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ABSTRACT

Background: Recovery of dental arch defects, related to insertion of a foreign bodies into the oral
cavity, and the impact of mechanical pressure, allergic-toxic effects, and the related inflammatory
and degenerative processes is one of the most urgent problems in dentistry. The purpose of the
study was to evaluate the efficacy of Georgian bean extract tincture as mouthwash for patients
using a lever system to correct deformities of the jaw and teeth.

Methods: Twenty-eight patients (aged 12-25 years) with deformities of the jaw and teeth were
studied. Patients were examined 6-8 months after the bracket system was installed, and before and
after the use of tincture mouthwash for 10 days. Patients were randomly divided into 2 groups: the
control group for the mouthwash used standard tincture (“Octenidol” Schulke and Mayr -
Germany); the patients of the experimental group used tincture made from the Georgian legume
crop extracts (GLCE). Before and after the use of both types of tincture, the data were taken for
calculation of Schiller Pisarev's test (SPT), Papillary-Marginal Alveolar (PMA) index, and the oral
hygiene index (OHI). Saliva was collected in a glass tube without stimulation, on an empty
stomach. The content of cytokines IL-1p, IL-10 in saliva was determined by the ELISA Kit.

Results: The study demonstrated significant positive clinical efficacy of the mouthwash tincture
prepared from the GLCE which increases the resistance of dental tissue. This was revealed by
significantly lower values of OHI, PMA index, SPT and increased content of IL-10 in saliva.
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This data indicates that tincture prepared from the Georgian legume crop extracts, which is
designed to increase the stability of oral tissue, does promote an increase in resistance to the
aggressive mechanical pressing.

Conclusion: Tincture from the GLCE is characterized by a much stronger anti-inflammatory
effect than standard tincture "Octenidol” (Schulke and Mayr -Germany) used against inflammation
of the oral cavity soft tissue. This allows us to recommend the tincture from the GLCE for the
treatment and prevention of inflammatory processes in the oral cavity soft tissue.

Keywords: Georgian legumes crop extracts (GLCE), oral cavity soft tissue inflammation, Hygiene
Index, PMA index, Schiller Pisarev's test.

BACKGROUND

On the modern stage of development of dentistry recovery of the dental defects are related to the
insertion of the foreign body into the oral cavity, with the further complex impact (mechanical
pressure, allergic-toxic effects of the oral cavity mucous tissue, inflammatory and degenerative
processes) [1-3]. The prevention and correction of these harmful effects is one of the most urgent
problems in dentistry [4-7].

An important role in the development of the inflammatory response in oral cavity tissues plays
alteration in redox balance and immune metabolism. Scientists’ attention is attracted by natural
antioxidant compounds that have a protective, healing effect on a living organisms. Studies are
focused on the identification of compounds with new effective pharmacological properties and the
investigation of molecular mechanisms of their activity [8-16]. The importance of leguminous
crops is known for human health. The beans (Phaseolus vulgaris L.) are the most common culture
in Georgia and the whole world. It is supposed that the high content of the bioactive compounds
in beans provides their anti-inflammatory, anti-aging, anti-tumor activity [17-20].

We studied the efficacy of mouthwash with a tincture made from Georgian bean extracts in
patients wearing a lever system to correct deformities of the jaw and teeth. The purpose of the
study was to evaluate the efficacy of the Georgian bean extract tincture for the mouthwash of the
oral cavity of patients using a lever system to correct deformities of the jaw and teeth.

MATERIALS AND METHODS

Clinical Examination of the Patients

Twenty-eight patients (aged 12-25 years) with deformities of the jaw and teeth were studied.
Clinical trials included the evaluation of subjective and objective indicators. Subjective indicators
were: patients' complaints, transmitted and congenital diseases, allergic reactions to medications,
socioeconomic status of the patient, nutrition and oral cavity hygiene; objective indicators of oral
cavity: mouth gate condition and lips, type of teeth, tooth alignment in tooth arch, presence of
tremors and distances, degree of flexion of orthopedic structures. In order to study metabolic
indicators of the oral cavity, we examined the content of cytokines (IL-1p, IL-10) in the patients’
saliva. The study protocol was approved by the Ethical Committee of the David Aghmashenebeli,
University of Georgia.
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All patients underwent clinical examinations according to the following scheme: examination,
anamnesis assembly, objective assessment of the jaw-tooth system. Patients were examined 6-8
months after the establishment of the bracket system, before and after using the tincture for rinsing
the mouth (within 10 days).

