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Annoramus. [IeeKThl KOCTHOI TKaHU CTAHOBSITCS BCe 00Jiee pacIpoCTpaHEHHBIMU
¥ 0Ka3bIBAIOT OTPOMHOE BIMSTHHAE HAa KAUeCTBO XXM3HM MAIIMeHTOB. AKTyaIbHOM ITpo0IIe-
MO COBPEMEHHBIX TPABMATOJIOTUU U OPTOTEANU SBJISIETCS IOUCK HOBBIX OCTE03aMELLAI0-
IIMX MAaTEePUAJIOB IJIsI UMIUTAHTAILIMH, COYCTAIOIINX B Ce0€ OTCYTCTBME IIMTOTOKCUYHOCTH,
BBICOKYIO TIPOYHOCTh U OCTEOMHTETPAIIMOHHBIC XapaKTePUCTUKU. []eab uccaedoganus —
OITPENESIUTh XapaKTep BIUSHUS HOBBIX KepaMUIeCKIX MaTepHUaioB HA OCHOBE IIMPKOHATA
JIaHTaHA Ha KYJbTYpPY KJIETOK YeJI0BEKa IS OIICHKY MEPCIIEKTUBHOCTU UX IIPUMEHEHMS
B KaueCTBE OCTeO3aMeIIAIOIINX UMIUIAHTaTOB. Mamepuans: u memodst. O0pa31Ibl OMOKepa-
MUKU MoJTydeHbl B MTHCTUTYTE BBICOKOTEMIIEPaTypPHOI SJIEKTPOXUMHU Y PaJIbCKOTO OTIE-
neHus Poccuiickoii akanemun HayK (MBTD YpO PAH). /I uccinenoBaHMUs IIMTOCOBME-
CTUMOCTH U3y4aeMbIX MAaTEPUAJIOB UCITOIb30BaIM KYJIbTYPY AepPMaIbHBIX (hOPOOIaCTOB
yesoBeka. KieTku KynbTuBupoBanu B cpene Mrma, MogudunmpoBanHoii o dyi1b0eKKo
(anen. Dulbecco’s Modified Eagle Medium, DMEM; «buonot»). O6pas3iisl 0noKepaMm-
k1 — La,Zr,0; (uupkoHar jantaHa HemonuposaHHslid, LIJT), La, yCa, ;Zr,04 o5 (LupKO-
HAaT JJaHTaHa, JonupoBaHHbIi KaubuueM, LJIK) u La, ¢S, ; Zr,04 o5 (1MpKOHAT TaHTaHA,
nonupoBaHHBIN cTpoHIMeM, 1IJIC) — mMcmonrb30Bain B BUAE KPYIJIBIX IUIACTUHOK AHA-
METPOM 5 MM U ToIuHON 2 MM. [locie crepunn3anuy IaCTUHKY TTIOMEIaIn B JIyH-
K1 24-JIyHOYHOTO TIJIaHIIIeTa 1 HAHOCWJIN Ha HUX CyCITeH3uo KireTok (500 mxir). Kinetku
KYJIbTUBUPOBaIU 0e3 CMEHBI Cpeabl B TeueHue 5 cyToK. KoHTpoiab — IyHKM 6e3 oOpa3-
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1HoB 6mokepamMuku. McciemoBaHre MIMTOCOBMECTUMOCTH KepaMUUECKUX MaTepHUaIOB
BKJTIOYAJIO B Ce0sT oTpeIesIeHre XXIU3HECTIOCOOHOCTH M PO epaTuBHON aKTUBHOCTH
KJIeTOK 4epe3 1, 3 1 5 CyTOK KyJabTUBUpPOBaHUS. Pesyabmamot. iccaenoBaHme ycTaHoO-
BUJIO IUTOCOBMECTUMOCTb M3y4aeMoOli KEpaMUKM Ha OCHOBE LIMpKOHaTa JlaHTaHa. [lo-
Ka3aHO HapacTaHWe MPoJn(epaTUBHON aKTUBHOCTA M MHIEKCA KM3HECITOCOOHOCTH
$ubpobIaCcTOB Yea0BEKa IMOCe TIeproia afanTaluy KJIEeTOK K BO3AEMCTBUIO UCCenye-
MBIX KepaMUIECKIX MaTepHaIOB. YCTAaHOBJICHO, YTO JONMPOBAaHNE IIMPKOHATA JJaHTaHA
KaJIbLIMEM JIMOO CTPOHIIMEM 3aMeIsIeT ananTtaiuio (pudpobaacToB yejoBeka B Ipoliec-
ce KyJbTUBUPOBAHUS HA UCCIENYEMbIX KEpAaMMUYECKMX MaTepuasax 0e3 CyleCTBEHHBIX
pasnmunii mexxny LIJIK u LIJIC. Buigoodw:. T1pu B3aumoneiictBuu puodpo0I1acToB YeIoBe-
Ka ¢ MCCIeAYeMBIMHI KepaMIMIeCKUMI MaTepHraIaMU XXKNU3HECTIOCOOHOCTh KJIETOK M3Me-
HsIETCS B TIpeaesiax JOMYyCTUMbIX 3HAYEHUM U SIBASIETCS IOCTATOUHOM 7151 MOAIepXKaHUs
X BOCCTAHOBUTEJIBHOTO ITOTEHIINANA. Peamn3amnust HacTOSIIEro 3Tarna JOKIMHIYECKIX
KUCCEN0BaHUI 1aeT 000CHOBAHUE NaJIbHEMIIIEMY U3YUYEHUIO 3TUX MAaTepUaoB JIJIsl ayT-
MEHTAlUN KOCTHOU TKaHU.

