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PHARMACOLOGICAL EFFECT OF A NEW GEL, WHICH
CONTAINS OAK BARK EXTRACT AND ALOE EXTRACT
UNDER THE CONDITION OF EXPERIMENTAL STOMATITIS
IN RATS

Topicality. Aloe extract and oak bark extract are considered to be the most perspective medicinal raw materials in
new drug development for dental practice.

Aim. Aloe extract and oak bark extract are promising medicines for the development of a new drug for dental practice.

Materials and methods. Experimental stomatitis was reconstituted by a one-time 5-second application with a
cotton swab filled with a 10 % solution of sodium hydroxide. In the blood were investigated content of leukocytes and
rate of erythrocyte sedimentation rate (ESR). The activity of catalase measured in tongue homogenate, and determined
the content of reduced glutathione and thiobarbituric acid reagents. Metrogyl Denta was used as a comparison drug.

Results and discussion. It was established that the new gel is likely to exceed the Metrogyl Denta for a decrease
in the clinical parameters of stomatitis (hyperemia, edema, erosive-necrotic changes). The gel which contains oak bark
extract and aloe extract have anti-inflammatory effect, reduces leukocytosis and ESR. The new gel have significant ad-
vantages over Metrogyl Denta, by high antioxidant effect, which is determined by the activity of catalase and indicators
of reduced glutathione and thiobarbituric acid reagents.

Conclusions. The new gel, which contains oak bark extract and aloe extract, is found to be an effective remedy for the treat-
ment of experimental stomatitis, can be considered promising for further research and implementation into medical practice.
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H. A. Ily6aHnoBa, /1. C. )KypeHKo
dapMakoJioriyHa Aisi HOBOTO I'eJiio, 10 MiCTUTh EKCTPAKT KOPHU Ay6a i EKCTPaKT aJjioe,

B YMOBAaXx eKCllepUMEeHTaJIbHOTr0 CTOMAaTUTY y IIypiB

AKTyanbHicTb. EKCTPaKT ajioe Ta eKCTPAKT KOPHU Ay6a — Lie NepcleKTHBHA JiKapcbKa CHPOBUHA, € ONTUMAaJ/IbHU-
MM KOMIIOHEHTaMH /11 PO3POGKH HOBOTO JIIKApChKOT0 Npenapary JJisi CTOMaTOJIOT YHOI NPaKTUKH

MeTa goctifxeHHsA. BUBUeHHS epeKTUBHOCTI HOBOTO T'eJII0, [0 MiCTUTh ¥ CBOEMY CKJIa/li I'YCTHH eKCTPAKT KOpH
Jly6a Ta CyxUi eKCTPAKT ajloe 3a YMOB eKCIIepPUMeHTa/IbHOI'0 CTOMATHUTY.

Marepiasu Ta MeToau. JlociipkeHHS GpapMaKoI0TiYHOI aKTUBHOCTI HOBOTO TeJII0, 1[0 MiCTUTb €KCTPAKT KOpHU
Zly6a Ta eKCTPAKT ajioe 3a yMOB eKCIIePUMEHTAJbHOT0 CTOMATHUTY, AKUI BiATBOPIOBa/IM OHOPA30BOIO 5-TH CEKYH/-
HOI0 all/liKallielo BATHUM TaMIIOHOM, npocodyeHuM 10 % po34uMHOM HaTpito riApokcuay. Y KpoBi AoC/aiAKyBaaud BMiCT
JIEHKOLUTIB, TOKa3HUK MIBUAKOCTI 3cijaHHs epuTpouuTiB (LLIOE). Y roMmoreHari si3vka BUMipioBaid aKTUBHICTb KaTa-
JIa3¥, BU3HAYaJ/IM BMICT BiZJHOBJIEHOTO IVTyTAaTiOHY Ta peaKTaHTiB Tio6ap6iTypoBoi KUCIOTH. Sk mpenapaT NOpiBHAHHSA
BUKOpUCTOBYBau MeTporis /[leHTa.