Patients were randomly divided into 2 groups: patients in the control group (14 patients) used
standard tincture ("Octenidol™ Schulke and Mayr-Germany) for the mouthwash; patients in the
experimental group (14 patients) used tincture made from the previously investigated GLCE [16,
21, 22]. Both types of tinctures were used in a volume of 50 ml 2 times a day (rinsing was carried
out for about 30 seconds). Before and after the use of both types of tincture, studies were conducted
to establish the Papillary-Marginal Alveolar (PMA) index [23], the oral hygiene index (OHI) and
the Schiller Pisarev's test (SPT) [24].

SPT usually is used to diagnose inflammation in patients with periodontal disease (after the
treatment the oral mucosa is extracted with the following solution: Jodi puri crystallite - 1,0; lodate
pull cob - 2.0, Ag. Distill - 40.0). The severity of inflammation was determined by coloring:
negative (+) (yellowish-brown), weak (++) (light brown) and positive (+++) (dark brown). During
the inflammation the color of epithelium varies from light brown to pale brown; in the case of
healthy periodontal tissue, the color of gum does not change.

The PMA index was evaluated according to the following codes and criteria: O - absence of
inflammation; 1 - inflammation only on the gum (P); 2 - inflammation of the marginal gum (M);
3 - inflammation of the alveolar gland (A).

The PMA index is calculated as follows:

Y P+M+A
3xn(number of teeth)

PMA= x 100%

Results will be evaluated as follows: <33% - low; 34-66% - average; >67% - high.

We used the Fyodorov-Volodkin index (OHI) to study oral hygiene: the oral hygiene was
determined according to the color of the vestibular surface of the teeth, 43, 42, 41, 31, 32, 33,
stained with Lugol's paint. The painted surface of the tooth crown is graded 5 points: 1 point - the
surface of the tooth crown is not painted; 2 points - 1/4 of tooth crown surface is painted; 3 points
- 1/2 of tooth crown surface is painted; 4 points - 3/4 of the surface of the tooth crown is painted;
5 points - the entire surface of the tooth crown is painted.

To calculate the OHI the total score for all teeth is divided by the number of teeth examined
according to the following formula:

Kn
K=—
n

where Kn— is the sum of all tooth points, n — is the number of teeth (six), K - is the OHI.

The results determine the level of oral hygiene, namely: (1,1 - 1,5 points - good 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). The OHI is very simple and available; based on this completely objective
criterion, the quality and character of oral care can be discussed in different individuals and groups
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of people. Saliva was collected in a glass tube without stimulation, on an empty stomach. The
content of cytokines IL-1p, IL-10 in saliva was determined by the ELISA Kkit.

Production of tincture from the GLCE

To obtain extracts of polyphenols from Legume crop samples, the beans (beans (Phaseolus
Vulgaris) “Tirkmela,” "Shulavera,” “Batumela-mindvris,” "Udelebi,” green peas (Pisum sativum),
lentils (Lens Culinaris), and soybeans (Soybean Glycine max (L)) were crushed into powder, 30
ml of a water-alcohol solution was added to 1 mg of the powder sample and left for 3 days. The
content of polyphenols in the extracts was determined by the Folin—Ciocalteu method; the anti-
inflammatory, antioxidant, anti-apoptotic activity of the Georgian Legume crops extract (GLCE)
was previously evaluated on model cellular systems [5-7].

From lentil (Lens Culinaris) extracts characterized by a particularly high anti-inflammatory,
antioxidant, anti-apoptotic activity, a tincture was created for oral cavity rinsing.

