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Abstract: The present study evaluated the efficacy of the mineralizing action of Casearia sylvestris 

ethanolic extract on bovine dentin blocks in its pure form and in dental paste, through scanning electron 

microscopy. The dentin blocks were immersed in artificial saliva and incubated at 37°C for 7 days. 

Subsequently, six groups were treated with different test substances and analysed qualitatively and 

quantitatively at 30 and 60 days. The tests used were Kruskal-Wallis and Dunn's. Shapiro-Wilk and 

ANOVA. The qualitative analysis at 30 days showed a difference between the groups treated with 

ethanolic extract and toothpaste. Quantitatively, at 30 days, treatment with ethanolic extract of Casearia 

showed a greater number of open dentinal tubules. At 60 days, the difference persisted only for the blocks 

treated with toothpaste. The results obtained indicated that there is a positive relationship between the use 

of Casearia sylvestris and obliteration of dentinal tubules. 

  

Keywords: Casearia; Dental desensitizers; Hypersensitivity; Salicaceae family; Formulation. 

 

 

 

 

 

Resumen: El presente estudio evaluó la eficacia de la acción mineralizante del extracto etanólico de 

Casearia sylvestris sobre bloques de dentina bovina en su forma pura y en pasta dental, mediante 

microscopía electrónica de barrido. Los bloques de dentina se sumergieron en saliva artificial y se 

incubaron a 37°C durante 7 días. Posteriormente, se trataron seis grupos con diferentes sustancias de 

ensayo y se analizaron cualitativa y cuantitativamente a los 30 y 60 días. Las pruebas utilizadas fueron 

Kruskal-Wallis y Dunn's. Shapiro-Wilk y ANOVA. El análisis cualitativo a los 30 días mostró una 

diferencia entre los grupos tratados con extracto etanólico y pasta dentífrica. Cuantitativamente, a los 30 

días, el tratamiento con extracto etanólico de Casearia mostró un mayor número de túbulos dentinarios 

abiertos. A los 60 días, la diferencia persistió sólo para los bloques tratados con pasta dentífrica. Los 

resultados obtenidos indicaron que existe una relación positiva entre el uso de Casearia sylvestris y la 

obliteración de los túbulos dentinarios.  
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INTRODUCTION 

With the improvement in the population's oral health 

indicators, there has been a reduction in caries 

disease and consequently an increase in the longevity 

of teeth. The maintenance of the tooth for longer in 

the oral cavity is a very satisfactory aspect; however, 

problems related to dental hypersensitivity may 

become more frequent (Ritter et al., 2006). The teeth 

most affected by dental hypersensitivity correspond 

to premolars, molars, canines, and incisors 

respectively (Neuhaus et al., 2013; Cavalcante et al., 

2015), on their buccal surfaces in the cervical region 

(Pashley et al., 2008). 

The aging process is associated with the 

physiological gingival recession that, consequently, 

ends up exposing the cervical dentin (Ritter et al., 

2006). Although dentin hypersensitivity also affects 

the elderly, it is in the age group between 30 and 40 

years that it happens most often (Assis et al., 2011; 

Davari et al., 2013). The justification for this 

situation is given by the lack of spontaneous sealing 

of the dentinal tubules when exposed to the oral 

environment (Sobral, 2003, Moraschini & Barboza, 

2016). 

Structurally, dentin is composed of dentinal 

tubules, ranging from the pulp to the amelodentinal 

junction or dentin cementum (Vongsavan & 

Matthews, 1991), with a conical shape and an 

enlarged diameter at the pulp termination (Rebelo et 

al., 2011). In the crown, the dentin is covered by the 

enamel and in the root portion, by the cementum. The 

lack of these protective tissues leads the dentin to 

respond in a physiological or even pathological way 

to a given stimulus (Davary et al., 2013), which is 

known as dentin hypersensitivity. 

Dentin hypersensitivity is directly related to 

exposed dentin and open dentinal tubules to the oral 

cavity and dental pulp (Trentin & Bervian, 2014). 

The painful response can occur in the presence of 

different types of stimuli, such as chemical, thermal, 

mechanical, and evaporative, which have the ability 

to act on the dentinal tubules that are exposed to the 

oral environment (Splieth & Tachou, 2013; Baratieri, 

2015). 

Different factors can induce dental 

hypersensitivity, among them: abrasion, abfraction 

and attrition, erosion, and gingival recession 

(Bubteina & Garoushi, 2015; Silva & Ginjeira, 2011). 

