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Inflammatory periodontal diseases hold the second place in
the frequency and prevalence of dental diseases. Periodontitis is
a disease of the tissues around the tooth in which the connection
between the tooth and the gum is disrupted. The pathological
process gradually damages the tooth cavity, with the loss of peri-
odontal tissues, the tooth loses its bone support and this causes
loosening of the tooth [1-5,8].

Today every third person suffers from periodontitis of
some degree. Risk factors for periodontitis can be: improper
oral hygiene, caries, improper occlusion, improper load on
the chewing apparatus, malnutrition, especially a deficiency
of proteins and vitamins [1,2,9]. Saliva is of particular im-
portance as a natural biological environment; it plays an im-
portant role in the vitality of teeth and periodontium. Saliva
maintains oral homeostasis [6,10,21].

To maintain the homeostasis of mineral metabolism in the oral
cavity, it is important to have a combination of hydroxyapatites,
which indicates the normal functioning of saliva, in order to
maintain homeostasis of the dental tissue. For this, photodynam-
ic therapy is very important, which does not have side effects,
which is based on a special chemical preparation — photosensi-
tizer , which is locally activated by electromagnetic radiation.
Thus, a photochemical reaction occurs that affects the tissue. Ra-
diation effect on tissues can be carried out both in oxygen and in
non-oxygen environment [11-13]. The mechanism of photody-
namic therapy is presented as follows: a molecule of photosen-
sitizer that absorbs a ray quantum, passes into an excited triplet
state and enters into two types of photochemical reactions.

In the case of a type 1 reaction, the direct interaction with the bio-
logical substrate occurs, resulting in the formation of free radicals.

In reactions of type 2, the interaction of an active photosensi-
tizer and dissolved molecular oxygen occurs [11-14] oxygen-de-
pendent interaction of substances with a ray (the so-called type
2 photodynamic therapy) was discovered in 1898 by O. Raab.
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Thus, with the help of the photosensitizer “Rada Dent” and
the apparatus “Photodin-K”, it became possible to treat inflam-
matory diseases of the oral mucosa with non-invasive methods.
In this case, we will use radon inhalations and rinses with radon
water, because it is the alpha radiation of radon in the water of
Tskaltubo that is very important in the regulation of inflamma-
tory processes and the maintenance of oral cavity homeostasis.
As it is known, in recent years, the publications [15-17] have
appeared that deny the carcinogenic effect of small doses of ra-
diation caused by radon therapy, and, conversely, it is believed
that this dose is characterized by the so-called “hormesis”, thus,
our area of interest is the determination of the mechanism of ac-
tion of radon hormesis and its use to maintain the homeostasis of
mineral metabolism in the mouth [16,17,24]. The radioactivity
of the Tskaltubo mineral water ranges around 1 ng/l, about 37
ng/m? [18,22]. Radon therapy has a pronounced analgesic ef-
fect on inflammatory processes in the nervous tissue. It acceler-
ates the regeneration of nerve tissue and nerve fibers [18,24,26].
Radon possesses antiseptic, antioxidant, cytoprotective, anti-
inflammatory, anti-cellulite properties. It maintains the elasticity
of blood vessels, prevents the development of atherosclerosis,
and reduces the risk of cardiovascular diseases. It has regenera-
tive properties, therefore, the uniqueness of Tskaltubo water and
the determination of the mechanism of action of radon are very
relevant and require significant study [20,23,27].

Without treatment, periodontitis eventually leads to the destruc-
tion of the alveolar ridge, loosening of the teeth and their loss.

In connection with all of the above, our main goal is to study
the method of photodynamic therapy, which has become wide-
spread in recent decades. This method of treatment has gained
popularity in the treatment of both oncological and non-onco-
logical inflammatory diseases in dentistry and other medical
fields. Photosensitizer “Rada Dent”, apparatus “Photodin-K”
and inhalation of Tskaltubo water with radon and the complex
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action of rinses every 6 months at the beginning, and then after
1 or 2 years for the treatment of inflammatory diseases of the
oral mucosa by non-invasive methods. Both treatments allow
treating mild periodontitis without the use of antibiotics and ste-
roids. The main reason for patients seeking treatment is bleeding
gums, unpleasant odor, and poor hygiene.

