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XAPAKTEP YJIBTPACTPYKTYPHHUX 3MIH,
3YMOBJIEHUX OPXOENIANANMITOM,
B AAEYKY I EAKYJISITI YOJIOBIKIB
Caopan O41., I'punyasik B.B., I'punyasik B.B.,
Isaciok L.
B 146iomnrarax sie4ka HEIUT JHUX YOJIOBIKIB BIKOM 22-
35 pokiB, IO MEpeHEeCTH OPXOCHIAUAUMIT, JOCIIIKCHO
XapakTep yJIbTPACTPYKTYpPHHX 3MiH Ta iX BIUIMB Ha
MOKa3HUKHU esKyJITy. BecTaHoBieHo pedopmarito i miKHO3
sfep, HEpIBHOMIpHE PpO3LIMPEHHS IMEPUHYKICAPHOTO
MPOCTOpPY, BaKyoJi3aWil0 LUTOIUIA3MH, TOMOTEHI3aLio
KPHCT MITOXOH/IPIH, PO3IINpPEHHS LUCTEePH
SHIOTUTa3MaTHYHOI CITKH Ta €IEMEHTIB KOMIUIEKCY [ 0JIb ki
B CHIOTCNIONMTAX TEMOKAMUIAPIB, MIOITHUX KIITHHAX

BIacHOT OOOJIOHKM 3BHBHCTHX CIM SHHX TPYyOOYOK,
MiATPUMYBAIBHUX  CIITETIONNTAX, CHePMATONUTaX i
cnepMaTtuaax, SKi  CyHpPOBO/DKYBAJIMCh B ESKYJIATI

3MEHIIICHHSM BJIBIYi KOHICHTpAIl criepMaro30iniB B 1 mu,
30imbIIeHHSIM Y 3 pa3u KiIbKOCTI MAaToJOriYHUX (OpM Ta
3HIKCHHSIM 1X PYXJIMBOCTI.

KiouoBi ciioBa: s€uko, OpXOEHiIUANUMIT, KIITHHH
CIIEPMATOTEHHOTO EIITENII0, ESIKYIIAT.

XAPAKTEP YJIIBTPACTPYKTYPHBIX
U3MEHEHMI B ANYKE U DAKYJISITE MYKYHH,
OBYCJIOBJIEHHBIX OPXO3IIUINIUMHUTOM

I'iopan O.Ya., Hrytsuliak B.B., 'punyask V.B.,

HUBacok U.HA.
B 14 6uonraTtax sim4ka OCCILIOAHBIX MYXYUH B BO3PacTe
22-35 ner, TmepeHECHIMX OPXOAMHUIMIVNMUT, HCCIIEIOBAH

XapakTep YJIbTPACTPYKTYpPHBIX M3MEHEHHH W MX BIIUSHUE Ha
MOKa3aTeNn ISKYJIATa. YCTaHOBIEHBI AedopManyss U NMUKHO3
A7ep,  HEPAaBHOMEPHOE  pACIIUPEHUE  TEPUHYKIICAPHOTO
MIPOCTPAHCTBA, BAKYOJHU3ALHUs LUTOMIA3MBI, TOMOTEHU3AIUI
KPHCT MHTOXOHJIPHH, paciupeHue LUCTEPH
9HJOIIa3MaTHIECKOIl CETH 1 2JIEMEHTOB KOMILTEKca [ onbmxn B
SHIOTEIHMOLHUTAaX  TI'EMOKANWIIAPOB, MHOUAHBIX  KIETKax
COOCTBEHHOH O00ONOYKM HM3BUTHIX CEMEHHBIX TpyOoOUeK,
MOJJICP)KUBAIOIINX ~ DIUTEJUONNTAX,  CIHepMaTONUTaX U
CrepMaruziax, KOTOpble  COINPOBOXKIANUCH B ISAKYJIATE
yYMEHBIIEHHEM KOHLEHTPALUH CIepPMaTO30HMI0B BABoE B 1 Mil,
yBeJIMYEHHEM B 3 pa3a KOJIMYECTBA MATOJOrHYecKux (opm u
CHI)KEHUEM X MOABMKHOCTH.