For Addy & Urquhart (1992); Wichgers & Emert 

(1997), other factors also need to be considered, such 

as chronic traumas during brushing, age, diet, 

parafunctional habits, excessive intake of beverages 

with acid pH, bulimia, gum inflammation, and acute 

trauma resulting from periodontal surgery. Tooth 

whitening is another factor that also needs to be taken 

into consideration (Jorsen & Carrol, 2002; Costa & 

Ruck, 2006; Leite & Dias, 2010). Thus, dental 

hypersensitivity can deeply interfere in a person's 

eating habits, with negative (psychosocial) reflexes in 

their daily life (Splieth & Tachou, 2013; Cartwright, 

2014; Baratieri, 2015). 

The pain mechanism is still poorly 

understood. However, the most accepted theory is 

that of Brännström hydrodynamics, which justifies 

the pain by the rapid movement of the fluid present in 

the dentinal tubules, by means of a certain stimulus 

applied to the dentin, which ends up reaching the 

nerve fiber of the dental pulp (Brännström & Aström, 

1967; Cavalcante et al., 2015, Vano et al., 2018). 

Removal of tooth enamel or loss of 

periodontal lining tissue is considered the cause of 

dental exposure (Muzzin & Johnson, 1989). 

Hypersensitive dentin brings changes in its 

histological conformation7. According to Yoshima 

(1996) and Absi et al. (1987), the person with 

hypersensitivity has his dentinal tubules increased in 

number (about eight times) and in diameter (about 

twice) when compared to the dentine of a patient 

without hypersensitivity. Thus, large, and numerous 

dentin tubules, in turn, cause an increase in dentin 

permeability (Rebelo et al., 2011). 

However, it is important to point out that not 

always an exposed dentin generates hypersensitivity, 

since its dentinal tubules may be covered by the 

"smear layer", by residues of dentifrices, or even by 

saliva minerals (West et al., 2001). The dentin 

present in the root has little protection, being covered 

by a thin layer of cementum, which is not very 

effective against irritant agents, besides being 

difficult to identify for the clinician (Sneed & 

Looper, 1985). 

Different materials are being used as aids in 

the treatment of dentin hypersensitivity, some aimed 

at blocking the spread of neural stimuli from pulp 

receptors, others based on the impossibility of 

moving the fluid from the dentinal tubules, or 

methods that contemplate both forms at the same 

time (Canadian Advisory Board on Dentin 
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Hypersensitivity, 2003). 

The treatment of dentin hypersensitivity can 

be done through the closing of the dentin tubules, 

root recovery, neuronal response agents, and use of 

substances with anti-inflammatory action (Kerns et 

al., 1991; Oda et al., 1999; West et al., 2001; 

Frechoso et al, 2003; Arrais et al., 2004; Oberg et al., 

2006; Mosleh et al., 2018). 

The use of fluoride varnish (Shiau, 2012), 

high and low-intensity laser use (Palazon et al., 

2013), as well as oxalate (Mantzourani & Sharma, 

2013), represent different treatment options against 

dental hypersensitivity. Also, restorative materials 

(resin and glass ionomer cement); casein 

phosphopeptides; Arginine; Glutaraldehyde; Silver 

fluoride diamine; Bioactive glasses; Nanometric 

materials; Potassium salts; Propolis (Ribeiro et al., 

2016; Mosleh et al., 2018). However, calcium 

phosphate represents the most effective alternative to 

promote the obliteration of dentinal tubules, being 

bioactive and biocompatible with the dental structure 

(Shetty et al., 2010). 

According to Tian et al. (2014), many of 

these desensitizing substances are present in 

toothpastes, mouthwash solutions, and for specific 

use in the dental clinic. The search for the 

biocompatibility of these substances with oral 

structures is constant (Lochaiwatana et al., 2015). 

The use of medicinal plants, especially 

phytotherapy, has shown advances in different areas 

of medicine. Although its use is old, in the last 

decades there has been a growing resumption of this 

practice. The great variety of medicinal plants 

cataloged and those whose biological potential is yet 

to be discovered have motivated the field of research, 

public health services, and users, directly influencing 

the socioeconomic sector (Figueiredo et al., 2014). 

Phytotherapics are plant species that have 

active substances and can be found in different 

pharmaceutical forms. They represent an alternative 

measure, mainly in public health, where they 

prioritize drugs with reduced cost, with the same 

purposes as industrialized synthetics, and mainly, an 

attempt to ensure social equity (Di Stasi, 1994; 

Toledo et al., 2003).  

