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Pesome. B HacTostiee BpeMsI CYIIECTBYIONIE METOAUKH JICUCHUST XPOHUICCKOTO ITapOJOHTUTA HE CITO-
COOHBI OKa3bIBaTh KOMILJICKCHOE BIMSHME Ha TIpooieMy. CI0KHOCTb 3THONATOTCHETUUCCKNX B3aMOICH -
CTBUU B pa3BUTUM JAHHOTO 3a00JIeBaHUSI, a TaKKE BBICOKasl PACIIPOCTPAHEHHOCTb MHMEKIIMOHHBIX IIa-
TOJIOTHI TTOJIOCTA pTa OOYCIOBIMBAIOT CKIIOHHOCTH JAHHOTO 3a00JieBaHUS K XpoHM3anuu. [1apomoHTHT,
pa3BUBaloNIniics Ha POHE N3MEHEHMI TOKAIILHOTO 1 OOIIIeT0 MMMYHHOTO CTaTyca, OKa3bIBacT 3HAUNTEIBHOE
BIMSTHME Ha KaUueCTBO JKM3HU MAIlMEHTOB, a TAKXKe 3aTPYIHSICT ITOCISAYIOIIee BOCCTAHOBUTEIBHOE JICUCHIE.
TakuM 06pa3om, MOAXoMd K JISUYSHUIO JaHHOU MaTOJIOTUN JOJIKEH OBITh HAIIpaBJICH HE TOJILKO Ha YCTpaHEHUE
3TUOJIOTUYECKOTO (haKTopa, HO U Ha KOPPEKIINI0 UMMYHOJI0orndeckoro ooHa. B cooTBeTcTBMU € 3TUM, B MO-
CJICTHUE TOMIBI IPOBOISTCS aKTUBHBIC UCCIIENOBaHMS U pa3padboTKa HOBBIX METOAMK JICUCHUS U IIPerapaToB,
KOTOpbIe Obl OKa3bIBaJIM KOMILJIEKCHBIM 3TUOMaTOreHeTuYeCcKuit 3deKT Ha fTaHHOE 3a00IeBaHUE.

B naHHOI1 cTaThe MPUBOAUTCS CPpaBHUTEJIbHAS OLIEHKA KJIACCUYECKOI0 1 9KCIIePUMEHTAILHOTO METOIOB
JICUEHUSI XpOHUUYECKOro rnmapoaoHTuTa. OCHOBBIBasSICh Ha BOCCO3MaHUM IKCIIEPUMEHTAILHONM MOIEIN XpO-
HUYECKOTO BOCHAaJIeHUs TKaHEe# mapoaoHTa Ha Kpbicax JMHUM Wistar, ObLIM CpaBHEHbI METOAbI TOIMMYECKOM
Tepanuu KOMITO3UIUEN «KPEMHUMOPraHUYECKUl TMleporuaporeb — nentuna» U «l[loanokcumoHuii»,
MpoBeAcHa CpaBHUTEIbHAS OlLIEHKAa aKTUBHOCTU JTaHHBIX IIPerapaToB C KOHTPOJIbHBIMU IPyIHaMu, Je4eHUe
KOTOPBIX OCYIIECTBIISITIOCh «KPEMHUMOPTaHUYECKUI TJIMIIEPOTUApOreib» 1 «MeTporwi JleHTa».

Panee HaMM ObUIM TIPOBEACHBI OTAEIbHBIC MCCIeA0BaHUS 3(D(HEKTUBHOCTH TTPUMEHEHUST KOMITO3UIINHT
«KPEMHHMUOPTraHWYECKUI TIMIEPOTUAPOTENIb — TENTHUI», a TAKXKE CIT0OCO0a JICUYSHUST MapOdOHTHUTA ITyTeM
WHBbeKINH TIpenapara «[loanokcnaoHuit». MIX cpaBHUBAJIM C KJIACCUYECKUM METOIOM JICUEHUS TaHHOTO 3a-
0oJIeBaHUS IJIsI TTOJIYICHUST COOTBETCTBYIOIINX JAHHBIX M PE3YJIBTaTOB.

