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Abstract

Propolis is ranked among the few natural remedies that has still maintained its popularity over time due
to its wide range of applications in both dentistry and medicine. Its extensive and wide variety of properties such
as anti-inflammatory, antibacterial, antiviral, and antifungal have kept the attention and attention of many
researchers. Most of the works on propolis are in vitro or animal studies. There is a clear need for human clinical
studies to obtain the best benefits from this natural ingredient and to outline algorithms for its use in dentistry and
other medical fields.

Propolis has demonstrated potential therapeutic effects on various oro-dental diseases due to its
antimicrobial, anti-inflammatory, antioxidant, and immuno-modulatory properties. The present research aims to
highlight the potential role of propolis in the treatment of dental caries, gingivitis and periodontal diseases, oral
candidiasis, mouth ulcers, oral mucositis, or halitosis.
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INTRODUCTION

The field of health has always emphasized the use of natural products for curing
diseases rather than relying on conventional allopathic medicine. There are varieties of
natural products used today in biomedical application in the treatment of a wide range of
systemic diseases. These may include natural silk, [1,2] chitosan, [3,4] herbal tea [5] and
miswak. [6] Propolis, a natural non-toxic resinous substance that exhibits antimicrobial,
anticancer, antifungal, antiviral and anti-inflammatory properties, has gained attention in
both cases. the dental and medical field. This waxy resinous substance comes from the Greek
word "pro" (meaning outer wall) and "polis" (meaning city). This reflects the protective nature
of the substance. [7,8] Propolis is one of the natural substances produced by bees for building
and preserving their hives. It kills pathogens, protects the honeycomb from rain and, due to
its adhesive nature, prevents foreign guests from entering the hive. [7]

This natural substance has a wide range of overlooked benefits. It is classified into
twelve different types based on terrestrial location and physicochemical properties. However,
only three different types of botanical origin have been identified. Propolis is considered the
core and powerhouse of nutrients. [9] This resinous lipophilic material is sticky, soft, and
flexible when exposed to wheat, but tough and brittle when cold. [8] Propolis is primarily
composed of resins (55-60%). Waxes and fatty acids contribute about 30-45%, and aromatic
oil and pollen about 10-5%. [10] Other substances may include minerals, vitamins, and
flavonoids. The biological activity of propolis is mostly related to flavonoids and
hydroxycinnamic acid. [11]

Research has shown that it is difficult to standardize the chemical constituents and
flavonoid content of propolis because it is dependent on the environment, the place of
collection, its origin, and the type of plant pollen and bee species that produced the propolis.
[10,12] The commercial availability of propolis is in the form of pills, topical cream,
mouthwash, and toothpaste. [8]

The purpose of this study is to explore the properties and chemistry of propolis in
relation to its biomedical and dental applications, the status and scope of propolis as well as
its potential bio-dental applications.

To achieve these objectives, experimental research related to food supplements based
on propolis was carried out. Food supplements manufactured by FAVISAN were used in the
scientific research.

Properties and chemical structure of propolis

The chemical variability of propolis is due to the different origin of plants, i.e.,
climatic, and geographical location, flora at the collection site and bee species. [12,13] For
propolis production, bees use secretions from different plants as well as substances
discharged from plant wounds, i.e., lipophilic materials from leaves, leaf buds, resins, gums,
and matrices. [14,15] Therefore, there is striking chemical variability in the composition of
propolis, especially from tropical regions. Kujumgiev et al. [16] compared the antibacterial,
antiviral, antifungal and anti-inflammatory properties of propolis from different origins and
concluded that they all showed significant properties, including important antiviral
properties. Similarly, Popova et al. [17] reported the same findings when comparing the
biological activity of propolis with geographical origin.

