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Abstract

Introduction: Levels of pathogenic bacteria count have
been found to be higher in patients undergoing orthodontic
treatment. This increased levels of bacterial activity causes
demineralization leading to white spot lesions. Probiotic
bacteria have been found to be effective in limiting
pathogenic organisms and also their reintroduction. Some
studies have established that the level of S mutans and S

sobrinus in saliva,which are the initiators of white spot

lesions was reduced after the use of probiotics which
would be beneficial in orthodontic patients. However there
are few studies on the effects of probiotics on S mutans
and S sobrinus in orthodontic patients. This study was
undertaken to evaluate the effect of probiotics on the
streptococcus mutans and  streptococcus  sobrinus
colonization levels which is known to cause white spot
lesions on the teeth around the orthodontic brackets in

young adults.
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Method: A total
orthodontic treatment were included in the study. Test

group
acidophilus tablets) for 15 days while control group

of 50 patients undergoing fixed

received probiotic intervention (lactobacillus
received no intervention at all. Streptococcus mutans and
sobrinus colonies were enumerated at baseline and after
15 days

stereomicroscope.

based on colony characteristics using
Result: A statistically significant reduction of the mutans
streptococci levels was recorded after ingestion of the
probiotic bacteria via the tablets, which was in

contrast to the controls. A similar trend was seen for
Streptococcus sobrinus.

Conclusion: A short-term daily ingestion of lactobacilli-
derived probiotics delivered by tablets reduced the levels
of Streptococcus mutans and Streptococcus sobrinus in
young adults.
Keywords:  Streptococcus  Mutans,  Streptococcus
Sobrinus, Probiotics, Lactobacillus Acidophilus Strain
Introduction

Enamel demineralization, consequent to orthodontic
treatment is a major concern. They jeopardize the esthetic
results of the treatment. Among the many orthodontic
appliances, brackets can play a key role in enamel
demineralization because their complex designs increase
the retention of food particles and dental plaque by
impeding access to the tooth surfaces for cleaning. (1)(2)
Enamel demineralization is caused by organic acids
produced by cariogenic bacteria, Of these, Streptococcus
mutans and Streptococcus sobrinus are the most
commonly involved(3)(4)(5)(6). Levels of Streptococcus
mutans were found to be higher in orthodontic patients
than in nonorthodontic patients(7). Prevalence of S mutans
was found to be about 2 times higher than that of S

sobrinus on incisor bracket(2). In particular, S sobrinus
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was closely associated with increases in smooth-surface
caries(8)(9).

Overall prevalence of white spot lesions among
orthodontic patients has been reported to be between 4.9%
and 84%(10). White spot lesions occur as a result of
imbalance between mineral loss and mineral gain(11).The
lesions were greatest on the cervical and middle thirds of
the crowns of the maxillary and mandibular first molars,
maxillary lateral incisors, and mandibular lateral incisors
and canines, and mainly on the vestibular surfaces(10).

It was shown some years ago that oral hygiene and topical
fluoride regimens during treatment can reduce the
prevalence of postorthodontic demineralized white spot
lesions(12).0Once formed, however, many of these early
lesions appear to be surface demineralization rather than a
subsurface lesion with an intact surface zone. Benson and
coworkers, in a recent Cochrane systematic review,
concluded that there is some evidence that the daily use of
a sodium fluoride mouth rinse or glass ionomer cement to
bond appliances may reduce the occurrence and severity
of white spot lesions(13). However, Ogaard and co-
workers warned against treating visible white lesions on
labial surfaces with concentrated fluoride agents, since
this arrests both demineralization and remineralization in
the lesion by surface hypermineralization. Instead, these
workers advocated allowing remineralization by saliva, as
this results in greater repair and a less visible lesion(14).