KiroueBsie ciioBa: neeKThl KOCTHOM TKaHM, ayTMEHTAIIMSI, OCTe03aMeIalomnii Ma-
Tepua, OMoKepamMurKa, IIMPKOHAT JaHTaHa
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pacoBoit 1 AHHe BranumuposHe KacbssHoBoit (MBTD YpO PAH), a takke Exarepune
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Abstract. Bone defects are becoming increasingly common and have a huge impact
on the quality of life of patients. The development of new materials for bone implantation
is a major challenge. Objective of the study is to determine the influence of new ceramic ma-
terials based on lanthanum zirconate on human cell culture in order to assess the prospects
for their use as bone replacement implants. Materials and methods. To study the cytocom-
patibility of the new materials, a culture of human dermal fibroblasts was used. Bioceramic
samples: La,Zr,0, (undoped lanthanum zirconate, LZ), La, ,Ca,,Zr,0q 45 (calcium-doped
lanthanum zirconate, LZCa) and La, oSt ,Zr,0, ¢s (lanthanum zirconate doped with stron-
tium, LZSr), were used in the form of round plates (d = 5 mm, # = 2 mm). Sterile plates
were placed into the wells of a 24-well plate and a cell suspension (500 ul) was added. Cells
were cultured without changing the medium for 5 days. Control — wells without bioceram-
ic samples. The cytocompatibility study included determination of the viability and prolif-
erative activity of cells after 1, 3 and 5 days of cultivation. Results. The study determined the
cytocompatibility of the studied ceramics based on lanthanum zirconate. An increase in
the proliferative activity and viability of human fibroblasts after a period of cell adapta-
tion was shown. It has been established that doping lanthanum zirconate with calcium or
strontium slows down the adaptation of human fibroblasts during cultivation without sig-
nificant differences between LZCa and LZSr. Conclusions. The viability of human fibro-
blasts varies within acceptable values and is sufficient to maintain their recovery potential
when growing on the ceramic materials under study. The implementation of this stage of
preclinical research provides justification for further study of these materials for bone tis-
sue augmentation.

