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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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EFFECT OF SURFACE TREATMENT PROTOCOLS OF ZIRCONIUM DIOXIDE
MULTILAYER RESTORATIONS ON FUNCTIONAL PROPERTIES OF THE HUMAN
ORAL MUCOSA STROMAL CELLS

Mordanov O.S, Khabadze Z.S, Meremkulov R.A, Saeidyan S, Golovina V, Kozlova Z.V, Fokina S.A, Kostinskaya M.V,
Eliseeva T.A.

Medical Institute, Peoples' Friendship University of Russia named after Patrice Lumumba (RUDN), Russian Federation.

Abstract.

Aim: To study the effect of protocols of surface treatment
of zirconium dioxide multilayer restorations on the functional
properties of stromal cells of the human oral mucosa using
molecular biological methods.

Materials and methods: For all experiments, identical
standardized specimens of different types of zirconia with a
diameter of 10 mm and a height of 1 mm were used. These
types included Katana (Kuraray Noritake Dental, Tokyo, Japan)
HTML (control) UTML, STML and ZirCAD Prime (Ivoclar
Vivadent). DMEM/F12 growth medium (Paneco, Russian
Federation) with addition of fetal calf serum (Gibco, USA) up to
10% and penicillin-streptomycin (Paneco, Russian Federation)
up to 1% was used in the experiment. Cells were detached from
the culture substrate with trypsin-EDTA solution (Paneco, RF)
and their number and viability were assessed using an automatic
counter TC-20 (Bio-Rad, USA). For repopulation, samples
were transferred into wells of a 96-well culture plate (1 sample
in 1 well) and cell suspension was layered at the rate of 12.5
thousand or 25 thousand live cells per well. After 48 hours, the
cytotoxic properties of the tested samples were evaluated in
vitro.

Results: According to the results of MTT test we can conclude
that samples of ZirCad Prime and Katana UTML groups do not
show cytotoxic properties (score "0" on the cytotoxicity scale
according to GOST R ISO 10993-5-2009 "National Standard
of the Russian Federation. Medical devices. Evaluation
of biological effect of medical devices. Part 5. Studies on
cytotoxicity: in vitro methods"). The samples of Katana STML
group samples were slightly reduced compared to the control
(about 12%), nevertheless, these samples can also be considered
non-cytotoxic (Figure xxx). Analyzing the direct contact with
the material in all samples, a good occupancy of the material by
cells was observed, in particular, the polished surface prevailed
over the glazed one, however, this difference is not statistically
significant.

Conclusion: Analysis of human oral stromal cells to
zirconium dioxide showed no statistically significant effect of
different surface treatment protocols. However, the number of
fibroblasts prevailed on the polished surface.

Key words. Human oral stromal cells, MMT-analysis,
zirconium dioxide, roughness, glaze.

Introduction.

Zirconium dioxide (ZrO2) is widely used in dentistry due to
its mechanical properties [1]. The first generations of zirconia
were characterized by high strength but lacked aesthetic
characteristics [2]. With the development of new generations
of zirconium dioxide characterized by improved transparency,
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it became possible to use this material in a monolithic form,
eliminating the need to use ceramic application [3].

Despite the improved aesthetic characteristics of zirconia, it
cannot always meet the high aesthetic requirements of patients
without additional treatment [4,5]. This treatment includes the
application of a glaze layer or surface polishing. Some studies
have reported advantages of polished over glazed zirconia
surfaces [6]. However, these studies lack uniform data regarding
surface roughness, which may vary depending on the type of
method used [6-10].

Comprehensive characterization helps clinicians balance the
aesthetics and durability of zirconia restorations, including
biological quality. Thus, the aim is to study the effect of
protocols of surface treatment of zirconium dioxide multilayer
restorations on the functional properties of stromal cells of the
human oral mucosa using molecular biological methods.

Materials and Methods.

