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Introduction. In recent decades, there has been 
a worldwide trend of steady growth of various dental 
pathologies, among which the leading place is occu-
pied by diseases of the periodontium and oral muco-
sa, as well as lesions of similar etiologies that occur 
when using prostheses of different designs [1, 2].

According to the results of numerous epidemio-
logical studies by both domestic and foreign authors, 
the largest and most common group of periodontal 
diseases is inflammatory ones – gingivitis, periodonti-
tis and parodontosis, which account for 94–96 % of all 
periodontal diseases [3–7]. Thus, according to medi-
cal statistics, only 12 % of the population has a healthy 
periodontium, 53  % have initial inflammatory phe-
nomena, 23  % have initial destructive changes, and 
12  % have moderate and severe lesions. In persons 
older than 35 years, the proportion of initial peri-
odontal changes progressively decreases by 26–15 % 
with a simultaneous increase in moderate and severe 
changes to 75 %, which are dominated by inflamma-
tory-destructive changes of the periodontal complex 
with bleeding gums, pus, formation of periodontal 
pockets, loosening of teeth and their subsequent loss 
[8–10].

The most often used to treat periodontal patho-
logies are topical drugs. The most effective topical 

dosage form (DF), which allows implementing multi-
factorial and prolonged action on periodontal tissues 
and mucous membranes, is the gel form of a drug. 
The advantage of this DF is to provide a local thera-
peutic effect due to targeted, local application and 
retention of the drug on the surface of the mucous 
membrane, fixation due to bioadhesive properties, 
minimizing saliva leaching and prolonged contact of 
an API with tissues, creating a relatively high concen-
tration of active pharmaceutical ingredients and their 
rapid penetration through the mucous membranes 
into the capillaries, which significantly increases the 
bioavailability of active substances [11–13]. 

The main requirement put forward to dental 
drugs for the treatment of the above diseases, is mul-
timodal action – the presence of antimicrobial, anti-
inflammatory, analgesic and regenerating effects [9, 
14–17]. To this end, to the new pharmaceutical com-
position in the form of a gel it was decided to include 
a combination of APIs of natural and synthetic origin, 
namely: “Phytodent” tincture (PJSC “CPP Chervona 
zirka”, Ukraine), choline salicylate 80 % (Basf Pharma, 
Switzerland) and lidocaine hydrochloride (Societa 
Italia na Medicinali Scandicci, Italy), which provide the 
necessary complex effect on the tissues of the oral 
cavity affected in periodontal disease, as well as in pa-
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SUMMARY. The growing prevalence of periodontal and oral mucosa diseases results in increasing number of people 
in need of orthopedic treatment due to tooth loss, which, accordingly, requires quality dental care.

The aim – is to study the pharmacological action of a new dental drug of combined composition in the form of a 
mucoadhesive gel under the conditional name "Cholident" for the treatment and prevention of inflammatory diseases 
of the periodontium, oral mucosa and to facilitate adaptation to removable dentures.

Material and Methods. The study of antiexudative activity of the dental gel was performed on a model of carra-
geenan edema using electronic plethysmometer, manufactured by WPI. As a reference drug, "Kamistad®" gel (STADA 
Arzneimittel, AG, Germany) was used. Evaluation of the reparative effect of the gel was performed on the model of 
thermal burn. At light optical research of histologic micronutrients epithelialization, border zone creation, infiltration of 
inflammatory cells (macrophages) and angiogenesis have been evaluated. 

Results. After application of the gel under study, the antiexudative effect began to appear after 30 minutes, as 
evidenced by a decrease in the volume of the affected paw, while a similar effect of the comparison drug was observed 
only 60 minutes after application to the paw. The study drug also showed a longer action, as the antiexudative effect was 
still observed 120 min after application, while in the control group there was no decrease in paw volume after 90 min of 
the experiment. Sustained decrease of the combustion wound area in the animals to which the studied gel was applied 
has been demonstrated. Activation of epithelial proliferation in the border area, increase in the height of regenerating 
epidermis and formation of a thin layer of cells in the combustion area, signs of demarcation zone formation, and in-
crease in density of newly formed vessels in the border zone dermis have been revealed by the results of histological 
examination. 