In Brazil, the use of medicinal plants was 

based on the sum of different cultures (Indigenous, 

Africans, and Portuguese). Thus, the great diversity 

of peoples, combined with a large number of plant 

species, resulted in a vast popular culture (Sousa et 

al., 2008). 

The World Health Organization (WHO) 

estimates that approximately 80% of the world 

population, especially developing countries, use this 

resource, as the main form of treatment in different 

pathologies, and for many, the only resource too 

(Rosa et al., 2011; WHO, 2014). The use of plants for 

therapeutic purposes has been recognized by the 

WHO since 1978, however, in Brazil, their use was 

encouraged since 2006, with the creation of the 

National Policy for Integrative and Complementary 

Practices (PNPIC) and the National Policy for 

Medicinal and Phytotherapeutic Plants (PNPMF) for 

the Unified Health System (Brazil, 2018). 

In dentistry, phytotherapy was recognized as 

an integrative and complementary practice to oral 

health in 2008, following the resolution of the 

Conselho Federal de Odontologia 082/2008, Article 

7. Scientific studies on herbal medicines in dentistry 

are necessary to reinforce the importance of the 

insertion of this practice to dental surgeons (Conselho 

Federal de Odontologia, 2008). 

Although old, the use of plant species for the 

treatment of different oral pathologies is restricted, 

either to treat oral diseases or to treat systemic 

diseases with oral manifestations (Oliveira et al., 

2007; Soyama, 2007; Lustosa et al., 2008), with little 

scientific support (Varoni et al., 2012). Thus, the 

great therapeutic potential found in different species, 

associated with the need for new products in the 

dental field, with biological and antimicrobial 

properties, has motivated in recent years different 

segments of research, especially phytotherapy (Bretz 

et al., 1998). 

Casearia sylvestris (C. sylvestris) is a 

common species in tropical America, being found in 

different countries such as Mexico, Uruguay, 

Argentina, and Brazil (Cavallari et al., 2010). It 

belongs to the Salicaceae family and has several 

popular names such as guaçatonga, café bravo or erva 

do bugre (Sassioto et al., 2004). 

Brazil has about seventy species of the genus 

Casearia (Le Cointe, 1934; Schoenfelder et al., 

2008), which are distributed in at least 22 states, as 

São Paulo, Paraná, Rio de Janeiro, Amazonas, Bahia, 

and others (Cavallari et al., 2010). Due to its 

therapeutic potential, C. sylvestris has become a 

species of medical and dental interest (Le Cointe, 
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1934; Schoenfelder et al., 2008). More than 287 

components have already been isolated from this 

plant (Xia et al., 2015), and the antibacterial activity 

is one of its outstanding characteristics (Schneider et 

al., 2006; Da Silva et al., 2008; Weckwerth et al., 

2011; Falcão et al., 2017). Among the main isolated 

components of plants are clerodane diterpenes, 

triterpenes, flavonoids, essential oils, and 

sesquiterpenes (Csipak, 2011; Prieto et al., 2013a; 

Prieto et al., 2013b; Bou et al., 2013; Felipe et al., 

2014; Ferreira et al., 2014; Xia et al., 2015). 

Clerodane diterpenes, known as casearins, 

are responsible for the different pharmacological 

properties presented by the species. The healing, 

antiophidic, antibacterial, antiprotozoal, and anti-

inflammatory action is due to the presence of 

isoprene units, which give rise to active metabolites, 

present in casearins, and these, found in the leaves of 

C. sylvestris (Mosaddik et al., 2004; Esteves et al., 

2005; Mesquita et al., 2007; Cavalcante et al., 2007). 

C. sylvestris through its antimicrobial action 

is used in the treatment of flu, colds, skin ulcerations, 

and diarrhea (Carvalho et al., 1998; Oberlies et al., 

2002; Mosaddik et al., 2004; Silva et al., 2006), as an 

antiulcerogenic activity (Aboin et al., 1987; Basile et 

al., 1990; Esteves et al., 2005), presenting 

effectiveness on tumor cells (Felipe et al., 2014; 

Pereira et al., 2017) and with anti-hyperalgesic effect 

(Piovesan et al., 2017). 

In Brazil, among the 71 species of medicinal 

plants published by the Ministry of Health in 2009, 

through the National List of Medicinal Plants of 

Interest to the Unified Health System (RENISUS), 

aimed at the study and production of herbal 

medicines, C. sylvestris is present (Brasil, 2006). 

