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PECULIARITIES OF PORCINE PERIODONTIUM IN NORMAL CON DITION
AND IN GENERALIZED PERIODONTITIS DURING DENTAL REST ORATION
OF VARIOUS TYPES
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The paper was aimed at determining the structeaufes of porcine gums in normal conditions argesgrmental
generalized periodontitis in the presence of adiedsiidges and dental implants. It is establishigat,impaired differentiation in
the form of dyskeratosis occurs in the epithelium of the gingival mucosa of pigs with generalized periodontitis; it is manifested by
the appearance of basal cells in the cytogramsatieadbsent in the control group of animals, afadiincrease in the number of
parabasal epitheliocytes. Histological study of tmeécous membrane of the epithelial plate reveatielar dystrophy of the
cells in the spinous layer and local phenomengaoifigiosis. In their lamina propria, disorders ofracirculation and connective
tissue edema were noted. Changes in the laminaigrdpring dental restoration of different typesre&we&ommon. In the
epithelium, during restoration with dental implatite changes corresponded to the control groupuolaaystrophy and local
spongiosis. Marked hyperkeratosis in the epithgliale was noted in restoration with bridge denture
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Currently, periodontal diseases are referred tambst prevalent conditions. [6, 9, 11, 12]. The
most common is generalized periodontitis, rankiingt among all dental diseases at the age of 40 and
above. [1, 2, 5].

Publications report, that prolonged inflammatorggass in periodontium causes disturbances in
keratinization of the gingival epithelium, manifedtby the altered cell ratio. The above indicatasua
strong correlation between the cellular and humomamhunity of periodontal pockets, primarily due to
polymorphonuclear leukocytes and macrophages. Tdetiseplay a leading role in inflammatory respanse
and in protecting the body from the effect of fgrefactors, including bacteria and their toxins§y710].

The main symptoms of generalized periodontitis e presence of symptomatic gingivitis,
periodontal pockets, traumatic occlusion, and megjve resorption of bone tissues of the alveolzrgss.

All this in turn leads to the loss of teeth andtitean defects. The restoration of the dentitionhia presence
of the bounded edentulous space can be done Igragihesive bridge and dental implantation method.

The purposeof the work was to determine the structural featofgorcine gums in normal conditions
and in experimental generalized periodontitis éghesence of adhesive bridges and dental implants.

Materials and methods.The study was carried out on 10 castrated malg @ighe Ukrainian
Large White breed, weighing 70+4,5 kg, aged 6x1tmofd, kept individually on the conventional syste
of breeding at the Institute of Pig Breeding andiégtural Production of the National Academy of
Agrarian Sciences of Ukraine.

The experimental study was performed in severgkestaAt the first stage generalized periodontitis
was simulated by destruction of the dentogingiuvakiion using micro-abrasor and insertion of crdshe
tartar into the created periodontal pocket withstgsequent closure with liquid composite material.
Following three weeks the development of generdlzeriodontitis in pigs was verified.

Before modeling generalized periodontitis and fellyg three weeks thereafter two smears per
animal were collected for cytological examinatidine samples were obtained by the scraping from the
mucous membrane of the gums of the lower and ypper using a sickle burnisher.

Subsequently, the collected material was appliea tsterile slide. Drying of the smears was
performed by the method of dry fixation at room pemature with open air access. The smears weredtali
using May-Grunwald method [10]. Cytograms were yed using the Biorex-BM—500T microscope
equipped with DCM-900 digital microphoto attachmemith software adapted for the studies in
1000xmagnification. Quantitative parameters weterd@ned by counting cellular elements in 5 FOV|{10
the amount was recorded in absolute figures anch wedaes were calculated in Exel software [3]. THte=r
were used to determine the ratio of different @as¥ epithelial cells to establish the refereralees.

