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Disclaimer

Hazards

Great care has been taken to maintain the accuracy of the informa-
tion contained in this publication. However, the publisher and/or the
distributer and/or the editors and/or the authors cannot be held re-
sponsible for errors or any consequences arising from the use of the
information contained in this publication. The statements or opinions
contained in editorials and articles in this publication are solely those
of the authors thereof and not of the publisher, and/or the distributer,
and/or the lIF.

The products, procedures and therapies described in this work are
hazardous and are therefore only to be applied by certified and trained
medical professionals in environment specially designed for such pro-
cedures. No suggested test or procedure should be carried out un-
less, in the user's professional judgment, its risk is justified. Whoever
applies products, procedures and therapies shown or described in this
publication will do this at their own risk. Because of rapid advances
in the medical sience, IF recommends that independent verification of
diagnosis, therapies, drugs, dosages and operation methods should be
made before any action is taken.

Although all advertising material which may be inserted into the work
is expected to conform to ethical (medical] standards, inclusion in this
publication does not constitute a guarantee or endorsement by the
publisher regarding quality or value of such product or of the claims
made of it by its manufacturer.

Legal restrictions

This work was produced by IF Publishing, Munich, Germany. All rights
reserved by IF Publishing. This publication including all parts thereof, is
legally protected by copyright. Any use, exploitation or commercializa-
tion outside the narrow limits set forth by copyright legislation and the
restrictions on use laid out below, without the publisher's consent, is
illegal and liable to prosecution. This applies in particular to photostat
reproduction, copying, scanning or duplication of any kind, translation,
preparation of microfilms, electronic data processing, and storage
such as making this publication available on Intranet or Internet.
Some of the products, names, instruments, treatments, logos, desi-
gns, etc. reffered to in this publication are also protected by patents
and trademarks or by other intellectual property protection laws« (eg.
«IF«, «llIF« and the IF-Logo) are registered trademarks even though spe-
cific reference to this fact is not always made in the text.

Therefore, the appearance of a name, instrument, etc. without desi-
gnation as proprietary is not to be construed as a representation by
publisher that it is in the public domain.

Institutions’ subscriptions allow to reproduce tables of content or pre-
pare lists of Articles including abstracts for internal circulation within
the institutions concerned. Permission of the publisher is required for
all other derivative works, including compilations and translations. Per-
mission of the publisher is required to store or use electronically any
material contained in this journal, including any article or part of an
article. For inquiries contact the publisher at the adress indicated.



Typical contents in ID

Evidence Reports summarize the latest «Hot Topics» from relevant journals putting similar
studies «side-by-side». This unique presentation of studies allows you to compare and contrast the
patient populations, the treatment interventions, and the quality of the scientific methods. The
«evidence-based bottom line» is presented with an overall summary statement at the beginning.
Clinical notes by implantologists with special expertise on the topic complete the Evidence Re-
port by providing their expert clinical opinion. ID is an implantology publication that provides atten-
tion to detail in balancing science with clinical opinion in such a clear, concise, and visually-friendly
presentation.

Literature Analyses provide you with an in-depth look at the research on a given topic.
A «Literature Analysis» is a critical review of the literature on the epidemiology, treatment
methods, and prognosis for implant-related topics or conditions. Literature Analyses are broader
than «Evidence Reports» and are written to serve as a reference tool for implantologists to help
them make decisions regarding how to manage patients, to assist them in evaluating needs for
future research, and to use the material for future presentations.

Critical Appraisals summarize the findings from important papers used for clinical decision
making or marketing by implant companies. In addition to the summary, the study’'s methods and
clinical conclusions are critically reviewed in an effort to challenge the implantology community
into not accepting everything that is published, while fostering alternative explanations and ideas.

Case reports give implantologists the opportunity to publish on unique patients using innovative
or alternative methods for treating challenging patient conditions.

Research in Context is a helpful «what is» section to consult if you've ever read a study and
asked «what is a p-value» or any other research method question. It assists clinicians with
the critical evaluation of the literature by briefly describing relevant aspects of research
methods and statistical analysis that may bias results and lead to erroneous conclusions.
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WccnepgoBaHue BIUAHUA OCTEOTPOMHbIX
MaTepuanoB Ha OCHOBe ruapokcHanaTuta Ha
(PyHKUMOHANbLHY0 aKTUBHOCTb XMBOTHbIX KNETOK
in vitro

ABTOpbI:

Pycak A.A., Hukonbckas A.A., MuHuyk C.B.

THY «MHCTUTYT BUOU3NKM 1 KNETOUHON UHXEHEPUN
HAH Benapycu»,yn. Akagemuyeckas, 27, 220072, r.
MuHck, Pecnybruka Benapycb

Effects of hydroxyl-apatite particle on human fi-
broblasts in vitro.