Pe3ysibTaTH Ta iX 06roBopeHHs. BcTaHOBIIEHO, 1110 HOBUH TeJib BiporiZiHo nepeBulye MeTtporin JleHTa 3a 3HU-
YKEeHHSIM KJIIHIYHUX NOKa3HUKIB CTOMATHUTY (rinepeMii, HaGPsKY, €pO3UBHO-HEKPOTHYHHUX 3MiH). ['eJib, 1[0 MiCTUTD eKc-
TPaKT KOpU Ay6a Ta eKCTPAKT aJloe, YAHUTb BUPAXKEHY NMPOTU3aNaJIbHY J1i10, 3HWXKYE JielikonuTo3 Ta LIIOE. 3HauHuMu
repeBaraMy HOBOTI'O I'eJII0 € 3HaYHa aHTHMOKCH/IAaHTHA Jlid Ha BiZIMiHy BiJ| rejiro MeTporin /leHTa, 1110 BCTaHOBJIEHO 3a
BILIMBOM Ha aKTHBHICTh KaTaJla3M Ta MOKa3HUKH Bi/IHOBJIEHOTO IJIyTAaTiOHY Ta peaKTaHTIiB Tio6ap6iTypoBoi KUCIOTH.

BucHoBKM. HoBU resib, [0 MICTUTb EKCTPAKT KOPU [1y6a Ta EKCTPAKT asloe, SKUH, IK BCTAHOBJIEHO, € epeKTUB-
HUM 3aC060M JJ151 JIIKyBaHHS eKCllepMMeHTaJbHOr0 CTOMaTHTY, MOXKHA BBaXKaTH MePCINeKTUBHUM JJIf N04a/IbIIOro
JIOCJIi/KeHHS Ta BIPOBa/KeHHs y MeJIMYHY NPAaKTHKY.

Kawuoesi cnoea: 2ens; ekcmpakm kopu dyba; ekcmpakm asoe; cmomamum

H. A.lly6aHoBa, [. C. )KypeHKo
¢apMaK0noruquKoe AeﬁCTBHe HOBOTO reJis, coaepixamero 3KCTpaKT KOPbI Ayﬁa
M 3KCTPAKT aJ103, B YCJIOBUAX IKCIIEPHUMEHTA/IbHOI'0 CTOMAaTHUTA Y KPbIC

AKTyaJILHOCTb. 3KCTpaKT aJI03 U 3KCTPAKT KOPbI Ay6a — 3TO IEePCHEeKTHBHOE JIEKAaPCTBEHHOE CbIpbe, ABJIATCA
OINITUMaAJIbBHBIMHU KOMIIOHEHTAMH J1JIA pa3pa60TKH HOBOTI'0 JIEKapPCTBEHHOTI'O ITperapaTa AJid CTOMATOJIOTMYECKOU NPaKTUKHU.

ueﬂb HuccaeJ0BaHUA. I/l3y'-1eHHe 3(1)(1)EKTHBHOCTI/I HOBOTO reJigd, cogepaliero B CBoOeM CoCTaBe FyCTOﬁ 3KCTPAKT
KOpbI uyﬁa u CyXOﬁ 3KCTPAKT aJIo3 B YCJIOBUAX 3KCIIEPUMEHTAJIbBHOIO CTOMATUTA.

