OueHKa BJAMSAHUSA PA3JIUYHBIX JHAOTePMETHKOB HA
MHUKPO3JIEMEHTHbIA COCTAB JCHTUHA KOPHEeH 3Y00B MO
pe3yJjbTaraM UCCAe0BaHUA ¢ MOMOIIbI CIM.

I muakun B.B., Kybapenko B.B., Kamanckuit 1.B.
Kadenpa opronenuueckoll CTOMaTOI0Ir MU
['0O0 BIIO JOHHMY M. M. I'OPBKOI'O



* Boicokass pacnpoCTpaHEHHOCTh JSCTPYKTHUBHBIX (POPM XPOHHYECKOTO IEPHOIOHTHTA,
HenocTaTouHass 3(P(PEKTUBHOCTh KaK CyHIECTBYIOIIMX METOAOB JICUCHUS, TaK U
NPUMECHEHUE HMEIOIINUXCS IIIOMOMPOBOYHBIX MarepuanoB (IIM) memaroT akTyanabHBIM
IIOMCK HOBBIX CPEJCTB peaOMIUTAIIMH ITAMEHTOB ¢ AJaHHOW maroyioruent (Cepreesa M.JI.
COBEpIICHCTBOBAHUE JICUCHHUS JECTPYKTUBHBIX (POPM XPOHUYECKOTO NEPUOJOHTHUTA B

nedeOHpIX yupexacHusx MO PO nguce. ...xkaag.men.Hayk, 14.01.14 — Cromaronorus
Canxt-IletepOypr, 2014. 115c¢.).

 OOTypauusi SBISICTCS CYIICCTBEHHBIM (PAKTOPOM B IIPEIOTBPAIICHUM ITIOBTOPHOIO
MHKpOOHOTO nH(uMposanus kopHeBbIx kaHanos (KK) (Ricucci D, Lin LM, Spaongberg
LS. Wound healing of apical tissues after root canal therapy: a long- “term clinical,
radiographic, and histopathologic observation study. Oral Surgery Oral Medicine Oral
Pathology Oral Radiology & Endodontics 2009;108:609-21.) u wumeer
HCIIOCPCACTBCHHOC SHAUYCHUC JJIA IMOIACPKAHUA HOJITOCPOYHOI'O YCIICXa
YHIOJOHTHYSCKOTO JICUSHHS B Iepepaaukynsapaom npoctpanctse (Estrela C., Holland R.,
Estrela C.R., Alencar A.H., Sousa-Neto M.D., Pécora J.D. Characterization of successful
root canal treatment / Braz. Dent. J., 2014, Vol. 25, Ne 1, p. 3 — 11. ; Li GH, Niu LN,
Zhang W, Olsen M, De-Deus G, Eid AA, et al. Ability of new obturation materials to
imgrove the seal of the root canal system: a review. Acta Biomaterialia 2014;10:1050—
63.).



e Jlmgs Toro, u4ToOBl BBIOpaTh ONTHUMAJbHYIO METOAMUKY JICUCHHUS JCCTPYKTHMBHBIX (HOopM
NEPUOJOHTHTA Bpad JOKSH MOHUMATh KaKOW SHIOTePMETHK HEOOXOAUMO IMPHMEHSITH B TOM HIIH
nHoMm ciydae. Ilo mammaeiM  JI.I[. CammakoBori (2004) Ttepamms KK ocymectBiasercs
TpaJUIIMOHHLIMUA MeTogaMHu, Korza B 50% cimyyaeB marepuanamu s miaomouposanus KK cioyxar
nactel. [Ipu sToM Tombko B 25,2% ciydaeB HabOmromaceTcs kadecTBeHHas oOryparusa (CanpakoBa
JI.11. Ananmn3 pacupoCTpaHSHHOCTH, KaueCTBa JICUCHHS U MCXOAO0B OCIIOKHCHHOTO Kapueca 3y0oB
KaKk oOcCHOBa mporpamMmbl mnpodwmiaktuku B cromaroimoruu [/  JI.II. CanmmakoBa //
Asroped.kang.mea.Hayk. Mpkyrerk, 2004. — 21c¢.).

Bricokass oOpalaeMocTh 3a SHAOJOHTHYECKOM ITOMOINBI0, HU3KHKM IPOLIEHT M3JIEUMBAEMOCTHU
3yOOB C amnuKaJbHBIMM IIEPUOJOHTUTAMH, OTCYTCTBME 3HaHuM o BiausHud IIM Ha
MUKPODJIEMEHTHBIM COCTaB TKaHEH 3y0a, KOHKPETHBIX PEKOMEHAAIUM il TPUMEHECHUS
pPa3JIMYHBIX  KOPHEBBIX  INIOMOMPOBOYHBIX  MATEPHAJIOB, HEJOCTATOYHOCTh  KJIMHHUYECKHU
OpHEHTHPOBAHHBIX HcciaenoBanuii (Sayna Shamszadeh, Saeed Asgary, Ali Nosrat Regenerative
endodontics: a scientometric and bibliometric analysis. Regenerative Endodontics \Vol. 45, Issue
3, P272-280, March 01, 2019.), MHOXECTBO BOIIPOCOB U HEOOXOAMMOCTh MX Pa3peIICHHUS JIe/IacT
aKTyaJIbHOM pa3paboTKy Oojiee YETKMX MOKa3aHHWM MHpU BBIOOPE KOPHEBBIX ILIOMOUPOBOYHBIX
MaTE€pHUAJIOB B PA3JIMYHBIX KIIMHUYECCKUX CUTYaIHsIX.
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* Hean uccaexoBanusa: Ilposectn ¢ nmomompio COM CpaBHUTEIBHYKO OILIEHKY
3(QPEKTUBHOCTA MCIOJBb30BaHUS MarepuaioB «DopeaeHT», TyTTalnepuYeBbIX
mTudgToB ¢ «Sealapex» (Cmimamekc) MeTogoM jaTepalbHON KOHICHCAIIUU H
«TpuokcuaeHT» MJIsi 00Typaluy Ha MOCTOSSHHOM OCHOBE KOPHEBBIX KaHAJIOB 3y0OOB
C MEepUANUKAIBHON NATOJIOTHUEH.