Ha namr B3rjisia, mogydeHHbIe JaHHBIE TIPEACTaBISIOT 3HAaUYMTENbHBIA MHTepec. [IpoBeneHa oleHKa U
CpaBHEHUE KIMHUYECKUX Y TUCTOJIOTMYECKUX JaHHbBIX, KOTOPbIE TTOKA3aJIM, YTO BCE MperapaThl OKa3bIBalOT
MOJIOKUTETbHOE BO3/ICHICTBIE Ha MPOIIECCHl peTeHepalliy TKaHel, OJJHAKO KOMIIO3UIIUS «KPEMHUHOPraHu-
YEeCKHUU TJIMIEPOTUIPOTEIIh — MENTHUI», 32 CYET OCOOCHHOCTHU TUAPOTEIIST IeiCTBOBATh B KAUECTBE TPAHCKY-
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TaHHOTO IMPOBOAHMKA, TTOKa3aja 0osiee OBICTPOE TTPOTUBOMUKPOOHOE U IMAaTOTeHETUYECKOe AeHCTBUE, YTO
TMO3BOJISIET KOMITUIEKCHO ITOJONTH K PeIlleHUIO TaHHO# MmpobiaeMbl. [1o cpaBHEHUIO ¢ TpyIlmaMu TJIUILIEPO-
ruaporeb KpeMHUs U «IToTMOKCUIOHUIT» CPOKU KIIMHUYECKOTO YIYUIIEHUS B IPYIIIIE TJIULIEPOTrUIpOTe)ib-
HEeNTU YBEIUYWINCh Ha 57 %, a ¢ rpynioil «Metporui JJeHTa» ImoKasaTeu yIydIiinuch npuMepHo Ha 15%.

Karoueswie crosa: kpemHuiiopeanuueckuil eauyepo2uopoeens, AaHmumukpooHbvle nenmuobl, XpoHU4ecKull napoooHmum,
Tloauoxcudornuii, Mempoeun Jlenma, socnanrerue

COMPARATIVE EVALUATION OF THE EFFECTIVENESS OF

A PEPTIDE-CONTAINING DRUG AND POLYOXYDONIUMIN
THE TREATMENT OF CHRONIC PARODONTITIS

Chumakov N.S.2, Khlystova K.A.2 Sarkisyan N.G.*, Mamedov M.M.

¢ Institute of Immunology and Physiology, Ural Branch, Russian Academy of Sciences, Yekaterinburg, Russian
Federation

b Ural State Medical University, Yekaterinburg, Russian Federation

¢ City Clinical Oncological Dispensary, St. Petersburg, Russian Federation

Abstract. Currently, the available methods of treating parodontitis are not able to have a complex effect.
Therefore, in recent years, there has been an active search and development of new methods of treatment and
new drugs that have a complex etiopathogenetic effect on this disease.

This article provides a comparative evaluation of the classical and experimental methods of treating chronic
periodontitis. Based on the reconstruction of an experimental model of chronic inflammation of periodontal
tissues of the Wistar rat line, we compared methods of topical therapy by “Organosilicon Glycerohydrogel —
Peptide” and “Polyoxidonium” compositions. A comparative assessment of the activity of these drugs with control
groups, which were treated with “Organosilicon Glycerohydrogel” and “Metrogyl Denta”, was carried out.

Previously, we carried out separate studies of the effectiveness of the use of the composition “organosilicon
glycerohydrogel — peptide”, as well as the method of treatment of periodontitis, by injecting the drug
“Polyoxidonium”. They have been compared with the classic treatment for this disease to obtain relevant data
and results.