At the next stage, following three weeks, tooth@ostion was performed in a pig with simultaneous
replacing the missing tooth withlpha dent activelental implant. Following 3 months, the animalsaver
sedated with ketamine (5 mg / kg intramuscularifhe mucous membrane was separated from the
extracted fragments of jaws, where edentulous spaseaestored with dental implant or adhesive l&jdg
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as well as from the portion of jaw with preserveghtition, and placed in 10% buffered formalin fer 2
hours. The material was embedded in paraffin adegrtb the conventional technique and sections of 5
pm thick were made and stained with hematoxylin eosin.

All animals had no clinical signs of infection omnya other oral diseases. Experimental
manipulations have been made in compliance withrégiirements of international principals of the
“European Convention for the Protection of Vertébrédnimals Used for Experimental and Other
Scientific Purposes” (Strasbourg, 1986), the “Gahdtthic Rules for Conducting Experiments on
Animals”, adopted by the | National Congress onelfiics [4] and the requirements of the “Procedare f
conducting tests, experiments on animals by rekeastitutions” (2012).

The study and imaging of the sections was madaeBiorex—3BM-500T microscope equipped
with DCM-900 digital microphoto attachment with seére adapted for the studies in 400xmagnification.

Results of the study and their discussiorThe study of the scrape smears of mucous membranes
of porcine gums in experimental generalized pembitie has found that cells of the intermediateelay
prevailed in the cytograms, similar to the congmup of animals, though their average number é th
field of view significantly decreased by 29.25% qaared to controls (table).

Table
Changes of the ratio of different classes of cells stratified squamous epithelium of porcine gums
in generalized periodontitis

Types of cells in the cytograms
basal parabasal intermediate superficial hornyescal
Control 0 3.43 6.24 89.55 0.78
Generalized periodontitis 2.10% 12.41* 24.63* 60.30 0.56

The number of intermediate cells increased by 18.38d was by 4 times significantly higher
than in the control group. The average number odlpasal cells also increased by 8.98% (Table). On
the part of the horny scales a decrease by 0.228established. In contrast to cytograms in therobnt
group of animals with generalized periodontitis, feend basal cells, the average number of which was
2.10%.

The established changes in the ratio of the epétheatlls in the porcine gums indicate a disorder
of the processes of differentiation of the epithliin the form of dyskeratosis due to inflammatory
changes of the mucous membrane of the gums caysegperimental generalized periodontitis. The
increase in number of parabasal cells reflectiarease in mitotic activity in the epithelial plats the
manifestation of the activation of adaptive meckars. The appearance of basal epitheliocytes ireficat
impaired epithelial barrier function due to hypethgtion and inflammatory changes in the lamina
propria.

Cytological study showed that the basal cells haduanded shape and small size, compared to
other elements of the epithelial diferon. Theiropfasm was basophilic, lumpy condensed chromats wa
clearly visualized in the nuclei. The nuclear teopfasmic ratio was high.

A significant number of microorganisms, detectedha cytograms, led to the development of
necrobiosis of epitheliocytes. Coccal flora andrad filaments of fungi were mainly detected inage
smears (fig. 1a).
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Fig. 1a. Contamination of microorganisms on superficial
epitheliocytes of porcine gums in generalized phoiditis. May-
Grunwald stain. Lens: 100xmagnification, ocular sten10x
magnification.

porcine gingival mucosa in generalized periodantitMay-

Grinwald stain. ocular stenl0x

magnification.

Lens: 100xmagnification,
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Coccal flora contaminated on segmentonuclear legksc Thus, the activity of phagocytosis of
segmentonuclear neutrophils increased, which ledih¢omplete phagocytosis and the formation of
pyocytes (fig. 1b).

Epitheliocytes with signs of irritation were fouimdthe cytograms of the gingival mucosa of pigs
with generalized periodontitis. By morphologicaétigres, they referred to the cells of the intermiedi
layer. In this case, enlargement of the cells wes®ored; vacuoles filled with optically clear cantevere
detected in the cytoplasm (fig. 2a).
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Fig. 2. Intermediate epitheliocyte of porcine gingivalcosa Fig. 2b. Karyopyknosis of the nucleus of the supiif
in  generalized periodontitis. May-Grunwald stain. enk:  epitheliocyte of the porcine gingival mucosa in eetized
100xmagnification, ocular lens: 10x magnification. periodontitis. May- Griinwald stain. Lens: 100xmdigation, ocular

lens: 10xmagnification.

