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COMPLEX PROPHYLAXIS OF PATHOLOG-
ICAL CHANGES IN RATS PERIODONTAL
TISSUES WITH MODELING OF METABOLIC
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ABSTRACT

Introduction. Metabolic syndrome creates prerequisites
for the development of parodontitis and between them
there is a potentially significant association leading to
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a higher risk of development of pathology in the oral
cavity.

Purpose of the study. The aim of the research was to
study the effect of the developed therapeutic-prophylactic
complex on the parodontal tissues of rats during the
modeling of the metabolic syndrome.

Materials and methods. In the experiment, 21 rats were
used: an intact group, a standard ration of the vivarium -
7 animals; comparison group, model of metabolic syn-
drome - 7 animals; the main group, the model of metabol-
ic syndrome plus prevention - 7 animals. The therapeutic
and prophylactic complex included anti-inflammatory,
lowering cholesterol, regulating lipid metabolism and
other drugs. Microscopic preparations were studied on a
microscope "Olympus BX-41" with the program "Olym-
pus DP-soft version 3.2".

Results. Conclusions. When modeling the metabolic
syndrome in rats, a complex of pathological changes
occurred in the periodontal tissues. Application of the
developed therapeutic and prophylactic complex led to a
decrease in the inflammatory processes of soft tissues,
restoration of the integrity of the epithelial cover, the
disappearance of inflammatory infiltration.

Key words: rat, metabolic syndrome, morphometry,
prophylaxis.
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IpBoBCKHMit MEIULUHCKUN UHCTUTYT
ZFOCy,[lapCTBeHHOC yupexnaenue «MIHCTUTYT CTOMATOJIO-
THH U YENTIOCTHO-JINLEBOM Xupypruu HanmonansHou
aKaJeMHUU MEIMLIUHCKUX HAYK Y KpauHbI»
3Xap1)1<013c1<1/11?1 HalMOHAJIbHBIM MEIULIIMHCKUI YHUBEPCUTET

KOMILJIEKCHAS ITPOPUJIAKTUKA
HATOJIOT MYECKHUX U3BMEHEHUIA
B TKAHAX ITAPOJJOHTA KPbIC
P MOJAEJINPOBAHNH
METABOJIMYECKOI'O CUHAPOMA
(MOP®OJIIOI'MYECKOE UCCIIEJOBAHMUE)

Ilpu modenuposanuu memaborUueckoeo cuHopoma y
KpbIC NPOUCXOOUNO DOPMUPOSAHUE KOMNIEKCA NAMON0-
2UYeCKUX USMEHEeHUll 8 MKAHAX NAPOOOHMA C pa3sumuem
KOMNAEKCA OUCMPOPUIeCKU-60CNanumenbHulX npoyeccos
Ha @hone nNOPAdsCEHUs MUKPOYUPKYIAMOPHO20 pYCId.
Ilpumenenue paspabomannozo aewebHo - npoguiaxmu-
4ecK020 KOMNIEeKCa NPUBeno K YMeHbUEeHUuIo 8 POmosoll
NONOCMU KPbIC BOCHANUMENLHBIX NPOYECCO8 MASKUX MKA-
Hell, CONnpOoBOACOAIOWUXCI 80CCIAHOGIEHUEM YeNOCIHO-
CMu SNUMENUATLHO20 NOKPOBd, UCHE3HOBCHUEM 60CNA-
JIUMENbHOU UHQDUILMPAYUU, 80CCMAHOGIECHUEM MUKDOYU-
PRyAAYUU.