Authors:

Rusak A.A., Nikolskaya V.P., Pinchuk S.V.

The Institute of Biophysics and Cell Engineering of
the National Academy of Sciences of Belarus, 27 Aka-
demicheskaya Street, Minsk BY-220072, Republic of
Belarus

E-mail: dr.rusak@mail.ru

Abstract

The aim of this study was to investigate the effects of
bone substitute materials on fibroblast cell lines in vi-
tro. The materials included hydroxyl-apatite in different
chemical compositions.

Cellular responses for particulate hydroxyl-apatite
(HA) have been determined by MTT-test and by cy-
tometric quantification of fluorescein diacetate/ prop-
idium iodide cell number. Differentiation properties of
fibroblasts had been studied.

It was found that there is no significant decrease in
cell population after adding HA nanoparticles to the fi-
broblast cell line.
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KnioueBble cnoBa: BETA-TPU

KATbLIV
GOCOAT, TVIOPOKCUAMATUT, OUEPOBACTBI,
LIUTOTOKCUYHOCTb

[ns 3anonHeHnst KOCTHbIX Oe(EKTOB B YentoCTHO-
NMLEBOI  XMPYPrW,  OEHTaNbHOW  UMNNaHTONOrmm
W NEepUOLOHTONMOMMM  LIMPOKO  MPUMEHSIIOTCS
OCTeOTpOrHble Matepuans! [4,6,7,11].

AKTyarnbHbIM  CMOCOBOM  COBEpLLEHCTBOBAHMS
COBPEMEHHOW CTOMATOSIOTMYECKO NOMOLLM SBNSETCS
NpOBefeHNe  KCMEPUMEHTANBHOMO  UCCrefoBaHus
MaTepuanos, MpUMeHsieMblX B [aHHOW obractu, Ha
KNETOYHbIXKYNbTypax 4511 060CHOBaHMSA MCMONb30BaHMS
WX B KnuHuyeckon npaktuke [10,11,13,19]. [daHHoe
W3y4YeHWe OCHOBAHO Ha TOM, YTO €CrM TO WIM WHOE
BELLECTBO OKa3blBaeT —MoBpexJalollee [OeicTue
B HECKOMbKMX JIMHWAX KYNbTUBMPYEMbIX KNETOK, TO
cnepyet oxugatb HebrnaronpusTHOro adhpekTa U npu
BBEJEHUM 3TOr0 BeLLecTBa LENIOMy OpraHuamy, XOTs
W pe3ynbTaTbl, NOMyYeHHbIE Ha KNETOYHbIX KyrbTypax,
Henb3s 3KCTPanonMpoBaTh Ha Lenbin opraHnam[1,2,3].
Llenbto  gaHHOM  paboTbl  SBWMOCH  KIMHWKO-
aKCnepuMeHTansHoe 060CHOBaHUS Bblbopa
ONTUManbHbIX OCTeO3aMeLLaloWmnx Matepuanos B
KNMWHUKE [EHTarbHOW WMMMMAHTONOMMM Ha OCHOBE
OLIEHKM WX BNMSIHMSA Ha nponundepaumto prubpobnactos
JenoBexa.

MATEPWANBI U METOObl UCCNEQOBAHUA

V3yyanack peakuusi KynbTypbl KneTok dnbpobnacTos
yerioBeka Ha pasnuyHble BWUAbl  CUHTETUYECKOrO
rwapokcuanaruta, npu 3TOM UCCMenoBanoch Bpems
YABOEHUS KyMbTypbl KNeTok, wucnons3oeancs MTT
MEeTOZ, 1 NPOTOYHAS LUTOITYOPUMETPUS.