Conclusions. The results show that the studied gel has a moderate anti-inflammatory effect, which in severity and 
duration of action exceeds the comparison drug, reduces the local inflammatory response and promotes skin regenera-
tion in the acute phase of combustion.
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thologies or injuries of the mucous membrane caused 
by the use of dentures, which is very relevant today, 
given the prevalence of this procedure among pa-
tients of different ages [18, 19]. 

It is known that one of the disadvantages of any 
dental dosage form is the short duration of pharma-
cological effect. This is due to their contact with sa-
liva, which dilutes medicinal products, reducing the 
residence time on mucous membranes. As mucoad-
hesive polymers approved for oral use, selected on 
the basis of microbiological, rheological, adhesive 
and osmotic studies, a combination of Carbomer Po-
lacril 40P (Amedeo Brasca & C. Srl, Italy) with OraRez® 
W-100L16 (BOAI, China) was proposed to improve 
the bioavailability of the developed gel, providing it 
with good adhesion characteristics and, accordingly, 
prolonged action [20–22]. 

The aim of this work is to study the pharmaco-
logical action of a new dental drug of combined com-
position in the form of a mucoadhesive gel under 
the conditional name "Cholident" for the treatment 
and prevention of inflammatory diseases of the peri-
odontium, oral mucosa and to facilitate adaptation 
to removable dentures.

Materials and Methods. The study of antiexuda-
tive (anti-inflammatory) activity of the dental gel was 
performed on male rats weighing 160–180 g in a mo-
del of carrageenan edema using an electronic ple-
thysmometer, manufactured by WPI, Italy. The animal 
was fixed in the hands of the researcher, its limb was 
immersed in a plethysmometer tank with a fluid. The 
volume of the fluid extruded was used to determine 
the volume of the limb. Experimental animals were 
divided into two groups (study and control group) of 
6 animals each. As a reference drug “Kamistad®” gel 
(STADA Arzneimittel, AG, Germany) was chosen, con-
taining as API lidocaine hydrochloride and chamomile 
flower extract [23–25]. 

Carrageenan edema was simulated by subplantar 
administration of carrageenan solution (10 mg/mL) at 
a dose of 0.1 mL/100 grams of body weight (adminis-
tration under the aponeurosis of the hind paw). The 
scheme of the experiment was as follows: to deter-
mine the initial volume of the paw, measure the volu-
me of the paw 60 min after administration of the 
phlogogenic agent, apply the test gel to the inflamed 
paw and measure the volume of the inflamed paw 30, 
60, 90 and 120 min after applying the gel. Calculated 
the percentage of change to the initial volume of the 
paw, as well as changes in the volume of the paw up 
to 1 h after the introduction of phlogogen [26].

The reparative activity of the gel was investi-
gated on the model of thermal burn. The study was 
performed on male Wistar rats weighing 180–220 g. 
The day before the simulation of burns, the animal 
skin was depilated with a safe blade in the area of 

the lower third of the back. Animals under ketamine 
anesthesia (100 mg/kg) on the pre-shaved area of 
skin for 10 sec were applied two round metal plates 
heated to 100  °C, which corresponded to burns of 
III A–B – III–B degree according to clinical classifica-
tion of burns and is characterized by lesions of the 
entire skin with complete death of hair follicles, 
sweat and sebaceous glands [27]. Such tissue damage 
has common mechanisms of development and to 
some extent corresponds to the manifestations of 
periodontitis. Treatment was performed from the 
first day after modeling the burn by applying a thin 
layer of gel once a day at the same time. 