Kntouesvie cnoea: xpuvicvi, memaboauueckuil CUHOPOM,
Moppomempus, npogpurakmuxa.
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biBcbKUl MeaMUHMIT IHCTHTYT
zﬂepmaBHa ycraHoBa «[HCTHTYT CTOMATOJIOTIT
Ta IIeNeMHO-IHIEeBo Xipyprii HamioHansHOT akagemii
MEIWYHHUX HAyK Y KpaiHm»
X apKiBChKHil HAILIOHABHIIT MEIHYHIIA YHIBEpPCHTET

KOMIIVIEKCHA ITPO®IJTAKTHUKA
MHATOJIOTTYHHUX 3MIH Y TKAHUHAX
IHAPOJAOHTA I1YPIB ITP1 MOJAEJIFOBAHHI
METABOJIIYHOI'O CUHAPOMY
(MOPDOJIOT'TYHE JOCJIIAKEHHS)

Ipu mooenosanni memaboniuno2o cuHOpomy y wypis i-
00ysanocs popmysants KOMNIEKCY NAMONI0IYHUX 3MIH 8
MKAHUHAX NAPOOOHMA 3 PO3BUMKOM KOMNAEKCY OUCMPO-
@iuno-3ananeHux npoyecie Ha Mii NOpPaA3KU MIKPOYUPKY-
JAMOPHO20 pycad. 3acmocysants po3pobreHo2o NiKyed-
JIbHO-NPOPINAKMULUHO20 KOMNIEKCY NpU3geio 00 3MeH-
WieHHsl Y POMOSIll NOPOACHUHT WYPI8 3aNalbHUX NPOYECie
M'SKUX MKAHUH, WO CYNPOBOONCYBANUCL GIOHOBIEHHAM
YinicHocmi enimenianbHo20 NOKPUBy, 3HUKHEHHAM 3and-
JIbHOL THIIbMpayii, BIOHOBNEHHAM MIKDOYUPKYIAYIL.
Knrwouosi cnosa: wypu, memaboniunuii cuHOpom, Mop-
domempis, npoghinakmuxa.

Metabolic syndrome (MS) is accompanied by
abdominal obesity, hyperglycemia, high blood pres-
sure and dyslipidemia [1], has a close connection
with the development of cardiovascular diseases,
type 2 diabetes mellitus [2, 3] and leads to
morphofunctional changes arising in this case, ob-
served practically in all organs and tissues of the
body.

It is believed that the metabolic syndrome cre-
ates the presupposition for the development of peri-
odontitis [4, 5] and that there is a potentially signifi-
cant association between them, leading to a higher
risk of oral cavity pathology development [6, 7].
Considering the increasing prevalence of MS among
the world's population at present, the search for
ways to correct the periodontal status thus acquire a
significant social and general medical significance.

This experimental study purpose was a morpho-
logical research of the developed therapeutic and
prophylactic complex effect on the rats periodontal
tissues during MS modeling.

Materials and methods. In the experiment, 1.5-
2 months of age white male rats were used. Intact
group consisted of 7 individuals (control group). The
animals of this group have a normal diet (mixed
fodder and a mixture of barley with wheat) and there
was free access for rats to drinking water. The se-
cond group of animals consisted of 7 individuals
(comparison group), the metabolic syndrome was
simulated by introducing 20 % of the internal pig fat
into the diet, instead of drinking water was used 10
% fructose ad libitum solution.

The third group (main group) consisted of 7 in-
dividuals who were on the background of modeling
MS complex therapy, which included daily admin-
istration of per os: "Chlorophyllin® — 300 mg / kg
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(Pharmaceutical company "Vertex", Ukraine, anti-
bacterial, antiseptic and  anti-inflammatory),
"Laktusan" — 2 ml / kg (Felitsata Ukraina, prebiotic,
normalizes metabolism, intestinal microflora,
strengthens immunity), "Oxifit MAP" — 1 drop / kg
("Medagroprom”, Ukraine, regulates lipid metabo-
lism, provides tissue with oxygen, improves metabo-
lism), "Sera Active" — 70 mg / kg ("Euro Plus",
Ukraine, anti-inflammatory action, improve blood
circulation).

Daily the "Kvertulin™ gel was applied locally on
the gums to 0.2 ml / rat ("Odesa Biotechnology”,
Ukraine, increases local nonspecific resistance). Ex-
periment duration was 70 days. After the withdrawal
of the animals from the experiment (according to the
European Convention for the Protection of Verte-
brates from 18.03.1986), soft tissue fragments of the
oral cavity were fixed in 10 % formalin, poured into
paraffin and after sections were made slices 5x10-6
m thick, which were stained with hematoxylin and
eosin, picrofuxin by van Gieson, according to Mallo-
ry, put a PAS-reaction.

