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ABSTRACT

Introduction: To evaluate the caries risk based on the salivary
levels of streptococcus mutans in children of 6-12 years of age
group before and after consuming probiotic ice-cream containing
Bifidobacterium lactis Bb-12 and Lactobacillus acidophilus La-5.

Materials and Methods: A double blind, placebo controlled
trial was carried out in 60 children aged between 6 to 12 years
with zero decayed, missing, and filled teeth (DMFT). They were
randomly divided into two equal groups. Saliva sample were
collected before the consumption of ice-cream and Streptococcus
mutans count was calculated and recorded as baseline data.
For the next seven days both the groups were given ice creams
marked as A and B. Saliva samples were collected after ice-
cream consumption at the end of study period and also after a
washout period of 30 days and again after six months. Samples
were inoculated and colonies were counted.

Results: On statistical evaluation by students paired t-test,
probiotic ice-cream brought significant reduction in the
Streptococcus mutans count after seven days of ice-cream
ingestion (p<0.001) and also after 30 d of washout period
(p<0.001). There was no significant reduction (p=0.076) by normal
ice-cream consumption. After six months of the study period in
both the groups the salivary levels of Streptococcus mutans was
similar to the baseline.

Conclusion: Probiotic ice-cream containing Bifidobacterium lactis
Bb-12 and Lactobacillus acidophilus La-5 can cause reduction in
caries causative organism. The dosage of the probiotic organisms
for the long term or synergetic effect on the oral health are still
needed to be explored.
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INTRODUCTION

A well known fact is that dental caries is the main oral health problem
in industrialized countries, and it effects 60-90% of children and
adults [1,2]. Over the years, studies confirmed that Streptococcus
mutans(MS) is one the most common cause for dental caries in
humans [3]. This bacteria can rapidly metabolize dietary sugars to
acid, creating locally a low pH. Disease could be prevented not only
by targeting the pathogen directly (e.g. with antimicrobial or anti-
adhesion agents) but also indirectly by interfering with the ecological
pressure responsible for the selection of the pathogen [4]. Various
methods were tried to suppress the caries activity. One of the novel
stratergies for prevention of dental caries is by manipulation of resident
oral microorganism by ingestion of probiotic organisms [5].

The interest in probiotic therapy to prevent oral diseases has grown
remarkably over the years. PROBIOTIC, meaning ‘For Life’ was first
coined in the 1960s, by Lilly & Stillwell [6]. Food and Agriculture
Organization/World Health Organization ((FAO/WHO) in 2001
defined it as “Live microorganisms which when administered in
adequate amounts confer a health benefit on the host” [7].

Elimination of pathogenic members of the oral cavity can be
attempted by probiotic approach because they have an ability
to survive in acidic environment which will be present especially
in dental caries [8]. Lactobacilli and bifidobacteria are the most
commonly used and studied probiotic organisms. Replacement of
cariogenic bacteria by non pathogenic bacteria improved oral health
in children, which can be done with the use of probiotics [9]. Dairy
foods like cheese, yoghurt and milk are considered useful vehicles

for probiotic bacteria, but an ideal administration vehicle has yet to
be identified [9]. Ideally, it has been suggested that exposure early in
life may facilitate a permanent installation of health promotion. Hence
the probiotic vehicle should be suitable for all ages and especially for
young children. In this context, ice-cream is an interesting probiotic
food, as it is popular and universally liked [10].

Very few studies have been done to check the beneficial effect of
probiotic organisms and limited to adults. Several studies have
investigated the effect of milk containing probiotic bacteria in
children and other dairy products but only two studies on Ice-cream
containing probiotics and its effects have been done [10]. Since
very little have been explored in this part, a study was planned and
carried out in children of 6-12 y age group with the aim to compare
the salivary levels of Streptococcus mutans levels before and after
consumption of probiotic and control ice-cream.

MATERIALS AND METHODS

Prior to the study, ethical clearance was obtained on 13" Oct 2011,
from the ethics committee of Navodaya Dental College and Hospital,
Raichur, Karnataka, India. The study design was explained to the
District educational officer of Raichur district and permission to
conduct the study in urban Raichur schools was obtained. Subjects
of 6 to 12 y age group were selected for this study from two
different schools of Raichur city, whose parents gave full consent to
participation of their child, who were residents of Raichur by birth,
from same locality and have a same source of drinking water supply
with fluoride content of 0.4ppm.
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The children with a history of dental treatment, systemic antibiotics
or topical fluoride treatments three months prior to baseline, habitual
use of dairy probiotics, Xylitol chewing gums, severe medical
conditions, and who are allergic to dairy products were excluded
from the study. Sixty children between 6-12 y of age and with zero
DMFT/dmft index based on WHO criteria [11] were selected as a
sample for the study.

