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Background: WHO defines probiotics as ‘live microorganisms which, when administered
in adequate amounts, confer a health benefit to the host’. Traditionally, probiotics have
prevented and treated gastro intestinal diseases. In the last 15 years, there has been
increasing interest of a possible probiotic impact on the oral microbiota and dental caries.
Aim: Aim of the present study is to study the impact of selected strain of probiotic
lactobacilli in caries prone individuals by analyzing salivary pH changes, Streptococcus
mutans colony forming units before and after consumption of probiotic in form of tooth
paste.

Methodology: 30 patients with similar DMF index and pH <6.8 were selected and divided
in to 3 groups Group A, group B and group C and were instructed to use probiotic tooth
paste, fluoridated tooth paste and placebo tooth paste (indigenous preparation) for a period
of 2 weeks respectively. Salivary swabs were collected at baseline and atl5 days time.
Both stimulated and unstimulated salivary samples are also collected for microbial
analysis.

Results: Growth inhibition capacity of Probiotic lactobacillus species has been found
statistically significant in both the study groups with p value 0.001 in probiotic group and
p value 0.006 in fluoride group. While placebo group yielded statistically insignificant p
value of 0.086. Intergroup comparison revealed no significance. Acidogenic potential
between probiotic and fluoride toothpaste, showed significant reduction in acidogenicity
with p value 0.04 individually. But in inter group comparison, efficiency is same with p
value 0.5.

Conclusion: Probiotics are potential candidates to replace fluoride in tooth paste
composition, in years to come. More clinical trials done with different age group and larger
population is required to substantiate

Copyright©2017 Nandhinim V et al. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Dental caries is a multifactorial disease, causative factor being
a shift from a balanced microflora to a microflora that

The oral cavity is the beginning of the gastrointestinal tract
and provides different and varying habitats for bacteria as it
consists of both soft shedding tissues of the mucosa (mucosa,
tongue, cheek, palate) and hard non-shedding surfaces (teeth)
tissues, which are all embedded in saliva. Our understanding
with regard to the effect of microbes on human health has
gradually developed from pathogens inducing infections to a
mutually  beneficial  interaction = with  indigenous
microorganisms that contribute to normal human physiology
and immune homeostasis. The microflora in the oral cavity
does not itself cause diseases as long as it exists in
equilibrium and in balance with the host.!
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includes more aciduric species such as Streptococcus mutans
and non-mutans streptococci.

In the last 15 years, several in vitro and in vivo studies have
been conducted on possible effects of probiotic bacteria in the
oral cavity. When used as an oral probiotic, it is desirable that
the bacteria have the ability to survive in saliva. Some
commonly used probiotic lactobacilli can interfere with
Streptococcus mutans biofilm formation and probiotic
lactobacilli can inhibit the adherence of Streptococcus mutans
to hydroxyapatite.>” The present study aims to investigate
whether selected strains of probiotic lactobacilli interact with
Streptococcus mutans and Streptococcuc mitis and to study
the impact of probiotic lactobacilli in caries prone individuals
by analyzing salivary pH changes, Streptococcus mutans &
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Streptococcus mitis colony forming units before and after
consumption of probiotic in form of tooth paste.

METHODOLOGY
Materials Used

Probiotic toothpaste preparation.

Commercial Fluoride tooth paste.

Non fluoride tooth paste.

GC's Saliva-Check Buffer kit’s — contains pH test
strips, Saliva dispensing cups, Wax gum pieces for
saliva stimulation, Saliva dispensing pipettes & Buffer
test strips

Plaque pH indicator

Sterile 15-mL polyethylene (PE) tube

7. Culture medium: Mitis-Salivarius Bacitracin Agar
(MSB) or Trypticase-Y east-Extract-Cysteine- Sucrose-
Bacitracin Agar (TYCSB)

b

AN

Thirty patients between age group 18-40 years are to be
selected. Patients who has higher DMF index and Salivary
Streptococcus mutans count >10° are selected and divided in
to 3 groups randomly,

Group A: [10 patients] Probiotic tooth paste
Probiotic tooth paste preparation

Spores of Lactic acid bacillus is used for preparation of
probiotic tooth paste. Commercially available probiotic,
Capsule. Bifilac forte is used. Tooth paste preparation is
being done in collaberation with JNM pharma R&D
Department, crompet, chennai. 200million spores of lactic
acid Dbacillus (A07FAO1) is being incorporated with
customized tooth paste preparation and packed in a
aluminium pack 50grams. Spores of lactobacillus viability in
tooth paste are being confirmed by invitro colony count test.