Material and method. Clinical and laboratory work is based
on examining patients, drawing up a questionnaire with the fol-
lowing questions: Types of food: mainly carbohydrates, pro-
teins, sweets, mainly fast food, frequent consumption of spicy
foods, obligatory allergens, great attention was paid to oral care
and hygiene, how many times one cleaned teeth and what tooth-
paste was used, how often it was changed and in what period of
time, if there any other additional attributes for cleaning teeth
were used (floss, dental floss, various rinses, etc.). At the first
visit with a periodontal map was filled in, then deep scaling.
Production of dental cast for teeth trays (the application of the
“Rada Dent” photosensitizer was carried out using individual
teeth trays). Then, photodynamic therapy begins for 3 or 5 visits,
depending on the condition, visits were scheduled every other
day. The application was made with a tray for 40 minutes, then
the photosensitizer was washed off with a stream of water and
activated with a diode laser.

The questionnaire also showed whether the patient is susceptible
to: alcoholism, drug addiction, service: exposure to harmful pro-
duction factors, the action of carcinogens, harmful environmental
factors in the environment, as well as diseases of the gastrointestinal
tract, endocrine diseases, cardiovascular diseases, cardiovascular
diseases ... And, having analyzed all this and based on the data of
the periodontal map, the stage and degree of development of peri-
odontitis in the patient were determined. The age of the examined
patients is approximately 18-35, 35-55 years old.

Determination of protein and non-protein endogenous SH-
groups. SH - Protein and non-protein groups were determined
by the Sedlack method [28].

Statistical analysis. When evaluating quantitative indicators,
the mean, standard deviation was taken into account. Compari-
sons between groups were carried out according to Student’s
criteria for independent selection, and before and after the treat-
ment - using the Student’s pair test and ANOVA, for qualita-
tive indicators - comparisons were made between groups using
Fisher’s exact test, and before and after treatment - using the
Wilkeson test. Mathematical support is implemented using the
IBM SPSS v22.0 software package.

The depth of the periodontal pocket was determined, the hy-
gienic condition of the oral cavity was assessed by the hygienic
index (Pi) - by the Fedorov-Volodkina method, the prevalence
of inflammatory changes in the periodontal tissues was assessed
using the papillary-marginal-alveolar index (PMA).

According to the method of Fedorov-Volodkina (®enopos
A.A., Bonoznkuna B.B.) the hygienic condition of the oral cavity
is defined as follows: the vestibular surface of the teeth 43, 42,
41,31, 32, 33 is stained with the Schiller-Pisarev, Lugol or other
solutions. The colored surface of the tooth crown is evaluated by
a 5-point system: 1 - no coloration; 2 - coloration of 1/4 of the

tooth crown; 3 - coloration of 1/2 of the tooth crown; 4 - color-
ation of 3/4 of the tooth crown; 5 - coloration of more than 3/4 of
the tooth crown. The formula for calculating the hygiene index:
mean Nh.=%/6, where X - is the sum of the points of all 6 teeth;
6 - Number of teeth to be examined according to the results of
Nh, the level of oral hygiene is determined. 1,1-1,5 points - good
level of hygiene; 1.6-2.0 points - satisfactory; 2,1-2,5 points -
unsatisfactory; 2,6-3,4 points - bad; 3.5-5.0 points - very bad.
Fedorov-Volodkina hygiene index cannot be more than 5 and
less than 1 point.

To determine the PMA index, a Schiller-Pissarev staining so-
lution was applied to the vestibular surface of the gums and its
position was determined for each tooth - in the areas of the gin-
gival cavity, free (marginal) gums and attached (alveolar) gums.
The inflamed areas turned dark brown [29].

Codes for assessing the degree of gingivitis 0 - no inflamma-
tion; 1 - inflammation of the gingival papilla; 2 - inflammation
of the gingival papilla and marginal gums; 3 - inflammation of
the gingival papilla, marginal and alveolar gums. The formula
for calculating the significance of the index [2].