In the 1980s, Reynolds drew attention to the fact that
casein phosphopeptide amorphous calcium phosphate,
which is a product derived from milk casein, was capable
of absorbing through the enamel surface and interfere with
the carious process(15). A regimen using a sorbitol-based
chewing gum chewed for 20 minutes, 5 times daily for 3
weeks, showed significant  remineralization  of
demineralized enamel when compared with controls

without chewing gum(16).The technique of microabrasion
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has also been advocated for the removal of
postorthodontic demineralized white lesions.(17)(18)
Biological methods such as antibiotics, antimicrobial
therapy with chlorhexidine, povidone iodine, fluoride, and
penicillin have gained importance in recent years. The
application  of  broad-spectrum  antibiotics  and
antimicrobial therapy can suppress the caries infection but
never totally eliminate it. None of these medicaments has
been able to successfully preclude the regrowth of residual
pathogens or reinfection from external sources; this means
that antibiotic and antimicrobial therapies must be given at
regular intervals for effective long-term results.(19)

At the turn of the 20th century, Elie Metchnichkoff, a
Nobel Prize-winning Russian, made the revolutionary
discovery of probiotics. Probiotics are “live microbial
food supplements which beneficially affect the host
animal by improving its intestinal microbial balance.”(19).
Lactic acid bacteria and bifidobacteria are the most
common types of microbes used as probiotics, but certain
yeasts and bacilli can also be helpful(19).They act by
competitively inhibiting the pathogenic bacteria because
they have greater adhesion to the tissues(19). They inhibit
pathogens but do not inhibit friendly bacteria. Studies
have shown that once the pathogenic organisms are
replaced the reintroduction of the pathogen does not occur
easily.(19)

Probiotics are commonly consumed as part of the diet in
several cultures in the form of fermented foods such as
yogurt and soy yogurt, or as dietary supplements with
added active live cultures. They have proved to be
beneficial in treating malnourishment, lactose intolerance,
calcium availability, bowel problems such as constipation,
infections,

urogenital and atopic diseases such as

antibiotic induced diarrhoea, and in improving the

immune  system, alleviating  chronic  intestinal
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inflammatory diseases, and preventing and treating

pathogen-induced diarrhoea.

A few studies have evaluated the effects of local
administration ~ of  probiotic  agents such as
mouthwashes(20), lozenges(21), tablets, straws(22),

milk(23),cheese(24),ice
gums(26),yogurt(27)(28)(29)(30) and other supplements

and have found that these have a beneficial effect on oral

cream(25),chewing

health. The benefits on oral health in preventing gingivitis,
halitosis(31)(32) and caries (27)(28)have been recognized,
and thus probiotics have been incorporated into
mouthwashes and dentifrices for popular consumption.
Some studies have established that the level of S mutans
in saliva is reduced after the use of probiotics; this would
be beneficial in orthodontic patients also(27). However,
there are few studies in the literature on the effects of
probiotics in orthodontic patients, since their use in our
speciality is still in an infantile stage(27). S mutans
concentration in plaque would be more representative of
the caries-inducing potential in the anterior teeth where
salivary clearance is less effective. Since the localized
effect of probiotics on the plaque surrounding orthodontic
brackets has not been studied, we conceived this study to
evaluate whether probiotic systems are beneficial to
orthodontic patients. It is desirable to establish which
delivery system is more efficient, and thus this study was
designed to compare the efficacy of systemic ingestion
and topical applications.
Aims And Objectives
The following are the aims and objectives of the study
1. To compare and evaluate effects of probiotic
lactobacillus acidophillus on streptococcus mutans in
the plaque surrounding brackets in orthodontic
patients
2. To compare and evaluate effects of probiotic

lactobacillus acidophillus on streptococcus sobrinus
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in the plaque surrounding brackets in orthodontic
patients

3. Todraw clinical inferences from the same

Methodology
The present in vivo study was conducted in the
Department of Orthodontics and Dento facia

lorthopaedics, Coorg Institute of Dental Sciences, Virajpet

and Aavishkaar Research Center, Coorg Institute of

Dental Sciences, Virajpet after obtaining ethical clearance

from the Institutional Review Board.