Keywords: bone tissue defects, augmentation, bone replacement material, biocera-
mics, lanthanum zirconate
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Bsenenue. /Ie(peKThl KOCTHOM TKAHU, CBSI3aHHBIE C TPABMOIA, JeTreHepaTUBHbBI-
MU 3200JIeBaHUSIMU OIIOPHO-IBUTaTeJbHOIO amrapara, OCTeOMUEIUTaMU, OH-
KOJIOTMYECKHUMU 3a00JIeBAaHUSIMU, CTAHOBSITCSL BCe 0oJiee pacIpoCTpaHEHHBIMU
M OKa3bIBAIOT OTPOMHOE BIUSIHUE HA KaYeCTBO KM3HU MalMeHTOB [1]. «30/10ThIM
CTaHIapTOM» SIBJISIETCSI KOCTHAS IIJIaCTUKA ayTOJOTMYHBIM MaTepUaioM, o0jaaa-
IOIIAs1 OCTCOKOHIYKIIMEN, OCTECOMHAYKIIMEN, CTUMYJISIIIUEN OCTEOreHe3a, OqHa-
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KO B MecTe 3a00pa KOCTHOI TKAaHW MOTYT Pa3BUThCS CTOMKMIT 00JICBOI CHHIPOM,
MHQEKIIMOHHO-BOCIIAIMTEILHBIN Mpo1iecc, ChOPMUPOBATHCS ICTETUUSCKUI e~
dekT [2—4]. AKTyarbHOM TTpo0IeMOoit COBpeMeHHBIX TPaBMAaTOJIOTUH 1 OPTOTTC NI
SIBJISICTCSI CO3JaHNEe HOBBIX OCTe03aMeIIaloIINX MaTepHUAIOB IJIsl UMILIAaHTAIIUN,
COYETAIONINX B Ce0€ OTCYTCTBHE IIUTOTOKCUYHOCTH, BEICOKYIO IIPOYHOCTD U OCTE-
OMHTErpalliOHHbIC XapaKTepuCcTuKU. biaaromapss 0MOCOBMECTUMOCTU U OTJIMY-
HBIM (PM3UKO-XUMUIECKIM CBOMCTBAM OCOOCHHO MEPCIIEKTUBHBIMU IIPU3HAIOT-
csl KepaMHYeCKIe ocTeo3aMelaronme MaTepuaisl [S—8]. [Ipuuem coBpeMeHHBIS
HCCIIeTOBaHMSI ITIOKA3BIBAIOT, YTO MHEPTHAsI OMOKepaMIKa MOXeT OBITh IIpeodpa-
30BaHa B OMOAKTUBHYIO CHCTEMY, BKIIIOUYAOIIYIO B Ce0ST pa3IMUHbIC MOJIEKYJIHI,
KOTOPBbIE MOTYT UMUTHUPOBATh CTPYKTYPHBIE I KOMITO3UIIMOHHEIE CBOIICTBA KOCT-
HOI1 TKaHU, yJy4liiasi ocTeonHTerpauuio nmruiantara [9; 10]. Xopomum kaHaum-
JIaTOM B 3TOM ILIaHE SIBJISICTCS LIMPKOHAT JIAHTAaHA, KPUCTAIMUECKasl CTPYKTY-
pa KOTOPOI'0 YCTOMYMBA K BBEACHUIO MOHOB KaJIbIINS I CTPOHIINS — 3JEMEHTOB,
OKa3bIBAIOIIMX ITOJIOXUTEIbHOE BIUSIHIE Ha OMOCOBMECTHMOCTD M MHTEIpalll-
OHHBbIE XapaKTepUCcTUuku [11].

Lleas uceenoBanusa — OIPENEINTh XapaKTep BIMSHUS HOBBIX KepaMUUECKIX
MaTepHraJioB Ha OCHOBE LIMPKOHATA JJaHTaHa, JOIMPOBAHHOTO KaIbLIMEM 100
CTPOHILIMEM, Ha KyJbTYPY KJIETOK 4eI0BeKa IJISI OLIEHKH IEePCIEKTUBHOCTH MX
IIPUMEHEHNsI B KAUeCTBE OCTe3aMeIIal0NINX UMIIAHTaTOB.

Marepuaibl u MeToabl. O0pasiibl ouokepamuku — L.a,Zr,0; (MUpKOHAT JIaHTa-
Ha HemonmpoBaHHblid, LJT), La, yCa, ;Zr,Oy o5 (LMpKOHAT JJaHTaHA, JONMPOBAHHBIH
kanbuueM, LIJIK) u La, ¢St ;Zr,Og 45 (LMPKOHAT JJaHTaHA, JONMPOBAHHbIA CTPOH-
mueM, LIJIC) — momyderbl B UHCTUTYTE BEICOKOTEMIIEPATYPHOI 3IEKTPOXUMUU
VYpansckoro otaeneHust Poccuiickoit akanemun Hayk (ExatepuHOypr), Kak ornu-
caHo B pabdore 2022 . [11].