Total sum of codes * 100%
PMA=

3*Number of teeth

Complex periodontal index CP1 (MMCI 1987)

The CPI is used to assess the extent of damage to periodontal
tissue. The examination of the oral cavity was performed using a
dental mirror, dental probe and periodontal probe (for measuring
periodontal pockets).

Evaluation criteria: 0 - no signs of periodontal damage; 1 -
plaque; 2 - bleeding; 3 - tartar in the lower part of the gums;
4 - periodontal pockets; loosening of 5 tooth - 2-3 degree. The
presence of several signs characterizes the relatively severe de-
gree of the disease.

The CPI is calculated by the following formula:

The sum of the signs
CPI (individual)=

Number of examined teeth

The sum of the CPI (individual)

CPI (individual)=
Number of examined teeth

We checked the clinical and hygienic parameters of the pa-
tients in the dynamics - from the referral to the patient’s clinic
until the end of treatment. We also monitored them within 10
days, 6 months and one year after the end of treatment.

We conducted a complex dental examination of 135 patients
aged 18-35 years and 35-55 years with periodontal pathology.
Patients including 69 women, 66 men, were divided according
to age and sex (Table 2).

135 patients underwent clinical-biochemical examination be-
fore and after treatment of periodontitis.

Table 1. Interpretation of the index meaning

The index meaning

The stages of gum inflammation

<30% Mild
31-60% Moderate
>60% Severe

© GMN
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Table 2. Distribution of the examined persons by age and sex

X i i i Sex Sex
Distribution of patients with periodontal tissue women men
diseases by sex and age
18-35, 35-55 18-35, 35-55
Total 69 66
Group I 28 26
Group II 25 24
Control 16 16
Table 3. Distribution of patients by sex
male female
Patient group
The n.umber of the P(%)tm The n.umber of the P(%)tm
examined persons examined persons
Main 53 55.0+6,7 50 55,5+6,7
Control 16 45,0+7,6 16 44,4+7.6
Total 69 42,5+4,95 66 57,4+4.95

A

Fig. Three visits after photodynamic therapy

The main group consisted of 69 female patients who had an
inflammatory process in the periodontal tissues according to
which they were divided

The other 2 groups included mild periodontitis - 28, moderate -
25 and control - 16. The second group included 66 male, and 26 pa-
tients with mild periodontal disease and the second group included
22 patients with moderate inflammatory periodontitis and a control
group that had healthy periodontal tissue in 16 patients.

The distribution of the examined persons into groups by gen-
der is shown in Table 3.

We did not establish a statistically significant difference be-
tween the groups by sex (p>0.05), therefore, the groups with this
mark can be considered comparable.

We compared the main and comparable groups with each
other also by age. The average age of patients with signs of in-
flammation in the periodontal tissues was 25.0+0.4 years, the
corresponding indicator for patients without signs of inflamma-
tion was 25.94+0.4 years. There were no statistically significant
differences (p>0.05) compared with the mean values of age in
the groups, therefore the groups can also be considered compa-
rable in this indicator.

At the study stage, the main group of patients who had an in-
flammatory process in the periodontal tissues were divided into
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two subgroups. Patients of the first subgroup who were treated
with Tskaltubo water inhalation and rinses, and patients of the
second subgroup who were treated with both inhalation and
rinses twice a day in the morning and evening.

As already mentioned, oral hygiene was assessed using the
Hygienic Index (HI) according to the Fyodorov-Volotkina meth-
od and the Simplified Hygiene Index Green-Vermillion (1964),
with patients divided by age. Hygienic condition deteriorated
with age, before treatment, on visual examination, most patients
showed gingival swelling, hyperemia, hypertrophy, retraction,
cyanosis, bleeding Table 4.

The prevalence of inflammatory changes in periodontal tis-
sues was assessed by the papillary-marginal-alveolar index
(PMA) Parma (PARMA1960), the complex periodontal index
CPI (MSM 1987) by the Russel (1956) periodontal index. Pa-
tients were divided according to age, the results of which are
presented in Table 5.