Pinheiro & Andrade (2008), in their studies, 

concluded that C. sylvestris is among the most 

studied species in the field of dentistry, and these 

results were presented at meetings of the Brazilian 

Society of Dental Research (SBPqO). 

In the dental area, the studies with C. 

sylvestris are focused on the treatment of herpes 

labialis (Cury, 2005), thrush (Silva, et al., 2016), the 

treatment of periapical infections (Da Silva et al., 

2004; Duarte et al., 2009) and the use of dentifrices 

(Arantes, 2002). 

Also, in the results described by Duarte et al. 

(2009), it was verified that the association of calcium 

hydroxide paste with C. sylvestris, showed similar 

results regarding pH and ion release when compared 

with the association between calcium hydroxide and 

propylene glycol, as well as in the use of 

chlorhexidine as well. 

Thus, the great challenge of today's dentistry 

is to find natural products with antimicrobial action, 

for the treatment of different pathologies that affect 

the dental element (Roberts, 2002), as well as in the 

search for substances capable of controlling dental 

hypersensitivity (Aranha, 2003). 

In this way, the objective of the present work 

was to investigate the effectiveness of the 

mineralizing action of C. sylvestris on dentin block in 

its pure form and on toothpaste, using scanning 

electron microscopy. 

 

MATERIAL AND METHODS  

Chemicals 

Chem 1, chem 2, chem 3 were purchased from 

Sigma-Aldrich (St. Louis, MO, USA).  

 

Preparation of bovine dentin specimens 

To verify the mineralizing action of C. sylvestris, 

bovine teeth (central incisors) were used, obtained 

through the Faculty of Dentistry of Bauru (FOB - 

USP). 

For the execution of the experimental part, 60 

blocks of sterile bovine dentin (central incisors) were 

prepared. Each block was cut to a thickness of 4 x 0.8 

mm using a metallographic cutting machine type 

ISOMET LowSpeedSaw (Buehler Ltd, Lake Bluff 

IL, USA), and then sanded from a polishing machine 

according to the methodology of Oh et al. (2015).  

Subsequently, to remove organic residues and 

dentin smear layer, the blocks were treated with 1% 

sodium hypochlorite for 30 minutes and 17% EDTA 

for 5 minutes. Then, simulating the oral cavity 

environment, the dentin blocks were immersed in 

artificial saliva solution, according to the protocol: 

50mM Tris-HCl pH 7.6 buffer solution with 2.58 mM 

calcium chloride, 1.55 mM phosphates, and 180mM 

of sodium chloride. They were incubated in closed 

containers, at a temperature of 37°C for 7 days. After 

7 days, the fragments were removed and washed with 

deionized water for 50 seconds. 

 

Obtaining the test substances  

The test substances used in the research were 

prepared at a compounding pharmacy, according to 



 

Melo et al. Casearia sylvestris in the obliteration of dentinal tubules and control of hypersensitivity 

 

Boletín Latinoamericano y del Caribe de Plantas Medicinales y Aromáticas / 233 
 

the formulation of the Laboratory Panizza, São Paulo, 

Brasil The paste based on C. sylvestris contained in 

its composition: hydroxyethyl cellulose 2%, 

methylparaben 0.18%, propylparaben 0.05%, Sorbitol 

5%, calcium carbonate 5%, sodium lauryl sulfate 

0.1%, aroma of strawberry 0.2%, tincture of 

guaçatonga 10%, sucralose 0.05%, menthol 0.2%, 

dye and purified water. The extracts were added with 

Carbopol (polymer) to obtain the gels.  

 

Obtaining and fractionating the ethanolic extract of 

C. sylvestris leaves 

The collection of the leaves of C. sylvestris was 

carried out in the Garden of Medicinal and Toxic 

Plants at the Faculty of Pharmaceutical Sciences of 

UNESP-Araraquara. The C. sylvestris exsiccata, 

under the specimen number AGS 102 (21º81'46”, 6 

South, 48º20'21”, 5 West) is stored at the State 

Scientific Herbarium “Maria Eneyda P. Kauffman 

Fidalgo”, at the Botanical Institute of the Government 

of the State of São Paulo. 

The Chemistry Institute of Universidade 

Estadual Paulista de Araraquara, in partnership with 

the pharmacognosy laboratory of the Faculty of 

Pharmaceutical Sciences - UNESP, performs the 

isolation, identification, and characterization of the 

purity of the Casearia species. 

