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Abstract: Determination of the effect of a gel with natural astaxanthin on the timing of adaptation of the
oral mucosa to removable dentures. The gel made from a natural antioxidant reduces the risk of stomatitis,
values of hygienic indices and traumatic factor. Aims: Reduction of the period of adaptation to removable
dentures in patients with partial adentia. The objective was to evaluate the effect of antioxidant gel on the
oral mucosa. Patients and Methods. The state of oropharyngeal microbiocenosis was studied in 105 patients aged
30-65 years old who were divided into three groups: the main group - 45 patients; comparison group - 35
patients; control group - 25 patients. The groups were comparable by age; gender differences were not taken
into account. Patients in the main group received astaxanthin gel for 7 days after the delivery of the removable
denture. Patients in the comparison group did not receive astaxanthin gel after the delivery of the removable
denture. Clinical indices were used to assess oral hygiene: oral hygiene index plaque index API, gingivitis
index, papillary-marginal-alveolar - (PMA); gingival sulcus bleeding index — SBI. We used a therapeutic and
prophylactic agent in the form of a gel containing natural astaxanthin - 0.026%, vitamin E - 2.2%, Coenzyme
Q - 1.5%. Result. According to the results of the analysis of the visual control and the results of photometric
registration of the speed of healing and adaptation of the patient to the prosthesis, the data obtained differed
in the patients of the 1st and 2nd groups. Visual control data of the dynamics of inflammatory changes in the
oral mucosa development, received by the results of semi-quantitative evaluation of the severity of edema and
hyperemia indicate significant differences in the rate of their reduction depending on the type of the applied
tactics. In the case of group 1, prophylactic gel was applied from the time of denture fitting, and in group 2,
only denture correction was performed. Thus, the index of hyperemia intensity testified to the dis-appearance
of signs of the latter in Group 1 (gel with natural astaxanthin) - by the 4th day of observation, in Group 2 - by
the 10th day after prosthesis correction. Complete disappearance of the signs of edema, respectively, was as-
certained: in Group 1 - on the 4-5th day of observation and in Group 2 - by the 10th-11th day, at that, edema
was retained 1-2 days longer. The method of photoplanimetric registration of the healing rate objectively con-
firmed the results obtained. Conclusion. Studies of the effectiveness of the gel containing natural astaxanthin
indicate improved oral hygiene parameters of patients and reduced concentration of bacterial endotoxin and
plasmalogen metabolites of oral microorganisms after 7 days of using the gel. Prophylactic dental gel with
astaxanthin reduces the rate of adaptation to removable dentures by 1.7 - 2 times and reduces the risk of
denture stomatitis due to wound healing, anti-inflammatory and anti-microbial action.
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1. Introduction

The purpose of this clinical study: to determine the terms of adaptation of oral mucosa to
removable dentures on the normalization of basic hygienic and biochemical indicators when using
the therapeutic and prophylactic agent in the form of a gel with natural astaxanthin. The task was
set: to evaluate the effectiveness of antioxidant gel application in patients with partial secondary
adentia.

Protection against oxidation and cell destruction in the body belongs to antioxidants. How-
ever, under certain conditions almost all of them turn into pro-oxidants and begin to harm the
body by increasing the oxidation process. Inside the body, free radicals harm tissues and the im-
mune system by destroying cells and DNA structure [1]. Universal adaptogens include antioxi-
dants, so they are used in the treatment and prevention of diseases of the oral mucosa |2, 3].

Natural astaxanthin, due to the peculiarity of its biochemical structure, is the most powerful
antioxidant that does not turn into a pro-oxidant [4, 5, 6]. It has prolonged anti-inflammatory and
immunomodulatory effects. Its positive use in the treatment of cardiovascular diseases and cancer
is known [7, 8].

The oral mucosa has good protective and barrier functions in response to the various mechan-
ical and traumatic lesions to which it is exposed. However, when exposed to mechanical traumatic
lesions of greater force, some changes occur [9]. The response to various stimuli in the oral mucosa
depends on the nature, strength, duration and duration of the provocative factor. When exposed
to any traumatic agent there is a response in the form of inflammation [10, 11, 12].