* Jagauun ucciaenoBaHus. V3yuynTh M3MEHEHMS XHWMHUYECKOTO COCTaBa JICHTHHA
KOpHS 3y0a Iociie IpuUMEHEHHS IN VILr0 HCCaeAyeMbIX IIOMOUPOBOYHBIX
MaTE€pUAJIOB C UCITOJIb30BAHUEM PACTPOBOU BJICKTPOHHOU MUKPOCKOIIHH.

* O0OCHOBATh MOKAa3aHUS JJISI MPUMEHEHHUS KaJbIMN-aII0MOCHIMKATHOTO 1IEMEHTA
«TpuokcuaeHT» IpH OPTOrpajHOM OOTypalluM KOPHEBBIX KaHAJIOB 3yOOB C
IIEpUANINKAJILHOU ITaTOJIOTUEH.



* Marepuaan u ™meroabl. [l wucciaegoBaHus  MOP(OJIOTHH,
MHUKPOCTPYKTYpPbl M IPOBEJACHUS  BJIEMEHTHOIO aHaM3a
CTOMAaTOJOTMYE€CKUX 00pa3oB (yIaJdeHHbIC 3yObl) U IIIOMOUPOBOYHBIX
MaTepyuajioB IPUMEHSUIM METOJbl CKAaHUPYIOIIEH SJICKTPOHHOMU
Mukpockonuu (COM) U  MHKpPOPEHTTEHOCIIEKTPAJIbHBIM  aHAJINU3
(MPCA). WccrnemoBaHus IPOBOAWIN C IOMOIIBI0 CKAHUPYIOIICTO
3JIEKTpOHHOr0 Mukpockona JSM-6490LV (JEOL, Snonms) c
SHEProAUCIICPCUOHHOMN IIPUCTAaBKOM INCAPentaFETX3
(OXFORDInstruments, AHIMA) ¢ perucrpaupcii BO BTOPHYHBIX
sexkrpoHax (SEl) m oOparHo paccesuunix snekrponax (BEI) . MPCA
npopoguiu Ha yBeamdeHusx x1000 — 5000 nopu nomomu
SHEPTOAUCIIEPCHOHHOTO cIekTpoMeTpa. CraHaapThl, NPUMEHSEMBIC
IS KOJIMYECTBEHHOIO aHaliu3a, CEPTU(UIMPOBAHBI M IOCTABJICHBI
dupmoii JEOL. Ilo okoHYaHMH HCCIEIOBaHUS 00Pa3lOB MPOBOIMIN
aHaJIW3 TIOJIY4SHHBIX (oTorpaduii M pe3ylabTaToB aHalu3a Ipu
IIOMOIIY ITporpaMmel EXxcel.



* Jlisa ipoBeneHrs UcciieaoBaHuu Bo3AcerucTBUA 11IM Ha JIEHTUH KOpHA,
ObLIXM HOATOTOBJICHBI HMUIH(BI 15 KOpHEH yIaleHHBIX 3y0OOB, KOTOPLIE,
B 3aBUCHMOCTH OT wucnoiab3dyemoro IIM, ObuiM paszaencHbl Ha 3
rpynnbl. IlepBas — 4bM KOpPHEBBIC KaHaJIbl ObLIM 3allJIOMOMPOBAHHEIC
dopeneHToM, Bropasg — CujIanekcoM C IyTTanepyeBbIMH IITH(TaAMU
METOJIOM JIATEPAJIbHOW KOHJEHCAIMU, TPEThs — |PUOKCUIECHTOM
OpPTOrpaJlHBIM METOAOM. B KaueCTBE rpyInbl CPAaBHEHUSA IJIs1 N3YYCHUS
BO3JCMCTBUA DSHIAOINCpPMETHKAa HA JICHTUH KOPHEBOIO KaHajda OBLIO
M3y4YCHO O KOpPHEH 3y00B C OOOCTPHUBIIMMCS XPOHHMYECKHM
IIEPUOJOHTAUTOM  IIOCJIE  MEXAHUYECKOM U MEIUKAMEHTO3HOMU
oopadoTku KK.

 C memplo wu3ydeHHs IN VIO Bo3achCTBUS IIOMOHPOBOYHOTO
Marepraja Ha TKaHM 3y0a M KadyecTBa IIOMOMPOBAHUS KOPHEBBIX
KaHaJIo0B 3yOOB ObLI pa3paboTaH CIoco0 IIOJArOTOBKH 0O0pas3loB M
IIPUTOTOBJICHUS NUIM(POB 3y00B JJIs HcclieaqoBanus Ha COM.



