STOMATOLOGY/CTOMATO/OTIA

ORIGINAL ARTICLE

UDC 616.314-053.9-085+616.314-089.843-053.9

EXPERIMENTAL SUBSTANTIATION OF POLYVALENT
ORAL GEL USAGE FOR PREVENTION AND TREATMENT
OF PERIODONTAL INFLAMMATION

Viktoria Stolyar,
vil00@i.ua

V. G. Stolyarl, A. V. Borysenkol A. P Levitsky2

Bogomolets National Medical University, Kyiv, Ukraine
2SE “The Institute of Stomatology ofthe NAMS of Ukraine”

Key words: prednisolone, periodontitis, alveolar bone tissue, oral gel.

Now at prosthetic treatment of edentulous patients exist
a number of problems. Conditions of complete denture
fixation and servicing in edentulous patients may be
improved of alveolar bone reshaping, the denture base
mastication forces allocation on the prosthetic bed tissue.
The same can also be achieved through the use of implants,
which is an effective method of prosthetic treatment of
patients with significant loss of teeth [1, 2].

However, numerous investigations have shown a
significant number of inflammatory complications arising in
various (surgery, prosthetic) stages of implantation. Recent
years, a significant increase in the number of inflammatory
(mucositis, periimplantitis) complications occur after
implantation. Further development of inflammation around
the implant leads to a rejection ofimplants almostin 22.2% of
clinical cases [3, 11, 15, 19-21].

For the prevention and treatment of periimplantitis was
proposed an oral gel consisting of osteovit, propolis
tinctures, metrogyl-dent, chlorhexidine digluconate, silicon
dioxin ( model for application Ne u201411415). As the
comparator drug was used mefenat.

The aim ofthis investigation was determination of anti-
inflammatory and osteostimulate action of proposed drug
composition (oral gel) in experimental condition under
modeling of prednisolone periodontitis.

Material and methods. This experiments were performed
on 32 Wistar rats that were divided into 4 groups: 1 -
standard, groups 2, 3 and 4 received prednisolone first two
days, 10 mg/ kg, and 12 days at 5 mg/ kg. Prednisolone was
given to rats with food.

Administration of prednisolone to experimental animals
causes the development of serious injuries of alveolar bone
tissues [10, 24], alteration in carbohydrates and fats metabo-
lism [8], immune system [6, 12], leading to the development of
experimental osteoporosis [24] and periodontitis [10] .

Rats of 3rd group received daily an oral gel in the form of
applications on the oral mucosa at a dose of 0.7 ml per rat
(0.75 ml/ kg). Rats of4th group received sodium mefenatin a
dose 0f0.1 grams perrat (0.75 g/ kg). This group served as a
control (group) to the 3rd group.

Rats were subjected to euthanasia on the 15th day of the
experiment by total heart bleeding under thiopentalum
anesthesia (20 mg/ kg). In gingival homogenate the markers
of inflammation were determined [5]: the elastase activity
[13], the content of malondialdehyde (MDA) [22], a
biochemical indicator of microbial contamination - urease
activity [7], abiochemical indicator of nonspecific immunity -
lysozyme activity [14] catalase activity [9] and the content of
hyaluronic acid [4].

The ratio of catalase activity and MDA contents counted
antioxidant-prooxidant index APl [5] and the ratio of the
relative activities of urease and lysozym expected degree of
dysbiosis by Levitsky [18]. Atrophy of alveolar bone was
determined by the A.V Nykolayeva method [16]. The results
were processing by statistical methods [12].

For histology, gingiva was keptin 10% neutral formalin.
Later it was stained with hematoxylin and eosin [23].
Subsequently they investigated an optical microscope and
photographed (digital camera Canon 5D).
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Results and discussion. After prednisolone administra-
tion, in experimental animals develop atrophy of the jaws
alveolar bone. In the case of applications of oral gel and com-
parator sodium mefenat these changes were returned practi-
cally to normal. Oral gel revealed better results than mefenat.

Table 1 shows the results of determination of biochemical
markers of inflammation in the rat gingiva — elastase activity
and MDA content. These data show that prednisolone
significantly injures the level in the gingival inflammatory
markers, and used drugs significantly reduce it, and
somewhat better — oral gel.