According to Oda et al. (2019), the casearin J 

(cas J) and casearin O (cas O) were isolated from the 

ethanolic extract of the leaves of C. sylvestris. The 

dried and powdered leaves (1.5 kg) were extracted by 

maceration with ethanol (1:15 w/v, 120 h) at 40°C 

with occasional stirring. The organic solvent was 

evaporated by an IKA® DEST KV 05S3 (Labcontrol, 

São Paulo, Brazil) evaporator to yield the dry extract 

(163.9 g, 10.9%, m/m). 

The extract fractionation was conducted as 

described by Sposito et al. (2019). Casearin J was 

obtained from fractions SF 17–19 and casearin O 

from SF 15–16 after semi-preparative purification 

(tR=27.8 min) using an Agilent® Eclipse XDB C18 

column (250×21.20 mm×7 μm) (Santa Clara, EUA) 

with a mobile phase employing 77% isocratic 

methanol for 90 min, a flow rate of 15.0 mL/min and 

an injection volume of 2.000 μL. 

 

Methodology for mineralization analysis of dentinal 

tubules 

The analysis of the samples was performed in two 

distinct periods, with 30 and 60 days. After being 

removed from the artificial saliva, the dentin blocks 

went through a washing process (three times) with 

sterile buffer solution, in the sequence, dried with 

absorbent paper, and distributed in a number of six on 

sterile Petri dishes. 

Six test groups were prepared with the aid of 

a sterile microbrush (Figures No. 1A, No. 1B and No. 

1C), and distributed, according to the material of 

choice, into 24-well cell culture plates, like 

methodologies describe by Oda et al., (2019) and 

Spósito et al., (2019): 

● Group 1: prepared with an ethanolic extract 

from C. sylvestris. 

● Group 2: composed of fractions of 

diterpenes, rich in casearin, from C. sylvestris. 

● Group 3: composed of fractions of 

diterpenes, rich in casearin, from C. sylvestris added 

of an aqueous solution of Iron III Chloride (0.5g/L). 

● Group 4: containing C. sylvestris based paste, 

commercially available. 

● Group 5: containing calcium hydroxide paste 

with propylene glycol vehicle. 

● Group 6: negative control with sterile 

deionized water.  

The applications of the respective substances 

were performed every 24 hours, totaling four 

applications for each group. The artificial saliva, in 

which the dentin blocks were immersed, was replaced 

once a week, every 7 days, at room temperature. 

After the determined time (30 and 60 days), 

the samples were removed for later analysis of the 

mineralization capacity of the dentinal tubules, with 

the aid of scanning electron microscopy (SEM). 

 

Preparation of samples for the scanning electron 

microscopy procedure 

For the analysis of the mineralization capacity of the 

dentinal tubules, using a scanning electron 

microscope, the samples underwent a dehydration 

process in ethyl alcohol in different concentrations, 

25%, 50%, 70%, 90%, and absolute alcohol (99.5%). 

The specimens were immersed in alcohol for 10 

minutes, each concentration. In the sequence, the 

samples were stored in an oven (37ºC) for a period of 

24 hours and then placed in a vacuum desiccator for 

48 hours. 
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Figure No. 1A 

Application of the tested substances in the dentin blocks with the aid  

of a sterile microbrush in sterile Petri dishes 

 
 

 

 

 

 

 

 

Figure No. 1B  

Dentine blocks being packed in cell culture plates of 24 wells and covered by artificial saliva,  

after the application of the test substances 
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Figure No. 1C 

Cell culture plate of 24 wells containing the dentin blocks with the respective test groups  

for further analysis at 30 and 60 days 

 
 

 

 

 

 

 

The device used to metalize the samples was 

the Shimadzu C-50 (Shimadzu do Brasil Comércio 

Ltda, São Paulo, SP, Brazil) for 10 minutes. Then, a 

SEM Shimadzu SSX-550 Superscan (Shimadzu do 

Brasil Comércio Ltda, São Paulo, SP, Brazil) was 

used, with a power of 20 kV and increases of 500 and 

1000 times, where 9 images of each block were 

obtained. 

In the quantitative analysis of the 

photomicrographs, the number of open, partially 

closed, and closed tubules was observed with the help 

of a computer program (Image Pro Plus®), and in the 

qualitative analysis, criteria such as the characteristic 

of the dentin surface, obliterated dentin tubules and 

film deposit or precipitated were considered. The 

analysis of the photomicrographs was performed by a 

single observer, establishing a score from 1 to 4 

according to the observed results (Al-Saud & 

Nahedh, 2012). 

