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SUMMARY

The dental system is a complex mechanism that includes a number of connective tissue structures that have specific properties
and perform a number of functions, in particular, protective. One of the main barrier elements of the oral cavity is the mucous
membrane lining if, throughout its length, having a different morphological structure. The most frequently pathological process
is the periodontal tissue, which consists of aftached and non-attached gums, bone alveoli, cementum of the tooth root and
periodontal ligament of the tooth. At present, all periodontal diseases are usually divided into inflammatory and primary
dystrophic, while a number of authors have found that in its pure form, the dysfrophic process is detected no more than
1-8% of all diseases and is characterized as a generalised process against the background of general somatic pathology.
The frequency of occurrence of periodontal diseases varies from 60 to 85% in the working population, which determines
the relevance of studying therapeutic measures aimed at their relief and is the purpose of this study.

The aim of the study was to investigate the angioprotective and anti-inflammatory properties of Vaccinium myftillus,
Vaccinium arctostaphylos in experiment.

Materials and methods. In this experimental work, the authors developed a model of periodontal damage in experimental
animals (Vistar rats, weight — 25-300 g) under the conditions of drug loading with chloral hydrate, in accordance with the
Directive on the Protection of Vertebrate Animals of 2000 and exfracts from the act of Local Ethical Committee. The model
was created by inflicting a single injury with a sharp object in the projection of the interdental space in the frontal segment
of the mandible. The proper pathological condition was recorded on the 5-7th day; the verification of the morphological
changes in some of the animals was being made by fragmenting the frontal segment of the lower jaw, followed by a
pathological and histological examination. Then, the control group of animals was treated applied gel, made of Vaccinium
mytillus, Vaccinium arctostaphylos to stop the process for 2 weeks. For comparison, the main group was freated with a gel
without the inclusion of a drug component. At the end of the course of conservative therapy, according to the design of
the study, biopsy specimens were taken again in both groups to evaluate the results of the conservative therapy provided.
Results. According to the patho-histological study in the biopsy specimens of the damaged periodontium,
the animals, revealed morphological disorders corresponding to chronic periodontal disease. At the stage of
freatment in the control group, positive dynamics was noted both according fo the clinical examination and
after the pathological and histological examination of biopsy specimens in the comparison groups.
Conclusions. The obtained results indicate the presence of anti-inflammatory and angioprotective effect of
medicament compositions based on Vaccinium mytillus, Vaccinium arctostaphylos, which will be further tested
in clinical trials.

KEYWORDS: medicinal composition, modeling of the pathological process, biopsy specimens.

CONFLICT OF INTEREST. The authors declare no conflict of interest.

BEPUPUKALIUA AHTUOMPOTEKTUBHbIX U MPOTUBOBOCMAAUTEAbHbIX CBOICTB
VACCINIUM MYTILLUS, VACCINIUM ARCTOSTAPHYLOS B 9KCIEPUMEHTE

fra66acosa U.B.', CaeToBa B. A.', TaHAbIASH K. C.2, AokToHOBa M.B.3,
CaaTtoBeu, M.B.2, boraTtbipeBa U.B.3, OpaaweBa X.A.4, CaeTtoB A.A!'

TATUIrOPCKMI MEAMKO-GOAPMALLEBTUHECKMM MHCTUTYT — PUAMAA PTBEOY BO «BOATTMY» MUH3APOBO Poccim
2prbQY BO «CTABPOMOABCKMM TOCYAQPCTBEHHBIM MEAMLIMHCKMIA YHUBEPCUTET) MUH3APABA Poccum
SMepBblrt MOCKOBCKMIM TOCYAQPCTBEHHbIM MEAULIMHCKMM YHMBEPCUTET M. M. M. CevyeHoBd
(CeyeHoBCKUIM YHMBEPCUTET)

