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Abstract

Statistical data from studies on the effectiveness of probiotics do not follow a normal distribution, as the literary findings have decisive results correlate because of
the difficulty of controlling the variables in each study. Probiotics have been used as flora modulator in response to oral health. The apparent results are considered
from some microbiological factors (individual biofilm) that insert in individuals more or less susceptible groups to caries, periodontitis and halitosis. Nevertheless it
is noteworthy that the use and the potential of probiotics are arguably directly proportional to other health conditions. Among these the socio-economic conditions
stand out, those are rarely covered by research of this nature. This study aimed to track down several scientific studies that link positive and negative factors about
the action of probiotics on pathogenic microorganisms such as Streptococcus mutans and Candida albicans. The methodology consisted of the advanced search in
databases such as Pubmed, Scielo, Lilacs and various universities platforms, using the Mesh Terms: Probiotics, Streptococcus mutans, Candida albicans, Oral Pathology
Microorganisms, Oral Health and Probiotics and Effects of Positive and Negative Oral probiotics. For the probiotic to be able to exert an anticariogenic effect;
primarily the bacteria must be capable of adhering to the dental surface; second, it must become part of the biofilm; and finally, it must compete with cariogenic
bacteria reducing the level of colonization of these. It was concluded that through pre-clinical and clinical action of probiotics on pathogenic microorganisms there

is still enlightening results about the efficacy of probiotics, making it necessary to increase randomized multicenter studies.

Introduction

Statistical data from studies on the effectiveness of probiotics do
not follow a normal distribution, as the literary findings have decisive
results correlate because of the difficulty of controlling the variables
in each study [1]. It is therefore imperative to include multicenter
randomized studies on the efficacy of probiotics in control of oral
diseases, since the incidence and prevalence of oral diseases such as
caries and periodontal disease diseases reach significant percentages in
developing countries and poor. For even better control the incidence of
these diseases in developed countries [1,2].

Coconuts are standard anaerobic microorganisms Gram positive
or negative. The Streptococcus species are gram-positive anaerobes Oral
microbiota and Lactobacillus are (strictly Gram-positive) aerotolerant,
but preferably grow in anaerobic atmosphere [2]. The Lactobacillus
species differ from Streptococcus sp. particularly in morphological
constitution [2,3].

Probiotics have been used as flora modulator in response to
oral health [4]. The apparent results are considered from some
microbiological factors (individual biofilm) that insert in individuals
more or less susceptible groups to caries, periodontitis and halitosis.
Nevertheless it is noteworthy that the use and the potential of
probiotics are arguably directly proportional to other health conditions
among which stand out the socio-economic, which are rarely covered
by research of this nature [4,5].

Studies related to the action of bioregulators microorganisms
contained in probiotic foods in the mouth are not experimental (in
vitro or in SITM) and therefore not supporting [5]. One has to consider
that other components contained in the formulation of these products,
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have various potential microenvironment interference and therefore
favor or not the stability of the resident microbiota [6]. There is no
doubt in the establishment of S. mutans as an important etiologic agent
of dental caries and the expressive potential of cariogenic S. sobrinos.
However, it should be considered that the action of Lactobacillus sp. in
the progression of dental lesions, not even which does not consist of the
etiology of dental caries [6,7].

Information contained in classic, basic and updated literature
describing the Lactobacillus sp. are gram positive organisms
baciliformes, facultative anaerobes, which eventually may have
microaerophilia [7]. Another study reinforces the species Lactobacillus
acidophilus are highly acidogenic with great efficiency both oxidative
and fermentative [7,8]. Therefore, studies aimed at identifying and
characterizing the different variants of Lactobacillus, especially L.
casei are of great relevance to the determination of various oral health
conditions reported the effect of such probiotics [8,9].

Many scientific efforts are aimed at demonstrating the feasibility
of the use of strains of L. casei as a probiotic in dairy and other foods
[10]. Lactobacilli in general, are proven of great importance for the
food industry, however, taxonomic information related to the various
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groups of lactobacillus still remain inconclusive or enlightening [11].
However, it was found that Lactobacillus species are more significant
in the progression of decay than the installation of this major dental
disease. Other studies have reported that L. casei are more active and
interfering the operation, and treatment of diseases, gastrointestinal
diseases, particularly pediatric die [11,12].