PGBYJII)TaTI)I HCCJICA0OBAHUA.

CpaBHHUBasI MEXIy COO0H HATUYHNE MUKPOAIEeMEeHTOB (MD) B IPHUCTECHOYHOM JICHTHHE, KOHTAKTUPYIOIIUM CO
CpeACTBaMU MEIMKAMEHTO3HON 00pabOTKN KOPHEBHIX KaHaIoB, 1 ¢ [IM, MBI 0OpaTuiIn BHUMaHUE HA TO, YTO
KOHIIeHTpanus MO KojeOeTcss He3HaYMTEILHO BO BCEX Cydasx UCIonb3oBanusa [IM u oTinmgaeTcs ot
TakoBOro B JieHTuHe KK mporeaimumx Tojibko MeIMKaMEeHTO3HY 0 00paboTKy. (Tadi. 1, 2).

Conepxanue O, Ca, P B npucT€HOYHOM JICHTUHE B Conepxanne Na, Mg, Zn, Cl B npucreHOYHOM
3aBUCUMOCTH OT MIPUMEHAEMOI0 Marepurana 1 rnocie JICHTHHE B 3aBUCUMOCTH OT IIPUMEHSIEMOI0 MaTepHraa
_ MEINKaMEHTO3HOM 00pabOTKH KaHaia R U M0CJIe MEIUKaMEHTO3HOM 00pabOTKH KaHaia
s 35 . S 14
e —— A
M [
= 1 = 98
S B S 83
I z 02 S
5 1 2 3 4 3 Na Mg Zn Cl
-0 29,86 32,68 32,33 20,19 ——Psal 0,85 0,38 1,22 0,05
——Ca 25,71 28 28,7 19,28 ——Psn2 0,89 0,33 0,54 0,23
P 11,88 11,8 12,53 8,44 Psn3 0,87 0,5 0,11 0,1
BapuanyonHeIe pssI ——Psi4 0,57 0,4 0,05 0,37
—o—(0 —o—Ca P —o—Pganl —e—=Pan2 Pan3 —e—Pand

[Tpumeuanue: 1 psag — @openent B [1]1, 2 psaa — Cunanekc B I1J1, 3 psan — Tpuokcunent B I1J1, 4 psijg — neHTUH

MOCJIE MEIMKaMEHTO3HOM 00pabOTKH KOPHEBOIO KaHaa.



* BecoBoe mporeHTHoe cooTHomieHHe (Bec%) MD omnmmuaercs or TakoBoro B JeHTHHE KK
IPOIISAIINX TOIBKO MEIUKAMEHTO3HYI0 00paboTKy. KojandecTBEHHBIM COCTaB HPHUBEACHHBIX B
Tabaumax MD u3MEHseTCS IOCJIe MCIOAb30BaHUS Toro wiam umHOro IIM. D10 moarBepikmacT
IOCTOBEPHOCTh paHEE IIPOBEACHHBIX HCCICAOBAaHUI Ha IIpUMEpPe IPOHUKHOBEHUS HOHOB
ruApokcuaa kKanbimsgd w3 I[IM B nmeHTuH KopHeBoro kanama (Endodontic re-instrumentation
enhances hydroxyl ion diffusion through radicular dentine. L. G. P. dos Santos, W. T. Felippe, C. S.
Teixeira, E. A. Bortoluzzi, M. C. S. Felippe International Endodontic Journal, 2014. - Ne 47. - P.
776-783.). HauOonbinas KOHLCHTpAllMs B JCHTUHE KOPHEH 3y00B XHMHMYECCKHX DJIEMCHTOB,
IPUBEACHHBIX B TAONMIIAX, IIPU HCIOJIb30BAaHWM TPHUOKCHUICHTA, a HanMeHbInas — dDopeacHTa.
Hckmouennem sBisietes Cl. ITocne mmomOuposanus KK conmepxkanme Cl cHmkaercs, ocoOCHHO
IoCJIe UCIToab30BaHus dopeaeHTa.

* Conepxanne Ca u P B JeHTHMHE KOpHEM, 3amaomMOuMpoBaHHBIX CHilalieKCoM, MO IPOIIECTBUHU
HECKOJIbKMX JIHEH HWXKE, 4YeM B JICHTUHE 3yOOB, 3aluIOMOMPOBAHHBIX TpHUOKCHJIEHTOM. MBI
IpearolaraéM, 4ro BbICOKasg KoHueHTtpamuss Ca wm P B TpuokcuaeHTe CBHACTEIBCTBYET O
BO3MOKHOM TMOBBIIIEHUM YpOBHA pPH M C TE€UEHHEM BPEMEHHU COIPOBOXKIAACTCA OCAXKICHUEM
THAPOKCHII amaTuTa B JCHTHHE CTeHKH KopHs (Roman Damian Bioceramic materials
inendodontics. Endodontic Topics 2015, 32, 3-30.). B nureparype HMCIOTCA IaHHBIC, YTO
KPUCTAJIJIBl aflaTUTa PacTyT B KOJUIAr€HOBBIX (YHOpHILIaX CIOCOOCTBYSI 00pa30BaHHIO MUHEPAJIOB
Ha JEHTHUHE, YTO COIPOBOXKIAeTCS OoOpa3zoBaHHEM MeEX(dallMaabHOTO CJIOS Ha T'paHHIle pas3zieia
marepuan-geHtud (Liu Y, Kim YK, Dai L, Li N, Khan SO, Pashley DH,et al. Hierarchical and
non-hierarchical mineralization of collagen. Biomaterials 2011:32: 1291 — 1300.).