The Kruskal-Wallis and Dunn tests helped to 

calculate the comparative analysis of the dentin 

surface, established from the mean scores. To check 

the degree of dentin tubule obliteration, the Shapiro-

Wilk normality test was used, followed by the one-

way analysis of variance (ANOVA) and Tukey's test 

for multiple comparisons. Finally, to check the 

significance level (p<0.05), the software Prisma 6.0 

(GraphPad Software Inc., La Jolla, CA, USA) was 

used. 

 

RESULTS 

Mineralizing action of C. sylvestris (descriptive 

analysis of dentin surface) 

The qualitative analysis of the obliteration of the 

dentinal tubules was established by means of scores 1 

to 4, considering characteristics such as dentin 

surface and deposits in the dentinal tubules (Figure 

No. 2). 

- Score 1: Dentinal tubules partially occluded, 

surface without precipitation. 

- Score 2: Most occluded dentin tubules, 

surface without precipitation. 

- Score 3: Most occluded dentin tubules, 

surface partially covered with film or 

precipitated. 

- Score 4: All dentin tubules fully occluded 

and surface fully covered with film or 

precipitated. 
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Figure No. 2  

Representative photomicrographs of the qualitative analysis of the dentinal tubules’ obliteration  

(A: Score 1; B: Score 2: C: Score 3; D: Score 4) 

 

 
 

 

 

 

 

In the comparative analysis between the 

mean and standard deviation of the scores in relation 

to the obliteration of the dentinal tubules, the results 

obtained revealed a significant difference (p<0.05) in 

the evaluation between groups 1 and 4 at 30 days 

(Figure No. 3). At 60 days no statistically significant 

differences were observed between the groups 

(Figure No. 4). 
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Figure No. 3 

Average scores of dentin tubule obliteration obtained at 30 days in the different groups analyzed (G1: 

ethanolic extract; G2: diterpene fractions, rich in casearin; G3: diterpene fractions, rich in casearin + 

aqueous solution of iron III chloride (0.5 g/L); G4: paste based on C. sylvestris; G5: calcium hydroxide paste 

with propylene glycol vehicle; G6: negative control with sterile deionized water) 

 
 

Figure No. 4 

Average scores of dentinal tubule obliteration obtained at 60 days in the different groups analyzed (G1: 

ethanolic extract; G2: diterpene fractions, rich in casearin; G3: diterpene fractions, rich in casearin + 

aqueous solution of iron III chloride (0.5 g/L); G4: paste based on C. sylvestris; G5: calcium hydroxide paste 

with propylene glycol vehicle; G6: negative control with sterile deionized water) 

 
 

 

Tables No. 1, No. 2, and No. 3 represent the 

mean and standard deviation from the counting of 

open, partially closed, and closed dentinal tubules of 

the different groups and treatment time. Figures No. 

5, Figure No, 6, and Figure No. 7 show the 

relationship between the groups at different periods 

(30 and 60 days). 
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The comparison of the number of open dentin 

tubules between the same groups (Table No. 1), 

taking into account the analyzed periods, showed no 

difference in any of the proposed treatments 

(p>0.05). 

The open dentin tubules showed no 

difference between the groups at 30 days. The 

difference between treatments was found at 60 days 

(p<0.005) (Figure No. 5). 

 

Table No. 1 

Comparison between the mean and standard deviation of the number of open dentin tubules, at 30 and 60 

days, in the different groups analyzed 

Dentinal Tubules Open 

 G1 G2 G3 G4 G5 G6 

30 days 139,16 ± 27,47 153 ± 27,47 18 ± 33,64 37 ± 33,64 25,33 ± 27,47 3 ± 47,58 

60 days 220 ± 27,47 90 ± 27,47 10,5 ± 33,64 7 ± 27,47 1,5 ± 33,64 3,66 ± 27,47 

 p > 0,05 p > 0,05 p > 0,05 p > 0,05 p > 0,05 p > 0,05 

G1: ethanolic extract; G2: diterpene fractions, rich in casearin; G3: diterpene fractions, rich in casearin + 

aqueous solution of Iron III Chloride (0,5 g/L); G4: paste based on C. sylvestris; G5: calcium hydroxide paste 

with propylene glycol vehicle; G6: negative control with sterile deionized water 

 

 

 

 

Figure No. 5 

Open dentinal tubules. Comparison between treatment groups, in periods of 30 and 60 days (G1: ethanolic 

extract; G2: fractions of diterpenes, rich in casearin; G3: fractions of diterpenes, rich in casearin + aqueous 

solution of Iron III Chloride (0.5 g/L); G4: paste based on C. sylvestris; G5: calcium hydroxide paste with 

propylene glycol vehicle; G6: negative control with sterile deionized water) 
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The number of partially closed dentin tubules 

(Table No. 2) showed no difference between 

treatment times within the same group or between 

different treatments at 30 and 60 days (p>0.05) 

(Figure No. 6). 

