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Anti-inflammatory activity of a dental gel
based on Origanum vulgare raw material

Inflammatory and destructive diseases of parodontosis are one of the most complex and common forms of the
teeth diseases of human population. Search of the herbal preparation with anti-inflammatory activity is a
prospect way for development of new drugs on the base of local raw material. A prerequisite for this study
has been the presence of a high antimicrobial and anti-caries activity of the essential oil of medicinal plant
Origanum vulgare. The article presents for the first time the results on the anti-inflammatory activity of
dental anti-caries gel with essential oil and ethanol extract of oregano. A sample of dental gel at a dose of 25
mg / kg has anti-inflammatory activity, which was expressed in a significant decrease by 41.4 % in the
amount of inflammatory lymph in the abdominal teeth in rats compared to controls. The anti-inflammatory
activity of this sample is comparable to the reference drug diclofenac sodium.
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Introduction

Inflammatory and destructive diseases of parodontosis are one of the most complex and common forms
of pathology and the prime cause of tooth loss among the adult population, therefore, the development and
implementation of new dosage forms for the treatment of inflammatory periodontal diseases is an urgent
task.

The use of herbal preparations is a promising direction today [1-5] due to the fact that the bioactive
substances of medicinal plants are more related to the human body in nature, they are easier to enter into the
life process, have a wider spectrum of action and are active against strains of microorganisms and viruses.
Therefore, they are recommended for the prevention and treatment of many chronic diseases, including
inflammatory periodontal diseases [6].

According to literature review, essential oils and extracts of many plants are used for various dental
diseases [7-17]. For example, against gingivitis — Larix sibirica, Acorus calamus, Origanum vulgare,
Cedrus libani, and etc.; against stomatitis — plants from genera Rosa, Salvia, Chamomilla, Eucalyptus, etc.
Applications of bee wax with essential oils are actively used. Thus, for the treatment of stomatitis and ulcer
were observed the beneficial effects of waxes with application of Rose, Citrus, Salvia, Lavandula on the
mucous membranes of the mouth and prosthetic field tissue.

Essential oil of Salvia is effective in the treatment of root pulpits — the acute inflammatory process dies
out in the pulp, its transition to the chronic stage stops. In the case of inflammation of gums, a chewing gums
and preparations in the form of rinds of plants from genus Juniper is also used. Besides, the following
essential oils are effective for the treatment of the parodontosis: Citrus limon, Citrus x sinensis, Syzygium
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aromaticum, Monarda didyma, Myrtus communis, Citrus x bergamia, Lavandula officinalis, Thymus
serpyllum, Mentha piperita, Pogostemon cablin, and etc.

The pharmaceutical market offers a wide range of drugs applied in the local treatment of inflammatory
periodontal diseases [18]. However, there are a few combination of drugs. In addition, the presence of side
effects, sensitivity reactions, and the phenomenon of antibiotic resistance make it paramount to search for
new treatments. A prerequisite for this study was the presence of a high antimicrobial and anti-caries activity
of the essential oil of medicinal plant Origanum vulgare [19-22].

Experimental

Raw material. As a plant material, we used the aboveground part of Origanum vulgare L. (family
Lamiaceae), collected in the vicinity of the Ridder town (the Eastern — Kazakhstan region) during the
flowering phase, July — August, 2020 (Fig. 1).

Figure 1. Internal view of flowering plants of Origanum vulgare

Before extraction, fresh leaves and flowers were dried at temperature +22 — 25 °C, avoiding exposure to
direct sunlight, for 10 days. The humidity of the herb of O. vulgare after drying was not more than 6.38 %.

For the preparation of antimicrobial dental gel, essential oil was isolated from oregano (Origanum
vulgare L.), which was carried out by the method of hydrodistillation. EM yield — 0.7 %. The content of
cymophenol in the oil reaches up to 85 %. A thick ethanol extract of dark green color with a pleasant smell
and a yield of 6.2 % was also obtained. To obtain the gel, Na-CMC was used as a gel base, glycerin,
essential oil, and oregano extract as an active pharmaceutical ingredient, glycerin as a plasticizer, a sweetener
— saccharin, water for dissolution.