1. KynbTypa ambpuoHanbHbix pubpodbnacTos yenoseka

[Ins NpUroToBREHUs KymnbTyp KMETOK UCMONb30Bamni KOXHO-MbILLEYHYI0 TKaHb 8 — 12-HeaenbHbIX SMOPUOHOB
JesnioBeka. V3MenbyeHHy0 HOXHULAMKU TKaHb desarpernpoBany 0,25%-HbiM pacTBopoM TpuncuHa npu 37°C B
TeyeHne 30 MuH. lNocne yaaneHus TpUncuHa ¢ MOMOLLIO LWNpULA 0CaZoK CyCcneHaMpoBanu B pOCTOBOW Cpeae,
Bkntovatowlen 90% cpeabl AMEM 1 10 % ambpuoHansHoi cbiBopoTki TensT (ATC) ¢ fobaBneHnem aHTUBUOTUKOB.
CycneHaunio mponyckanu 4epe3 kanpoHoBblr unbTp (s4erka 0,3 x 0,3 MM). KOHUEHTpauui eanHUYHbIX
thnbpobnacTo noacuMTbIBanK B kamepe FopsieBa. Arperatbl KNETOK W KNETKM, OTnndyatoLmecs ot dmbpobnacTos,
nNpu noacyeTe He yunTbiBanu. Mocne nogcyeta B kamepe opsieBa KNETKW BbICEBaNM B NNACTUKOBbIE KyNbTypanbHble
(bnakoHb! Npu noceBHomn NoTHocTH 300 ThiCAY Ha 1 cM2 POCTOBOW MOBEPXHOCTM W KyNbTUBMPOBAN B POCTOBOW
cpepe 5 — 7 gHeit npu Temnepatype 37 0C B ycnoBumsx HacblLaroLen BiaxHocTu B atmocgepe ¢ 5% CO2. Mocne
0Bpa3oBaHns MOHOCNOSA KNETKU CHUManu cMeckto pacteopos 0,25% tpuncuHa u 0,02% SO TA B oTHOWweHWM 1:1,
cycnenamposanu B poctoBoi cpege AMEM ¢ gobasneHnem 10 % 3TC. lMoacumTtbiBanm KOnNM4ecTBO KNeToK
NPOBOAMNN TECTUPOBAHWUE BRMSHNS MaTepUanoB Ha OCHOBE rMAPOKCHManaThTa Ha COCTOSIHUE KyrbTUBMPYEMbIX in
vitro oubpobnacTtos yenoseka.

2. MaTtepuanbi Ha OCHOBe ruapoKcuanaTmTa

B akcnepumeHTe Obinn MCMOMb30BaHbl CUHTETUYECKME pe3opbupyeMble MaTepuanbl s 3arofiHEHNS U

PEKOHCTPYKLMM KOCTHBIX AeeKTOB Ha ocHoBe thocdoToB kanbuus: Nanos (Dr.lhde Dental AG (LLenyapus)), Nano-
Bone (Artoss GmbH (Fepmanus)), BoneMedik-DM (Meta Biomed Co., Ltd (Kopesy)). B coctae atux martepuanos
BXOZMUT HAHO-KPUCTANIMYECKUIA MMAPOKCUANATUT HaXOAaLMACH B MaTpuLe u3 cunnkarens (Tabnuua 1).

HaseaHue [MpoussoguTenb Pacnpoctpanutens | MpumeyaHus CocraB Pa3smepbl rpanyn
NanoBone Bego Implant 76% 0.6*2, 1*2mm
Systems rMapoKcuanaTuT(ocHoBa
tocdpata kanbuus),24%
cunukarens(SiO2)
Nanos Dr.lhde Dental AG | Dr.lhde Dental AG 87% - NanoRG-0.6*4mwm,
HaHoKpUCTannyeck Nanos FG-0.6*0.3mm

tocdhar kanbums
(60%lA; 40% B-TK®),

cunukarenb(Si02)
BoneMedik- Meta Biomed META BIOMED 13 3K30CKeneTa 60%- copepxaLyui 1 MM - 4,0 Mm
DM Co.,Ltd CO.LTD MOPCKUX KOPasmoB | CUIMKOH

rugpokeuanatit u 40
% BeTa TpukanbLui

occpat

Tabnuuya 1 — MaTepuansl Ha OCHOBE CUHTETUYECKOrO rnapokcuanaTuTa
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3. OueHka BNUAHWUA rpaHyn rugpokcnanaTuTa
Ha CoCTOsIHME KyNbTypbl (hudpobnacToB yenoBeka
npu Bu3yanbHOM HabnwAeHMM U nopcyerte
nponudepaTMBHON aKTMBHOCTM (hubpobnacToB
yenoseka

TecTvpoBaHWe  MpOBOAWIM B MAACTMKOBbIX
KynbTypanbHblx — yawkax Sarsted  (FepmaHus).
OnbITbl OCYLLECTBNANM METOAOM MPSIMOTO KOHTaKTa,
B CTEpPUNbHbIX YCNoBMsX. B KynbTypanbHble Yallku
BbICceBanu pnbpobnactbl 1 04HOBPEMEHHO NOMELLANH
uccrnegyembln Matepuan (45 Mr Ha yaluky), 06unbHoO
cMmoyeHHblin cpegon IMEM + 10 % 3TC. KoHtponem
cnyxunn vawku Metpu ¢ kynbTypor ubpobnactos
B MOSIHOW POCTOBOW Cpefde, HO Be3 TecTupyemoro
maTepuana. Knetkn B npucyTCTBUW WCCREeayeMOro
Matepuana KynbTUBMPOBanNW B TeyeHue 3-X CYTOK.
C  nomOWb0  MHBEPTMPOBAHHOTO  MWKpOCKOMNa
eXedHEBHO MNpOBOAMNM BU3yarnbHble HabnoaeHns,
oTtorpadpupoBaHne M OLEHMBANM  MOPOSOTMIO
nccnepyembix 06pasLoB: LEMOCTHOCTb MOHOCIIOS,
hopmMy 1 pa3mepbl KIETOK.

