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azhardentj@azhar.edu.eg Objectives: - This study was conducted to evaluate the clinical and laboratory effect

of three different treatment modalities in management of dentin hypersensitivity.

Materials and methods: one hundred- twenty samples were used in the study pro-

cedures, for dentin permeability test and Scanning Electron Microscopic examina-

tion (SEM). The samples were randomly divided into two groups Group A, totally

removed smear layer Group A,, partially removed smear layer. Each group was fur-

ther subdivided into four subgroups according to the treatment agent applied: ammo-

nium hexafluorosilicate (SiF) gel, propolis extract, Curodont D’senz and the control

group that were left untreated. One hundred and five (105) hypersensitive teeth were

enrolled for this study. The subjective assessment of dentin hypersensitivity was done

before application of the agent (baseline) then immediate, 1 week, 2 weeks, 4 weeks

and 3 months respectively. Patients were asked to rate their perception to tactile, air and
cold stimuli by using Verbal Rating Scale (VRS) and Visual Analogue Scale (VAS).

Results: Permeability results revealed that there were high statistical significant differ-

ence between the study groups with lowest statistically significant mean depth of dye

penetration values were found with propolis treated samples. The results of the clinical
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study revealed that there was high significant difference between pain scores before and
Ammonium Hexaflurosilicate, after treatment for all tested groups. Conclusion: Propolis extract, Curodont D’senz
Propolis extract, and SiF gel were effective in reducing dentin permeability, occluding dentinal tubules
Curodont D’senz, and alleviating the hypersensitivity symptoms, with propolis extract paste being the
VRS And VAS. most effective within 1 to 2 weeks and sustained up to 3 months.
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INTRODUCTION

Dentinal hypersensitivity is a common clini-
cal condition which affects between 8 to 35% of
the population. There is a consensus that sensitiv-
ity arises from fluid movement within the tubules
stimulating mechanoreceptors on the pulpal nerves
as stated by hydrodynamic dynamic theory of
Brannstrom. No completely reliable treatment has
been put forward for dentinal hypersensitivity. An
agent can be of benefit in one case and fail in anoth-
er. Due to the fact that dentine sensitivity is a very
prevalent condition, a variety of symptomatic treat-
ments exist. The requirements for an ideal treatment
for dentin sensitivity were listed by Grossmann in
1935. Search for an ideal agent still continues @,

Fluoride has been widely used for the treatment of
dentin hypersensitivity. The representative fluoride
agents applicable for treatment of dentin hyperensi-
tivity is diamine silver fluoride [AgF: (NH3)2AgF]
which is widely used in dental clinics in Japan.
However, AgF causes tooth discoloration, espe-
cially problematic with regard to permanent teeth.
Ammonium hexafluorosilicate [SiF: (NH4),SiF ]
was subsequently prepared in order to overcome
tooth discoloration caused by treatment with AgF @
). Silica was employed in SiF compounds instead of
silver to avoid staining of teeth and to occlude open
dentin tubules with a silica—calcium phosphate pre-
cipitate in simulated oral environment. Therefore,
SiF solution showed a strong potential for use in
dentin hypersensitivity treatment®¥,

Although fluoride’s contribution in treating
dentin hypersensitivity is sufficiently justified, the
agent appears to be inadequate to surpass high car-
ies challenge in many individuals, a situation that
highlights the need to find new strategies.

Natural products have been used for thousands of
years in folk medicine for several purposes. Among
them, propolis a bee product has attracted increased
interest due to its harmless nature and innumerable
biological activities. The word propolis is derived
from the greek word “pro” before and ““polis’ city

Asmaa A. Mosleh, et al.

or the defender of the city ®. Propolis is a resinous
yellow brown to dark brown substance collected
by honey bees from sprouts, exudates of trees and
other parts of plants and modified in the beehives
by addition of salivated secretions and wax. It is
used by bees for protection, to repair openings and
damages in hives, to construct aseptic places for
queen egging and to embalm killed invaders ©. It
has been shown to have antimicrobial, antitumor,
anesthetic, anti-inflammatory, antiviral, and healing
properties?.

A synthetic, self-assembling peptide (P -4) is
used for biomimetic mineralization and dentinal tu-
bule occlusion for the treatment of dentin hypersen-
sitivity ®. P, -4 (Oligopeptide 104) consists of the
natural occurring amino acids Glutamine, Glutamic
acid, Phenylalanine, Tryptophan and Arginine. The
resulting higher molecular structure has a high af-
finity to tooth mineral ©. It builds a 3D bio-matrix
with binding sites for Calcium-ions serving as nu-
cleation point for Hydroxyapatite (tooth mineral)
formation. In a number of in vitro and in vivo ex-
periments, the assembled P -4 fibers were shown to
be highly biocompatible with low immunogenicity
19 Therefore, the present study aimed at evaluating
and comparing the clinical and laboratory effect of
three different treatment modalities in management
of dentin hypersensitivity.