MaTepnam,l " MeTOo/bl. I/Iccne,aosaﬂue (])apMaKonomqecxoﬁ AKTHUBHOCTH HOBOTO Ir'eJid, coAepxalllero sKCTpakT
KOpbI ,Z[y63 M 3KCTPAKT aJio3 B yCI0BUAX 3KCIIEPUMEHTAJIbHOTO CTOMATHUTA, KOTOprI‘/II BOCIIPOU3BOAHIN OL[H()paBOBOIjI
5-TH CeKyHJHOU anmJvKalnyei BaTHbIM TaMIIOHOM, IponUTaHHbIM 10 % pacTBOpOM HaTpus rMApoKcHa. B kpoBu
uccjie[0Bajiv coaepKaHue HeﬁKOL[PITOB, TNoKa3aTeJib CKOPOCTHU OoCeJaHUA IPUTPOLUTOB (COB) B roMmoreHaTe si3bIKa
BbIMEPAJIM aAKTUBHOCTb KaTaJia3bl, ONIpeJiesdan CoaepXaHrue BOCCTAHOBJIEHHOT O TJIyTaTUOHAa U PeaKTaHTOB TI/I06ap'
GUTYpPOBOM KUCJIOTHI. B KauecTBe npenapaTa cpaBHeHUs puMeHsijics Metporua JleHTa.
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Pe3y/nbTaThl M UX 06CYKAEHMeE. YCTAHOBJIEHO, YTO HOBBIH I'eJlb JOCTOBEPHO ITPeBOCXOAUT MeTporua /JleHTa 1o
CHWKEHHUIO KJIMHUYECKUX NTOKa3aTesied CToMaTUTa (FMIePEMUH, OTEKA, 3PO3UBHO-HEKPOTHYECKUX U3MeHeHUH). ['esib,
coZiepKalliil AKCTPAKT KOPbI Ay6a U IKCTPAKT asiod, 0Ka3bIBAeT BhIPAXKEHHOE NPOTHBOBOCHAIUTENbHOE IeHCTBHE,
CHUXaeT JiehKouuTo3 U COJ. 3HaYUTeIbHBIM IPEUMYLLECTBOM HOBOTO IeJid ABJISETCS BbIPayKeHHOe aHTUOKCUJAHTHOe
JleicTBUe B oTsIMYMe OT resist MeTporus JleHTa, YTO YCTaHOBJIEHO 10 BJUSHUIO HAa aKTUBHOCTb KaTaJla3bl M NOKa3aTeIu
BOCCTAHOBJIEHHOTO IVIyTaTHOHA U PEAKTAaHTOB THOOAPOGUTYPOBOU KHUCIOTHL.

BbIBOAbI. HOBBIN resib, cofeprkalinii SKCTPAKT KOPBI Ay6a M 9KCTPAKT aJ103, KOTOPBIH, KaK YCTAaHOBJIEHO, SIBJISIET-
cs1 3¢ PEKTHUBHBIM CPEICTBOM /IJIs1 JIEYEHUS IKCIIEPUMEHTAIBHOI'O CTOMATUTA, MOXKHO CYUTATh NEPCHEKTUBHBIM JJIst
JlaJIbHEN1Iero UccjaeJOBaHUA U BHeZIpeHUs B MeJJULIUHCKYIO0 IPAaKTHUKY.

Kiouessle cnosa: zenv; sakcmpakm kopbel dy6a; skcmpakm an03; cmomamum

INTRODUCTION

Stomatitis is one of the most urgent problems in den-
tal practice, along with periodontitis, in the structure of
inflammatory diseases of the oral cavity [1].

To date, in many countries there is a steady tenden-
cy to increase of the number of inflammatory diseases
of the oral cavity. The prevalence of various destructive
inflammatory diseases of the mucous membrane of the oral
cavity and paradont is in the range of 75-90 % among
children and reaches 95 % among the adult population [2].

In a clinical study by Kansky A. A. (2018) [3], which
was conducted at 2395 healthy men (904) and women
(1491) in accordance with WHO standards, found that
645 patients (27 %) had inflammatory lesions of the oral
mucosa, among which the dominant position was occu-
pied by stomatitis, gingivitis, aphthous ulcers. In gene-
ral, these epidemiological data indicate the need for spe-
cific health strategies for the prevention, diagnosis and
treatment of mucosal lesions of the oral cavity.

It is also important to correlate the stomatitis with
other chronic diseases. According to Kato S. (2017) [4],
itis also proven that stomatitis may also increase the risk
of local and systemic infection and significantly impair
the patient’s quality of life.

It has been proved that in the pathogenesis of stoma-
titis, the activation of lipid peroxidation processes have
aleading role, which causes an increase in apoptosis and
a decrease in proliferation with the simultaneous release
of cytokines derived from keratinocytes, and triggers a
cascade of inflammation [5]. The study by Zhang Z. (2017) [6]
confirmed that the enzymatic antioxidant system was wea-
kened in patients with stomatitis, which plays a decisive
role in the pathogenesis.