Materials used for patient examination

1. Patient record chart.

2. Examiners protection gears (Disposable gloves
,Disposable mouth mask)

3. Exploratory instruments (Mouth mirror and explorer,
Kidney tray).

Materials used for plagque collection

1. Universal Scaler

2. Ependorf tube

3. Labeling sticker and markers.

Experimental samples

Nature’s bounty Probiotic lactobacillus acidophilus tablets

Materials and equipments used for microbiological

assay

e Petri plate.

¢ Inoculating loops

e Laboratory glassware

o Sterile spreaders

e Electronic weighing balance

e SB-20M culture media

e Stereomicroscope

e Incubator and laminar air flow chamber

e Manual colony counter.

Inclusion criteria

Study samples included in this study were:

1. Patients aged between 14 and 29 year

© 2020 1IDSIR, All Rights Reserved

2. Patients undergoing orthodontic treatment with
straight wire appliance

3. Patients undergoing orthodontic treatment with
metallic brackets

4. Patients with permanent dentition

5. Patients with good oral hygiene

Exclusion Criteria.

o Patients presenting allergies and idiosyncratic
responses to product ingredients

e Patients with systemic conditions.

e Patients with poor oral hygiene

e Patients with no anti-inflammatory or antibiotics taken
one month before the study

Procedure

Selected Patients were divided into two groups.

group A- Control Group

group B - Probiotic Group

The proposed study was explained to the patients and

his/her written consent was obtained prior to the study.

Sample collection

The plagque-sampling was done using a standardized

protocol. At the first sampling visit, plaque specimen was

collected from the lateral incisor using a sterilized dental

scaler with the same tip dimensions (#8/9 Orban DE hoe

scaler, Hu-Friedy,Chicago, Ill).At the second sampling

visit, the operator carefully removed or disengaged the

ligation mechanism and removed the arch wires. Plaque

specimens were collected from the labial surfaces

immediately surrounding the orthodontic brackets of the

maxillary lateral incisors using sterilized dental scaler

with the same tip dimensions. Because the area of

increased decalcification was generally immediately

adjacent to the brackets, a 4-pass technique was used to

move the instrument tip around the circumference of the

bracket at the bracket tooth interface. Four passes, along

the tooth at the bracket interface at the gingival, mesial,
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distal, and occlusal aspects, were collected and transferred
to screw cap vials containing 5000pl normal saline.®
Administration of probiotic lactobacillus acidophilus.
Selected patients were divided into group A and B(Control
and Probiotic)by random sampling technique by using lot.
The pre plaque samples(S1)were collected in 5ml, sterile,
collection cups from all the 50 selected patients before the
commencement of the treatment regime and were
immediately seeded on plates containing the SB-20M, in
which sucrose will be replaced by coarse granular cane
sugar and incubated in microaerophilia at 37°“for 72 hours
Patients in the experimental group were given probiotic
lactobacillus acidophilus tablets (by the manufacturer
Nature’s bounty) and were instructed to take once daily
half an hour after food consumption by slowly dissolving
it in the mouth for 15 days. Patients in the control group
were not given any tablets

The post intervention plaque samples(S2) were collected
after 15days and were immediately seeded on plates
the SB-20M media and

microaerophilia at 37°° for 72 hours

containing incubated in
Microbiological assay of plaque samples

Preparation of the SB-20 culture medium.®?

This culture medium has the following composition per
liter:

bacto-casitone 15g; yeastextract 5g; L-cysteine 0.2g;
sodium sulfite 0.1g;sodiumacetate
200.0g;15.0gagar;and

distilled  water.Afterautoclavingfor20minat120  degree

20.0g;coarsegranularcane  sugar
Celcius and coolingtoapproximately50 °C, bacitracin was
added to a final concentration of0.2Upermlagar.The
medium was poured in plates, stored at 4 °C and used
within 7days.

After

stereomicroscope based on colony characteristics.