Table 2 shows the results of determination of urease and
lysozyme activity in rat gingiva. According to the presented
data urease activity in the gingiva of rats with prednisolone
periodontitis increased by 2 times, and under the influence of
proposed drugs composition it was significantly reduced
(almost to normal). The oral gel revealed somewhat better
effect on this index.

On the contrary, under the influence of prednisolone the
lysozyme activity in the gingiva is reduced almost three
times, and under oral gel it was return almost to normal.
Unlike the gel, mefenat sodium had a reduced impact on the
activity of lysozyme.

The degree of dysbiosis in the gingiva was calculated on
the urease activity indicators and lysozyme influenced
prednisolone increased almost 8 times, and under the
influence of proposed our gel almost at the normal level. In
contrast, the drug comparison — mefenat, although it
reduced the degree of dysbiosis, but did not return it to
normal.

Table 3 shows the results of determination catalase
activity and antioxidant-prooxidant index (API). These data
show that prednisolone significantly reduced the activity of
catalase in the gingiva and an even greater extent. The use
of oral gel restores the activity of catalase and API index. In
contrast, mefenat had much less impact on these indices.

Administration of prednisolone significantly reduced
the content of hyaluronic acid in the gingiva, and applied
both drugs (oral gel and the comparator mefenat)
significantly increase his.

Thus, the present investigation demonstrated that
prednisolone really plays a role in periodontitis, as eviden-
ced by: increasing alveolar bone atrophy, development of
inflammation in the gingiva, the development of dysbiosis in
the gingiva and reduce protection systems (lysozyme,
catalase activity, hyaluronic acid content).

Table 1.
Effect of oral gel and mefenat on the level of markers of inflammation in the gingiva of rats with
prednizolone periodontitis (in all groups n = 8)
NeNe i/t Groups FElastase, mkkat / kg MDA, mmol / kg
1 Normal 0,043+0,002 12,6+1 .4
2 Prednizolone periodontitis (PP) 0,058+0,003 p<0,01 18,2+1,1 p<0.05
3 PP + oral gel 0,048+0,002 p>0,05 p.<0,05 14,1£1,0
P>0.3
p.<0,05
4 PP + mefenat sodium 0,050+0,001 p<0,05 pi<0,05 16,2+1.0
p<0,05
Pr>0,1
Notes: p — compared to group Ne 1; p, — compared with group Ne 2.
Table 2.

Effect of oral gel and mefenat on urease and lysozyme activity lizotsym in the gingiva of rats with
prednizolone periodontitis (in all groups n = 8)

NeNe i/t Groups Urease mkkat / kg Lysozyme, U/kg
1 Normal 0.47+0,08 384429
2 Prednizolone periodontitis (PP) 0,93+0,05 p<0,001 132+19
p<0,001
3 PP + oral gel 0,50+0,09 325430 p>0,1
p>0.5 pi<0,001
pi<0,01
4 PP + mefenat sodium 0,55+0,08 190£28 p<0,001 pi>0,05
p>0.3
Pi<0,01

Notes: p — compared to group Ne 1; p, — compared with group Ne 2.

Table 3.

Effect of oral gel and mefenat on catalase activity and API index in the gingiva of rats with prednizolone
periodontitis (in all groups n = 8)

NeNe i/t Groups Catalase, mkat/ kg API, units
1 Normal 8.54+0.51 6,78%0,50
2 Prednizolone periodontitis (PP) 6,94+0,45 p<0,05 3,7640,38 p<0.,01
3 PP + oral gel 7,58+0.45 p>0,05 pi>0.,05 5,38+0,55 p>0,05 pi<0,05
4 PP + mefenat sodium 7.23+0,48 p>0,05 pi>0,3 4,49+0,46 p<0,05 Pi>0,3

Notes: p — compared to group Ne 1; p, — compared with group Ne 2.
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Proposed oral gel significantly eliminates all abnormal
phenomena that develop in conditions of action of
prednisolone.

Administration of prednisolone causes the periodontitis
in experimental animals. In gingival tissues revealed focal
epithelium acanthosis, which is accompanied by epithelial
keratinization processes in all layers. There are areas of
liquefaction necrosis of the epithelium with symptoms of
inflammatory infiltration in subepithelial layer. There is of
uneven keratinization of epithelial cells, which applies to all
layers of the epithelium. This process is accompanied by
significant edema and focal fibrocytes proliferates subepitelial
tissue, among which there are lymphocytes (fig. 1, 2, 3).