These children were equally divided by randomization into Group |
and Il. They were given proper diet instructions and were given tooth
paste and brushes. Proper brushing technique was demonstrated
and was instructed to maintain their oral hygiene throughout the
study period.

On the next day of the oral examination 2ml of unstimulated
whole saliva was collected in 5 ml disposable sterile container,
between 11.00 am-12.00 pm from all the participants during the
school hours. The saliva sample was transferred to the laboratory
where with the help of 4 mm internal diameter inoculation loop,
10 pl of sample was streaked on freshly prepared Mitis Salivarius
Bacitracin agar culture plates for inoculation. The MSB culture
plates were then incubated aerobically for 48 h. Following
incubation colonies with morphological characteristics of MS
were counted [Table/Fig-1]. The identification of Streptococcus
mutans was confirmed by Gram staining method. A manual
colony counter with magnifying glass was used to count the
colonies and they were expressed as number of colony forming
units per ml (cfu/ml) of saliva [Table/Fig-2]. By multiplying the
actual colony count by 1x10° semi quantification of the number
of colonies was done. The readings obtained were tabulated and
considered as baseline data.

[Table/Fig-2]: Manual colony counter
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The study was double blind in nature. This was possible as the
ice-creams, control and study had similar taste (vanilla) and were
distributed in similar white cups marked ‘A" as control and ‘B’ as
study group. But the content was not known to the children or the
investigator. The codes were sealed and given to the chief super-
visor of the study. The sanctity of the double blind trial was strictly
maintained and decoding done only after statistical evaluation of all
parameters.

An equal quantity (54gms) of both probiotic and normal ice creams
were given to these children for the next 7 days continuously. The
probiotic ice-cream used in this study was prepared by adding a
freeze dried culture of probiotic strains of Bifidobacterium lactis Bb-
12 and Lactobacillus acidophilus La-5 and manufactured by Amul
India Pvt. Ltd., (Anand, Gujarat, India). The probiotic ice- cream
contained 1 x 106 CFU of each probiotic strains [10].

After the study period, on the next day the unstimulated saliva
samples were collected, inoculated and the colonies were
counted after incubation. Data was recorded. A washout period of
30 d was given and during this period children were instructed to
follow the diet restrictions and maintain the oral hygiene as per the
instructions given prior to the study. After 30 d the unstimulated
saliva was collected from both the groups and again the colony
counting was done.

Similarly after six months the saliva samples were collected from
both the groups for colony counting. The data thus obtained were
subjected to statistical analysis by using Students paired t-test and
Bonfeorroni’s correction was applied. The results were tabulated
using SPSS verse 17 software.

RESULTS

Data obtained from Baseline, after study period, after 30 days of
washout period and after six months are given in [Table/Fig-3].
Findings of this study revealed that there was reduction of MS in
the children who consumed probiotic ice-cream when compared
to baseline which was statistically significant (p<0.001). Whereas
in the control group there was constant increase in the MS count
throughout the study period and when compared with the baseline
data it was statistically non significant.

Bonfeorroni’s correction was used in this study which is an adjustment
made to P-values when several dependent or independent statistical
tests are being performed simultaneously on a single data set to
avoid false positive results. So in this study this correction is applied
to overcome multiple comparison errors.

When the multiple comparison was made among the mean values
in study group from the baseline and after seven days of study
period, reduction in MS count was observed, that was statistically
significant, and very highly significant when compare with baseline
data and after 30 d of washout period (p<0.001), when compared
after six months there was significance seen compared to baseline
data but the average levels of streptococcus mutans were at the
same level as after 30 d of study period [Table/Fig-4].

Whereas in control group, when comparison was made between
mean values of baseline to seven days, 30 days of washout period
and also after six months, there was no statistical significance found
[Table/Fig-4].