PrbOY BO «AQreCTaHCKMM rOCYAQPCTBEHHbIM MEAMLIMHCKMIA YHUBEPCUTET) MMH3APABA Poccum

International Journal of Innovative Medicine No. 02/2023



PE3IOME

3yBOYEAICTHAS CUCTEMA SBASETCS CAOXKHbBIM MEXAHUIMOM, BKAIOYQIOLLIMM B CEBS PSA COEAMHUTEABHOTKAHHbIX
CTPYKTYP, OBAQAQIOLLMX CMELMOGPUIECKMMUM CBOMCTBAMM U BbIMOAHSIOLLIMMM PSA QOYHKLMHI, B HOCTHOCTH 3QLLIMT-
Ho¥. OAHUM M3 OCHOBHbIX OAPbEPHbIX DIAEMEHTOB MOAOCTH PTA ABASETCS BbICTUAQIOLLIAS €€ CAM3IMCTAS OOOAOUKQ,
HQ BCEM MPOTIKEHMM, MMEIOLLIASA PA3AMYHOE MOPCDOAOTMYECKOE CTPOEHME. Hanboaee 4aCTO MATOAOMYECKOMY
npoLeccy NOABEPrarTCa TKAHM NAPOAOHTA, KOTOPbIM COCTOMUT U3 MPUKPENMAEHHON U HEMPUKPENAEHHOM A€CHbI,
KOCTHOM QAbBEOAbI, LIEMEHTA KOPHS 3y0a M MepMOAOHTAABHOM CBA3KM 3yBa. B HaCcTosLLEee Bpem BCe 3a60AEBA-
HUS NAPOAOHTA MPUHITO AEAMTE HA BOCTIAAUTEABHBIE U MEPBUYHO-ANCTPOGOUIECKME, MNP STOM PIAOM ABTOPOB,
YCTAQHOBAEHO, YTO B YACTOM BUAE AMCTPOCOMYECKMI MPOLLECC BbIFBAIETCA He YyaLle 1-8% ot Bcex 3a60AeBaHMM
M XQPAKTEPU3YETCH, KOK reHepPAAM3OBAHHbIM MPOLECC, HQ OOHE OBLLIECOMATUYECKOM NATOAOMMK. HacToTa
BCTPEYAEMOCTH 30O60AEBAHMM MAPOAOHTA BAPbMPYET OT 60 A0 85 % y paboToCnoCcoBHOro HaACEAEHMS, 4TO ornpe-
AEAIET AKTYAAbHOCTb M3YYEHMS TEPAMNEBTUIECKMX MEPOMPUATHMN, HAMPABAEHHbIX HO UX KYMMPOBAHUE U IBASETCS
LLeAbIO HOCTOALLETO MCCAEAOBAHMS.

LieAblo uCCAEAOBAHUA ObIAO MU3YyHYEHUE AHMMOMPOTEKTOPHbIX M MPOTUBOBOCMNAAMTEALHBIX CBOMCTB Vaccinium
mytillus, Vaccinium arctostaphylos B akcnepumeHTe.