KnrodeBble cjioBa: SUYKO, OPXOSMHUAWAWMHT, KIECTKH
CIIEPMATOT€HHOTO SITUTEIHS, ISKYIIAT.
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EXPERIMENTAL MORPHOLOGICAL STUDY OF DENTAL PULP LES
STAGES OF DENTAL CARIES
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Numerous studies show that in the structure ofaffection of deciduous teeth by dental caries,gh Ifiercentage of
complicated dental caries is observed. Paper wasdaatthe study of morphological lesion of the dentalppinl experimental
dental caries of various severity in rats with tie¢ical rationale of the principles of treatmenpafpitis. 50 outbred albino male
rates were involved into study. Experimental deogales in rats was induced by special cariesoggiric At the first stage, the
depth of carious lesions of the enamel and dentis mveasured. The second stage was performed dgifieddlocks of teeth,
serial sections were made from the resulting blostaned with hematoxylin and eosin. It revealeel potential occurrence of
more frequent complications in the conservativattreent of deep carious lesions of approximal sedédic comparison with deep
lesions of chewing surfaces. Dental pulp cariousole depends not only on the degree of cariousessycbut also on its
localization, which should be taken into accounewlthoosing the optimal method of treatment of alecdries, which also
prevents the development of its complications.
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The work is a fragment of the research project “floogenesis patterns of organs, tissues and vasoglawe
formations in normal, in pathology and under th#liance of external factors”, state registration .Nad18U004457.

Notwithstanding the rapid development of dentalesce, the emergence of the advanced
technologies and capabilities, the high prevalefatental caries, especially in childhood, has pted
the WHO to include it into the six global contemgigr diseases. Numerous studies show that in the
structure of the affection of deciduous teeth bytdecaries, a high percentage of complicated deatées
is observed [2, 3].

The main feature of the dental caries occurrenagetiduous teeth is rapid development of the
pathological process. This is due to a thin enashaleciduous teeth, a smaller volume of dentin, the
presence of low-mineralized zones in it, which hetie pulp by broad bands in the form of interglabu
dentin.

The dentin pulp complex responds to the microogals invasion into deep layers of the dentin
by the formation of tertiary dentine, which is @fgrctive barrier, since it reduces the diffusionthaf latter
in the direction of the pulp [7, 10]. However, fieature of the pulp of deciduous teeth is in iggnificant
functional ability to produce dentin substitute,edio the minimum expressed protective and adaptive
properties. At the same time, according to [9]dkeiduous teeth pulp is quite often in a statehobisic

© O.B. Hrynyshyn, N.M. Dydyk, 2020 176



| SSN 2079-8334. Ceim meouyunu ma oionozii. 2020. Ne 1 (71)

inflammation, which is represented by a chroniclaimimatory exudate, including lymphocytes,
macrophages and plasma cells. In some cases mdpeny is possible, which, however, is a long-term
process and depends on many factors, such as #rallogtate of the child’s health, virulence of
microorganisms, the possibility of the regeneragigéential of the pulp, etc. Therefore, predictiegions

in pulp in the presence of dental caries, espgdialthe deciduous teeth, is quite difficult [1,]12

The purposeof the paper was to study morphological lesionhef dental pulp in experimental
dental caries of various severity in rats with tledigal rationale of the pulpitis treatment pririeg

Materials and methods.The total of 50 outbred albino male rates ag@@ days weighing 35-40
g were involved into the study. Experimental dengales in rats was induced by special cariesog#atc
including: 54.0% saccharose, 18.5% cow cheese,edashder tap water and dried to solid state; 18.5%
white bread crackers; 5% sunflower oil; 4 g sodicimoride and 1 dragee of the multivitamin complex
“Undevit” per 100 g of feed. Under conditions o¢ttliet, the animals were kept for 168 days withealgal
withdrawal from the experiment by the method obecbform anesthesia overdose. The biological mdteria
was taken on the 28, 42, 56, 84, 98, 112, 126, 184 and 168th day of the experiment and in theusrno
of 5 animals at each stage. Animal housing andréxeats on them have been carried out in compliance
with requirements of international principles loét'‘European Convention for the Protection of erdge
Animals Used for Experimental and Other Scientifierposes” (Strasbourg , 1985), and “General Ethic
Rules for Conducting Experiments on Animals”, adopby the |1 National Congress on Bioethics (Kyiv,
2001).