MponudpepaTBHylO  akTMBHOCTL  hbpobrnactos
yenoeeka OLEHMBanNM MO BPEMEHU  YABOEHMS
nonynsumm - TD, koTOpoe paccyuTbIBaNocL ¢
NCNOMb30BaHNEM CrIELYHOLLEr0 YpaBHEHNS:

TD =tp. log2 / (logNt — logNO),

roe NO — KonMyecTBO KMeTOK B MHOKynsiTe
(nocesiHHbIX)BO (hnakoH, Nt — KOMMYECTBO KNETOK,
koTopoe cobpaHo W tp — Bpems, B TEYEHUEe KOTOPOro
unbpobnacTbl KynbTeMposanucs [10].

4.  OnpepeneHne akKTMBHOCTU AerMAPOreHas B
¢ubpobnactax yenoseka(MTT-TecT)

[ns BbISBNEHUS LIMTOTOKCUYHOCTU UCCReayembiX
maTtepuanoB npumeHsnca MTT-tect. 3ToT metoq
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no3sonsieT ¢ OOMbLIOA TOYHOCTBIO U B KOPOTKME
CPOKM OMpefensiTb  KONMWYECTBO  KM3HECMOCOOHBIX
knetok. MTT (3—(4,5—anmeTunTuasonun-2)—2,5—
andbeHnnTeTpasonmMn  Bpommua) BOCCTaHABNMBAETCA
B MWUTOXOHAPWAX JKMBbIX KNETOK MOg AEUCTBUEM
CyKUeHaTAermaporeHassl A0  BOLOHEPacTBOPUMOrO
TEMHOOKpALLEHHOr0 (popmasaHa. dopmasaH MOXET
BbITb MOMPOBAH U3 KNETOK C MOMOLLbI0 OPraHnYeckux
pacTeoputenen (usonponaon, AMCO, OM®A u 1.
A.). MokasaHo, YTO OnTMYecKkas MAOTHOCTb SNKATOB
npu AnvHe BOMHbI 570HM (MakcUMym MOFMOLLEHMS
(hopmaszaHa) npomnopLmMoHanbHa KONM4ecTBy
XM3HecnocobHbIX kneTok B obpasue. Takum obpasom,
9TOT MeTOf MO3BOSISET MO ONTUYECKOA MMOTHOCTM
COMNBUNN3NPOBAHHOMO  KpacuTens  OLEeHUBaTb
KONMWUYECTBO XM3HECTOCOBHbIX KIETOK B UCCedyeMoM
obpasue [5,14,16].

AKTMBHOCTb  JerngporeHas — onpegensnm o
MOOMULMPOBAHHOMY — METOAY  XOrbCT-XaHCeHa
[14,16]. K 0,5 Mn KneToyHOM CyCneHsun B POCTOBOW
cpege OMEM BHocunm 0,1 mn pactBopa 3-(4,5-di-
methyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium  bro-
mide) B koHueHTpaumu 10 mr/mn u uHKyBMposanu
npn 370C B yCNOBMSX HaCbILLAOLLEN BMAXHOCTU B
atmocepe ¢ 5% CO2 B TeueHne 4-x yacos, ocne
WHKyGaumm  cycneHauio  ueHTpudbyrmposamm - 10
MuH npu 3000 06/MUH, nocne Yero KynbTypasnbHy
cpegy yaansanum U KneTkn OJHOKPATHO NpOMbIBasiu
pacTtBopom PBS, ocaziok pecycneHauposany B 1,2 mMn
auveTuncynbgokenga u usmepsnu yepes 30-60 MuH
onTuYeckyro NnoTHocTb D npu annHax BonH 570 1 630
HM Ha cnekTpodoTomeTpe SOLAR (PB).

5. MpuKn3HeHHOe  OKpalMBaHUE  KNEeToK
thnyopecuenHgmaLeTatom 1 OpOMUCTLIM ITUAUEM
Bnnauue

pa3nn4yHbIX r’MAPOKCHanaTuToB



Ha KM3HECMOCOBHOCTb thnbpobnacTtos
yenoBeka aHanuauposarnu MeTOA0M
NPOTOYHON  LIMTOPNYOPUMETPUM  HA  MPOTOYHOM
uutopnyopumetpe “FACSCanto II” (Becton Dickson,
CLWA) ¢ ucnonb3oBaHnem (hryopecLenH avaueTara
(FDA) u nponuauym woguza (Pl). Wcnonb3osanue
FDA n Pl no3sonuno oxapaktepu3oBaTb Monynsaumo
KNeTOK MO  KOMWYECTBY KM3HECMOCOBHBIX KNETOK,
npeTeprneBalowyx anonTo3 W  Haxogswuxcd B
COCTOSIHAW HekpoTudecko rmbemu [12,17].