Numerous experimental data are available on the fact that
sulthydryl groups of endogenous substances are involved in
the prevention of primary processes of radiation damage, so we
studied sulfhydryl-containing compounds in the brains of rats.
As Table 7, radon inhalation appears to prevent the development
of a brain disorders associated with peroxidation reactions.
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Table 4. Oral Hygiene Complaints

Main group Control group
Complaints
abs. % abs. %
The degree of tooth loosening 3 11 6
Complains of uncomfortable sensations in the mouth, odor 6 18 11
Bleeding 11 37,0 11
Existence of tartar 5 16,0 - -
Partial loss of teeth 6 17,0 1 6
Table 5. Inflammatory process of periodontal tissue by age
Periodontitis 18-22y. 23-27y. 18-20y. 21-25y.
Mild form 2.5 2.9 3.1 33
Moderate form 3.9 4.5 4.7 4.9
Control 1.3 1.5 1.3 1.6

Table 6. Indicator of CPI index, PMA index, Passel index Pi, changes in the indicators of the Fedorov-Volodkina index

CPI index
Main group Control gr. | Control gr.
Mild severity Mild severity Complex Moder.ate Moder'ate Complex Mild Moderate
18-30 30-55 effect severity severity effect severity severity
18-30 30-55
2.1£0,1 2.5+0,2
2.5+0,2 3.5+0,2 23402 3.9+0,2 4.5+0,2 2.940.2 2.0£0,2 2.1+0,2
PMA index
2.7+0,1 2102
4.7+0,1 7+0,1 2.9+0,1 4.940,1 7.4+0,1 ’ 2.0+0,2 2.0+0,2
3.3+0,2
index Pi
0.2+0,01 0.3+0,01
0.5+0,2 1.5+0,2 0.3+0.1 0.440.01 0,1+0,2 0,2+0,2
Fedorov-Volodkina index
1.5+0,2 1.8+0,2
2.2+0,2 3.6+0,3 1.940.2 2.3+0,3 3.8+0,3 2402 1,1£0,2 1,240,2

Table 7. Number of sulfhydryl groups (um/g in tissue Mtm) n=9

KControl After rinses and inhalation
Non-protein-compound sulfhydryl group 1,03 £0,123 1,70 £0,109**
Total sulfhydryl group 33,00 +1,22 37,16 £1,44**

]
Control

note: ** P <0.05, comparison with control

"l

Afterinhalation

Diagram 1. Number of sulfhydryl groups
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Diagram 3. The frequency of gingival retraction, hypertrophy,
and hyperemia varies with age
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Diagram 4. The distribution of the quantitative characteris-
tics of periodontitis is presented in the diagram of complaints

Thus, it can be assumed that radon therapy suppresses peroxi-
dation reactions and weakens the immune system.

With the help of the «Rada Dent» photosensitizer and the
«Photodin-K» apparatus, it became possible to treat inflamma-
tory diseases of the oral mucosa with non-invasive methods. At
the same time, we will use radon inhalations and rinses with
radon water, and the action of «Radon Dent» and alpha radia-
tion of radon in the water of Tskaltubo regulates inflammatory
processes and maintains oral cavity homeostasis.

We can conclude that the complex action of Rada Dent and
Tskaltubo water (inhalation of Tskaltubo water and its use as
rinses) leads to a gradual reduction and eventual eradication of
the inflammatory process in the case of periodontitis. This can
be explained by the unique properties that are characteristic of
«Rada Dent» and Tskaltubo water. As we have seen, the above
biochemical indicators are the determinants of periodontitis in
patients with periodontitis, they are markers of the degree of
periodontitis and we have clearly seen the complex action. High
efficiency of «Rada Dent» and radon in the water of Tskaltubo -
normalization of the action of oral enzymes, slowing down the
inflammatory processes in the oral cavity and finally eradica-
tion. It is these unique properties that have become triggering
the treatment and inhibit the initial stage of periodontitis.
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SUMMARY

STUDY OF THE HYGIENIC CHARACTERISTICS OF THE ORAL CAVITY UNDER THE COMPLEX EFFECT
OF PHOTODYNAMIC THERAPY AND TSKALTUBO SPRING WATER RADON HORMESIS

"Dolidze K., *Margvelashvili V., “Nikolaishvili M., 2Suladze T., ’Pkhaladze M.