Group B: 10 patients Fluoridated tooth paste
Group C: 10 patients Non fluoridated tooth paste.

All patients were instructed to brush twice daily with tooth
paste for a period of two weeks. They were also instructed not
to use any commercial mouthwash products and not to
consume any probiotic food products during study period.
Unstimulated and stimulated salivary samples are collected
before the study, at the end of two week study period.
Salivary pH of stimulated and unstimulated saliva ware also
assessed. Patients are instructed to chew non flavoured
chewing gum and expectorate saliva into a sterile 10-mL
graduated cup every 1 minute for total of 5 minutes.
To overcome saliva flow rate and composition alterations
during different hours of day samples are collected between
9:30 and10:30 a.m. for all subjects.

Microbiological analyses were commenced within 45 min
after sample collection. The Mitis Salivarius Bacillus agar
medium which was used for the detection and quantification
is selective for mutans streptococci. The medium contains
Bacitracin, which is an antibiotic selective for mutans
streptococci among other bacteria. The plates were incubated
anaerobically at 37 °C for 5 days and CFU/mL of saliva
determined.

The colony forming units (CFU) were analysed and
Streptococcus mutans concentration in saliva was expressed
as log 10 CFU/ml.

Statistical Methods

The data were processed with the Statistical Package for
Social Sciences. With the group comparison was done using
Wilcoxon signed rank test and inter group comparison was
done using Mann Whitney U test and p value < 0.05 was
considered to be statistically significant.

RESULTS

All 30 subjects were enrolled, randomized and completed the
trial. All Patients were selected from the out patient ward of
Ragas dental college and hospital and who has higher DMF
index and Salivary Streptococcus mutans count >10°.
No adverse events occurred in any group. For all groups the
toothpaste acceptability was rated good. The present study
shows significant reduction in Streptococcus mutans CFU/ml,
from 103 at baseline to 34 after 15 days application in group
A (p value - 0.006) and from 125 at baseline to 32 after 15
days application in group B (p value - 0.001). But in group C
there was no significant reduction in S.mutans CFU/ml with p
value - 0.086 (Table 1)

Table 1 Colony Count of S.mutans in 10™*dilution

Groups Sample time  Mean CFU P values
Probiotic Baseline 125.00 p=0.001
group 15 days 32.40 '
Fluoride Baseline 103.60
group 15th days 34.50 p =0.006
placebo Baseline 111.60 p =0.086
group 15 days 97.00

The present study shows significant change in pH of
unstimulated saliva from 6.66 at baseline to 6.96 after 15 days
application (p value - 0.004) and pH of stimulated saliva from
7.04 at baseline to 7.38 after 15 days application (p value -
0.004) in group A. In group B also there was a significant
change in pH of unstimulated saliva from 6.64 at baseline to
6.98 after 15 days application (p value - 0.004) and pH of
stimulated saliva from 6.84 at baseline to 7.30 after 15 days
application (p value - 0.004).Whereas in group C there was no
significant changes in the pH of stimulated and the
unstimulated saliva (Table 2).

Table 2 Salivary pH comparison among sample groups

Group A Group B Group C
salivary Variables Mean Mean Mean
sample pH pvalue pH pvalue pH pvalue
changes changes changes
Unstimulated BASELINE ~ 6.66 6.64 6.66
saliva ISTH DAY 6.96 004 6.98 004 6.72 904
Stimulated BASELINE  7.04 6.84 7.04
saliva ISTHDAY 7.38 004 7.30 004 7.10 933
DISCUSSION

The results presented here as a pilot study in human adults,
evidence that the use of lactic acid bacillus (AO7FAO1)
contained in food commonly consumed and commonly
prescribed probiotic oral capsules lowers the salivary levels of
Sreptococcus mutans comparable to the fluoridated toothpaste
and non fluoridated tooth paste. Incorporation of lactic acid
bacillus (AO7FAO1) in an indigenous tooth paste preparation
has been successfully validated in the present study and is one
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possible form of probiotic application. One possible side
effect would be an increased production of organic acids in
the dental plaque with the use of probiotic strains. Production
of acids by microorganisms in the oral cavity is the direct
causative factor for the demineralization of the tooth.*
Therefore we wanted to investigate if addition of probiotic
lactobacilli to dental plaque would influence its acidogenicity.