Morphometric examination of
micropreparations was carried out on the microscope
"Olympus BX-41" with subsequent processing of
data on the program "Olympus DP-soft version 3.2".
Data received were processed statistically.

Results of research and their discussion. During
the examination of animals from group where MS
was modeled, there was a pronounced paleness of the
visible mucosa, a moderately pronounced puffiness
(comparison group). In the group of animals receiving
complex therapy, the visual pattern was generally
similar to that in the group of intact animals.

The study of histological preparations of ani-
mals of all groups showed that the oral mucosa coat-
ed with multilayer squamous nonkeratinized epithe-
lium excluding the gum surface, where the epitheli-
um was keratinizing. In the group of MS rats (com-
parison), the epithelium revealed dystrophic changes
in epithelial cells, uneven thickness of the epitheli-
um. In the cytoplasm of the epithelial cells of the
prickly and basal layers, vacuoles appeared, the di-
mensions of which often were comparable with the
dimensions of the nuclei. The latter were displaced
toward the periphery, a tendency was observed to
flatten the cells of the spiny layer. The PAS reaction
in the epithelium was slightly positive, more pro-
nounced in the upper stratum of the spiny layer, with
the presence of zones of weak staining localized
mainly in the basal regions. In the underlying con-
nective tissue, edema and the appearance of small
foci of lymphocytes and plasmocytes appeared in the
perivascular space. In its own plate, acanthotic bands
were found, the number of fibroblasts was increased,
there were isolated white blood cells, sclerotization
of the reticular layer was noted. Reticular fibers

were less convoluted, more thickened and compact-
ed than in the control group, sometimes with partial
homogenization. Collagen fibers were collected in
bundles, areas of their hyalinization were noted.

The walls of the vessels in the tissues of the oral
cavity of animals of the group with MS were some-
what thickened, swollen, with signs of edema. The
most pronounced signs of mucoid swelling were ob-
served in the zones of perivascular cell infiltration.
In the perivascular space, there were often signs of
fragmentation and lysis of collagen fibers. Endothe-
lium was with large nuclei. Endothelial and adventi-
tial cells were slightly enlarged in size, moderate
hyperchromatism of the nuclei was noted. Foci des-
guamation of endothelial cells with bare basal mem-
branes was revealed. The capillary network was
more dense at the expense of the appearance of
young capillaries. The network of newly formed ca-
pillaries was surrounded by individual fibroblasts,
elements of lymphocytic, plasmacytic, macrophagal
series, mast cells, neutrophilic leukocytes, basal
membrane of the vessels were unevenly thickened
and intensely PAS-positive.

Three groups of rats typing results of the oral
cavity mucosa cellular composition are presented in
Table 1.

The morphological changes in periodontal tis-
sue of rats described above are generally considered
as manifestations of inflammatory and dystrophic
processes in the case of microcirculation disturb-
ances, metabolic disorders characteristic of MS de-
velopment.

Histological examination of the main group an-
imals periodontal tissue that received complex pre-
ventive treatment against the background of MS
modeling revealed a clear division of the gingival
epithelium into granular, spiny and basal layers,
while the stratum corneum was of moderate thick-
ness and layered structure. The cells of the granular
layer were spindle-shaped in 3-4 rows, the
keratogialin grains in the cytoplasm were small. The
cells of the spine layer were large, with a light cyto-
plasm and a well-expressed cell membrane. Basal
epithelial cells were elongated, localized along a
well-marked basal membrane with a perpendicular
direction of the cell axis toward it. The nuclei of ba-
sal epitheliocytes were oval in shape, homogeneous,
hyperchromic, the cytoplasm was moderately baso-
philic. The epithelium in the region of the
dentogingival pocket of the rats of the main group
was without signs of submerged growth, there was
no keratinization from the side of the tooth, the cells
of the spiky layer were somewhat flattened. The
connective tissue of its own plate was represented by
both elastic fibers and collagen fibers, some of
which had signs of hyalinization.