72 hours the colonies were counted using

© 2020 1IDSIR, All Rights Reserved

Identification of S. mutans and S. sobrinus

Enumeration of colony forming units(cfu) on the SB-20M
agar plates was performed by a single calibrated examiner
under a dissecting microscope with the plates against a
dark background inorder to high light the characteristics of
the colonies. Colonies of S. sobrinus were circular and
opaque milky white and were surrounded by a milkywhite
halo, frequently exhibiting polysaccharide drops (Figure
9). Colonies of S. mutans showed a granular surface,
similar to ground glass, with or without a scintillant
polysaccharide drop on the surface (Figure 10). These
colonies were sometimes star-shaped and appeared
penetrating the surface of the agar.®”
Statistical Analysis

The

statistically.

result obtained was tabulated and analyzed
Results and Discussion

The data obtained from this study, that is microbiological
assay for streptococcus mutans and streptococcus sobrinus
were tabulated and was statistically analyzed using MS
Excel and SPSS (IBM Version 23). The level of

% confidence interval.

significance was set at 0.05 at 95

The statistical methods used were descriptive statistics,

students paired and independent t test.

The statistical results were then tabulated as:

Table 1 - Comparison of SM and SS at baseline and 15"
day among control group

Table 2 - Comparison of SM and SS at baseline and 15"
day among probiotic group

Table 3 — Comparison of mean differences of test and
control group at baseline and 15" day among test
and control group

Table 4 - Comparison of mean colony counts of SM and
SS in control and probiotic group

Graph 1: Bar diagram showing comparison of SM and SS

at baseline and 15" day among control group
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Graph 2: Bar diagram showing comparison of SM and SS
at baseline and 15" day among probiotic group

Graph 3: Bar diagram showing comparison of mean
differences of test and control group at baseline
and 15" day among test and control group.

Graph 4: Bar diagram showing comparison of mean

colony counts of SM and SS in control and
probiotic group
Streptococcus mutans and sobrinus count

evaluation in control group

The mean value for the SM colony count in S1 was
283.8947(+/-441.41790) which increased to 635.3684(+/-
720.96996) in S2 (table 1 and graph 1) with a T value -
2.974 which is highly significant (table 3 and graph 3)
and the difference was found to be 351.4737(+/-
515.21445).

The mean value for the SS colony count in S1 was
218.1538(+/-480.06455) which increased to 367.9231(+/-
635.50026) in S2 (table 1 and graph 1) with a T value -
1.877 which is significant and the difference was found
to be 149.7692(+/-287.70012) (table 3 and graph 3)

TABLE 1 : COMPARISON OF SM AND SS AT
BASELINE AND 15TH DAY AMONG CONTROL
GROUP
CONTROL Standard
Mean T Significance

Colony count deviation

S1 283.8947 441.41790
SM -2.974 | 0.008(H.S)

S2 635.3684 720.96996

S1 218.1538 480.06455
SS -1.877 | 0.049(S)

S2 367.9231 635.50026

© 2020 1IDSIR, All Rights Reserved

CONTROL

367.9231

218.1538

Graph 1 : BAR DIAGRAM SHOWING COMPARISON
OF SM AND SS AT BASELINE AND 15™ DAY
AMONG CONTROL GROUP

Streptococcus mutans and sobrinus count evaluation in
probiotic group

The mean value for the SM colony count in S1 was
91.3333(+/-137.34028) , this increased to 316.6667 (+/-
522.21091)in S2 (table 2 and graph 2) with a T value -
1.780 which is significant and the difference was found to
be 225.3333 (+/-537.06720) (table 3 and graph 3)

The mean value for the SS colony count in S1 was
62.0625 (+/-62.72955) and S2 was 164.4375 (+/-
164.26968) (table 2 and graph 2) with a T value -2.819
which is significant and the difference was found to be
102.3750 (+/-145.25512) (table 3 and graph 3)

Table 2 COMPARISON OF SM AND SS AT
BASELINE AND 15™ DAY AMONG PROBIOTIC
GROUP
PROBIOTICS Standard
Mean o T Significance

Colony count deviation

S1 91.3333 137.34028
M -1.780 | 0.049(S)