MaTepuansbl u MeToAbl. B HOCTOALLIEN SKCMEPUMEHTAALHOM PABOTE ABTOPAMM PA3PABOTAHA MOAEAL MOBPEX-
AEHMSA MAPOAOHTA Y XXMBOTHbIX, y4QCTBYIOLLIMX B SKCIEepUMeEHTe (KpbiC poaa Vistar, secom 25-300 rp.) B yCAOBUAX
MEANKAMEHTO3HOM HArPY3KM MPEenapaTOM XAOPAATMAPAT, COTAQCHO AMPEKTUBE O 3ALLMTE MO3BOHOYHBIX XKMBOTHbIX
ot 2000 r., v BBIMMCKM M3 AKTA AOKQABHOIO 3T4eCKoro kommteta lNMMPU Ne 10 o1 02.03.2023 r. MoAaeAb CO3AQAQCH
NMOCPEACTBOM HAHECEHMS OAHOKPATHOM TOABMbI OCTPbIM MPEAMETOM B MPOEKLIMM MEX3YOHOIo MPOCTPAHCTBA
BO QPPOHTAABHOM CETrMEHTE H/4. [TOAY4EHME AOAXKHOIO MATOAOTMYECKOrO COCTOSHMS PEMMCTPUPOBAAM HA S5—7-€
CYTKH, AAS BEPUOPUKALIMM MOPODOAOTMYECKMX MIMEHEHMMI Y YOACTU KMBOTHbIX, YHACTBYIOLLIMX B DKCMEPUMEHTE,
306MPaAM COPATMEHT TKAHEM MAPOAOHTA, NyTEM COPATMEHTALIMU COPOHTAABHOIO CEIMEHTA HUXKHEM YEAIOC-
T, C MOCAEAYIOLLIMM MATO-TMCTOAOTMYECKUM MCCAEAOBAHUEM, MOCAE YETO B TEYEHUE 2-X HEAEAL EXXEAHEBHO
KOHTPOABHOM rPYMMNe XMBOTHbIX C LLeAbIO KYMMPOBAHMS MPOLLECCA HAHOCHAM reAb HQ OCHOBE vaccinium myftillus,
vaccinium arctostaphylos, Ar CPABHEHMS OCHOBHOM rpyrne HAHOCHAM FEAEBYIO OCHOBY €3 BKAIOYEHMSI MEAMKA-
MEHTO3HOIO KOMMOHEHTA. 10 OKOHYAHMIO KYPCA KOHCEPBATUMBHOM TEPAMNMM COTAQCHO AM3AMHY MCCAEAOBAHMS
MPOBOAMAM MOBTOPHbIM 360D BUOMTATOB, KAK B KOHTPOABHOM, TAK M OCHOBHbIX IPYMNMAX AAS OLLEHKM PE3YABTATOB
OKQ3bIBAEMOM KOHCEPBATUBHOM TEPAMMM.

Pe3yAbTaTbl. [10 AQHHbBIM MATOMMCTOAOIMYECKOTO MCCAEAOBAHMS B BMOMTATAX MOBPEXKAEHHOIO MAPOAOHTA XM-
BOTHbIX BbISIBAEHbI MOPCDOAOTMYECKME HAPYLLIEHUS, COOTBETCTBYIOLLIME XPOHUYECKOMY 3Q60AEBAHMIO MAPOAOHTA.
Ha arane aed4eHms B KOHTPOAbHOM rpynne ObiAQ OTMEYEHA MOAOXKMUTEABHAS AMHAMMKQA KAK MO AQHHbBIM KAMHMN-
4eCcKkoro 06CAeAOBAHMS, TAK M MOCAE MATOAOrOQHATOMMYECKOIO U TMCTOAOTMYECKOrO MCCAEAOBAHMS BMOMTATOB
B rpyrnnax COABHEHMS.

BbiBOAbI. [TOAYYEHHbIE PE3YALTATHI CBUAETEALCTBYIOT O HOAMYMUM MPOTUBOBOCIAAUTEABLHOIO M AHMMOMPOTEKTOPHOO
AEUCTBMI AEKAPCTBEHHbIX KOMMO3MLMKM HO OCHOBE Vaccinium mytillus, Vaccinium arctostaphylos, koTopsie 6yAyT
AOMOAHMUTEABHO MPOTECTHUPOBAHbI B KAMHMYE CKMX MCbITAHMUSX.

KAKOYEBBIE CAOBA: MEAMKAMEHTO3HAS KOMMO3ULMS, MOAEAMPOBAHME MATOAOTMYECKOrO MpoLecca, GuonTarskl.

KOH®PAUKT MUHTEPECOB. ABTOPbI 3ASBASIOT OO OTCYTCTBMM KOHCDAMKTA MHTEPECOB.

