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The study of the effect of a new gel containing 
the extract of oak bark and aloe extract on the mucous 
membrane of the oral cavity under the conditions 
of the experimental stomatitis

Despite the advances in modern pharmacology, the effectiveness of most drugs for treating diseases of the mucous 
membrane of the oral cavity remains insufficient. Development of new complex drugs, which can affect the pathoge-
netic links of inflammatory diseases of the oral cavity, is currently relevant. In our opinion, the combination of a dry 
extract of aloe and a thick extract of oak bark in one dosage form is promising for creating a new medicinal product for 
the treatment of destructive inflammatory diseases of the oral cavity. 
Aim. To study the effect of a new gel on the morphological state of the mucous membrane of the lower lip and gums of 
rats under conditions of the experimental stomatitis.
Materials and methods. The study of the effectiveness of the new gel was performed on the model of the experimental 
stomatitis. The experimental stomatitis in rats was modeled according to the standard method of a single 5-second ap-
plication of a cotton swab with 10 % sodium hydroxide solution on the vestibule between the cutters of the mandible 
and the lower lip. The study was conducted on male rats weighing 180-220 g.
Results. Animals of the intact control group had the normal state of the surface of the lower lip and gums. In animals 
of the control group on the background of the experimental stomatitis significant destructive effects of the cells of the 
inner surface of the lower lip and gums were observed. In the mucous membrane of the lower lip the surface layers 
of the defect were fairly dense necrotic masses, the bottom is the granulation tissue that replaces the own plate of the 
mucous membrane, submucosal membrane and subordinate muscle fibers. Application of Metrogil-Denta gel contrib-
uted to the partial restoration of the parameters studied. In the mucous membrane of the lower lip in the place of the 
previous ulcers a soft scar covered with the multilayered epithelium was visible. Unlike the control pathology, in 83.3 % 
of rats treated with the new gel the ulcerous lesions in the mucous membrane of the lower lip were completely healed. 
A rather mature loose fibrous tissue filled the former defect, the surface was completely epithelized. There were also 
no noticeable destructive inflammatory changes in the mucous membrane of gums of these rats, only hypertrophy of 
the epithelium was observed. In some rats the process of healing defects accelerated before the time of observation, 
there was a replacement of their mild scar and complete epithelization of the surface, while in others on the day of the 
experiment the structural and functional status of the mucous membrane almost completely restored.
Conclusions. It has been found that the treatment with a new gel prevents development of destructive-inflammatory 
changes in the mucous membrane of the lower lip and gums in 83.3 % of rats, in some rats the process of healing defects 
accelerated, there was their replacement with soft scar and complete epithelization of the surface. The therapeutic ef-
fect of a new gel exceeds the effect of the reference drug Metrogil-Denta.
Key words: extract of oak bark; aloe extract; gel; stomatitis; mucous membrane of the oral cavity

