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Abstract: Alkali generation by oral bacteria affects the ecology of dental biofilms and the chemical
equilibrium between enamel and dentin minerals by neutralizing the acids produced from carbohydrate
metabolism on dental plaque. As a matter of fact, it has been postulated that oral alkali production may be a
major endogenous caries-inhibiting factor. Conservative dentistry and minimal invasive therapy belong to the
most recent trends in management of dental caries. It has been recognized that new approaches to intervene
earlier in the caries process using new technologies should be the most appropriate therapy especially in “‘high
caries risk’’ children and adults. The protective principle of oral alkali production by the action of oral bacteria
was found its application to dental practice via oral care products such as toothpastes containing arginine.
However, there is insufficient clinical evidence regarding the caries-preventive effect for the inclusion of
arginine in toothpastes. Further clinical studies which will not be dependent on commercial interests are
necessary to confirm their effectiveness.

Editorial

The introduction of fluoride in dental practice and oral hygiene led to a dramatic decline in caries
prevalence worldwide [1]. The mechanism of fluoride anticariogenic action concerns the influence of
demineralization and remineralization processes of incipient caries lesions in enamel and dentin [2].
The initial carious lesions should be exposed to sufficient fluoride concentration in the aqueous phase
for a prolonged period of time to achieve the anticariogenic effect [3]. In particular, when fluoride
ions present in low, sustained concentrations in the oral fluids during an acidic challenge, inhibition of
demineralization may occur. Additionally, when the pH is re-established, low amounts of fluoride
ions in oral fluids will make them highly supersaturated with respect to fluorhydroxyapatite, speeding
up the remineralization of tooth tissues. The mineral formed under the nucleating action of the
partially dissolved minerals will then preferentially include fluoride and exclude carbonate, rendering
the enamel more resistant to future acidic challenges [1].

It is well known that dental biofilms, which are the microbial communities that naturally colonize the
surfaces of the teeth, exist in a dynamic equilibrium with host defenses and are compatible with the
integrity of the dental tissues [4]. A strong correlation has been confirmed between the compositional
and metabolic alterations of the dental biofilms and the transition from oral health to pathological
conditions such as dental caries [5]. More specifically, it has been reported that frequent acidification
of dental biofilms enhances the emergence of an acidogenic and aciduric microflora. This microflora
contains the most cariogenic bacteria such as Streptococcus mutans and Lactobacillus species, which
ferment dietary carbohydrates rapidly and as a result reduce pH and enhance demineralization of
dental tissues [4]. It has been demonstrated that dental biofilms of caries-free individuals present
higher pH values and elevated ammonia (NH;) levels, compared to dental biofilms of caries-active
individuals [6].

Alkali generation by oral bacteria affects the ecology of dental biofilms and the chemical equilibrium
between enamel and dentin minerals by neutralizing the acids produced from carbohydrate
metabolism on dental plaque [7]. As a matter of fact, it has been postulated that oral alkali production
may be a major endogenous caries-inhibiting factor [8]. The two main metabolic ways which lead to
alkali generation in dental biofilms are the hydrolysis of urea by urease enzymes and the metabolism
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of arginine via the arginine deiminase system (ADS) [4,6,8] Urea is present in salivary secretions and
gingival exudates at concentrations around 3-10 mmol/L [9]. Bacterial enzymes (ureases) rapidly
break down urea to NH; and carbon dioxide (CO,). Those enzymes are secreted by some species of
oral bacteria such as Streptococcus salivarius, Actinomyces naeslundii and oral haemophili [4].
Arginine is an amino-acid and is abundant in salivary secretions (around 50 umol/L) [10]. Arginine in
the oral cavity is catabolized primarily by the ADS and produce ornithine, NH;z and CO,, providing
adenosine tri-phosphate (ATP) [8]. Arginolytic bacteria are abundant in the normal oral flora and
include Streptococcus sanguinis, Streptococcus gordonii, Streptococcus parasanguis and
Streptococcus mitis, Lactobacillus and Actinomyces species, other oral streptococci and some oral
spirochetes [8,11].

Conservative dentistry and minimal invasive therapy belong to the most recent trends in management
of dental caries [12]. It has been recognized that new approaches to intervene earlier in the caries
process using new technologies should be the most appropriate therapy especially in “‘high caries
risk’” children and adults [12,13]. The protective principle of oral alkali production by the action of
oral bacteria was found its application to dental practice via oral care products such as toothpastes
containing arginine [14]. A recently introduced new dentifrice technology based upon 1.5% arginine
and insoluble calcium compound to reduce dental biofilm pathogenicity and enhance remineralization
of dental tissues, in combination with fluoride, has been clinically validated. This clinical validation
includes a series of clinical studies which assessed the efficacy in arresting and reversing initial
enamel and dentin caries lesions [12,14,15-17]. Taking into consideration that fluoride has limitations
under pathogenic conditions, because it does not target dental biofilms as its primary mode of action,
this toothpaste formulation may be ideally complement the effects of fluoride while targeting dental
biofilm pathogenicity.

In most of those clinical studies superior caries benefits have been reported after the use of the
arginine-containing dentifrices compared to dentifrices containing fluoride alone. However, there are
some questionable research ethics. In particular, in several of the studies the control group used non-
fluoride toothpaste. Moreover, due to the existence of conflicts of interest no conclusions can be
drawn from studies on the effects of this kind of toothpastes. In addition, arginine-containing
toothpastes cost about 40% more than ordinary fluoride toothpaste. As a result, to determine whether
it is more cost-effective, the higher cost must be considered in relation to any additional caries-
preventive effect [18].

In conclusion, theoretically the use of arginine-containing dentifrices may be a useful treatment for
prevention of dental caries, especially in children and adults. However, there is insufficient clinical
evidence regarding the caries-preventive effect for the inclusion of arginine in toothpastes. Further
clinical studies which will not be dependent on commercial interests are necessary to confirm their
effectiveness.
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