MATERIALS AND METHODS

Preparation of Ammonium hexafluorosilicate
(SiF) gel:

100 ml SiF gel with 100 ppm fluoride concen-
tration was prepared by successive addition, heat-
ing and stirring of distilled water, 5 gm of cellu-
lose gum powder (HPMC), SiF solution and cold
distilled water, respectively V.

Preparation of Propolis extract paste:

0.200  grams of propolis powder was prepared
into a paste through mixing with 0.2 ml of Ethyl
Alcohol (70%). The paste was freshly prepared just
prior to its use 12,
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Specimens grouping:

Fifty intact human lower premolars extracted for
orthodontic reasons were used in this study. Forty
teeth were used to prepare 80 samples for dentin
permeability “dye penetration” test and additional
(10) teeth were used to prepare (40) samples that
were used for Scanning Electron Microscopic ex-
amination (SEM). Samples were randomly divided
into two main groups. Group A , totally removed
smear layer Group A , partially removed smear lay-
er. Each group was further subdivided into four sub-
groups of samples, according to the treatment agent
applied: B, treated with ammonium hexafluorosili-
cate gel, B, treated with propolis extract paste, B,
treated with Curodont D’senz and B, representing
the control group that were left untreated.

Specimens preparation:

Preparation of specimens for dentin permeability
(dye penetration) test:

Forty teeth were used for dye penetration test.
Each tooth was sectioned longitudinally, in me-
siodistal direction, into two parts (buccal and lin-
gual). Cavities of 0.8 mm depth and 2 mm width
were prepared on the cervical region 1mm coronal
to the gingival line. Prior to the treatments halve the
samples were treated with 37% phosphoric acid gel
for 30 seconds. Acid was then rinsed and reapplied
for 3 minutes, representing maximum dentin per-
meability. While the other halve were treated with
the same acid gel for 15 seconds representing mini-
mum dentin permeability “dentin sensitivity” @314,
Treatments were topically applied to the cavities of
the samples according to their division.

Selection of patients:

One hundred and five (105) hypersensitive
teeth in fifteen (15) patients were enrolled for this
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study. Patients’ age ranged from (20-40) years old.
Inclusion criteria included presence of a minimum
of four hypersensitive teeth in each patient, teeth re-
corded a discomfort score of two or more to tactile,
cold and air stimulation, teeth having hypersensitiv-
ity only on the facial aspect and patients’ willing-
ness to participate in the study. The exclusion cri-
teria included patients with any medical or dental
condition that could impact the study results during
its expected length, history of drug addictions and
use of potent analgesic and/ or anti-inflammatory

drugs 19,

Clinical procedures:

Patients were divided into three groups. Group
Al: teeth were treated with SiF gel, group B2: teeth
were treated with propolis extract and group C: teeth
were treated with curodont D’senz. The subjective
assessment of dentin hypersensitivity was done be-
fore application of the agent (baseline) then imme-
diate after treatment, 1 week, 2 weeks, 4 weeks and
3 months respectively. Subjects were asked to rate
their perception to tactile, air and cold stimuli by
using VRS and VAS 19,

RESULTS
(Table 1 and 2) and (Figure la-c)

Permeability results showed that there were high
statistical significant difference between the study
groups in both dye penetration test (table 1) and
scanning electron microscope examination (fig-
ure la-c). The results of the clinical study revealed
that there was high significant difference between
pain scores before and after treatment for all tested
groups. Curodont and SiF group the needed four ap-
plications for complete relief while Propolis group

needs only 2 applications (table 2).
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Table (1): The mean, standard deviation (SD) values and results of One-way ANOVA test for comparison of

the mean dye penetration depth among the three treatment modalities.

SiF Propolis Curodont
Smear layer Mean SD Mean SD Mean SD F-Value
Totally removed (A ) 71428 353 212.63¢ 193 449 4° 223 0.001%*
Partially removed (A,) 144 32 6.7 27.31¢ 345 71.8° 8.65 0.000*

*: Significant at P < 0.05

Table (2): Mean & standered deviation values (SD) using Analysis of Variance (ANOVA) and Post-hoc test

for comparison between VAS in the three tested groups.

SiF Propolis Curodont

Application A B C P-value

Mean SD Mean SD Mean SD

Before treatment 6.2 1.35 6.6 14 64 13 0.464

Immediate after treatment 49, 1.33 3.1 1.2 4.7, 14 0.000%*
After 1 week treatment 3.9, 1.02 0.8, 0.7 2.8, 1.2 0.001*
After 2 weeks treatment 2.5, 09 02, 041 1.5, 0.8 0.000%*
After 4 weeks treatment 1.03 0.3 0, 0 04, 0.1 0.001*

After 3 months treatment 0 0 0 0 0 0

* Significant at P<0.05, a and b the same letter indicates no significant difference at a= 0.05 by tukey’s multiple

comparison test.

