet BUONOrMYyeckKoe cTapeHue TUTaHa 3a CYer
TpaHcdopmMauumn rugpotobHON NOBEPXHOCTU TUTAHOBLIX MMNMAHTATOB B cyneprugpoduneHyn. @opMupoBaHue KpoBAHOMO
Ccryctka B obnacti MmnnadTara 3anyckaeT Npouecc 3akKMBNEHWA TKaHel Ha rpaHunLe nMmnnadTara ¢ KocTbio. Llensio HacTos-
LLero nccnefoBaHua SABNAETCH CPaBHEHWEe CMa4YvBaeMoCTW Tpex TWUMNOB NOBEPXHOCTW UMMMAHTaTa W OLeHKa BAWAHWA WX
XapakTepucTuk Ha obpasoBaHue KpPOBAHOro cryctka. B xope wccnegosaHusa adHanusupoeBanu Tpu mertoga obpaboTtku
NOBEPXHOCTU: NecKoCTPYylHyo obpaboTKy u TpaeneHwe KUCNoTon (SA); neckocTpynHyo obpaboTky, TpasneHue KUCnoTon
1 obnyyeHue BakyyMHbIM ynsTpaguoneToBbiM uanydeHunem (SA + VUV); neckocTtpyiiHyto 0bpaboTky, TpasneHue KUCnoTon
W HaHeceHne BydepHoro aredta pH nocne obny4yeHwsa BakyymHbIM ynsTpadmoneToBbiM n3nyyeHuem (SA + VUV + BS).
CmaumBaemocTb noeepxHocTen SA + VUV u SA + VUV + BS (n = 5) n oBpasoBaHue KpOBAHOIo crycTtka 8 obnactn umnnadHra-
TOB aHaNM3upoBanu ¢ NoMOLLBI0 CTATUYECKMX W OMHAMWYEeCKWX TecToB in vitro. lemocTas oueHuBanu in vivo, conocTaBnas
npoLecc cBepThiBaHWA KPOBKM B obnacTtu nosepxHocTen SA, SA + VUV u SA + VUV + BS (n = 4). AHan13 c ucnons3osaHunem
KpuTepua Kpackena-Yonnuca BbisiBUN CTAaTUCTUYECKW 3HA4YUMYIO pasHuuy mexxay rpynnamu (p < 0,05) Bo Bcex Tecrtax,
3a UCKNIDYEeHWeM TecTa Ha cTaTuYeckoe CBepTbhiBaHWs KpoBW in vitro. MNony4eHHble gaHHble CBUOETENLCTBYIOT O TOM, YTO
obnyyeHne NoBepxHOCTU SA BakyyMHbIM yNbTpadUONETOBLIM U3NYYEeHUEM NPUOAET el BblparkeHHble rugpodunbHele cBoW-
cTBa W sABnAeTcA 3MMOEKTUBHON ansTepHaTUBON TpagWUWMOHHOMY OBNYYEeHWHD KOPOTKOBOMHOBLIM YNLTPadWUONeToBbIM
nanydeHunem (YO-C). HaHeceHue BydepHoro areHta pH Ha noBepxHoCcTe SA nocne ee obnyyeHns BakyymHbIM YO yBenn4yuea-
N0 CMa4MBaeMOCTk NOBEPXHOCTW U cnocobCcTBOBaN0 (hOPMUPOBaHUIO KPOBAHOMO CrycTka, obecne4ynsas ycrnewiHy ocTeo-
WHTErpauunio uMnnaHTara.

Llenb

Bnaropaps ceoumM mexaHu4eckKumMm cBOWCTBaM, DMOCOBMECTUMOCTW N BbICOKOWM YCTONHYMBOCTWM K KOPPO3WKW TUTaH LUMPOKO
MCMONL3yeTcs B CTOMaTONOrMM U opToneguy4eckon xupyprun. MNpu okncneHnn TutaHa Ha ero noeepxHocT beicTpo obpa3syeT-
cA TOHKWA (1-5 HM) cTabwNbHBIN NACCMBHBIA CNOW, 3alVLAOWWIA NOBEPXHOCTE METanna oT AanbHEenlero OKWCAEHWS.
Mo gaHHbIM WCccnegoBaHnin, MOHLI Kanbumsa W (ocdopa M3 KOCTHOMO mMaTpukca nepemellarnTcs BHyTpb cnosa TiO,: ator
NPOLECC NEXWT B ocHOoBe Buonorn4yeckon apekTMBHOCT TUTAHOBLIX MMNnaHTaTos. OgHako ¢ Te4eHneM BpemeHin buono-
rndeckasi 2(PeKTUBHOCTL TUTAHA CHWXKAETCA M3-3a Hen30eXKHOro ocaKaeHns yrnepoga M3 atmocepHoro Bo3gyxa Ha choe
TiO; B hopme yrneeogopoga. IT0 ABNeHWe Ha3biBaT BMONOrM4ecKUM CTapeHEM TTaHa, MOCKOoNbKY CNocobHOCTL TUTAHO-
BbiX MOBEPXHOCTEN NPUTArMBaTb BENKW M OCTEOreHHbIE KIIETKW YMEHbLLUAETCA C TeYeHWem BpemeHn. [pyrum 3Ha4YnMbIm
M3MEHEHMEM XapaKTEPUCTUK TUTaHOBbLIX NOBEPXHOCTEN ABNAETCH yTpaTta UMW rmapoduneHbIX CBOMCTB. HenocpencTeeHHO
nocne obpaboTKK yron Kpaeeoro cMma4yveaHna TUTAHOBOW NOBEPXHOCTM NPV KOHTakTe ¢ Bogow coctaensaet 0° unm meHee 5°
- TAKWE NOBEPXHOCTU HA3bIBAKOTCA cyneprugpoduneHeiMi. Hepes 2 n 4 Hegenu yron Kpaesoro cmadvMsaHns yBennm4nsaeTcs
0o 40° n 60° cooTBETCTBEHHO, YTO FOBOPWUT O NpeBpalleHne rmapodnneHoN NOBEPXHOCTN B rMapodobHyIo.

! Katbenpa xpyprv-eckoR CToMaronond i SersacTHO-IVLEE0H XMDYROMK, CTOMATONONHEcKkIN BarkynsTer yHuespouTaTa Xane-r (Cayn, osHas Kopes)

2 Kathanpa JapyDriHeckon CTOMATONGN A 11 YEMIOSTHO - MALBEOR XAVENAW, CTOMATONGMHECKOS OTARMEHME KNWHKA Adcan ripn Kopahckon yHnespcuTaTe (Aucan, KskHan Kopen)
3 Karhenpa NAROAOHTOMGMAM W MMNEHTORONAK, yHrBspowTaT Caccapu (Caccapw, Kranian)

4 Hay-Ho-mocnenoeareneck LueHTR Osstam (Cayn, HOwran Kopen)

> ToGansHsIR HaYHHO-MCCTENoBATENLGKARA LeHTR MEB npn yHuespoTeTa XassaHr (Cayn, HwHan Kopes)

6 DrnaneHne XApYOMALSCKON CTOMATONONAM 1 YEMIOCTHO-MMLISBOR XARYRNA BANBHMLE AHam mpn Kopaiokom yvesportare [Axcan, FxHan Kopen)

7 Karbenna HEOHETONOMMA, MEOALHCKAR hakyIsTET YHESDCHTETA XaHaHr (Seyn, Fowhan Koper)
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HareceHue GythepHoro areHTa pH Ha NoBepxXHOCTL, NPOLLEALLIYKD NECKOCTRYAHYID 00paboTky 1 TRaRNEHME TS 80O

ObpaboTka NOBEpPXHOCTWM UMNNaHTaTa AnAa U3MeHeHWa ee Tonorpaduu U 3Hepruv NO3BONAET YBENWYWTbE CMa4MBaeMOCTb
MOBEPXHOCTK, YCUNUTh Nponudepauunio 1 POCT KNETOK, N YCKOPWUTb OCTEOMHTErpauuio uMnnaxdtara. CyulecTeyOT agouTne-
Hble U cyBTpakTuBHbIe MeTodbl 00paboTku noBepxHocTu. CybTpakTuBHas MeToguKa npegycMmaTpueaeT yaaneHune cnos mare-
puana wnu npugadue NoBepxHocTu Bonbluen wepoxosatocTu. [pumepom cyBTpakTMBHOIO METOAA MOXET CNYXKWUTb NOBEPX-
HOCTb SA, npowledluas NeckocTpynHYyo 06paboTKy U TpaBneHne KUCNoToin. AQQuTUBHaA METOAMKA 3aK4aeTca B HaHece-
HUW HA NOBEPXHOCTb APYriX MaTepuanoe N XMMUHYeCKUX areHToB. B kadecTBe nNpuMepa MOXHO YNOMAHYTb NnasmeHHoe
HanbiNeHne TUTaHa, HaHeceHWe Ha NOBEepPXHOCTb CNos rugpokcuanaruTta, docdara Kanbuus u apyrux BUOMUMETUHECKNX
NOKPbITUIA. POpMUPOBaHNE OCTEOTOMWYECKOro OTBEPCTUA ONA YCTAHOBKW MMMAaHTarta NpMBognT K TPaBme KOCTHOIN TKaHu,
cxoxeil ¢ nepenomom. B obnactn umnnadTaunmn pa3senBaeTcA runokKcns, BHeKNeTo4HbIn pH cHuxkaeTca. B nogobHeix ycnosu-
AX CTpOMarnbHble KNETKW KOCTHOMO MO3ra XapakTepu3ykTCHA MOHWKEHHOW akTWBHOCTBLIO LWeno4vHon docdarassl (LLD)
N yMEHbLUEHWEM CWUHTE3a KONnareda, WrpamolliMx BaXHYK ponb B (JOPMUMPOBAHWA KOCTHOW TKaHW W OCTeOUHTerpauuu
nmnaaHTata. [No gaHHbiM ccnegoBaHnii, YpoBeHb KUCNOTHOCTU BAWAET Ha rinkonus u cuHTes [HK octeobnactoe. BHekne-
TO4HbBIA aUWO03 ONOCPEOoBaHHO 3amennseT TpomboreHes u arperayuio TPoMBoUUTOB (OOQWH M3 KNOYEeBbIX 3Tanos hopmupo-
BaHWA KPOBRAHOMO CrycTka), BO3AEWCTBYA Ha TPaHCMOpPT MOHOB Kanbuua. PopmupoBaHme cTabunbHOro KPOBAHOIMO CrycTka
obecne4MBaeT HENOCPEOCTBEHHbIN KOHTAKT MeXJy KOCThI0 N MMNAaHTaTOM U WrpaeT BaXKHYIO ponb B TPOMBOreHHOM OTBETE
N oCTEeOMHTErpayun umnnaHTara. PesynsrtaTtel MCCNegoBaHWil YKa3kiBAOT HA HANM4YME B3aMMOCBA3N MEX QY XapakTepucTuka-
MW MOBEPXHOCTK UMMNNaHTara 1 pasmepom hnbprHOBOro crycTka.

ABTOpa HacTosALel CTaTbl OLEHMBANW XapakTepPUCTUKWN HOBOU NOBEPXHOCTU SA, Ha KOTOPY HaHocunn BydepHblin areHT pH
nocne obny4eHus BaKyyMmHbIM yNbTpaduoneTomMm, B Xoge npedbigywmx uccnegosaduin. CornacHo nony4YeHHsIM OaHHbIM,
NOBEPXHOCTL 3TOrMO TWNa Xapakrepusoeanack bonee BblpaeHHOW a@UHHOCTBIO K Denkam, knetkam u TpombouuTam,
cnocobcTeys ObICTPOMY 1 cTabunNbHOMY CBEpPThLIBAHWIO KPOBKW, TpOMBOreHeay 1 octeonHTerpauvn nvnnadtara. Hacrosauwee
nccneqoBaHne HanpasfeHO Ha CpaBHEeHWE CMaYMBaemMOCTW TPeX TUMOB NMOBEPXHOCTW MMMMNaHTATOB W OUEHKY BAUAHWSA MX
XapakTepucTUK Ha obpa3oBaHne KpoBAHOMo crycTtka. B xoge nccnegosadna B yCNOBUAX in vivo U in vitro aHanuanpoeanun Tpu
MeToga obpaboTK NOBEPXHOCTW: NECKOCTPYIHY0 06paboTky 1 TpaBneHue Kucnoton (SA); neckocTpyiHyo obpaboTky, Tpas-
neHve KUCNoTon u obnydeHne BakyymHbiMm ynsTpadmnonetoBbiMm nanydeHuem (SA + VUV); neckocTpyiHyo obpaboTky, Tpaene-
HWE KWCNOTOoN 1 HaHeceHue bydepHoro aredTa pH nocne obny4eHus BakyyMHbIM yNsTpaduoneToBbiMm nany4eHunem (SA + VUV
+ BS).

MaTtepuanbi n meTogbl

¢ [logroToBKa UMNNaHTATOB

B paMmkax HacToAlwero vccneqosaHuA WCNonb3oBanv WMNNaHTaTel U3 KOMMEPYECKW YucToro TuTada (knacc V) ¢ Tpems
Tunamun nosepxHoctTu: SA, SA + VUV (TS Il SA, Osstem, Ceyn, Kopes) n SA + VUV + BS (TS lll SOI, Osstem). LLlepoxosaTtocTb
noeepxHoctu (Ra) umnnaHtartoe coctaensana 2,5 + 0,5 mkm (pue. 1a, 1b). oTodyHKUNOHANN3ALWUIO NOBEPXHOCTY NPOBOGWUIN
C NOMOLbLID 0BnyYeHna OyroBbIMKY PTYTHBIMW NamnamMmn HU3KOro gasnedHuns, wanydawowmumm YO-C v BY®, B YP-030HaTOpe
B Te4YeHue ogHoro Yaca. [ns npuaaHus NOBEPXHOCTH CyneprugpodnnbHeIX CBONCTE Ha Hee HaHocunu BydepHbIn areHT pH,
BKNOYAOWWUA NONOXKUTENBHO U OTPULATENBHO 3apAXeHHbIe NOHHBIE rpynnbl ¢ pKa (nokasaTenk KOHCTaHTbl KMCNOTHOCTK)
pasHoM 7,31 npu Temnepatype 37 °C (puc. 1¢).

