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ABSTRACT

Aim: Due to the cost-effective and clinical safety of propolis, beside the lack of adequate data, the aim of this study
includes evaluating the ability of Iranian propolis for dentinal tubule occlusion incorporating Scanning Electron
Microscopy (SEM).

Materials & Method: Twenty one mid-coronal human dentine samples were conditioned by 17% EDTA prior to
randomly divided into seven groups treated as follows (n=3): Group 1: Normal Saline (NS) — Group 2: 30% Ethanolic
Extract of Propolis (EEP) — Group 3: EEP 30%+Citric Acid (CA)- Group 4: Flouride Varnish (FV) -Group 5: FV + CA
-Group 6: Artificial Saliva (AS) — Group 7: AS + CA. Subsequently, four 53.7x53.7 um micrograph images were
obtained for each specimen using SEM. Two blinded restorative dentists evaluated the images and the number of open
dentinal tubules was recorded. Ultimately, the data were analyzed using One Way ANOVA followed by Tukey Post
Hoc test (o= 0.05).

Results: The NS had significant difference with all groups except the AS (p= 0.000 and 0.99 respectively). However,
the groups 2.3.4 and 5 did not showed any statistical significance difference with each other (p= 1.00 in all mentioned
pair wise comparisons).

Conclusion: The propolis could occlude the dentinal tubule as effective as fluoride varnish while the formed

precipitation in both of these agents were resistance to acid challenge.
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Introduction

Dentin hypersensitivity (DH),which is defined as short
sharp pain resulting from a thermal, chemical, evaporative,
tactile,or osmotic stimulus that contact with exposed
dentin.' is still remained as a major concern in patients
visiting dental offices.” Among various hypotheses
corresponded for DH, the most widely accepted theory has
been proposed as hydrodynamic theory in which the
moving fluid in dental tubules is responsible for the
resulting pain.>* Therefore, in DH situations, one of the
best solutions includes as tubule obstruction for isolating
them from the oral environment and declining dentinal
fluid movement.’ This strategy has been the topic of
numerous investigations in dentistry field seeking for an
efficient remedy in DH cases.”>°

Recently, in occlusive treatments, several agents such as
bioactive glass.® fluoride.'®! hydroxyapatite,'® amorphous
calcium phosphate- caseine phophopeptide (ACP-CCP).’
and potassium oxalate!! are provided in either form of
toothpaste, gels, varnishes or etc.”” However, these
materials have some black points. For instance, the
available dentifrices produce some plugs on dentine those
are not stable and cannot withstand neigther the mechanical
abrasions nor the acidic chemical compounds in the daily
diet.>® Accordingly, growing number of researches are
conducted scoping on DH management while innovative
desensitizing agent is till required. >34

Nowadays, the ascending interest in alternative and
complementary medicine has encouraged many dental
researchers to evaluate different properties of natural
products in dentistry especially because most of these
agents are not only cost-effective but also safe clinically.’*
18 Among these natural gifts, the propolis is introduced as

one of the best choices due to its wide possible application
in medicine including antimicrobial, antitumor, anesthetic,
anti-inflammatory. antiviral, healing properties, dental
caries prevention, and reducing pulpal inflammation with
no major side effect and without any contraindication in
human .’

Regarding to the chemical composition of the propolis
(which is consisted of approximately 50% of resin and
vegetable balm)’® and due to its natural role (which is
employed by bees to seal the hive as a defensive
mechanism),"*?® this agent was considered as a possible
curing for DH. On this object, few recent literatures have
been published comparing the occlusive property of
propolis with different chemical agents. >*''*!* However,
the available data is quite sparse and more studies are
suggested. Moreover, the chemical composition of propolis
is directly related to its botanical origin that may results to
diverse properties based on the chemistry.?

Accordingly, the aim of this study includes evaluating the
ability of Iranian propolis for dentinal tubule occlusion
incorporating Scanning Electron Microscopy (SEM).

Materials & Method
Propolis extraction

The propolis was harvested by hand in spring season from
beehives situated in Kerman province that is roughly
situated in the south-east of Iran. The samples were
desiccated and stored at 4°C prior to the beginning of the
study.

The ethanolic extraction of propolis (EEP) was prepared
adjusted to the Bosio ef al method.”’ Accordingly. the
propolis was added to ethanol 95% (v/v) and shacked for 7
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days at room temperature. Then, the whole mixture was
centrifuged and filtered using a #4 Whatman paper.
Afterward, the solution was desiccated and a powder was
obtained. Finally, the powder was diluted by ethanol to
produce a 30% solution.