In some epithelial cells the nuclei were eccensijnk, being at the initial stages of karyorhexis
(fig. 2b). These changes are the manifestationhef metabolic disorders of cells, resulted from
inflammatory changes caused by inflammatory geizemperiodontitis.

The analysis of the cytograms has establishedeghitttelial cells of the gums were exposed to
higher destruction, accompanied by karyopyknosisl &aryorhexis of the nucleus as well as
homogenization of the cytoplasm.

The number of horny scales decreased comparedhitt itytograms. They had a polygonal shape

and were sporadic.
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Fig. 3. Arteriola in the lamina propria of the oie Fig. 3b. Venula in the lamina propria of the poecgingival

gingival mucosa in generalized periodontitis. H&fis. Lens: mucosa in generalized periodontitis. H&E stain. den
40xmagnification; ocular lens: 10xmagnification. 40xmagnification; ocular lens: 10xmagnification.

The analysis of histological sections of the giagimnucosa of gums of pigs with generalized
periodontitis, when the edentulous space was extoy dental implant, has found the impaired epihe
differentiation in the epithelial plate in the fowhdyskeratosis. In the spinous layer epitheliesyghowed
signs of vacuolar dystrophy, manifested by theilagement, presence of numerous vacuoles in the
cytoplasm, and shrink nuclei. The phenomena of giosis were visualized locally. The basement
membrane was thickened. The above changes of ftieckgd plate were caused by the disorders of
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microcirculation with its subsequent reduction dnel phenomena of hypoxia. Perivascular edema was
developed due to dyscirculatory disorders and ammd vascular-tissue permeability. The arteriegwer
spasmodic; no blood corpuscles were detected iluthima (Fig. 3a). The lumina of venules were egar

and filled with red blood cells. Adhesion of eryghytes and sludge syndrome was established (Fjg. 3b
Collagen fibers of lamina propria were stratifigddaiema fluid; lysis and destruction of fibrousistures,

as well as diffuse leukocytic infiltrations were#dly visualized.

The study of the peculiarities of the
structural organization of the mucous
membrane of the gums of pigs after
restoration with adhesive  bridge
construction has found that changes in
the lamina propria were similar to
restoration  with  dental implant.
However, marked hyperkeratosis was
noted in the epithelial plate. The horny
layer was significantly thickened. The
basal, spinous and granular layers were
thinned and pressed to the basement
membrane. Between the above layers and
the horny layer, balloon-shaped hollow
spaces were identified, which were

Fig. 4. Epithelium of the porcine glnglval mucosa generallzed joined by thin strands of the horny scales
periodontitis. H&E stain. Lens: 10xmagnificatiomutar lens: 10xmagnification. (flg 4)

The established changes in the cellular compositfaytograms in generalized periodontitis are
caused by the intensity of inflammatory-dystropbiocesses in periodontal tissues. The obtainedatligi
data are significantly different from the ratioegithelial cells of the stratified squamous epitiral of the
gums in pigs of the control group and correlatdwlie data of other researchers in the study oigrgims
of patients with periodontitis [10]. Desquamatiasadders of the epitheliocytes, which provide berri
function of the gums are caused by impaired bloamlonirculation. The appearance of basal and paelba
cells in the cytograms can be explained by thevatitin of adaptive mechanisms due to enhancedimitot
activity of the gingival epitheliocytes. Thus, chio inflammation in the periodontium is the entrfy o
infection that can infect not only the tissueshaf maxillofacial area, but also lead to infectiéthe whole
organism, contributing to the formation of fociafronic infection and intoxication in organs offdient
systems [2].