For this purpose, dry brown-green lentil seeds (5 kg) were crushed into small pieces (to 1 ml
samples), and then extraction was performed twice with hot water (sample/water ratio 1:10). The
extract was filtered through a clean cotton cloth and then through a paper filter. The obtained
residue from lentil seeds was kept in a 96% ethanol solution (residue/solution ratio 1:5) in a large
container for 3 days with regular shaking (this process was repeated twice). The extracts were
combined, filtered through a paper filter and concentrated using a rotary evaporator at 40°C.
Concentrated water-ethanol extract was used for research.

Statistical analysis

The statistical analysis of the obtained results, including calculation of means and standard
deviations, was conducted using the IBM SPSS Statistics program. The statistical significance of
the difference between the means was analyzed by pair-wise comparison of treatment results with
nontreated control using Student’s t-test at P< 0.05.

RESULTS

The study was devoted to the comparison of the oral hygiene status (OHI) and severity of the
inflammation (the SPT, PMA index) in the patients with deformities of the jaws and teeth using a
bracket system under the influence of the standard tincture "Octenidol” (Schulke and Mayr-
Germany) (control group) and tincture made from the GLCE (experimental group) for the
mouthwash (during 10 days).

Figure 1 shows that the OHI in the patients with deformities of the jaws and teeth using a
bracket system under the influence of the standard tincture "Octenidol” (Schulke ans Mayr -
Germany) (control group) did not change significantly (initial - 2,1+0,42 (unsatisfactory), versus,
after 10 days 1,6+0,35 (satisfactory)). Whereas, in the experimental group under the influence of
the tincture made from the Georgian legumes crops extract decreased by 55% (initial - 2,2+0,42
(unsatisfactory), versus, after 10 days - 1,09+0,22 (good hygiene)).
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Figure 1. Alterations of OHI (K) in the patients with deformities of the jaw and teeth using a
bracket system under the influence of the standard tincture "Octenidol™ (control group) and tincture
made from the Georgian legume crop extract (experimental group) (for 10 days). (Mean £ SD, *-
statistically significant difference in comparison to the initial level (P< 0.05)).
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Figure 2. Alterations of PMA index in the patients with deformities of the jaw and teeth using a
bracket system under the influence (for 10 days) of the standard tincture "Octenidol" (control
group) and tincture made from the GLCE (experimental group) (Mean + SD, *- statistically
significant difference in comparison to the initial level (P< 0.05)).
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The mean value of the PMA index in the control and experimental group of patients was (48.9
+ 9.2) % (average inflammation) and (47.9 £ 15.7) % (average inflammation), respectively. After
the use of of the standard tincture mouthwash "Octenidol”, the PMA index decreased by 27.8% (is
equal to (21.1 £ 9.7)%) (low inflammation), in the case when the tincture was prepared from the
GLCE, decreased by 41.3% (is equal to (6.6 + 3.5)%) (negligible inflammation) (Figure 2). PMA
index is a measure of the incidence and severity of gingivitis in a given population based on
examination and rating of the degree of involvement of the interdental papilla and the marginal
and attached portions of the gingiva in each PMA gingival indexes levels are determined by
gingival inflammation evaluation items; the higher the number of this index, the more distinct
signs of inflammation . Improving oral health and reducing inflammation is usually accompanied
by improving oral hygiene and is confirmed by the decline in the index OHI, PMA [25]. We can
conclude that the anti-inflammatory effect of the mouthwash tincture prepared from the GLCE has
much more potential to prevent generalization of inflammation than the standard one.

Based on the research results, we found that after the standard treatment with tincture
"Octenidol™ (group 1) in 6 out of 14 patients the initial (++) SPT result, indicating on weak
inflammation, did not change, in the remaining 8 patients severity of the inflammation decreased
from initial serve (+++) SPT result to weak positive (++)) in 3 patients and from initial (++) to
(+) (no inflammation) in 5 patients. In the experimental group 11, after the treatment with tincture
of GLCE, in 8 out of 14 patients initial (++) SPT result indicating weak inflammation, changed
to negative (+) (no inflammation) in 7 patients and did not change compared the initial state in 1
patient (remained weak positive (++)); in remaining 6 patients severity of the inflammation
decreased from initial serve (+++) SPT result to weak positive (++) in 2 patients, and to negative
(+), in 4 patients.