Sample preparation

This research was approved by the Research Ethics
Committee of Kerman University of Medical
Science(IR. KMU.REC.1396.2454) (2017). Regarding to
this approval, eleven healthy human third molar were used
in this study, those were extracted via surgery procedure
due to the their impaction. The teeth were stored in tap
water that was replaced once a week. At the beginning, the
teeth were disinfected by immersing in 5.25% sodium
hypochlorite solution for 1-hour. After cleaning with a low-
speed handpiece using brushes and slurry of pumice, they
were examined by a restorative dentist to discard the
cracked or decayed samples.

The selected teeth were mounted in clear polyester resin
prior to sectioning horizontally (perpendicular to the long
axis) from mid coronal area with a diamond saw (Iso Met®
1000 Percision Saw; Buehler, Lake Bluff, IL, USA).
Consequently, the exposed mid coronal dentine surfaces
were polished using silicon carbide paper serially (Soflex,
3M. USA). sonicated for 10 minutes to remove the
polishing abrasive while they were immersed in distilled
water, and rinsed with saline. Finally, in order to open the
dentinal tubules thoroughly., the mid coronal dentine
samples were treated by 17% Ethylenediaminetetraacetic
acid (EDTA) (MORVABON Co.) for 2 minutes, rinsed
with distilled water for 1 minute, and sonicated again for 5
min.

Experimental design

The twenty-one prepared mid coronal dentine specimens
were randomly divided into seven groups receiving
treatment solutions as follows:

Groupl: Normal Saline (NS)

Group2: EEP 30% (30 min)

Group3: EEP 30% (30 min) followed by Citric Acid
(CA) for one minute

Group4: Flouride Varnish (FV) (30 min)

Group5: FV (30 min) followed by CA for one
minute

Group6: Artificial Saliva (AS) (30 min)

Group7: AS (30 Min) followed by CA for one
minute

Finally, all the samples were washed by normal saline for 2
minutes. It should be noted that immersing in citric acid
were accomplished to evaluate the stability of the possibly
formed precipitation in the tubules.?

Scanning Electron microscopy analysis (SEM)

Ultimately, for SEM analysis, the treated dentine surfaces
were mounted on the aluminum stub using carbon-coated

double-sided adhesive tape and then coated with gold using
sputter coater.

Photomicrographs representative of dentin surface areas
were obtained using SEM (Camscan MV2300,
Czechoslovakia) at a standard magnification of x3000 in
four 53.7x53.7 um areas of each specimen. Two blinded
restorative dentists evaluated the images and the number of
open dentinal tubules in each micrograph was recorded.'

Statistical methods

The data were analyzed statistically using One Way
ANOVA followed by Tukey Post Hoc test (o= 0.05).

Results

Some sample micrographs obtained from this study are
displayed in Figure 1. As can be seen, incorporating the
EEP and FV has led to noticeable occlusion of dentine
tubules comparing to the NS and AS. Moreover, acid
challenge did not visibly affect the EEP or FV treated
surface.

Figure 1: Sample SEM micrograph representing the open
or obstructed tubule in each dentine specimen (4, B, C, D,
E, F and G are respectively demonstrate Normal saline,
Artificial saliva, Artificial saliva+Citric acid, Flouride

varnish, Flouride varnish+Citric acid, Ethanolic Extract of

propolis, and Ethanolic extract of propolis+Citric Acid).

On the other hand, the mean + S.D of all subgroups are
represents in Figure 2.
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Figure 2: The mean number of open dentinal tubules +S.D
of all subgroups.
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Accordingly. the statistical analysis revealed that there was
significance difference between the studied groups (p=
0.00). More precisely. the p values related to pair wise
comparison of different groups are demonstrated in
Table.1.

EEP | EEP+CA (Y FV+CA AS AS+CA !

NS o X 000 [ 00 09 [ 006 T
EE | | 10 | o0 | jo0 | oo | oo |
EEPHCA 1.00 1.00 000 000 ‘
Fyv ‘ [ | [ 100 [ 000 . 000 E
FV<CA 000 000 1
s | T T T
ASHCA \

NS: Normal Saline, EEP: Ethanolic Extract of Propolis, CA: Citric Acid, FV:
Flouride Varnish, AS: Artificial Saliva.

Table 1: The P values related to pairwise comparison of
different groups.