Thus, it can be considered very questionable data relevant to the
purpose and benefit cost ratios with respect to probiotics and health
of the oral cavity, since they have not been demonstrated correlations
between various oral health conditions [12]. Many studies show only
the effects of different probiotics in isolation and information regarding
the L. casei of action are of little significance and without experimental
description or control “in vitro” [12,13].

The opportunity to clarify many questions about probiotics and
the various and possible therapeutic relationships and/or pathogenic
including organic and natural flora, it is proposed in need character,
experimental studies, supporting and descriptive of interspecific
relationships and the probiotic microorganisms and the natural flora
as well as chemical constraints of aggregated feed [14].

This study aimed to track down several scientific studies that
link positive and negative factors about the action of probiotics on
pathogenic microorganisms such as Streptococcus mutans and Candida
albicans.

Methodology

The methodology consisted of the advanced search in databases
such as Pubmed, Scielo, Lilacs and various universities platforms, using
the Mesh Terms: probiotics, Streptococcus mutans, Candida albicans,
oral pathology microorganisms, oral health and probiotics and effects
of positive and negative oral probiotics.

Development - Literature review
Probiotics

According to the World Health Organization, probiotics are live
microorganisms which when administered in adequate amounts confer
health benefits to the host. As examples, the most studied species belong
to the genus of Lactobacillus and Bifidobacterium which are commonly
found in the oral cavity, including the carious lesions [1,2].

Generically, probiotics are products prepared with Lactobaccillus
acidophilus, Streptococcus faecium, Bacillus subtilis and yeast in some
cases [2]. The mechanism of action of probiotics is the competitive
exclusion, competition for adhesion sites in the digestive tract,
stimulation of immunity by most lactic acid production, decreased
production of toxic amines, increased availability of amino acids to
absorption sites, saving energy and increase the availability of vitamins
and enzymes [2-4].

Asan example of the main microorganisms used as probiotics, there
are the bacteria belonging to the genus Bifidobacterium (B. bifidum,
B. breve, B. lactis, B. longum and B. thermophilum) and Lactobacillus
(L. acidophilus, L. delbrueckii, L. helveticus, L. casei, L. fermentum, L.
reuteri, L. johnsonii, L. plantarum, L. rhamnosus and L. salivarius)
and the bacteria Enterococcus faecium and Streptococcus thermophilus
[2-5]. In addition, bacteria belonging to the Lactobacillus genus are
considered sure. However, bacteria called Streptococcus, Enterococcus
and Candida are opportunistic pathogens [5].

The beneficial action of the probiotic relates to the determination
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of best performance indexes reaching higher productivity, increase
in weight gain and better feed conversion. Still occurs by reduction
of intestinal colonization by some pathogens such as salmonella [6].
The mechanisms of action of probiotics relate to the production of
compounds with antimicrobial activity, nutrients and competition for
adhesion sites, changes in the microbial metabolism by increasing or
decreasing enzyme activity and stimulating host immunity [7-10].

Thus, to appear beneficial effects, probiotic bacteria need to submit
minimum number of Colony Forming Units. Furthermore, the criteria
for selection of probiotic bacteria are the genre, stability compared to
gastric acid and bile, ability to adhere to mucosal, ability to colonize
at least temporarily the microenvironment of interest and ability to
produce antimicrobial compounds [11-14]. Thus, the probiotics should
adhere to dental tissue as part of biofilm and compete with the growth
of cariogenic bacteria and periodontal pathogens [15].

In relation to immune stimulation, probiotics act on the immune
response by interacting with the mesenteric lymph nodes, increasing
immunoglobulin A [1,16]. In addition, other health benefits for the
host are control and stabilization of intestinal microbiota, increased
resistance to gastrointestinal colonization by pathogens, lactose
digestion, relief from constipation and increased absorption and
Minerals vitamin production [1,17-20].