SA+ VUV + BS

Pue. 1. Mopconorv4eckiii aHaning NoOBERXHOCTM, NPOLUBOENR NECKOCTRYIAHVIO OBRadoTky 1 TRABNEHME KMCNOTOM (SA), © NOMOLEN PECTROBOM
BANEKTROHHONO Mkpockona (PEM) npw yeannyerin x500 (a) v x4000 (B); (c). CpaeHeHre yrmos KPAesoro CMAYVBAHMA NPW HaHeceH aedmbpuHnpo-
BAHHOW O8SYLEIA KPOBKM HA TUTAHOBLIE AMCKM MMMINAHTATE!, SA — CTAHOADTHAA NoBEDXHOCTE S3A; S3A + VUV + BS - nosepxHOCTE SA, NokpeITas Byden-
HeiM areHTom pH nocne obnyYeHns BakyyMHbIM yIeTRacnoneTom
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s CtatMyeckaa cMavynBaeMocCThb NnoBepXHOCTH

bnogo guamerpom 3,5 CM 3anonHUAU renapuHU3NpoBaHHOW OBEYbLEN KPOBLIO Ha 2-3 cM. MiMnnaHTaTel SA + VUV 1 SA + VUV
+ BS (no 5 nmnnaHTaToB Kaxaoro Tvna) norpy»kann B KpoBb A0 BEpXHEW rpaHuubl BEpTUKanbHbIX KaHasok. [na ougHKK
CKOPOCTW CMavYrBaHua N3SMepPANN Bpems, Npoxogsllee ¢ MOMEHTa NorpyKeHna MMNNEHTATa B KPOBb 40 CMa4yuBaHWs KpoBbio
ero wenkn. Miamepexue spemeHem, HeobxognuMoro ana cMmadymsaHua BCell NOBEPXHOCTU UMNNaHTaTa oOT ero anekca, npeg-
CTaBNANOCH HeuenecoobpasHbiM M3-3a HaNMYUSA BEPTUKANBHBLIX KAHABOK, PaspbiBalOLUNX BUTKW pe3bibl

N NPENATCTBYHOLWWX ancopbunn Kpoew.

s [lnHamuyeckaa cMavmsaemMoCTb NOBEPXHOCTK

ns uMUTauuK YCTaHOBKW MMMNNAHTATOE B peanbHON KNMHMYECKON cUTyauun B Npo3pa4yHon akpunoeon nnactuHe copmm-
poBanu oTBEPCTUA C NOMOLLEID XHpyprivdyeckoro Habopa 122 Taper (Osstem) B COOTBETCTBUM C NPOTOKOAOM NPOM3BOANTENS
anga Teeppon KocTu. B Kaxxgoe oteepcTtue Hanueanu no 130 mkm gedunbpuHUpoBaHHON OBEYbEN KPOBW, NOCNE Yero B OTBEp-
CTWA norpyxanu umnnadrarel SA + VUV u SA + VUV + BS (no 5 nmnnaHTaToe KaXgoro Tuna) ¢ NoMoLLb CUNoU3MepuTens-
Horo ycTponcTea (MX-500N, Imada Co., Tokno, AnoHusa) co ckopocTeio 50 Mm/MUH. B Xoge akcnepumeHTa 3aMepsanv Bpems,
3a KOTOpOEe KPOoBb AoCTUrana 0TMETOK 2 MM U 4 MM OTHOCUTENBHO Kpas ropU3oHTanbHOW NAACTMHBI BAONb LEHTPAaNLHON OCK
nMnnadTara (puc. 2).

Bazeline Contacted

Puc. 2. l:‘-'l.l;EHK-E—I. AVMHEMAHECKOW CMAYMBASMOCTI MOBSRXHOCTIA N wvitro: =::I':l_:' NEo3paYHad axkpinoBad NNactiiHa C OTespCTEMK ONs MMNNaHTaTos
11 CHNOM3MEDIMTENBHOE YCTDOWCTBO, (D) mexonHan CUTYELMAT aneks iMMNadTaTa CONPMQCHYNCH C KROBRRD] MMIMNaHTET NOMROCTRED BEENN B OTESRCTHE

e CTatm4eckoe CBepThiBaHWE KPOBK

Wmnnantatel SA + VUV n SA + VUV + BS (11,5 mm x 4,5 mm; n = 5) norpy»kanu B bntogue guametpom 3,5 cm, 3anonHeHHoe 3
M HErenapuHN3MpoBaHHON OBeYben KpoBKu. Bec (r) KpoBAHOro cryctka Ha noBepxXHOCTU MMNNAaHTATOB M3MEpPsW Yepes 5,
7,5,10 1 12,5 MUHYT COOTBETCTBEHHO.

e [luHamn4ecKoe CBEpPThiBAHWE KPOBU

TecT Ha akTUBHOE cBepThiBaHue KpoBn Obin paszpabotaH gna uMmuTaumMm HenNpepbIBHOMO NOCTYNNEHUA KPOBK NO Kanunnapam.
WMmnnadtatel SA + VUV n SA + VUV + BS (10 mm x 4 mm; n = 5) dukcnposann 8 mogudrUupoBaHHon npobupke InneHgopda
¢ ycunmem 5 Hem. MNpobupka Beina nogknio4YeHa K LWNpUUEBOMY HAcOoCy, NogarolemMmy OBeYbio KpoBb, cMmetlaHHyto ¢ 1 ME/mn
renapuHa npw Temnepatype 37 °C. Yepes 30 muHyT noga4yn KpoBn co ckopocTeio 0,05 ma/muH namepsann epems (MyuH) o
obpazoBaHia KpOBAHOMO CrycTka BOKpYr uMnnadTara i obbem (Mn) KpoBw, koTopas cobupanacek B npobupke obbemom 15
M, pacnonoxeHHon nog npobupkon 3nneHgopda.

¢ UccnepoeaHue in vivo

JKCNepyMMeHT Nposoguny Ha cobakax nopogel burne. lNpoTokon akcnepumeHTa Bein ogobped KOMUTETOM MO 3TUKE MHCTUTY-
LMOHANEHOrO KOMUTETA NO 3alnTe XXUBOTHBIX U MX UCcnonk3oBaHnio B akcnepumenTax (CRONEX-IACUC 20191002; Cronex,
XeacoH, KOxHan Kopes) B cooteetcTEBuM ¢ npuHunnamm “ARRIVE” (nccnegoeaHna Ha »KMBOTHBIX: 3KCNEPUMEHTHI in
vivo).

Yethipem camkam cobak nopogsl 6urne (Bo3pacT 18 mecsaues) yganunu npemonsipsl U Nepebie Monspbel ¢ 0benx CTOpoH
HWXHEen 4enocT B ycnoBuax obuwien aHectesuw. MNpoTokon aHecTesaun BKMOYan BHYTPUMbIWEYHYIO MHBeKUWIO 15 mri/kr
TunetamuHa/3onasenama (Zoletil 50, Virbac, Ceyn, KOxxHana Kopes) n 5 mr/kr kcunasuda (Rompun, Bayer Korea, Ceyn, OxxHas
Kopes). lNocne BeINONHEHWS MECTHOW aHEeCTEe3WK OTCNOWMAWM MNONHOCMOWHLIM NOCKYT B NPOEKUMM NPEMONAPOB U MONSPOB
HWHen YenocTu (puc. 3). 3ybbl pasgennnin Ha oparmMeHThl, MCNONbL3ys 00MNBHOE BOAAHOE OXNaXKOeHne, C NOMOLLBI Manoro
duccypHoro Gopa. 3ybkl yganunn ¢ NOMOLLBIC 21EeBATOPOB W WKUNUOoB. Kpas paxbl YWWnn NPocTeIMA Y3NoBbiMK Weamu. B
nocneonepauvoHHOM Neproge HasHa4unu aHTnbnoTnkn 1 obesbonnearowee; cobak KOpMUAKN MArKON NuLlein W
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Puc. 3. .|E'(: Hel Iﬂ-'| TRIBASMOCT B KDOB N i3, Icl BRINOTHEHME |]-:-L_[_-'[-' 3d 1 OTCHaMBaHE OC Ky Td; | "- CrigslBaHKe KDaA afNeBacy H[HOM Iplﬂ'l::lHFli -::IZZ_:

hopMMpOBaHME OCTEOTOMMHMECKMX OTBERCTMIA ONA MMNNAHTATOB, (d) YOTAHOBKA UMNNAHTATOB, (&) DASMELLEHWE BATHOMD TAMNCHA B 383008 Mexy
VIMITBHTATOM 1 OCTEOTOMMYECKIM OTESpCTHeM; (f) BHEWHWA B1g BATHRIX TAMNOHOB B 38BMCHMMOCTIA OT BREMEHW, SA! © TaHAapTHas NOBEHXHOCTE SA,
S8+ VLWV noBspxHOCTE SA, OBNYYeHHAR BAKYYMHBIM YIETRAMMONETOBRIM ManyueHuan, SA + VIV + BS: nosepxHocTs SA, nokpsitasn SydepHsiv
areHTom oH nocne ohny-edina sarkyyMHLIM YO

Yepes Tpu mecsua nocne yganeHns 3yboe cobakam yCcTaHOBWAW AeHTaNnkHbIE MMMNNAHTaThl B CTEPUAbHBLIX ycnosusx. Mocne
BbINOMHEHWS MECTHON aHecTe3WW OTCnavBanu NoNHOCNOWHBIN NOCKYT ON5 OOHaXeHUA anbBeonsApHOro rpebHs. HepoBHbIn
anbBeonsApHblil rpebeHs BoipasHuBanu. OCTeoTOMMYECKWe OTBEpPCTUMS (QOpPMUMPOBAanK, MCNONk3ys Cneayiollyo nocneqoea-
TENbHOCTb CBEPN: HanpaensioLLee CBepno, cnupanbHoe ceepno 2,2 MM, KOHUYECKOe CBEPNO 3 MM, KOHMYECKOEe CBepno 4 mMmm,
KOHU4eckoe ceepno 6 mm. [luameTp ocTeoTOMU4eCcKOoro oTeepcTus bbin Bonblle gunameTpa uMmnnadTara. B obuwen cnoxHocTu
yctaHoBunu 12 nmnnaHratos SA, SA + VUV u SA + VUV + BS (8,5 mm x 3,5 mm) ¢ ycunmem 35 Hem. B 3a3op mexay nmnnadTa-
TOM W NOXEeM NOMeLLan BaTHbIN TaMnoH, KOTOPBIN NPONWTbIBANCA KPOBbBIO B TedeHne He bonee 10 muHyT. [ns oueHkn
npouecca obpasoeaHna KpPOBAHOMO cryctka B obnactu MmnnaHTata Bec (r) BaTHOro TamnoHa M3Mepsann KaXKayi MUHYTY.
Mocne xupypru4eckoro BMelaTenbCTBa XUBOTHbLIX YChIMUAW C NOMOLLbIO BHYTPUBEHHON MHBEKLM XNopuaa Kanus.

* CTatTUCTUYECKWNIA aHanus

M3-3a HebonbLioro pasmepa BeiO0OpKW AN BbiABNEHUS pasHiubl mexxay rpynnamn SA + VUV n SA + VUV + BS in vitro, a Takxke
Mexxay rpynnammn SA, SA + VUV n SA + VUV + BS in vivo ncnonsaosann kputepnin Kpackenna-Yonnuca (HenapameTpu4eckiii
KpuTepuin). PasHuuy cydnTany ctatucTu4eckn 3Haqumon, ecnu p < 0,05 npu a = 0,05. Ctatnctnyecknii aHann3 nposogunmn
B nporpammHom obecnedeHun SAS, sepcua 9.4 (SAS Inc., Kapu, CLLA).

Pe3ynbTaTbl

* TecTsbl in vitro

CraTnyeckas cMaynBaeMoCTb NOBEPXHOCTH
Kpoeb gocturana wenku umnnadrtara 3a 43,3 + 8,3 MuHyTel 1 3,8 + 0,3 MuHyThI B rpynnax SA + VUV 1 SA + VUV + BS coor-
BeTCTBEeHHO. CTaTucTUYecKn 3Ha4ymman pasHuua (p < 0,05) mexxgy rpynnamu 6bina ovesngHa (puc. 4a).
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Puc. 4. TecT Ha CTATUHECKYIO W QWMHAMIAHECKYHD CMEMMBAEMOCTE NOBERXHOCTI N Wlro: (2) BREMA (MWH), 38 KOTOROES KROBE AOXOMAT A0 LLIEAKIA MMITEH-
Tatd, () spema (MAH), 32 KOTOPOS KPOBb AOXOOMT A0 OTMETOR 2 MM 1 4 MM HAL MIDWU3OHTANBHOW MNACTUHOW COOTBETETEBSHHD. SA, CTaHOARTHaR
MOBSOXHOCTE SA SA + VUV, noBepxHOCTE SA, OOMyYEHHAR BAKYYMHBIM YIBTDADWMONETOBRIM ManyueHman, SA + VUV + BS: nosepxHOCTE SA, NOKDB-
Tan OytepHeM aredton pH nocne obryuenns BakyywvHeiv YO, CpeoHes SHaYeHMe +  CTaHfapTHoE oTknoHeHme,” p < 0,05 npy nenonssosaHia
KpUTEEMA Kpacxkenna-Yonnmea.

¢ [lnHamn4yeckas cMa4MBaemMoCTb NOBEPXHOCTHN

B rpynne SA + VUV KpoBb gocTurana oTMeTkun 2 Mm 1M 4 MM Haf ropu3oHTanbHoWn nnactinHon 3a 6,4 + 0,1 muH 1 8,5 = 0,2 muH
cooTBeTcTBeHHO. B rpynne SA + VUV + BS Ha gocTnkeHve KpoBbO OTMETOK 2 MM 1 4 MM Hag ropu3oHTanbHON NAacTUHOMN
yxoguno 8,5 + 0,2 muH 1 9,3 + 0,3 MmuH cooTBeTcTBEHHO. CTaTncTYecKn 3Hadnman pasduua (p < 0,05) mexay rpynnammn SA
+ VUV 1 SA + VUV + BS 6bina obHapy»keHa TONbKO Npy cpaBHeHWW BpEMEHW, B TEHEHWWM KOTOPOro KpoBb AOCTUrana OTMeTKK
4 mm (puc. 4b).

