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A degradacao quimica da dentina e os papéis da saliva nas
lesbes cervicais nao cariosas — revisao da literatura

RESUMO

Esta reviséo elucida a degradagao quimica da estrutura dental e os papéis da saliva na origem e progressao
de lesbes cervicais ndo cariosas. A degradacéo quimica da dentina é um fator predominante que contribui para
a origem e progressao de lesdes cervicais nao cariosas que incluem fatores biocorrosivos: efeitos quimicos,
bioguimicos, eletroquimicos e proteoliticos da dentina. O processo biocorrosivo envolve agentes endégenos
e exdgenos. No que diz respeito aos papéis da saliva, a taxa de fluxo, a capacidade de tamponamento, o pH
e sua composigao proteica séo parametros validos para identificar fatores biocorrosivos. Assim, a associagéo
de agentes acidos, parametros salivares alterados e proteases especificas séo condigées importantes para
promover o desgaste dental. Pode-se concluir que os agentes acidos endégenos e exdgenos, parametros
salivares e biomarcadores orais especificos sdo importantes para apoiar o diagnéstico e manejo do desgaste
dentério e lesdes cervicais ndo cariosas.

Palavras-chave: dieta; refluxo gastroesofagico; saliva; eroséo dentéria; desgaste dos dentes.

Correspondence:
Paulo Vinicius Soares
paulovsoares@yahoo.com.br

Received: September 25, 2017
Accepted: April 19, 2018

Conflict of Interests: The authors state that there
are no financial and personal conflicts of interest that
could have inappropriately influenced their work.

Copyright: © 2017 Souza et al.;
licensee EDIPUCRS.

This work is licensed under a
Creative Commons Attribution 4.0 International License.

http://creativecommons.org/licenses/by/4.0/

199


mailto:paulovsoares@yahoo.com.br
mailto:paulovsoares@yahoo.com.br
mailto:paulovsoares@yahoo.com.br
mailto:paulovsoares@yahoo.com.br
mailto:paulovsoares@yahoo.com.br
mailto:paulovsoares@yahoo.com.br
mailto:paulovsoares@yahoo.com.br
http://revistaseletronicas.pucrs.br/ojs/index.php/fo
http://dx.doi.org/10.15448/1980-6523.2017.4.28634
http://creativecommons.org/licenses/by/4.0/

INTRODUCTION

Noncarious Cervical Lesions (NCCLs) are characterized
by hard tissue loss in the cement-enamel junction
(CEJ) [1-4]. NCCLs are commonly found in dental practice,
with prevalence rates up to 85% [5]. The origin and
progression of theses lesions are related to three etiological
factors: stress (tensile/compressive stress concentration),
biocorrosion (acid-induced dentin chemical degradation)
and friction (attrition and abrasion) [2,6]. Although there
is no consensus regarding the diagnostic and management
of NCCLs, the knowledge of multifactorial etiology is
important to prevent more aggressive dental structure
damage (Figure 1) [7,8].

Figure 1. Saliva in contact with teeth with NCCLs. A — Maxillary teeth;
B — Mandibular teeth.
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The biocorrosion process refers to the chemical,
biochemical and electrochemical degradation of the tooth
structure caused by the activity of acid agents, proteolytic
and piezoelectric effects [3]. This process occurs at the
microstructural dental tissues level and it is potentialized
by friction and stress [9-11]. The pathogenesis of the
chemical degradation is related to endogenous (proteases,
GERD) and exogenous (dietary habits, physical exercise,
oral hygiene and lifestyle) factors, besides biological
factors [7,11,12].

The term "dental erosion" has been widely used in
literature to refer to the tooth wear as consequence of acid
degradation, however, the process of tooth surface erosion
is characterized by the movement of liquids and corrosive
fluids in constant contact with the dental structure, being
therefore a physical wear mechanism [2, 13, 14]. Differently,
the biocorrosion is a complex process involving chemical
reactions between acids derived from different origins
and the components of dental structures and, therefore, a
biochemical process of degradation [3, 15, 16].

The saliva conditions influence the capability of
biocorrosive wear and is related to salivary parameters,
composition and salivary pellicle thickness [6,17].
Furthermore, salivares tests can be used to determine high-
risk patients and biocorrosive process to prevent more
aggressive dental wear (Figure 2) [18]. Thus, the purpose
of this literature review was to elucidate the dental structure
chemical degradation and saliva roles in the origin and
progression of NCCLs.

Dentin chemical degradation mechanisms and
endogenous/exogenous acids

The dental chemical degradation process is promoted
for endogenous and exogenous acids, proteolytic agents
and piezoelectric effects [6]. Exposure by acids agents is
frequent in some populations, caused by endogenous acids
(presented on biofilm, gingival crevicular fluid and gastric
juice) or exogenous agents (diet behavior and occupational
habits) [2, 18-21].
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Figure 2. Structural criteria and parameters addressed salivary in dentinal degradation and Noncarious
Cervical Lesions progression and Causal factors of the dentin chemical degradation process.
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Patients with gastroesophageal disorders, such as
gastroesophageal reflux, bulimia, regurgitation, and
periodic vomiting, were found to be at high risk for dental
endogenous biocorrosive processes [12,17,20-22]. The
severity of dental wear and chemical degradation of the
structures due to gastrointestinal disorders is directly related
to the duration and frequency of the acid reflux, area of acid
in contact, pH and saliva flow [23]. Some patients with
bulimia may not present wear caused by acidic substances
due to their salivary parameters, such as buffering capacity
and flow rate [7,12].