Yet, as benefits of probiotics are listed decreased risk of colon
cancer, decrease in cardiovascular disease and plasma concentrations
of cholesterol, antihypertensive effect, reducing ulcerative activity
of Helicobacter pylori, colitis control induced by rotavirus and
Clostridium difficile, preventing urogenital infections and inhibition of
mutagenicity [2,3].

Action of probiotics in Streptococcus mutans

Published studies have shown the effects of probiotics on reducing
the incidence of cavities, in which the reduction took Streptococcus
mutans in the oral cavity mainly with the probiotic L. reuteri ATCC
55730 [1- 5]. From samples in the tooth surface and healthy oral
mucosa were identified strains of L. salivarius BGHO1, L. fermentum
BGHO36 and BGHO 64, L. gasseri and L. delbrueckii BGHO89 subsp
lactis BGHO99 who had antagonistic action on Ataphylococcus aureus,
Enterococcus faecalis, Micrococcus flavus, Salmonella enteritidis,
Streptococcus pneumoniae and Streptococcus mutans, except on
the growth of Candida albicans. Moreover, strains of L. gasseri and
L. salivarius BGHO89 BGHO1 were tolerant to low pH and high
concentration of bile salts.

Added to this, to evaluate the effect of the daily intake of a mixture
of probiotics on the amount of Streptococcus mutans in the oral cavity,
forty patients, aged 4 to 6 years, with a high risk of dental caries were
studied. It was observed that both groups had similar microbial counts
at baseline (p>0.05) and there was significant reduction in the count at
the end of the study (p<0.05), 15 days after ingestion of the suspension
[2].

In addition, another study showed the effect of probiotic
consumption on yoghurt against cariogenesis in children. The
randomized, double-blind study was conducted in 24 healthy children
in the case and 25 children in the control group [10]. The yoghurt
containing Bifidobacterium lactis (1 x 10° per gram) was consumed
once a day for children and healthy control group consumed ordinary
yogurt. There was a statistically significant reduction in Streptococcus
mutans (p=0.009). For the probiotic is able to exert a anticariogenic
effect, primarily the bacteria must be capable of adhering to the dental
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surface; second, it must become part of the biofilm; And finally, it must
compete with cariogenic bacteria reducing the level of colonization of
these [11-16].

Contradictory works have also been published regarding the
positive action of lactobacilli against S. mutans [17-23]. As a corollary,
the efficient production of organic acids is a common feature of both
Lactobacillus and Bifidobacterium may be detrimental to oral health.
As an example, we evaluated the cariogenicity of probiotic bacteria
Lactobacillus salivarius in rats and observed that these probiotic
microorganisms promoted increased activity of cariogenic S. mutans
[24-30].

These same microorganisms, however, have been related to oral
health benefits, such as the production of inhibitory substances of
Streptococcus sobrinus growth as well as reducing the risk of caries in
children 3-4 years of age after milk intake containing Probiotic [31-34].

In addition, consumption of yogurt containing Lactobacillus
reuteri decreased the Streptococcus mutans count [2,35]. Further,
similar results were also obtained with strains of Bifidobacterium or
Lactobacillus reuteri [36]. It is also demonstrated that there was no
increase in the Streptococcus mutans count when administered with
a mixture of Lactobacillus probiotics in the form of capsules or liquid
[37].

Still, there was a literature review work showing the scarcity of
studies that relate the action of probiotics and oral health [1-3]. Then
work published between 2014 and 2015 also showed information
gaps on the subject. Only found 14 studies with this approach, but all
assessed the installation of probiotic bacteria or decrease/increase in
pathogens after ingestion of products containing probiotics in saliva
samples and is not found studies that evaluated the installation of these
microorganisms in the biofilm.

In the installation of probiotic bacteria in the biofilm, it is necessary
to ensure the survival of probiotic bacteria in the food product; the food
must contain at least one population of 10" UFC/g of viable probiotic
bacteria [38]. However, it has been proposed by the FDA and the WHO
minimum daily dose of probiotic culture is considered therapeutic
and 10° to 10* CFU, which corresponds to a daily intake of 100 g of a
product containing 106-107 CFU/g [2,39].