Introduction

Vaccinium mytillus, Vaccinium arctostaphylos — common
blueberry and Caucasian blueberry plants of the heather
family (Ericaceae) are mostly distributed in mountainous
areas, in coniferous, mixed and marshy forests [1]. The
lack of wide distribution in the use of medicinal purpos-
es is determined by the impossibility of cultivation. De-
spite this fact, since the 16th century, plants of the genus
Vaccinium have been used as medicinal plants for such
diseases as cholelithiasis, scurvy, tuberculosis, dysentery,
as well as in the treatment of inflammatory diseases of
the oropharynx with relevant evidence-based results of
effectiveness [2, 3]. Relevant research today is the study
of angioprotective properties associated with vascular
ophthalmic pathology, vascular complications of diabetes
mellitus and inflammatory periodontal diseases [4]. The
chemical residue of medicinal plants varies depending on
the part used. For fruits, the characteristic composition
includes sugars (6—10 %), citric, succinic, quinic, oxalic,

lactic and malic acids (1-1.3 %), ascorbic acid, thiamine,
riboflavin, nicotinic acid, carotenoids, pectin substances
(0,14-0.69 %), essential oil, tannins (12 %), arbutin, fla-
vonoids, triterpenoids, anthocyanin glycosides, as well as
easily digestible manganese and iron compounds [5, 6]. The
leaves, in turn, contain tannins, arbutin, flavonoids, phe-
nolic glycoside. For fruits, the characteristic composition
includes sugars (6—10 %), citric, succinic, quinic, oxalic,
lactic and malic acids (1-1.3 %), ascorbic acid, thiamine,
riboflavin, nicotinic acid, carotenoids, pectin substances
(0,14-0.69 %), essential oil, tannins (12 %), arbutin, fla-
vonoids, triterpenoids, anthocyanin glycosides, as well as
easily digestible manganese and iron compounds [5, 6]. The
leaves, in turn, contain tannins, arbutin, flavonoids, phe-
nolic glycoside. For fruits, the characteristic composition
includes sugars (6—10 %), citric, succinic, quinic, oxalic,
lactic and malic acids (1-1.3 %), ascorbic acid, thiamine,
riboflavin, nicotinic acid, carotenoids, pectin substances
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(0,14-0.69 %), essential oil, tannins (12 %), arbutin, fla-
vonoids, triterpenoids, anthocyanin glycosides, as well as
easily digestible manganese and iron compounds [5, 6].
The leaves, in turn, contain tannins, arbutin, flavonoids,
phenolic glycoside. As well as easily digestible compounds
of manganese and iron [5, 6]. The leaves, in turn, contain
tannins, arbutin, flavonoids, phenolic glycoside. As well as
easily digestible compounds of manganese and iron [5, 6].
The leaves, in turn, contain tannins, arbutin, flavonoids,
phenolic glycoside.

The main elements with pharmacological activity are
anthocyanides, which have high antioxidant activity, the
ability to stabilize collagen molecules and accelerate its
biosynthesis, reduce the permeability and fragility of the
capillary link [7]. In addition, anthocyanides block the
biosynthesis of pro-inflammatory mediators — histamine,
prostaglandins and leukotrienes, thereby possessing anti-in-
flammatory activity. A number of scientists have identified
antiallergic, antimicrobial, antiviral, antimutagenic, antipro-
liferative actions. Penarrola R., 1980 et al. [8], who studied
microcirculation parameters such as vascular permeability,
vascular wall thickness, linear blood flow velocity as in
the experimental conditions, as well as in clinical practice,
confirms the studied anti-inflammatory and angioprotective
properties. Thus, in 47 patients with diagnosed venous insuf-
ficiency [9], blueberry extract contributed to the restoration
of microcirculation, elimination of stagnation and stasis of
blood in the vessels of the lower extremities.

Multiple therapeutic effects of the studied medicinal
plant, in particular anti-inflammatory and angioprotective
properties determined the purpose of this study: to study
the properties and effectiveness of medicinal compositions
based on Vaccinium mytillus, Vaccinium arctostaphylos in
inflammatory periodontal diseases in the experiment.