The above comparisons suggested that there was significant
reduction of MS in the children who consumed probiotic ice cream,
effect of which reduced over the washout period and throughout
the study period, there was constant increase of MS count in the
control group who consumed normal ice cream.

DISCUSSION

Advanced scientific technologies today has provided us tools to
treat the infection before it causes damage. The older concept of
caries being an irreversible disease is no longer accepted, as the
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group N Mean Std. Deviation t
Group A 30 72.70 14.128 0.186
0 ey Group B 30 73.37 13.677 p=853ns
Group A 30 77.33 11.203 4.287
7Days Group B 30 63.87 12,082 p<0.001 vhs
Group A 30 79.90 11.183 6.368
30 bays Group B 30 60.03 12.920 p<0.001 vhs
6 Monthe | GrOUD A 30 72.80 13.828 p:c?é%ions
Group B 30 74.70 12.909

[Table/Fig-3]: Average streptococcus mutans counts at baseline, 7 days , 30
days and after 6 months
p<0.001- Significance; N = Number of subjects; t- Students paired; t test value;

ns = Not significant; vhs = very highly significant; Group A- control; Group B -
intervention

Mean
Group () time (J) time Difference p
(I-J)
7 days -4.633 .959
Base 30 days -7.200 179
6 months -.100 1.000
GLOB??OA 30 days 2,567 1.000
= 7 days
6 months 4.533 1.000
30 days 7 days -2.567 1.000
30 days 6 months 7.100 .193
7 days 9.500 0.036 sig
Base 30 days 13.333 <0.001 vhs
6 months -1.333 1.000
G,(‘Of'?f’OB 30 days 3.833 1.000
= 7 days
6 months -10.833 0.011 ns
30 days 7 days 3.833 1.000
30 days 6 months -14.667 <0.001 vhs

[Table/Fig-4]: Multiple Comparisons of the groups

p<0.001 - Significance; N = Number of subjects; ns = not significant; vhs= very
highly significant

initial demineralization of tooth structure can be diagnosed with the
newer diagnostic equipments and the tooth can be remineralized
with diet control, antimicrobial mouthwashes, fluoride supplements
and calcium-phosphate remineralizing agents [12].

India, a developing nation, has shown an inclined trend of caries in
children over a relatively short period of time. In 1940, the prevalence
of dental caries in 6 to 12-year-old school children in India was
55.5% and it rose to 68% in the 1960s and climbed to 89% in
subsequent years [13-15]. The age group was chosen in this study
was based on these inferences.

To avoid the comparative bias, children with zero DMFT/dmft [10]
were chosen as the person with the caries lesions in the mouth will
have high levels of Streptococcus mutans in the saliva. To avoid
subjective bias, children were selected are from the same locality
by birth and have a common source of drinking water supply.
The children were given proper diet charts and were instructed
not to consume any kind of probiotic containing products or
fluoride supplements. Triclosan containing toothpaste has been
demonstrated to be highly effective in plaque and gingivitis control
[16]. Hence, each child was given a tooth brush and paste containing
1000ppm of fluoride (Colgate® Total) one month prior to the study
and were trained to brush using proper brushing technique and
were instructed to continue to use throughout the study period,
which helped in maintaining the proper and uniform oral hygiene in
the children.

A new promising approach to prevent dental caries is studied
by upsetting the cariogenic bio film by the use of Probiotics also
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referred to as Replacement therapy. Replacement therapy involves
the use of a harmless effector strain that is permanently colonized in
the host’s micro flora [8].

Probiotics create a biofilm which acts as a protective lining for tissues
and keep pathogens away, with no host environment for pathogens
[5]. Studies done on probiotic approach were first to the alteration
of the gut flora and were successful. Similarly it was tried to alter
the microbial flora of the oral cavity, in reducing the oral diseases
especially caries and found successful mainly in reducing the levels
of Streptococcus mutans species [12]. When probiotics were added
while oral biofilm formation, Lactobacillus species strongly inhibited
the growth of the Streptococcus mutans [17].

The main probiotic preparations currently on the market are the lactic
acid-producing bacteria are Bifidobacterium and Lactobacillus [8].
Dairy products containing Lactobacillus reuteri have been on the
market. Besides, Lactobacillus rhamnosus is safe and useful in its
intended uses as a functional food or ingredient its storage stability
in refrigerated milk-based foods was proved excellent [12].