s uccaenoBaHusI IUTOCOBMECTUMOCTH M3yd4aeMbIX MAaTePHUAIOB MCIIOIb30-
BaJIM KYJIbTYPY depMalIbHBIX (pr1Op00IaCTOB YeIOBEKa, BBIACICHHBIX B T1abopa-
TOPUM KJIIETOUHBIX KyIbTyp MHCTUTYTa MEIMIIMHCKNUX KJIETOYHBIX TEXHOJOI Ui
(Exarepunbypr). Kitetku KymbTuBUpOBanu B cpene Mrma, MogndummpoBaHHON
o Jlyns6ekko (anen. Dulbecco’s Modified Eagle Medium, DMEM; «buonor»),
¢ riryramuHoM (1 %) B ipucyrctBum 10 % 3MOpHMOHATBLHON TENISIYbE CHIBOPOT-
ku («buonor») n reatamuuHa (50 Mr/im) nipu 37 °C B yBIaxKHEeHHOI aTMocde-
pe 5% CO,.

O6pasupr buokepamuku — La,Zr,0,, La, Ca,,Zr,04 s 1 La, ¢St ;21,04 95 —
HCITOJIb30BaJIM B BUAE KPYIJIbIX IJIACTUHOK IMAMETPOM 5 MM M TOJIIIIUMHON 2 MM.
[Tocne crepunuzanyy B TeueHre 30 MUHYT YIbTPahHOIeTOBBIM U3IydeHUEM, IIPO-
MBIBaHUS (DU3MOJOTNIESCKIUM PACTBOPOM, BBICYIINBAHUS B CTEPUIIBHOM IOTO-
Ke JIJAMIHAPHOTO 0OKCA IJIACTUHKHY ITOMEIIAIN B IYHKH 24-TyHOYHOTO IUIaHIIIe-
Ta ¥ HAHOCWJIM Ha HUX CyCIIeH3MIo0 (prOpobIacToB yeaoBeka B oobeMe S00 MK
KineTtku KynbTUBUpOBaIu 0€3 CMEHBI Cpedbl B TeueHUe 5 cyToK. KOHTpob — IyH-
K1 6e3 00pa31oB OnoKepaMuKu. K cciiemoBaHe IUTOCOBMECTUMOCTH KepaMmrie-
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CKMX MaTepHaJIOB BKJIIOYAJIO B CEOS OIpeaeICHUE XKIN3HECTIOCOOHOCTH U IPOJIH-
(bepaTBHOI aKTMBHOCTH KJIETOK 4epe3 1, 3 1 5 CyTOK KyJIbTUBUPOBAHMSI.

K13HEeCImocoOHOCTD KJIIETOK OLICHMBAIACh C IIOMOIIIBIO TeMoruToMeTpa. Ilom-
CYET XKMBBIX KJIETOK OCYIIECTBIISUICS MOC/E UX Ie3arperalliid CMeChlo TPUIICUHA
U BepceHa B cooTHomeHnu 1 : 3 u okpammBanus 0,4 %-M pacTBOPOM TPUITAHO-
BOTO CHHETO, IIPXA 3TOM OKPAIIIMBAINCh TOJBKO MEPTBBIC KJIETKH. Ha ocHOBaHUU
MOJIyYeHHBIX TaHHBIX PACCUUTHIBAIMCH MHIEKC Xu3HecrmocooHoctu (M2XK), nH-
nexc npomudepaunn (MI1) 1 Bpems ynBoeHnsT KyIbTypHl (anea. doubling time,
DT). MHmekc K1U3HECIIOCOOHOCTH OIIpenelisuIi 110 (hopMyIIe:

KOJIMYECTBO YKHUBELIX KJIIETOK
X = -100% .
00111ee KOJIMYECTBO KIIETOK

WHpaexc nponudepanuy onpenessiivi Kak OTHOIICHUE Y1CIa BHIPOCIIUX KJle-
TOK K Ha4aJIbHOMY KOJIMYECTBY KJIETOK.
Bpewms ynBoenus kynbrypsl (DT) paccunTtbeiBanu 1o ¢popmyie:

tlg2
b

N
lg| —-

NO
Ime ¢ — BpeMsI pocTa KyJIbTyphl (4.); IV, — HadaJbHOE KOJMIECTBO KJIETOK; N, —
KOJINYCCTBO KJICTOK YEPE3 1y4.