* Cratu4eckoe CBepThiBaHWE KPOBK

B rpynne SA + VUV Bec KpoBsHOro cryctka, c)opMupoBaslueroca B obnacty uMmnnadtata 4epes 5, 7,5, 10 u 12,5 muHyT,
coctaenan 0,04 + 0,01, 0,09 + 0,03, 0,23 + 0,06 rn 0,39 + 0,16 r cootBeTcTBEHHO. B rpynne SA + VUV + BS Bec kpoeaHoro
CrycTKa 4epes aHanorm4Hble NnpomexxyTku epemern gocturan 0,07 +0,03r, 0,12 + 0,02, 0,39 + 0,20 r v 0,61 = 0,18 r cooT-
BeTcTBeHHO. CTaTMCTHHECKW 3Ha4YMman pasHuua mexgy rpynnamu SA + VUV u SA + VUV + BS oTtcytecreosana (p > 0,05).

¢ [lnHamn4eckoe cBepTbiBaHWE KPOBHM

Ona goctuxkeHua nonHoro remoctasa Tpebosanock 19 + 0,4 muH 1 8,1 = 1,2 muH B rpynnax SA + VYUV u SA + VUV + BS coor-
BeTcTBeHHO. PasHuua mexxkgy rpynnamn Bbina cratuctuHeckun ssaqdmmon (p < 0,01, puc. 5a). Obbem KpoBW, CKOMUBLLENCS
B npobupke, gocturan 8,27 + 0,36 mn 1 3,64 + 0,99 mn B rpynnax SA + VUV 1 SA + VUV + BS cootBeTcTBEHHO: pasHuua
Mexxay rpynnamMi Oeina cratmcTydeckn adadumon (p < 0,01, puc. Sb).

Brams (MiH)
BrewA (M)

SA =V SA = VI SA+YIV+=RHS

Puc. 5. Tect Ha AMHAMWHECKOS CREDTHEAHME KpoBU N vitrd: (&) Bpens (MuH) 00 NonHoro remoctasa; (b) obbem (M) KpoBk, cobpasHon B Npodnpke.
SA craHnapTHaA nosepxHOCTE SA, 5A + VULIV! NosepxH0CTE SA, 08MyYeHHAR BAKYWMHBIM YNETRAGMONETOSEM ManyHeHenm; SA + VUV + BS: nosepx-
HOCTE SA, Nokpbitas GydepHbiv aredtonm pH nocne obnyydeHra BakyymHbM YO, CpenHes 3HauYeHMe + CTaHRapTHOS OTknoHeHrs,” p < 0,07 npw
WENONESOBEHWA KpUTEDA
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* 3KCNEepPUMEHT in vivo

Mpw oueHke Beca KPOBW, BNUTABLUEWCA B BaTHbIM TaMMoH 3a 5, 6 1 7 MUHYT, BbISBUAW CTATUCTUHECKW 3HAYMMYIO pasHULY
mexay rpynnammn SA, SA + VUV 1 SA + VUV + BS (p < 0,01, puc. 6). CBogHbie gaHHble NnpegcrasneHsl B Tabn. 1.

Tabnuua 1. KpaTtkunit 0630p pesynsratos nccnegosaHus

Tun uenbiTaHua Kateropus pynns N X cc P-aHaueHue
Cratndeckan
In vitro CMa4MBAEMOCTE SA + VUV npotue SA + VUV + BS 5 3.8571 1 0.0495*
NOBEPXHOCTI
DuHamueckas
CMEHHBACMOG T SA + VUV npotue SA + VUV + BS 5 — — —
NOBEPXHOCTU
2 MM 2= == 0.4839 1 0.4867
&4 MiAH S s 4.5000 1 0.0338*
Cratnyeckoe
CBEpThLIBaAHWE KDOBW 5S4 + VUV NpoTHE S&+ VIV + BS ! —_ — —
5 MuH — — 2.3333 1 0.1266
7.5 MyH — — 1.1905 1 0.2752
10 MuH == — 2.3333 1 0.1266
12.5 MUH — — 1.1905 = 0.2752
WHAMWUYECKOE
O iy SA + VUV rpoTua SA + VUV + BS 5 = - -
Bpema — — 12.9630 2 0.0015"
Obbem == —= 12.5448 2 0.0019**
In vivo CrepThiRBaHWE KDOBIA SA npoTre SA + VUV npotue SA + VUV + BS 4 8.8462 2 0.0073"

CC: ctenenn ceoboas!, N: wicno obpasuee; SA; CTaHdapTHaA NoBepxHOCTE SA; SA + VIV nosepxHocTe SA, 0by4sHHas BakyyMHBIM
ysTpahmMoneToBseiM nanyHeHnen; SA + VUV + BS: noeepxHocTe SA, NokpeiTas BydhepHeiM areHTom pH nocne obmy4eHmMa BakyyMHBIM
YO, 'p=<005 1n * p <001 npw ncnonesosadan kpruteprs Kpackenna-yonnmca,

G0.0

-—5A —&=5A 1+ VUV -8=5A 1 VUV « BS

750

0.0

Bec (1)

45.0

3.0

150

(.0

Bpems (MuH)

Puc. 6. TecT Ha CBEPTLHIRGEMOCTE KROBM in vive, Bac () LENEHOR KNOBK, BMNVTABLUBACH B BATHLIM TAMNOH B OBNACTH KEMAOMD MMNNAHTATE, B 3aBMCIMO-
CTW OT BREMEHW BIMThIEaHWA, SA! CTaHOADTHAR NOBERXHOCTE SA, SA + VIV noBepxHOCTE SA, 00My-EHHER BakyyMHbM YIETPADNONETOBRIM M3y HEHM-
anm; 34 + VUV + BS nosepsHooTE SA, Nokpeitad GyhepHeM areHtom pH nocne obry-eHng BakyHbIM YO, CrefHes SHAYSHIE + CTAHOARTHOS OTKNO-
HeHe, ' p< 0,01 npr MeNoNe30BaHM KpUTepng Kpackenna-yYonnmca.
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O6cyxaeHue

Mo gaHHBIM MccnegosaHWi, UMMNAAaHTaTbl C NOBEPXHOCTBIO SA cnocobOCTBYIOT NPOrHO3NpYeMomMy OOCTWXKEHUO BnaronpusaT-
HbIX KNMHWYECKWX PEe3ynsTaToB, a NoBepxHocTe SA ABNAETCA CTaHgapTHOW NOBEPXHOCTLIO B AeHTaNLHOW WMMNNaHTONnormMu.
NpoBeaeHHbIn aBTopamMu HACTOALLLEro MCCNeAoBaHUA CTATUHECKUIA TECT HA CMa4MBaeMoCTb CBUOETENLCTBYET O Cyneprugpo-
hunbHbIX CBOWCTBaxX NoBepxHocTu nocne BY®-obpaboTtku n HaHeceHus bydepHoro aredTta pH (rpynna SA + VUV + BS), uto
NOOTBEPXKOAET pesynbTaThl, NONYYeHHbIe B X04e aHanu3a nnockmMx auckos. MNockonbky B KNMHWYECKWX ycnoBusax Hanbonee
BaXKHON ABNAETCA CNOCOOHOCTE MMNNAaHTaTa NPUTArMBaTk KPOBb B 06nacTu wWelky (MpyumMepHo Ha 4 MM BbilLe rOpU3oHTanNb-
HOW NNACTWMHbI B paMKax HacTOSALWEro uccnenosaning) Obin NPOBEOEeH HOBbIN TECT HA AWHAMWYECKYHD CMaYnBaeMOCTb NOBEPX-
HOCTWU AnA Bbonee geTansHOro CpaBHEeHWs CKOPOCTU cMaduBanis nosepxHocTen SA + VUV u SA + VUV + BS. 3HauutensHo
Bonee BbICOKasA CKOPOCTb cMadneaHna noeepxHoctn SA + VUV + BS moxeT beime 0bycnoeneHa Tonsko addekTom bydepHo-
ro aredta pH, nockonbky nosepxHocTk SA noctaenaeTcsa cyxon. OgHako, y4nTbiBas, YTO B peanbHOW KNUHWYECKOWN CUTyaumm
MMMNaHTaTbl YCTaHABNMBAKOT C CyXOW NOBEPXHOCTLIO WK 063 AONOAHUTENBHOMD YBNaXKHEHWS, B Ka4eCcTBE KOHTPOMA Mb
MCMONL30BanN «HauBHY» NOBEPXHOCTE SA, a HE NOBEPXHOCTE SA, yBna)KHeHHylo pacTteopom. PaHee Beino yctaHoBneHo,
yTo Bonee rmapoduneHsie accounnpyloTca ¢ bonee BLICTPOA M KAYECTBEHHOW OCTEOUHTErpaymen umnnadrara. Kpome Toro,
M3BECTHO, 4YTO CMA4MBAEMOCTL NOBEPXHOCTKW BNMAET Ha agre3unio BENKOB 1 apyrnx MONEKYN K NOBEPXHOCTH, a TaKXKe B3anMo-
OEeACTBUA KNETOK.

ObpasoeaHne KpOBAHOMO CrycTka CUrHanuM3upyeT O Hadane npouecca 3aKWBNEHWd, No3TOMY B3aUMOQeNCTBUE MexXxay
NOBEPXHOCTHLI0 UMNNaHTAaTa W KPOBbLIO ABNAETCA BaXkKHbIM (DAKTOPOM, BAMSAIOWMM Ha OCTEOWHTErpauuio TUTaAHOBbIX WMMIaH-
TatoB. PopMUpOBaHWE KPOBSHOMO CrycTKa Ha LIepoXoBaTol TWTAHOBOW NOBEPXHOCTW CMNOCOOCTBYET pPeKpyTUpOBaHWio
KNETOK W CTUMYNUPYET 3aXKUBneHne padbl. Mo gaHHbiM nccnegoBarduin, npeocteobnactel M ocTeobnacTel NPUKPENNAOTCH
K MOBEPXHOCTW MMNiaHTaTa, NoKpbiTon TpomboumTami u dunbpuHom, 1 guddepeHuUpyoTCcs Nog AeNCTBNMEM OCTEOreHHbIX
(hakToOpOB 1 UNTOKWUHOB, BbiOENAEMbIX U3 KPOBSHOMO CrycTka B obnactu umnnadtaTta. Cuvraercs, 4To obpaszoBaHne KpoBAHO-
o CrycTka Ha MOBEpPXHOCTW MMNNaHTara ABNAETCA KNo4YeBbiM (hakTopoMm, OT KOTOPOro 3asucuT ad@eKkTnBHan peTeHuUns
thmbpuHa. KpoBsiHOM CryCTOK MOYKET 0Ka3blBaTh CYLLECTBEHHOE BANAHNE HA 3aXKMBNEHNE KOCTHOW TKaHW U OCTEOMHTerpauuio
MMMAaHTaTa 3a CHeT BO3OEWCTBWMA Ha TPaHCNOPT MakpoMONeKyn, NOBeAeHNE KNETOK W KOHTAKTHbI/QUCTaHUWMOHHbIN OcTeore-
Hes. CornacHo pesynsrataMm TecTa Ha CTaTUYECKOEe CEBepThiBaHne KpoBu, noeepxHocTe SA + VUV + BS accounnpoeanack ¢
bonee Bbipa)keHHOW abcopbumen KpoBK NO cpaBHeHWto ¢ noeepxHocTbio SA + VUV, ogHako pasHuua mexagy rpynnami He
Bbina cTaTMcTMHeckn sHaqnmon. MNonyyeHHble gaHHbIE YKa3biBaeT HAa TO, YTO NOBEPXHOCTE SA, npolleglias Tonbko ¢oTo-
dyHkumoHannsaumio BY®, okasbiBaeT cOnoOCTaBMMOE BO3OENCTBWME Ha CBEepThbiBaHwe KposW. ABTopbl paspabotanu psag
HOBbIX 3KCNEPUMEHTOB A1 NOATBEPXXAEHNA reMmocTasa Npu KanuinapHbiX KPOBOTEYEHWAX N5 MakCUManbHO TOYHOro Moge-
NMpOoBaHWA peanbHOn KNMHWHECKOWN CUTYaLMi.

B auHamu4eckom TecTe Ha CBepThiBaHWs KpoBu obpas3oBaHne KPOBSHbIX CryCTKOB B YCNoBUAX in vitro npomcxoguno 3Ha4m-
TensHo BbicTpee, a 0bwMin 06beM KPOBKW, CKanNMBAIOLENCA B 3a30pe MeXay OCTeOTOMWYECKMM OTBEPCTWEM W MOBEPXHO-
CThiO MMNNAHTaTa 40 HACTYNNEeHWA reMocTasa, bbin 3Ha4uTeNnsHO MeHbLUe B rpynne SA + VUV + BS no cpasHeHuio ¢ rpynnoi
SA + VUV, PeaynbraTthl TECTA iN VIVO TaKXKe CBUAETENBCTBYIOT O CYLWECTBEHHON pasHuUe B 0Obeme KpoBW, CKannMeamLLencs
B 3a30pe MeXgy OCTEOTOMWUYECKUM OTBEPCTUEM W NOBEPXHOCTBLIO uMnNnadTara, Mexay rpynnamu SA, SA + VUV n SA + VUV
+ BS. 310 rosopwuT 0 TOM, 4TO noBepxHocTk SA + VUV + BS yckopsaeTt obpasoBaHve KpOBAHOINO CrycTka B obnactn uMmnnaHra-
Ta, cnocobceTeya bonee addekTMBHOMY B3aMMOOENCTBMIO MEXKOY KOCTBIO U MMNNaHTaToM B npouecce octeouHTerpauum. C
KNWHWYECKON TOYKK 3pEHNA, BbilLeonucaHHbIe CBONCTBAa nosepxHocTn SA + VUV + BS ynydwaT Buayanusaumo Xmpyprude-
CKOro nons v cnocobcTeyoT NPOBEAEeHO YCreLwHoN CoNyTCTBYHOLWEN HanpasneHHon pereHepaunn KoCT, HanpasneHHon Ha
yBenu4eHne obbema M Ka4ecTBa KOCTHOW TKaHW OnA OOCTWKEHWA DnaronpuaTHOro acTETWHEecKOoro v yHKUMOHaNLHOMo
peaynkraTta, NOCKoNbKY OLICTPOE CBEpPThIBaHME KPOBMW yNny4LlUlaeT cTabunuaauuio KOCTHOro matepuana n bapsepHon membpa-
Hei. [ony4veHHble pesynsTarsl NO3BONAKT cAenaTk BbiBOA O TOM, 4T0 0bpaboTka noeepxHoCcTK SA BakyyMHbIM ynsTpaduone-
TOBbIM N3Ny4eHnemMm MoXeT BbiTe addekTnBHON ansTepHaTueon BY® B codetaHnn ¢ HaHeceHnem BydepHoro aredta pH, c
TO4KW 3peHns npouecca obpas3oBaHna KPOBAHOMO CrycTka.