The same standardized samples (disks) of different types of
zirconium dioxide with a diameter of 10 mm and a height of 1
mm were used for all experiments. Free open-source software
Tinkercad (Autocad) was used to create the STL file of the model.
The 3D design of the model was created in the software. The
basic shape of the model and model parameters were selected:
length, width, height, radius. Then "model holders" were added
for easy separation of the milled model from the zirconium
dioxide block before synthesizing. The model was exported
as an STL file and then loaded into a CAD/CAM program
in the dental laboratory (Exocad). The models were milled
and synthesized in accordance with standard (conventional
sintering). Surface treatment was carried out according to the
protocol (polishing and glazing).

The control group included specimens made of conventional
zirconia stabilized with 3 mol% yttrium (3Y-TZP) Katana
HTML (High Translucent Multi Layered zirconia, Kuraray
Noritake Dental, Tokyo, Japan). These disks have high
mechanical strength, making them an ideal choice for extended
bridges. The HTML has more of a tetragonal phase. The groups
studied included zirconia specimens with a predominantly
cubic phase. ZirCAD Prime (Ivoclar Vivadent) is a multiphase
multilayer material consisting of a 5Y-TZP enamel layer
(approximately 19%), a transition layer (25%), and a 3Y-TZP
dentin layer (56%); Katana (Kuraray Noritake Dental, Tokyo,
Japan) UTML and Katana STML contain more than 50% and
more than 25% cubic phase, respectively.

The samples were sterilized by UV irradiation; no contamination
of the samples with fungi, bacteria or other agents was detected
in further work. To test the cytotoxic properties of the samples we
used primary cell culture of stromal cells isolated from the biopsy
of the mucous membrane of the floor of the human oral cavity.
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DMEM/F12 growth medium (Paneco, Russian Federation)
with addition of fetal calf serum (Gibco, USA) up to 10% and
penicillin-streptomycin (Paneco, Russian Federation) up to
1% was used in the experiment. Cells were detached from the
culture substrate with trypsin-EDTA solution (Paneco, RF) and
their number and viability were assessed using an automatic
counter TC-20 (Bio-Rad, USA). For repopulation, samples
were transferred into wells of a 96-well culture plate (1 sample in
1 well) and cell suspension was layered at the rate of 12.5 thousand
or 25 thousand live cells per well. After 48 hours, the cytotoxic
properties of the tested samples were evaluated in vitro.

To evaluate the ratio of live and dead cells adhered on the
surface of the samples, they were stained with 2 pM Calcein
AM solution (Santa Cruz, USA) and 2.5 pg/ml propidium
iodide solution (Santa Cruz, USA) for 30 minutes in the dark at
37°C. The staining result was evaluated using a Leica DM 4000
B fluorescence microscope and LAS AF v.3.1.0 build 8587
software (Leica Microsystems, Germany).

Method for estimation of total metabolic activity of cells using
the MTT. A colorimetric MTT assay was used to quantify the
repopulation efficiency. MTT (Sigma-Aldrich, USA) was added
to the wells with seeded samples in growth medium to a final
concentration of 1.5 mg/mL and left under standard culture
conditions for 24 hours (since the surface area of the samples is
relatively small). During this time, succinate dehydrogenase of
mitochondriaoflivingcellsreducedlightyellow MTT tetrazolium
(3-(4,5-dimethylthiazolyl-2)-2,5-diphenyltetrazolium bromide)
to insoluble dark-colored formazan. The reaction development
was monitored visually by light microscopy by the formation
of formazan crystals. Medium with MTT was removed, 100 pl
of solvent (DMSO, PanEco) was added to the wells to dissolve
precipitated formazan crystals and incubated for 1 hour at 37°C
Macrophotograph of the elution process is shown in Figure 1.
The optical density of the eluate was measured at A=540 nm.

my LS L -,

Figure 1. Color development during the MTT test. Wells BI-El
contained polished samples, wells B4-E4 contained glazed samples.
Macrophotograph.
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Results.

Control group.

As can be seen from Figure 2, both types of samples were
optically opaque, which makes it difficult to examine them by
light microscopy. At the same time, the study showed that in
the areas undamaged by mechanical movement, direct contact
between cells and samples was preserved, and there were no
cells with signs of necrotic or apoptotic death in the wells.