I[JIH OLECHKN 3HAYNUMOCTHU pa3JII/I‘II/II71 MCXKAY KOHTPOJIEM M OIIBITHBIMH 00-
pa3iaMu TIpUMEHSITA HenmapaMeTpUuIecKuili Kputepnii Manna — Yuruu. [1pu
p < 0,01 paznuumst MexXay TpyHIIaMy CIMTAINCh 3HAYMMBIMMU.

Pe3yJ'lBTaTI)I u oﬁcy)l(zleﬂne. PCSy.T[BTaTBI OIIpcacICHUA KU3HECITOCOOHOCTH

n HpOHH(I)CpaTHBHOﬁ AKTUBHOCTHU KJICTOK ITPU KYJIbTUBUPOBAHNU NX HA N3y4ac-
MbIX KEpAaMMNYCCKNX 06pasuax IIpEaACTaBJICHLI B Tabnuie.

DT =

Tabauuya

BnusiHue 6MokepruMUKHN Ha XKU3HECTOCOOHOCTh
U NposudepaTUBHYIO aKTUBHOCTb (hMOPOOIACTOB YesoBeKa

O6pazen ouokepamuku | MHoekc xusHe- | MHaekc mponude- | Bpems yaiBoeHust
criocobHocTH, % | panuu, yci. ef. KYJIbTYPHI, 4
24 4,
Konrponb 78,9+3.5 0,95+0,01 —
La,Zr,0, (L1JT) 75,5+4,2 0,85+0,02 —
La,4Cay ,Z1,04 o5 (LJIK) 65,5+4,6' 0,98+0,01 —
Lay ¢St 121,04 95 (LJIC) 61,7+5,4°" 0,78+0,01 —
72 4.
Konrponb 81,7+4,5 2,25+0,16 46,37%2,15
La,Zr,0, (I1JT) 56,943,17 1,50%0,08" 61,71£3,21°
La, ¢Cay ;Zr,04 o5 (ILJIK) 58,2422 1,3740,12" 78,04+3,64°
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Okonuarue maon.

Oo6paszel] OMOKepaMUKHU WHunexkc xusHe- | MHoekc nponude- | Bpems yaBoeHus
crocobHocT, % |  panuu, yci. ef. KYJIbTYPHI, 4
La, ¢Sty 21,04 45 (1LJIC) 54,6+3.9° 1,45+0,09" 76,532,971
120 4.
KonTpoJb 85,4%5,5 3,65+0,21 25,40+1,17
La,Zr,0; (JI) 78,5+4,6 2,81+0,18° 38,30+1,93°
La, ,Ca, Z1,04 s (LJIK) 63,845,3°" 1,93+0,11°7 52,42+42,74°
La, Sty ,Z1,04 5 (ILJIC) 60,714,777 1,8440,14°" 59,07+1,98""
Tpumevanus: ™ — pasanumsl ¢ KOHTPOJIEM 3HAYMMBI; T — pasinums JONMPOBAHHBIX 00Pa3LOB

C HCAOIIMPOBAaHHBIM IITUPKOHATOM JIaHTaHA 3HAYUMBI.

Yepes 24 4. KyJIbTUBUPOBAHMS KN3HECITOCOOHOCTH KJIETOK Ha 00pa3iiax HeJo-
nupoBaHHoro LIJT coxpansinack Ha ypoBHe KoHTpos1. Ha oopasuax LIJIK u LIJIC
HaOII0JaJTOCh CHUKEHNUE XKu3HecrmocooHocT Ha 11,4 % u 16,5 % cooTBETCTBEH-
Ho. B TO Xe BpeMst uHAeKC npoudepaliy B JyHKax O BCEMU U3y4acMbIMU 00-
pas3liaMM He UMeJI CYILIeCTBEHHBIX OTJMYUIA OT KOHTPOJISI. YMEPEHHOE CHYDKEeHIE
npoaundepaTuBHON aKTMBHOCTH KJIETOK (KaK B KOHTPOJIE, TaK U B OTTBITHBIX JTYH-
KaX) COOTBETCTBYET IepUOAY Jiar-asbl (MEIJICHHOTO POCTa), KOTrIa KJISTKH a/larl-
THUPYIOTCS K HOBOU Cpeie.