Determination of morphological changes in differgarts of the tooth was carried out in two
stages. At the first stage, the depth of carios®ies of the enamel and dentin was measured, wiésh
carried out on the removed non-decalcified jawswiblar and premolar, affected by caries. At thaesa
time a crown of the tooth was cut with a speciaintbnd cutter and stained histochemically with PAS-
Alcian blue. This method enables clear distinctomtween the enamel, dentin and carious lesions. The
second stage was performed on decalcified blockeaih. After fixation in 10% neutral formalin and
paraffin, serial sections were made from the resylblocks, stained with hematoxylin and eosin. The
obtained preparations were used for study of mdaggical changes of the dental pulp which were
observed at superficial, medium and deep dent@sddecalcified, not affected by dental carieshex
5 rats served as the controls.

Results of the study and their discussiorlhe carious process was observed mainly on molars
of experimental animals with varying degrees of dgento enamel and dentin. The enamel caries at the
stage of the spot developed mainly on 28-56 déwsmtedium dentin caries on 70-98 days, deep dentin
caries without perforation of the pulp chamber @2-140 days, deep dentin caries with perforatiothef
pulp chamber on 154-168 days. The caries procesdaped on both proximal and chewing surfaces of
the molars.

In superficial caries in the coronal region of phudp a capillary hyperemia in the subodontoblastic
plexus was noted with sporadic stasis. The mairstanbe of the loose connective tissue of the dentra
region of the pulp adjacent to the vessels was straeloosened, swollen. Between the odontoblasadl sm
gaps were found, which were formed due to modedéena of the stroma of the peripheral region of the
pulp. In the root part of the pulp a moderate hgpea in capillaries was noted without stasis. No
pronounced structural changes in the odontobldgteaoot pulp that were located at the root ef plulp
were found (fig. 1).

&

Fig. 1. Coronal pulp lesions in superficial demtaties. H&E

stain.400x magnification. stain.400x magnification.

1 - hyperemia in capillaries; 2 — edema in the 1 — hemorrhage in the central region of the pulp;&lema of
interodontoblastic space; 3 — edema in subodorgtblayer of the the main substance of the central region of the;p8l— moderate
pulp. edema of the supraodontoblastic space.
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Histological changes in the pulp in medium cariesevmanifested by vascular hyperemia and
stasis. In some vessels of the central regioneotionary pulp the hyaline, less often erythradytrombi,
were formed. In addition, in the central and peeiglh region of the pulp diapedetic hemorrhages were
visualized.

The main substance of the loose connective tisktire @ulp was swollen, especially in the coronal
part. Moreover, in this part sporadic minor celiut#iltrations were visualized, mainly by lymphdeg,
plasmacytes and single neutrophils. A significamoant of transsudate was accumulated in the
supraodontoblastic space, between individual oddastic processes. In the areas of the projectfon o
carious cavity the odontoblasts underwent nectesions, localized in separate groups. The predeves
loosened, the odontoblastic processes were oftanoged (fig. 2).

A moderate vascular hyperemia, a minor mixed-ecdlammatory infiltration with no stasis was
observed in the root pulp. Slightly pronounced ifecdtive odontoblastic processes and an increateei
number of preodontoblasts were detected. The rémgpindontoblasts had an oblique or vertical
orientation.

In deep caries of the approximal surfaces (withmerforation), signs of acute serous pulpitis,
accompanied by severe necrotic lesions of the othtaxts, with disorganization of the peripheraklagf
the pulp were revealed in the pulp. Inflammatorpdrnemia, stasis, marginal standing of the neuttiaphi
granulocytes, hyaline, erythrocytic thrombi, exieafiemorrhages, edema of the supraodontoblastaesp
with the destruction of the odontoblastic processas found in the vessels. Mainly hyperemia, stasis
isolated erythrocytic or hyaline thrombi, diapeddtemorrhages were found in the root pulp. Therro
and root pulp stroma was focally infiltrated wimphocytes, plasma cells, neutrophilic granulogytes
macrophages. In addition, deep carious lesionsefpproximal surfaces of molars without perforagio
of the pulp cavity, inflammation in the pulp andesi adjacent to the zone of carious destructiothef
dentin were more pronounced in comparison withléiwel of inflammation, which was observed in the
deep carious lesions of the occlusive surfacekefriolars (fig. 3).