The chemical constituents of propolis include chrysin, galangin, pinocembrin,
pinobaskin which is found in a temperate climate. These are flavonoids without ring B
substituents. The major component of tempered propolis is caffeic acid phenethyl ester
(CAPE). [14] Similarly, the chemical composition of propolis originating from tropical regions

536



Medicine in Evolution Volume XXIX, No. 4, 2023

includes prenylated phenylpropanoids (eg, artepillin C, while propolis found in Pacific and
African regions contains geranyl flavanones as characteristic compounds. [14, 18]

Applications of propolis in dentistry

Mouthwashes are used as commercial antiseptics and used as a home remedy for
better oral hygiene. These mouthwashes can be both cosmetic and therapeutic. Therapeutic
mouthwashes reduce the number of bacteria, have anti-plaque effects, act as an astringent,
and help reduce gingivitis and carious lesions. [19-21] One study evaluated the effect of
propolis mouthwashes by comparing plaque scores and gingival index in the initial time and
at a value of five. day interval. Chlorohexidine mouthwashes were more effective compared
to propolis extract mouthwashes. [22] Furthermore, the effect of propolis mouthwash on
gingival fibroblasts showed less cytotoxicity than chlorhexidine mouthwash. Ozan et al. and
Arsalan et al. concluded that propolis mouthwashes were not as effective as chlorhexidine
mouthwashes in preventing caries. gram-negative bacteria in the planktonic state and can be
used as an alternative to chlorhexidine to avoid its side effects. Studies are needed to find the
effects of propolis on biofilms. [19]

Research has shown that mouthwashes containing propolis in an aqueous alcohol
solution heal intra-oral surgical wounds; therefore, it plays a role in epithelial repair after
tooth extraction and exerts anti-inflammatory effect on orofacial pain. etiology of most oral
diseases. Propolis-based toothpastes should be used as adjuncts to other substances in
subjects at higher risk of periodontal problems. [23]

Dental hypersensitivity is defined as a sudden and brief pain arising from tactile,
osmotic, thermal, or other stimuli from exposed dentin. [24] There are various theories for
dental hypersensitivity. Among these theories, the hydrodynamic theory is considered the
most acceptable and relevant. Propolis is proposed to reduce dentinal hypersensitivity by
decreasing the hydraulic conductance of dentin. [25,26]

A recent study by Hussain et al. showed that propolis, when used in the treatment of
post-bleaching dentin hypersensitivity, gave convincing results. [26] Similarly, another study
by Hongal et al. showed contrasting results when Indian propolis was compared with
RecaldentTM. RecaldentTM has shown significant results in reducing dentinal
hypersensitivity. [27] Similarly, when 5% propolis extract was compared with potassium
nitrate in reducing dentinal hypersensitivity, no difference was observed between the two
groups. The use of propolis as a natural desensitizer is still a vague concept and requires
further verification by research. [28]

An in vitro and in vivo study showed that propolis has a strong anti-inflammatory
effect and can be used as a pulp coating agent. Flavonoids and caffeic acid are the main
ingredients in propolis, responsible for the anti-inflammatory response by inhibiting
lipoxygenase and the arachidonic pathway. [29,30] In addition, flavonoids and caffeic acid
ensure the acceleration of the immune system by enhancing phagocytic activity. [8,29] There
are numerous studies. over the years that have demonstrated the anti-inflammatory effects of
propolis. [29,31,32,33] Bachiega et al showed that cinnamic acid and coumaric acid in propolis
inhibit IL-6 and IL-10 but encourage the production of IL-8 by macrophages. [34] The anti-
inflammatory effect of propolis depends on the potential dose and route of administration.

The efficiency of propolis use in oral health

In this study, we aimed to evaluate the effectiveness of the use of propolis-based
products in oral health, as well as the verification of oral health habits, oral assessment and
screening for gingivitis, periodontitis, and oral cancer.

The method used was the prospective observational study carried out between
October 2022 and March 2023. The research was carried out in 3 medical offices. A total of 42
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participants were selected, who after the oral assessment were divided into two equal groups
of 21 patients each, the test group and the control group, with approximately the same oral
health status, in order to avoid random error. The products given to the patients in the test
group were the following: Favifresh - mouthwash with propolis, Favifresh - mouthwash with
propolis and organic mint and Propolis mouth spray.

The socio-demographic characteristics of the groups are similar as can be seen in the
table below.