PopMUpoBaHne OCTEOTOMIWHECKOrO OTBEPCTUS NpMBOANT K 06pasoBaHunio cnabokncnon cpedbl, B TO e BpeMsA NnpuMeHeHue
bydepHoro areHta pH nossonseT nogoepKmearts NnocToaHHbIM pH. NokpeiTMe Ha ocHose pH-bydepa KOHTPONUPYET BbICBO-
boxgeHue MeanaTopos BOCNaEHWA U CO34aeT ONTUMalbHbIe YCNOBUA N8 aKkTUBHOCTW 0CTe0BnacToB 3a CcHeT nogaep KaHnsa
NOCTOAHHOIO YPOBHA KUCNOTHOCTW MNK, NO KpanHen Mepe, NpeaoTepaLleHna ero aHa4qymTenbHbix konebaHns. BHekneTouHbin
aungos MHrMbupyeT akTMBHOCTE TPOMBOOUMTOB 1 OcTeobnacToB M CHWXKaeT BbipaboTKy weno4dHon ocdoTasel, 3aMennss
dhopmupoeaHne KocTHon TkaHu. ObpaboTtka BY® n HaHeceHue OydepHoro areHTa pH Ha noBepxHOCTb SA MakCUMU3WPYIOT
aKTUBHOCTbL TPOMBOOUWTOB, YCKOPAIOT TpOMOOreHes, yBeNnM4MBaloT akTMBHOCTbL 0CTeobnacToBs 1 yposeHs LLID Ha rpaHnue
KOCTb-UMNNaHTaT 3a cyet bydepHoro adpexTta pH. [Ana oueHkn 6ezonacHocTH U ahHeKTUBHOCTU NPUMEHEHWS NMNnaHTa-
TOB ¢ noBepxHocTbio SA + VUV + BS tpebytoTea gansHenwme nccnegosaHns. Cnegyer Takxke NpoBecTy paH4oMU3MpOoBaH-
HblE KOHTpOAWpyemble nccneqoBadua, 4Tobel NOATBEpPAWTL LenecoobpasHoCTb NPUMEHEHWA OaHHOro TMNa NoOBEpPXHOCTU B
PasNU4YHbIX KIUHUYECKMX CUTYyauusax, HanpuMmep, Npu HemeaneHHon nMniaHdTaunn nu ycTaHoBKe uMmnnadTara B
COYeTaH C KOCTHOW NNacTUKOWn.
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CpaBHeHue 3(pheKTUBHOCTN paHHEro NpoTe3MpoBaHns ¢ onopon

Ha UMNIaHTaTbl C MOBEPXHOCTbIO, NpoLlueLlle NeCKOCTPYNHYIO
00paboTKy n TpaBneHne KUcnotom (nosepxHoctb SA), " NOBEPXHOCTbIO
SA, moaudunumposaHHou 6ycdepHbim areHTomMm pH (noBepxHocTb SOI):
4-mecsivyHble pe3ysibTaTbl MHOMOLEHTPOBOro paHA4oOMU3NPOBaHHOIO
KOHTPONUPYEMOro uccnegoBaHus No NPUHUUNY pasgeneHHoro pra

Nykaw 3aapo3sHbiih (Ltukasz Zadrozny)', dpra DxaHapu (Erta Xhanari)’, Mup4a Meopruta (Mircea Gheorgita)?,
AHpgpe ge Baanes (Andre de Waal)*, Hukonac Bugmep (Nicolas Widmer)s, Jleorapgo Myuum (Leonardo Muzzi)s,
Inuuya Oenunsepcka (Elitsa Deliverska)’, ®ynsuo Nattu (Fulvio Gatti)®, Mapra HYankoecka (Marta Czajkowska)?,
fAlkono ByTtu (Jacopo Buti)"®, Agena Anywu (Adela Alushi)?, Mapko Tannapuko (Marco Tallarico)"

Lenb

Llensio HacTosALWero nccnegoeaHnsa SensaeTca cpaBHeHne KoadduuneHTa ctabunbHocTu (1SQ), a Takke nokasaTenen BeKin-
BaeMOCTW W YCNeLHOCT UMNAAHTATOB C ABYMSA TUNaMu NOBEPXHOCTU: NOBEPXHOCTLIO, NPOLUeLei NecKoCcTpynHyo obpa-
BOTKY W TpaBneHwe KUcnoToun (SA, KOHTpONbLHAaA rpynna), ¥ NOBEpXHOCTkIO SA, moguduumMpoBaHHoW BydepHsiMm areHTom pH
(SOI, TecToBas rpynnaj, Npy NPoBegeHU paHHero NPoTe3NPOBaHUA NS YCTPaHeHA OOMHOYHbIX AedekTos 3ybHoro paga.

MaTtepuanbsl n meTofbl

HacTosllee MHOMOLEHTPOBOE paHOOMU3MPOBaHHOE KOHTPOMVPYEMOE UCCnegoBaHue No NpuHUWMNY pasgeneHHoro pra 6eino
HanNpaBneHo Ha OLUEHKY BbIXKMBAEMOCTW UMMNAHTATOB W NPOTE30B, BEPOATHOCTW OCNOXHEHWA U KoaddunumeHTa cTtabunsbHO-
cTu umnnadHTaTos (1SQ) y nayuMeHToB C YacTU4HOW afieHTUEN, HY>KOAIOLWMXCH B yCTaHOBKE He MeHee OBYX OQUHOYHbIX KOPOHOK
C OMOPOI Ha UMMNaHTaThl. KaXKaoMy NauMeHTy YyCTaHOBUAKM N0 OOQHOMY MMMNAAHTaTY KaXkK[4oro Tuna rno ogHo3TanHoMmy npoTto-
kony. ISQ Kaxxgoro uMnnadTaTa M3Mepsin HeNnoCPeqCcTBEHHO NOCNe YCTAHOBKW UMMNAHTATOB, EXXEeHEOeNnbHO Ha NPOTAXEHWN
8 Hegenkb, a 3aTemM — B AeHb (hUKcaLM OKOHYaTENbHbIX pecTaspaunin (4epes 12 Hegenb nocne nMnaaHTauune).

Pe3ynbTaThbl

B uccnepoeaHune sknio4uny B obLien cnoxHocT 62 nayneHTta u3 9 knuHuyeckunx ueHTpoe. OguH nauueHT Beibbin N3 uccne-
OoBaHus Yepes 8 Hegenb HabnogeHus. B TedeHne 12 Hegens nocne onepauyun Belnn yTpadeHsl ABa MMNNAHTATA C NOBEPXHO-
CTbi0 SA, 0OHako pasHuua mMexay rpynnamu He Bbina ctatucTudeckn saHadumoin (p = 0,5). Hu oguH npotea He Bbin yTpayeH
B Te4YeHue 4 MecsaueB ¢ MoMeHTa ukcaunn. bbino 3aperncTpupoBaHo NSATe OCNOXHEHWI: TPKW B rpynne SA 1 gea B rpynne
SOIl. Paznuuya mexxkgy rpynnamu He Beina ctatuctudeckn aHadumon (OLLU = 0,66, 95% OW: 0,11-4,07; p = 0,650).

V CroMaTanornHeckai takynsTaT Bapliaecuor meguuHcKoro yHuBspomTeTa (Bapwaea, Tonsws)
2 YuveeponTer AnaerT (Tupada, Anfadinr}

3 YaotHan kvkiHeckan NpakTka (Kpahosa, Pysibmg)

4 UaptHan kivHHeckan npakTka (CrenneHboe, KOAR

3 YarTHAR KIMHMHECKER npaknaka [BepH, LLeshuarm)

B UarTHan kiMHWHECHas npakTixa (Cuera, Vitanas)

! MenupHokain yavsepenter (Codun, Bonrapus)

 hnaHck yrueepouTet (Miunas, Wranus)

9 CnescKn MEIVLIHCKAR YHNBSROMTET (Katoemue, [Nonewa)

W CromaronorHeckii MHCTITYT . sTada npwn Nosaonckom yHveeporTeToros sannaixe (ModaoH, BenkobpiTaning)

N Cromatanorisieckiin daxynsraT Caccapcror yHweapcnTara [Caccapn, Wranua)
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BbiABMUNW BbipaXkeHHOE CHUXeHWe cTabWUnsHOCTN ABYX MMMNIaHTaTtos 13 rpynnel SOl v gByX MMNNAHTATOB K3 rpynnsl SA 6e3
UX NPOKPYy4nBaHNA Yepes 34 Hepgenu nocne ycTaHoBKW. MiMnnaHTaTel nepexkpsIBani MArkMMm TKaHamn: Yepes 12 Hegenbs OHK
yCreLHo ocTeouHTerpupoBanice. B elle ogHoM cnyyae BeiABWAWM ocnabneHve optoneguyeckoro BuHTa B obnacti nMnnax-
Tata SA: BUHT 3araHynn NOBTOpHO. McxogHble cpegHue 3HaveHusa 1ISQ coctaenanu 76,57 + 7,54 (95% [OWN: 74,69-78,44) B
rpynne SAwn 75,92 + 7,69 (95% OW: 73,89-77,73) B rpynne SOIl. CpegHue 3HaveHun |1SQ 4epes 12 Hegens Bo3pocnu o 79,17
+ 7,83 (95% [OW: 77,03-81,29) n 78,82 + 8,80 (95% [OWN: 76,42-81,21) B rpynnax SA u SOl cooteeTcTBeHHO. Npu ucnones3osa-
HUW MOOENW CO CMEeLlaHHbIMK 3hdekTamn 0BHAPYXUNN CTATUCTUHECKN 3HAYUMYIO PasHULY Mexgy rpynnamin ¢ Te4eHuem
BPEMEeHK; Npu 3TOM 3aperucTpupoBaHHbie 3Ha4eHns |ISQ Beinn Heckonbko Hxe B rpynne SOI (-0,65; 95% AW -1,14--0,15).
B xoge nccneqoBaHua Takyke aHanu3npoBany pasnuyusa Mexay KnuHndeckumn ueHtpamm (p <0,001).

BbiBoabl

C y4yeToM OrpaHM4eHii HacTOALLIEro UCCNeaoBaHKA NoAYYeHHbIE AaHHbIE NO3BONANT COeNaTh BblBOG O TOM, 410 06a Tuna
MMNNAHTATOB MOXKHO YCMNELHO Harpy»aTb N0 paHHeMy NpPOTOKONY.

Beepgenue

[NpoTesnpoBaHne ¢ oNopol Ha OeHTanbHbIe UMNNaHTaTk! ABNsAeTCH 3 dheKTUBHBIM METOAOM CTOMAaTONOrMYecKon peadbunu-
Tauuu. [lonroBe4yHoCcTe W CTABUNBHOCTE UMNNAHTATOB MNOATBEPXKAAKTCA pe3ynsTataMu Lenoro paga HegasHux uccnegosa-
HWA. BbiNO NPeanpuHATO HECKOMNbKO MOMLITOK CAenaTts NPoTe3WpoBaHWe C OMNopoi Ha uMmnnadTaTtel Honee npuemnembim
W OOCTYNHbIM METOAOM Ne4veHus Ana nayveHtos. OOHON U3 KNKOYEeBbIX TeM WCCNegoBaHuil B AeHTaNbHOW UMNNAHTONOMK
CTano cokpalieHue nepwofa 3akueneHns. Beinn paspaboTaHbl pasnuyHbie XWpyprudeckue MeToouKu Ons NpoBefeHus
HEeMedNeHHoW 3CTEeTUYeCcKon 1 yHKUuoHansHon peabunutaunn. No gaHHbIM KOKpaHOBCKUX cucTeMaTudeckux oB30pos,
MeXKay NPOTOKONaMWu NpoTe3npoBaHUA OTCYTCTBYET KNUHWYECKW 3Ha4YMMas pasHUua C TOYKW 3pEeHua HeygayHblX UCXOJoB
MMANaHTaLMKM 1M NPOTE3NPOBaHWA, OOHAKO HeMefieHHas UMNnaHTauus xapakrepuadyercs 6onee BbICOKMM PUCKOM yTpaThl
MMMNaHTaTa Nno CpaBHEeHWIo C TPagWUMOHHBLIM NPOTOKONOM. 3a HECKONbKO AECATUNETUIA Bblno McnpoboBaHO HECKONbLKO
BApWaHTOB Makpo- U MUKpoQu3aiiHa UMNAAHTATOB C LIENbIo YBENUYeHWs KOHTaKTa UMMIaHTaTa C KOCTbIO WU YCKOPEeHWs ero
ocTeouHTerpauuu. B nocnegHue rogbl Havbonee BypHO pasBuBalOTCH METOObI MOANMUUNPOBAHNA UMIIaHTaTa, Hanpasnex-
Hble Ha M3MEHEeHKe LLepOX0BaTOCTH ero NOBEPXHOCTU C Lienbio co3faHna BnaronpudaTHbIX YCNOBWIA AN OCTEOUHTErpauuu.
MeTogbl 06paboTKK NOBEPXHOCTU MOXHO PasfeniTb Ha TPY KaTeropuun: dnsandeckne, XMM1udyeckne Mnn codetaHHble. Hanbo-
nee pacnpocTpaHeHHbiM U3nYecKUM MeToOom aBnsetca rpybosepHUcTas neckocTpywHana obpabortka. K xumMuy4eckum
MeTogaMm OTHOCAT TpaBfeHWe KWCNOTOW, HaHeCEeHWe Ha MOBepXHOCTb pe3opbupyemoro HaHOCNOA rmgpokcuanaruta unu
bydepHoro aredta pH. Co4yeraHune puanyeckKnx U XUMUYECKMX METOOOB (NecKOoCTpyNHOW oBpaboTKU OKCUAOM antoMUHWS
W TPABNEHWA KUCNOTON) NO3BONAOT NOAYYUTL OOHY M3 Haubonee TWaTensHO JOKYMEHTUPOBAaHHbLIX MOBEPXHOCTEN UMMNaHTa-
TOB B CTOMaTONOrMu, ahekTMBHOCTE KOTOPON NOATEBEPXKOAETCA pedynsratamu ANUTeNbHbIX nccnegosaHuii. B To ke BpemMs
AaHHble KokpaHoBcKoro o63opa CBUAETENLCTBYIOT 00 OTCYTCTBUW CYLLECTBEHHbIX KIMHWUYECKUX Pa3niynini Mexy pasHbiMu
TUNaMU UMNNAHTATOB.