* [Ipu wucnonb3oBanun Cuianiekca W TpuokcuaeHra coaepkanue Ca, P
3HAYUTEIIPHO ITOBHIIIACTCS B IMPHUCTEHOYHBIX CJIOSX JCHTHHA II0 CPAaBHCHHUIO C
JECHTUHOM MEIHMKAaMEHTO3HO 00paOOTaHHBIX 3yOOB.

B Cunamekce Cl maxogurcst B 1oBoJIbHO Ooibpinx konmdecTtBax. Komebanus Cl B
JIEHTHHE KOpHS 3y0OB, 3aINIOMOMpPOBaHHBIX CHIAIIEKCOM, 3HAYUTEIBHO BHIIIE I10
CPaBHEHHIO C 3y0aMM, 3aIJIOMOHMPOBAHHBIMHU [[{pyrHMH I[IM. B neHTuHE KOpHEU
3aIJI0MOMPOBaHHBIX 3y0OB, cojepkaHue Cl T1oBbIIIEHO B IEpUTYOYISIPHOM
JCHTHHE M TaMm ke CHuwkaercs koHieHTpamus Na u MQ. IloBelmeHHoe
CO,Z[%p)K&HHG Cl 1 Na B npucTeHOYHOM ACHTHHE, IPH HCIONb30BaHnK CHlarekca
n TpuokcuaeHTa, CBHIECTEIBCTBYIOT B II0Jb3y PEreHEPATUBHBIX MIPOIIECCOB
3allyCKa€MbIM B TKaHAX J€HTHHA. Bo3MoxHO oOpa3zoBanuu Na+, Cl- armatutoB B
MOBPEKJICHHOM  NPUCTEHOYHOM  JCHTHHE K  MHOBBICUT HOPOYHOCTHBIC
xapakTepucTuku 3y0Oa. IloBbllieHHAs KoHIEHTpauuss M@ B IpHUCTEHOYHOM
JEHTHHE TIpyNIbl 3y00B, 3aIJIOMOMPOBAHHBIX TPHOKCHUIEHTOM, BEPOSTHO
yKa3bIBa€T HAa BO3MOXXHOCTh 3aMeHbl HOHaMu M( noHoB Ca B KpUCTaJNIMYECKOM
pellIeTKe ruapokcuanarura. MIMEHHO 3TH y4aCcTKH KOpHS HanOoyiee MOABEPKEHBI
BO3JCUCTBHIO MATOIC€HHBIX (DAKTOPOB.

HeonHopogHocte MO cocTaBa B pa3jMYHBIX CHOSAX JICHTHHA CBUACTEIBCTBYET O
TOM, 4TO IIM OKa3bIBarOT CBOE BIMSIHUE HA XUMUYECKUHU COCTAB MPUCTEHOYHOI'O
JEHTUHA. DTOT NPOILECC YETKO BBIPAKEH IMPUMEPHO A0 CPEIAWHBI TOJIIAHBI KOPHS.
B IIOBEpXHOCTHBIX CJIOAX U3MEHEHHSI M cocTaBa HE OOHAPYKECHBL.



* Cogepxanue F B IIpUCTEHOYHOM  JICHTMHE  KaHAJIoOB  3y0OOB,
3amjIoMOUpoBaHHbIX  Cumanekcom u DopeneHTOM,  COCTaBIISIIO
coorBercTBeHHO ~0,15 u ~0,16Bec%, a Tpuokcugenrom — ~0,22 Bec%.
IToBeimienne koHueHTpauu Ca, P, F B n1eHTuHe 3y00B, 3a1110MOMpPOBaHHBIX
TpuokcuaeHTOM, CBUAECTEILCTBYET 00 YBEIMYCHUH IPOYHOCTHU JICHTHHA.

CpaBHUBas HaJIM4WE T€X WM UHBIX MO B MPUCTCHOYHOM ACHTHUHE KOPHS
HEOOXOMMMO OOpaTuTh BHHMaHHEe Ha KoHmeHTpamuio iwoma (l). B
OPUCTCHOYHOM  JASHTHHE nOpu  miaoMOupoBanmu  CHIalleKCoM |
ryTTanepyYeBbIMU MITHPTAMH €r0 CPEAHUH MoKas3aresb papHsuica ~0,132, a B
CpeIHUX ciosx aeHtuHa oH coctaBun ~0,217Bec%. Ilpu mcnonb3oBaHHU
TpuokcugeHra coaep:kaHMe #HoJa BO BHYTPEHHHUX CJIOSX JICHTHHA
ymenbmaercs ot ~0,132 no ~0,079 Bec %, B DopeneHTe KOHIIEHTpALKs
rona craructrnuecku He3HaunMa (~0,003Bec%).

Hamu Ob110 m3ydeno Hammume Taknx MO, kak Al m Zn. Ho B pmannHoi
CUTyallMM HE MOPEACTABISICTCA BO3MOXHBIM  JIOCTOBEPHO  OILIEHUTH
COOTHOIIeHHEe 3ThX MO B TKaHuM neHTHHA, T.K. Al Bxomutr B cocras
TpuokcuaeHTa, a Zn B coctaB @openeHTa 1 COOTBETCTBEHHO TOT WJIM MHOM
MD npeobnagaet, kak 1 B camoM 1IM, Tak u B I€HTHUHE.



e MEI pacCMOTpEIIHM COOTHOIICHUE TeX MO B JIeHTHUHE KOpHS 3y0a, KOTOPhIC HIPAIOT BAXKHYIO POJIb B
KU3HEACATCIIbHOCTH TKaHeH (Tadi. 3).