Thilisi State Medical University, 'NI Dental Clinic; *Department of Pediatric and Adult Therapeutic Dentistry;
’I.Javakhishvili Thilisi State University, Dentistry Department, Faculty of Medicine;
‘Beritashvili Experimental Biomedicine Center, Department of Radiobiology, Georgia

The goal is to study the method of photodynamic therapy,
which has become widespread in recent decades. This method
of treatment has gained popularity in the treatment of both onco-
logical and non-oncological inflammatory diseases in dentistry
and other medical fields. We can conclude that the complex
action of Rada Dent and Tskaltubo water (inhalation of Tskal-
tubo water and its use as rinses) leads to a gradual reduction
and eventual eradication of the inflammatory process in the case
of periodontitis. This can be explained by the unique proper-
ties that are characteristic of “Rada Dent” and Tskaltubo water.

As we have seen, the above biochemical indicators are the deter-
minants of periodontitis in patients with periodontitis, they are
markers of the degree of periodontitis and we have clearly seen the
complex action. High efficiency of “Rada Dent” and radon in the
water of Tskaltubo - normalization of the action of oral enzymes,
slowing down the inflammatory processes in the oral cavity and
finally eradication. It is these unique properties that have become
triggering the treatment and inhibit the initial stage of periodontitis.

Keywords: radon water, “Rada Dent”, mild periodontitis,
medium form.

PE3IOME

OCOBEHHOCTH T'MTUEHBI MMOJOCTH PTA B KOHTEKCTE KOMILJIEKCHOT'O JENCTBUS
®OTOJIUHAMHUYECKOM TEPAITAY U PAJJOHOBOW HWHTAJISILIAA BOJOM IIXAJTYBO

Moaunze K. 1., *Mapreeaamsuiau B.B., ‘Huxoaaumsua M.U., 2Cyaanze T. /., 2[Ixaxaxze M.3.

Tounucckuii 2ocydapemeennviii meouyunckuil ynusepcumem, ' Cmomamonocuueckas kaunuxa N1, *0enapmamenm Oemckoil u
63pocnoil cmomamonoauu, STounucckuti 2ocyoapemeennsviti ynusepcumem um. U. [casaxuwieunu, denapmamenm cmomamono2u,
Mmeduyunckutl paxyromem, *Llenmp sxcnepumenmanvrou ouomeouyunsl um. M. Bepumaweunu, omoenenue paouobuorocuu, I pysust

Wzydyern wmerton (oTogmHAMHYECKOH Tepamuu, KOTOPBIH
MOJIYYHJT ITHPOKOE PACHPOCTpPaHEHHE B MOCIECIHUE IECATH-
JIETHUs, 3aBOEBAJ MOMYJISIPHOCTh KaK B OHKOJIOTHH, TaK U B
HEOHKOJIOTHH, TIPH JICYCHUH BOCIAIUTENBHBIX 3a00JIeBaHUI
B CTOMATOJIOTHH W JIPYTHX OOJNIaCTAX MeAUIHHBI. DoToCeH-
cubmnuzarop «Pama Jlent», anmapar «DotonmH-K» u kom-

IUICKCHOE JCHCTBUE HMHTAIISIIHU paHOHH3HpOBaHHOﬁ BOJIBI
L[xanTy60 MOTYT OBLITH HCIIOJIB30BAHBI JJIA JICHCHUA CIIN3U-
CTOM 000JIOYKH ITOJIO0CTH pTa KakK HEUHBAa3UBHEIN MeToa. Kom-
IUICKCHOE ACHCTBHE MO3BOJISCT JCUHTh MapOAOHTHUT JIETKOH 1
cpe/:[Heﬁ CTEIEHH TSHKECTH 0e3 HNPUMCEHCHUS AHTHOUOTHUKOB
" CTEPOUIOB.
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