Tallarico 1 coaBTopbl 0BHapyXWNW MEHEee BblPpaXKEHHOE CHWXeHue KoaddwmumeHta crtabuneHocTy umnnadTata (1SQ)
BO BpemMs pemogenvpoBaHusa KOCTW NPU UCMOoNbL30BaHWA UMMNNaHTATOB C NOBEPXHOCTLIO, NpoLlueauei NecKoCcTpyHyto obpa-
BOTKY W TpaBneHwe KWUCNOTOW, C HaHOMOKPbLITUEM Ha OcHoBe bBuoagcopbupyemoro rugpokcuanarura, No cpasBHeHWo
C UMnNNaHTaTamu, npoLleaunMmn TONLKO NECKOCTPYMHYI0 0BpaboTKy 1 TpaBneHne KUCNoTon.

HepasHo komnaHus Osstem (Osstem Implant, Osstem Global, Ceyn, KOxHasa Kopesq) npegcrasuna HOBYIO MOBEPXHOCTb,
MoguduumposaHHyo BydepHeiM areHTom pH, ons 6onee BeICTPON OCTEOUHTErpaUuMK umnnaHTara. Hecmotps Ha mHoroobe-
Waowme pesynstaTel OOKNUHWYECKWUX WCCAedoBaHWiA W NONOXKWUTENbHbIE NpefBapuTenbHble pPeaynbTaTbl, MONy4YeHHbIe
B OQHOM HE3aBMCUMOM paHOOMU3VPOBAHHOM KOHTponupyemom nccnegoeadum (PKIK), cuctemartuyeckuin 0630p He BbiABWI
CyLLLeCTBEHHON pasHuLbl MEXOY NOBEPXHOCTHLIO, NpoLUeauiein NecKoOCTPYnHY 0BbpaboTKy U TpaBneHue KMCNoTon, 1 NoBepx-
HOCTBIO, NOKPLITON BydepHbiM areHTom pH.

Llensio HacToAWEero MHOMOLEHTPOBOIro paHaoMIU3MPOBaHHOrO KOHTPONWPYEMOro MCCNeaoBaHus No NPUHLWNY pasgeneHHoro
pTa SBNSETCHA CpaBHEHWSA BbIXKUMBAEMOCTW, ycnexa u koadpuywedTa crtabunsHocty nmnnadtatoe TSl (Osstem Implant)
C NoBepxHOCTbIO SA (neckocTpyilHas obpabortka u TpaeneHue kucnoton) n SOl (noeepxHocTb SA, moguduumpoBaHHas
bydepHbiM areHToM pH) Npv UCNonb3o0BaHWK NPOTOKONA paHHEero NpoTe3npoBaHua ONA yCTpaHeHus OauHOoYHbIX gedeKTos
3yBHoro paga. Mimnnadtatsel ¢ nosepxHocTeio SOI 1 SA umenn oguHakoBbln An3ainH 1 pasmeps!. MNoeepxHocTk SO| AangeTcs
rugpodhuneLHON, a NoBepxHocTe SA - rugpodobHon (puc. 1). 3a Hynesyo runoTesy NPUHUMAS OTCYTCTBUE PasHWULLbI MeXxay
rpynnamu. [ns noeeilleHns Ka4ecTBa NPeacTaBneHus pesynsratos paHgoMU3npoBaHHOro KOHTPONMPYEMOro UCCneaoBaHns
ncnons3osanu eguHsle ctangaptel CONSORT (Consolidated Standards Of Reporting Trials — EguHbie cTaHgapTsl Npegcras-

NEHUA Pe3ynsLTATOR UCNLITAHWRA).
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BuiBoabl

HacToslwee paHOOMU3NpOBaHHOE KOHTPONMpYyeMoe nccneqoBaHne NposoaMni No NpuHUMNY pasgeneHHoro pta Ha 6ase 10
YaCTHbIX W rOCYQapCTBEHHbBIX KNMHWYecKnx ueHTpos B EBpone n KOAP ¢ ceHTabpsa 2019 r. no uioxs 2021 r. PeaynsraTtel oueHu-
BANKU C NOMOLLLKD CNEnoro MeToaa 3a NCKNKYEeHNemM OCNOXHEHWNIA 1 Heyaa4HbIX MCX0Q0B — 0 HUX cooblann neyalyue ctoma-
Tonoru. MlccnegoeaHue cooTBETCTBOBANO NpUHUMNAM XenbCUHCKOWN Aeknapauun o nposefeHnn BuomMmequumMHCKnX nccnego-
BaHWl ¢ y4yacTuem 4Henoseka B pepakumn 2018 r. u Geino 3aperucTpupoBaHO B rocydapCTBEHHOM PEecTpe KNMHUYECKMX
nccnegoeannia (clinicaltrial.gov) nog Homepom NCT04073654. MNpotokon uccnegosanus Bbin 0qodbpeH KOMUTETOM no
3TUKE KoopavuHupykowero ueHTpa B Anbanum (1/2018). Bece nauueHTsl Bbinv nponHpopmMnposaHbl 06 0C06EHHOCTAX NeYeHns
W nognucanu nHhopmMnpoBaHHOe cornacue.
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Puc. 1. VimnnadraTsl ¢ nosepxHoetso SA (enpasa) 1 S0 {onesg). MNosepxHocTs SO apnaetes rmipodinsHor (Bonee TemHas), 8 nosepxHNCTL SA —

i T 14
rAapothoSHOR

. KDHTEDHH BKJIHOYEHUA/MCKNYEHUA 13 nccnegoBaHuA

B nccnenoBaHve BKNOYany nauneHToe ctaplie 18 net, ctpagaolmx YacTUYHOW afeHTuen M HY>KOaloLWMXCH B M3roTOBNEH
HE MeHee OBYyX OOMHO4YHbLIX KOPOHOK C ONOpoit Ha uMnnaHTaTel. MNepeqn BKNKHYEHMEM B MCcnegoBaHue naumeHTbl OOMXKHbI
66K nognucaTte MHopMUpoBaHHoe cornacune. Jllokanuaauua y4acTtka afeHTUK, KypeHue 1 KNnacc KOCTH B yHacTKe afeHTm
HE ABNANNCE KPUTEPUMEM BKIKOYEHUA UK NCKNO4YeHWs 13 nccnegosaHma. O6bem KOCTK B yHacTKe afeHT gonxeH Bbin 6biThb
[OCTaTO4YHbIM 418 YCTAHOBKM UMNAAHTATOB ANMHON He meHee 8,5 MM 1 gnameTpom He meHee 3,5 mm ¢ ycunnem He meHee 30
Hcm. C momeHTa yoaneHus 3y00B Mnn KOCTHOW NNAacTUKK QoMKHO Bbino NpoiTn He meHee 4 mecsaues. Kypawmx nauvweHToB
pacnpenensny Ha gse rpynnel: ymepeHHbie Kypunewky (oo 10 curapet B geHs) 1 3asgnbie Kypunbwukn (bonee 10 curapet
B [eHb) N0 pe3ynsrartam onpoca.

* Ucnonb3osann cnegyrwouwue KpuTtepun NCKNK4YeHWA M3 NCCnegoBaHnA:

- O6LWwKe NpOTUBONOKA3AHWS K YCTAHOBKE AeHTaNbHbIX UMNNAHTATOR;

- LLinpunHa 30Hbl KEPATUHW3MPOBAaHHOW OeCHbl MeHee 4 mm B obnacTy uMmnnaHTaunn,

- ImmyHocynpeccus unu ocnabneHHaa UMMyHHas cucTema;

- Jlyyesan Tepanus onyxonei 8 o6nacT ronoeel 1 Wen B Te4eHne 5 neT Ao uMmnaaHTaynm;

- lekomneHcupoBaHHbI caxapHblil auaberT:;

- bepeMeHHOCTb UNK rPYOHOE BCKAPMMBAHWE;

- HeBbine4eHHbIn TIMHIMBUT MNW NAPOAOHTWT,

- HeynoeneTBopuUTENbHbIA YPOBEHb CAMOCTOSATENBHbLIA MMrMeHbl NONOCTU PTa/HEroTOBHOCTb NauneHTa cobniogate PeKOMeH-
pauun ctomatonora (0BLWnin MHOEKC KPOBOTOYMBOCTK W 0BLLMIA nHOeKe mukpobHoro Haneta bonee 25 %);

- 3noynoTtpebneHue ankoronem 1N HapKoOTUKaMM;

- Menxudeckne paccTponcTea U HEPeanuCTUYHbIE OXXMAAHWUA OT NeYeHUS;

- OcTtpas nHdekyma n rHoetedeHne B obnacTi NNaHUPYeMon UMNAaHTaunm;

- HeobxogumocTe NnpoBegeHnsa NNacTUKN KOCTU AN MAMKWUX TKaHeil OQHOBPEMEHHO C MMMNnaHTauue;

- HemeaneHHas nMmnnadtauns (MMnnaHTaTbl ycTaHaBNUMBANKM HE paHee 4Yem depes 4 mecsaua nocne yganeHus 3y6oe);

- BHyTpuBeHHbIn npuem bucocdoHaToB B aHamMHESE;

- MaumeHT HanpaeneH B KNMHWKY TONLKO NO NOBOAY YCTAHOBKM MMMNNAHTATOB, YTO UCKNKO4YaeT HabnogeHne 3a naumeHTomMm;

- YyacTue B gpyrnx nccnegoBaHnsax, npu ycnoBuK, HTO OHW HE NO3BOMKKOT CTPOro NPUOSPKMBATLCA NPOTOKONA HACTOSLLEro
ncecnenoBaHns.
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[ns oueHkn gocTynHoro obkemMa KocTu B obnacti nnaHnpyemMon nMmnnaHTauum BCem noTeHumanbHbiM y4acTHUKaM necneno-
BaHWA BbINOAHWAW NPUUENEHBIE CHUMKI W/WNK HAanpaennm NX Ha KOHYCHO-My4eBY KOMMNBIOTEPHYO TOMOrpaduio. MNauneHTos
C OOCTaTo4YHbIM OOBbEMOM KOCTW ANA YCTAHOBKW OBYX UMNAAHTATOB W NOCNEnytoLero U3roTosneHns ognHO4YHbIX KOPOHOK
OONYyCTWAM OO0 y4acTus B uccnegosaHun. NaumeHToB MHMOPMUPOBANM O KMWHWYECKWUX 3Tanax neyeHus, noTeHunanbHbiX
PUCKax N OCNOXXHEHUAX, a TaKXKe rpauke KOHTPO/bHbIX OCMOTPOE. [epen BKYeHWeM B MCCNeqoBaHne nauneHTsl JOMKHbI
BeinM nognucate MHQOpMMpoBaHHoe cornacue. Ecan y naumeHTa 6bino bonee gByx y4acTKOB afeHTWuW, Noaxoasiimx ans
uMnaaHTauMM, cToMaronor Mor BelbpaTte ABa U3 HUMX ¢ Hanbonee CXOXUMKN XapakTepucTUKami BO BPEMS CKPUHWHIOBOMo
BuanTa. KenatenbHo, 4Tobbl y4acTKW aaeHTM He Haxoannice 8 obnacTu cocegHnx 3ybos. BeibpaHHbie y4acTK obosHa4vanv
HOMepamu 1 (HauMeHbLWK, cornacHo HoTauun MexayHapogHon degepauun ctomatonoroe FDI ) u 2 (HanbonbLinia).