Tabmuna 3. CooTHOIIEHNE MUKPOSJIEMEHTOB B ICHTUHE KOPHS 3y0a B 3aBUCUMOCTH OT
MPUMEHSIEMOTO TIIOMOMPOBOYHOTO MaTepraia

ILliiomOupoBoOY CooTHOIIEHHE MUKPOIJIEMEHTOB
HBIH MaTepuaJl

[IpucTeHouHbIN TEHTUH KOPHS JIEeHTHH BO BHYTPEHHUX CHOSX KOPHS

Na/Mg Na/Cl Na/K  Mg/Cl Ca/P  Na/Mg Na/Cl Na/K  Mg/Cl  CalP

DopeneHt 2,20 14,85 24,56 6,74 2,16 1,73 9,73 17,99 5,60 2,20

2,73 380 22,88 1,39 2,37 2,92 3,65 1750 1,25 2,45

Tpuoxcu 1,73 11,90 9,88 6,89 2,28 1,23 5,45 14,39 4,43 2,32

AEHT




* HeoOxonumMo OTMETHTH, 4TO Iocie ImoMOupoBaHuss KK BO BHYTpEHHHX CIOSIX
JEHTHHA KOpHSA COOTHoIeHue MDD, kpome cootHomieHuss Ca/P, cHmkaercs. B
pe3ynbpTare IMPOBEACHHBIX MCCICAOBAHUKM YCTAaHOBJICHO, YTO MAKCHUMAaJIbHOE
cootHomenue Ca/P B menTuHe 3y00B, 3aroMmOupoBaHHbIX Cunanekcom (~2,37-
2,45 Bec %), a manmenbpmee — Popeaearom (~2,16-2,20 Bec %). I'pynma 3y6oB
JICYCHBIX C NPHMEHEHHEM TPHOKCHACHTA 3aHMMAaJIa MPOMEXKYTOYHOE MOJI0KECHHUE
(~2,28-2,32 Bec %). Ho BO Bcex ciaydasx 3TO COOTHOIICHHE HAaXOIHJIOCh B
peeaax HOPMBI.

* Uccnenys coaepkanue MO B JACHTHHE KOpPHEM 3y0O0B, 3aINIOMOHMPOBAHHBIX
dopeeHTOM, HaMH OBLIO YCTAaHOBJICHO, 4TO KoJieOaHus Bec% comepxkanust MO B
IPUCTEHOYHBIX M NIYOOKHUX CJIOSX JICHTHUHA KOPHS CTAaTUCTUYECKH HE 3HAYMMBbI
(trabm. 4, 5). HWckmioueHWe COCTaBHJI LHMHK, KOTOPBIM, HAXOIiCh B OOJBIIOM
xommuecTtBe B cocTtaBe [IM (~22,98 Bec%), ObU1 B ITOBBIIICHHOM KOJIMYECTBE
(~1,23Bec%) B IIPHUCTCHOYHOM JCHTHHE II0 CPAaBHEHUIO C BHYTPSCHHHMHU CJIOSMH
neatrHa (~0,11Bec%). Hammume Ca um P mpm ucnonb3oBanmu DopencHTa
HAaXOJMTCSI B HOPME M HE3HAUUTEIbHO H3MEHSETCS B TKaHU JCHTHHA. MBI
oOpaTuiii BHHMaHHE Ha HE3HAUYMTEILHOE colepkaHue Sl B JEHTHMHE KaHAJIOB
3y00B, 3aroMoupoBanHBIX Dopenenrom (~0,019 Bec%).



Conepxanue O, Ca, P B IpUCTEHOYHBIX U Conepxxanne Na, Mg, Zn, Cl B mprcTeHOYHBIX

BHYTPCHHHUX CJIOAX NCHTUH KOPHA ITPHU 1 BHYTPECHHUX CJIOSIX NCHTUHA KOPHS IpU
I0MOMpOBaHKK KaHana PopeneHToM mIoMOupoBanuK KaHana dopeneHTom
35,00 1,40
30,00 ;@ 1,20
—_ [9)
X 25,00 21,00
9 =
220,00 S 0,80
M Q
£ 15,00 S 0,60
S 10,00 2 0,40
= <
Q 5,00 0,20
L -
|
0.00 0 Ca P 0.00 Na Mg Zn Cl
I 29,86 25,71 11,88 I 0,85 0,39 1,23 0,06
uBJ] 31,72 26,53 12,05 uBJ] 0,74 0,42 0,11 0,07
MI/IKPOBJ'IGMGHTLI MI/IKPOZ)J'ICMCHTBI

- 3JIECh U JTAJIEE PE3YIBTATHI AJIEMEHTHOTO AHAIN3a YKA3aHbI B BECOBBIX %0, ONPEACIEHHBIX MO JAHHBIM
MUKPOPEHTTEHOCIIEKTPAIBLHOTO aHanu3a. 11/] — npucreHounslil neHTrH; B/l — BHyTpEeHHHE CIIOU AEHTUHA