After oral gel applications pathomorphological changes
in the gingiva can be reduced only to medium degree edema
of the oral mucosa, slight swelling of submucosal layer,
violation of epithelial cells differentiation and abuse uneven
hyperkeratosis (fig. 4, 5).

Using the drug of comparison, the histologic changes
did not differ from gingiva ofrats that received application of
proposed oral gel (fig. 6, 7).

Fig. 1. Pathomorphological changes in rat gingiva after
prednisolone action. It is noted uneven thickening of the gingival
epithelium, violation of cell differentiation, hyperkeratosis, peeling

of the stratum corneum Hematoxylin-eosin x 120

Fig. 2. Pathomorphological changes in rat gingiva after
prednisolone action. It is noted liquefaction epithelial necrosis, the
formation of ulcers, edema of subepithelial layer and hemorrhage.

Hematoxylin-eosin x 120
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Fig. 3. Pathomorphological changes in rat gingiva after
prednisolone action. It is noted focal liquefaction epithelial
necrosis, hyper- and dyskeratosis of epithelial cells. There are

medium degree innflammatory infiltration in the lamina propria

of gingival connective tissue. Hematoxylin-eosin x 120

Fig. 4. Pathomorphological changes in rat gingiva after
prednisolone action and oral gel application. lit is noted only minor
violations of epithelial cells differentiation with focal symptoms of
hyperkeratosis. Hematoxylin-eosin x 120

Fig. 5. Pathomorphological changes in rat gingiva after
prednisolone action and oral gel application. It is noted practically
normal structure of epithelium. A little lymphoid infiltration of the

gingival connective tissue lamina propria. Hematoxylin-eosin x 120
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Fig. 6. Pathomorphological changes in rat gingiva after
prednisolone action and mefenat application. lit is noted violation
of epithelial cells differentiation, hyperkeratosis, insignificant
inflammatory infiltration in subpitelial layer.
Hematoxylin-eosin x 120

Figure 7. Pathomorphological changes in rat gingiva after
prednisolone action and mefenat application. lit is noted violation
of epithelial cells differentiation, hyperkeratosis, insignificant
inflammatory infiltration in subpitelial layer.
Hematoxylin-eosin x 120

These histological investigations revealed the marked anti-
inflammatory action ofthe proposed drug composition - oral gel.

Conclusions.

1 Prednisolone caused the
periodontitis in experimental animals.

2. In the mechanism of prednisolone action there is its
ability to cause the development of dysbiosis, reduce the
hyaluronic acid content and the level of protective systems.

3. Oral gel prevents the development of prednisolone
induced periodontitis and has anti-inflammatory action.
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OKCNEPUMEHTANIbHOE OBOCHOBAHWE
NMPUMEHEHWA NONIMBANIEHTHOIO OPAJIbHOIO
FENA ANA NPOOUNAKTUKN U NEYEHUA
BOCMAJIEHUA NMAPOOHTA

Cmonsip B.I"", Bopucerko A.B.", [lesuuxuli A.I1.2

"HavuoHanbHblll MeduuuHckull yHusepcumem
umeru A.A. bozomonbuya, 2. Kues, Ykpaura
271 “UHemumym cmomamonoauu HAMH e YkpauHe