e Xupypruvyeckum u oproneguyeckuii atansi

MpumepHo 3a 10 gHeln go XMpypru4eckoro BMeLlaTensCcTea BCEeM NauueHTam NnpoBogunu npogeccnoHanbHyo rurneHy. 3a 1
4yac Oo onepaunn nauyueHTam HasHadanu aHTMbnoTuKK (2 1 amokcuuyunanda nnn 600 Mr KnHgaMWUWHAa B cny4ae anneprim
Ha neHvyunnuH). MNauwrerTbl nonockanu pot 0,2% pacTtBopom xnoprekcugnHa B Tededne 1 MuHyTbl nepeq nodbiMu XMpypria-
YeckMMIK MaHunynsunamu. Onepaunio NpoBOgunM B YCNOBMAX MECTHOW aHecTesuu pacTeopomM aptukawHa c 1:100000
anvHedpuHa. B 3aBUCMMOCTW OT aHaATOMUW y4acTka afeHTUW U NpegnoYTeHui cToMaTonora MMNNaHTaTel yCTaHasnueanu
c chopMupoBaHnem HebonbLLOro NocKyTa (be3 BepTukansHblx Nnocnadbnawwnx paspesos) unw bes ero oTcnaMeaHua (y Kaxkago-
ro nayuneHTa MCNoNbL30Bann OOWH W TOT e XUpPypru4eckuid npotokon B obnacti oboux y4acTkoeB agHeTuu). Jloxe ans
HECKONbKUX MMMNAaHTaTOB NpenapupoBani ogHOBPEMEHHO KoHudeckumn ceepnamu (800-1200 ob/muH) ¢ obuneHsiM BOAS-
HbIM OXNaXKOEeHWEM B COOTBETCTBUM C PEKOMEHOOBAHHBIM NPON3BOAUTENEM NMPOTOKONOM (XMpyprudecknin Habop 122 Taper
Kit, Osstem Implant) n nnoTHOCTED KOCTHOW TKaHK. [NOTHOCTL KOCTHOWM TKaHKW OUEHWBaNKM BO Bpems dopmMipoBaHua OCTeo-
TOMWYECKUX OTBEPCTUIA M KnaccuuumpoBany Kak «TBepayto», «HOPManbHYO» UK «MArKY». [InMHy uMmnnadTaTa esibupanu
B COOTBETCTBUM C TpeboBaHUAMW KAMHWYECKOW cuTyauuwn 1 npegnodteHnamu ctomatonora. 1o BO3MOXHOCTW, KaXKOomy
nayuMeHTy cTapanvck ycTaHaBnueaTs ABa UMNNAHTATa C OAWHAKOBLIM auameTpom v gnuHol. KoHndeckune umnnadtatsl TSI
C NOBepxHOCTBIO SA, npowweguien NeckocTpyHy obpaboTky n TpaeneHwe KUCNoTon (rpynna SA), 1 NOBEPXHOCTbIO SA,
MoguduuuposaHHoin BydepHbim areHTom pH (rpynna SOI), yctaHaBnuBann nNo 0gHO3TanHOMY NPOTOKONY HA OAHOM YPOBHE C
Kpaem KOCTWM Unu cnerka cybkpecTtaneHo ¢ ycunuem He meHee 30 Hem. Ecnn Topk npu ycTaHoBke umnnadTara 6eina Huke 30
Hem, nosTopHoe namepexue ISQ He npoBogunv: Ha UMnNnaHTaTe MUKCpoBany O4MHO4YHYIO KOPOHKY Yepes 4 Mecsua 3axuB-
nexHus. NocnegoeaTteneHOCTL 3TANOB NeYeHnAa NPUBOAUTCA Ha puc. 2a—2h.

KoadhduumneHT ctabuneHocT uMmnnadTatoe (1SQ) wsmepsann € NOMOLBH 4aCcTOTHO-PE30HAHCHOMo adHanusa, WCNoNb3Yys
wirudT multipeg (Hiossen; 3urneyg Knudde, CLUA) n annapart IS3 Monitor (Hiossen). @opmupoBaTten gecHs! Ha umnnaHTa-
Tax pukcupoBanu py4Hon oteepTkon. Kpas paHbl ywmsanu weamu. B nocneonepaunoHHOM nepuoge nauveHTam HasHa4vanu
aHTMbnoTukK (1 r amokcuymnanHa nnn 600 Mr KNMHgaMUUKWHA B CnyYae anfieprun Ha NeHUUMNNWH) OBaXKAbl B OEHb B TEYEHMWE
5 gHen u 600 mr mbynpodeHa npwu HeobxogumocTu. [osTopHbie nameperna |SQ BeINONHANW KaXKAylo HEOento B Te4eHne 8
Hegenb Nocne uMnnaHTaunu, a 3atem — 4yepes 12 Hegenb, Kak W B paHee onybnukosaHHomMm nccnegosaHnn. [Ana oueHkn 1SQ
yoananu dopmMmuvpoBaTteny gecHsl U noo4yepenHo dukcuposanm wWtudtel multipeg B Kaxkgom umnnadtare. 1ISQ namepanu
OBaXKObl: BECTUOYNAPHO-0pankHO U Me3nanbHo-gucTansHo. MNocne YueTkK 1 gesuHdekumm

B 0,2% pacTBope xnoprekcugnHa v ynsTpas3eByKoBoi BaHHOYKE (DOPMNPOBATENM JECHbI NOBTOPHO (OMKCMPOBANW Ha UMINaH-
Tatax C NOMOLLbIO PYYHOW OTBEPTKM.

OTTUCKKN OANA U3roTOBMNEHWNA OKOHYaTeNbHbIX pectaspauvin nonyy4anu Yepes 8 Hegenb nocne nMmnnadtauun. OKoHYaTenbHble
OOWMHOYHBIE KOPOHKKM (ukcnpoBann 4eped 12 Hegenb Nocne ycTaHOBKW MMnnadTaTos. CToMaronori camoCTOATENbHO BblBWU-
panu matepuan pecTtagpauun: MeTannokepamuieckan 1 UenbHOKepaMn4eckasl KOpoHKa 1 T ukcauun: ueMmeHTHas unu
BuHTOBadA. CornacHo NpOTOKONY WCCNegoBaHusA, KOPOHKW O0MKHb! Obin ObiTb U3roTOBMEHBI U3 OOWHAKOBOrO marepuana
N UMETb OOWH W TOT XKe Tun ukcaumn B obnact oboMx MMNNAHTATOB, YCTAHOBNEHHbIX KaXKaoMy naumeHTy. OkoHYaTenbHble
KOpoHKW/abatMmeHTbl ukcnpoeann geaxasl ¢ ycunuem 20 unn 30 Hem (B COOTBETCTEBUM C WHCTPYKUWEN Npow3sBoguTens
W opToneguyeckon nnaropmoil umnnadtara) ¢ uHTepeanom 10 muHyT. MNpoBepsann OKKNO3KMKO, Nocne 4ero npu Heobxogw-
MOCTW NPOBOOWNN UHCTPYKTaXK Mo rirveHe nonocti pra. MNpuuenbHbie peHTreHorpamMmmbl U BHYTPUPOTOBLIE CHUMKIA genanu
HenocpencTeeHHo Nocne uMnnadTaunn u hukcayu OKOH4YaTeNbHbIX pecTaspauui.

OueHvBanu cregyoLlMe napameTpbl: HeYaa4YyHbIe UCXO4bl UMMNaHTaUun U NPOTE3NPOBAHWA, a TakXe Hanu4Yne OCNoXXHEeHWN B
Te4YeHue nepuoaa HabnogeHus.

- icnons3oBanu cnegylowywe KpUTEPU Heyaa4u MMMAaHTONOrMYECKOoro Ne4eHns: NPoKpyHYnMBEaHne nMmnnadTara npu gukca-
unw/yoaneHun abarmeHTa, NnepenomM uMnnadTarta, MHgexKuna nnn ninbble MexaHn4ecKne OCnoXHeHNd, Tpedywne yaganeHns
MMMNAaHTaTa uaKn He NO3BoNsAoLLVE 3abMKCMPOBaTb Ha MMNNaHTaTe NpoTes.

- [1poTes cunTany HeCOCTOATENBHLIM, eCn TpeboBanack ero 3ameHa.

- Peructpupoeanu niobbie bnonornyeckne (bonk, oTek, rHoeTedeHne U T.4.) Wiunum mexaHnyeckne ocnoxHeHus (ocnabneHune
BUHTA, CKON Kepamu4yeckoi obnuuoBku 1 T.4.).

B xoge nccneqosaHus Takxke oueHmBann koadduuuneHT ctabunsHocTy mmnnantata (1ISQ) ¢ NoMoLLbio HacTOTHO-pe30oHaHC-
HOro aHanuaa, Npx 3ToM IKCNEepPThl, NPOBOANBLUME M3MEPEHUS, HE 3HANW K KaKON rpynne OTHOCUTCA Kaxkakln nmnaadTtar. 1SQ
(8 bannax or 1 go 100) namepsann BecTMbyNApHO-OpaneHO U Me3nanbHO-OMCTanbHO, NONYYEeHHbIE 3HAYEHWS YCpegHAnw.
3HaveHre ISQ namepanu B geHe MMNNaHTaUWMK, eXXeHegensHo B TedeHue 8 Hegens nocne uMnaaHTauun, a 3atem — B AeHb
hukcalun OKOHYaTENbHbLIX pecTaspauui Yepes 12 Hegenb.
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B xoge KOHTpONBHOrO ocmoTpa 4epe3 1 rog nocne nedeHust OUeHWBany crnegylolme napameTpbl: BbICOTY KPaeBOW KOCTW
(BKK), rnybuHy 3oHguposaHus (I'3), KpoBOTOUMBOCTL Npu 3oHanpoeaHun (K3), nHgeke mukpobHoro Haneta (MMH) n konude-
cTBO Bannos no wkane po3oson acTeTukn. B kaxxaom ueHTpe 3a cbop gaHHbIX oTBevan ogud akcnept. BKK n konu4yectso
Gannoe No wkane po30BOIM 3CTETUKW OUeHuBan oguH akcnept. Bo Bpems cbopa v MHTEpNpeTauuMi gaHHbIX UCNoNL30Banu
METOL OcnenneHus.

S0 crOUP

54 GROUP

Puc. 2a-2h. a—d: nocneaosaTensHOCTb 3TAN0B neseHna B rpynne SOI: yetaHoBka uMnnaHTaTa (a), duvkcaums npoTtesa “epes 12 Hepens nocne
uMmnnadTawn (b}, NpUUBNEHAS PeHTTEHOrPaMMa Nocne hUKcaL NpoTesa (C), KNMHWYeCKnin CHAMOK Yepes 4 mecaua (d). E-h: nocneposarents-
HOCTL 3TanNOB NeYeHns B rpynne SA; yCTaHoBka mmMnnadtara (g), dukcaums npotesa Yepesd 12 Hefdens nocne umnnadtawan (f), npuuensHas
peHTreHorpaMmMa Nocne uUrcaum NpoTesa (g), KIMHUYECKUH CHUMOK Yepes 4 mecsaua (h)

* AHanu3 gaHHbIX

MNpu pasmepe adpdrekta d = 0,6383489, waHce owmnbkn BToporo poga pasHom 0,05 1 mowHoctu (1-B = 0,95) goctaTto4HbIv
pasmepom BeIDOPKK cyuTany 65 umnnadTaToB B kaxkaoi rpynne B 10 knuHudeckux ueHTpax. Pasmep adpekra onpegenanu
Ha OCHOBaHWW PEe3ynkLTaToB paHee NPOBEOEeHHOro aHanoru4yHoro ncenegoBaHus, cormacHo kotopeim ISQ coctaenan 71,2 +
4,07 n 74 + 4,68 ona MMNNaHTaToOB CO CTAHOAPTHON WU MOOWMMULIMPOBAHHOW NOBEPXHOCTLIO COOTBETCTBEHHO.17 [ocKoNbKY
nccnegosaHue NPOBOAUAN NO NPUHLMNY pasdeneHHoro pra, KaxaoMy nauneHTy ycTaHasnmesanuck Kak tectosblie (SOI), Tak u
KOHTpONbHbIE (SA) MnnaHTaTel. H41obbl n3bexarts HeQOCTATOYHON CUNbl Pe3ynsTaToB (< 95%) B CBA3U C BbiDbIBAHWMEM yYacT-
HWMKOB W3 WCCNegoBaHWA, B WCCNenoBaHwe OOMNOMHWTENbHO BKAKYMNK 35 nayweHTos, 4ToDbl 0OWWMIA 3annaHWpOBaHHbIN
pa3mep eoibopku coctasun 100 naunerHTos (200 nmnnaHTaToB). Takum 06pasomM, B KaXO0M LEHTP MiaHupoBany yCcTaHoBUTb
no 10 tectoBbix (SOI) n KOHTPONBLHLIX MMNNaHTaToe (SA)10 nauneHTam.

Ons npoeegeHus paHgoMmnsaumn sapaHee cosgany 10 CnMcKoB M3 NPOU3BOMBHON NOCNE[OoBAaTENBHOCTU YACEN C NOMOLLBHD
KOMMbIOTEPHON NporpammMel. [ocTyn K KogaMm paHgomMu3aumi, XpaHMBLUMMCSH Ha 3alMLEHHOM NaponeM KOMNeoTepe, uMen
TONBKO OAHW HE3ABUCUMbIA KOHCYNLTaHT, KOTOPLIE HE NPWHUMAN Y4YacTus B NPOBEAEHUW NCcnegoBaHns. Kogsl paHgommnaa-
LMK BKNagbiBanu B NPOHYMEpPOBaHHbIE WOEHTWYHbLIE HEMNpo3payHblie KOHBEPTbl W 3aneyartsiBanu. KoHBEpThl BCKpbIiBANu
nocne co3gaHus OCTEOTOMUYECKNX OTBEPCTUI 4Na ABYX UMNMaHTAaToB.