Standard therapy for stomatitis is aimed primarily
at the elimination of pathogenic microflora and reduc-
tion of inflammation processes, but practically does not
affect the balance of the system of lipid peroxidation
(LPO) - antioxidant protection (AOP), which plays a de-
cisive role in the pathogenesis of this pathology. Actual
questions of medicine are not only the optimization of
therapy of stomatitis, but also the development of new
drugs with a powerful antioxidant effect.

Clinically proven (Nasry S. A.,, 2016) [7] that plant
extracts exhibit high efficacy in the treatment of stoma-
titis and normalize the flow to the LPO-AOP balance.

According to the literature, aloe are considered as
a promising for the development of an effective dental

gel. According to a study by Sahebjamee M. (2015) [8],
the use of aloe extract in stomatitis is not inferior to a
known anti-inflammatory agent benzidamine. It should
be noted that unlike benzidamine, the aloe extract does
not have side effects.

According to Mansouri P. (2016), [9] the use of aloe
extract by patients significantly reduces the clinical mani-
festations of stomatitis. In the case of biologically active
oak bark, the study of Shimpi N. (2016) noted the posi-
tive effect of oak drugs on oral cavity in the context of
infectious diseases.

Aloe extract and oak bark extract can be considered
as the optimal components for the development of a new
dental drug. Scientists of NUPh, under the direction of
prof. Hochlenkova N. V,, was developed a drug in the form
of a gel of such a composition.

The aim is to study the effectiveness of a new gel
which contains an oak bark thick extract and aloe dry
extract in the conditions of experimental stomatitis.

MATERIALS AND METHODS

Experimental stomatitis was reconstituted by a one-ti-
me 5-second application with a cotton swab 10 % sodi-
um hydroxide solution to the mouthpiece between the lo-
wer lip and the cutter of the mandible in rats [10]. The expe-
riment was conducted on 32 male rats, with weight 180-210 g.
Animals, at which was caused stomatitis, were divided
into 4 groups: 1st group - intact control (IC); 2nd group -
animals with reproduced model of stomatitis - control
pathology (CP); group 3 - animals that were treated with
anew gel (NG), which contains oak bark extract and aloe
extract on the background of model pathology; group 4 -
animals treated with the Metrogyl Denta comparison drug
(manufactured by Unic Pharmacist Laboratories India)
(MD). The investigated drugs were placed on the affected
area of the mucous membrane with a cotton swab 2 ti-
mes a day for 10 days in the form of applications.

Clinical parameters were recorded at the course of
experimental stomatitis in points (hyperemia), namely:
lower lip, gums and tooth-clear papillae, were performed
by observation in points (p): hyperemia - absent (0 p),
weak (1 p), expressive (2 p); swelling - absent (0 p),
weak (1 p), covering all the gums around the tooth and
the tooth-clear papillae (2 p), covers all the gums around
the teeth, tooth-clear papillae and lip (3 p); erosive-necro-
tic changes - absent (0 p), weak (1 p), numerous(2 p),
numerous or large erosion (3 b). The condition of soft
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Fig. 1. Clinical manifestations of experimental stomatitis: A - hyperemia of the mucous membrane of the oral
cavity on the 5th and 10th day of the experiment; B - swelling of the mucous membrane of the oral cavity
on the 5th and 10th day of the experiment

tissues of periodontal disease was evaluated visually in
the presence of a clear groove - absent (0 b), weak (1 b),
expressive (2 b) [10].

The intensity of the development of the inflammatory
process and the character and systemicity of the patho-
logy were estimated at 5th and 10th day, with changes
in the following parameters: leukocytes and erythrocyte
sedimentation rate (ESR). Animals were taken out from
the experiment at 10th day and their biomaterials (blood,
tongue) were collected to determine the LPO/AOP system
(catalase, thiobarbituric acid reactive substances (TBARS),
recovered glutathione (RG). Statistical processing was per-
formed by using variation of statistics methods by using
the StatPlus 6 program package [11]. The results are pre-
sented in the form of an average and its standard error
for parametric indicators.
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RESULTS AND DISCUSSION

Clinical manifestations of experimental stomatitis,
the effect of a new gel which contains oak bark extract
and aloe extract and comparison drug Metrogyl Denta is
shown in Fig. 1-2.