 

 

 

 

 

 

Table No. 2 

Comparison between the mean and standard deviation of the number of partially dentinal tubules closed, at 30 

and 60 days, in the different groups analyzed 

Partially Closed Dentinal Tubules 

 G1 G2 G3 G4 G5 G6 

30 days 219,5 ± 47,41 175,33 ± 47,41 187 ± 58,07 116,5 ± 58,07 191 ± 47,41 91 ± 82,13 

60 days 221 ± 47,41 69,33 ± 47,41 144,5 ± 58,0 87,66 ± 47,41 177,5 ± 58,07 250,33 ± 47,41 

 p > 0,05 p > 0,05 p > 0,05 p > 0,05 p > 0,05 p > 0,05 

G1: ethanolic extract; G2: diterpene fractions, rich in casearin; G3: diterpene fractions, rich in casearin + 

aqueous solution of Iron III Chloride (0,5 g/L); G4: paste based on C. sylvestris; G5: calcium hydroxide paste 

with propylene glycol vehicle; G6: negative control with sterile deionized water 

 

 

 

Figure No. 6 

Partially closed dentinal tubules. Comparison between treatment groups, in periods of 30 and 60 days (G1: 

ethanolic extract; G2: fractions of diterpenes, rich in casearin; G3: fractions of diterpenes, rich in casearin + 

aqueous solution of Iron III Chloride (0.5 g/L); G4: paste based on C. sylvestris; G5: calcium hydroxide paste 

with propylene glycol vehicle; G6: negative control with sterile deionized water) 

 

 
 

 

In the analysis between the same group 

(Table No. 3), regarding the closed dentin tubules, it 

was found that there was no difference between the 

periods (p>0.05). When the comparison between 

groups took place (Figure No. 7), a significant 

difference was noted only between groups 1 and 4, at 

60 days (p<0.05). 
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Table No. 3 

 Comparison between the mean and standard deviation of the number of closed dentin tubules at 30 and 60 days 

in the different groups analyzed 

Closed Dentinal Tubules 

 G1 G2 G3 G4 G5 G6 

30 days 279,83 ± 64,4 230 ± 64,41 317,5 ± 78,8 419,5 ± 78,8 480 ± 64,41 472 ± 111,5 

60 days 226 ± 64,41 324,66 ± 64,41 502 ± 78,8 536 ± 64,41 446,5 ± 78,8 397,33 ± 64,41 

 p > 0,05 p > 0,05 p > 0,05 p > 0,05 p > 0,05 p > 0,05 

G1: ethanolic extract; G2: diterpene fractions, rich in casearin; G3: diterpene fractions, rich in casearin + 

aqueous solution of Iron III Chloride (0,5 g/L); G4: paste based on C. sylvestris; G5: calcium hydroxide paste with 

propylene glycol vehicle; G6: negative control with sterile deionized water 

 

 

Figure No. 7 

Closed dentinal tubules. Comparison between treatment groups, in periods of 30 and 60 days (G1: ethanolic 

extract; G2: fractions of diterpenes, rich in casearin; G3: fractions of diterpenes, rich in casearin + aqueous 

solution of Iron III Chloride (0.5 g/L); G4: paste based on C. sylvestris; G5: calcium hydroxide paste with 

propylene glycol vehicle; G6: negative control with sterile deionized water) 

 
 

 

 

DISCUSSION 

As an aid to clinical studies, "in vitro" research with 

desensitizing agents has become frequent, mainly 

involving the use of plant species (Toledo et al., 

2003). However, it is important to consider that "in 

vitro" research has certain limitations, mainly 

because it does not fully reproduce the oral cavity 

environment, microorganisms, saliva, food patterns, 

as well as psychic determinants (Martineli et al., 

2001). 

Demystifying the true mechanism of action 

by which dental hypersensitivity occurs, as well as 

the search for effective desensitizing agents, remains 

a great challenge in dentistry (Gillam et al., 2002) 

since it represents a common cause among people, 

ranging from 4% to 57% of the population 

(Orchardson & Gillam, 2000). 

Among the components of desensitizing 

toothpastes, several plant species have been tested, 

such as propolis (Ribeiro et al., 2016); cashew 

nutshell liquid (Moreira, 2018), and C. sylvestris, 

proposed in this study. 