5

Fig. 3. Root pulp lesions in deep approximal carld&E Fig. 4. Pulp lesions in deep dental caries witligration. H&E
stain. 1000xmagnification. stain. 400x magnification.

1 - vascular hyperemia; 2 — stasis; 3 — edema ef th 1 — the zone of dentin destruction; 2 — necrosis diffuse
supraodontoblastic space; 4 — destruction of thentblastic leukocytic infiltration of the pulp.
processes; 5 — necrobiotic lesions of the odonstdla

On 154-168 days, a deep caries with perforatiahénpulp chamber developed, accompanied by
the development of purulent inflammation, passhognfthe coronal part of the pulp to the root pathe
pulp and resulted in pulp gangrene (fig. 4).

The findings of the present experimental studyimeoncordance with the findings of the study
[8], which compares the level of inflammatory pugaction in occlusal and deep approximal caries in
deciduous molars of children.

Currently, pulp-preserving methods of treating desous lesions [7] by partial dentin excavation
and indirect pulp coverage is tending to incredsbkaily, therefore, it is recommended to take Etoount
the localization of carious lesion, its depth ameldtate of the dental pulp. The latter criterian be judged
by the findings of our experimental study.

The resulting data on the experimental animals Fawed that in the deep carious lesions of molars
without perforation of the pulp cavity, morphologichanges in the pulp of molars were more pronedinc
in the presence of deep carious lesions of apprbsnrfaces in comparison with morphological change
observed in the presence of deep caries of chestinigces. This indicates the potential occurrerfce o
more frequent complications in the conservativattreent of deep carious lesions of approximal sedac
in comparison with deep lesions of chewing surfaces
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In most studies, the method of indirect coatinglefital pulp with sparing preparation of caries-
modified dentin (one-stage or two-stage) is conside¢o be more rational and predictable approach to
preserving the vitality of pulp tissues in the lomgm than the method of radical preparation ofotesr
cavity, in which the opening of a horn of pulp ocin most cases. Some publications report eveatabo
the possibility of almost complete preservatiorcafies-modified dentin with the isolation of theioas
cavity only within the limits of the enamel [5, 1However, basically, these studies were condueidd
the localization of carious cavities of Blake’s §dd, which doubts the success and rationalitysofguthis
approach in the localization of deep carious lesiom the approximal surfaces, especially whennteo
to deciduous teeth [6].

In this connection, when choosing the method dttnent of deep carious lesions of deciduous
teeth, it is necessary to take into account thalilpation of the carious process and reasonablgsi#the
method of treatment.

The intensity of dental caries and localizatiordeép carious lesions are important factors in the
prediction of the effectiveness of conservativatiment of deep carious lesions. Dental pulp catiesien
depends not only on the degree of carious probesslso on its localization, which should be takén
account when choosing the optimal method of treatnté dental caries, which also prevents the
development of its complications.
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MOP®O-EKCIHEPUMEHTAJIBHE

MOP®O-OKCHHEPUMEHTAJIBHOE

JOCJIIKEHHS 3MIH ITYJIBIIN 3YBA HCCJETOBAHUE U3MEHEHUM ITYJIbIBI 3YBA

HA PIBHUX CTAAISAX KAPIECY
I'punnmmn O.B., Tuauk H.M., ®uiaenko b.M.
UwncenbHi JOCHIIKEHHS CBiT4aTh, IO y CTPYKTYypi

YPaKEHOCTI KapiecOM THMYAcOBHX 3yOIB CIIOCTEPIraeThCs
BHCOKHH  BIJICOTOK  yCKIamHEHOro  Kapiecy. Meroro
JOCIIIJUKEHHST OYyJIO BUBYEHHS MOPQOJIOTIYHMX 3MiH IYJIBIIH
3y0a Ipu eKCIepUMEeHTaIBFHOMY Kapieci pi3HOI cTanil y mypis
3 TEOPETMYHMM OOIPYHTYBAaHHSAM HPHMHLMIIB JIKyBaHHS
mysbmity. Jlocnimkenns BukonaHi Ha 50 0inux 6e3mopoaHux
LIypax-caMIgX y SKHX BHUKIMKAJIH EKCHEPUMEHTAJIbHUIL
Kapiec CHemialbHOI KapieCOreHHO MieToro. CrovaTky
BH3HAYAIN TTIMOWHY Kapio3HOTO YpaKeHHS eMalli Ta ASHTHUHY
Ha BUJAJICHUX HEICKAJbIMHOBAHUX IIEJICNaxX 3 MOJAIbIINM
BUTOTOBJIGHHSM  TICTOJIOTIYHMX  IIpemapariB  Ha  SIKHX
BUBYQIMIL  MOP(QOJOTiYHi  3MIiHM TyJbelu. BusBieHo
MOTCHI[IHY MOXJIMBICTh BHHHMKHCHHS OUIBII  YaCTHX
YCKJIQJHEHb INpU  IIHOOKMX  Kapio3HUX  ypaKEHHIX
anpOKCUMAIIBHUX TOBEPXOHb y MOPIBHAHHI i3 TIMOOKUMH