Traumactic denture stomatitis is common in dental practice. The complaints of patients with
denture stomatitis are pain in the area of the denture bed at the site of injury, which increases
when using dentures [1, 2]. The causes of this pathology may include poor workmanship, the pres-
ence of roughness of the denture. Single roughnesses and pores in the base of a removable denture
can also cause focal inflammatory processes in the oral mucosa. A limited catarrhal inflammation
of the oral mucosa occurs if the denture is used for a short period of time. If the traumatic factor is
not eliminated, swelling and hyperemia will occur, which may lead to the subsequent formation of
erosions. With prolonged exposure to the traumatic factor, ulcers can develop on the oral mucosa.
The key to the successful treatment of traumatic denture stomatitis is the timely correction of the
dentures and the absence of signs of inflammatory diseases of the oral mucosa [7, 13].

Modern medicine focuses on preventive measures aimed at regulating the balance of the oral
microflora, and stimulating natural protective mechanisms to eliminate pathogenic agents [1]. So
in the majority of therapeutic and prophylactic means for oral care, manufacturers already include
antiseptics of a wide spectrum of action: triclosan, chlorhexidine and others. These components
are included in most hygiene products of different forms of use: toothpaste, gels, balms and rinses
[14, 15, 16]. Given the advertising and promotional activities on television and radio broadcasts,
these products are among those widely used and dominate among the rest. However, it should be
taken into account that despite the success of the above antiseptics in the correction of oral mi-
crobiocenosis, the literature data also indicate their adverse effect on the composition of oral fluid
microbiota [17].

It was found that natural astaxanthin contributes to the regulation of oral microbiocenosis,
having anti-inflammatory, antimicrobial, wound-healing effect [18]. On the basis of this natural
antioxidant was made dental gel to reduce the period of adaptation to removable dentures, as well
as the prevention of denture stomatitis oral cavity. The action of astaxanthin is enhanced by vita-
min E and coenzyme Q [12].

2. Aims

Reduction of the period of adaptation to removable dentures in patients with partial adentia.
The objective was to evaluate the effect of antioxidant gel on the oral mucosa.

3. Materials and methods

The state of oropharyngeal microbiocenosis was studied in 105 patients aged 30-65 years old
who were divided into three groups: the main group - 45 patients; comparison group - 35 patients;
control group - 25 patients. The groups were comparable by age; gender differences were not taken
into account. Patients in the main group received astaxanthin gel for 7 days after the delivery of
the removable denture. Patients in the comparison group did not receive astaxanthin gel after the
delivery of the removable denture. The inclusion criteria for the control group were patients with
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one or two metal-free crowns, no removable dentures, no signs of periodontal and oral mucosal
inflammation, and no dental anomalies or deformities. Patients with cancer, immunodeficiency
diseases, diabetes mellitus and severe somatic condition, as well as smokers and pregnant women
were excluded from the study.

Clinical indices were used to assess oral hygiene: oral hygiene index plaque index API, gingi-
vitis index, papillary-marginal-alveolar - (PMA); gingival sulcus bleeding index - SBI [3]. The cal-
culation was performed according to the methods of index calculation by the authors of the indices

[1].

The state of oropharyngeal microbiocenosis was assessed according to the concentrations of
bacterial plasmalogens and endotoxin determined by gas chromatography mass spectrometry of
saliva [13].

We used a therapeutic and prophylactic agent in the form of a gel containing natural astaxan-
thin - 0.026%, vitamin E - 2.29%, Coenzyme Q - 1.5% (RF patent No 2599026 "Composition for
healing tissues in the oral cavity" Bulletin No 28 of 8.09.2016 Declaration of compliance, main reg-
istration number: 1037739230979. Oral hygiene product "Astadent’, compliance with TU 20.42.18-
001-28910991-2017).

Examination of the patients' oral cavity, as well as oral fluid analyses to determine the con-
centrations of small molecules by gas chromatography mass spectrometry were taken at 3 stages
of the study: Stage 1 - before gel application, Stage 2 - after 7 days of gel exposure, Stage 3 - after 28
days of gel application.

The evaluation of clinical manifestations in the oral cavity in patients of the main group
(group 1) and group 2 after the application of partial dentures in the oral cavity was carried out.