Fig. (1) SEM photomicrographs of different groups a) SiF, Totally removed smear layer, b) Propolis Totally removed smear layer,
¢) Curodont Totally removed smear layer.

DISCUSSION en patients undergoing dental treatment experiences
Dentin b o fth . this painful condition "”. A wide array of treat-
entin hypersensitivity 1s one of the most pain- ment modalities is available for the management

ful and least successfully treated chronic problems ¢ 4antin hypersensitivity. The desensitizing agents
of the teeth. It is one of the common complaints and  are applied either by the dentist (in office treat-
has been reported that as many as one in every sev- ment) or used by the patient as home application.
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Home applications are mainly in the form of den-
tifrices and also as mouthwashes. The effects of
home-applied agents are manifested after a period
of time and would require a considerable degree of
patient compliance. In office treatment modalities
provide instantaneous relief to the patient, but the
effects are often temporary. Thus, none of the treat-
ment modalities has been able to provide a perma-
nent relief from dentin hypersensitivity ®. Taking
these facts into consideration, there is a need to de-
velop treatment approaches which permit the relief
of the symptoms of dentin hypersensitivity.

Ammonium hexafluorosilicate [SiF: (NH,),SiF ]
was selected for this study, since this fluoride com-
pound in particular was found in several previous
studies to provide an optimal dentinal tubule occlu-
sion with reduction of dentin permeability and sub-
sequent relief of dentin hypersensitivity and provide
the highest effect than the other previously intro-
duced fluoride compounds * ¥ Recently, research-
ers have drawn their attention to SiF, which does not
change tooth color and induces apatite formation
and mineralization by silicate. 1 Dentinal tubules
were occluded homogeneously and completely with
silica—calcium phosphate precipitation after SiF so-
lutions treatment, and it had a continuous effect on
dentinal tubule occlusion under a simulated oral en-
vironment %,

The search for a natural desensitizing agent with
long lasting effects has led to the observation that
Propolis had promising effects on dentin hypersen-
sitivity ¢ '?. Also, it was observed that propolis has
an anti-inflammatory action; it stimulates reparative
dentin formation which would be able to reduce
dentin permeability. Some in vitro studies have suc-
cessfully shown that, propolis has clinically signifi-
cant effect on reduction of dentin permeability, ¢!’
but to date, there have been very few studies done
on desensitizing effect of propolis in vivo. Curodont
D’ Senz is a product that incorporates the P, -4-
based Curolox technology, together with fluoride,
and calcium phosphate, for relief of dentin hyper-
sensitivity. It was shown that peptide treatment sig-
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nificantly increased net mineral gain due to a com-
bined effect of increased mineral gain and inhibi-
tion of mineral loss. In addition, the self-assembling
peptide (P,,-4) was shown to induce hydroxyapatite
nucleation de novo ®.P -4 is a rationally designed
self-assembling peptide. This class of peptides un-
dergoes a hierarchically predetermined process of
assembling, forming fibrillar three-dimensional
scaffolds in response to specific environmental fac-
tors @V, Tt is claimed that, when the gel is applied
to the tooth, peptides diffuse into the subsurface
micropores and form a 3D scaffold made of small
fibers, enhancing hydroxyapatite crystallization for
a period of three months ¢4,

The clinical results revealed that propolis extract
treated group provided the lowest mean VRS scores
immediately after treatment, after 1, 2, 4 week at
probing, air and cold stimuli and VAS. Propolis thus
had an immediate as well as increased sustained ef-
fect. The immediate relief could be due to its tubular
sealing effect which prevents the flow of the den-
tinal fluid in the tubules, thereby preventing any al-
teration in the arrangement of the odontoblastic pro-
cess and nerve endings. The long lasting of effect of
Propolis probably could be due to stable nature of
the deposits so formed. As with all in-office treat-
ments, the persistence of tubule occlusion is the im-
portant parameter. The deposits formed by propolis
were little influenced by rotation in artificial saliva.
This would attest to the apparent strong affinity of
deposits for dentine and possible could be the cause
of lasting relief from dentine hypersensitivity @.
The retention and stability of the Propolis deposits
in hostile oral environment needs further investiga-
tion and is not within the scope of this study.

CONCLUSION

Propolis extract, Curodont D’senz and ammo-
nium hexaflurosilicate gel were effective in reduc-
ing dentin permeability, occluding dentinal tubules
and alleviating the hypersensitivity symptoms, with
propolis extract paste being the most effective with-
in 1 to 2 weeks and sustained up to 3 months.
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