The SPT is based on the detection of glycogen content in the gums, which is strongly increased
during inflammation due to keratinization of the epithelium and shows the severity of the
inflammatory processes before and after treatment. SPT results enable to evaluate the efficacy of
treatment. According to our research results, in the case of medium severity of the inflammation
(weak (++) sign) treatment with tincture prepared from the Georgian legume crop extract proved
to be more effective in comparison to the standard one (tincture "Octenidol™).

The study demonstrated significant positive clinical efficacy of the mouthwash tincture
prepared from the GLCE which increases the resistance of dental tissue.

In order to study metabolic indicators of the inflammation in the oral cavity, we examined
the content of cytokines (IL-1p, IL-10) in the patients' saliva.

Figure 3A shows that the IL-10 content in the saliva of patients with deformities of the jaw
and teeth using a bracket system under the influence of the standard tincture "Octenidol" (Schulke
and Mayr -Germany) (control group) did not change significantly, whereas in the experimental
group under the influence of the tincture made from the Georgian legume crop extract increased
31%. At the same time, the IL-1p content in the saliva of patients with deformities of the jaw and
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teeth using a bracket system did not change significantly in both, control and experimental groups
(Figure 3B).
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Figure 3. Alterations of IL-10 (A) and IL-1p (B) content in the saliva of patients with deformities
of the jaws and teeth using a bracket system under the influence (for 10 days) of the standard
tincture "Octenidol” (control group) and tincture made from the GLCE (experimental group)
(Mean £ SD, *- statistically significant difference in comparison to the initial level (P< 0.05))

IL-10 is a cytokine produced by Th-2 cells, B cells, monocytes, and macrophages; IL-10 is
involved in the production of IgA, which is the main immunoglobulin in salivary immunity [26].
IL-10 has potent anti-inflammatory actions. IL-10 also has been observed to rise simultaneously
with pro-inflammatory markers in the short-term in response to stress and pain [27]. Drug therapies
promoting IL-10 are examined to aid in various pain conditions [28].

IL-1B is a pro-inflammatory cytokine and is produced by macrophages, non-immune cells,
and B and T cells as part of the innate immune response [29]. It plays an important role in the
inflammatory cascade and appears to be a marker of clinical instability [26], also involves pain
sensitivity [27, 30, 31, 32].

As follows from the results of the study, patients using tincture prepared from the GLCE had
significantly lower values of OHI, PMA index and SPT (compared to patients using the standard
tincture "Octenidol” rinse), which indicates increased resistance of soft and hard tissues of the oral
cavity. At the same time, these patients showed a statistically significant increase in the content of
IL10 in the saliva. IL-10 has potent anti-inflammatory actions, participates in the production of
IgA, protects against microbes that multiply in the oral cavity, and inhibits the inflammatory
effects of other immunoglobulins.

Based on the analysis of the above data, it can be concluded that the tincture prepared from
the GLCE stimulates the production of IL-10 by immune cells in the oral cavity and thereby
exhibits anti-inflammatory, antimicrobial activity, and increases the resistance of soft tissues of
oral cavity against aggressive mechanical pressing. These data indicate the possibility of the
development of effective selective dietary supplements based on the GLCE.

Based on the obtained results, we can conclude that the tincture from the GLCE is
characterized by a much stronger anti-inflammatory effect than standard tincture "Octenidol”
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(Schulke and Mayr -Germany) used as a mouthwash tincture against inflammation of oral cavity
soft tissue. This allows us to recommend the tincture from the GLCE for the treatment and
prevention of inflammatory processes in the oral cavity soft tissue.

List of Abbreviations: GLCE, Georgian legume crop extract; SPT, Schiller Pisarev's test; PMA
index, Papillary-Marginal Alveolar index; OHI, oral hygiene index.
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