The 45 patients of group 1 (21 female, 24 male, 25 imediate dentures and 20 removable partial
dentures), who received the gel within 7 days from the first day of placing the removable denture,
had hyperemia of the denture bed in 86.6% of cases and edema in 55.6% of patients with imediate
dentures, erosions were not observed. The 20 patients with partial dentures showed hyperemia in
70% of cases and edema in 25% of cases, no erosions were observed.

Oral pigmentary state was also studied using API, PMA and SBI indices in group 1-3 patients
on days 1, 7, 28 of the study and concentrations of bacterial plasmalogens and bacterial endotoxin
were studied by gas chromatography and mass spectrometry.

The incidence of morphological types of complications in 35 patients in group 2 during the
primary application of removable prosthesis directly due to the irritating mechanical impact on
the oral mucosa was in 17 patients with imediate prosthesis (100% cases) and in the majority of
patients with plate prosthesis (94,4% of cases). At the same time, hyperemia and edema were also
more pronounced and erosions were more frequent in patients with immediate prostheses. Ero-
sions occurred in 71.4% of cases.

At each examination, a visual assessment of the state of the oral mucosa and prosthetic bed
tissues was performed, and if indicated, the design was corrected. The intensity of inflammation
in the erosion or ulcer zone was assessed according to two parameters: the degree of swelling and
hyperemia.

We used a semi-quantitative method to assess a particular manifestation, which consisted in
assigning one of 5 conditional ranks (points) to each degree of the observed changes: 0, no corre-
sponding change; 1.0, weak degree of its manifestation; 2.0, moderate degree; 3.0, strong degree;
and 4.0, very strong degree. The evaluation was made before the beginning of the prosthesis and at
time points: 2, 4, 6, 8, and 10 days. The data obtained in each selected group were averaged, and the
mean values obtained were used in further statistical analysis.

Photo-planimetric control of hyperemia reduction was determined by taking photographs of
the prosthetic bed at their standard magnification. A point planimetric grid of 49 points was su-
perimposed on the photographs. By counting the number of points per wound surface and com-
paring this index with the previous result, the percentage of the healing rate of the oral mucosa in
the dynamics was determined. Photographs were taken with a digital camera Nicon D60, lens -
sigma 24 -70 mm 2.8 EX DG Macro with the subsequent grid overlay in the Photoshop CC photo
editor before the placement of the removable prosthesis and at the time of: 2, 4, 6, 8 and 10 days.

4.Research results and their discussion

A positive prophylactic and anti-inflammatory effect of astaxanthin gel was established in
patients with imediated and partial removable dentures. Application of the gel in the short term
at the stage of 7 days contributes to a decrease in the values of hygiene indices, concentrations of
bacterial plasmalogen and endotoxin in the oral fluid.

According to the results of the analysis of the visual control and the results of photometric
registration of the speed of healing and adaptation of the patient to the prosthesis, the data ob-
tained differed in the patients of the Ist and 2nd groups. Visual control data of the dynamics of
inflammatory changes in the oral mucosa development, received by the results of semi-quantitative
evaluation of the severity of edema and hyperemia indicate significant differences in the rate of
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their reduction depending on the type of the applied tactics. In the case of group 1, prophylactic
gel was applied from the time of denture fitting, and in group 2, only denture correction was per-
formed. Thus, the index of hyperemia intensity testified to the disappearance of signs of the latter
in Group 1 (gel with natural astaxanthin) - by the 4th day of observation, in Group 2 - by the 10th
day after prosthesis correction. Complete disappearance of the signs of edema, respectively, was
ascertained: in Group 1 - on the 4-5th day of observation and in Group 2 - by the 10th-11th day, at
that, edema was retained 1-2 days longer. The method of photoplanimetric registration of the heal-
ing rate objectively confirmed the results obtained.

In addition, the evaluation of clinical manifestations in the oral cavity of the patients of the
main group (group 1) and group 2 after the application of partial dentures in the oral cavity was
carried out. Comparative data are presented in Table 1.

Table 1. Prevalence of clinical manifestations in the prosthetic bed area after the delivery of a par-
tial denturenge. * - reliability P< 0.05.