Exogenous acids from food and diet behaviors, such
as citrus fruits and juices, carbonated beverages, sports
drinks, teas, vinegars, vegetables and other foods, have
high biocorrosive potential [24]. These types of foods are
composed of several acids, such as citric, tartaric, phosphoric
and lactic acid, which contribute to the increased risk of
dental chemical degradation, since they have pH below the
critical level for the corrosion of the dental structure (pH
of'5,5) [25,26]. In this way, the exogenous agents accelerate
the dentin chemical degradation, which is related to NCCLs
origin and progression [5]. The first clinical signs of
biocorrosive tooth wear manifests as changes in the optical
properties of the enamel, followed by changes in the original
tissue morphology [11]. The pattern of chemical degradation
can be modulated by protective factors as the tooth
position [21]. It justified the higher prevalence of NCCLs in
the buccal face due to greater contact to acidic substances
and lower amount of serous saliva [17].

Saliva roles as protective, signaling and
diagnostic agent

Saliva is composed by inorganic and organic
components. The inorganic components are related to
bicarbonate buffering capacity of the saliva, while calcium
and phosphate contribute to tooth mineral integrity [17,27].
Organic composition is related to proteins and glycoproteins,
which influence many aspects of oral health. Intact histatins
were identified in vivo and are responsible for salivary
pellicle formation [27]. Moreover, the organic components
are attributed to anti-demineralization properties [27,28].
The mucins prevent desiccation because their viscoelastic
properties provide adequate lubrication and contribute to
protector effect of salivary pellicle against metalloproteinases
and biocorrosion [28]. Before contacting the enamel, acids
must diffuse through a film of mucins, glycoproteins and
other enzymes to reach the tooth [28,29].

Salivary flow is a measure of saliva secreted at rest or
stimulated in a given time, expressed in ml/minute. It can be
produced at rest or under mechanical, gustatory, olfactory
and psychological stimulation [29]. Chemical degradation
can be associated with low salivary, the decrease in salivary
flow may be associated with aging, medications, irradiated
patients and in cases of exercise excessive [30,31]. Low
salivary flow, impaired output of total protein, amylase and
electrolytes are influenced by acute alcohol consumption
and increase chance to development of NCCLs [29]. The
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hypersalivation and high buffering capacity are associated
to lower prevalence of NCCLs, even on individuals with
acids habits or gastrointestinal disturbances [32,33]. This
is considered a defensive mechanism and it acts producing
serous saliva in higher volume and with greater concentration
of glycoconjugate, protein and bicarbonate in comparison
with asymptomatic controls [34].

Unstimulated flow rate and higher chloride concentration
are independent factors that contribute to dental wear [35].
On the other hand, the presence of calcium and total
protein is responsible to form the salivary pellicle and to
difficult the acids effects on dental surface [28,34]. This
pellicle acts as diffusion barrier of serous saliva in intimate
contact and strongly adhered to the dental surface [17,36].
Furthermore, many proteins present salivary pellicle,
which shows an important role against dental chemistry
degradation [17,28,34,36].

Another important salivary parameter is the buffering
capacity. This parameter is responsible for the neutralization
and dilution of acids that cause tooth wear. It occurs by
maintaining constant oral pH and eliminating acidic
substances through swallowing, contributing to the
reduction of tooth structure loss. In a stage of ideal
buffering capacity and neutral pH, saliva is supersaturated
in relation to the solubility products of hydroxyapatite,
that is, the enamel will gain calcium and phosphate, since
there are more of these ions in the salivary fluid than in the
enamel [23,36].

In a stage of compromising buffer capacity and presence
of acidic substances saliva presents a low concentration of
calcium and phosphate, which will cause, to the tooth, the
loss of these ions to the saliva in an attempt to maintain the
balance, generating the dental degradation. However, if this
situation does not last for a long period, the pH returns to
normal (> 5.5) and the normal buffering capacity and saliva
supersaturation will be restored [17,37].

The loss of tooth structure tends to be more aggressive
conforming the salivary pH decrease [23]. This fact is
reflected by the acceleration of mechanical stress wear
after the immersion of samples in acidic solution [38].
Salivary pH is variable and its action is determined not
only by the acidity, but also by the interaction between the
components of the solution and the levels of saturated ionic
components [39]. Acid solutions act on salivary calcium and
phosphate, reducing the salivary saturation and influencing
the concentration gradient in the oral environment. The pH
measures the degree of acidity, neutrality or alkalinity of
a solution [39,40]. A lower salivary pH activates specific
proteases that degrade extracellular matrix proteins and
different forms of collagen [36,38].