Н. А. Цубанова, Д. С. Журенко, Т. С. Сахарова*
Інститут підвищення кваліфікації спеціалістів фармації Національного фармацевтичного 
університету 
Національний фармацевтичний університет*
Дослідження впливу нового гелю, що містить екстракт кори дуба та екстракт алое, 
на слизові оболонки порожнини рота за умов експериментального стоматиту
Незважаючи на досягнення сучасної фармакології, ефективність більшості засобів для лікування захворювань 
слизової оболонки порожнини рота залишається недостатньо високою. Актуальним питанням сьогодення 
є розробка нових комплексних препаратів, здатних впливати на патогенетичні ланки запальних захворювань 
порожнини рота. Перспективним, на наш погляд, для створення нового лікарського засобу є поєднання сухого 
екстракту алое та густого екстракту кори дуба в одній лікарській формі, призначеній для лікування деструк-
тивно-запальних захворювань порожнини рота. 
Мета. Дослідження впливу нового гелю на морфологічний стан слизової оболонки нижньої губи та ясен щурів 
за умов експериментального стоматиту.
Матеріали та методи. Дослідження ефективності нового гелю проводили на моделі експериментального сто-
матиту. Експериментальний стоматит у щурів моделювали за стандартною методикою одноразовою 5-ти се-
кундною аплікацією ватним тампоном із 10 % розчином натрію гідроксиду на пристінок між різцями нижньої 
щелепи та нижньою губою. Дослідження проведене на щурах самцях масою 180-220 г.
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Результати. Тварини групи інтактного контролю мали нормальний стан поверхні нижньої губи та ясен. У тварин 
групи контрольної патології на тлі експериментального стоматиту відзначали значні деструктивні явища 
клітин внутрішньої поверхні нижньої губи та ясен. У слизовій нижньої губи поверхневі шари дефекту пред-
ставляють собою доволі щільні некротичні маси, дно – грануляційна тканина, що заміщує власну пластинку 
слизової оболонки, підслизову оболонку та підлеглі м’язові волокна. Нанесення гелю «Метрогіл-Дента» спри-
яло частковому відновленню досліджуваних показників. У слизовій оболонці нижньої губи на місці колишніх 
виразок видно м’який рубець, прикритий багатошаровим епітелієм. На відміну від контрольної патології у 
83,3 % щурів, яких лікували новим гелем, у слизовій оболонці нижньої губи виразкові пошкодження повністю 
загоєні. Колишній дефект заповнює доволі зріла пухка волокниста тканина, поверхня повністю епітелізована. 
У слизовій оболонці ясен цих щурів також відсутні помітні деструктивно-запальні зміни, помічено лише гі-
пертрофію епітелію. У частини щурів прискорювався процес загоєння дефектів до строку спостереження, від-
бувалося заміщення їх м’яким рубцем та повна епітелізація поверхні, а у інших – на день досліду практично 
повністю відновлювався структурно-функціональний статус слизової оболонки. 
Висновки. Встановлено, що лікування новим гелем перешкоджає розвитку деструктивно-запальних змін у сли-
зовій оболонці нижньої губи та ясен у 83,3 % щурів, у частини щурів прискорювався процес загоєння дефектів 
до строку спостереження, відбувалося заміщення їх м’яким рубцем та повна епітелізація поверхні. Лікуваль-
ний ефект нового гелю не поступався препарату порівняння «Метрогіл-Дента», а навіть дещо перевищував 
останній.
Ключові слова: екстракт кори дуба; екстракт алое; гель; стоматит; слизова оболонка порожнини рота
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Исследование влияния нового геля, содержащего экстракт коры дуба и экстракт алоэ, 
на слизистые оболочки полости рта в условиях экспериментального стоматита
Несмотря на достижения современной фармакологии, эффективность большинства средств для лечения за-
болеваний слизистой оболочки полости рта остается недостаточно высокой. Актуальным вопросом современ-
ности является разработка новых комплексных препаратов, способных влиять на патогенетические звенья 
воспалительных заболеваний полости рта. Перспективным, на наш взгляд, является сочетание сухого экс-
тракта алоэ и густого экстракта коры дуба в одной лекарственной форме, предназначенной для лечения де-
структивно-воспалительных заболеваний полости рта.
Цель. Исследование влияния нового геля на морфологическое состояние слизистой оболочки нижней губы и 
десен крыс в условиях экспериментального стоматита.
Материалы и методы. Исследование эффективности нового геля проводили на модели экспериментального 
стоматита. Экспериментальный стоматит у крыс моделировали по стандартной методике одноразовой 5-ти 
секундной аппликацией ватным тампоном с 10 % раствором натрия гидроксида на пристенок между резцами 
нижней челюсти и нижней губой. Исследование проведено на крысах самцах массой 180-220 г.
Результаты. У животных группы интактного контроля было отмечено нормальное состояние поверхности ниж-
ней губы и десен. У животных группы контрольной патологии на фоне экспериментального стоматита отме-
чали значительные деструктивные явления клеток внутренней поверхности нижней губы и десен. В слизи-
стой нижней губы поверхностные слои дефекта представляют собой довольно плотные некротические массы, 
дно – грануляционная ткань, замещающая собственную пластинку слизистой оболочки, подслизистую обо-
лочку и подчиненные мышечные волокна. Нанесение геля «Метрогил-Дента» способствовало частичному восста-
новлению исследуемых показателей. В слизистой оболочке нижней губы на месте бывших язв видно мягкий 
рубец, прикрытый многослойным эпителием. В отличие от контрольной патологии у 83,3 % крыс, которых 
лечили новым гелем, в слизистой оболочке нижней губы язвенные повреждения полностью зажили. Бывший 
дефект заполняет достаточно зрелая волокнистая ткань, поверхность полностью эпителизована. В слизистой 
оболочке десен этих крыс также отсутствуют заметные деструктивно-воспалительные изменения, замечено 
только гипертрофию эпителия. У части крыс ускорялся процесс заживления дефектов, происходили замеще-
ние их мягким рубцом и полная эпителизация поверхности, а у других в день опыта практически полностью 
восстанавливался структурно-функциональный статус слизистой оболочки. 
Выводы. Установлено, что лечение новым гелем препятствует развитию деструктивно-воспалительных из-
менений в слизистой оболочке нижней губы и десен у 83,3 % крыс, у части крыс ускорялся процесс заживле-
ния дефектов, происходило замещение их мягким рубцом и полная эпителизация поверхности. Лечебный эф-
фект нового геля не уступал препарату сравнения «Метрогил-Дента», а даже несколько превышал последний.
Ключевые слова: экстракт коры дуба; экстракт алоэ; гель; стоматит; слизистая оболочка полости рта