The basal membrane separating the epithelium
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from the mucosa proper, was thickened, homogene-
ous, PAS-positive. In the papillary layer of the mu-
cous membrane of the gum proper, along with the
elastic fibers, a fairly large amount of collagen fibers
was found, in some cases, a tangle of collagen fibers
directly under the gingival epithelium was observed.
The collagen fibers of the reticular layer were
coarse, homogeneous, merging with each other with
signs of hyalinization. As the distance from the sur-
face among the connective tissue fibers, thicker fi-
bers prevailed, both singly and with small beams,
the border of their transition to periodontium was
indistinct.

The collagen fibers in the van Gieson coloration
were fuchsinophiles. The PAS response was moder-
ately positive, more pronounced in the surface lay-
ers, where more reticulin fibers are located, and less
pronounced in deeper areas with a predominance of
collagen fibers. Arterioles, capillaries and venules
were moderately full-blooded. The picture of the
microcirculatory bed was well defined, with the
presence of a rounded, oval or elongated shape and
branching vessels. The basal membrane of the ves-
sels was thickened, PAS-positive. Endotheliocytes
were large cells with large light nuclei (Fig. 1).

Table 1

Relative volumes of cellular elements the actual plate
of the mucosa in experimental rats (%, M+m)

Cellular elements Intact animals (control), n=7 MS (compgg;on group). MS + cog}pca)ljg),thne:rgpy (main
histiocytes 17,6£1,03 15,37+1,43 18,71+1,48
young fibroblasts 11,36+1,15 8,32+1,37 12,92+1,56
mature fibroblasts 42,2432 29,1+2,03 37,82+£3,37*
fibroblasts 19,942,53 17,17+£2,18 21,30+1,96
lymphocytes 3,9+0,12 11,02+1,29 4,21+0,34*
mast cells 1,9+0,03 3,4+0,16 2,0+0,03*
plasmocytes 1,2+0,03 7,27+1,43 1,1+0,03*
macrophages 1,0+0,02 3,0+£0,12 1,140,02*
leucocytes 0,6+0,03 5,3+£0,16 0,7£0,01*

Note: * p <0,05, the indicator of reliability of differences in the results of the main group from the comparison group

zones of thinning of the epithelial layer against the background of necrobiotic processes, the appearance of newly formed vessels of
the microcirculatory bed. Inflammatory infiltration of the lamina propria of the mucosa. Staining with hematoxylin and eosin. x100;

b — main group (MS after correction course). Clear division of the gingival epithelium into granular, spiny and basal layers. Appear-
ance of acanthotic strings. Homogeneous basement membrane of the epithelium. Single cellular elements of the lymphoid series.
Thickening of the walls of the vessels of the microcirculatory bed. Staining with hematoxylin and eosin. x200;

¢ —main group (MS after correction course). Sclerosis of the lamina propria of the mucosa represented by both elastic fibers and col-
lagen fibers, some of which are hyaline. Coloring by van Gieson. x200;

d — main group (MS after correction course). The presence of pronounced acanthotic cords in the zone of epithelial-dental connec-
tion. Staining with hematoxylin and eosin. x100.

The observed pathological changes in the tis-
sues of the periodontal and microcirculatory bed of
rats during the modeling of the metabolic syndrome
can also be interpreted as a detailed picture of perio-

dontitis. As we know, pathological processes in the
periodontium can develop not only as a result of ex-
posure to the microbial flora of plaque against the
backdrop of the failure of immune systems with the
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subsequent development of inflammatory processes,
but as a chronic condition (periodontopathy) in
which inflammatory processes can be not only non-
triggering, to recede into the background [8].

It can be argued that the MS modeling per-
formed by us led to pathological processes in the ep-
ithelium and in the propria of the mucosa in accord-
ance with the known markers for the development of
the periodontal inflammatory process [9]. So we es-
tablished hyperkeratosis of the interdental papilla
epithelium, gingival groove, epithelium of attach-
ment, which can be considered as one of the ele-
ments of the developing protective reaction neces-
sary to protect the foci epithelial layer thinning. The
most pronounced changes were observed in the area
of the dentogingival pocket. Associated with this
process were also observed acanthotic sprouting.