The acid diet ingestion results in salivary pH decrease
and it stays lower for a longer period of time [40]. Moreover,
the saliva parameters show a lower buffering capacity of
pH at 5.5 [38,40]. On the other hand, organic material on
the tooth structure reduces the demineralization rate by
increasing the amount of collagen phosphoproteins, thereby
slowing the progression of chemical degradation [30].

201



Through the analysis of the complex salivary
composition, it may be possible to identify biochemical
markers that indicate the presence of a particular disease,
condition or change [41]. These biomarkers could be used
to evaluate biological and physical states [41,42]. Proteins
and peptides were identified as the ideal salivary biomarkers
for diagnostics [42]. However, to use these components as
diagnostics, their basal states in saliva must be known [43].
Some biomarkers of stress in saliva can be important as
cofactor to the development of several oral diseases,
once higher hydrocortisone concentrations significantly
up regulated the expression of matrix metalloproteinase
(MMP) -1, -2, -7, and -11 and tissue inhibitor of MMP
(TIMP)-1 in human gingival fibroblasts, which might
constitute a mechanism for periodontitis and dentin
degradation [44]. However, new studies are necessaries
to discovery specific biomarkers to cervical dentin
degradation [45].

Proteolytic agents and piezoelectric effect
in dentin

Proteases are cysteine, serine, threonine, aspartate
and metalloproteinase groups, which regulate the activity
of proteins and enzymes in cells and saliva flow [46].
Trypsin and pepsin are proteases that influence dentin
chemical degradation, particularly in patients with gastric
disorders [46,47]. The optimum pH for pepsin activation
is between 1 and 3, commonly on situations with reflux of
gastric juice [47]. However, trypsin activation occurs in
neutral/basic pH (between 7 and 8) and this inactivation
occurs on presence of acids pH, for example during the
vomiting [46]. The presence of calcium and other neutralizing
factors can contribute to trypsin reactivation [48].

The release of non-collagen proteins on proteolytic
agents alters dentin collagen and makes it more susceptible
to collagen proteases [46,47,49]. Around 27-57% collagen
was degraded by collagenase, after contact to acid
substances (pH=4), and it facilitates dentin degradation
and NCCLs progression [2,49]. Proteolytic enzymes
promote dentin hydrolysis, demineralization and modulate
the salivary pellicle [12]. Proteolytic activity alters the
collagen non-helical molecule, containing inter and intra-
molecular crosslinks, and dentin collagen crosslinks are
responsible for the high insolubility and homogeneity of
collagen [50,51]. Trypsin also demineralizes dentin and
removes other proteins that maintain the collagen structure,
including non-collagenous proteins phosphoproteins,
proteoglycans, glycoproteins and gamma-carboxyglutamate
acid [52] aiding the biocorrosive process.

The proteolytic metalloproteases (MMPs) enzymes
matrix change the biofilm and residual organic matrix of
dentin [30]. This enzyme is present in desmineralized dentin
in its active form, which degrades and disorganizes the dentin
matrix [10]. The active MMPs include the biocorrosive
MMP-1 and MMP-8, collagenases MMP-2 and MMP-9,
and gelatinases, which are acid-resistant and activated by
lowering the pH [12].

VRO o[o]a) (NG Ta T2l OR WA ACARKCIEZIORN  Noncarious Cervical Lesions | Souza et al.

Therefore, nonspecific enzymes, such as pepsin,
cathepsin and trypsin, can interact with other enzymes and
contribute to the activation of specific enzymes MMPs [53].
These findings have led to the development and use of
chemical agents to minimize the deleterious effects of acidic
conditions, inhibit the action of MMPs and the piezoelectric
effect [51].

The piezoelectric effect happens when the dentin
generates an electrical surface charge upon application of
load [54]. The magnitude of dental tissue piezoelectricity
is of 0.027pC/N [54,55]. The differential piezoelectric
behavior could be account by chemical differences in the
collagens and microarchitecture feature in dentine [55]. This
effect depends of matrix and organic components, therefore,
enamel that does not present piezoelectricity effect [54,55].

Thus, risk patients, for example bulimic patients,
without signs of dentin chemical degradation probably have
increased salivary protective properties and also increased
flow rate that promotes a thicker salivary pellicle to improve
tooth structure protection from proteolytic enzymes [22].
Therefore, the knowledge about events that promote
alterations in the oral environment is extremely important in
the treatment of damage caused and the care needed during
the procedures in clinical practice [23].

CONCLUSIONS

Dental structure chemical degradation contributes to origin
and progression of noncarious cervical lesions. The presence
of endogenous and exogenous acids agents, flow salivary rate,
buffering capacity, pH, protein composition and proteolytic
agents are valid parameters to identify biocorrosive process.
Further studies are needed to relate the laboratory and clinical
findings on the development of diagnostic methods, saliva
tests and treatments for noncarious cervical lesions.
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