In our opinion, the data obtained are of considerable interest. The assessment and comparison of clinical
and histological data have been carried out, which showed that all drugs had a positive effect on the processes
of tissue regeneration. However, the composition “Organosilicon Glycerohydrogel-peptide”, due to the
characteristics of the hydrogel, which is acting as a transcutaneous conductor, showed a faster antimicrobial
and pathogenetic effect, which allows a comprehensive approach to solving this problem. In comparison with
the groups of “Organosilicon Glycerohydrogel” and “Polyoxidonium”, the period of clinical improvement
increased by 57% in the group of “Glycerohydrogel-Peptide”, and, in the “Metrogyl Denta” group, the
indicators improved by 15% approximately.

Keywords: silicon glycerohydrogel, antimicrobial peptides, chronic parodontitis, Polyoxidonium, Metrogyl Denta, inflammatory

Introduction

paratus of the tooth (periodontium) [1], bone tissue
and the complex of soft tissues of the dentoalveolar

The peculiarities of the development and course
of periodontitis, as well as the imperfection of
comprehensive programs for the prevention and
treatment of this disease, contribute to the high
prevalence of this pathology. According to the World
Health Organization, the prevalence of this disease
among the adult population is about 90-95%.

The polymorphism of etiological factors, the
complexity of pathogenetic processes and the
high resistance of microorganisms to a wide range
of antibacterial drugs [2] causes the necessity of
improvement of methods of treating periodontitis, as
well as the need to search for modern and universal
drugs that would be able to have a multi-link effect [ 14].

Periodontitis is an inflammatory disease of
the tissue complex of the dentoalveolar segments,
including the supporting-retaining ligamentous ap-

segment (periosteum, gums), leading to atrophic
processes in these tissues and, as a result, to loss of
teeth. From the point of view of modern concepts of
the development of this disease, atrophic processes are
explained by the development of cellular and humoral
reactions of the immune system in the tissues of the
mucous membrane.

In chronic parodontitis, microorganisms colonize
in the gingival sulcus, which activates the mechanisms
of innate immunity in the periodontal tissues. Toll-
like receptors located on epithelial cells recognize
pathogens and activate local immune responses,
induce the production of cytokines, chemokines,
and antimicrobial peptides. The lack of production of
antimicrobial peptides is one of the most important
factors that determine the chronicity of pathological
processes in the mucous membrane.
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The available drugs for the treatment of perio-
dontitis are capable of either exerting an effect only on
pathogenesis, by suppressing inflammatory reactions,
or only on the etiological factor, due to the presence
of antimicrobial agents, such as chlorhexidine, in the
composition. Accordingly, they are not capable of
having a complex effect.

In addition to that, with the lack of a proper
approach to the treatment of periodontitis in the early
stages, the pathogenic microbiome is activated [5]
and the immune responses are destabilized, which
leads to the chronization of the process and the lack
of a proper response to the following treatment [7].
Thus, it is needed to base the treatment on using drugs
that support the activation of immune responses and
influence the etiological factor of the disease.

Conservative therapy is of great importance in the
treatment of chronic parodontitis. Compared to other
methods, such as surgical and orthopedic treatment,
conservative therapy allows us to approach the
problem of this disease in the least invasive, but at the
same time, no less effective approach. The possibility
of using it in the early stages of the disease, as well as
using it as a supportive therapy, allows us to achieve
the elimination of foci of inflammation, long-term
stabilization of the periodontal condition, and also to
prevent the transition of the inflammatory process to
deep-lying tissues.

The most perspective drugs with these cha-
racteristics are “Polyoxidonium” and the “Orga-
nosilicon Glycerohydrogel — peptide” composition.
Composition with peptides, in contrast to “Poly-
oxidonium” [3, 6, 13], is capable of both activating
the immune response and directly affecting the
etiological factor of periodontitis: microorganisms.
Also, in combination with “Organosilicon Glycero-
hydrogel”, which has transcutaneous activity, this
composition has the great potential in the treatment.

The presence of transcutaneous activity of the gel
allows one to minimize the dose of the administered
drug and shorten the duration of treatment, while not
reducing the effectiveness of treatment.