HA PA3HBIX CTAJIUSIX KAPUECA
I'punummn O.B., Apiasik HM., ®unenko b.H.
MHOTOYHCIICHHBIE HCCIIEOBAHMS IIOKA3BIBAIOT, YTO B

CTPYKType IIOPaKEHHOCTH KapHecoM BPEMEHHBIX 3y0oB
HaOIONaeTCs BBICOKMI TIPOLEHT OCIOXKHEHHOTO —KapHeca.
Llenbio uccnenoBanHus OBUIO HM3ydeHHE MOP(HOIOrHUECKUX
W3MEHEHUH MyJbIbl 3y0a NpHM IKCHEPUMEHTATEHOM Kapuece
Pa3NUYHON CTAauM y KPbIC C TEOPETUUECKHMM OOOCHOBAaHUEM
MPHHIIUIIOB JIedeHUs MybiuTa. VccneqoBaHus BBIMOTHEHB! HA
50 GenpIx GecHOpOIHBIX KpbIcaXx-caMIlaX B KOTOPBHIX BBI3BAIU
9KCIEPUMEHTAIbHBIA Kapuec CIeNUaIbHOM KapuecoreHHOM
nueroit. CHauasa onpeiessuIn ITyOuHy Kapro3HOTO MOPasKeHHs
9MaJIH U ICHTHHA Ha yIaJIeHHBIX HeeKaIbIIMHOBAHHUX YEITIOCTIX
C MOCJIE/TYIOIINM H3rOTOBJIEHHEM THCTOJIOTHYECKUX MIPEerapaToB
Ha KOTOPBIX M3y4alnuch MOp(oIornyeckne N3MEHEHHUs! ITyJIbIIbI.
BbIsSBIEHO TMOTEHNIMATBHYIO BO3MOXKHOCTH BO3HMKHOBEHHS
Oosee 4YacCTBIX OCJIOKHEHMH TpH TIyOOKHX KapHO3HBIX
MOPaXEHUSX alPOKCHMAIBHBIX TIOBEPXHOCTEH! 10 CPaBHEHHIO C
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YPaXKEHHSIMH JKYBaJIbHUX MOBEPXOHb 3y0iB. OTXKeE, ypaKeHHsI
MyJblH 3y0a MpH Kapieci 3aJeXHUTh HE JIMIIC BiJi CTYMEHS
Kapio3HOTO NpOoLecy, alie i BiJ| HOro JoKai3aLil, o noTpioHo
BPaxoOBYBaTH IPH BHOOpPI ONTHMAIBHOIO METOJNY JIiKyBaHHS
Kapiecy, 10 TaKOXK MOMNEPeIUTh PO3BUTOK HOr0 YCKIIaJHCHb.
Kio4oBi ciioBa: exciepuMeHTaNbHIA Kapiec, MyIblia,
Mopdororis.
Crarrs Hagiiimoma 15.05.201%.

IIIyOOKUMH TIOpaXKEHUSIMH JKEBATENIBHBIX ITIOBEPXHOCTE 3y0OB.
Wrax, mopaxeHus MyJIbIbl 3y0a Py Kaprece 3aBHCHT HE TOJIBKO
OT CTETIEHH KapHO3HOT0 MPOIIEcca, HO U OT €ro JIOKATH3alliH, YTO
HY>KHO yUYHTBIBaTh IIPH BBIOOPE ONTHMANBHOIO METOAA JICUEHUSI
Kapueca, TakXKe IPeayNpeauT Pa3BUTHE €r0 OCTOKHEHUH.
KuiroueBble  c10Ba:  DKCIIEPUMEHTANbHBIN  KapHec,
IyJbIIa, Mopdoorus.
Penenszenr €pomenko I'A.
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INFLUENCE OF INHIBITORS OF TRANSCRIPTION FACTOR KAP PAB
ON DEPOLIMERIZATION OF BIOPOLYMERS IN PERIODONTAL C ONNECTIVE TISSUE
UNDER SYSTEMIC INFLAMMATORY RESPONSE IN RATS