Table 1. Socio-demographic characteristics of the groups

Variable Group no. I - test Group no. II - control

Age Medium age = 32,6 yrs £ 12,5 yrs Medium age = 31,8 yrs £ 12,7 yrs
Minimum =19 yrs Minimum =19 yrs
Maximum = 54 yrs Maximum = 53 yrs

Sex

Men 11 52,38% 11 52,38%

Women 10 47,61% 10 47,61%

Residence

Urban 18 85,71% 16 76,19%

Rural 3 14,38% 5 23,8%

Studies graduated

Gimnasium 6 28,57 % 7 33,33%

Highschool 9 42,85% 8 38,09%

College 6 28,57% 6 28,57%

The data obtained from completing the questionnaires and oral assessments were
entered into a database in Microsoft Excel 365, where they were processed descriptively, and
the comparison test used was the online chi square Chi Square Calculator 2x2. it was
considered statistically significant at p< 0.05.

Comparative analysis of the effect on the presence of gingivitis

For the group I-test group the chi-square statistic is 9.7222. The p-value is 0.001821.
Significant at p < 0.05. The chi-square statistic with Yates correction is 7.875. The p-value is
0.005012. Significant at p <.05.

Table 2. Comparative analysis of the effect on the presence of gingivitis for group I

initial final Marginal Row Totals
gingivitis + 17 (12) [2.08] 4 (9) [2.78] 21
gingivitis - 7 (12) [2.08] 14 (9) [2.78] 21
Marginal Column Totals 24 18 42 (Grand Total)

For group IlI-control the chi-square statistic is 1.0027. The p-value is 0.31667. Not
significant at p < 0.05. The chi-square statistic with Yates correction is 0.4456. The p-value is
0.504421. Not significant at p < 0.05.

Table 3. Comparative analysis of the effect on the presence of gingivitis for group II

initial final Marginal Row Totals
gingivitis + 16 (14.5) [0.16] 13 (14.5) [0.16] 29
gingivitis - 5 (6.5) [0.35] 8 (6.5) [0.35] 13
Marginal Column Totals 21 21 42 (Grand Total)
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From the above data we can conclude that food supplements with Propolis or oral
hygiene products based on Propolis significantly influence the presence of gingivitis after 3
months of use.

Analysis of the cause of the difficulty in mastication symptom

For group I-test the chi-square statistic is 0.1414. The p-value is 0.706879. Not
significant at p < 0.05. Chi-square statistic with Yates correction is 0. p-value is 1. Not
significant at p < 0.05.

Table 4. Analysis of the cause of the difficulty in mastication symptom for group I

initial final Marginal Row Totals
mastication pain + 5 (45) [0.06] 4 (45) [0.06] 9
mastication pain - 16 (16.5) [0.02] 17 (16.5) [0.02] 33
Marginal Column Totals 21 21 42 (Grand Total)

For group II-control the chi-square statistic is 0.1232. The p-value is 0.725625. Not
significant at p < 0.05. Chi-square statistic with Yates correction is 0. p-value is 1. Not
significant at p < 0.05.

Table 5. Analysis of the cause of the difficulty in mastication symptom for group II

initial final Marginal Row Totals
mastication pain + 6 (5.5) [0.05] 5 (56.5) [0.05] 1"
mastication pain - 15 (15.5) [0.02] 16 (15.5) [0.02] 31
Marginal Column Totals 21 21 42 (Grand Total)

From the above we can conclude that food supplements with Propolis or oral hygiene
products based on Propolis do not influence the difficulty in mastication after 3 months of
use.

The comparative analysis of the accusation of the toothache symptom compared to
the end in the two groups revealed a chi-square statistic of 0.4667 on the I-test group. p-value
of 0.494525. Not significant at p <0.05. The chi-square statistic with Yates correction is 0.1167.
The p-value is 0.732678. Not significant at p <.05.