In order to obtain 100.0 grams of gel, the calculated volume of Na-CMC was placed in a beaker with a
capacity of 500 ml and poured with cold purified water, stirred and left to swell for 15-20 minutes. Then the
solution was stirred with the mixer turned on 50—100 rpm until fully dissolved. Afterwards, in a separate
container, the extract of oregano was dissolved in a measured amount of glycerin, and then the calculated
amount of essential oil of oregano and other substances were added dropwise. The prepared solution was
added to the gel base with the mixer turned on at 100 rpm and stirred until a homogeneous mass was
obtained.

Statistical processing of the results was conducted using the “Statistica 6.0” software package. The
results are presented as “mean =+ standard error of the mean”. Intergroup differences were assessed by the
nonparametric Mann-Whitney U test. Differences were considered significant at the achieved level of
significance p <0.05.

Discussion

Screening of a dental gel for anti-inflammatory activity
The studies were carried out on 48 white rats of both sexes with a mass 210-220 g, which were divided
into 8 groups of 6 animals each: 1-6 experimental groups — animals receiving dental gel at a dose of
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25 mg/kg; 7 comparison groups — animals receiving the comparison drug diclofenac sodium, 8 control
groups — animals receiving the solvent.

Acute exudative reaction (peritonitis) was caused by intra peritoneal injection of 1% acetic acid
solution in a volume of 1 ml per 100 g of rat body weight. After 3 hours, the animals were sacrificed, the
abdominal cavity was opened, the exudate was collected and its volume was estimated [23]. The objects
under study were examined at a dose of 25 mg / kg when administered orally in the form of starch mucus.
The sodium diclofenac comparison drug was administered to animals intragastrically once at an effective
dose of 8 mg/kg (EDsp). Control animals received an equal volume of starch mucus. The test objects were
injected once in 1 hour before the introduction of a 1 % solution of acetic acid.

Anti-inflammatory activity was expressed as a percentage of the decrease in inflammatory exudiation in
the abdomen of experienced rats compared to control rats.

The results of an anti-inflammatory activity study of samples of test gel and sodium diclofenac are
illustrated in Table 1.

Table 1
Anti-inflammatory activity of studied samples
Name samples Dose, mg/kg Exudate amount, ml % to control Anti-inflammatory activity
Control - 7.0+ 0.6 100 -
Diclofenac sodium 8 4.4+0.8* 37.1 62.9

Dental gel 25 4.1 +0.5% 414 58.6

Note. * — p <0.05 compared to control.

As a result of the experiment, a sample of dental gel at a dose of 25 mg/kg was found to have anti-
inflammatory activity, resulting in a reliable decrease of 41.4 % corresponding to the amount of
inflammatory exudiation in the abdomen in rats compared to control.

The anti-inflammatory activity of stomatological gel with essential oil and ethanol extract of common
cholera is comparable to that of sodium diclofenac.

Conclusions

It has been established that the sample of new dental gel based on common saline in vivo experiments
has a high level of anti-inflammatory activity.
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C.b. AxmeroBa, K.2K. bagexona, I'.A. Ataxanosa, S.K. Jleas, M.K. Cmarynos

Origanum vulgare eciMik IIMKI3aTbIHA HeTi3/1eJTeH
TiC reJiiHiH Ka0bIHYFaKapchl 0esICeHaTiri