Impaired differentiation in the form of dyskeratesiccurs in the epithelium of the gingival
mucosa of pigs with generalized periodontitis;sitanifested by the appearance of basal cells in
the cytograms that are absent in the control gmfugnimals, and 4-fold increase in the number of
parabasal epitheliocytes. Histological study of tinecous membrane of the epithelial plate revealed
vacuolar dystrophy of the cells in the spinous taged local phenomena of spongiosis. In their
lamina propria, disorders of microcirculation anzhoective tissue edema were noted. Changes in
the lamina propria during dental restoration offefiént types were common. In the epithelium,
during restoration with dental implant, the changesresponded to the control group: vacuole
dystrophy and local spongiosis. Marked hyperkeliatda the epithelial plate was noted in
restoration with bridge denture.
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OCOBJUBOCTI MAPOJOHTY CBUHEN

OCOBEHHOCTH MAPOJIOHTA CBUHEI B HOPME

B HOPMI TA ITPU TEHEPAJII3OBAHOMY
MMAPOJOHTHUTI 3A YMOB BIJHOBJIEHHSA
BKUIIOYEHUX JEPEKTIB 3YBHUX PSIIB

PI3BHUMU CIIOCOBAMMU
Honosuu LIO., ITerpymanko T.O., Epomenko I'A.

Mertoro poGotu OyJl0 BCTAaHOBHUTH CTPYKTYpHIi
0COOJIMBOCTI  SICEH CBHHEH B HOpMI Ta TIpHU
eKCIIEPUMEHTAIFHOMY TeHEpalli30BaHOMY ITapOJOHTHUTI
32  yMOB HAasBHOCTI aAre3MBHUX  MOCTOIOIOHUX
KOHCTPYKIIi} Ta ZeHTaJbHUX IMIUIaHTATiB. BcTanoBieHo,
IO [pU TEeHePalTi30BaHOMY MAPOJOHTHTI B emiTelil
CIM30BOi  OOOJIOHKM SICEH CBHHEH  BH3HAYAETHCS
MOpYyIIeHHs TU(EpPCHIIIOBAaHHS y BUTIALI JUCKEPATO3Y,
SIKE TPOSABISIETHCS ITOSBOIO  0Oa3zanbHUX KIITHH B
LUTOrpaMax, siki B KOHTPOJIbHIN TpyIi TBapuH BiACYTHI,
Ta 30UIbIICHHAM B 4 pa3W KiIbKOCTI mapabas3aibHUX
emitermionutiB. [Ipm  ricTosorivHOMYy  JOCIHIIKEHHI
CIIM30BOI 000JIOHKH B €IiTelialbHIl IIJIaCTUHII BUSIBJICHA
BaKyoJIbHAa AHMCTPOQis KIITHH IOWIOYBAaTOTO IIapy i
JIOKAJIbHI SIBUIIA CHOHTIO3y. Y BIAcHIM IUIacTHHII
BU3HAYAIUCh PO3JIaAM MIKPOUMPKYIALii Ha HaOpsK
croyuHoi TkaHuHU. [Ipu BigHOBIEHHI AedeKTiB 3yOHUX
psiB PI3HUMH CIOCOOAMH 3MiHM y BJIACHIH ITACTHHI
Oynu crepeoTHHUMHE. B emiTenii, 32 yMOB BiTHOBIICHHS
nepexTy 3yOHOro psmy 3a AONOMOTOI0 JEHTaJbHOTO
IMIUTaHTy, 3MiHM BiINOBiJanW KOHTPOJNBHIA Tpymi -—
BakyosibHa JucTpodis i JoKanbHUI crnoHrio3. Ilpu
BIZTHOBJICHHS Je(eKTy 3yOHOro psiiy 3a JOHNOMOIOIO
MOCTOIOJIOHO0 KOHCTPYKIIIT B CMiTeNialbHIl MIaCTHHIT
BCTAaHOBJICHUII BUPQ)KCHUH TillepKeparos.

