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AHHOTaIIUA

Lensb. I/I3yqu|/|e MOp(bOJ'IOFW—IeCKVIX M3MEHEHUI nynbnbl 3y6a 9KCNepuMeHTarnbHbIX XUBOT-
HbIX MpY MoAennpoBaHnUnM OCTPOro o4aroBoro nyrnbnnuta c NpUMeHeHNeM CUNMKaTa Kanbun4,
MOAI/Id)I/ILI,VIpOBaHHOFO CBeTOOTBep)KD,aeMOﬁ CMOIOW, " rMAOpPOOKNCKU KalbLUA.

MaTtepuanbi n Mmetoabl. [111s BbINONTHEHUSA NOCTABMNEHHOM Lenu bbina npMMeHeHa aKCcnepu-
MeHTanbHasa Mogerib OCTPOro 04aroBOro NynbnuTa, BKMYawLwas GopM1MpoBaHne NoiocTu
Ha A3bIYHOW MOBEPXHOCTM 3yba, COOTBETCTBYylOLWEN No rmybuHe gedekTam npu rnybGokom
Kapuece c nocnegywLwmM Nerkum npokanbiBaHWeM OCTpbIM 30HAOM A0 nynbnbl 3yba. [aH-
Has Mogerslb OCTPOro 04aroBoro nynenuTa Bocnpon3BefeHa Ha 32 3ybax y 4 nonoBo3peribixX
6apaHoB. Yepes 15, 30 1 90 cyTok nocrne MOAENMPOBaHUs NynbnuTa 3yobl yaanunm BMecTe
C OKpyXarLen nx nyHkon n gukcupoanu B 10% pactBope HenTpanbHoro goopmanuHa. fe-
KanbumHaumo nposoamnu B 25% pactBope TpurnoHa b. Matepuan 3anusanu B LennouanH,
rMCTOMNOrMYECKMe Cpesbl OKpaLLMBanyu reMaToKkCUIIMHOM U 303UHOM U MO MaccCoHy.

Pe3ynbTaTthbl. BbisiBNEeHO, Y4TO NpM rMCTONOMMYECKOM MccrnefoBaHum nynbnbl 3y60oB OCHOB-
HOW rpynnbl (Cunukar Kanbuns, MOANMULMPOBAHHbLIN CBETOOTBEPXKAaeMon cmornon) Ha 90-e
CYTKM NOCIe Havana akcnepumMmeHTta obin obpasoBaH Guonornyeckun 6apbep 13 opraHumso-
BaAHHOI0 BTOPMYHOIO AEHTUHA B 006nacTu Npoekuun chopmMmpoBaHHOM NONOCTU U nepdo-
paunoHHOro OTBEPCTUSA NynbnapHOM kamepsbl. B nynbne 3y6a npru3HakoB BOCNannTenbHOro
npouecca He oTMevarnocb. B KopoHkoBOW nynbne 3y00B 3KCMEepUMEHTamnbHbIX XUBOTHbIX
rpynnbl cpaBHeHUs (TMOPOOKUCH Kanbums) Ha 90-e CyTKM nocrne Havyana aKcnepuMeHTa Bbl-
paxxeHHbIX MOPAONOrMYeCKMX U3MEHEHMI OCHOBHOMO BeLLECTBa U AEHTUHHbIX TPyboyek B
obnacTn cTeHok chopMMPOBaHHON MOMOCTM HE OTMeYyanock. B nynbne otmevarncs ovaro-
Bbll XPOHMYECKUI BOCNANUTENbHbLIN NpoLecc.

3akntouyeHue. Taknum 06pa3om, NPOBEAEHHOE UCCMefoBaHWe MO3BOMMUIO YCTAaHOBUTb, YTO
B 3KCMEpPMMEHTarnbHO CO3aHHOW MOAENN OCTPOro O4aroBOro MynbnuTa Npu UCMNONb3oBa-
HWUM cUnuKaTa KanbLms, MOAM(ULMPOBAHHOIO CBETOOTBEPXKAAEeMO CMOroK, obpa3oBbiBan-
cs Guonornyecknint Gapbep 1 XopoLLo pasBuTas 30Ha 3aMeCTUTENBHOro AeHTUHA B o6nacTtu
NpoeKLMn cHOPMMPOBAHHOW NOMOCTU U NEPEOPALMOHHOIO OTBEPCTUS C MYNbMOBON Kame-
povi 3yba no cpaBHEHWMIO C rpynnoW, rae Ncnonb3oBanach MMAPOOKNCh kanbLus. PesynstaTthl
9KCNEPUMEHTANbLHOrO UCCNEeLOBaHNS NO3BONSIOT APAMEKTUBHO MPUMEHATbL CUNUKAT Kanb-
Unsi, MOAMULMPOBAHHLIN CBETOOTBEPKAAEMOM CMOJION, UCMONb3Ys GMONorMiyeckuii MetTos
neYeHnst OCTPOro 04aroBoro nynbnuTa ¢ 6onee KOPOTKMM CPOKOM BOCCTAHOBIEHUSI (DYHKLUN
nynbnbl 3yda.
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Abstract

Aim. To study the morphological changes in the tooth pulp of experimental animals when mod-
elling acute partial pulpitis using calcium silicate modified with light-cured resin and calcium
hydroxide.

Materials and methods. An experimental model of acute partial pulpitis was applied including
the formation of a cavity on the lingual surface of the tooth, which corresponded to advanced
caries in terms of depth, followed by a slight perforation up to the tooth pulp with a sharp probe.
This model of acute partial pulpitis was reproduced for 32 teeth in four sexually mature rams.
The teeth were extracted together with the surrounding sockets 15, 30 and 90 days after the
modelling of pulpitis, followed by their fixation in 10% solution of neutral formalin. Decalcification
was performed in 25% solution of Trilon B. The material was poured into celloidin; histological
sections were stained with hematoxylin and eosin according to Masson’s trichrome procedure.