Pestome. [pu npoBefeHun WMNnIaHTauuu [LOBOMBHO
YacTo BO3HWKaeT BOCNanuTeNbHbIW MPOLECC B KOCTHOW
TKaHW Y4ernocTh BOKPYr uMnnaHTaTta. Ana npodunakmvku un
fleYeHnsa Takoro BOCMANWTENBHOrO npouecca npegnoxeH
opanbHbliA renb. OH COCTOUT U3 OCTEOBUTa, HACTOWKW Mpo-
nofnnca, MeTPOrUn-geHTa, XJoprekcuiuHa W guokcuga
KpeMHWsA. 3Ta KOMMO3WUMA OKasblBaeT aHTubakTepuasb-
Hoe “ NpOTUBOBOCNANUTENbHOE  LelcTBUe. B
SKCMepUMeHTarbHbIX YCOBUSAX ObINO M3y4YeHO OCTeoCTu-
Mynupylolee AeNCTBAE LaHHOW KOMMO3MLMU Ha Bochanu-
TeNbHbIW MpoLecc B MapofjoHTe. OKCMepUMeHT Obin
npoBefeH Ha 32 BenblX Kpbicax, KOTOpble Nonyyanu npeg-
HU30MOH: SMI/Kr B TeveHue 14 gHeid. Y HUX BO3HMKan 3Kcne-
pUMeHTanbHbI Napof4oHTUT. 3aTeM UM BBOAUMW AaHHYIO
MeAUKaMeHTO3HY0 Komnosuuuio. B kadecTse npenapata
CpaBHEHWs ucnone3oBanu Masb MedeHaT. Peaynerarhl
U3yyanu npu MCMosrib3o0BaHWM rMCTONOTMYECKUX U BUOXUMU-
Yeckmx MeTodoB. bBeinM  onpegeneHsl  cregytolime
napameTpbl: cTeneHb aTpodun anbBEONAPHOro OTPOCTKa,
YypoBeHb MapKepoB BocnaneHus gecHbl, MOA, anacTasa,
MUKpoOHoe ob6ceMeHeHue (ypeasa), Hecneuudu4ecKuin
UMMYHWTET (NTU30LMM), aHTUOKCUAAHTHYIO 3aluTy (kaTana-
3a), rvanypoHoOByl KucroTy. BeegeHue npegHW3onoHa
Bbl3blBaeT pas3BUTME BOCMaNWTENnbHOro npouecca B
napoAoHTe Kpbic. [locne BBejeHWA MeAUKAMEHTO3HON
KOMMO3MLWM  MaTofioroaHaTOMUYeckoe  UccrefoBaHue
BbISBMIIO Hanu4ue y KOMMo3numu NpoTUBO-
BOCManuTenbHoro geictens. [aHHas MejwnKaMeHTO3Has
KOMMO3MLMA Y KPbIC C MPEeAHWU30NIOHOBEIM MapOSOHTUTOM
CHWXaeT aKTUBHOCTb KWCroi docdaTasbl, yBenuynsaeT
COOTHOLLEeHWe LenodHan dpocdaTasa/knucnasa docdaTasa
W CcTeneHb MWHepanu3auuu, CHUXaeT cTeneHb aTtpoduu

aneBeonApHoro OTPOCTKa. ﬂpOBep,eHHble
SKcnepuMeHTanbHble naTorncTtonorndyeckme n
OMOXMMUYECKME WCCNeAOBaHUsA BbISBUNKM  Hanuume Yy
npennomeHHon MeANKaMEHTO3HOM KomMnosnunn

npoTnBoBoCnanuTeneBHoOro AencTeua.
KnioueBble cnoBa: npeaHW3oNoH, NapofoHTUT, KOCT-
HaA TKaHb, OpaJ'IbeIVI renb.
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Summary. During the dental implantation quite often
develope an inflammatory process in the bone tissue
around the implant. For the prevention and treatment of the
inflammatory process proposed oral gel. It consists of
osteovit, propolis tincture, Metrogil-Denta, chlorhexidine
and silicon dioxide. This composition has antibacterial and
anti-infammatory effect. At experimental conditions anti-
inflammatory effect of this composition on the inflammatory
process in the periodontium were studied. Experiments
were performed on 32 Wistar rats which were
administered with food prednisolone at 5 mg/kg for 14
days. Part of the rats received daily applications of oral gel
containing propolis, osteovit, metrogil, chlorhexidine,
silicon dioxide. As a comparison, the drug ointment
Mefenat was used. The results were studied using
histologic and biochemical techniques. The following
parameters were investigated: the degree of atrophy of the
alveolar bone, the level of markers of inflammation in the
gingiva (MDA, elastase), microbial contamination (urease),
nonspecific immunity (lysozyme), antioxidant defenses
(catalase), permeability of histohematic barriers
(hyaluronic acid). Prednisolone administration with food
causes the development of inflammation in periodontal
tissue of rats. After the application of drug compositions
pathohistological examination revealed the presence of
anti-infammatory effect of the composition. This
medicamental composition in rats with prednisolone
periodontitis reduces the activity of acid phosphatase,
increases the ratio of alkaline phosphatase/acid
phosphatase and mineralization, reduces the degree of
atrophy of the alveolar bone. The experimental
pathohistological and biochemical investigations revealed
the presence of anti-inflammatory drug action in the
proposed medicamental composition.

Key words: prednisolone, periodontitis, alveolar bone
tissue, oral gel.
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