Despite the advances in modern pharmacolo-
gy, the effectiveness of most drugs for treat-

ing diseases of the mucous membrane of the oral 
cavity remains insufficient. The destructive inflam-
matory pathology of periodontal disease is one of 
the most difficult problems of dentistry. Diseases 

of the oral cavity and mucous membrane are one of 
the most common medical problems [1, 2].

Periodontal diseases are widespread and af-
fect negatively 20-50 % of the world’s population. 
The relationship of periodontal diseases with de-
velopment of systemic diseases, such as cardiovas-
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cular diseases and diabetes, has been determined. 
Periodontal disease can increase the risk of cardio-
vascular diseases by 19 % among people with age 
of 20-64, and it is 44 % among people with age of 
65 and over [3, 4].

The therapy of inflammatory diseases of the oral 
cavity includes medicinal products of both local and 
systemic use with the antimicrobial, anti-inflamma-
tory, anti-allergic, immune-regulating, and other ef-
fects. In the complex of therapeutic measures an 
important role belongs to drugs that exhibit a com-
bined effect. The range of medicines used in the 
treatment of oral cavity diseases is very limited. 
In this regard, it remains relevant to find effective 
drugs and ways of their use [5].

One of the promising directions in this area is 
the use of herbal medicines. The advantage of herbal  
medicines is their mild therapeutic action, the ability 
to complex impact on different parts of the patho-
logical process, low toxicity, the possibility of the 
long-term use in different age groups. A rational 
combination of biologically active components in 
herbal medicines determines their clinical efficien-
cy even when used in low doses [6, 7].

Development of new complex drugs, which can 
affect the pathogenetic links of inflammatory dis-
eases of the oral cavity, is currently relevant.

The scientists of the National University of Phar- 
macy (NUPh) under the supervision of prof. N. V. Khokh- 
lenkova developed a new gel containing the extract 
of oak bark and aloe extract for the treatment of in-
flammatory diseases of the oral cavity. As the previ-
ous studies show, a new gel exhibits a pronounced 
membrane-protective, antimicrobial, anti-inflamma-
tory action and is promising in research and deve- 
lopment of a new drug for the treatment of mucosal 
diseases of the oral cavity [8]. 

Aloe and oak bark can be considered to be pro-
mising objects among medicinal herbs [9].

Aloe medicines have the anti-inflammatory and 
analgesic effects. The aloe extract is a powerful bio-
genic stimulant accelerating the regeneration pro-
cesses [10].

According to Fani M. the aloe extract exerts the 
antiseptic effect, and it is also effective for prevent-
ing dental caries and periodontal diseases [11].

The extract of oak bark contains tannins not less 
than 10 % calculated with reference to pyrogalol, 
phenolcarboxylic acids, catechins, and others. It is used 
in the treatment of periodontal disease as a com-
ponent of a toothpaste, has a positive effect on the 
periodontal tissue, has the antiseptic, healing and 
general stimulating effect. The infusion of oak bark 
is used at all stages of treating the inflammatory 
diseases of the oral cavity in order to eliminate in-
flammation. The combination of a dry extract of 
aloe and a thick extract of oak bark in one dosage 
form is promising for the treatment of destructive 
inflammatory diseases of the oral cavity.