S2 316.6667 522.21091

S1 62.0625 62.72955
SS -2.819 | 0.013(S)

S2 164.4375 164.26968
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PROBIOTIC

164.4375

91.2333

Graph 2 : BAR DIAGRAM SHOWING COMPARISON
OF SM AND SS AT BASELINE AND 15™ DAY
AMONG PROBIOTIC GROUP

Comparison of Streptococcus mutans in test and
control group

The mean difference of SM colony count in control and
probiotic group was found to be 351.4737(+/-515.21445)
and 225.3333(+/-537.06720) respectively with a T value -
1.729 which is significant

Comparison of Streptococcus sobrinus in test and
control group

The mean difference of SS colony count in control and
probiotic group was found to be 149.7692 (+/-287.70012)
and 102.3750 (+/-145.25512) respectively with a T value -
2.576 which is significant

Table 3 : COMPARISON OF MEAN DIFFERENCES
OF TEST AND CONTROL GROUP AT BASELINE
AND 15™ DAY AMONG TEST AND CONTROL
GROUP

MEAN DIFFERENCE

400 351.4737
350
300
225.3333
250

® CONTROL

200 149.7692

® PROBIOTICS
150 102.375

100

Graph 3: BAR DIAGRAM SHOWING COMPARISON
OF MEAN DIFFERENCES OF TEST AND CONTROL
GROUP AT BASELINE AND 15™ DAY AMONG
TEST AND CONTROL GROUP.

Comparison of mean colony counts of SM and SS in
control and probiotic group

Effect of probiotic was found to be more significant in SM
count than in the SS count with a t value 0.886

Table 4 COMPARISON OF MEAN COLONY
COUNTS OF SM AND SS IN CONTROL AND
PROBIOTIC GROUP

Standard o
Colony count Mean o T Significance
deviation
SM 351.4737 515.21445
Control 1.278 | 0.211(N.S)
SS 149.7692 287.70012
SM 225.3333 537.06720
Probiotic 0.886 | 0.011(S)
SS 102.3750 145.25512

Standard o
Colony count Mean o T Significance
deviation
Control 351.4737 515.21445 -
SM 0.047(S)
Probiotics 225.3333 537.06720 1.729
Control 149.7692 287.70012 -
SS __ 0.016(S)
Probiotics 102.3750 145.25512 2.576
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ESRYEYS

225.3333

149.7692

102.375

CONTROL PROBIOTICS

Graph 4: BAR DIAGRAM SHOWING COMPARISON
OF MEAN COLONY COUNTS OF SM AND SS IN
CONTROL AND PROBIOTIC GROUP
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Discussion

White spots or areas of decalcification are carious lesions
of varying extent. Prevalence of white spot lesions
consequent to orthodontic treatment was found to be
significantly high.'®The plaque-retentive properties of the
fixed appliance predispose the patient to an increased
cariogenic risk. Furthermore, there is a rapid shift in the
composition of the bacterial flora of the plaque following
the introduction of orthodontic appliances. More
specifically, the levels of acidogenic bacteria, such as S.
mutans, become significantly elevated in orthodontic
patients. If these bacteria have an adequate supply of
fermentable carbohydrates, acid by-products will be
produced, lowering the pH of the plaque. As the pH drops
below the threshold for remineralization, carious
decalcification occurs. The first clinical evidence of this
demineralization is visualized as a WSL. Once formed,
however, many of these early lesions appear to be surface
demineralization rather than a subsurface lesion with an
intact surface zone. Remineralization of these white
lesions is a natural phenomenon resulting in only a partial
reversal of what is an early caries lesion. However, the
best approach during orthodontic treatment is to prevent
these lesions from occurring.