All animals used in the study of reparative acti-
vity of the test gel were divided into 6 groups: 

● animals of group 1 were applied the gel for 1, 
2, and 3rd day after the burn and on 4th day removed 
from the experiment;

● animals of group 2 were applied the gel on the 
4th, 5th, 6th day after the burn and on the 7th day 
removed from the experiment;

● animals of group 3 were applied the gel on the 
11th, 12th, 13th day after the burn and on the 14th 
day removed from the experiment;

● animals of group 4 were applied the gel on 
days 18, 19, and 20 after the burn and on day 21 re-
moved from the experiment;

● group 5 – group of the comparison drug “Ka-
mistad®”;

● group 6 – group of control pathology (CP), ani-
mals from the first day after modeling the pathology 
were administered a neutral solution (isotonic sodi-
um chloride solution) on the burn area and on days 4, 
7, 14 and 21 were removed from the experiment. 

Each study group consisted of 3 animals.
After removing the animals from the experi-

ment, skin samples were taken for histological exa-
mination. The following morphological changes 
were evaluated in each group: the presence of in-
flammatory cells (macrophages) and neoangiogene-
sis, infiltration of inflammatory cells, epithelization, 
migration and proliferation of epitheliocytes, the 
formation of a boundary zone.

Evaluation of the reparative effect of test sam-
ples was also performed using the above model of 
skin burn wound. A semi-quantitative method was 
used in the light-optical examination of histological 
micronutrients. Evaluated the regeneration of skin 
tissues according to the scale [28]: 

● regeneration of the epidermis (0 – no rege-
neration, 1 – mitosis and migration of individual epi-
thelial cells, 2 – mitosis, migration of epitheliocytes, 
formation of a layer in the damaged area, 3 – com-
plete regeneration); 

● angiogenesis (0 – absent, 1 – weakly expressed 
(individual vessels), 2 – moderate (appearance of 



ISSN 1811–2471. Здобутки клінічної і експериментальної медицини. 2020. № 3 15

Огляди літератури, оригінальні дослідження, погляд на проблему, випадок з практики, короткі повідомлення 
separate foci of angiogenesis in the border zone), 
3 – pronounced (new vessels in the border and da-
maged dermis); 

● infiltration of inflammatory cells (0 – absent, 
1 – weakly expressed, 2 – moderate, 3 – expressed). 

Each criterion on the scale was evaluated for a 
single sample (case) and the mean values with stan-
dard deviations were calculated in comparison for 
groups of CP – animals with burns and animals after 
application of the gel “Cholident”.

All manipulations and interventions, as well as 
euthanasia of animals were carried out in accor-
dance with the “European Union Directive 2010/63/
EU on the protection of animals used for scientific 
purposes” [29], as well as according to the “Gene-
ral Ethical Principles of Animal Experiments”, 

adop ted by the First National Congress of Bio ethics 
(Kyiv, 2001) and the Law of Ukraine No. 3477-IV 
“On Protection of Animals from Cruelty” dated 
21.02.2006. 

Statistical processing of the obtained data was 
performed using Student᾽s t-test [30]. 

Results. The anti-exudative effect of dental gel 
under the conditional name “Cholident” was studied 
in comparison with the gel “Kamistad®” – a drug with 
local anesthetic, antimicrobial and anti-inflammatory 
types of action for topical use in dentistry. The drugs 
were applied 1 h after administration of phlogogenic 
agent (PA), during the inflammatory reaction, charac-
terized by the dominance of histamine and serotonin 
components of the inflammatory reaction. The re-
sults are shown in Table 1.