It is important to note that in the wells with polished samples
we observed small fragments of optically opaque material on
the surface of the cell monolayer, which probably got there from
the surface of the samples.

The method of staining with calcein-AM and propidium
iodide is presented in Figure 3. As can be seen from Figure 3,
red luminescence of dead cell nuclei was not detected at this
magnification. Live cells were uniformly located on the surface
of the tested samples, while maintaining the wave pattern
characteristic of stromal cells in wells with higher seeding
density.

This experiment also revealed the possibility of damage to the
cell monolayer when removing samples from the narrow wells
of the plate using tweezers (Figure 4).

According to the results of MTT test we can conclude that
samples of ZirCad Prime and Katana UTML groups do not
show cytotoxic properties (score "0" on the cytotoxicity scale
according to GOST R ISO 10993-5-2009 "National Standard
of the Russian Federation. Medical devices. Evaluation
of biological effect of medical devices. Part 5. Studies on
cytotoxicity: in vitro methods"). The samples of Katana STML
group samples were slightly reduced compared to the control
(about 12%), nevertheless, these samples can also be considered
non-cytotoxic (Figure xxx). Analyzing the direct contact with
the material in all samples, a good occupancy of the material by
cells was observed, in particular, the polished surface prevailed
over the glazed one, however, this difference is not statistically
significant (Figure 5).

Discussion.

The ability of a material to coexist with living tissue
without any deleterious effects is called biocompatibility. The
biocompatibility of materials used in dental restorations is
a critical issue because these materials are placed in the oral
cavity and form an active contact.

Zirconium dioxide is a chemically stable dental ceramic;
however, before it can be used as a biomedical material, the
effects of exposure to different environments on the human body
must be considered. It has been previously reported that yttrium
is a cytotoxic element depending on the magnitude of exposure
as well as the concentration. Therefore, the biocompatibility of
stabilized zirconium dioxide with different yttrium content is
described below.

Considering that biological tissues interact only with the outer
surface of materials, several methods have been used to study
the cytotoxic properties of the ZrO2 surface. In this research
work, not only zirconium dioxide containing different amounts
of yttrium, but also the glazed surface was compared.

Surface micro-roughness plays a conductive role in initial
cell adhesion. To create a favourable microenvironment for
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Figure 2. Direct contact areas of the tested samples. Phase-contrast microscopy, *200.
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Figure 3. Live (stained with calcein-AM, green glow) and dead (stained with propidium iodide, red glow) cells on the surface of the tested samples.
Fluorescence microscopy, panoramic images. 1 mm scale marker.
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Figure 4. Mechanical damage to the monolayer of cells adhered on the surface of the tested samples. Fluorescence microscopy, panoramic images.

1 mm scale marker.
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Figure 5. MTT test. la - polished ZirCad Prime, 1b - glazed ZirCad Prime, 2a - polished Katana UTML, 2b - glazed Katana UTML, 3a -
polished Katana STML, 3b - glazed Katana STML. K - control group (cells without zirconium dioxide).

cell adhesion and proliferation in vitro, type I collagen is one
of the most widely used coating materials. Immobilized coating
of type I collagen on zirconium dioxide surface showed good
cell response including adhesion, proliferation, however, and
glazed surface promotes cell attachment, proliferation, and
differentiation, but to a lesser extent.

Conclusion.

Thus, analysis of human oral stromal cells to zirconium dioxide
showed no statistically significant effect of different surface

© GMN

treatment protocols. The obtained data allow us to conclude that
the tested samples (control group, polished and glazed surfaces)
have no cytotoxic properties (score "0" on the cytotoxicity scale
according to GOST R ISO 10993-5-2009). However, the number
of fibroblasts prevailed on the polished surface.
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PE3IOME
BJIMAAHUE IMPOTOKOJIOB OBPABOTKHA
MMOBEPXHOCTH MHOTI'OCJIOMHBIX

PECTABPAIIMM W3 JHOKCHJA IIMPKOHHUS HA
®YHKIIMOHAJIBHBIE CBOMCTBA CTPOMAJIBHBIX
KJETOK CJIM3UCTOM OBOJIOYKH MOJJOCTH PTA
YEJOBEKA

Mopnanos O.C, Xa6anze 3.C., MepemkyJioB P.A, Caennsin
C., T'oaoBuna B, Ko3iiopa 3.B, ®okuna C.A, KocTtunckast
M.B, EauceeBa T.A.