[laHHbIA METOA OCHOBaH Ha TOM, YTO rMAPOGOBHLIN
n  Hednyopecumpyowmn - FDA  npoHukaeT B
XIU3HECNOCOBHbIE KIETK, FAe NoaBeEpraeTCarmaponuay
c obpasoBaHuem 06nagaloWero  WHTEHCWUBHOM
thnyopecueHumen gryopeclenHa (KneTku ¢ BbICOKO
WHTEHCUBHOCTLIO — (pnyopecueHumn  FDA  oTHocaT
K u3HecrnocobHbiM), Pl dnyopoxpomupyer [OHK
KNETOK C HapyLUEHHON MPOHULIAEMOCTBIO KMETOYHbIX
MeMbpaH W He MPOHMKAET BHYTPb XKM3HECTOCOOHbIX
KNeToKk (KNeTKn C  BbICOKOW  MHTEHCUBHOCTbIO
(onyopecueHumn Pl OTHOCAT K HEKPOTUYECKUM).
KneTkn, OEMOHCTPUPYIOLWME HU3KYIO WHTEHCUBHOCTb
(pnyopecueHumn kak FDA, tak u Pl, Haxoparcs B
COCTOSIHUM anonTo3a.

Mepes u3MepeHWeM  KneTkM nepesoauin B
CYCNEH3NI0, OTQUNILTPOBLIBAMM OT TpaHyn uYepes
KanpoHoBbI unbTp ¢ Ayerkon 0,3 x 0,3 MM ©
WHKybupoBanu B TeyeHne 15 MuH B npucyTcTBUN 1
MKr/Mn, chnyopecLenH aualeTara B TeMHoTe npu 37
0C. ®nyopecueHumio perctpuposanu B kaHane FITC
(530/30 Hm, BO3GYXaeHMe 488 HM).

Mpormanym wogug (10 mkr/mn) gobasnsnu B
CYCMEH3WM KNeToK 3a 3 MWHYTbl [0 W3MepeHus,
(bryopecLeHLMI0 KIeTOK PerucTpupoBany B kaHane
PerCP-Cy5-5-A (675/30 HMm, B036yxaeHue 488 Hm).
[ns onpefeneHnst HEraTMBHOMO KOHTPONS BHavane
N3MEPANIN UHTEHCUBHOCTb (hITyOpecLeHLMM B KaHamnax

FITC n PerCP-Cy5-5-A kneTok 6e3 kpacutenen.

CMF.Impl.Dir. Val. 5 2009
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PE3YNbTATDI

1. OnpepeneHue nponudepaTMBHON aKTUBHOCTU (hMbpobnacToB YenoBeka

OnbITbl OCYLLECTBAANM METOAOM NPSAMOrO KOHTaKTa: B CTEPWUNbHBLIX YCOBUSX. B KynbTypanbHble Yallku
BbiceBanu pubpobnacTbl 1 OAHOBPEMEHHO MOMeLanu uccneagyeMbln Matepuan (45 Mr Ha yaluky), obunbHO
cMmoueHHbI cpegoint AIMEM + 10 % 3TC. Yepes CyTk MOHOCTION Kak B KOHTPOIE, Tak W B OMbiTe Obif LenoCTHbIM
W paBHOMEpPHbIM, ubpobnactbl coxpaHsnu obbluHYy0 dopMy U pa3mepbl (pucyHok 1,2,3,4,5). HabnogeHue
nokasaro, 4YTo KneTku obnaganum XopoLUei aareaneit Ko AHy KynbTypanbHOM Yallku. Bonmam rmeibok nccneayemoro
BeLLeCTBa HanpasneHne pocTa 1 NOTHOCT MOHOCHOS KNETOK BU3yanbHO He u3MeHsnock (Tabnuua 2).