Uepes 72 4. KyIbTUBUPOBAHUST HAOIIONAETCS CHUXKEHUE KU3HECTIOCOOHOCTH
KJIETOK Ha BCEX OTBITHBIX OOpa3lax MpKoHaTa jaHTaHa Ha 28,8—33,2 % oTHOCH-
TeabHO KOHTpoJis. [TponudepaTuBHas aKTUBHOCTD KJIETOK B 3TOT IIEPUOJ BHIIIIE,
yeM B | CyTKH, OMHAKO TeMIl nponudepanuu puopod1acToB B MPUCYTCTBUU 00-
pa3loB OMOKEepaMUKM 3aMeIJIeH, 10 CPaBHEHUIO ¢ KOHTPOJIEM, O YeM CBUIC-
TEJIBCTBYIOT 00Jiee HU3KWI MHACKC Mpordepaluv U 00JIblIee BpeMs yABOSCHMS
KYJbTYPBI B OITBITHBIX JIyHKaX. MOXHO MPEAIOJIOXKUTb, YTO B YCIIOBUSIX B3aUMO-
JIEMCTBUS KJIETOK C KepaMUYeCKOM IMOIIOXKKOM TpedyeTcs: 00J1ee IIUTEeIbHBIIH Tie-
pUOA afanTaluy KJIETOK K cpesie, YeM B JIYHKaX 0e3 KepaMUKU.

Cnycts 120 4. KyJIbTUBUPOBAHUS KU3HECTTOCOOHOCTh (DPMOPOOIACTOB YBEIM-
YUBAeTCs 10 YPOBHSI KOHTPOJIS B JIyHKaX, COAepKallliX 00pa3iibl HEAOMMPOBaH-
Horo 1IJI, u npeBeiiaet 60 % OTHOCUTENBHO KOHTPOJIS B Mpobax ¢ JOMMPOBaH-
HeiMu LJTK n LIJIC. TTponudepaTrBHast aKTUBHOCTD KJIETOK Ha BCEX M3y4aeMbIX
o0Opasiax yBeIMYMBAETCS OTHOCUTEIbHO MPEIbIAYIIEro Cpoka, OAHAKO OTMeUe-
HO, 4TO Ha oOpa3uax LIJI oHa HiKe, YeM B KOHTpOJIe, a Ha oOpa3liax JOMMpoBaH-
Hbix HJIK u LIJIC Huke, yem Ha obOpa3iax HeponupoBaHHoro LIJI (pucyHoK).