Results. The histological examination of pulp from the main group (calcium silicate modified
with light-cured resin) revealed the formation of a biological barrier from secondary dentin in
the area of the cavity and perforation up to the pulp chamber on the 90th day after the exper-
iment started. The tooth pulp revealed no signs of an inflammatory process. On the 90th day
after the experiment started, no pronounced morphological changes in the main substance and
dentinal tubules in the area of the cavity walls were noted in the coronal pulp of experimental
animals from the comparison group (calcium hydroxide). A focal chronic inflammatory process
was noted in the tooth pulp.

Conclusion. It was established that the use of calcium silicate modified with light-cured resin
in the experimentally created model of acute partial pulpitis was accompanied by the formation
of a biological barrier and a well-developed zone of reparative dentin in the area of the cavity
and perforation up to the pulp chamber, as compared to the group where calcium hydroxide
was used. Thus, the study results confirmed the efficay of using calcium silicate modified with
light-cured resin within the biological method for treating acute partial pulpitis, which shortens
the functional recovery of tooth pulp.

Keywords: caries, pulp, pulpitis, biological method, treatment
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BBepneHue

[lo HacTosiLero BpeMeHu akTyasnbHbIM SBASiETCS
MOUCK MaeanbHOro, yAOBMNETBOPSIOLLErO BCEM Tpe-
6oBaHMAM NPOKNaA0YHOro MaTepuana ans nevyeHus
OCTPOro 04aroBOro nynbnuta, Yem u O6bLACHAET-
Csl HenpekpaLLarLLMiACs NOUCK B 3TOM Hanpaene-
HuW. Bonbluoe BHMMaHWe ygensieTcst matepuanam,
obnagawwmum  NPONOHIMPOBAHHLIM  OENCTBMEM
Ha BOCNaneHHy nynbmny, YyCUNMBaoLWmMM ee Of0H-
TOTPOMHYI0 (PYHKUMIO U PEMUHEPAnU3YOLWUM OHO
Kapuo3HOW NONOCTU NPU OQHOKPATHOM MOCELLEHNU
©ornbHbIM Bpaya [1-3].

CoBeplUeHCTBOBaHME METOAOB IEYEHUSI OCTPO-
ro 04aroBOro nynenuTa B HacToslee BpemMs uaeTt
Nno ABYM OCHOBHbIM HanpaeneHusMm. [lepBoe Ha-
npaBrneHne BKMKYaeT MpUMEHeHMe CcpeacTs
C aHTUMUKPOGHBIM W MNPOTUBOBOCNANUTENBHBIM
acppekTom. K Takmm cpeactBam OTHOCST fekapcT-
BEHHblE NacTbl, COAEePXallne B CBOEM COCTaBe aH-
TubakTepuanbHble npenapatbl, KOPTUKOCTEPOUAbI
n cynbaHmnamuabl. OgHako daHHble cpeacTsa
He CTUMyNuMpyT obpas3oBaHWe 3aMEeCTUTENbHOMO
OEHTUHa 1 penapaTyBHbIN JEHTUHOrEHe3, NOCKOIb-
Ky He obnagatoT O4OHTOTPOMNHLIMU CBOMCTBaMU [4—
9]. BTopoe HanpasrneHne BKIOYaeT UCMONb30BaHUe
B KayecTBe rne4yebHOM npoknagku cpeacTts, CTUMY-
NMpYOLWLKX penapaTyBHbIA AEHTUHOINEHE3 N YCUnu-
BalOLMX GapbepHy0 OYyHKLMIO U3 HOBOOOpa3oBaH-
HOW MUHepanu3oBaHHOW TKaHW, pacnonaratoLlemncs
MeXay nynbnon U KapmosHon nomnoctblo. K Takum
cpeacTBaM OTHOCATCHA npenapaTthbl, cogepXaiiue
B CBOEM COCTaBe MMAPOOKUCh KamnbLusi, MUKPO3rie-
MEHTbl U peMuHepanuaylLwwme Bewectsa. OgHako
LUMPOKOrO pacnpoCcTpaHeHWst HA OOUH U3 3TUX Npe-
napaTtoB, KpOMe KarnbmeuuHa, He nonyyun [10, 11].

CywecTtByeT psig obwmx TpeboBaHMM K Takum
npenapaTtam: OHW [OOSMKHbl OblTb HETOKCUYHBLIMM,
CTUMYNUPOBaTb AEHTMHOrEeHe3 W peMuHepanuaa-
LUVIO OEHTUHA, MMETb MPOCTYH TEXHOMOrMK npu-
roToBNeHMsa u Hanoxeuus. B uenom Heobxoaumo
CpencTBO, CnocobCTBylOLEE CO3aaHNI0 ONTMMarb-
HOro Mo TOMWKMHE N OYHKLMOHANbLHOW aKTUBHOCTMU
Buonornyeckoro bapbepa Mexay nynbrnon 1 Kapu-
0o3HOM nonocTtblo [12-14]. K Takum npenapaTtam,
BEPOSATHO, MOXHO OTHECTM nacTbl, codepxaliue

MOHOOOMEHHbIE CMOIbl, KOTOpble MNPEeACTaBnsAlT
CcobOoN BbICOKOMOMEKYNSAPHbIE HEPACTBOPUMbIE CO-
eaVHeHns ¢ YHKUMOHamNbHbIMK rpynnamun. Takue
MOHOOOMEHHbIE TPpyMMbl XapaKTepuayrTCs BblCOKM-
MW TEMMON30NMPYIOLWUMK CBOMCTBAMM, UMEIOT Cha-
oowenoynyto cpeay (pH 8,0), cnocobHbl BCTynatb
B peakumu ¢ Apyrumun noHamu. OgHMM 13 HOBeW-
LUMX CPEACTB AaHHOWM KaTeropuu siBMsieTcs cunukat
Kanbumsl, mMoauduumMpoBaHHbIA CBETOOTBEpXAae-
mown cmonown (CKMCC) [15, 16].

Llenb nccnepoBaHus. MsyuyeHne mopdonoruye-
CKUX N3MEHEHMWI MyrbMbl 3y0a aKcnepyMeHTanbHbIX
YKMBOTHbIX NMPW MOLENMPOBaHUN OCTPOro 04aroBOro
nynbnuMTa ¢ NPUMEHEeHNeM cunukaTa KanbLusi, Mo-
ONULMPOBAHHOIO CBETOOTBEPXKAAEMOWN CMOIOWN,
1 rmgpookmcu kanoums (MK).