Symptoms Group 1 (n-45) Group 2 (n-=35)

Hyperemia 39 (86,6%) 35 (100%)
Swelling 25 (55,6%) 34 (97,1%)
Erosion 0 25 (71,4%)

According to the data shown in Table 1, we can conclude that the clinical manifestations and
complaints in the oral cavity of patients in Group 1 with the use of prophylactic gel based on nat-
ural astaxanthin, which proves the preventive effect of dental gel and the lack of need for correc-
tion of dentures. Patients in Group 2 required correction in the first week after placing removable
dentures.

The evaluation of the effectiveness of the gel in terms of changes in the hygienic state of the
oral cavity is presented in Fig. 1,2,3. Figure 1 shows the average values of API index for 1,2 and
group 3 (G.C.) and at 3 stages of the study: before gel application, 7, 28 days after gel application.

Table 2. API index in patients at different stages of the study.

API Index, % Averages
Duration, day Core group Comparison group Control group
0 775 785 48
7 65 88 51
28 59 7 49
110 1 @ COre group
100 A .
Comparison
90 - group
0\0?0 R T %
X
Q)
'270 b
60 -
50 - I___._.---I-—-___
40 A
30 T T 1

7
Duration, day
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Figure 1. APl index in patients at different stages of the study. * - significant difference in the group
relative to the 1st stage of the study, p<0.05.

Figure 1 shows that in the main group there is a value of the API index exceeding the value of
70% - the boundary of unsatisfactory state of the mouth at the initial stage before treatment and
reliably exceeding the average values of the indices in comparison group patients. In 7 and 28 days
after using the gel a tendency to a decrease of API index values to the area of values characterizing
satisfactory state of the mouth cavity was observed in the patients of the main group. Group 2
patients’ API did not change significantly. Thus, the positive influence of the gel on the hygienic
state of the mouth cavity in the part of the dental plaque is noted.

Changes in the index of oral gingivitis in patients before and after using the gel is shown in
Fig, 2.

Table 3. PMA index in patients at all stages of research.

PMA Index, % Averages
Duration, day Core group Comparison group Control group
0 38,5 42 9
7 35 55 8
28 315 50 10
70 A =@ COre group
60 - T Comparison
group
« 50 1 | -
% 40 :
E *— + *
< 30 A
=
a
20 ~
10 1 P ______ E ______ {
0 T T 1

Duratign, day 28

Figure 2. PMA index in patients at different stages of the study. * - reliable difference in the group
in comparison with the 1st stage of the study, p<0,05.

There was a PMA index value characterizing unsatisfactory periodontal condition (40-60%)
in Group 1 and 2 patients before the study. The PMA index values in all groups increased in groups
1 and 2, compared to group 3. As a result of using the gel, there was a tendency for the index to
decrease on days 7 and 28 in the main group. In group 2, the PMA index values did not change
significantly.

The follow-up results in group 1 compare the PMA values with those in group 3 and have a
reliable difference with the initial value in their group.

Changes in the SBI hygiene index (gingival sulcus bleeding) in patients of the main groups
and comparison group (GC) before and after the use of the gel are shown in Figure 3.

Table 4. SBI index in patients at all stages of the study.

SBI Index, % Averages

Duration, day Core group Comparison group Control group
0 2 2 0
7 1 25 0
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|
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Figure 3. Bleeding index in patients at different stages of the study. * - a significant difference in
the group relative to the 1st stage of the study, p<0,05

In the 1 (main) group SBI index values had a significant difference from the 2 and 3 groups.
In the main group there was a tendency to reduce the SBI values after the application of the gel.
Thus, the obtained data indicate the absence of bleeding during probing.

Changes of plasmalogen and endotoxin concentrations by gas chromatography mass spec-
trometry in the oral liquid of the patients of the 1st (main) group and comparison group are shown
in Figures 4 and 5.

Table 5. The concentration of bacterial plasmalogen in patients at all stages of the study.

Plasmalogen, mg/ml Averages
Duration, day Core group Comparison group Control group
0 5,64 5.2 0,83
7 0,22 6,2 0,92
28 0,21 55 0,88
Scatter
0 2 2 0,5
7 0,2 22 0,5
28 0,15 24 0,5

61




OTORHINOLARYNGOLOGY, HEAD and NECK PATHOLOGY (ORLHNP) 2023, 2 (1) ISSN 2989-1523 (Online)
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Figure 4. Concentration of bacterial plasmalogen in oral fluid in patients of groups 1, 2 and 3.* -
significant difference in the group relative to the 1st stage of the study, p<0.05.