Table 1. Dynamics of antiexudative activity of test samples

Experimental 
group, n = 6

Stat. 
indicator

Initial 
values

60 min
after the 

introduction of PA

Time after gel application

30 min 60 min 90 min 120 min

Cholident M 0.82 1.07 0.97 0.96 1.12 1.11
±m 0.034 0.044 0.022 0.021 0.031 0.042
%1 - - -9.3 -10.2 +4.6 +3.7
%2 - +29.4* +18.2 +16.1 +36.4 +35.6

Kamistad® M 0.81 1.07 1.06 0.96 1.12 1.12
±m 0.35 0.39 0.54 0.27 0.32 0.39
%1 - - -0.93 -10.2 +5.6 +5.6
%2 - +32.01* +30.9 +18.5 +47.9 +47.9

Notes: 1 – the percentage change in paw volume up to 1 hour of exudative reaction;  2 – the percentage change to the original volume 
of the paw; * p≤0.05.

The results in Table 1 show that in the experi-
mental group 1 h after the introduction of carra-
geenan there was a moderate swelling, which con-
sisted in increasing the volume of the paw by 29.4 %. 
A moderate anti-exudative effect, manifested as a 
decrease in the volume of the inflamed paw by 9.3–
10.2  % was observed 0.5–1 h after application of 
Dental gel “Cholident” (1.5–2 h after administration 
of phlogogenic agent). In subsequent periods of 
time, the antiexudative effect was absent. 

In the group of animals receiving the compari-
son drug, 1 h after administration of carrageenan, 
the volume of the paw increased by 32.1 %. “Kamis-
tad®” gel showed a moderate anti-exudative effect 
only 2 h after administration of the phlogogenic 
agent (1 h after application of the drug on the paw). 
There was a decrease in paw volume by 10.2  % as 
compared to the pathology (1 h after administration 
of the phlogogenic agent). The volume of the paw 
exceeded its initial value by 18.5  %, which can be 
considered as a tendency to detect anti-inflammato-
ry activity. In other periods of observation, the anti-
exudative effect was absent. 

Thus, the claimed dental gel has shown a mod-
erate antiexudative effect 1.5–2 h after administra-
tion of the phlogogenic agent. The probable mecha-
nism of its action is associated with inhibition of the 
release of early inflammatory mediators such as ki-
nins, histamine, but not prostaglandins. In terms of 
the severity of anti-inflammatory activity, the test 
samples showed a comparable effect, but the gel 
“Cholident” was superior to the comparison drug 
“Kamistad®” in the duration of the anti-exudative ef-
fect. 

The ability of the drug to affect the regenera-
tion process was tested on a model of a burn wound. 
The results are shown in Table 2. 

Analysis of the results of histological examina-
tion (Table 2) has shown an increase in cellular infil-
tration in the dermis under the site of thermal burn 
and the border area from 4 to 21 days of the experi-
ment. Signs of epidermis regeneration above the 
thermal damage in terms of 4 and 7 days were not 
detected, only some mitoses in the border zone, in 
the hair follicles were observed. On days 14 and 21, 
a regenerating epithelial wall was detected in the 
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border area of the skin as a result of mitotic activity 
of the epidermis basal layer cells, as well as signs of 
demarcation zone formation. Regeneration consist-
ed in increasing the number of epithelial cells, in-
creasing the height of the epidermis in the border 
area and the formation of a thin layer of cells in the 
burn area, under the destroyed epidermis, but in no 
case complete replacement of the burn-damaged 
area was achieved. An increase in the density of new-
ly formed vessels in the dermis of the border zone 
and cellular infiltrate in all areas of the skin was re-
corded. Fibroblasts were diffusely distributed be-
tween collagen fibers. 

After applying the gel, a tendency to reduce the 
infiltration of macrophages was detected, which is a 
morphological manifestation of a decrease in the lo-
cal inflammatory reaction. Recovery was somewhat 
greater in the border zone, but it did not reach the 
level of reepithelization of the defect zone. An in-
crease in mitosis in hair follicles was recorded on 
days 7 and 14. Mitosis and cell migration from folli-
cles are evaluated as manifestations of the repara-
tive reaction in the acute phase of burns and are a 
source of epidermis recovery [31]. Signs of angio-

genesis, formation of separate blood vessels have 
been noted in the border zone.