MaTepMa]‘IbI n metToabl nccriegoBaHuA

OkcnepnMeHTanbHO-MOpONorMyeckoe  uccre-
[OBaHVWe MO JaHHOMY pasfeny npoBedeHO Ha 4
nonoBo3perbix bapaHax B Bo3pacte 3,5-4 neTt co
cpegHen maccon tena ot 30 go 35 kr, cogepxas-
LUMXCS B OAMHAKOBbLIX YCMoBuUsIX BuBapusi. Beibop
B KayecCTBe 3KCMEepUMEHTaNbHOW MOLENN HUXKHUX
pesuoB (3auenoB) 6apaHa oOycnoeneH cnegyowm-
MU NpyYnHamMKn: 60nbLIo 06beM LOCTYMNHOW TKaHU
AN TMCTONMOMMYEecKoro M Mopdonorm4eckoro mc-
cnefoBaHUK, NPOCToTa CoAep)KaHUs N HU3KUIA ypo-
BEHb arpeccumn xunsotHoro [17, 18].

Mon pomeTapoBbIM HapKO30M Ha SA3bIYHOW MO-
BEpXHOCTN 3y6oB hopmmpoBany MOMOCTH, COOT-
BETCTBYIOLLME MO MybuHe aedbektam npu rnyookom
kapuece. Mogenb 3KCnepvMeHTanbHOro TpaBMa-
TUYECKOro nyrnbnuTa cosgaBany NerkuMm npoka-
nblBaHWEM OCTpbIM 30HAOM B obnactu Hanbonee
NPOCBEYMBAIOLLETO HA OHE rNy0OOoKo NonocTu pora
nynbmbl.

JlevyeHne npoBognnu Yepes 1 cyTkn nocrne cosga-
HUS MOOEenu TpaBMaTWYecKoro nynbnuta B BuAe
NPSIMOr0  MOKPbITUSI BCKPbLITOW MyNbMbl CUNNKATOM
Kanbums, MoanduunMpoBaHHOIO CBETOOTBEpPXKAae-
MOW CMOJSION, N TMAPOOKUCHIO KarnbLms.

B 16 3ybax Ha gHO cchopMMpoOBaHHOWM rnyOoKoW
MonocTu B Ka4yecTBe fie4ebHON NpoKnagkyu Hakna-
ObIBanv ruapookuck kansbums (rpynna Ne 1, cpaBHe-
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Hus), B 16 3ybax Ha gHO rnyboKom NonocTn Hakna-
OblBany CunukaTt Kanbuusi, MoganduumpoBaHHOIO
cBeTooTBEPXKAAEeMOW cmoron (rpynna Ne 2, ocHoB-
Has). KoHTponem crnyXunu 16 MHTakTHbIX 3y60B.

Yepes 15, 30 n 90 cyTok 3ybbl yaananu BmecTe
C OKpy>atoLen nx nyHkom n cukcmposanm B 10%
pactBope HenTpanbHoro cdopmanuHa. [Oekanbuu-
Hauuto nposoaunu B 25% pacteope TpunoHa b. Ma-
Tepvan 3anuBanu B LennouauH, ructornormyeckme
cpesbl OKpaluMBanu remMaTtoKCUIIMHOM M 303UHOM
n no MaccoHy. OueHKy Ka4eCTBEHHbIX U3MEHEHUN
MMCTONOMMYECKNX CPEe30B U3yyanu Ha MUKpOCKomne
Olympus-1200.

PesynbTaTthbl u 06cyxaeHue

B KopoHkoBoOW nynbne 3y60B XXMBOTHLIX NMEpPBOM
rpynnbl (rMAPOOKUCH Kanbuus) K 15-m cyTkam no-
Crne Hayana fnedeHuss oTMeYanucb penapaTuBHbIE
npouecchl, xapakTepuayowmecs obpasoBaHueM
3aMeCcTUTENBHOro AeHTnHa B obnactu nepdopaum-
OHHOro OTBEPCTUA 3a CYET aKTUBHOW nponudepa-
Lum KneTok cybogoHTobnacTnyeckoro cnos nynbnbl

(pnc. 1).
B panbHenwem naTonornveckui npouecc xa-

pakTepusoBasnica nodABleHNeM KpPYrnoKNeTOYHbIX
TMCTUOLUNTAPHbIX OrpaHN4YeHHbIX MHCbI/IJ'IpraTOB,

-

mMecTamn Auddy3sHbIX (B OCHOBHOM B ob6nactu
nepcopaLMOHHOIrO  OTBEPCTUSA),  CIIMBAIOLLMXCS
B OOLIMpHbIE MONS C AUCTPOdUEN KomnareHOBbIX
BOJIOKOH.

Torwa CcTeHOoK cocyaoB NPOHW3aHa rmcTuoumTap-
HO-NMMAOVAHBIMU driemMmeHTaMu 1 prubpobnactamu,
B HEKOTOPbIX Npenaparax oTMeYanmcb MHUNsTpaThl
Aaxe no xoay cocynos. NMpovcxoguna gesopraHusa-
umnst ogoHTobracTos, Npu KOTOPOW TECHOe pacnono-
XXeHue psaoB KNeToK NOMHOCTLI0 yTpaynsaeTcs (puc.
2a). Ha paHHuX 3Tanax BocnaneHusi oTMevanucb
ANCTPOodUNYECKMNE N3MEHEHMWS NOYTM BO BCeX Prbpo-
Bnactax v ructroumnTax nynbmnbl ¢ AMPQY3HbIM No-
paxeHnem Bonbluen YacTu KONnareHOBbIX BOMOKOH.
Yxe B paHHMe CpoKU aKkcneprmMeHTa (15 cyTok) CTpyk-
TYpY HOPMarbHbIX (HEM3MEHEHHbIX) OAOHTOBNacToB
yoaBanocb Habnogatb Nulb B KOPHEBOW Myrbre
(puc. 26). MNpu pa3BuTMK BOCManeHus Npomcxoauno
HaKoMMeHWe XUAKOCTU B KNeTKax, B pesynsrare 4Yero
0OOHTOBNacCTbI ucyesanu, a BMECTO HUX NOSBNSANUCH
OKpyrrble NonocTy (Bakyonu), 3anofHeHHbIE XXNOKOo-
CTblo. B HekoTopbIx Npenapatax k 30-m cyTkam npo-
LilecC BaKyonm3auumn pacnpocTpaHsancs yxe Ha BeCb
opoHTobnactuyeckmn cnou (puc. 3).