Numerous studies have demonstrated that of all of the
bacteria isolated from the oral cavity, Streptococcus
mutans and sobrinus are the prime culprits of tooth
demineralization. These same bacteria are also acid
tolerant and therefore could survive the low pH observed
in carious lesions. While the mutans streptococci are
considered to be the prime suspects in the caries process,
the sobrinus are associated with smooth surface caries.
The

demineralization of enamel, dentin and cementum in teeth,

consequent reduction in pH catalyzes the

resulting in caries lesions. Production of short-chain

carboxylic acids by Streptococci — chiefly lactic acid

© 2020 1IDSIR, All Rights Reserved

production by Streptococcus mutans — is the primary
etiology of caries, however other bacteria with similar
such as

properties Lactobacillus,Actinomyces,

Bifidobacteria, Atopobium, Propionibacterium,
andVeillonellacan contribute.

Probiotics have the potential to modify the oral microbiota
and are being investigated to prevent or treat diseases of
the oral cavity, such as dental caries and the periodontal
diseases, which are associated with a shift in the microbial
composition and activity of the biofilm, and the resulting
reaction of the host, it can be due to direct interactions
within dental plaque (colonization resistance). This
mechanism could possibly include the disruption of
plaque biofilm formation through competition for binding
sites on host tissues and other bacteria, and through
competition for nutrients. The production of antimicrobial
compounds by probiotic species that inhibit other oral
bacteria may also be a significant mechanism. It is known
that cariogenic bacteria produce a range of antimicrobial
agents including organic acids, hydrogen peroxide,
peptides, bacteriocins and anti-adhesion molecules. It can
be also due to indirect probiotic actions within the oral
cavity, including the modulation of both innate and
adaptive immune function. Within this context, it is
possible that cariogenic bacteria can interact with immune
competent cells, such as macrophages and T-cells, leading
to an alteration in the production of cytokines and
subsequent effects on overall immunity. Bacteria in the
oral cavity are known to adhere to surfaces and to each
other in the form of coaggregates and plaque biofilms.
This presence in healthy adults, as well as its known early
colonization of the oral cavity and the existence of various
bacteriocins with potent activity against common Gram-
positive oral pathogens, has made it a species of potential
Ito recalibrate an aberrant oral microbiota, and thus

suggests its use as a probiotic.
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Lactobacillus acidophilus was preferred in this study as
the probiotic bacterium because of its known probiotic
potential and it’s acid resistance and bile salt’s tolerance.*®
This bacterium such as other lactic acid bacteria produces
various compounds such as organic acids, diacetyl,
hydrogen peroxide, and bacteriocins or bactericidal
proteins. According to a study, it is cleared that the
presence of Lactobacillus acidophilus can cause reduction
in the adherence of Streptococcal strains that it is probably
related to interaction between bacteria. This adherence
reduction was found to be significantly stronger in the
case of mutans streptococci.*®

In the present clinical trial, the study interval was decided
to be 15 days which was based on a study by cildir et al
where daily consumption of probiotic yogurt for 2 weeks
decreased the mutans streptococci counts in saliva.”’The
subjects were asked to move the probiotic tablet around
the mouth while melting them. Compliance was excellent
in all groups, with no drop-outs or reported side or adverse
effects

Microbial counts increased in the S2 samples of both the
control and probiotic group. This was in accordance with
studies by Gwinnett et al where in it was demonstrated
that orthodontic appliances increased the plaque levels in
orthodontic patients.*” This was due to their complex
designs that increase the retention of food particles and
dental plaque by impeding access to the tooth surfaces for
cleaning. The increase in white spot lesions among
orthodontic patients can be attributed to this finding. The
results of this study confirmed findings of another study
by ahn et al where in it was reported that the prevalence of
S mutans on incisor brackets was higher than that of
S.sobrinus.?