Table 6. Toothache symptom in group I

initial final Marginal Row Totals
toothache + 7 (6) [0.17] 5 (6) [0.17] 12
toothache - 14 (15) [0.07] 16 (15) [0.07) 30
Marginal Column Totals 21 21 42 (Grand Total)

In the control group II, the chi-square statistic is 0.4286. The p-value is 0.512691. Not
significant at p < 0.05. The chi-square statistic with Yates correction is 0.1071. The p-value is
0.743421. Not significant at p < 0.05.
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Table 7. Toothache symptom in group II

initial final Marginal Row Totals
toothache + 8 (7) [0.14] 6 (7) [0.14] 14
toothache - 13 (14) [0.07] 15 (14) [0.07) 28
Marginal Column Totals 21 21 42 (Grand Total)

Following the conducted study, we can say that food supplements with Propolis or
oral hygiene products based on Propolis do not significantly influence tooth pain after using
them during the research period.

Comparative analysis of gingival bleeding symptom accusation

Measurements performed on the group I-test lot showed that the chi-square statistic is
11.9576. The p-value is 0.000544. Significant at p < 0.05. The chi-square statistic with Yates
correction is 9.8824. The p-value is 0.001669. Significant at p<0.05.

Table 8. Comparative analysis of gingival bleeding symptom accusation in group I

initial final Marginal Row Totals
bleeding + 18 (12.5) [2.42] 7 (125) [242] 25
bleeding - 3 (8.5) [3.56] 14 (8.5) [3.56] 17
Marginal Column Totals 21 21 42 (Grand Total)

For the II-control group the chi-square statistic is 0.4667. The p-value is 0.494525. Not
significant at p <0.05. The chi-square statistic with Yates correction is 0.1167. The p-value is
0.732678. Not significant at p <0.05.

Table 9. Comparative analysis of gingival bleeding symptom accusation in group II

initial final Marginal Row Totals
bleeding + 16 (15) [0.07] 14 (15) [0.07] 30
bleeding - 5 (6) [0.17] 7 (6) [0.17] 12
Marginal Column Totals 21 21 42 (Grand Total)

From the above data we can say that food supplements with Propolis or oral hygiene
products based on Propolis influence the presence of gingival bleeding after 3 months of use.

Analysis of the symptom of bad breath (halitosis)

For the I-test group the chi-square statistic is 6.0352. The p-value is 0.014023.
Significant at p < 0.05. The chi-square statistic with Yates correction is 4.434. The p-value is
0.035229. Significant at p < 0.05.

Table 10. Analysis of the symptom of bad breath (halitosis) in group I

initial final Marginal Row Totals
halitosis + 9 (65) [2.273] 2 (55) [223] 11
halitosis - 12 (15.5) [0.79] 19 (15.5) [0.79] 31
Marginal Column Totals 21 21 42 (Grand Total)
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In the IlI-control group, the chi-square statistic is 0.525. The p-value is 0.468717. Not
significant at p < 0.05. The chi-square statistic with Yates correction is 0.1312. The p-value is
0.71714. Not significant at p < 0.05.

Table 11. Analysis of the symptom of bad breath (halitosis) in group II

initial final Marginal Row Totals
halitosis + 6 (5) [02] 4 (5) [02] 10
halitosis - 15 (16) [0.06] 17 (16) [0.06] 32
Marginal Column Totals 21 21 42 (Grand Total)

From the above data we can conclude that food supplements with Propolis or oral
hygiene products based on Propolis influence the presence of bad breath after 3 months of
use.

CONCLUSIONS

From the study undertaken by us, it could be observed that, using products based on
propolis, the presence of gingival bleeding and bad breath decreased statistically
significantly. On organic causes such as toothaches, they had a positive influence, greater than
that of classic products, but not statistically significant.

Propolis is a natural biomaterial for oral health that needs human clinical studies to be
able to get the best benefits from this natural ingredient. There is a great need for outlining
algorithms for its use in dentistry as well as in other medical fields.

Propolis and its phenolic and flavonoid constituents have many therapeutic uses in
dentistry, oral health, and medicine. Wide therapeutic uses due to its antibacterial, antiviral,
antifungal, anti-inflammatory and anti-carcinogenic properties have been demonstrated in
various in vitro, in vivo and ex vivo studies as well as in human clinical trials. However, there
is a great need to standardize the content of phenolic acids and flavonoids in propolis to
obtain the best therapies and drugs.
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