OpHako Ha nocrefyroLmMx cpokax HabniogeHus
(30 cyTok) npoucxoanna He TOMbKO 3aepXka OeH-

Puc. 1. Mukponpenapamsl nynbbl 3y608 aKcnepuMeHmarbHbIX XUBOMHbLIX nep8ol epymbl (2UOPOOKUCH Kallb-
yusi) yepes 15 cymok riocrie Ha4yana onbima: a — nponaugepayusi Kemok e crioe 00oHmobsiacmos nynbrsi (1)
¢ obpasosaHuem 3amecmumernbHo20 0eHmuHa (M) e obnacmu nepgopayuoHHo2o omeepcmus (o). Okpacka
rno Maccony. O6. 4, ok. 10; 6 — ycuneHue deHmuHoobpasosaHus (L) e obnacmu nepghopalyuoHHO20 omeep-

cmus (o). Okpacka no MaccoHry. 0O6. 4, ok. 10.

Fig. 1. Stained slides of dental pulp obtained from the experimental animals of the first group (calcium hydroxide) 15 days
after the experiment started: a — cell proliferation in the layer of pulpal odontoblasts (I1) with the formation of reparative
dentin (4) in the perforation area (o). Masson’s trichrome stain (4x objective lens, 10x ocular lens); 6 — increased dentin
formation () in the perforation area (o). Masson’s trichrome stain (4x objective lens, 10x ocular lens).
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Puc. 2. Mukponpenapamal nyrnbrbi 3y608 aKcrnepuMeHmarbHbIX XUBOMHbIX Mepeol epynbl (2UuOPOOKUCH Kaslb-
uyus) yepes 15 cymok rnocne Havana onbima: a — 0e3opeaHusayus o0oHmobrnacmos ¢ ympamou Ux OpueH-
muposaHHo20 pacnosnoxeHus (k). Okpacka no Maccony. O6. 20, ok. 20; 6 — cmpykmypa HeuamMeHeHHbIX (1)
U UCKpUBIIeHHbIX (2) ompocmkos 00oHmMobacmos 8 0eHMUHHbLIX KaHallbyax, npuiexauux Kk kopHesol (1) u ko-
poHkoeol (2) nynbne. lNo — nepghopayuoHHoe omeepcmue. Okpacka rno Maccony. O6. 20, ok. 10.

Fig. 2. Stained slides of dental pulp obtained from the experimental animals of the first group (calcium hydroxide)
15 days after the experiment started: a — disorganisation of odontoblasts with the loss of their oriented location
(dk). Masson’s trichrome stain (20x objective lens, 20x ocular lens); 6 — the structure of unchanged (1) and curved
(2) processes of odontoblasts in the dentinal tubules adjacent to the root (1) and coronal (2) pulp. lNo — perforated
hole. Masson’s trichrome stain (20x objective lens, 10x ocular lens).

Puc. 3. Mukponpenapamsl rnynbrbi 3y608 aKCrepuMeHmalsibHbIX XUBOMHbIX rnep8ol epynbl (2uGPOOKUCH Kallb-
yusi) yepes 15 (a) u 30 (6) cymok nocrie Ha4yana onbima: a — OKpyaJibie 8aKyosu (1), 3arnonHeHHbIe XUOKOCMbIO.
I — nynena, ] — deHmuH. Okpacka eemamokcunuHom u sos3uHom. O6. 20, ok. 10; 6 — ducmpoghuyeckue u3-
meHeHus 8 o0oHmobnacmax (O); eakyonusuposaHHas yumonnasma (u). Okpacka no Macony. O6. 40, ok. 10.
Fig. 3. Stained slides of dental pulp obtained from the experimental animals of the first group (calcium hydroxide) 15 (a)
and 30 (6) days after the experiment started: a — rounded vacuoles (1) filled with liquid. ['1— pulp, 1 — dentin. Hema-
toxylin and eosin stain (20x objective lens, 10x ocular lens); 6 — dystrophic changes in odontoblasts (O); vacuolated
cytoplasm (u). Masson’s trichrome stain (40x objective lens, 10x ocular lens).
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TMHOOOpa3oBaHMs, 00yCroBMeHHasi BOcnanuTenb-
HbIMM MpoLeccamMu, MPOUCXOOAWUMU B Myrbhe
3yba, HO 1 HapacTanu siBNeHus ANCTpodUHeCKoro
MU BOCNanuUTENbHOrO Xxapaktepa. B panbHenwem
NynbnuT He CTUXan, a NPUHUMan XpoHU4Yeckoe Te-
YeHne CO CKIepo3oM MynbMbl, MPU 3TOM B Nocnea-
Hel oTMeyanocb obpa3oBaHVe OTAENbHbIX OCTPOB-
KOB AEHTMHa n ocTeofdeHTuHa (puc. 4a). Yepes 30
CYTOK Mocne fnevyeHns Ha ooHe AEHTUHHOIO MOCTU-
Ka, MOTHOCTbIO NMPUKpbIBatoLLero nepgopaunoHHoe
OTBEPCTME, pa3BMBarcs ToTalbHbIA HEKPO3 KOPOH-
KoBoW nynbnbl (puc. 46).

KopHeBasi nynbna, OTrpaHUYeHHasi OT KOPOH-
KOBOW 3aMeCTUTENbHbIM AEHTUHOM, Haxoaunach
B COCTOSIHUM BbIP@XEHHOrO CKrepos3a C Hanmunem
dopmupyromuxcss 6eckaHanbHbIX NETPUEUKATOB
(puc. 5a) kKak B AEHTUHHbIX KaHanbLuax, Tak U B Me-
CTax pacnonoxeHus Ten ogoHTobnacTtos. Jlenkoum-
TapHo-MakpodparanbHasa peakumsa nynbhbl OKasa-
nacb 0COBEHHO BbIpaXXEHHOW B MEpPUBACKYMSAPHbIX
npocTpaHcTBax (puc. 56).