AHanna aadHbIX NPoOBOAUNW MO 3apaHee nogroToeneHHomMy nnady asoe akeneptoe (MC u JB). 3kcnepTel HE 3HaNK 0 pesynb-
Tatax paHgomusauuu. [adHsie nayueHToB 3aHocunu B tabnuuy Excel (Microsoft; Pegmong, CLLA). Peructpupoeanu Heynay-
HblE MCXOAbl UMMNAHTALMK U NMPOTE3VMPOBaHKSA, a TaKXKe OCNOXKHEHUS (OuXoToMUYeckue uexodbl). 3HaqveHns I1SQ (Henpepsbie-
Hble MCXO0MObl) aHANM3NPOoBaNKu BO BCex BpemeHHbix Todkax (0, 1, 2, 3, 4, 5, 6, 7, 8 1 12 Hegenb). [1nA oUeHKM HeyaaqHbIX MCXO-
O0B MMMaHTauum ucnonb3osanu kputepuin Mak-Hemapa. Vicnonb3oBanu mofgesnb €O cMellaHHbiMu addekTamin Ons aHanu-
3a HenpepbsiBHOW 3aBucKumMon nepemeHHon (1ISQ) n 06obLLeHHBbIE CMELLaHHbIE Mogenk ANA AUXOTOMUYECKWX 3aBUCUMBIX nepe-
MEHHbIX (OCNOXXHEHWS); NPWU 3TOM MALWMEHTOB OTHOCUMAW K cny4YanHbiM 3ddekTam, a Bpemsa U rpynny — K UKCUpPoBaHHbIM
adhdekram. [na oueHKW pasnu4uii Mexxay UeHTpamu paccyuTani OTOenbHy MOoOeNs CO CMelaHHbiMW addekTamu,
B paMKaXx KOTOPOW NauWeHToB CHUTANKM cny4YanHbiMn addeKTamu, a Bpema 1 LEHTP - hukenpoeaHHbiMi addekTamu. Npose-
N PETPOCNEKTUBHBLINA aHann3 U noctpownnu rpadgukn acddexkTos. [na npoBedeHns cTaTMCTUYECKOro aHanusa ucnonb3osanu
nporpammHoe obecnedveHne Jamovi 1.8.0.0 (Jamovi Project, CuagHen, Asctpanus). [laHHble npeacTaeneds B BUAE cpeqHero
3HAYEHUA + CTAaHOAPTHOro OTKNoOHEeHWs ¢ 95% posBepuTensbHbiv MHTepeanom (AW). Ctatnyecky 3Ha4NMbIM CHUTANW 3HAYEHWe
p < 0,05.
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Pe3ynbTaTtbl

WcecnepgoeaHue nnaHupoBani nposecTtn Ha 6ase 10 KNMHWYECKUX LUEHTPOB, B KaX oM 13 KoTopblx 10 nauveHTam OOMKHbI
Bbinn ycTaHoeuT B obuwen cnoxHoctu 20 umnnaHdtartoe. OgHako B OOQHOM LEHTPE He YOaNoCch BKAOYWTL B UCCNegoBaHne Hi
ogHoro nauuerTa. OcTanbHble 9 KNMHUYECKWX LeHTPOoB Bbinu pacnonoxxeds! B Mtanuu (MT, FG, LM), Anbaxuun (EX), Bonrapun
(DE), Pymbinum (MG), Lsenuapuu (NW), KOxHon Adpuke (AdW) u MNonblue (LZ). NoTeHywansHbIX y4aCcTHUKOB OLUeHMBAaNK Ha
NpegMeT COOTBETCTBUSA KPUTEPUAM BKMIOYEHWA B nccnegosaHue. B peaynstartel TONbKO B AByx ueHTpax (MT n EX) yoanocek
BKNHO4YWTh B uccnegoeardune 10 y4acTHWKOB. H1MCcno y4acTHWKOB, OTOBpaHHbIX OPYruMu LEeHTpaMK, COCTaABNANO: 9
nauveHToe (MG), 8 naunertos (NW u AdW), 6 nayueHTos (LM u LZ), 3 naymenTa (DE) u 2 nauneHTa (FG).

[NpegeaputensHo oTobpanu 91 nauvedTa, OogHAKO B WUCCnegoBaHWe MocnefoBaTensHo BKNOYMAW TonbKo 62 n3 Hux (23
MY>KHMHBI U 39 XKeHLWKH). 29 nauneHToB He Bblnn AoNyLLEeHs! K y4acTUo B UCCNeqoBaHui U3-3a 4YacTbiX BU3UTOB B KNUHKUKY (18
nauveHToB)  HeobxoOWMMOCTH B NPOBEOEHN HanpaBneHHon KocTHon pereHepauuu (11 nayueHTos). OguH nauveHT Bbibbin U3
WwccnegoBaHns Ha BOCbMOIW Hedene B CBA3W € yTpaTon uMmnnadTara. lNayneHTy nposeny NOBTOPHY UMMNNaHTauuio, ogHako
OH OTKasancs NpuHUMaTe gansHelllee y4yactue B uccnegosaHuin. B 6 ueHTpax B 22 cny4dasx OTKNIOHWUANCE OT W3HaYanbHoro
nNpoToKona uccnegoeaHud (cM. Tabn. 1).

CpegHwin BO3pacT nauneHToB cocTtaensan 52,1+14,3 roga, w3 Hux 66,1% He kypwunn, 27,4% sbikypwsanu oo 10 curapet
B OeHb, a 6,5% - 6onee 10 curapert B geHb. lNauneHtam Bbino yctaHoBneHo B obuwen cnoxHoctn 124 umnnadrtara, no 62
uMnnaHTaTa ¢ nosepxHocTeio SA 1 SOl PacnpegeneHne TNopasmepos UMMNaHTaToB Mo rpynnam npegcrasfieHo Ha puc. 3.
Bo Bcex ueHTpax y kaxkgoro nauuwedta B obnactu umnnadrtatoB SA 1 SOl ucnonb3oBanw pecraspauun OgHOro Tuna 3a
WCKNIOYEHeM 0AHOro NayneHTa (nauneHTy 2 B ueHTpe 3 yCTaHOBUNW O4HY KOPOHKY C BUHTOBOW bUKcauuein 1 ogHy KOPOHKY
C uemMmeHTHOW ukcauuen). B obeux rpynnax pecraspauuu 6sin U3roTOBNEHLI U3 ogHOro Matepuansl. B rpynnax SA n SOI
WCMNOoNL30BanK NpenMyLLIeCTBEHHO pecTaepauun ¢ BuHToBoW dukcauven (69,4% v 68,1%, cooTeeTcTBeHHO), a 56,5% kopo-
HOK B 06enx rpynnax dsinu uensHokepamu4ecKumia.

Tabnuua 1. OTKNOHEHWA OT OPUrMHANEHOMO NPOTOKONA UCCNenoBaHWs

LeHtp = OTKNOHEHWA OT OPUIMHANEHOMO NMPOTOKONA CCABN0BaHNA

Maument 2: WMamepernns B obnactn uMnnadTara SA npexkpatinn Ha 4-10 Hegeno (0o 12-i Hepenw) W3-3a NOOBMAKHOCTY

umnnanTata (ISQ meHee 55).

MayweHT 7: Mamepedna B obnacti umnnadtata SOl npekpatuny Ha 3-10 Hepenw (0o 12-I1 Hemenw) na-3a NoaBMKHOCTK
Uente 1 | unnarrara (ISQ meHee 55).

MauwenT 9: Mamepenns 8 obnactn umnnaqTaToe SA u SOl npexkpaTunmn Ha 2-10 HEOENK Ha CPOK 6 HENENb W3-3a KapaHTuHA

B CBA3W ¢ nangemwein COVID-189.

LieHTp 2  QOreytcreoBan

MauwerT 2: MNauweHTy YCTAHOBUIKM OOHY KOPOHKY C BUHTOBOW thukcaulen W OfHY KOPOHKY € UeMeHTHOW dhukcaumen.

MauwerT 5: Mamepenns 8 obnactn umnnadTatos SA n SOl npexkpaTunn Ha 2-10 HEOEN Ha CPOK 6 HeleNs W3-3a KapaHTuHAa
Llentp 3 | B cesAzu ¢ naHgemuen COVID-19.

MNauywenT 6: Mameperuns B obnact uMmnnaHTaToe SA u SOl npexkpatinin Ha 2-10 HEAEN HA CPOK 6 HENEeNb W3-32 KAPaHTUHA

B CBA3W C naHaemwen COVID-19.

Lientp 4 | OtcyrcTeosanu
LeHtp 5 | He nposenu ot6op NauveHTos Ans B y4acTvA B UCCNeaoBaHMu.

Lientp 6  OtcyrcTeOBaNy

MauywenT 6: WMamepeHna B obnacty umnnadtata SOl npekpatinu B 1-10 Hepend (oo 12-i Hegenu) u3-3a NoaBuKHOCTK
umnnaxTata (ISQ meHee 55).

MauwenT 1, 2, 3, 7 1 8: Mamepernune 1SQ Yepes 12 Hegens He NPOBOOMAW, TAK KaK Ha MMMRaHTaTax y»xe Beiny 3adukcuposa-
Hbl pecTaBpaLun.

Henmp 7 MayweHT 2: ViamepeHus He NpoBoauny B Nepuon co 2-i No 5-10 HEAEN, NOCKONLKY NaUMEHT Bbin B OTMNYCKE.
MauwenT 4 1 6: Mamepexna B obnactyw umnnadTtatoe SA v SOl He nposogunu B nepuog ¢ 1-11 No 3-10 U3-3a KapaHTUHA
B CBA3W ¢ naHgemuen COVID-19.
MauweHT 5: Mamepenns npekpatiunn 4epes 1 HeOeno n3-3a BbiXona ua cTpos annapara IS3.
s 8 MauwmeHT 6: iameperna B rpynne SOl npekpatnm Ha 3-10 Hegeno (o 12-i Hegenw) M3-3a NOABKXHOCT MMnnaHTara (1ISQ

meHee 55).

NaumenTsl 1=7: MNaureHTsl NPONYCTUAKW HE MEHEE OQHOIND KOHTPOABHOMD OCMOTPA N0 PasHbIM NPUHUHAM, HE CBAZAHHBLIM
UGt C nccnefoBaHnem (3abbinu 0 NpuemMe, 3abonenn, He CMOMNW NPUATY B KNWMHUKY W3-3a KAPaHTWHA B CBA3W ¢ naHaeMuein

COVID-19 u T.a.).

MNauweHTsl 5 1 6: MNayneHTaMm YCTAHOBWNM LUWHWPOBaHHLIE pecTaBpalnt BMeCTo OOUHOYHbIX KOPOHOK.

MNaumerT 2: NamepeHns B obnactu mnnadTaTos SA 1 SO| npekpatuny Ha 4-10 HEOENK Ha CPOoK 2 Heaenu U3-3a KapaHTuHa
LewTp 10 B CBA3W ¢ naHgemuein COVID-19.

NaumenT 4: UamepeHna B obBnacty umnnadtatos SA 1 SO| npekpatuni Ha 6-10 Heeno M3-3a KApaHTUHAa B CBA3KW C naHae-

muein COVID-19. Pectaspauni sacdmkcuposani Hepes 9 MecsLes nocne MMrnaHtTanmmn.
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Puc. 3. PacnpengneHie TMNopasmepos UMANAHTATOB Mo rpyrnam

B TeyeHue nepuoga HabnwgeHusa B rpynne SOI He Bbin yTpadeH HKM ognH umnnadTat. B rpynne SA BbIno yTpayeHo 2 umnnax-
TaTa mexgy 3-i U 4-i Hepgenamn Nocne yeTaHoBKW (MMNNaHTaThl BbINKM NOABUXHbLI, Xanobdbl Ha Bonkb oTeyTecTBoBanu). Mmnnax-
TaTbl yOanuau, Nocne 4ero cpasy »e NpoBeny NOBTOPHYIO nMnnaHTauuio. lNaywenTta na ueHTpa 7 perynapHo npurnawany Ha
KOHTPO/NbHbIE OCMOTPbLI ana HabnwgeHws 3a umnnadtatom SOL MNMauweHT u3 ueHTpa 10 BbIOBIN N3 UCCcnegoBaHua Yepes 8
Hegenb nocne uMnnadTayuin. PasHuua B BbDKMBAEMOCTW MMNNAHTATOB MeXdy rpynnamMu He Bbina cTatTMCTU4eCcKn 3Ha4MmMon
(p = 0,5). Hn ognH npoTes He Bbin yTpa4yeH B TedeHne 12-HegensHOro nepuoga HabnogeHus.

B xoge nccnegosaHns ObINO 3aperMcTpUpoBaHo NATL OCNOXKHEHWIA: Tpwu B rpynne SA u gea B rpynne SOI. B ueHtpax 1,71 8
B 00Lel CNOXHOCTY YETLIPE UMMNMIAHTaTa (No 2 UMNNaHTaTa M3 Kakaown rpynnbl) XapakTepusoBanicek HE3HAYUTENLHOW ropu-
30HTaNbHOW MOOBUKHOCTLIO Be3 npokpyduBaHusa. [NogsuXkKHbIe UMMNAHTATbI NEPEKPbIBANN MArKUMIK TKaHamu., Yepes 12
HEOenb BCe WMNAaHTaTkl YCMEeWwHO OCTEeOMHTerpuMpoBannCb, W Ha HUX 3aduKCUpPOBaNN pecTaBpauun B COOTBETCTBUMW
C NPOTOKOMOM MccnegoBaHua. Hepes 8 Hefens nocne npoTe3npoBaHusA BbiABMAW ocnabneHwe opTonegu4eckoro BUHTA
B rpynne SA (ueHTtp 3). CraTMCTUHECKWUIA aHanNn3 C NPUMEHEHMEM MOLENM CO CMellaHHbIMKM addekTamn CBMAETENLCTBYET
06 OTCYTCTBMM CTATUCTUHECKW 3HAYMMOR pasHWubl Mexgy rpynnamu B Konudectee ocnoxHeHuin: OLU = 0,66, 95% OW:
0,11-4,07; p = 0,65.

Peaynbratsl uamepexnii ISQ npegctasnedsl B 1abn. 2. VicxoaHsie cpegHue sHadeHus ISQ coctasnanu 76,57 + 7,54 (95% OW:
74,69-78,44) B rpynne SA un 75,92 + 7,69 (95% [OW: 73,89-77,73) B rpynne SOI. CpegHue 3HaveHna |SQ 4yepes 12 Hepenb
Bo3pocnun go 79,17 = 7,83 (95% [O: 77,03-81,29) n 78,82 + 8,80 (95% [OW: 76,42-81,21) B rpynnax SA u SOI cooTBeTCTBEH-
HO. Mogenb co cMmelaHHbIMK adichekTamK BbiABUNA CTATUCTUHECKW 3HAYMMYIO PasHULY MeXay rpynnaMi ¢ TeHeHuem speme-
HW; NPW 3TOM 3aperncTpUupoBaHHbie 3Haqdenns I1SQ Bbinn Heckonbko HWxe B rpynne SOI (-0,65; 95% OW ot -1,14 oo -0,15; cm.
Tabn. 3). B xoge vccnegoBaHuA TakXkKe aHanuManposBanv pasnuyva mMexxkgy kKnuHudeckumm ueHtpamun (p <0,001). Mpadwk
3 PEKTOB C TEYEHNEM BpEMEHN NpeacTasneH Ha puc. 4.