Table 6. The concentration of bacterial endotoxin in patients at all stages of the study.

Endotoxin, nanomole/ml Averages
Duration, day Core group Comparison group Control group
0 3,56 35 0,48
7 0,79 39 0,52
28 1,01 3,8 0,55
Scatter
0 1 0,6 0,2
7 0,5 0,8 0,15
28 0,5 0,5 0,2
5 - =@ COre group
E T Coanarison
>4 * grodp
E L%
o 3 A }
c
]
c
£ 2
X
o
2
3 é
1 .
S I-*
0 T T
0 Duratién, day 28

Figure 5. Concentration of bacterial endotoxin in oral fluid in patients of groups 1, 2 and 3.* -
significant difference in the group relative to the 1st stage of the study, p<0.05.

The graphs in Figure 4 show that the concentration of bacterial plasmalogen in the oral fluid
of patients in groups 1 and 2 is increased relative to normal (50mcg/ml). In group 1, the concentra-
tion of bacterial plasmalogen in the oral fluid decreases and remains low on days 7, 28. The decrease
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in the concentration of bacterial plasmalogen in the oral fluid immediately after the start of the gel
can be explained by the antiseptic action of the gel component - astaxanthin. In group 2 the con-
centration of bacterial plasmalogen does not change statistically.

As aresult of using the gel, the activity of the oral microflora decreases, which leads to a de-
crease in the concentration of plasmalogen in the oral fluid, with a constant concentration of plas-
malogen in the blood. Similar trends in the concentration of bacterial endotoxin in the oral fluid
can be noted after 7 days in patients 1 (main) group in the graphs shown in Fig. 5.

Changes in the concentration of bacterial endotoxin in the oral fluid are also explained by the
local antiseptic action of astaxanthin. The tendency to a decrease in the concentration of bacterial
endotoxin in oral fluid is an indirect indication of a decrease in the intensity of microbial infesta-
tion of the oral cavity, indicating a positive anti-inflammatory effect of natural astaxanthin.

The findings of the study are consistent with the literature on the mechanism of action and
antimicrobial properties of natural astaxanthin. The mediated anti-inflammatory mechanism of
action is the inhibition of cyclooxygenase 1 enzyme, neutralization of free radicals in mitochondria,
suppression of inflammatory mediators such as: Tumor necrosis factor, Prostaglandin, interleu-
kins, etc. [16-18].

5. Conclusion

Prophylactic dental gel with astaxanthin reduces the rate of adaptation to removable den-
tures by 1.7 - 2 times and reduces the risk of denture stomatitis due to wound healing, anti-inflam-
matory and antimicrobial action.

Thus, the study confirmed the positive prophylactic and anti-inflammatory effects of
astaxanthin gel in patients with imediated and partial removable dentures. The application of the
gelin the short-term at the stage of 7 days contributes to the reduction of values of hygiene indices,
concentrations of bacterial plasmalogen and endotoxin in the oral fluid of group 1 patients. Index
of hyperemia intensity, testified to the disappearance of inflammation signs in Group 1 (gel with
natural astaxanthin) - by the 4th day of observation, in Group 2 - by the 10th day after denture
correction. Complete disappearance of the signs of edema, respectively, was found: in Group 1 - on
the 4-7th day of observation and in Group 2 - by the 10th-11th day, moreover, edema retained for
3-5 days longer. The method of photoplanimetric registration of the healing rate objectively con-
firmed the results obtained.

Studies of the effectiveness of the gel containing natural astaxanthin indicate improved oral
hygiene parameters of patients and reduced concentration of bacterial endotoxin and plasmalogen
metabolites of oral microorganisms after 7 days of using the gel. Prophylactic dental gel with
astaxanthin reduces the rate of adaptation to removable dentures by 1.7 - 2 times and reduces the
risk of denture stomatitis due to wound healing, anti-inflammatory and antimicrobial action.
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