Thus, the obtained results indicate that the 
studied gel “Cholident” reduces the local inflamma-
tory reaction and tends to promote skin regenera-
tion in the acute phase of burns. 

Conclusions. 1. In the model of carrageenan ede-
ma of the foot in rats, the studied dental gel “Choli-
dent” significantly reduced the local inflammatory 
response, showed a moderate anti-exudative effect, 
which was realized 1.5–2 hours after administration 
of the phlogogenic agent, and had a longer effect as 
compared to the reference drug “Kamistad®”. 

2. The study on burn wound model has con-
firmed the ability of gel "Cholident" to stimulate re-
parative processes and reduce the local inflamma-
tory response, which was manifested by increase 
mitosis and intensification angiogenesis in the af-
fected area.

3. Further in-depth studies using various types 
of model pathology are needed to comprehensively 
assess the therapeutic effect and elucidate the 
mechanisms of pharmacological action of the new 
dental gel of the combined composition “Cholident”. 

Table 2. Semiquantitative assessment of skin regeneration according to histological examination, (M±m)

Experimental groups
Reepithelialization

(mitosis in the border 
zone)

Mitosis
in the hair follicles of 

the border zone

Angiogenesis
in the border area

Infiltration of 
macrophages into the

dermis of the burn area
CP, day 4 0.50±0.28 1.00±0.00 - 1.00±0.00
CP, day 7 0.75±0.25 0.50±0.28 0.75±0.25 2.75±0.25
CP, day 14 0.75±0.25 0.50±0.28 1.00±0.40 2.25±0.25
CP, day 21 1.50±0.28 1.00±0.00 1.00±0.00 2.75±0.25
CP + Cholident, day 4 0.75±0.25* - 0.50±0.28 1.25±0.25
CP + Cholident, day 7 1.75±0.25* 1.50±0.28 0.50±0.28 2.00±0.00
CP + Cholident, day 14 1.50±0.28 1.50±0.28* 1.00±0.00 1.25±0.25
CP + Cholident, day 21 1.75±0.25* 1.00±0.00 1.25±0.25* 2.25±0.25

Note: * – deviations are significant in relation to animals of the CP group, p≤0.05.
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ФАРМАКОЛОГІЧНІ ДОСЛІДЖЕННЯ СТОМАТОЛОГІЧНОГО ГЕЛЮ КОМБІНОВАНОГО СКЛАДУ
©О. О. Грудницька1, Ю. С. Маслій2, Г. В. Зайченко1, О. А. Рубан2
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РЕЗЮМЕ. Внаслідок зростання поширеності захворювань пародонта і слизової оболонки порожнини рота 
збільшується кількість людей, які потребують ортопедичного лікування внаслідок втрати зубів, що, відповідно, по-
требує якісної стоматологічної допомоги. 

Мета – вивчення фармакологічної дії нового стоматологічного препарату комбінованого складу у формі муко-
адгезивного гелю під умовною назвою «Холідент» для лікування та профілактики запальних захворювань пародон-
та, слизової оболонки порожнини рота та для полегшення адаптації до знімних протезів.

Матеріал і методи. Вивчення антиексудативної активності стоматологічного гелю проведено на моделі кара-
генінового набряку з використанням електронного плетизмометра (Plethysmometer, виробництва WPI, Італія). Як 
референтний препарат використано гель «Камістад®» (STADA Arzneimittel, AG, Німеччина). Оцінку репаративної дії 
гелю проводили на моделі термічного опіку. При світлооптичному дослідженні гістологічних мікропрепаратів оці-
нювали епітелізацію, створення пограничної зони, інфільтрацію запальних клітин (макрофагів) та ангіогенез.