e-mail: kostenkoll1l1ll@rambler.ru

The article presents the results obtained in thpeement on 40 white rats aimed at investigating ithfluence of
ammonium pyrrolidine dithiocarbamate (APDTC), ahilitor of the nuclear translocation of the trafstion factorkB (NF«B),
on the depolymerization of collagen, proteoglycamd sialoglycoproteins in extracellular matrix oftsand osseous tissues under
modeled systemic inflammatory response (SIR). Hitied was induced by intraperitoneal administratibfipopolysaccharide
Salmonella typhi (pyrogenalum) in a dose of @gdkg of weight 3 times during the first week, amate a week for the following
7 weeks. It has been shown the SIR simulationésmpanied by activation of the collagenolysis ali agdepolymerization of
proteoglycans and sialoglycoproteins in the tissiieke gum, periodontal ligament and alveolar pescof the jaws as evidenced
by a considerable increase in the concentratiofneef hydroxyproline, glycosaminoglycans and N-aceyraminic acid. The
application of APDTC during SIR significantly redescthe depolymerization of collagen, proteoglyaars sialoglycoproteins in
soft and bone periodontal tissues, and limits #gree of resorption of the jaw alveolar processs @Hows us to conclude the
use of this compound during SIR is an effective msea correct disruption the periodontal connediissue in rats.

Key words: nuclear factor kappa B, systemic inflammatory oese, connective tissue biopolymers, collagen,
proteoglycans, glycoproteins, periodontium.

The work is a part of the research project “Theerolf reactive oxygen species, nitric oxide systedhteanscriptional
factors in the mechanisms of pathological systemegje”, state registration No. 0114U004941.

Depolymerization of periodontal connective tissimpblymers is considered to be an important
link in the pathogenesis of chronic periodontitiglar the influence of general (emotional and paiss)
[14] and local factors [10] that impedes its treatinby means of regenerative therapy [5]. Previous
have shown that the modeling of lipopolysacchafidtsS)-induced systemic inflammatory response (SIR)
in periodontal tissues is accompanied by an inergaproduction of reactive oxygen and nitrogercegse
by mitochondria, endoplasmic reticulum and NO sgath(NOS), as well as NADPN-oxidase of white
blood cells. The progression of oxidative-nitrogatistress results in the collagenolysis and the
depolymerization of proteoglycans and sialoglyctgires, both in the connective tissue of the gunts an
the periodontal ligament and in the bone tissub®flveolar process [1]. It is noteworthy that hadghe
activators of NFRe¢B as bacterial LPS, proinflammatory cytokines, E@spaglandins, stress, viruses, etc.
are involved in the pathogenesis of chronic penditis [3].

However, the relevant literature presents conttadianformation regarding the effect of NéB
on connective tissue status during inflammatiorg]2 Solving this problem is of exceptional imparta
in searching new approaches towards the pathogahetapy of inflammatory and dystrophic periodonta
diseases.

The purposeof the study was to investigate the effect of amimmonpyrrolidine dithiocarbamate
(APDTC), an inhibitor of the nuclear translocatiofi the transcription factokB (NF-«xB), on the
depolymerization of collagen, proteoglycans andoglsicoproteins in extracellular matrix of soft and
osseous tissues in periodontium of rats under nredd®fstemic inflammatory response induced with LPS
Salmonella typhi

Materials and methods The series of the experiment were performed owl3ife male Wistar
rats weighing 180-220 g, which were divided intgr8ups (with 10 animals in each group): the 1sugro
included intact animals, the 2nd group includdd,nahich were subjected to the systemic admirtistia
of LPS (pyrogen, Medgamal, Russia), and the 3odgconsisted of the animals, which received APDTC
(manufactured by Sigma-Aldrich, Inc., USA) intraipemeally in a dose of 76 mg/kg 3 times a week,
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