Inflammatory changes in MS of the mucosa
propria were characterized by edema, appearance of
inflammatory cells which composition was statisti-
cally significantly different from that in the control
group. There were also signs of an acute inflamma-
tory process, with a relatively significant relative
volume of leukocytes (Table 1.). At the same time, it
is necessary to note violations in the microcirculato-
ry bed, the consequences of which, of course, have a
morphological mapping in both dystrophic and scle-
rotic processes. At the same time, the damage to the
basal membranes was systemic, which is generally
combined with the literature data on the develop-
ment of pathological processes in the oral mucosa
[10, 11].

The use of the therapeutic and prophylactic
scheme proposed by wus, including anti-
inflammatory, immunity-enhancing and local non-
specific resistance, improving blood circulation and
metabolism, aimed at correcting soft tissue damage,
resulted in a decrease in inflammatory manifesta-
tions in the main group of animals, improvement in
trophism of soft tissues. Morphological study of the
main group tissues showed the restoration of the
structure of both the epithelium and its own plate of
the mucosa. The division of the gingival epithelium
into granular, spiny and basal layers corresponded to
the structure of the epithelium of intact animals.
Signs of dystrophic changes in epithelial cells were
practically absent. The thickness of the epithelium
was uniform, and in the zone of the dentogingival
pocket there were no signs of submerged growth.
Such characteristics of the epithelial layer are an im-
portant sign of the effectiveness of its protective
properties. Sclerotic changes in the propria of the
mucous membrane are a consequence of the trans-
ferred inflammatory process, the absence of which
was indicated only by single cells of the lymphoid
series. There were also signs of restoration of blood
supply, as evidenced by the state of the vessels of

the microcirculatory bed in the main group of ani-
mals.

Considering that the disruption of communica-
tion between the epithelial cells, the epithelium of
the mucous gum and the tooth surface is the basis
for the formation of the periodontal pocket (in our
case as a consequence of MS), and in periodontitis
the most pronounced changes in the epithelium are
localized in the areas adjacent to the periodontal
pocket, epithelial-dental junction are said to prevent
the development of the periodontal pocket in the
main group of animals. It should also be noted that
the presence of acanthotic cords in the animals of the
main group can be considered as a consequence of
the elimination mechanism in combination with the
leukocyte-destructive effect (the accumulation of in-
flammatory cells in the inflammatory growth of the
epithelium, followed by the death of the epithelium
and the surrounding of the immunocompetent tis-
sue), through which they are removed from the gum
sites of dying immunocompetent tissue.

Thus, the use of complex therapy based on the
use of antibacterial, anti-inflammatory, permeabil-
ity-reducing capillaries, lowering cholesterol, regu-
lating lipid metabolism, improving metabolism, ex-
creting toxic substances and increasing local non-
specific resistance in the oral cavity, against the
backdrop of modeling in rats of the metabolic syn-
drome to a decrease in soft tissues of periodontal in-
flammation, dystrophic changes in epithelial cells
and improvement of trophism, restoration of intact
stnosti soft oral tissues animal mouth.

Conclusions. When modeling the metabolic
syndrome in rats, a complex of pathological changes
occurred in the periodontal tissues with the devel-
opment of a complex of dystrophic-inflammatory
changes against the background of the lesion of the
microcirculatory bed. The use of the developed ther-
apeutic and prophylactic complex led to a decrease
in the oral cavity of rats inflammatory processes in
the soft tissues of periodontal disease, accompanied
by restoration of the integrity of the epithelial cover,
the disappearance of inflammatory infiltration, the
restoration of microcirculation.
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"Bumuii JIep’)KaBHUN HaBYAIbHUH 3aKiaj «byKOBUHCHKUN
Jiep>)KaBHUN MEIMYHUI YHIBEPCUTET
?JlepxaBHa ycraHoBa «[HCTHTYT CTOMATONOTI] Ta IIeer-
HO-1HIIeBOI Xipyprii HarionaneHOT akageMii MeTUIHIX
HayK YKpaiHu»