The aim of this work is to study the effect of a 
new gel on the morphological state of the mucous 
membrane of the lower lip and gums of rats under 
conditions of the experimental stomatitis.

Materials and methods

The experimental stomatitis in rats was mode-
led according to the standard method of a single 
5-second application of a cotton swab with 10 % 
sodium hydroxide solution on the vestibule between 
the cutters of the mandible and the lower lip.  
The study was conducted on male rats weighing 
180-220 g [12].

Animals were divided into the following groups 
(n = 8): intact control; control pathology; animals 
treated with the gel Metrogil-Denta (manufacturer  
“Johnson and Johnson Ukraine”) on the background 
of model pathology; and animals treated with a 
new gel under conditions of the experimental sto-
matitis.

Application of the new gel and the reference drug 
Metrogil-Denta was started on the second day after 
the stomatitis modeling and continued for 10 days. 
Drugs were filled in the same area of the mouth 
once a day.

The histological studies were conducted under 
the supervision of Candidate of Biology (Ph D), se-
nior researcher Yu. B. Laryanovska at the premises 
of the Central Research Laboratory of the NUPh. 
The object of the histological studies was the mu-
cous membrane of the lower lip and tooth gums 
in rats with simulated stomatitis. On day 10 of the 
pathology the lower lip and tooth gums were re-
moved from rats of all experimental groups, fixed 
in 10 % formalin solution, put in alcohols of the in-
creasing strength, poured into paraffin. From the blocks 
the sections were cut with a thickness of 5-6 mic-
rons, and stained with hematoxylin and eosin.

The microscopic examination was carried out 
under a Granum microscope, and photographs of 
the microscopic images were taken with a Granum 
DСМ 310 camera. The photos were processed on 
a Pentium 2.4 GHz computer using the Toup View 
program.

Results and discussion

Animals of the intact control group had the nor- 
mal state of the surface of the lower lip and gums 
(Fig. 1, 2). The sagittal sections of the lower lip clear-
ly distinguished all its zones (Fig. 1).

The outer surface of the lip was the normal skin 
with a typical epidermis, dermis, numerous hair fol-
licles, and sebaceous glands. The connective tissue 
of the dermis under the epithelium was quite nu-
merous, well-vascularized. The state of the fibrous 
structures was normal (Fig. 1).

The epithelium of gums was broad, multilayered, 
flat, keratinized. All layers were clearly traceable, 
cells were morphologically complete. The connec-
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tive tissue papillae of the own plate of the gum mu-
cosa were well developed, often deeply immersed 
in the epithelial layer. Vessels of the microcircular 
channel were moderately blood-filling, partially emp-
ty. The submucosal layer was absent (Fig. 2).

In animals of the control group on the back-
ground of the experimental stomatitis significant 
destructive effects of the cells of the inner surface 
of the lower lip and gums were observed. In the 
mucous membrane of the lower lip the surface lay-
ers of the defect were fairly dense necrotic masses, 
the bottom was the granulation tissue replacing 
the own plate of the mucous membrane, submu-
cosal membrane and subordinate muscle fibers. 
Granulations were moderately vascularized, rich in  
the cellular content, with signs of fiber formation 
in deep zones (Fig. 3).

In the gums, the epithelial layer and the upper 
parts of its own plate were completely destroyed, 
visible edema was seen, and in the deep layers of 
its own plate of the mucosa there were cells of the 
granulation tissue. Unlike the mucous membrane 

of the lip the marginal epithelization was clearly 
seen in the gums, but without differentiation of the 
layers in a narrow layer. The growth of the epitheli-
al wedge occurred under the necrotic mass (Fig. 4).

Application of Metrogil-Denta gel contributed 
to the partial restoration of the parameters studied. 
In the mucous membrane of the lower lip in the place 
of the previous ulcers a soft scar covered with the 
multilayered epithelium was visible. Sometimes a mi-
nor hemorrhage was detected subepithelially (Fig. 5).