The present study shows reduction in the acidogenicity of
saliva after application of probiotic tooth paste with
significant p value of 0.004. The results are in accordance
with other similar study by Marttinen et al, where there was
no increase in acidogenicity of plaque but significant increase
in salivary pH levels was observed.” Study done by Simark-
Mattsson ef al showed similar reduction in acidogenecity and
also demonstrated that low pH conditions may promote
mutans streptococcus growth inhibition by probiotic
lactobacilli.® Controversially in other vitro studies L. reuteri
DSM (ATCC 55730) and L. plantarum 299v lowered the pH
significantly after fermentation of glucose and sucrose®’.
Thus acidogenicity of suspension of dental plaque and
probiotic lactobacilli is strain-dependant.® Similar to the
Probiotic group, Fluoride group also showed significant
reduction of acidogenicity with p value < 0.01. High fluoride
concentration in the oral cavity might inhibit acid production
by bacteria and may reduce the number of certain cariogenic
species.® The placebo group (plain indigenous tooth paste
preparation) showed no significant changes in the pH level
and no reduction in acidogenecity was observed in caries
active patient samples thus ruling out the possibility of the
placebo effect.

When used as an oral probiotic, it is desirable that the bacteria
should have the ability to survive in saliva.’” The growth
inhibition assay with MS strains isolated from caries-
susceptible individuals showed growth inhibition of MS with
selected Lactobacillus strains (AO7FA01).> The present study
showed reduction of S.mutans from 125 to 32.4 CFU/ml of
saliva with significant p value of 0.001. These results were
supported by similar in vitro studies done by Haukioja et al/
2006, Simark-Mattsson 2009 and keller ef al 2011 showing
that probiotic lactobacilli act as transient colonizers and
competitive inhibitors of cariogenic strains.” *? In vivo study
done by Ahola et al 2002 showed reduction in Streptococcus
mutans count after 3 weeks application of lactobacilli mix."
Similar study done by Nikawa et al 2004 also showed
reduction in S mutans in two weeks crossover study.'' Study
done by Singh et al 2011 using L. acidophilus La5
Bifidobacterium lactis Bb-12 application for 10 days also
showed similar results.' Study done by Chuang et al 2011
using L. paracasei GMNL-33 application for 2weeks showed
similar results."

Topical fluoride application in the present study also yielded
similar results with significant reduction S mutans from 103
to 34 CFU/ml of saliva (p value 0.006) after 15 days
application. Songpaisan et al. reported low counts of
Streptococcus mutans in children using 0.5% hydrofluoride
solution."* Berg et al. and Forss et al. have found that the
plaque adjacent to fluoride-releasing glass ionomers
demonstrate lower levels of Streptococcus mutans.'> '
Yoshiara et al. found that the long-term use of a fluoride
mouth rinse might contribute to the reduction of mutans
streptococci.’” Comparison between fluoride and probiotic
group were statistically insignificant both the groups yielding

similar results. In Placebo group reduction in S mutans was
insignificant, thus ruling out the possibility of placebo effect.
The reduction of Mitis Streptococcus can be considered as a
surrogate measure for a caries-preventive effect. Though MS
is important it is not the only microorganism in the
pathogenesis of dental caries. As dental caries usually
develops over a long period, it is handy to measure MS
fluctuations for study purposes.

CONCLUSION

The result achieved in the present study is tremendously
interesting and provides some answers which motivates us for
future researches in large perspective. This complex
interactions probiotics against the bacteria in the biofilm and
the development of an aciduric biofilm, which is able to cause
disease, is the concept that has to be analyzed in large scale
molecular levels to come out with promising results. In the
present study, the impact of Lactobacillus strain (AO7FA01)
in reducing streptococcus mutans CFU/ml of saliva was
promising and comparable with the currently prescribed
anticaries fluoride tooth paste. Fluoride being a double edged
sword with many systemic adverse effects on long term use,
its consumption can be replaced by probiotics in near future if
large scale studies yields promising results. Thus probiotics
lactobacillus strains can be a possible effective anticaries
medicament in future.
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