Результати. Після нанесення досліджуваного гелю антиексудативний ефект починав проявлятися через 30 хв, 
про що свідчить зменшення об᾽єму ураженої лапи, в той час як аналогічний ефект препарату-порівняння спостері-
гався лише через 60 хв після аплікації на лапу. Також досліджуваний препарат виявив більш тривалу за часом дію, 
оскільки антиексудативний ефект продовжував спостерігатися через 120 хв після нанесення, тоді як у контрольній 
групі не відмічалося зменшення лапи за об᾽ємом після 90 хв експерименту. Аналіз вимірювання площі опікової рани 
у тварин, яким наносили досліджуваний гель, показав її стійке зменшення. Результати гістологічного дослідження 
встановили активацію проліферації епітелію у пограничній ділянці, збільшення висоти регенеруючого епідермісу і 
формування тонкого пласту клітин у ділянці опіку, ознаки формування демаркаційної зони, а також збільшення 
щільності новоутворених судин у дермі пограничної зони. 

Висновки. Отриманими результатами встановлено, що досліджуваний гель чинить помірний протизапальний 
ефект, який за виразністю і тривалістю дії перевершує препарат порівняння, зменшує місцеву запальну реакцію та 
сприяє регенерації шкіри в гострій фазі опіку.

КЛЮЧОВІ СЛОВА: стоматологічний гель; антиексудативна активність; репаративна дія.

ФАРМАКОЛОГИЧЕСКИЕ ИССЛЕДОВАНИЯ СТОМАТОЛОГИЧЕСКОГО ГЕЛЯ  
С КОМБИНИРОВАННЫМ СОСТАВОМ
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РЕЗЮМЕ. В результате роста распространенности заболеваний пародонта и слизистой оболочки полости рта 
увеличивается число людей, нуждающихся в ортопедическом лечении в связи с потерей зубов и качественной сто-
матологической помощи. 

Цель – изучение фармакологического действия нового стоматологического препарата комбинированного со-
става в виде мукоадгезивного геля под условным названием «Холидент» для лечения и профилактики воспалитель-
ных заболеваний пародонта, слизистой оболочки полости рта и для облегчения адаптации к съемным протезам.

Материал и методы. Исследование антиэкссудативной активности зубного геля проводилось на модели кара-
генинового отека с использованием электронного плетизмометра (производство WPI, Италия). В качестве эталон-
ного препарата использовался гель «Камистад®» (STADA Arzneimittel, AG, Германия). Оценка репаративного дей-
ствия геля проводилась на модели термических ожогов. При светооптическом анализе были оценены гистологи-
ческие микропрепараты, определялись эпителизация, создание клеточного вала, инфильтрация воспалительных 
клеток (макрофагов) и ангиогенез.

Результаты. После применения исследованного геля антиэкссудативный эффект начал проявляться через 
30 минут, о чем свидетельствует уменьшение объема пораженной лапы, в то время как аналогичный эффект пре-
парата сравнения наблюдался только через 60 минут после нанесения на лапу. Также изученный препарат имел 
более длительный эффект, так как антиэкссудативное действие продолжало наблюдаться через 120 минут после 
нанесения, в то время как контрольная группа не показала снижения объема лапы через 90 минут от начала экспе-
римента. Анализ площади ожоговой раны у животных, которые получали лечение изучаемым гелем, показал ее 
устойчивое снижение. По результатам гистологического исследования установлены активизация распространения 
эпителия в пограничной зоне, увеличение высоты регенерирующего эпидермиса и образование тонкого слоя кле-
ток в зоне ожога, признаки формирования демаркационной зоны, а также увеличение плотности вновь образован-
ных сосудов в дерме пограничной зоны. 

Выводы. Результаты показали, что изученный гель проявляет умеренный противовоспалительный эффект, 
который по выразительности и продолжительности действия превышает препарат сравнения, снижает местную 
воспалительную реакцию и способствует регенерации кожи в острой фазе ожога.

КЛЮЧЕВЫЕ СЛОВА: зубной гель; антиэкссудативная активность; репаративная активность.
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