The aim of the study was to investigate the angioprotective
and anti-inflammatory properties of Vaccinium mytillus, Vac-
cinium arctostaphylos in experiment.

Materials and methods

On the base of the PMFI vivarium, a branch of the
Federal State Budgetary Educational Institution of Higher
Education «VolgSMU» of the Ministry of HealthCare of
the Russian Federation, 18 animals (white mice of the
Vistar breed) were selected for the experiment, randomly
divided into 3 experimental groups. Randomisation was
performed by pulling alternately random numbers of an-
imals. The weight of the animals did not exceed 300 g,
keeping conditions: room temperature 22+2 °C, relative
air humidity 55+5 °C. The maintenance of animals, the
European Convention, 2002, and the local ethical com-
mittee No. 17 of February 10, 2023 carried out invasive
manipulations in accordance with the Directive on the
Protection of Vertebrate Animals. The division into groups
was carried out as follows, in the first control group (n=6)
the medicinal composition is represented by a gel without
an active substance, second group (n=6) drug composition
based on Vaccinium mytillus, third group (n=6) drug com-

position based on Vaccinium arctostaphylos. Modeling of
the pathological process (inflammatory periodontal disease)
was carried out in all animals under the conditions of a drug
load of chloral hydrate to achieve controlled short-term
sedation. To obtain a pathological process in the periodontal
tissues, the animals were subjected to a mechanical injury
in the projection of the frontal incisors by inserting a 16G
catheter into the interdental space. After infliction of injury
for 7 days, dynamic monitoring of the progression of the
pathological process was carried out. Next, the approbation
of drug compositions and the application of the gel base for
subsequent comparative analysis began. The application
was performed once, daily, for 14 days.

Results and discussion

In 18 animals, by 7 days of observation from the modeling
of the pathological process, the phenomena of hyperemia,
edema, formation of a periodontal pocket in the projection
between the central incisors, a depth of 3 = 0.06 mm, with
the presence of purulent detachable. The central incisors in
4 animals had mobility of the second degree (vestibulo-oral
and mesio-distal directions), in 14 animals — the first degree
(vestibulo-oral direction). The general condition of the ani-
mals did not suffer at the same time; the functional activity
remained at the proper level, while there was difficulty in the
usual volume in 4 animals, due to the mobility of the frontal
group of teeth of the lower jaw. At the stages of approbation
of medicinal compositions by the third day in the control
group of animals, n=6 inflammatory phenomena remained in
the same volume, in 2 cases progression of periodontitis was
registered, with tooth mobility of the third degree (vestibu-
lo-oral, mesio-distal, vertical). In the control groups, n=12,
there was no progression of the pathological process. By the
7th day, in the animals in the main group, the phenomena
of an inflammatory nature underwent a positive trend, the
diameter of hyperemia decreased, and pathological mobility
remained at the same level. In the main group, n=6 (second
group), the periodontal pocket was reduced to 2 mm accord-
ing to the metric measurement with a periodontal probe, the
mobility of the frontal group of teeth remained the same. In
the main group, n=6 (third group), the periodontal pocket
was reduced to 2 mm according to the metric measurement
with a periodontal probe,

By the 14th day in the control group of animals, the state
of periodontal tissues was without pronounced dynamic
changes, there was no discharge, while the mobility of the
frontal group of teeth was in the 5th degree (vestibulo-oral,
mesio-distal, vertical directions). In the animals, the main
group n=12 has intact periodontium, a periodontal pocket
up to 1 mm deep, and stable dentogingival attachment.

Conclusions

The obtained results indicate the presence of anti-inflam-
matory and angioprotective effect of medicament composi-
tions based on Vaccinium mytillus, Vaccinium arctostaphylos,
which will be further tested in clinical trials.
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