BIIJIUB «JII30UMA-®OPTE» HA CTAH
CJIM30BOI OBOJIOHKH IMMOPOKHUHU
POTA 11YPIB 3 EKCHIEPUMEHTAJIbHUM
CTOMATHUTOM

Y wypis siomeoprosanu nepexucry modenv cmomamumy.
Bcmanoeneno pozeumox é cau3zosiii 060101yl oKy 3ana-
JIeHHSL Ma OuUcOio3y npu 3HUICEHHT PiGHA AHMUOKCUOAHM-
HO20 3axucmy ma Hecneyugiunozo imynimemy. Beeoenns
npenapamy nizoyum-gpopme (nizoyum + xeepyemun +
iHynin + yumpam kanvyis + oceramun) nonepeoxtcae po-
36UMOK 3aNAleHHs I OUcOIo3y, nepesuyyroyy 3a mepane-
8MUYHUM epeKmOoM npenapam nopieHsIHHs KEePMYiH.
Kniouosi cnoea: excnepumenmanvuuii cmomamum, 1i3o-
yum-gpopme, K6epmyit, oucoios.

M. A. Ocmaguituyx’, B. H. Cmpyx*,
A. II. ﬂeeuubkuﬁz

'Bricuiee roCy/IapCTBEHHOE yUeOHOE YUPEKICHHE
«ByKOBUHCKH rOCYJapCTBEHHbBIN MEIUIIMHCKUI
YHUBEPCUTET
T 0CyZIapCTBEHHOE yupexaeHue « HcTtutyr
CTOMATOJIOTHH U YESIOCTHO-TTUIIEBON XUPYPruu
HauuonanbHo# akageMuyu MEAUIIMHCKUX HAYK Y KPauHbBD)

BJIUAHMUE «JIN30HUMA-®OPTE»
HA COCTOSIHUE CJIM3UCTOMN
OBOJIOYKH ITOJIOCTHU PTA KPBIC
C OKCIIEPUMEHTAJIBHBIM
CTOMATHUTOM

YV kpvic 6ocnpouzeoounu nepexuchylo mooens cmo-
mamuma. Ycmanosneno pazeumue 6 ciusucmou 060104-
Ke WeKu 8oCnanenust U OUCOU03a Npu CHUICEHUU YPOBHS
AHMUOKCUOGHIMHOU 3AWUMbL U HECNeYUDUUECKO20 UMM)-
Humema. Beedenue npenapama auzoyum-gpopme (nuzo-
Yyum + Keepyemur + UHYIUH + yumpam Kalbyus + dice-
Jamun) npedynpexcoaem pazeumue 80CHAIeHUs U OUCOU-
034, npesvluids N0 MepPanesmuieckomy 3pgexmy npena-
Pam cpagHeHus: KePmynuH.

Kniouesvie cnosa: sxcnepumenmanbhblit CIOMAmMum, -
30yUM-popme, KeepmyauH, OUCOUO3.

M. A. Ostafiychuk?, V. I. Struk®, A. P. Levitsky?

'Bukovinian State University
“State Etablishment «The Institute of Stomatology
and Maxillo-Facial Surgery of the National Academy
of Medical Science of Ukraine»

THE EFFECT OF «LYSOZYME-FORTE»
ON THE ORAL MUCOSA STATE
OF RAT WITH THE EXPERIMENTAL
STOMATITIS

ABSTRACT

The aim, To investigate effect of lysozyme-forte on the in-
flammation and dysbiosis development into cheek mucosa
of rat with the experimental stomatitis.

The materials and methods._The peroxide model of sto-
matitis was reproduced in rats. The state of oral mucosa
was determined by the levels of biochemical indices of in-
flammation and dysbiosis. Lysozyme-forte and quertuline
(the preparation of comparison) were introduced per os.
The experiment lasted 2,5 months.

The findings. The levels of markers of inflammation
(elastase and malonic dialdehyd) and the microbe sowing
(urease) were raised into oral mucosa of rats with exper-
imental stomatitis but the levels of non-specific immunity
index (lysozyme) and antioxidant defence (catalase) were
reduced. The both preparations were reduced the levels of
inflammation and urease indices, but were raised the lev-
els of lysozyme and catalase. The lysozyme-forte was
more effective.
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