In animals of the CP group, experimental stomatitis
was characterized by significant clinical manifestations.
At the 5th day of the study, significant hyperemia of the mu-
cous membrane of the mouth (2.1 p), edema (3 p), ero-
sive-necrotic changes (2.7 p), increase in the severity of
the ascetic groove (2.3 p); On the 10th day of the study,
these indicators had some tendency to decrease, but remai-
ned extremely high (1.3p-1.7p-1.6p-1.3p, respectively).

Animals which received treatment with a new gel,
had a strong activation of the reparative processes of oral

mucosa, which was verified by a significant decrease
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(#-p <0.05; ## - p < 0.01; ### - p < 0.001); valid values for the comparison drug Metrogil Denta ($ - p < 0.05; $$ - p < 0.01; $$$ - p < 0.001).

Fig. 2. Clinical manifestations of experimental stomatitis: A - erosive-necrotic changes of the mucous membrane
of the oral cavity on the 5th and 10th day of the experiment; B - the state of the clear groove on the 5th
and 10th day of the experiment
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Table 1

INVESTIGATED INFLUENCE ON THE PARAMETERS OF ESR AND LEUKOCYTES UNDER THE CONDITIONS
OF EXPERIMENTAL STOMATITIS (n = 8, IN A GROUP)

ESR,mm /h Leucocytes, 10° /1
Group
5 day 10 day 5 day 10 day
Intact control 1.51 £ 0.06 1.48 +0.03 9.21+0.10 9.20 + 0.05
Control pathology 4.81+ 0.06* 3.30 £ 0.06* 20.7 + 0.94* 15.0 + 0.46*
New gel 3.05 £ 0.19*# 1.97 + 0.06*# 16.2 + 1.16** 10.4 + 0.59%
Metrogil Denta 3.50 + 0.08*#* 2.21 £ 0.09*# 14.6 + 0.26*#* 11.1 £ 0.29*#

Notes: valid values for the group of intact controls (* - p < 0.001); valid values for the group of control pathology group

(*-p<0.05;*-p<0.001).

in the intensity of clinical manifestations of stomatitis (Fig. 1-2).
At 5th day of the experimental stomatitis in the NG group
there was a decrease in the hyperemia of the oral mu-
cosa in 2.6 times, edema in 2.1 times, erosive-necrotic
phenomena in 2.4 times, a decrease in the severity of
the ascetic groove in 2.9 times. On the 10th day of develop-
ment of pathology, the indicated indicators were as close
as possible to the indices in intact rats.

Applying comparison drug Metrogyl Denta on the mu-
cous membrane of the oral cavity, damaged by solution of
sodium hydroxide, it reduce the clinical manifestations
of stomatitis in comparison to the group of rats in the cont-
rol pathology, but was significantly inferior to the new gel.

The higher efficiency of a new gel in the treatment
of stomatitis can be explained by its complex composi-
tion. Biologically active substances of the aloe extract and
oak bark extract, as is known from the literature and from
our previous studies, have a pronounced anti-inflamma-
tory, membrane protector, reparative action and prevent
the development of infection of affected areas due to anti-
bacterial activity [12].

Metrogyl denta contains metronidazole benzoate,
which have antiprosenic and antimicrobial activity and
chlorhexidine gluconate, an antiseptic of bactericidal ac-
tion, active in a wide range of vegetative forms of gram-
negative and gram-positive microorganisms, dermatophy-
tes and lipophilic viruses. The reparative and membrane
protectivity action of Metrogyl Denta is significantly in-
ferior to its effectiveness of the new gel.