As it is shown, the NS has significant difference with all
groups except the AS. It means that all the groups had
protective effect on dentine except the NS and the AS
groups. However, the AS+CA showed the highest number
of open dentinal tubule [Figure 2] while it is obvious from
the Table.1 that there is statistically significant difference
between the AS and AS+CA groups. Therefore, the un-
protective effect of AS and the destroying capacity of CA
was confirmed on dentine.

Nevertheless, the EEP, EEP+CA, FV and FV+CA groups
did not have any significant difference with each other.
[Table.1] Hence, both the EEP and FV treatment had led to
strong precipitation on dentine surface, which was not
noticeably altered by acid attack

Discussion

The results of this study revealed that the experimental EEP
and FV have strong ability to occlude the dentine tubules
and this layer is resistance to acid challenge. Therefore,
both the propolis extract and the fluoride varnish could
desensitize the dentine.

Our result is in agreement with Chen ef a/ who reported
effective tubule occlusion for propolis extract.” However,
they compared the red propolis extract (RPE) with calcium
sodium phosphosilicate (Novamin) and arginine-calcium
carbonate (ACC).”? Interestingly, they found superior effect
of RPE comparing to Novamin. In addition, they used RPE
with concentration of 10% while we studied the 30%
extract, which could be more effective. However, Sales-
Peres et al. showed that there was no significant difference
among 10% and 30% propolis extract in reducing dentine
permeability."" They compared the effectiveness of two
experimental gels containing these 10% and 30% alcoholic
extract of propolis with oxa gel and acidulated
flourophosphate gel reporting desensitizing effect for all
groups while there was no significant difference among

them."! Accordingly. their observations confirmed our
results comparing the EEP and FV for tubule occlusion.

The acid challenge was performed in the present study to
mimic the clinical situations in which the treated surface
would be exposed to different dietary substances.*
Fortunately, our results regarding to the acid challenge
showed that both the EEP and the FV was completely
resistance while this finding is in accordance with previous
documentations. >

Other publications also confirmed the protective effect of
propolis against dentine in their in-vitro studies.””
Moreover, some clinical investigations, reported beneficial
application of propolis in cases of dentine
hypersentivity.>!* Although several other researches are
needed on this subject, propolis could be suggested as a
valuable agent for treating dentine hypersensitivity,
because it has other advantageous in dentistry field
including cariostatic effect and inhibition of plaque
formation.”*?® Therefore, in hyperseneitive patients it could
be applied not only for rendering their pain but also as a
preventive agent for possible future decay.”’“’24~26
Especially that the protective layer would be resistance to
acidic conditions.>"' Actually, the propolis is a unique
natural gift in dentistry field because of its wide
application.”®

The occluding potential of propolis extract on dentinal
tubules could be explained by different mechanisms. First
of all, the propolis has a resinous architecture, which could
penetrate into microprosities and deep into dentinal tubules;
this mechanism is quite similar to dental adhesives resins
and since this penetration is somehow deep, the durable
effect would be resulted””® Secondly, the high
concentration of flavonoids in both propolis and dentine
would led to interaction with each other besides that they
results to crystal formation occluding the dentinal tubules.'!
Moreover, as the third mechanism, the propolis could
stimulate transforming growth factors (TGF)-B1 in dentine,
which is a dominant factor for differentiation of
odontoblast-like cells.” This phenomenon was confirmed
by researches those investigate the effect of propolis in
direct pulp capping aspects.30 Therefore, reparative
dentinogenesis stimulated by the propolis could contribute
to dentine tubule occlusion.”

On the other hand, our finding about the FV is in
accordance with many previous publications that
discovered the noticeable effect of fluoride in dentine
occlusion and treatment of dentine hypersensitivity.'

In this research, we studied the dentine occlusion via SEM
micrographs. This is a quite valid and precise method for
analyzing the topographical aspects of a surface and
providing  non-destructive high-resolution  three-
dimentional images.” This technique was frequently
incorporated in literatures investigating the effect of
various agents on dentine permeability, dentinal tubule
occlusion and compensating dentine hypersensitivi'ry.2
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Overwhelmingly, although the In-vitro tests do not
reproduce the real clinical situations, our study
demonstrated that the propolis extracted could be
incorporated as an effective agent in preventive dentistry.
However more researches are strongly suggested to
resemble the clinical effectiveness. Furthermore,
complementary investigations are recommended to detect
the detailed chemical composition of different propolis and
comparing their effect with each other.

Conclusion

Significant dentine tubule occlusion was observed in both
the EEP and FV groups comparing to NS and AS while
there was no significant difference between EEP and FV.
Moreover, the protective layer formed in both the EEP and
FV groups were resistance to acid challenge.
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