Ha 90-e cyTku nocne Hayana akcrnepumMeHTa oT-
Me4yarnocb pacllMpeHnMe [OEHTUHHbIX KaHamnbLeB
B obnacTn cTeHoK chOpMUPOBAHHOWM MOMOCTU, KO-
TOpble coaepXXanu MHOroYMCreHHbIE MUKPOOHbIE
Tena. Habntoganacb BakyonbHasa ouctpodus ogoH-
TOONacToB, a B KOPOHKOBOW Mynbre MMen MecTo

04aroBbIi XPOHNYECKMIA BOCMANUTENbHbIV NPOLece,
XapaKTepusyLuincs BocnanmuTenbHbIMU UHUIb-
Tpatamu, COCTOSILLMMW U3 HEWTPOUITOB, 303UHO-
dunos, nUMAOLMTOB, MNNA3MaTUYECKNX KIETOK,
cpean y4acTKOB CKIepO3MpPOBAHHOM W MMarnmvHn3m-
poBaHHOW nynbnbl (puc. 6a). B kopHeBoOW nynbne
Takke OTMeYanuch ABMEHUS rTManmMHo3a Menkmx Be-
HyIn 1 apTepuon, peayKums NpeKkanunnsapos 1 aTpo-
duyeckne npouecchl ¢ 06paszoBaHNEM BHYTPUNYIb-
napHbIX KUCT (puc 66).

Mpun rmcTonornyeckom ncecnegoBaHvum nynbnbl 3y-
608 BTOpON rpynnbl (CUNUKaT Kanbuus, MognuguLm-
POBaHHbIN CBETOOTBEPXKAAEMON CMOION) B paHHNe
CpokKn nocne nedyenunsa (oo 15 cyTok) permctpupo-
BanuCb penapaTuBHbIE MPOLECCHI, XapakTepusyto-
LMecs akTMBHOW nponudepaumen Knetok B cybo-
AOHTOBracTu4yeckom croe nynbMbl C YCUIEHHbIM
HoBoOOpa3oBaHWEeM 3aMeCTUTENbHOrO  AEHTUHA
B pavioHe nepgopaLOHHOro OTBEPCTUS MyrbNoBOW
Kamepbl, Npy 3TOM cama nyrnbna ocTtaBanacb npa-
KTUYECKM HeuaMeHeHHou (puc. 7a). B HekoTopbIx
y4acTKax KOPOHKOBOM MyribMhbl UMENO MECTO o4varo-
BO€ rHOMHoe BocnarneHune (puc. 76).

B cpokn 30 cytok Habnwoganucb npouecchl pe-
napauun, xapaktepusylowmecss nponudepaumnen
0poHTOONacToB ¢ 06pa3zoBaHMEM 3aMECTUTENbHO-
ro AEHTMHA, MOSTHOCTLIO 3aKpbiBaoLWero nepdgopa-

Puc. 4. Mukponpenapamsl rynbrbi 3y608 3KCrepuMeHmalsibHbIX XUBOMHbIX rep8ol epy bl (2uOPOOKUCH Kallb-
yusi) yepes 30 cymok rocne Havana onbima: a — CK/1epo3 Myrbribl, 06pa3ogaHue omoeibHbIX 0CMPO8KO8 OeH-
muHa u ocmeodeHmuHa (1). Okpacka eemamokcunuHom u 303uHom. O6. 20, ok. 10; 6 — Hekpo3 (H) nynbnbi.
I — nynena, [ — deHmuH. Okpacka rno MaccoHy. 06. 20, ok. 10.

Fig. 4. Stained slides of dental pulp obtained from the experimental animals of the first group (calcium hydroxide)
30 days after the experiment started: a — pulpal sclerosis, formation of isolated areas of dentin and osteodentin (1).
Hematoxylin and eosin stain (20x objective lens, 10x ocular lens); 6 — pulpal necrosis (H). 1 — pulp, [ — dentin.
Masson’s trichrome stain (20x objective lens, 10x ocular lens).
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Puc. 5. Mukponpenapamai nynbrbi 3y608 3KCriepuMeHmarsibHbIX XUBOMHbIX 1ep8ol epynbl (2UOPOOKUCH Kallb-
yusi) yepes 30 cymok rocrie Hadasa onbima: a — CKIepo3 Myfbiibl ¢ popMupyrouUMucs beckaHaibHbIMU re-
mpucpukamamu (1). Okpacka no Maccory. O6. 20, ok. 10; 6 — Ouanede3Hoe KpO8OU3USHUE 8 Teputhepu4eCcKoM
cnoe nynobnsl (1). [1— nynena,  — deHmuH. OKkpacka eemamokcunuHoM u 303uHom. O6. 20, ok. 10.

Fig. 5. Stained slides of dental pulp obtained from the experimental animals of the first group (calcium hydroxide) 30
days after the experiment started: a — pulpal sclerosis with emerging petrified areas lacking canals (1). Masson’s
trichrome stain (20x objective lens, 10x ocular lens); 6 — leukocyte extravasation in the peripheral pulp (1). 1 —
pulp, 1 — dentin. Hematoxylin and eosin stain (20x objective lens, 10x ocular lens).

Puc. 6. Mukponpenapamai nyrnbribi 3y608 9KCriepuMeHmarsbHbIX XUBOMHbIX 1ep8oll epyrnbl (2UOPOOKUCH Kallb-
yus) yeped 90 cymok nocrie Ha4ana onbima: a — 8ocnaaumesibHbIl UHuUIbmpam, cocmoswul u3 Helimpogu-
08, 303uUHoghuI08, TUMEOYyUMOos, nnasmamudyeckux Knemok (1). Okpacka 2emamoKcunuHoM u 303uHom. OB6.
20, ok. 20; 6 — euanuHo3 Mesikux 8eHyn u apmepuorn (1), pedykyusi npekanunnsapos (2) u ampoguyeckue rnpo-
yecchol ¢ obpaszosaHuem sHympunynbnapHbix kucm (3). [ — nynena, [ — 0eHmuH. OKkpacka 2emMamoKCUuuHoOM
u 3o3uHom. O6. 20, ok. 20.