Cuianekc TPUMEHSUIM TOJIBKO € TYTTalnepyeBbIMM IITHU(PTAMU METOAOM JaTepajbHOM KOHJICHCAIINH,
KOTOpBIE€ MCIOJIB30BAJIMCh JIJIA YIUIOTHEHHS] MaTepualia B KOPHEBBIX KaHanax. B mcciegyembix oOpasiax
MTUQTH TOUEUHO KOHTaKTHpoBaIK co cteHkaMu KK. B TkaHu feHTHHA HA TpaHUIE C CUIIEPOM OOJIBIIIOE
colepkaHue ymiepona W Kamblms (puc. 1). BuaHO NPOHMKHOBEHHE CHILIEpa B MHUKPOTPEIIMHBI |
HEPOBHOCTH IOBEPXHOCTU JECHTHHA, a TAKXKE MPU CIEKTPAIHLHOM aHaju3e¢ OOHAPYKEHO MPOHUKHOBEHHE
yrjaepoaa B TKaHb JCHTHUHA, COMpUKacaromiehcss ¢ cuuiepoM. OKpacka CUHUM ILIBETOM HE CTaHOBHUTCS
00Jiee MHTEHCUBHOM IO TpaHUIC JACHTHUH-CWILIEP, YTO TOBOPUT O CJIA0OM NMPOHUKHOBEHUM KaJbIUS W3
CTPYKTYphl cuiuiepa B AeHTUH. Coxaepxkanue P u Ca B JIEHTHHE 3HAYUTEIBHO MPEBOCXOJUIO TAKOBOEC B
[IM. A moBeimeHHoe conepkanue ¢ropa (~0,738Bec%) mo3BONSAET MPEANOIOKUTE 00 OTIIOKECHHH STHX
AJIEMEHTOB B KPUCTAJUIMUECKOM peIIeTKe TuJpOoKcHanaTtuta. Tak e B JICHTUHE IPEBAJIMPOBAJIO
cogepkanne C, Na, Mg, S, Cl, a B IIM 3uaumtensHo mpeobOnaman Zn. CuU pacmnpenelieH HNpHMEPHO
PaBHOMEPHO.
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Puc. 1. Pacnipenenenue XuMUYECKUX AIIEMEHTOB B 30HE, puiieraroiieit Kk 1eHTuny KK nocie mimomOoupoBanus
CutaniekcoM U TyTTanepyeBbIMU MTU(PTAMU: KPACHBIN — YITIEPO1, CHHUN- KaJblIUM, 3€JIeHbIN — ITUHK. COM.
BEC. Macmitab yka3zaH Ha pUCYHKe.



N3 nmaHHBIX TaOMUIl CHEAYyET, 4YTO B MNPHUCTCHOYHBIX CJOSIX JICHTHHA, KOHTAKTUPYIOIIUX C
Cuaniekcom, u3MeHsiercss M3 cozepkaHue MO CPAaBHEHUIO ¢ BHYTPEHHUMH CJIOSIMU JEHTUHA (TaOJI.

6, 7).

Conepsxanue O, Ca, P B IPUCTEHOYHBIX U Conepsxanne Na, Mg, Zn, Cl B mpucTeHOYHBIX 1
BHYTPCHHHX CJIOAX NCHTHHA KOPHA IIPH BHYTPEHHUX CJIOSX JIEHTUHA KOHS IPU IUIOMOMPOBAaHUU
moMbnpoBanuy kaHana CHITaeKcoM ¢ kaHaa CUaaneKkcoM ¢ TyTTanepyeBbIMH IITUPTaMU
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HeobxoauMo OTMETHTh, 4TO cojaepkaHue xumuueckux snemeHToB O, Ca, P, Na,
Mg, Zn, Cl Bo BHYTpEHHHX CIOSX ACHTHHA KOPHS CHIDKACTCS IO CPAaBHCHUIO C
IPUCTCHOYHLEIM ACHTHHOM. B nmaHHON rpymme Hambonee BbIcOKoe coaep:kanue Cl,
YTO MOXKET MPHUBECTH K OOPa30BAHMIO 3AIMTHOIO MPELUIIMTaTa Ha MOBEPXHOCTH
TKaHW JeHTHHA. To, 4YTO BO BHYTPEHHHUX CJIOSX JCHTHHA HE YBEJIWYCHA
KoHIleHTpanuss noHoB Ca2+ m maxomutcsa B mpenpenax Hopmbl (23,04+1,2 Bec%)
KOCBEHHO CBHJIETEIILCTBYET O TOM, YTO CTPYKTypHas ILEIOCTHOCTh CHIepa HE
MIOBPEXKACHA, HO B TOXKE BpeMsI ATOT MaTepHall He OKa3bIBaCT JOKHOIO A(PpdeKTa Ha
nentuH KK. CopepkaHue (pocéclbopa BO BHYTPEHHHUX CJOSX JICHTHHA TaKXe
npuommkeHo k Hopme (10-12+0,4 Bec%). MBI mpeamonaraeM, 9To STH Pa3IdYHs
HOCSAT UHAUBHUAYAJILHBIN XapaKTep U HE MOT'YT CUMTAThCs a0COIOTHOM HOpMmou. Ho,
B TOXKE BPEMsl, IIOJyYCHHBIC HAMM JIaHHBIC CTAaBSAT I10JI COMHEHHUE MPEANOI0KCHUE
Gomes-Filho u coapr. (2008), uto wucmomp3oBanme CHmanekca CTUMYIHPYET
00pa3oBaHME MMHEPAJIM30BAHHON TKAHM U ATO MOXKET MPUBECTH K OMOJIOTrHYECCKOU
repmeTn3anuu Bepxymku kopas(Gomes-Filho J. E. et al.Reaction of rat connective
tissue to a new calcium hydroxide—based sealer. J. E. Gomes-Filho, P. F. E .Bernabé,
M. J. Nery, J. Arlindo Otoboni-Filho, E. Dezan-Junior, M. M.Teixeira de Moraes
Costa, M."D. de Faria, S. Watanabe, A. C. Gomes. Oral Sur%er , Oral Medicine,
Oral Pathology, Oral Radiology, and Endodontology 2008, Vol.106, Ne 2, p. 71-76.).
Coxepxxanue Sl B mOpuUCTeHOYHOM JeHTHHE coctaBuiio ~0,054 Bec%, a Bo
BHYTpEeHHMX cJ10saX aeHTuHa ~0,04 Bec.