Tabnuua 2. NameHeHnue ISQ ¢ Te4eHWEM BPEMEHW

SA SOl
N 62 62

YW CpenHee 3Ha4eHne 1SQ (CO) 76,57 (7.54) 75,92 (7.69)
N | 60 59

Yepes 1 Hegeno CpegHee 3Ha4eHne 1SQ (CO) 75,63 (8,96) 75,24 (8,52)
N 57 57

Yepes 2 Hegenu CpegHee 3nadeHue 1SQ (CO) 75,05 (8,75) 74,22 (9,1)
N a1 49

Yepes 3 Hegenu CpenHee 3Ha4eHne 1SQ (CO) 75,35 (9,63) 74,97 (9,21)
N | 53 52

Yepes 4 Hegenu CpegHee 3Ha4veHue 1SQ (CO) 74,78 (9,3) 74,27 (9,21)
N 48 48

Yepes 5 Hegenw CpenHee 3Ha4eHue 15Q (CO) 76,04 (9,78) 75,59 (8,3)
N 49 49

Yepes 6 Hegenn CpepgHee 3Haqenue 1SQ (CO) 76,89 (9,34) 76,13 (9,36)
N ar 48

Yepes 7 Hegenu CpegHee 3Ha4veHue 1SQ (CO) 77,47 (9,95) 77,17 (9,97)
N 53 23

Yepes B Hegenu CpegHee 3Ha4eHne |SQ (CO) 78,79 (8,51) 78,4 (9)

N 52 52

Yepes 12 Hegenu CpegHee 3Ha4eHne |SQ (CO) 79,17 (7,83) 78,82 (8,8)

YW - yctaHoska umnnadTaTa; 1ISQ - koaddmumeHT ctabuneHocT umnnadTarta; CO — cTaHaapTHOE OTKNOHEHWE
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CpaBHeHue 3heKTMBHOCTY PAHHEND MNPOTE3XPOBaHWE C ONOPON Ha UMNIAHTATL C NOBERXHOCTLIO TS SO
TaBnuua 3. PasHuua B aHadveHun 1SQ mexay rpynnamu ¢ TEHEHUEM BPEMEHW (OUeHKA (hMKCMpPOoBaHHbIX atdekTos)
LoeeputensHblit uHTepsan 95 %
CranpapTHas HuxHAs BepxHsas CreneHu
HﬂBBaHIﬂE Sd]q]EKT DuEHKa DLUMEIKEI. rpaHHU‘a r‘p.aH“ua CBGﬁDﬂbI T . F
(intercept) (intercept) 76,37 0,97 74,47 78,27 61.48 78,85 < 0,001
Mpynna SOI-SA -0.,65 0,25 -1,14 -0,15 989,84 -2,65 0,011
ngrﬁglj[aﬁ e el -0,80 0,53 -1,84 0,23 991,51 -1,52 0,002
Bp;in:s:réaﬂ 5.0 -1,64 0,54 -2,69 -0,59 992,32 -3,07 0,002
Br;i:nsgléaﬂ 3.0 1,42 0,56 2,52 -0,33 992,68 -2,55 0,011
Bgﬁﬂfg'iaﬁ 4-0 -1,57 0,55 -2,64 -0,49 992,61 -2,85 0,004
Bp;g:ns:%aﬂ 5 -0 0,35 0,56 -1,46 0,76 992,65 -0,62 0,535
Bgﬁﬂﬁ;?ﬂ 6 -0 0,27 0,56 -0,83 1,37 992,66 0,48 0,631
Bp;g:usgr_}aﬁ 7.0 0,95 0,57 -0,16 2,086 992,56 1,69 0,092
Bpelatinas 8 -0 2,4 0,55 1,33 3,47 992,37 4,39 <0,001
”BDEME!HHE_H
sl 12 -0 3,44 0,55 2,37 4.52 992 37 B,26 < 0,001
90 4
Center
80 - < 1
® 2
70 - >
g > 4
— - % 6
> 7
; * 8
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* 10
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Time

Puc. 5. padhuk adhthekTor ana 3HaqeHni 1SQ ¢ TEMeHWeM BDEMEHW B PasHbIX LEHTpAaX

O6cyxaeHue

Llenbio HacToOAWEro paHgoMW3VMPOBAHHOMO KOHTPONUPYEMOro WCCNegoBaHusa SABNSETCA MNONy4eHne npensapuTenbHbIX
OaHHbIX O KNHWYeckon ad@eKTUBHOCTU U KoadduuneHTe ctabunsHocTu umnnadtatoe TSIl ¢ noeepxHocTeio SA, mogudum-
LUuposaHHoi bydepHbim areHTom pH (SOI), Nno cpaBHeHUo ¢ uMmnnNaHTataMmi ¢ 0Bbi4HOW NOBEPXHOCTBIO SA Npu ycTpaHeHnn
0AVHO4HbIX AedekToB 3yOHOro paga ¢ NOMOLLBIO OOQMHOYHbBIX KOPOHOK. KccnegosaHue nposogunn No NPUHLMNY pasgeneH-
Horo pTa. lNMony4eHHble pe3ynsTaTsl CBMOETENLCTBYIOT O HANWHUK CTATUCTUHECKN 3HAYMMON pasHuUbl B 3Ha4eHun 1SQ mexay
rpynnamu, 4To NO3BONWNO OTBEPrHyTh HYNeBYyo runoTtesy. B To e Bpemsa cnegyer OTMETUTb, YTO pasHuLa Mexxgy rpynnamu
He npesbiwana 0,65 n He Bbina KNWMHWYEeCKN 3HAYUMON.
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CpagHeHne ahdekTUBHOCTY DaHHETD NPOTE3UPOBAHWS C ONOPON Ha MMNIaHTATEl C NOBERXHOCTEHD TS 80|

Mpw nonapHom cpasHeHun pesynsraroB (ISQ), nonyYeHHbIX B pasHbIX LeHTpax, B psAfe cny4aes BbiABWNW CTATUCTUYECKMN
3Ha4YMMyto pasHuyy. OHa mMoxkeT BbiTe oBycnoBneHa pasnMyuMAaMU B 4YUCAe NauueHTOB, NMPOXOAMBLLKUX NEYeHne B KaKOOoM
LeHTpe, HEOOMHAKOBOW NEepBUYHON CTAOWNBHOCTLID UMNNAHTATOB W HIDAHCAMW MPW BbINOMHEHUWU XUPYPrUYecknx MaHunyns-
uui. NoMumMo Tunopasmepa WMNNaHTaToB WU XMPYPrn4yeckoro NpoToKofa (KoTopbie Bbinv OOMHAKOBbIMW BO BCEX UeHTpax)
KO3 MUUWEHT cTabunbHOCTY UMNNAHTATA 3aBUCUT OT paga apyrux dakTopos, BKIKKYaA Ka4ecTeo U 00beM KOCTHOWN TKaHMW.
ITO Bbi3bIBAET HEKOTOPbLIE COMHEHWUSA B KIIMHWYECKON 3Ha4YumocT ISQ gns BeiCTpow OUeHKM cTabunbHOCTU MMNNaHTara.

B xoge nepwopga HabnwogeHus Beino ytpadeHa Tonsko 2 umnnadTtara. Oba umnnadTara oTHocUNuCh K rpynne SA 1 Bbinu
yTpa4eHbl Yepes 3-4 Hegenu nocne yctaHosku. Bece umnnadTarsl B rpynne SOI yecnelwHo ocTeouHTerpuposanick. PasHuua
Mexay rpynnamu He 6blna CTaTMCTUHECKW 3HA4YMMO, YTO YKasbiBaeT Ha To, 4TOo 0Ba TMna WUMMNNAHTATOB COBMECTUMbI
C NPOTOKONOM PaHHero npoTesnposaHng. B To e Bpems yepes 3-4 Hegenw nocne UMnNnaHTaunm BeiaBUIM NOABUXHOCTL eLlie
4 UMNNaHTATOB (N0 2 B KAXKA0W rpynne): ux nepekpbiiv MArkoTKaHHbIM IOCKYTOM, MOCne Yero OHK yCnewHo oCTeouHTerpupo-
Banuce. [1ByxaTanHbiil NPOTOKON YCTAHOBKW HE ABNAETCH 0bA3aTenbHbIM YCNOBUEM YCMNELIHOW OCTEOMHTErpaLnK, ogHako, no
MHEHWIO aBTOPOB, cneayeT uaberaTe NOBTOPHOIO OTBUHYMBAHWA (hOPMUPOBATENS AECHbI HA paHHEeM aTtane saueneHus. B
OaHHOM cny4ae nosTopHad ukcauua abarmeHTa 6bina obycnosneHa UCKIKYUTENBHO UCCNeaoBaTENBCKUMU Lensami.

OgHMM U3 OCHOBHbLIX OrpaHU4eHWin OaHHOro uccnenoBaHws ABNAeTcH Hebonblwon pasmep BbIDOpKW; 3annaHWpPOoBaHHLIN
pasmep BbiDOPKKN He Dbl JOCTUMHYT, NO3TOMY MOLLHOCTE MCCNefoBaHns MOXEeT ObiTh HEQOCTATOYHOW AN NPOBEPKU rmnoTe-
3bl.

Pag namepexuin He Bbin NnpoBefeH N3-3a KapadTuHa B cBAsu ¢ nadgemuent COVID-19. CnegyeTt OTMETUTL, YTO aHaNOrn4YHbie
M3MepeHus He Bbink BbiNonHeHbl B 06eux rpynnax, NOCKOMbKY UccnegosaHve NpoBO4WMAN NO NPUHUWNY pasgeneHHoro pra.
Opyrum orpaHn4eHuem HaCcTOSALLEro UCCNeaoBaHusa ABNAETCH KOPOTKMIA nepuod HabniogeHua. Tem He MeHee, OCHOBHOW Lenb
OaHHoN nyBnukauuy 660 onucaHdne TeHOeHUMN B M3MEeHeHUN CTabunNbHOCTU NMNNaHTaTOB 0B0UX TUMOB B TeYeHWe nepuoga
OCTEOMHTErpaunu.

B HacTosuWee Bpems csBoWCTBa BMOAKTUBHLIX NOBEPXHOCTEN ABNSIOTCH OOHOW W3 MOMNYNAPHbIX WUCCNegoBaTeNbCKUX Tem
B OEHTaNLHOW UMMNNAHTONOMMK, OOHAKO YUCNO KIMHUYECKUX CCnefoBaHini orpaHiu4eHo — BonbLlUas 4acTe Hay4HON nuTepary-
pbl NPEOCcTABNeHa 3KCNepUMEHTaMU Ha XKUBOTHbIX. ITUYECKUE OrpaHUYEeHUs He NO3BOMAT NPOBOAUTL MMCTONOMMYECKW
aHanu3 B pamkax KAUMHWYeCcKnx MccneqoBaHuil, OgHaKo pesynsTaThl MCCneqoBaHui in-vitro n SKCNepUMEHTOB Ha »KUBOTHbIX
CBUOETENbLCTBYIOT O TOM, 4TO MOOMMULMPOBAHWE NOBEPXHOCTW UMMNIAHTATA MOXET YCKOPUTE OCTEOUMHTErpaLuuio Ha paHHem
aTane 3aXuUBneHud. Tem He MeHee, pesynbTaTel HACTOSLWEro NpeasapuTensHOro UCCneoBaHua CornacyTcs C BbiBO4aAMU
paHee onybnnkoBaHHOMO cucTemaTuyeckoro ob3opa v paHOOMU3WPOBAHHOMO KOHTPONUPYEMOro WccneqoBaHns, CormacHo
KOTOPbIM Mexay o00biHMHOW U MOOUMWMUVMDPOBAHHON NOBEPXHOCTAMW WMMMAHTATOB OTCYTCTBYET CTATUCTUHYECKW 3Ha4Yuman
pasHuua.

Llensio moguduuupoBaHnsa NOBEPXHOCTU MMMNNaHTara SABNSETCA CTMMYNUPOBaHWE KOHTAaKTHOrMO ocTeoreHesa B obnactu
MMNaaHTaTa ansa yCKoOpeHust OCTeOMHTErpayumn Ha paHHem atane 3axueneHus. B xoge HacToAWero nccnegosaHua UMnaaHTa-
Thl YCTAHABNWBA/IW B 3AKMBLLIYIO KOCTb: BCE UMNNaHTaTbl Bbifiv N0 NEPUMETPY OKPY»KEeHbl KOCTHOW TKaHbIO U XapakTepu3oBa-
NACb BbICOKOW NEPBUYHON CTabUNbLHOCTLIO. [1OCKOMBKY BbINOAHEHWE MMCTONOMMYECKOro aHanus3a He npeacrasndaeTcs
BO3MOXHbIM MO 3TUYECKUM MNpUYMHaM, Heobxogumbl fanbHenlne paHOoOMU3MPOBAHHbIE KOHTPOAWPYEMbIE MCCneqoBaHus
ONs OUeHKU 3(hPeKTUBHOCT UMMNAHTATOB C MOOUMPUUNPOBAHHOW NOBEPXHOCTLIO MPY HANU4YMK 3a30pa MeXxJy NnoBepxHo-
CTbHO UMNAAHTATa U CTEHKAMK NOXAa NN HU3KOM Ka4yeCTBe KOCTHOWM TKaHuW.

bﬁcym,qerme

HecmoTpsa Ha orpaHn4eHns HacTosILLero uccnegoBaHusa, Obino YCTaHOBNEHO, YTO UMMNNaHTaTbl C NOBEPXHOCTbIO, Moguduun-
poBaHHoW DydepHbim areHTom pH (SOI), nossonsT NnpoBognTe 3MHEKTUBHOE paHHee NpoTe3npoBaHue Npu yCcTpaHeHun
OOWHOYHbIX OedeKkToB 3ybHOro psaga. B To e Bpems OHW HEe MMEIOT CYLWECTBEeHHbIX NPeMMYLLEeCcTB nepeq uMmnnaHtTaramu
C 00bI4HOW MOBEPXHOCTBIO, NpOLUedlel NeckocTpynHyo obpaboTky U TpaeBneHue kucnoton (SA). Y1obsl nogTBepouTb
WA ONPOBEPrHyTL NpeaBapuTEnbHbIE pe3ynsTaTtbl HEOBXoAMMbI farnbHENLne UCCNeqoBaHWs.
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