Fig. 6. Stained slides of dental pulp obtained from the experimental animals of the first group (calcium hydroxide)
90 days after the experiment started: a — inflammatory infiltrate consisting of neutrophils, eosinophils, lymphocytes
and plasma cells (1). Hematoxylin and eosin stain (20x objective lens, 20x ocular lens); 6 — hyalinosis of small ve-
nules and arterioles (1), reduction of precapillaries (2) and atrophic processes with the formation of intra-pulpal cysts
(3). N — pulp, 4 — dentin. Hematoxylin and eosin stain (20x objective lens, 20x ocular lens).
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Puc. 7. Mukponpenapamai nyrnbrbl 3y608 3KCrnepuMeHmasibHbIX XUB0MHbIX 8MOpoU epynrbl (Cunukam Kasb-
yus, modugpuyuposaHHbIli ceemoomeepxoaemol cmornol) Yepes 15 cymok nocne Hayana onbima: a — rpo-
nuchepayuu kremok 8 crioe o0oHmobnacmos ¢ hopmuposaHueM 3amecmumernbHo20 0eHmuHa (1) no kpasm
nepgopayuoHHoeo omeepcmusi (o). Okpacka eemamokcunuHom u 303uHoMm. O6. 20, ok. 20; 6 — oyazosas
numgoyumapHo-neltikoyumapHas uHeunsmpauyus (1). 1 — nynsna, [ — deHmuH. Okpacka 2eMamoKCUuTuHOM
u 303uHom. O6. 20, ok. 20.

Fig. 7. Stained slides of dental pulp obtained from the experimental animals of the second group (calcium silicate
modified with light-cured resin) 15 days after the experiment started: a — cell proliferation in the layer of odonto-
blasts with the formation of reparative dentin (1) along the edges of the perforated hole (o). Hematoxylin and eosin
stain (20x objective lens, 20x ocular lens); 6 — focal lymphocytic leukocyte infiltration (1). I'1 — pulp,  — dentin.
Hematoxylin and eosin stain (20x objective lens, 20x ocular lens).

Puc. 8. Mukponpenapamesi nynbsi 3y608 akcrnepumeHmarbHbIX XugomHbix emopou epynnsl (CKMCC) yvepes 30
Cymok nocne Havarsa onbima: a — rponugepayus o0oHmobrnacmos ¢ obpa3osaHuUeM C/1051 3aMecmumesibHo20
OeHmuHa (1). Okpacka eemamokcunuHom u 303uHom. 06. 20, oK. 10; 6 — ovyaeu MykoudHo20 u pubpuHOUdHO20
HabyxaHusi Konia2eHo8biX 80/10KOH Mynbibl (1) 8 o6nacmu nepghopayuoHHO20 omeepcmusi MybnapHoU kame-
pbi (Mo). N — nynsna, [ — 0eHnmuH. Okpacka no Maccony. 06. 20, ok. 10.

Fig. 8. Stained slides of dental pulp obtained from the experimental animals of the second group (calcium silicate
modified with light-cured resin) 30 days after the experiment started: a — proliferation of odontoblasts with the for-
mation of a reparative dentin layer (1). Hematoxylin and eosin stain (20x objective lens, 10x ocular lens); 6 — foci
of mucoid and fibrinoid swelling in the collagenous fibres of the pulp (1) in the area of perforation up to the pulp
chamber (lo). I — pulp, [ — dentin. Masson'’s trichrome stain (20x objective lens, 10x ocular lens).

36 Ky6aHckun Hay4HbI meguumnHckun BecTHuk / Kuban Scientific Medical Bulletin
2019 | Tom 26 | Ne 5 | 29-41



B. A. MiBameHko, A. A. Apamuuk, A. B. ApyTionos, C. Y. PucoBauubrii, A. H. Cupoperko, O. B. IIpiM6aAo0B.
Mopdoaroruveckre U3MeHEHHUsI B IIyAbIIe 3y60B 3KCIIEPUMEHTAABHBIX JKUBOTHBIX IIPH A€YEHHUHU. ..

unoHHoe oteepctme (puc. 8a). KopHeBas nynbna
N NepUodoHT ocTaBanucb 6e3 MaHMdEeCTHbIX NaTo-
NOrNYeCcKUX M3MEHEHUN, UCKITKYEHME COCTaBMsANu
peakve ovarn MykouaHoro u onbpuHongHoro Haby-
XaHWs1 KOnnareHoBbIX BOJIOKOH MyribMbl B 0GnacTtu
nepdopauunm nynbnapHon kamepsol (puc. 86).

K 90-m cytkam nocne Hayana 3KcnepuMmeHTa
BO BTOPOW rpymnne perMctpupoBanachk Ta e KapTu-
Ha, 4YTo 1 B Boree paHHME CPOKW, C TON NWLb pas-
HUUEN, 4YTOo Habnoganocb obpasoBaHue Guonoru-
Yyeckoro 6apbepa 13 opraHNM3oBaHHOIO BTOPUYHOIO
OeHTuHa B obnactn npoekuun cqopMUpPOBaHHON
nonocTtn 1 nepdopaunoHHOro OTBEPCTUS Nynbnap-
HOW KaMepbl.