* Uccrnenys COCTaB XUMHUYECKUX 3JIEMEHTOB JICHTUHA KK,
3aIJIOMOUPOBAHHOTO TPHOKCHUIECHTOM, CUMTAae€M HEOOXOAMMBIM OOpPaTUTh
BHHMaHHE Ha coacpkanne mupkoHus (Zr) m ¢ocdopa (P) B meatune KK
3yOOB, 3alJIOMOMpPOBAHHBIX TpPHOKCHUACHTOM, IOMHMO TeXx MDD, uTo
IIpeACcTaBiIeHBI B Tabmumax (tadm. 8, 9). Zr Bxomut B cocraB 1IM (~12,66
Bec%), CTOCK K BO3ICUCTBHIO OMOJIOTHYCCKUX CPEH, YTO, HAa HAIll B3I,
SABISCTCSA  BaXHBIM  (PAKTOPOM  NPH  HMCHOJB30BAaHHM  JIAHHOTO
sHAaomoHTHYecKoro IIM BO BiaxkHOM cpene, OonpenciiseT MPOYHOCTHBIE
cBoiicTBa marepuana. Ho B JeHTHMHE KOpHsS 3y0a ZI HAXOAUTCS B MaJIbIX
komuaectBax (~0,781 Bec%). Ero Hammume B pa3HBIX CIOSX ACHTHHA MPH
ucnojbp30BaHud IIM  kojge0anoch CTAaTUCTHUYECKH HE3HAYMTEIBHO OT
~0,53Bec% B npucrtenouHom jaeHTtuHE 10 ~0,97Bec% B cpegHux ciosx. ITo
SABISCTCS  TOATBEPKJACHUEM  OMOMHEPTHOCTHM  JIAHHOTO  DJICMEHTA.
Coaepxanue pocdopa B geHTHHE ObLIO BhIlIEC, 4yeM B IIM, 4TO TOBOPUT O
BO3MOXXHOM MMHEpaIN3allMd BHYTPUKAHAJIBLHOTO JICHTHUHA. YBEIWYCHME
konuuecTtBa P B TkaHu AeHTHHA (0T ~12,53Bec% B IIPUCTEHOYHOM JICHTHHE
1o ~14,84sec% B cpegHMX CIOSX CTEHKH KOPHS), CKOpee BCEro,
IIPOUCXOIUT 3a CYET €r0 MPOHUKHOBEHMS MO JCHTUHHBIM KaHAIbIaM.



Conepxanne Na, Mg, Zn, Cl B npucTeHOUHBIX U
BHYTPEHHHUX CJIOSAX JCHTHUHA KOPHS TPH
IIJIOMOMPOBAHNH KaHaIa TPHOKCHICHTOM

Conepskanue O, Ca, P B IpUCTEHOUHBIX U
BHYTPEHHHUX CJIOSAX JCHTHHA KOPHS IPH
IIJIOMOMPOBAHNUH KaHaIa TPHOKCHICHTOM
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JIGHTUH COCTOUT U3 TUIPOKCUAIIaTUTA U TTOBBIIIEHHOE coepxkanne Takux M3, kak Ca u P B c1osix J€HTUHA MOXET
CBHUJICTEIICTBOBATH 00 €ro YIJIOTHEHUH. Mbl 00paTWJii BHUMAHKUE Ha TOBBIIICHUE COJICPIKAHUS AITUX XUMHUYECKUX
AJIEMEHTOB BO BHYTPEHHMX CJIOAX JICHTUHA B TEYEHHUE KOPOTKOIO MPOMEXKYTKA BPEMEHH TOCIIE INIOMOUPOBAHUS
KK. CoaepxaHue oCTaIbHBIX UCCIEAYEMBIX M3 100 KoJIeOnIeTCsl HE3HAYUTENbHO, IM0O YMEHBIIIAETCSA B CPEAHUX
CJIOSIX ICHTHMHA. JTHU MMOKa3aTeIu MOT'YT CBUAECTEIbCTBOBATH O TOM, 4TO [IM BiusieT HAa XMUMUUYECKUN COCTAB TKaHEH
3y0a MpUJIeKAIIMX K MaTepuaay U 3TO CIOCOOCTBYET HOpMaIU3alluid XUMUYECKOTO COCTaBa JICHTUHA KOPHS 3y0a.