KiwouoBi ciioBa: ekcriepuMeHTaTbHUN TEeHEpai-
30BaHMIl TTAPOJOHTHUT, A/AT€3NBHI MOCTOMOAIOHI KOHCTPYKII,
JEHTAJIbHI IMIUTAHTATH, LUTOTPAaMH, SICHA, CBUHI.

Crarrs Hagitinuia 12.04.2019 p.

1 IIPU TEHEPAJIM3BOBAHHOM INAPOJOHTUTE
IPU YCJIOBUU BOCCTAHOBJIEHUS BKIIFOUEHHBIX
JE®EKTOB 3YBHBIX PSI/10B PASHBIMH
CIIOCOBAMHA
Honosuy N.10., lerpymanko T.A., Epomenko I'.A.

Llensto  paboTel  OBUIO  YCTAHOBHUTH  CTPYKTYpHBIE
OCOOCHHOCTH  JIeCEH  CBHHEil B  HOpME W IIpH
9KCIIEPUMEHTAIEHOM T'CHEPAJIM30BAaHHOM IapOJOHTHTE IPH
HaJIMYUM  QATe3MBHBIX ~ MOCTOBHAHBIX  KOHCTPYKUMH U
JNEHTAJIbHBIX  WMIUIAHTATOB.  YCTAHOBJIEHO, 4YTO  IIpPH
reHepaJIn30BaHHOM IApOJOHTHTE B OIHMTEIHU CIM3UCTOM
000JIOUKH  JECHBI  CBHHEH  OmIpemensieTcss  HapylIeHHe
¢ hepeHINPOBKH B BUIE IUCKEPaTO3a, KOTOPOE MPOSBISCTCS
MOsIBJICHHEM 0a3ajbHBIX KJIETOK B LUTOrpaMMax, KOTOpbHIC B

KOHTPOJIBHOW  Tpymme  JKUBOTHBIX  OTCYTCTBYIOT, H
yBeln4eHneM B 4 pa3a KoJMYecTBa mapadasalbHBIX
SNUTEIHONUTOB. IIpM  THUCTOJIOTMYECKOM  HCCIICIOBAaHUH
CIM3UCTOM  000JIOYKM B OHUTEIHANbHOH  IUIACTHHKE

oOHapy»KeHa BaKyOJIbHast TUCTPO(PHUS KIETOK IMUIOBATOTO CIIOS
1 JIOKAJIbHBIE SIBICHUS CIIOHTHO03a. B cOOCTBEHHOH IUIaCTHHKE
OTPEAEISUINCh  PACCTPOIICTBA MUKPOLMPKYJSIUM Ha OTEK
coenquHUTENbHON TKaHu. [Ipu BoccTaHoBiIeHHM Je(EeKTOB
3yOHBIX PSJIOB PA3JIMYHBIMHM CIIOCOOAMH HW3MCHEHHS B
CcOOCTBEHHOH ITacTUHKE OBIIM CTEPEOTUIHBIMY. B snurenun, B
YCIIOBHSIX BOCCTAHOBIEHHUS JeeKTa 3yOHOro psja ¢ IMOMOIIBI0
JEHTAIPHOTO  HMMIUIAHTA,  H3MEHEHHS  COOTBETCTBOBAIH
KOHTPOJBHON TpyMIle — BaKyoJibHas AUCTPO(DUS U JOKAIbHBIN
cnonruo3. Ilpu BoccraHoBieHHS nedekra 3yOHOro psjga c
IIOMOIIbI0 MOCTOBMJHBIX KOHCTPYKLUH B SHUTEIUAIBHON
IIJIACTUHKE BBISBIICH BBIPAJKECHHBII rUIIEpKEpaTos.

KuroueBble cj10Ba: SKCIIEPUMEHTAIIBHbIN IeHepaTu30BaHHbIN
MIapOJIOHTHT, aJIre3UBHBIC MOCTOBH/IHBIE KOHCTpPYKIIHH,
JeHTaJIbHbIE NMIITAHTATHI, IUTOTPAMMBI, I€CHA, CBUHBU.
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