3aknro4veHue

Taknum obpa3om, UCNonb3oBaHWE CUnMKaTa Karb-
umns, MoauULMPOBAHHOIO CBETOOTBEPXKAAEMOM
CMOJSI0OM, MPU 3KCMEPMMEHTANbHOM OCTPOM O4yaro-
BOM (TpaBMaTn4eCcKoM) nynbnmMTe CONpoBOXA4anocChb
B paHHue cpokn (15—-30 cyTok) akTuBM3aumen npo-
nudepaummn ogoHTobrnactoB ¢ obpasoBaHMeEM 3a-
MECTUTENbLHOro AEHTMHA, a B NO34HWE CPOKK nocne
Hayana onbiTa (90 cyTok) — ob6paszoBaHMEM XOPOLLIO
pa3BUTON 30HbI 3aMeCTUTENBHOIO AEeHTMHa B obna-
CTW NpoeKuMn cOOPMUPOBAHHOW MOMOCTM U nep-
dopaumoHHoro oteepctus. [lpu aTtom Bocnanu-
TenbHbIE M3MEHEHUS MPaKTUYECKM OTCYTCTBOBAmM,
BblCOKasi KOHLEHTpaLKMs B Nyfibne MUKPO- U Makpo-
charanbHbIX 3MEMEHTOB MOXET paccMaTpuBaTbhCsl
KaK 3alUTHbI MEXaHW3M pernapauuun, HanpaBneH-
HbI Ha pe3opObLmo BOCManMTeNbHOro nHdunsTpata
B obnactu nepdopaunm nynbnapHom kamepbl. YBe-
nMyeHne Ymcna Makpodaros Nyrnbhbl CBUAETENLCT-
BYET O 3HAYUTENBHOM (DYHKLIMOHANbHOM Hanpsbke-
HUM KNETOK U aKTMBAaLMKN NPOLIECCOB pereHepauuu.
370 no3BonseT caenatb BbIBOA, YTO Npu duonoru-
YECKOM MeTOAe JleYeHMs OCTPOro 04aroBoro nysb-

BkaAaa aBTOPOB

nMTa C NPMMEHEHWEM CcunvKaTa KanbLus, MOAu-
MUMPOBAHHOIO  CBETOOTBEPXKAAEMOM  CMOJSION,
B CPaBHEHUU C TPagMLMOHHO UCMOMb3yeMblM Ma-
TepuanoMm — TMAPOOKUCHI0 KanbLms, 3deKkTuB-
HOCTb NnedeHuns bonee npeackasyema yxe B paHHue
CPOKM, YTO MO3BONSAET 3aKOHYMTb fe4YeHne B OOUVH
BM3UT. [lonyyeHHble aKCnepyrMeHTanbHble AaHHble
MO3BOMSOT PEKOMEHA0BaTh NPUMEHEHNE CUNUKaTa
Kanbuus, MoandULMPOBAHHOIO CBETOOTBEPXKAA-
€MOWN CMOMON, AN U3yYeHWsi B KIMHUKO-3KCNepu-
MEHTarbHbIX YCIOBUSIX.

CooTBeTCcTBME npuHUunnam 3TUKun

CopepxaHve n yxof 3a XXMBOTHbIMW OCYLLECTB-
NAncs B COOTBETCTBUM CO cTaTber 11 XenbCUHKCKOM
neknapauun BcemMmnpHon meguuMHCKOW accouna-
unmn «MexayHapogHble pekoMeHgauuy no npose-
[eHno BromMeauLMHCKUX UCCneaoBaHuii ¢ UCMOorb-
30BaHMEM >XUBOTHbIX», npukazoM MuHUCTEpCTBa
30paBOOXpPaHEHUsT U couunanbHoro passutus PO
ot 23 aerycta 2010 r. Ne 708H «O6 yTBEpPXAEHUU
MpaBun nabopaTopHON NMpakTUKM» U cobnoaeHum
HOpM «EBpoOnenckom KOHBEHLMK MO 3aLLMTE NO3BO-
HOYHbIX XXMBOTHbIX», KOTOPbIE MCMOSb3YITCA B 3KC-
nepuMeHTarnbHbIX U OPYTMX HaYYHbIX Lensx.

Compliance with ethical standards

The housing and care of animals was carried out
in accordance with clause 11 of the Helsinki Declara-
tion of the World Medical Association, “International
Guiding Principles for Biomedical Research Involv-
ing Animals”, the order of the Ministry of Health and
Social Development of the Russian Federation No.
708n “On Approval of Laboratory Practice Regula-
tions” of 23 August 2010, as well as in compliance
with the norms of the European Convention for the
Protection of Vertebrate Animals used for Experi-
mental and other Scientific Purposes.

MUBaweHko B.A.

Paspabotka KoHuenuun — popmupoBaHue naen; dop-
MYNUPOBKa W pasBUTUE KNIOYEBbLIX Lienen u 3agad.

[poBeneHne nccnegoBaHna — aHanua U MHTepnpeTa-
Una nonyvYeHHbIX JaHHbIX.

MoarotoBka M penakTMpOBaHWE TekcTa — COCTaBrie-
HUE YEepHOBMKa PYKOMWUCU, ero KPUTUYECKU NMepecMmoTp
C BHECEHUEM LIeHHOTO UHTEMNEKTYanbHOTrO COAEpXKaHus;
yyacTue B Hay4YHOM Ju3aiiHe.

YTBEPXOEHME OKOHYATENbHOrO BapMaHTa — NpuHATUE
OTBETCTBEHHOCTW 3a BCE acCleKTbl paﬁOTbI, LIelTOCTHOCTb
BCEX YacTen CTaTbl U ee OKOHYaTENbHbIV BapUaHT.

PecypcHoe obecneyeHve unccnegoBaHus — npeno-
CTaBlieHne peareHToB, XNUBOTHbIX, N3MEPUTENbHbIX Npu-
60pOB Ana nccenegoBaHuA.

Ky6aHckun Hay4HbIi MeauumHcknii BecTHuk / Kuban Scientific Medical Bulletin

Apamuuk AA.

PaspaboTka koHuenuun — popmMmupoBaHune ngen; gop-
MYNUPOBKa W1 pasBUTUE KINIOYEBbLIX Lienen 1 3agay.

lMpoBeneHne nccnegoBaHna — aHanns U UHTepnperta-
Lna nonyvYeHHbIX AaHHbIX.

MoaroToBKa M peaakTMpoBaHWE TekcTa — COCTaBre-
HWE YepHOBWKa PYKOMWUCU, €ro KPUTUYECKUI NepecmoTp
C BHECEHUEM LiEHHOTO MHTENMEKTYarbHOro CoAepKaHus;
yyacTue B Hay4HOM au3aliHe.