6. Tabnuua 2- onpepenexune nponudgepaTMBHON aKTUBHOCTU hubpobnacToB YenoBeka

HasBaHue matepuana 3-i1 AeHb, Kn/mn Bpems yaBoeHus,4
KoHTponb 5.4*105 52.8

Nanos 5.2*105 55.5

NanoBone 5.2*105 55.5

BoneMedik-DM 5.7*105 57

PucyHok 1 — dnbpobnacTbl KOHTPONLHOM rpynnbl, 1 PucyHok 2 — dubpobnacTbl KOHTPOMBHOM rpynnbl, 3
A€Hb Mocre nocesa [€Hb NoCre noceea
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PucyHok 3 - lMponudepauwms prubpobnactos B PucyHok 4 — BoccTaHoBIEHME MIIOTHOCTM MOHOCIION B
NPUCYTCTBUM OCTEOTPOMNHOrO MaTepuana Nanos, 3 NPUCYTCTBUM OCTEOTPONHOrO MaTepuana NanoBone,
[€eHb nocne nocesa 3 AeHb nocre nocesa

PucyHok 5 — BocctaHoBneH1e nnoTHOCTU MOHOCOS B
NPUCYTCTBUM OCTEOTPONHOMO MaTepuana BoneMedik-
DM, 3 geHb nocne nocesa

CMF.Impl.Dir. Vol. 52009 87



Mpn aHanu3e BKU3yarnbHbIX 1 KONMYECTBEHHBIX XapakTEPUCTUK, NOLCYETE BPEMEHM YABOEHWS KyNbTypbl
hnbpobnacTos Npu MCCneaoBaHNM OCTEONTACTUYECKNX MaTePUanoB Ha OCHOBE CUHTETUYECKOTO

rmopokcuanaTtuTa He perncTpupoBanoch NOBPEXAALLErO AENCTBIS Ha KNETKN, He Bbino CTUMYNSLMM
nponudepaumum (pucyHok 2,3,4,5,6).

G

N N
- N

BpemMsa yOBoeHUA, 4
I~
|

40

Control

Manos MNanoBone DMBone

PucyHok 6 — Bpems yaBoeHus nonynsuum ¢ubpobnacros
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2, OueHKa LMTOTOKCUMYHOCTH 00pa3LioB ¢ nomowbio MTT-TecTa

Ha ocHoBaHW1 KanopuMETPUYECKOrO ONPeLeneHIs akTUBHOCTY B KNETKax MATOXOHAPUANbHON CyKLMHAT
[ernaporeHasbl (KoTopasi pacLyennsieroT XenTyto conb TeTpasonus ¢ 06pasoBaH1eM NypnypHbIX KPUCTaNMOB
(hopma3zaHa) Bbiri Nony4YeHbl KONMYECTBEHHbIX [AaHHbIE O MX XM3HECNOCOBHOCTM M Nponudepaumm.

[ins conocTaBneHus akcnepuMeHTanbHbIX 3HaYEHUI ONTUYECKON MIOTHOCTH C KOMIMYECTBOM KIETOK Ha obpasyax
Bbina nocTpoeHa kannmbpoBoyHas kpueas. Ha ocHoBaHuM npoBeaeHus pesynbtatoB MTT-Tecta Gbii NOCTPOEH
rpacuk 3aBMCYMOCTM KONIMYECTBA KMETOK OT ONTUYECKON MNIOTHOCTYW 3MtoaTta(pucyHok 7,8).

/13 pucyHKa 7 BMOHO, YTO AaHHbIE O XKU3HECMOCOBHOCTM U Nponudepaun obpasuos 1,2 (Nanos, NanoBone)
MaKCUManbHO NPUBIIKEHbI K JaHHbIM, NOMTy4YeHHbIM B KOHTpONE. /3yyaemble MaTepuanbl He 06nagatoT 0CTpon
LIUTOTOKCUYHOCTBH), HE MPENATCTBYHOT Nponndepauun hnbpobnacTos.

1.2

0.8

0.4

control Nanhos NanoBone DMBone

PucyHok 7 — OnpegeneHue aktuHocTh gernaporeHas (MTT-Tect) B ombpobnacTax yenoseka
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L, oTH.efd.

1-Control
Z2-Manos

A-ManoBone
4-DEBone

o ' T ' T ' T ' ! ' I — I
400 450 500 550 600 B50 700

HnkHa BONHEI, HM

PucyHok 8 — OTHocuTEnNbHas onTuyeckast NMOTHOCTEN antaTa Ans kaxaoro obpasua
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1. MpoToyHas uutodnyopumetpus

[insi xapaKTepuCTUKM XM3HECTOCOBHOCTN KNETOK ONpeaensnm NpoOLEHT KNeToK, HaXoAsLWmMXcs B kBaapaHT Q4
(nonoxuteneHble no FDA 1 otpuuatensHble no Pl), kBagpaHte Q1 (oTpuuyatensHble no FDA n nonoxurensHble
no Pl), keagpaHTe Q3 (oTpuuatensHble no FDA u Pl), Ha ABOWHON AnarpaMMe UHTEHCUBHOCTY oITyOpeCcLEeHL B
kaHane FITC n PerCP-Cy5-5-A [12,17].