Meouyunckuti - uncmumym, @DIAOY BO  «Poccutickuil
Yuueepcumem [pyocoer Hapoooe um. Ilampuca JlymymoOwry
(PY/IH).

Hean: I3yunTs BAMSIHIE IPOTOKOIIOB 00pabOTKH TOBEPXHOCTH
MHOTOCJIOMHBIX pecTaBpalMid M3 JAHOKCHIA LHUPKOHUS Ha
(YHKIIMOHATBHBIE CBOHCTBA CTPOMANIBHBIX KJIETOK CITU3HUCTOMN
000JIOYKH TIOJIOCTH pPTa YEIOBEKa C TOMOIIBIO MOJEKYISIPHO-
OHMOJIOTUYECKNX METOJIOB.

Martepuanbsl M Meroabl: [[1s8 BceX OSKCHEPUMEHTOB
WCTIOTH30BATIM WACHTHYHBIC CTAaHAapPTH3HPOBAaHHBIE 0Opa3IlbI
pa3IMYHBIX THUIIOB IHOKCHAA IUPKOHUSA muamerpoM 10 MM m
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Boicotoi 1 MM. K atum tumam otHocwimucs Katana (Kuraray
Noritake Dental, Tokuo, Snonust) HTML (xonTtpons) UTML,
STML u ZirCAD Prime (Ivoclar Vivadent). B skcniepumenTe
ucnoib3oBanu cpeay poctra DMEM/F12 (Paneco, Poccuiickas
denepanust) ¢ nodaBneHneM (QeTanbHOM TeIsTYbel CHIBOPOTKH
(Gibco, CIHA) mo 10% W mNCHUNMLTHHA-CTPESITOMHIIMHA
(Paneco, Poccuiickas @enepanus) mo 1%. Kierkn otaensimu
OT KyJIbTypaJIbHOrO cyOcTpara ¢ TIOMOIUBIO pPacTBoOpa
tpuncuH-OATA (Paneco, P®) u oneHnBaim nx KOJIMYECTBO U
KM3HECIIOCOOHOCTh C MOMOIIBI0 aBTOMAaTHYECKOTO CUETYHMKA
TC-20 (Bio-Rad, CIIIA). Jns pemnomyasiuui  oOpasisl
TIEPEHOCHIIN B TYHKH 96-TyHOUYHOTO KyJIBTYPaIbHOTO IIaHIIETa
(1 obpazen B 1 TyHKY) ¥ HaCJIaMBAJIH KJIETOYHYIO CYCIIEH3HIO U3
pacuera 12,5 Thic. i 25 ThIC. )KUBBIX KJIETOK Ha JyHKY. Uepes
48 bacoB NHpPOBONMIIACH OIEHKA IHUTOTOKCHYECKHX CBOMCTB
HccIelyeMbIX 00pasIioB in vitro.

