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ABSTRACT

Dentinal hypersensitivity is a common complaint among patients. The acute, non-spontaneous,

short or long lasting nature of pain requires a therapeutic mode which would bring about a
significant immediate and lasting relief from dentine hypersensitivity. This study compared the
efficacy of three commercially available in occluding dentinal tubules using Scanning electron
microscopy. A total of 20 dentin blocks were obtained from the roots of the single rooted teeth
and randomly divided into three groups comprising of three test groups. The dentinal occlusion are
evaluated using scanning electron microscopy (SEM). All groups showed an increase in the
percentage of tubular occlusion at However pro-argin group showed a significantly greater
percentage of tubular occlusion as compared to the other groups after seven days. All the
experimental agents were effective in occluding dentinal tubules as compared to the control group.
The percentage (%) of occluded tubules was found to be highest for pro-argin as compared to the
other groups over a period of 7 days. However further long term studies more studies are required
to come to a conclusion.
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INTRODUCTION

Dentine hypersensitivity is a short sharp pain in response to thermal, evaporative, tactile, osmotic
or chemical stimuli which may not be ascribed to any other form of dental defect or pathology.
Dentine hypersensitivity (DH) remains an oral health problem in adults on a global scale. A
number of approaches exist to reduce or potentially eliminate hypersensitivity, and these
approaches fall into two classes: those that physically occlude the tubules, which comprise the
majority of treatment modalities; and those that block neural transmission at the pulpal tissues,
chemically depolarizing the nerve synapse with potassium-based therapy. The prevalence of
hypersensitivity widely varies (from 8% to 57%).
It has been stated in the literature that DH develops in two phases: lesion localization and lesion
initiation. Lesion localization occurs by loss of protective covering over the dentin, thereby
exposing it to external environment. It includes loss of enamel via attrition, abrasion, erosion or
abfraction. Another cause for lesion localization is gingival recession which can be due to
toothbrush abrasion, pocket reduction surgery, tooth preparation for crown, excessive flossing or
secondary to periodontal diseases. As stated earlier, not all exposed dentine is sensitive. For DH to
occur, the lesion localization has to be initiated. It occurs after the protective covering of smear
layer is removed, leading to exposure and opening of dentinal tubules.
Three major mechanisms of dentinal sensitivity have been proposed in the literature:

« Direct innervation theory

e Odontoblast receptor

e Fluid movement/hydrodynamic theory
According to direct innervation theory, nerve endings penetrate dentine and extend to the dentino-
enamel junction. Direct mechanical stimulation of these nerves will initiate an action potential.
Odontoblast receptor theory states that odontoblasts acts as receptors by themselves and relay the
signal to a nerve terminal. Brannstrom (1964) has proposed that dentinal pain is due to
hydrodynamic mechanism, i.e., fluid force. Scanning electron microscopic (SEM) analysis of
“hypersensitive” dentin shows the presence of widely open dentinal tubules. The presence of wide
tubules in hypersensitive dentin is consistent with the hydrodynamic theory. This theory is based
on the presence and movement of fluid inside the dentinal tubules. This centrifugal fluid
movement, in turn, activates the nerve endings at the end of dentinal tubules or at the pulp—dentine
complex. This is similar to the activation of nerve fibers surrounding the hair by touching or

applying pressure to the hair. The response of pulpal nerves, mainly Ad intradentinal afferent
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fibers, depends upon the pressure applied, i.e., intensity of stimuli. It has been noted that stimuli
which tend to move the fluid away from the pulp—dentine complex produce more pain.

The treatment of dentinal hypersensitivity has as goal pain remission, often by topic application of
desensitizing agents, anti-inflammatory agents, agents that block the neuronal response, root
coverage procedures through periodontal plastic surgery and, most currently, high and low input
laser irradiation.

Although there are different therapies for the treatment of dentin hypersensitivity, the main
challenge is to find a substance or treatment that effectively eliminates the pain and does not
relapse, which unfortunately is still not available. So, it is fundamental to have comparative studies
of different treatments and products, considering their dentinal tubules physical obliteration
efficiency and the associated dentin permeability reduction.

MATERIALS AND METHOD

Experimental design:

Twenty dentine blocks were prepared and divided into three groups as 1) arginine containing
toothpaste. 2) calcium sodium phosphosilicate containing toothpaste 3) ayurvedic toothpaste. The
specimens is treated with acid etchant which is washed and dried off carefully to remove debris in
tooth surface for proper visualization and accurate values. A pea size amount of toothpaste will be
manually rubbed onto the exposed window of dentin using tweezer and cotton. The topography of
each group after treatment was determined by scanning electron micrograph.

Specimen preparation:

Dentin disks were prepared from caries-free human premolars extracted in department of oral
surgery at Oxford Dental College and Hospital for periodontal reasons from healthy adults. To
prepare the disks from the middle part of dentin, removed the enamel with a high-speed hand piece
under water cooling, and then longitudinally sectioned them with a low-speed diamond saw under
water cooling.

The dentin disks were brought to a state simulating hypersensitivity by being etched with 37% acid
etchant for two min (Greenhill and Pashley, 1981), after which they were rinsed with distilled water

and used immediately for the experiments.
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Figure 3: Showing the application of acid etchant and manual rubbing of the toothpaste with
cotton and tweezer

The specimens were randomly divided into 3 groups, with 3 applications of different desensitizing
treatments and a control group (without any application of toothpaste). Five specimens of each
group were used for visual analysis in scanning electron microscopy (SEM).