YTBEpPXAEHME OKOHYATENbHOrO BapuaHta — MpUHATUE
OTBETCTBEHHOCTU 3a BCE aCneKTbl pa60TbI, LelfTOCTHOCTb
BCEX YacTen CTaTbl U ee OKOHYaTENbHbIA BapuaHT.

PecypcHoe obecneyeHne wuccrnegoBaHnss — npeno-
CTaBrieHme peareHToB, XUBOTHbIX, UBMEPUTESIbHbIX NpU-
60pOB ana nccnegoBaHuA.
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ApyTioHoB A.B.

PaspaboTka KOHLENUUM — pasBuThE KIoYEBbIX Lienei
n 3anau.

I'Ipoae,u,eHme nccnenoBaHnAa — aHanus U nHTepnpeta-
Lna nonyvYeHHbIX AaHHbIX.

lMogroToBka 1 pegakTMpoBaHNE TEKCTA — KPUTUYECKUN
NepecMoTp YepHOBMKA PYKOMUCU C BHECEHWEM LIEHHOTO
WHTENNEKTYanbHOro coaepXaHusi.

YTBep>K,quV|e OKOHYaTelnbHOro BapnaHta — nNpuHATHNE
OTBETCTBEHHOCTU 3a BCe acCneKThbl pa6OTbI, LLIeNMOCTHOCTb
BCEX YacTen CTaTbl N ee OKOHYaTENbHbIN BapMaHT.

PucoBaHHbI C.U.

PaspaboTka KoHLenumm — pas3BuUTUE KMOYEBbIX Lienen
1 3agau.

I'IpOBe,u,eHwe ncecnenoBaHna — aHanms U nHTepnpeta-
Luma nonyvYeHHbIX AaHHbIX.

MogroToBKa 1 pefakTVpOoBaHNE TEKCTa — KPUTUYECKUIA
NepecMoTp YepHOBMKA PYKOMUCU C BHECEHUEM LIEHHOTO
WHTENNEKTYanbHOro coaepxaHus.

YTBEpXAEHME OKOHYATENbHOrO BapMaHTa — NpuHATUE
OTBETCTBEHHOCTU 3a BCE aCneKTbl paGOTbI, LIeNTOCTHOCTb
BCEX YacTen CTaTbl U ee OKOHYaTENbHbIV BapUaHT.

Author contributions

CupopeHko A.H.

PaspaboTka KOHLENUUM — pasBUTUE KIHOYEBbIX Lieneil
1 3agau.

npOBe}J,eHVIe ncecnenoBaHna — aHanus n uHTepnpeta-
Una nonyyYeHHbIX AaHHbIX.

MogrotoBka W pedakTMpoBaHMe TekcTa — ydvacTue
B Hay4YyHOM AuM3alHe; NOAroToBKa, co3gaHume onyobruko-
BaHHON paboThl.

YTBep»q:leHme OKOHYaTenbHOro BapmnaHta — npuHATHNe
OTBETCTBEHHOCTU 3a BCE aCMNEKThbl pa6OTbI, LleNT0OCTHOCTb
BCEX YacTen CTaTbl U ee OKOHYaTENbHbIN BapuaHT.

Ubim6anos O.B.

PaspaboTka KoHLenuum — pasBuTune KrodeBbIX Lenen
1 3apaud.

npOBEJJ,EHI/Ie ncenenooBaHna — aHanud n UHTepnpeta-
Una nonyyYeHHbIX AaHHbIX.

MoproToBKka M pedakTUpoBaHWE TeKkcTa — ydvacTue
B Hay4yHOM [Au3aiiHe; NoAroToBKa, co3faHue onyo6nuko-
BaHHOW paboThl.

YTBEpXAEeHME OKOHYATENbHOrO BapMaHTa — MNpuHATUE
OTBETCTBEHHOCTU 3a BCE aCMNeKThbl paGOTbI, LleJTOCTHOCTb
BCEX YacTen CTaTbl U ee OKOHYaTENbHbIN BapuaHT.

V.A. lvashchenko

Concept development — idea development; definition
and development of key aims and objectives.

Conducting research — analysis and interpretation of
the obtained data.

Manuscript preparation and editing — drafting of the
manuscript, critical revision of the draft manuscript for im-
portant intellectual content; participation in scientific design.

Approval of the final manuscript — accountability for all
aspects of the work, including the integrity of all parts of
the article and its final version.

Resource support — provision of reagents, animals and
measurement instruments.

A.A. Adamchik

Concept development — idea development; definition
and development of key aims and objectives.

Conducting research — analysis and interpretation of
the obtained data.

Manuscript preparation and editing — drafting of the man-
uscript, critical revision of the draft manuscript for important
intellectual content; participation in scientific design.

Approval of the final manuscript — accountability for all
aspects of the work, including the integrity of all parts of
the article and its final version.

Resource support — provision of reagents, animals and
measurement instruments.
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A.V. Arutyunov

Concept development — development of key aims and
objectives.

Conducting research — analysis and interpretation of
the obtained data.

Manuscript preparation and editing — critical revision
of the draft manuscript for important intellectual content.

Approval of the final manuscript — accountability for all
aspects of the work, including the integrity of all parts of
the article and its final version.

S.1. Risovanny

Concept development — development of key aims and
objectives.

Conducting research — analysis and interpretation of
the obtained data.

Manuscript preparation and editing — critical revision
of the draft manuscript for important intellectual content.

Approval of the final manuscript — accountability for all
aspects of the work, including the integrity of all parts of
the article and its final version.

A.N. Sidorenko

Concept development — development of key aims and
objectives.

Conducting research — analysis and interpretation of
the obtained data.
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Manuscript preparation and editing — participation in sci-
entific design; preparation and creation of the published work.

Approval of the final manuscript — accountability for all
aspects of the work, including the integrity of all parts of
the article and its final version.

0.V. Tsymbalov

Concept development — development of key aims and
objectives.

Cnucok AuTeparypsbl

Conducting research — analysis and interpretation of
the obtained data.

Manuscript preparation and editing — participation in
scientific design; preparation and creation of the pub-
lished work.

Approval of the final manuscript — accountability for all
aspects of the work, including the integrity of all parts of
the article and its final version.
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