C nOMOIIBIO CIIEKTPATBHOTO aHAJIN3a Mbl U3yYalld COCTaB U pacupeaeieaue MO B [IM
TpuokcuaeHT u 1eHTuHe (puc. 2).
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Puc. 2. Pacnipenenenue aneMeHTOB B 30He, npuieratonieid Kk geHtuny KK nocne mimomOupoBanus TpHOKCUIESHTOM:
yIJIEPOJl — KPACHBIN, KPEMHUM — 3€JICHBbIN, KaJIbIIUA — CUHUH, 1upkoHU — Oenpiiit COM. BEC. Macmitab ykasaH Ha

PUCYHKE.
CrexTpaiabHBIN aHaIN3 BRIIBUI OoJboe comepxkanne Ca, C u Si B Mmectax npuieranus [IM k creHke
KK.



Kpemuuil siBnsieTcsi OMOIOTrMYE€CKH aKTUBHBIM, CIIOCOOCTBYET ﬁerHHeHgI}o 3y0a u
IPENSTCTBYET BBIXOAY KUJAKOCTH M3 JCHTUHHBIX KaHaJbIEeB. BXoasmuii B cocTaB
CHJIMKATres, qoz[ic_})xcamero IEJI0Yb, OH CIIOCOOCTBYE€T MHUHEpAIW3aIMHU JICHTHHA.
Monekynst SI(OH), B 3aMKHYTOM MNpPOCTPAaHCTBE HAYMHAIOT PacTBOpSThCS, PH
CTAaHOBHUTCSI BBICOKOH. ODTO MPHUBOJMUT K BBIJICICHUIO M PACIHPEACICHUIO B TKAHSIX
IMOKCHAA KPEMHHUS, KOTOPBIA MOXET CIYKUTh HWHHUIHATOPOM OOpa30BaHMSA
HyKJIeaTopa l(fIHI/II_II/IaTOp oOpa3oBaHUs 3apoJbIIICH), T.€. 00pPa30BaHUIO SAEp
kpuctamioB (IIpenapar s yMeHbBIIICHUS pa3apaKCHUS ITYIbIIbI W/ WA YKPEIIJICHUS
ctpykTyphl 3y0a. Ilarenr RU2152778C1l Poccusa Ilyonmukanms PCT: 16.04.1996.
Jlata ~nybomukxanmm  20.07.2000.). DToT MHMHEpal TakKXe CIOCOOCTBYET
BoccTanoBleHUIO KocTu. Al (~0,69Bec%) pacmpeneneH B He 00IBIIOM KOJIHYSCTBE B
C%GI[HI/IX M MEJKHX YacTullaXx Marepuaiga paBHOMepHO, HO B jcHTHHE KK oH
oOHapykeH B 3HAUMTEIbHO MeHbmMX KoimmdecTtBax (~0,021 Bec%). Takue
xumudeckue neMenThl, kak Cl, Ca, Cr, Fe, Cu, Zn Ob111 paBHOMEPHO U IPUMEPHO
B OJMHAKOBBIX KOJMYECTBAX pacnpesesieHbl Kak B [IM, Tak U JIeHTMHE KOpHS 3y0a.
Cienyer oOparuTh BHUMaHUE Ha MOBBIIMICHHOE cojaepxkaHue Ca B IpHIIErarolleM K
TpuokcuaeHty aeHTtuHe. lIpakThUyecKku BECh NEHTHUH OKpAIIeH B CUHUM IIBET C
HE3HAYUTEILHBIMH PAaBHOMEPHO pPACIpPEICICHHBIMU BKpAIUICHUSIMH YIjlepoja Hu
kpeMHus. Hecmorpss Ha 1o, uto B IIM mnpuCyTCTByeT B JIOBOJIBHO OOJIBIIOM
KOTM4YecTBe ZI, Mbl HE OOHAPYKWJIM €r0 B IIPUCTEHOYHOM JCHTHHE.



BoeiBoabl. Pe3ynbrarsl, IPOBEACHHBIX ¢ MOMOIIbI0 COM HccnemoBaHuM,
MIO3BOJIMJIM BBISIBUTh H3MEHEHHS B BeCc% COOTHOIICHWM B TKaHHU
ICHTHHA  KOpHS  3y0a  MOCJIE€  MCHOJb30BAaHUS  Pa3IdYHBIX
sHaorepMeTukoB. CoaepkaHue xumuueckux jsnementoB. O, Ca, P
CTAaTUCTUYECKM HE3HAYMTEILHO KOJ€0aJloCh B PAa3IMYHBIX CIIOSX
NEHTHHA KOPHS OpH ncnojb3oBannu PopeneHra. Haanune Ca u P npu
UCIIOIb30BaHMU DopeneHra HAXOAUTCI B  HOPME. XHUMUYECKHUE
3JIEMEHTHI, BXoAdlue B cocTaB (Cuiiamekca, yMEHbIIAT CBOM Bec %0
COCTaB BO BHYTpeHHUX cnosx paeHtuHa. Copepxxkanue O, Ca, P
BO3pacTaeT BO BHYTPEHHUX CJIOSIX JIEHTHHA nocie miomoupoBanus KK
TpuokcuagentoM. MDD  coCTaB  JOEHTHHA  CBUACTCILCTBYET O
OMOJIOTMYECKOM AaKTUBHOCTH JAHHOTO HSHJOTEPMETHKA, BO3MOXKHOU
MMHEpaIN3alii BHYyTPUKAHAIBHOIO JCHTUHA.