Further, probiotics may have action against microorganisms that
are involved in periodontal disease [1,2,40]. Characterized lactobacilli
isolated from the saliva and fluid subgingival of 67 healthy individuals.
The results showed that most of the strains had the ability to inhibit
the growth of periodontitis-related pathogens, Aggregatibacter
actinomycetemcomitans, Porphyromonas gingivalis, intermediate as
well as the etiological agent of dental caries, Streptococcus mutans.
However, there are information gaps that the Lactobacillus were
present due to the frequent consumption of dairy products, leading to
temporary settlement, or if the oral environment was their permanent
habitat.

Changes to the microflora in the oral cavity results in an overgrowth
of bacteria including Streptococcus sorbinus, S. mutans and S. gingivalis
are known to be the leading cause of tooth decay. Was isolated
species of lactobacilli 10 subgingival salivary and healthy humans and
conducted a study to evaluate the characteristics oral lactobacilli [40].
All strains were tested for antimicrobial activity against oral pathogens,
low pH tolerance and bile content, and it was concluded that the strains
of Lactobacillus plantarum, Lactobacillus paracasei, Lactobacillus
salivarius and L. rhamnosus showed significant antimicrobial activity.
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Another important example is the probiotic L. rhamnosus, more
safe for teeth that lactic acid producing bacteria, it does not ferment
sucrose. Additionally, L. rhamnosus inhibit Streptococcus mutans,
however, the oral cavity colonization by L. rhamnosus little is known
[1]. Added to this, we evaluated the effect of chewing gums over 3 weeks
with probiotic over the salivary levels of Streptococcus and lactobacillus,
and concluded that the chewing gum containing probiotic bacteria
daily salivary reduces the Streptococcus mutans significantly [2].

Action of Probiotics in Candida

The main species of Candida in the oral cavity are C. albicans, C.
glabrata, C. tropicalis, C. pseudotropicalis, C. guilliermondii, C. krusei,
C. lusitaniae, C. parapsilosis, C. stellatoidea and C. dubliniensis, and
that C. albicans is the most aggressive. In an attempt to increase
preventive measures and treatment of candidiasis, bacterial microbiota
plays an important probiotic role. However, it is still not well known
mechanism of action of probiotics against candidiasis [2].

Thus, the literary findings show positive and negative results of
the effect of probiotics on Candida. As an example, we analyzed the
coexistence of Lactobacillus acidophilus and Candida healthy mouth
and the results revealed that there is a balance between the two species,
namely Candida nutritional stimulants serve as the Lactobacillus and
these would control the excessive growth of C. albicans by producing
lactic acid [3].

In a similar response, showed the relationship between C. albicans
and L. casei, L. plantarum, L. fermenti, L. acidophilus and was also the
result of balance and control of the C. albicans growth [5,6]. In pre-
clinical studies, analyzed to Candida colonization in the oral cavity of
mice with L. acidophilus probiotic bacteria have shown that Lafti L10
and C. albicans was reduced due to the stimulation of IL-4 and IFN-Y
and the concentration of NO [4].

Added to this, a completed study in cheese made with probiotic
bacteria L. rhamnosus GG, L. rhamnosus LC 705, Propionibacterium
freudenreichii ssp shermanii JS can reduce the prevalence of oral
candidosis in the elderly and in addition, these microorganisms
reduce hyosalivation and xerostomia [5]. Still, it evaluated the ability
of commercial Lactobacillus plantarum 299v L., L. plantarum 931, L.
rhamnosus GG ATCC 53103, L. rhamnosus LB21, L. paracasei F19,
L. reuteri PTA 5289, L. reuteri ATCC 55730, L. acidophilus La5 in
inhibiting the growth of Streptococcus mutans and Candida albicans
for oral mucosa [7-9].

Also reducing the prevalence of oral Candida in complete denture
wearers through the strains L. rhamnosus HS111 was evaluated, L.
acidophilus HS101 [10-13]. Another important study examined the
inhibitory effect of probiotic Streptococcus salivarius K12 on the in
vitro growth of Candida albicans and therapeutic model animal oral
candidiasis. This study showed that the probiotic inhibited adhesion of
Candida albicans to the petri dish and also protected the animals from
infection [14].