The fact that the experimental pathology acquired
a systemic character is evidenced by the development of

leukocytosis in animals of the control group (Tab. 1).
At 5th day in animals of the control group, the number of
leukocytes was 2.2 times higher than the physiological
level (intact animals) at 10th days - 1.6 times. The ESR
measure against the background of experimental stoma-
titis in untreated animals on the 5th and 10th day exce-
eded the data of intact animals at 3.2 and 2.2 times, res-
pectively. The indicated changes characterize the expres-
sed inflammatory and systemic flow of stomatitis.

The application of a new gel which contains oak bark
extract and aloe extract in the treatment regimen contri-
buted to a possible decrease in ESR and leukocyte pa-
rameters on the 5th and 10th day of the experiment in
relation to the control group. It should be noted that due
to the effect on the ESR and the content of leukocytes, as
markers of the systemic inflammatory process, the new
gel exceeded the effectiveness of the comparison drug
Metrogil Denta.

The stomatitis was characterized by a significant vio-
lation of the balance of the LPO-AOP (Tab. 2).

Changes in the antioxidant system of animals with
stomatitis is indicated by an increase of 2 times the TBARS
in the blood serum, an increase of this index by 52 % in
the tongue homogenate and a decrease in both the en-
zymatic and non-enzymatic activity of the endogenous
AOP system, verified by the decrease in the activity of ca-
talase at 21 % (p < 0.05), reduced glutathione by 42 %.

The new gel produced a potent antioxidant effect
with a significant decrease relative to the group of cont
rol pathology of LPO products, namely TBARS in blood
serum and homogenate of the tongue in 1.8 and 1.4 times,

Table 2

INVESTIGATED INFLUENCE ON THE INDICATORS OF BALANCE OF LPO-AOP IN CONDITIONS
OF EXPERIMENTAL STOMATITIS (n = 8, IN A GROUP)

Group

TBARS, pmol/1

TBARS, pmol/1

RG, con. un.

Catalase, mcc/kg

Blood Tongue homogenate
Intact control 0.80 +0.05 20.8+0.66 22.4+0.75 6.40 +0.12
Control pathology 1.62 +0.06™ 31.6 + 0.8*** 13.1 +£0.72%* 4.98 + 0.14***

New gel

0.91 + 0.05###%

21.9 + 0.85###%

20.2 + (0.37*###55%

6.20 + 0.12###55

Metrogil Denta

1.12 £ 0.06™##

27.4 £ 0.59%**#

16.1 + 0.64***#

5.30 £ 0.10***

Notes: valid values for the group of intact controls (* - p < 0.05; ** - p < 0.01; *** - p < 0.001); valid values for the control pathology group
(*-p<0.05; #*-p<0.01; **#¥ - p < 0.001); valid values for the comparison drug Metrogil Denta (* - p < 0.05; % - p < 0.01; #$- p < 0.001).

[25]
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respectively, and the normalization of endogenous anti-
oxidant defense - an increase in the content of RG by 35 %,
activity of catalase by 19 %.

The Metrogyl Denta by the influence on the balance

of the POL-AOS was significantly inferior to the new gel,
this can be explained by the fact that biologically active
substances of the oak bark extract and aloe extract have

an

anti-propagation effect, are directly catchs free radi-

cals and activate AOP system.

10.

11.
1

N

10.
11.
12.

CONCLUSIONS
The application of a 10 % sodium hydroxide solution
to the mucous membrane of the lower shear of scrubs
induces the development of a chronic destructive-in-
flammatory process, which according to clinical signs
can be classified as a stomatitis, which from 5 days

2. The application of a new gel, which contains oak bark

extract and aloe extract in the treatment, contributed to
the normalization of clinical and biochemical parame-
ters, reduction of severity of destructive-inflammatory
changes and more rapid healing of the oral mucosa.
By reducing hyperemia, edema, erosive-necrotic for-
mations, the severity of the ashen groove, the new
gel is likely to exceed the comparative drug Metrogil
Denta, which is due to the presence of a new gel po-
werful antioxidant action.
The new gel, which contains oak bark extract and aloe
extract, is found to be an effective remedy for the treat-
ment of experimental stomatitis, can be considered
promising for further research and implementation
into medical practice.
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