In daily routines, administration of probiotics to children is difficult. A
previous study with a pacifier with slow releasing probiotic lozenges
was also tried [18]. Various other vehicles have also been tried like
tooth pastes, tablets, drinks, syrups, and dairy products. One of
the dairy products in which probiotic organisms can be added and
supplied is ice creams.

A study was done in Croatian population of 50 participants who
were given toothpaste containing probiotics. After four weeks of
usage there was significant reduction of streptococcus mutans in the
participants who has high caries index before the commencement
of study [19]. Comparative study of Kefir yogurt drink and sodium
fluoride mouth rinse on SMS showed that dairy products as well
as fluoride can reduce the levels of streptococcus mutans and
concluded that dairy products containing probiotics can be used [20].
The effect of tablets containing probiotic lactobacilli were checked
on the early carious lesions in adolescents using quantitative light
induced fluorescence (QLF) after three months of tablet ingestion
showed no significant difference [21].

Ice-cream is a delicious, wholesome, nutritious frozen dairy pro-
duct, which is widely consumed in different parts of the world by
all age groups and especially children. Even though ice-cream
has sweetening and flavouring agents, ice-cream has nutritional
significance and could be an interesting carrier of probiotic food,
with reported advantages [22]. Dairy products like milk and yogurt
may not be liked by all the children and there are chances that
children may not agree to continue with the study but ice-cream
is universally accepted by children compared any other dairy
products. Hence, Ice-cream was used as a vehicle in this study
based on above mentioned reasons and it was well accepted by
the participants.

In our study, after seven days of ice-cream consumption there
was very highly significant reduction in the salivary levels of MS in
children of study group when compared to the baseline (p<0.001).
Which are in accordance with the previous studies on which used
ice-cream as vehicle [10,23]. Whereas in the control group there
was increase of salivary MS level compared to baseline.

In a short term clinical study were children were given probiotic
containing ice-cream and curd and checked for the immediate
effect and also after a week’s period showed significant reduction
in the salivary streptococcus mutans levels than in control group.
Which supports this study [24].

A washout period of 30 d was given and salivary levels of MS were
again calculated. When the comparison was made, there was very
highly significant (p<0.001) reduction of salivary MS in the study
group even after the washout period when compared to baseline
data. But there was no significant reduction seen when compared
after the study period and at the end of washout period. This
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inferred that the synergistic effect of probiotic strains reduced over
the washout period. In contraire there was overall increase in the
Streptococcus mutans levels in the control group throughout the
study period, findings of which were statistically nonsignificant.

The study was continued for six more months to check the synergistic
effects of probiotic organisms on the salivary Streptococcus
mutans levels. But comparisons to the baseline data and levels
of streptococcus mutans after six months showed that there was
significance in study group because levels remained constant but in
control group there was no significance. This shows in this study,
there was no synergistic effect of probiotic organisms for as long as
six months.

Various authors confirmed that the probiotic organisms are only
transiently harboured in mouth and upon discontinuation, they
disappear rapidly [25-27]. A recent systematic review and meta
analysis on probiotics and its effect on Streptococcus mutans
concluded that there was significant reduction in the Streptococcus
mutans in probiotic group but even after probiotics use there was
no significant effects on lactobacilli counts. Study concluded
saying probiotics definitely has effect on streptococcus mutans
and can be used as caries preventive method [28].

In this respect, our findings that the salivary MS levels were insignifi-
cantly lower at the end of washout period and after 6 months when
compared after the study period, may indicate that, for long term
reduction of salivary MS level, the ingestion of probiotic organisms
should be given for longer intervals. Which is also confirmed by the
studies done where ice-cream was used as a vehicle [10,23,24].
This clearly illustrates the fact that the optimal dose needed for
bacterial suppression in the oral environment for long duration is still
to be determined.

CONCLUSION

Use of probiotic organisms for restoring oral health and prevention of
caries is gaining interest in the researchers. Many studies conducted
with probiotic strains originally suggested for gut health were
successful. Although the mechanism of action are unclear, various
short term studies using different probiotic containing products
especially dairy products including ours, concluded that there is
definitive effect of probiotic organisms in reducing the salivary levels
of Streptococcus mutans for short time. Further studies on the long
term or synergetic effect of the probiotic organisms on the caries
causative bacteria, oral health and optimum dosage of the probiotic
organisms are still need to be explored.
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