Thus, the major mechanisms of anti-Candida activity is due
to probiotic nutritional competition, blocking the receptors for
adhesins of Candida sp epithelial cells, adhesion to epithelial cells
causing competition for adhesion site, increased intestinal peristalsis,
increased rate of renewal of intestinal epithelial cells, changes in pH,
bacteriocin production (cationic, hydrophobic and heterogeneous with
bactericidal and bacteriostatic effect) coagregation molecules, lactic
acid, acetic acid, hydrogen peroxide and biosurfactants that resulted in
the inhibition of growth of pathogen [1,15].
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Figure 1. Graph showing the measurement in percentage of papers published between 1999
to 2015 on the themes Probiotics, Streptococcus mutans, Candida albicans, Microorganisms
Oral Pathology, Oral Health and Probiotics and Positive and negative effects of probiotics.

In the oral cavity, the probiotic bacteria have the ability to modify
the microbial balance of the host and reduce the growth of pathogens
such as Candida [2,3]. For example, isolated strains L. paracasei subsp
paracasei L. rhamnosus D6E saliva N8 and tested in vitro antimicrobial
activity against C. albicans [5,41].

Moreover, m preclinical study in mice showed that Lactobacillus
acidophilus strain Lafti L10 reduced the number of Candida cells from
the oral cavity by the action of interleukin 4 (IL $) and IFN-y and nitric
oxide (NO) in the saliva [1]. Lactobacilli have also the capacity to adhere
to the mucosal epithelium, thereby competing for adhesion sites, and
produce different metabolites such as hydrogen peroxide (H,0,) and
antifungics cyclic peptides which inhibit yeast growth.

Discussion

The efficient production of organic acids, which are a common
feature of both Lactobacillus and Bifidobacterium may be detrimental
to oral health [1,2]. We evaluated the cariogenicity of probiotic bacteria
Lactobacillus salivarius in rats and they observed that inoculation of
these microorganisms promoted an increase of cariogenic activity
increasing the adhesion of S. mutans to tooth surface [2-4].

In addition, those same microorganisms have been related to oral
health benefits, such as the production of inhibitory substances for
growth of Streptococcus sobrinus, as well as reducing the risk of caries in
children 3-4 years of age after the ingestion of milk containing Probiotic
[3]. In addition, consumption of yogurt containing Lactobacillus reuteri
decreased the oral Streptococcus mutans count [6]. Similar results were
also obtained with strains of Lactobacillus reuteri and Bifidobacterium

[7].

Other results demonstrated that there was no increase in the
Streptococcus mutans count when administering a mixture of
Lactobacillus probiotics in the form of capsules or liquid [8-12]. The
survival of probiotic bacteria in the food product is of fundamental
importance and must food contain at least one population of 10’ CFU/g
of viable probiotic bacteria at the time of purchase of the product [6].

This concentration is recommended by some authors. However, it
has been proposed that the minimum daily dose of probiotic culture
is considered therapeutic and 10° to 10° CFU, which corresponds to
a daily intake of 100 g of a product containing 10°-10” CFU/g. It has
been shown that the routine consumption and food processing may
compromise the viability of the probiotic bacteria and interfere in the
therapeutic benefit due to this consumption [6,10].
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For the probiotic is able to exert a anticariogenic effect, primarily
the bacteria must be capable of adhering to the dental surface; second,
it must become part of the biofilm; And finally, it must compete with
cariogenic bacteria reducing the level of colonization of these [1,2].
Besides the bacterial genera, most fermented milk contains sugars
and acid pH which can facilitate the adhesion of pathogens to the
tooth surface and consequently the development of caries, so some
vehicles such as milks, yoghurts, cheeses, chewing gums and tablets
have been studied in an attempt to establish the most effective way of
administering probiotics [2].

Conclusion

It was concluded that through pre-clinical and clinical action of
probiotics on pathogenic microorganisms there is still enlightening
results about the efficacy of probiotics, making it necessary to increase
randomized multicenter studies, despite having potential to mitigate
the incidence and prevalence oral diseases.
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