AHanua gmarpammbl NpsiMoro-60koBoro paccenBaHust ubpobnacToB nokasan, YTo B JaHHOM CYCMEH3WM KNeTok
NMEETCS OfiHa OCHOBHAS MONYMALMS 1 HECMOTPS HA HEKOTOPYHO FeTEPOrEHHOCTb B CYCMEH3WUN HEMb3s BbIAENTD
Apyrvie cybnonynsauum, YeTKo pasnuyaroLwmecs no AaHHLIM napaMeTpam. [eiTrpoBaHne OCHOBHOW NONyNsLmmn
(hnbpobnacTos, Noka3biBaeT, 4To OHa BkNtovaeT Bonee 90% oT 0bLLero KonmyecTsa KeTok (PUCYHOK.9).

Ha gBymepHoi gnarpamme nHteHcuBHocTu donyopecueHummn FITC/PerCP-Cy5-5-A KOHTPOMbHbIE KNETKM,
nHKybupoBaHHble ¢ FDA u Pl, pacnonaratotcs npeMmyLiecTBeHHO B kBaapaHTe Q4, T.e. XapaKkTepuayoTcs
BbICOKOM WHTEHCMBHOCTBIO oriyopecteHuun FDA (pucyHok 10). HekoTopoe KOnM4ecTBO KNEeTOK PermcTpupyeTcs
B kBagpaHTax Q1 n Q3. CratucTuyeckuit aHanna nokasbiBaet 4to FDA+/PI- kneTku CoCTaBnsoT OKOMO

97,5%, Toraa kak konunyectso knetok FDA-/Pl+u FDA-/PI- - 2,0 n 0,5% cootBeTcTtBeHHO. CneaoBaTenbHO
ncxoaHas nonynsauus ubpobnactoB xapakTepu3yeTcs BbICOKOW XM3HECTOCOOHOCTBIO C HU3KUM COAEPKaHNEM
HEKPOTUYECKMX W anonToTUYecknx knetok (Tabmuua 3).

Tabnuua 3 CraTtucTU4eckue AaHHbIE MO KONUYECTBY XU3HECNOCOOHbIX, aNONTOTUYECKUX U
HeKPOTUYECKUX KIETOK B CYCMEeH3UsX

®unbpobnacTbl Xusble, % anonToTuyeckue HeKpoTMYeckue
®unbpobnacTbl (KOHTPOSb) 97,0 0,7 2,3
®nbpobnactbi+Nanos 97,1 0,7 2,1
®nbpobdnactbi+NanoBone 97,0 0,7 2,2
®nbpobnactbi+DMBone 96,6 11 2,3
Kontponb+H,0, 0 88,3 1,7
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[lBymepHble Auarpammbl NpsmMoro-6OKOBOr0 paccemBaHus W WHTEHCMBHOCTW dhnyopecueHumn FITC/PerCP-
Cy5-5-A hnbpobnactos, KynbTUBMPOBAHHLIX B Cpede C OCTeOTpOrnHbIMM Matepuanamu BoneMedik-DM, Na-
nos 1 NanoBone, NpakTU4eCckn MOEHTUYHBI C KOHTPOMbHbIMU. OTO NO3BONSET Npegnonaratb, YTO NPUCYTCTBUE
B Cpefe KyMbTUBMPOBaHMS OCTEOTPOMNHbIX MaTepuanoB Ha OcHoBe rugpokcuanatuta (BoneMedik-DM, Nanos u
NanoBone) He 0Kka3blBaloT JOCTOBEPHOrO BRWSHUS Ha KU3HECTOCOBHOCTL hmbpobnactoB. 10 NPeanonoxeHme
NOATBEPXKOAETCH MpeacTaBneHHbIMM B Tabnuue [AaHHbIMKM - CTAaTUCTUYECKOTO aHamuia Mo KONMYecTBy
KM3HECMOCOBHBIX, anONTOTUYECKMX U HEKPOTUYECKUX KIETOK B CYCMEH3USIX.
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PucyHok 9 Inarpamma npsimoro-60koBoro paccensanmus gpubpobnacTos
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PucyHok 10 [JnarpamMmmbl HTEHCUMBHOCTM GhnyopecLeHummn pubpobnactos B kaHanax FITC u PerCP-Cy5-5-A nocne
nHKy6auum ¢ FDA n Pl

dnbpobnacTbl, NOABEPrHYThIE OKUCIUTENBHOMY Bo3gencTuio nepekucn (1 mn 30 MUH) MMET CyLiecTBEHHO
OT/INYAKOLLMECS OT KOHTPOSbHBIX KNETOK ABYMEPHbIE AnarpaMmbl NpsiMoro-60K0BOro paccemBaHms U IHTEHCUBHOCTY
dnyopecueHummn FITC/PerCP-Cy5-5-A.