Four groups:

Group 1: Pro-argin

Group 2: Calcium sodium phosphosilicate

Group 3: Commercially available over the counter ayurvedic toothpaste

Scanning electron microscopy:

The extent of tubule occlusion was assessed using a scanning electron microscope. The specimens
were sputter coated to aid conductivity. Photomicrographs of representative dentin surface areas

were taken at 10 lakhs magnifications with resolution of 3nm.
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Figure 1 a) SEM section showing open dentinal tubules prior to treatment and b) SEM

section showing occlusion of dentinal tubules after treatment with Pro-argin group
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Figure 2 c) showing the dentinal occluding surfaces in calcium sodium phosphosilicate group
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and d) showing the dentinal occluding surfaces in ayurvedic group
Results:
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The highest occluding effect of dentinal tubules was obtained for pro-argin paste group when
compared to ayurvedic and calcium sodium phosphosilicate containing toothpaste. The clinical
effectiveness of these materials will depend in part on the dissolution resistance or solubility level
of precipitates. Further research is required to provide evidence of the durability of occlusion of
these desensitizing agents under simulated clinical conditions and functional studies to assess their

ability to reduce fluid flow (hydraulic conductance) through dentin.
DISCUSSION:

Dentin hypersensitivity has been the subject of many studies that have evaluated different
strategies and products for its treatment and consists in a suitable substitute of the human dentin
considering the permeability and SEM analysis. Among the tested products in this study, it is
worth mentioning the different action mechanisms. In the present study, a significant reduction in
dentin permeability could be observed after 3 applications of these products.

Pastes and toothpastes containing desensitizing agents has also been widely researched and
produced. The arginine and calcium carbonate work together in order to accelerate the dentinal
tubules natural obliteration mechanisms by "dentin-like" mineral deposits containing calcium
phosphate within dentinal tubules. In the present study, a significant reduction of dentin
permeability was observed after three applications of both products, but in photomicrographs a
great number of opened dentinal tubules could still be observed in ayurvedic and calcium sodium
phosphosilicate group.

Ayurveda is the ancient holistic art and science of India that utilizes natural herbs, roots, and
minerals to promote optimum well-being and harmony of the individual in balance with nature and
the environment. But, the use of ayurvedic toothpaste in case of dentinal hypersensitivity proven to
be less effective and some of the patients have a unrealistic myth towards ayurvedic products and
promotions. Future studies should provide the fact that the ayurvedic toothpaste formulations and
usage in patients will it be effective or it will create a permanent solution for sensitive problems.

A recent clinical study has indicated that calcium sodium phosphosilicate (CSPS) results in a
greater reduction in sensitivity compared with potassium nitrate (Pradeep et al 2010). CSPS is a
bioactive glass and, when exposed to body fluids, it reacts and deposits hydroxycarbonate apatite
(HCA), a mineral chemically similar to that in enamel and dentin (Andersson et al 1991). Early in
vitro studies have demonstrated that CSPS forms a mineralized layer and occludes exposed dentin
surfaces (Litkowshi et al 1997). In addition, the layer formed by CSPS has been demonstrated to
exhibit a greater reduction in permeability when challenged with citric acid compared with a
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control (Burwell et al 2010 and Wang et al 2010). Recent clinical trials have also shown the
efficiency of CSPS in reducing dentin sensitivity (Millenman et al 2012 and Pradeep et al 2012).
Over the past 10 years, CSPS has been included in the formulations of over 15 products, and these
products are sold in over 20 countries (Greenspan et al 2010). NovaMin® (which is technically
described as inorganic, amorphous CSPS), is the branded ingredient found in numerous
professional and over-the-counter dental products designed to relieve tooth sensitivity. In the
present study CSPS shown less dentinal tubule occlusion when compared with pro-argin group.
Occlusion of dentinal tubules is one approach currently used in the treatment of dentine
hypersensitivity. As a consequence any reduction in the radius of the tubule opening would be
expected to reduce dentine permeability and as such should be effective in treating dentine
hypersensitivity. This study evaluated the occlusion of dentinal tubules by three desensitizing
agents. More or less all the desensitizing agents occluded the dentinal tubules. But arginine paste
were most effective when compared with other toothpaste. Hence it can be used effectively to treat
the patients with hypersensitivity. It is also unclear whether permeability must be completely
stopped before sensitivity can be treated, considering this, it is important to say that some
substances may also have a desensitizing effect observed only "in vivo". ven with the limitations of
this study it has been concluded that none of the treatments may be considered 100% effective in
treating dentinal hypersensitivity since a partial reduction of the permeability was observed.
CONCLUSION:

Severity of dentinal hypersensitivity can be episodic. Hence establishing a concrete diagnosis
becomes imperative in the attempts to identify and isolate an effective therapeutic agents for the
elimination of dentinal hypersensitivity. In the current study all the experimental agents
demonstrated an efficacy in occluding dentinal tubules as compared to the control group. The
percentage (%) of occluded tubules was found to be highest for pro-argin group as compared to the
other group over a period of 7 days. However further long term investigations are needed to
critically warrant the usage of these agents.
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