[TapasoHTO3bIH KaObIHY JKOHE JASCTPYKTUBTI aypysapbl — ajaM HONYJIALMACBIHIAFbl TiC aypyJapbIHbIH €H
KYpJZeli koHe jkanmbl Typiepinin 6ipi. KaOGwiHyrakapcsl Oencenaiiiri 6ap eciMaikrepai i3xey »KeprimikTi
OCIMJIIK MIMKi3aThIHA HETI3AeNIeH ASpi-IopMEKTepi 3ipiey IiH MepCreKTHBANIbI OarbIThl OOJIBIT TaObLIa bI.
Byn 3eprreynin anrbiuaptel Origanum vulgare Dopimik eciMAiriHiH 3Qup MaWbIHBIH KOFapbl MHKPOOKa-
Kapchl )KoHe KapHecKeKapchl OelceHaUriHig 60yl Makanana anram per 3(up Maibl MEH STaHOJ OPETaHo
CBHIFBIHJIBICHI 0ap Tic KapHeCKeKapchl IelbiH KaObIHyFaKapchl OSICEHALTIrH 3epTTey HOTIKENepl KenTipin-
TeH. 25 MI/KT J103aaFbl TiC TeNiHIH yirici KaObIHYFakapchl OENCEHUIIKKE e, 0N ereyKYHphIKTapAblH il
TicTepineri 6akpUIayabl CalbICThIpFaHaa KaObIHy THMbackHbIH Memepin 41,4 %-ra enoyip TOMEHETKEH.
Byn ynrinig KaObIiHyFakapchl OSICeHALTIN JUKIo(peHaK HATPHHiHIH aHBPIKTAMAIIBIK MpenapaTbIMeH CabICThI-
PBUIIBL.

Kinm ce30ep: renb, a3¢pup Maiibl, 3TaHOJ CBIFBIHABICH, Origanum vulgare, KaObIHYFaKapChl OCICEHIITIK.
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C.b. AxmeroBa, K.2K. bagexona, I'.A. Ataxanosa, S.K. Jleas, M.K. Cmarynos

IIpoTnBoBOCTAINTEIbHASI AKTHBHOCTH 3yOHOTO TeJIst
HA OCHOBE PACTUTEJIBLHOIO ChIpbs Origanum vulgare

BocnanurensHble B IeCTpyKTHBHEBIE 3a00JI€BaHMs IapaJoOHTO3a — OIHU M3 HanbOojee KOMIUIEKCHBIX W 00-
mux (GopMm 3yOHBIX 3a00ieBaHMIl 4YenoBedecKOW momyJsiiuu. ITOMCK pPacTHTENbHBIX CPEACTB C aHTH-
BOCHAINTENbHON aKTHBHOCTBIO SIBISIETCS MEPCHEKTHBHBIM HANpaBlIeHUEM IJIsl pa3paboTKU JIEKApCTB Ha OC-
HOBE MECTHOTO PacTHTEIBHOTO ChIphs. IIpeanochuikoil as JaHHOTO MCCIEN0BAaHHS ABUIIOCH HAIMUUE BBICO-
KOH aHTMMMKPOOHOI U NPOTHBOKAPHECHOH aKTMBHOCTH 3(UPHOro Macia JiekapcTBeHHOro pacteHus Origa-
num vulgare. B cTaThe BIepBBIC MPECTaBICHBI PE3yIbTATHI 110 H3YYEHHIO MPOTHBOBOCIIANINTEILHON aKTHB-
HOCTH 3yOHOTO IIPOTHBOKAPUECHOTO TSl C 3(GUPHBIM MacIOM U 3TaHOJIBHBIM 3KCTpakToM xymmuisl. Obpaser
3yOHOrO Tens B jo3e 25 MI/Kr o0llafaeT NpOTHBOBOCIIAIMTENIBHON aKTHBHOCTBIO, KOTOpas BBIpaXkanach B
3HAUUTENFHOM CHIDKEHHH Ha 41,4 % KonmdecTBa BOCHAIUTENIHLHOH JMMQBI B OPIONIHBIX 3y0axX y KpBIC O
CpaBHEHHUIO ¢ KOHTpoJeM. [IpoTrBoBOCHaINTENbHAS AaKTUBHOCTH 3TOTO 00pasiia COIOCTaBUMA C 3TaJOHHBIM
npenapatoM «/Jluknodenaxk HaTpus».

Kniouesvie cnosa: renb, 3pUpHOE MAacio, 3TaHONBHBIN dKCTpakT, Origanum vulgare, TPOTUBOBOCIATUTENb-
Hasl aKTUBHOCTb.
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