Unusual extensive ulcerative defects of the mu-
cous membrane of the lower lip were detected in 
each third animal of this group. Necrotized tissues 
and a young granulation tissue (Fig. 6) filled approxi-
mately 1/2 of the defect volume.

The pelvic defect was also found in the mucous  
membrane on the area of the ascetic edge. Sequestra- 
tion of destructive tissues, a distinct swelling of 
the sublingual region and marginal epithelization 
were observed (Fig. 7).

Unlike the control pathology, 83.3 % of rats 
treated with the new gel the ulcerous lesions were 

Fig. 1.  The inner surface of the lower lip of the intact 
rat. The normal state of the mucous membrane. 
Hematoxylin-eosin. x100

Fig. 2.  Gums of the intact rat. The normal state of 
the multilayered planar squamous keratinized 
epithelium of the own plate of the mucous 
membrane. Hematoxylin-eosin. x200

Fig. 3.  The inner surface of the lower lip of the rat after 
caustic soda application. The pelvic defect of 
the mucous membrane with necrotic masses in 
the surface layers, the granulation tissue in the 
bottom zone. Hematoxylin-eosin. x200

Fig. 4.  The rat’s gums after application with caustic 
soda. Necrosis of the upper parts of the mucous 
membrane, the granulation tissue in the deep  
layers of the own plate, the boundary regeneration  
of the epithelium. Hematoxylin-eosin. x100
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completely healed in the mucous membrane of the 
lower lip. A rather mature loose fibrous tissue filled 
the former defect, the surface was completely epi-
thelized (Fig. 8).

After treatment with Metrogil-Denta in the oral 
vestibule there were no peptic ulcer damages of 
the lower lip and gums in 66.96 % of rats. There 
were also no noticeable destructive-inflammatory 
changes in the mucous membrane of gums of these 
rats, only hypertrophy of the epithelium was ob-
served. In some rats the process of healing defects 
accelerated before the time of observation, there 
was a replacement of their mild scar and complete 
epithelization of the surface, while in others on the 
day of the experiment the structural and function-
al status of the mucous membrane almost com-
pletely restored.

The use of herbal medicines, namely phytothera-
py with medicinal plants, involves the use of drugs 
that have the anti-inflammatory, astringent, anti-
microbial and anti-allergic effects. The local and 

internal use of medicinal plants and drugs on their 
basis is highly effective both in the treatment and 
in the prophylaxis of periodontal diseases.

CONCLUSIONS
The treatment with a new gel prevents develop-

ment of destructive-inflammatory changes in the 
mucous membrane of the lower lip and gums in 
83.3 % of rats, ulcerative lesions are completely 
healed. In the gums the destructive inflammatory 
changes in the epithelium and in the own plate of 
the mucous membrane are also absent, or there are 
insignificant remnants of the inflammatory reac-
tion subepithelially. The therapeutic effect of a new 
gel on this experimental model exceeds the effect 
of the reference drug Metrogil-Denta.

The new gel based on the aloe extract and the 
extract of oak bark is promising for further studies 
and development of drugs for the treatment of the 
mucous membranes of the oral cavity.

Conflict of interests: authors have no conflict 
of interests to declare.

Fig. 5.  The inner surface of the lower lip of the rat 
treated with Metrogil-Denta. A soft scar covered  
with the multilayered keratinized epithelium in 
the mucous membrane. A minor hemorrhage 
subepithelially. Hematoxylin-eosin. x200

Fig. 6.  The inner surface of the lower lip of the rat 
treated with Metrogil-Denta. The pelvic  
defect of the mucous membrane filled  
with approximately ½ volume of the necrotic 
tissue and young granulation. Hematoxylin-
eosin. x200

Fig. 7.  The rat’s gums treated with Metrogil-Denta. 
The pelvic defect of the mucous membrane 
with sequestration of dead tissues, marginal 
epithelization under necrosis. Hematoxylin-eosin. 
x200

Fig. 8.  The inner surface of the lower lip of the rat 
treated with the gel. The complete healing  
of the former defect in the mucous membrane. 
The newly formed fibrous tissue is covered by  
a slightly thickened epithelial layer without signs 
of acanthosis. Hematoxylin-eosin. x200
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