The aqueous solution of iron chloride, 

associated with casearin and calcium hydroxide paste 

with propylene glycol vehicle, was used to establish 

the degree of effectiveness of C. sylvestris in the 
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obliteration of dentinal tubules (Ejima et al., 2013).  

In the qualitative analysis of the dentin 

surface after 30 days, it was possible to observe 

differences in the scores, between the ethanolic 

extract and the paste based on C. sylvestris. The 

ethanolic extract showed no deposition of material on 

the surface, resulting in a large number of open 

dentin tubules. The treatment with C. sylvestris-based 

paste made it possible to verify the presence of 

surface material, and almost all the obliterated 

tubules. 

It was also verified that at 30 days there was 

the proximity of results between groups 5 and 6, 

which may be justified by the fact that it is a closed 

system, in vitro, and could interfere with the 

mechanism of action of calcium hydroxide. 

Dias et al. (2014), in their studies, evaluated 

the different dentin drying protocols and found that 

isopropyl alcohol maintained the wettability of the 

dentinal tubules by the lower water removal from the 

dentinal tubules. However, in our studies, even not 

using Isopropyl alcohol but 100% ethanol added to C. 

sylvestris extract, the results obtained were similar to 

those described by Dias et al. (2014), resulting in less 

deposition of precipitated and less amount of 

obliterated dentinal tubules. 

The satisfactory results when the dentin 

surface was treated with C. sylvestris-based paste are 

in line with Cummins (2011), studies since the C. 

sylvestris-based paste contained calcium carbonate in 

its formulation. Thus, this association promotes the 

formation of a layer of calcium and phosphate on the 

dentin surface, leading to a reduction in dentin 

permeability by increasing the rate of tubular 

obliteration, culminating in a reduction in dentin 

sensitivity. All these characteristics were observed in 

the quantitative analysis at 60 days, where the group 

treated with C. sylvestris based paste showed an 

expressive amount of dentin tubules closed by 

deposition of material on the dentin surface. 

Also, when establishing comparison patterns 

of the associations made between calcium carbonate 

and C. sylvestris extract, and calcium hydroxide 

having propylene glycol as the vehicle, it was 

verified that the first association presented similar 

results to the second one, being the last one 

considered the gold standard in the mineralization of 

dentinal tubules. However, the satisfactory results 

obtained from this association in the present study 

may represent a viable measure of home treatment for 

patients with dentin hypersensitivity (Godonfini et 

al., 2008), since the choice of treatment, in most 

cases, falls on the indication of desensitizing 

toothpastes (Pinto et al., 2012), which should be used 

regularly (Davies et al., 2011; Wang et al., 2011). It 

is important to emphasize the need for continuity of 

these studies since most of the tubular obliteration 

occurred at 60 days.  

The conventional treatment for 

hypersensitivity is done through the use of anti-

inflammatory drugs. Considering that C. sylvestris is 

rich in terpenes, which are a class of secondary 

metabolites formed by isoprenic units, classified 

according to the number of carbons: monoterpenes, 

sesquiterpenes, diterpenes and triterpenes, being that 

the triterpenes, of the oleanane type demonstrate anti-

inflammatory and hepatoprotective effect, being this 

effect dependent on the inhibition of the enzymes 

lipooxygenase-5, nitric oxide synthetase, 

cyclooxygenase-2 and nuclear activation factor-κB 

(Zhang et al., 2013) , which may justify the effect of 

the extract in reducing hypersensitivity through the 

anti-inflammatory activity of this active, in the 

experimental protocol used.  

It is important to emphasize that it is difficult 

to dissociate the effect of calcium carbonate isolated 

from C. sylvestris in an in vitro study, since in the 

present study obliteration of dentinal tubules was 

observed. Therefore, a clinical study is suggested, to 

evaluate to what extent the obliteration observed in 

the in vitro study was able to decrease pain 

sensitivity, which could be caused by the anti-

inflammatory action of C. sylvestris.  

 

CONCLUSION 

The results obtained indicated a positive relationship 

in the use of C. sylvestris in the formulation of a 

toothpaste, for the purpose of obliteration of the 

dentinal tubules. 

The satisfactory indicators, resulting from the 

association of C. sylvestris with calcium carbonate, 

by the obliteration capacity of the dentinal tubules, 

require new studies, including clinical trials, to better 

prove its efficacy in the treatment of dentinal 

hypersensitivity.  
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