[IpoBeacHHBIE paHee UcCaeIOBaHMS TTOKa3aIy, YTO HAJIMYKE B COCTaBe Kepa-
MMKU IIUPKOHMS CYIIECTBEHHO YIydlllaeT MeXaHUYeCKHMEe CBOMCTBA MaTepuasa
[12—14], He oka3bIBasi TOKCUUECKOIO AEHCTBUSI Ha MPEOCTEO0ACThl U Yydllias
peakiuio ocreoonacToB [15; 16]. BkitoueHre JaHTaHa He TOJIBKO MTOBBIIIAET KOP-
PO3MOHHYIO CTOMKOCTb MaTepuraia, HO TakKKe OKa3bIBaeT MHTMOMPYIOIIee IeCTBHE
Ha oO0pa3oBaHue ocTeokyacToB [17; 18]. JonupoBaHue KepaMUYECKUX MaTepUAIOB
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MOXKET CIIOCOOCTBOBATh IIPOLIECCY OCTEOTeHE3a M OBICTPOMY 3aKMBJICHHUIO KOCTU
[19; 20]. KayecTBO mOIIMpPOBaHMUS 3aBUCUT OT TUIIA MCIOJB3yeMOro noHa. Jlomm-
pOBaHUE KaJIbLIMEM CIIOCOOCTBYET CHTE3Y OCTEOIIOHTHHA, YIaCTBYIOIIETO B (hOp-
MUPOBAaHMH KOCTH 1 CIIOCOOCTBYIOIIETO IMPUKPEIUICHUIO 1 ITpoIrdepaiy KJIETOK
Ha ITOBEpPXHOCTU UMIUIaHTaTa [21]. Mconp3oBaHNe IMPKOHATA JJaHTaHAa, JOIIIPO-
BaHHOTO KaJIbILIKEM B KaUeCTBE OCTEOILUIACTUIECKOTO MaTeprajia IeMOHCTPUPYET
TOJIOXKUTEIbHBIE PE3Y/IbTATHI B IIpoliecce peMoaeanpoBaHus KocTtu [22; 23]. Ilep-
CIIEKTUBHBIM IIPU3HACTCSI TAKKE BBEACHME CTPOHIIMS B OCTEOTEHHBIE MaTepHaIbL.
Iloka3aHo, 4TO BBeIeHMUE CTPOHIIMS B KaJdbluUii-(ochaTHYI0 KEepaMUKY IIPHUBO-
IIUT K YAYYIIeHUI0 OMOCOBMECTUMOCTH, OCTEOKOHAYKTUBHOCTH 1 IIPOYHOCTH [24].
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Puc. Unnekc mponudepannu pudpooIacToB yeaoBeKa
IPY KyJbTUBUPOBAHUU Ha KEPAMUYECKUX 0Opa3Lax:

LUT — La,Zr,05; LJTIK — Lag yCay 1 Z1,0g 953 LIC — Lag oSty 121,06 o5

[TpoBeneHHOe HaMK KCCIeMOBAHUE OTIPENEIIAIIO IUTOCOBMECTUMOCTh KEPaMMU-
KJ Ha OCHOBE HEJOMMPOBAHHOTO U JOMMPOBAHHOTO IMPKOHAaTa JaHTaHa. [Toka-
3aHO HapacTaHue MpojudepaTuBHON aKTUBHOCTU U MHIEKCA XU3HECTIOCOOHO-
¢ty (huOpOOIACTOB UeIOBEKAa MOCIe IIEPUO/Ia alalTalluy KJIETOK K BO3ICHCTBUIO
uccaenyeMbIX KepaMUYecKrX MaTepuaioB. Bmecre ¢ TeM ycTaHOBJIEHO, YTO J0-
NMUPOBaHKE IMPKOHATA JIJAHTAHA KAJbLIMEM WJIM CTPOHIIMEM OKa3bIBaeT BIUSHUE
Ha LIUTOCOBMECTUMOCTb, 3aMeIsAs aganTaluio (pudpodIacToB YyeaoBeKa B IIpo-
11ecce KyJIbTUBUPOBAHMS HAa UCCIIEyeMbIX KepaMUUECKUX MaTepuajiax 6e3 cyiiie-
CTBEHHBIX pasnuuuii mexny La, yCa, ,Zr,O¢ 951 Lag ¢St ;21,04 o5,

BoiBoapl. Takum oOpa3oM, IMpu B3auMOIeHCTBUM (pUOPOOIACTOB UeIOBEKa
C uccienyeMbIMu KepaMuyeckumu martepuanamu (La,Zr,0;, La, yCa, Zr,0g o
n Lag ¢St ;21,04 5) KU3HECTIOCOOHOCTD KJIETOK U3MEHSAETCS B ITPEIEIax J0IyCTU -
MBbIX 3HAUEHUH U SIBJISIETCSI IOCTATOYHOM IS MOAAepKaHUSI UX BOCCTAHOBUTEb-
HOTO MoTeHIMana. B HacTosieit paboTe peaan3oBaH MepBbIii 3Tall JOKIMHUYE-
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CKHX HUCCICI0OBAHNI HOBBIX CJIOXHBIX OKCHIOB Ha OCHOBE IIMpPKOHAaTa JIaHTaHa,
KOTOprfI JlaeT 000CHOBaHUE ,I[a)'[bHefIH.[eMy MN3Y4YCHUIO OTUX MaTCpHaJioB, CO3daH-
HBIX OJIAd ayrMCHTallu KOCTHOM TKaHM.
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