Thus, the aim of the study was a comparative
assessment of new methods of treatment of chronic
periodontitis, with the classical treatment regimen
with the antimicrobial agent ‘Metrogyl Denta’.

Materials and methods

Based in the Federal State Institute of Immunology
and Physiology, Ural Branch of the Russian Academy
of Sciences, Russian Federation, Yekaterinburg, a
study was carried out on 4 groups of laboratory rats
of the “Wistar” line. Each group included 10 rats.
The study included recreating a model of chronic
periodontitis by inserting a 12 mm needle into the
periodontal space and its following extraction on the
26" day (RF patent No. 2545923) [4, 12]. All painful
procedures were realized in accordance with The
WMA Declaration of Helsinki.

In the first and second groups, treatment was
carried out by application of “Glycerohydrogel-
Peptide” and “Organosilicon Hydrogel” (I0S UB of
the RAS, Yekaterinburg) compositions to the area of

the inflammatory focus, with the following clinical
assessment of the effectiveness of treatment [9].

In the third group, treatment was carried out
by injecting the ‘Polyoxidonium’ (RPU Petrovax
pharm, Russia), drug into the gums. In the fourth
group, by application of ‘Metrogyl-Denta’ (Unique
pharmaceutical Lab, India) gel to the area of the
inflammatory focus [10].

Data about the control groups, which did not get
the treatment, has been described in previous studies
and used for comparison [8, 11].

Results and discussion

Asacomparative analysis of the studies, the changes
in clinical parameters were assessed, as well as the
analysis of the histological picture. For comparison
of clinical indicators, the following symptoms
were taken into account: hyperemia and swelling
of the gums, discharge of pus from the periodontal
space, change in features. In comparison with the
groups of “Organosilicon Glycerohydrogel” and
“Polyoxidonium”, the period of clinical improvement
increased by 57% in the group of “Glycerohydrogel-
Peptide”, and, in the “Metrogyl Denta” group, the
indicators improved by 15% approximately.

In addition, comparative histological analysis
was carried out to assess the nature of morphological
changes.

According to the results of the histological study,
it was noted that in the group of “Organosilicon
Glycerohydrogel”, the histological picture had a dy-
namic improvement: plasmacytic infiltration gra-
dually decreased, and the processes of tissue repair
tended to a slower restoration of the normal structure.
In this group, the regeneration process took 21 to 30
days. While in the “Glycerohydrogel-Peptide” group,
a more saccadic improvement was observed: extensive
plasmacytic infiltration was observed on days 3-15
after treatment, and the histological picture improved
dramatically on days 16-20 (Figures 1, 2, 3, see 3¢
page of cover).

The composition of “Glycerohydrogel-Peptide”
showed a better therapeutic effect than the groups of
“Organosilicon Glycerohydrogel”, “Polyoxidonium”
and “Metrogyl Denta”, since the change in the
clinical and histological picture was more intense.
An expansive change in the structure of tissues
and histological signs of inflammation allows us to
assume that the composition of “Glycerohydrogel-
Peptide” affects several pathogenetic links of the
disease, in particular, the cellular and humoral links
of immunity.

In addition, the nature of the change in the clini-
cal picture after treatment with the “Glycerohydro-
gel-Peptide” composition allows us to suggest
that the time frame for clinical improvement is
an indicator of good antimicrobial activity of the
composition. Acceleration of the healing time and
a different clinical course of the inflammatory
process when using the “Glycerohydrogel-Peptide”
composition, in comparison with the other groups,
showed the effectiveness of topical therapy of chronic
periodontitis with using peptides in the studied
animals.
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Conclusions

1. Histological examination confirmed the
normalization oftissue structureinallgroups. However,
the period of regeneration in the “Glycerohydrogel-

Peptide” group was 1.25 times shorter (16 to 20 days)
than in other groups (from 20 days).

2. Due to the presence of “Glycerohydrogel”
and peptide in the composition, both the pathogenetic
and etiological links of the disease are influenced.
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