PesyabTatsl: Ilo pesyapraram MTT-Tecta MOXHO clenaTh
BBEIBOJI, uTO 0Opasubl rpynn ZirCad Prime u Katana UTML
HE TPOSBISAIOT LUTOTOKCHYECKMX CBOWCTB (omeHka "0" mo
IKaje IMATOTOKCHMYHOCTH B coorBercTtBuHM ¢ I'OCT P MCO
10993-5-2009  "HamuonaneHelii  ctangapT  Poccuiickoit
®enepanun. Mznenust menunmHckue. OnieHKa OMOIOTHIECKOTo
JeicTBus MeguUMHCKUX u3nenuil. Yacts 5. MccnenoBanus Ha
LUTOTOKCHUYHOCTh: METOABI in vitro"). Y o0pasnoB rpymisi
Katana STML ona 0bU1a HECKOJIBKO CHHXKCHA MO CPABHECHUIO
¢ xoHTpoeM (okono 12 %), TemM He MeHee, 3TH 00pa3IbI
TaKKe MOKHO CUHMTAaTh HEIUTOTOKCHYHBIMH (puc. xxx). [Ipn
aHaJM3€e NPSIMOTO KOHTAKTa C MaTepHalioM BO Bcex oOpasiax
HaOII0aNIOCh XOpolllee 3alloJIHEHUE MaTepHana KISTKaAMH,
B 4YacTHOCTH, IIOJMPOBaHHAs IOBEPXHOCTh Mpeolanaia
HaJ TJa3ypoBaHHOH, OJHAKO O3Ta pa3HHWLA HE SBISETCS
CTaTHCTHYECKH 3HAYMMOHM.

3akJ0ueHne: AHAJM3 OTHOIICHHS CTPOMAIBHBIX KIIETOK
POTOBO MOJOCTH YEIOBEKA K TUOKCHLy IUPKOHHUS HE BBISIBHI
CTaTHCTHYECKH 3HAYMMOTO BIMSHHS PA3IMYHBIX ITPOTOKOJIOB
00paboTku moBepxHOCTH. OmHAKO KoimyecTBO (GHUOpoOIacTOB
peo0JIaialio Ha MOJIMPOBAHHON TTOBEPXHOCTH.

KnaioueBble ciioBa: cTpoManbHbIE KIETKH IIOJIOCTH pTa
yenoBeka. MMT-ananus, TMOKCH] IMPKOHMUS, IIEPOXOBATOCTD,
rJ1a3ypb.
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LEHOMIMNWo  MXOIEIOOL  BMbJ30mH  M30LgdGODY
9939 OHO dOMEMROMEIO0 IJ0MOIYOOL godmygbgdoom.
Osboems  @s 3gmmegdo:  gzgams  gdudg®odgb@Eolbomgol
390mygbgdmmo  odbs  go®3mbomdol  @omdlowol
bbgoolbgs  GHodolb 0abGWGmo  LEBIHEHBIdMwo
60dmdgoo 10 90 ©osdgEHMom s 1 83 Lodspwom. gb
&03900 9m0(3930 353bsl  (Kuraray Noritake Dental,
A™300, 0s3mbos) HTML (3mb@dmeo) UTML, STML
©5 ZirCAD Prime (Ivoclar Vivadent). gdudg®odgb@do
299mygbgdv9e0s BOHEOL Lsdmewgds DMEM/F12 (35693m,
Lol BgEIMs30s) Bogmgol bBIML TMsEOL (30d3m,
58d) 10%-09 s 396030 0b-LEMg3EHMI0Eobol (35693m,
HLgnol 539qMs30s) 1%-0009 ©s35EHJO00 TSEHJOOm.
MR OIJO0 3539y 3MEGHUIOHoL LdLEBHMIGHL GHOMoFBLOb-
EDTA bbbstol qo8mygbgdom (Paneco, Hmligoo) o
05000 ©5mYbmds s LOEGMEbEOLYbIMOBMds FgzzoLs
33GMIoGHmMo  IMoEbggeol asdmygbadoo TC-20 (Bio-
Rad, dd). bgmsboo 3m3mwsgoobmgol, bodwdgdo
3905039bgb 96 F509MH 00560 3MWEHWOOL BoOROGHOL
39080 (1 Bodnmdo 1 FodmOowdg) ©o MxOIOL
bL3gbBos Bgbom 0ym BB 12,5 5mMsLo 96 25 soslio
3MEbswo MXGIO MoOM  FodOHowbg. 48 Lssmob
9909y  IgLHogeowo  60dxdqdol  o@m@Gmdbow®o
®30L90900 d9g3sLQos in vitro.
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d99900: MTT BgbBHol 9909390bg ©oyMHbmdom,
99230d0s 53513360, GMI ZirCad Prime o Katana

UTML x3953990L 6033900 96 93009696 30GH™EGH™Jlom
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