OpHOBpEMEHHO Ha AuarpamMme  MHTEeHcuBHOCTM  donyopecueHumn  FITC/PerCP-Cy5-5-A,  ¢ubpobnacTos,
NOABEPTHYTbIX BO3AENCTBMIO NEPEKNCH, PETUCTPUPYETCA NONTHOE OTCYTCTBME KNETOK B kBagpaHTe Q4, Toraa kak B
ksagpaHTax Q1 1 Q3 Konm4ecTBO KNETOK pesko yeennumBaetcs (pucyHok.11). Mocne unkybauum dpubpobnactos ¢
nepeknchbio B TeveHne 30 MUH KOMYEeCTBO anonTOTUYECKUX KNETOK COCTaBnseT okoro 92%, HekpoTuyeckux — 8%.

HOTepFI KM3HECTOCOBHOCTM Cbl/l6pO6J'IaCTOB npu AENCTBMM nepexkncn BHa4vane peanunsyeTcd nocpecTBOM pa3BuUTnA

anonTto3a, B JanbHeileM YacTb anonTOTUYECKUX KIEeTOK npetepnesarnT HEKPOTUYECKYHO rmbens, BEPOATHO,
BCrneacTeme qpesmepHon OKUCTIUTENBHOM Harpysku. OTW fjaHHble YKa3bIBaloT TakXXe Ha BbICOKYIO YyBCTBUTEITbHOCTb
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PucyHok 11 [Juarpammbl IHTEHCUBHOCTM (hryOpECLieHLMM NOABEPTHYTLIX BO3AENCTBMIO Nepekucy nbpobnactos,

B kaHanax FITC n PerCP-Cy5-5-A nocne nrkybauum ¢ FDA u Pl
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3AKINOYEHUE

B okcnepumeHTe  Obina  u3yyeHa  peakuus
KNEeTOYHOM KynbTypbl (nbpobnactoB Ha pasnuyHble
OCTEOTPOMHbIE MaTepuaribl Ha OCHOBE CUHTETUYECKOrO
rmgpokcuanaTura.

MpuUMEHeHHas METOAONOMMsS  UCCNEdoBaHNs  Ha
KyNbTypax KNeToK — ee NpUHLMNbI, METOAbI 1 MOZenu,
MO3BONMNN N Vitro NPOBOAUTL KOMMNEKCHYHD OLIEHKY
MaTepmasnoB Ha LUTOTOKCUYHOCTb, BOCOBMECTUMOCTb
N UX BNUSHWUE HA MponMdepaTBHYI0 aKTUBHOCTb W
OCHOBHY0 CUHTE3VPYHOLLYIO (DYHKLIMIO KMETOK.

Mo pesynbTataM M3yYyeHWs [OUHaMUKM  pocTa
KynbTypbl pnbpobnacToB, OLEHKM aKTUBHOCTW WX
BHYTPUKNETOYHbIX  AErMApOreHas, MpuKU3HEHHOro
(hNyopoXpOMMPOBaHMA KIETOK nyopecLemnH
[VaLeTaToM v NpoNMUaNYM MOLULOM YCTAHOBNEHO, YTO
NPUCYTCTBIE B CPEAE KYNbTUBUPOBAHMS OCTEOTPOMHBIX
MaTepuanoB Ha OCHOBe ruapokcuanatuta (BoneMedik-
DM, Nanos 1 NanoBone) He oka3blBaeT 4OCTOBEPHOMO
BMUSIHNS HA KM3HECNOCOBHOCTL (hnbpobnacTos.

cnonb3oBaHue npuHLMNa napannensHoro
NCCMEeOBaHNA  KMETOYHbIX KyMbTyp C  NOMOLLbIO
MOPMONOrMYECKNX, BUOXMMNYECKNX METOA0B
NO3BOMMMNO  YCTAHOBWUTb  MHEPTHbIA  XapakTep
Bronormyeckoro ahdekTa CUHTETNYECKOro
rmgpokcmanatuta.  llog  BIMSHMEM  M3yYaeMbIX

MaTepuanoB Ha ocHoBe [A He perucTpupoBanocb
3HauMMoe noBpexgjaiollee AENCTBME HA KIETKM, He
b0 cTUMYnALMK NponudepaLmu.

Takum 0Opasom, MpoBEAEHHOE — UCCMeoBaHue,
B pamkax KOTOPOrO M3y4yeHa nponudepaums
(hnbpobnacToB Yenoseka Ha 0bpasLax COBPEMEHHbIX

OCTEOTPONHbIX Matepunanos, MNO3BONAET CAenatb
BbIBOZ 00 OTCYTCTBUWN Y HUX LIUTOTOKCHUYECKNX CBOWCTB.
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