On comparing the mean differences of the control and
probiotic group with respect to SM and SS count it was

found that the increase in colony count was significantly
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higher in the control group. Similar reduction in colony
counts of SM was noted in other studies by Cagler et al,
Ahola et al and Cildir et al. The reduction could be
explained by a combination of local and systemic immune
response as well as non-immunologic defence
mechanisms. The principal health promoting effects are
ascribed to enhancement of mucosal immune defence and
macrophage activity as well as elevations of the numbers
of killer cells, T-cells, and interferon. In the oral cavity,
lactobacillus is quite acidogenic and may play a role in
deep dentine caries progression rather than in the early
enamel demineralization.®® To be effective against oral
infections, probiotic bacteria need to adhere to the oral
mucosa and dental tissues as part of the biofilm and
compete with the growth of dental pathogens. Hence it
was stressed that the subjects should move the probiotic
tablet around the mouth while melting them rather than
simply swallowing them. Probiotics can create a biofilm,
acting as a protective lining for oral tissues against oral
diseases. Such a biofilm keeps bacterial pathogens off oral
tissues by filling a space, pathogens would invade in the
absence of the biofilm; and competing with cariogenic
bacteria and periodontal pathogens growth.*

Comparison with other studies

Our study is in agreement with the study conducted by
Cagler et al which concluded that a short-term daily
ingestion of lactobacilli-derived probiotics delivered by
prepared straws or lozenges reduced the levels of salivary
mutans streptococci in young adults.

Our study is in agreement with the study by cildir et al
which concluded that Short-term daily consumption of
fruit yogurt containing Bifido bacterium animalis subsp.
lactisDN-

173010 may reduce the levels of mutans streptococci in

saliva during orthodontic treatment with fixed appliances.
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Our study was in agreement with a study performed by
Jose je et al which concluded that The consumption of
probiotic curd and the use of probiotic toothpaste cause a
significant decrease in the S mutans levels in the plaque
around brackets in orthodontic patients.

Our study was in disagreement with a study performed by
Pinto GS et al which concluded that daily ingestion of
yogurt with or without B. animalissubsp. Lactis for a

period of 2 weeks was beneficial in reducing total

microbial counts in dental plaque. No additional benefits
were achieved by the use of the probiotic strain. However Figure 1: Nature’s bounty lactobacillus acidophillus
the control group was given yoghurt for 2 weeks unlike no

probiotic tablets
intervention at all.

Limitations of the study

However, the findings must, for a number of reasons be
interpreted with caution. First, the sample size was limited
and caries associated bacteria in saliva should be regarded
as an intermediate end point for caries. It remains unclear
whether or not this really is beneficial for patients.
Furthermore, the semi-quantitative nature of the microbial
estimations was a limitation. Second, there are no long-
term studies available on the effect of probiotic bacteria
on the oral microflora, and thirdly, the optimal daily dose
is not yet established. Finally, head-to-head tests of
different probiotic strains are still lacking and it is possible
that a combination of probiotic strains could be even more
effective. In any case, it seems obvious that adolescent
patients with fixed orthodontic appliances constitute a
very suitable group for further studies of risk patients
concerning enamel  mineralization and  probiotic
supplements. If successful, the probiotic homecare
intervention may be a cost-effective alternative for white

spot lesion prevention during orthodontic treatment.

Figure 3: Colony counter

© 2020 1IDSIR, All Rights Reserved
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Figure 4: Eppendorf tube, Sterile swab, Petridish

Figure 8: Digital weighing apparatus

Figure 6: Colony formation after 2 days incubation

Figure 9: Streptococcus sobrinus (circular and opaque DN

milky white and were surrounded by a milky white halo)

© 2020 1IDSIR, All Rights Reserved
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Figure 10: Streptococcus mutans (classical look of

crushed frosted glass.)

Figure 11: Streptococcus mutans and sobrinus

Conclusion

Within the limitations of this present study, the following

conclusions can be drawn:

1. Probiotic Lactobacillus Acidophillus has significantly
decreased the salivary Streptococcus mutans count.

2. Probiotic Lactobacillus Acidophillus has significantly
decreased the salivary Streptococcus sobrinus count.

3. The total the

placement of fixed orthodontic appliances

microbial count increased with

4. SM count was more than that of the SS count on the
lateral incisor bracket.

In conclusion, lactobacillus acidophillus can be considered

in WSL management among orthodontic patients because

© 2020 1IDSIR, All Rights Reserved

of its capacity to compete for binding with Streptococcus

mutans and Streptococcus sobrinus, thereby reducing their

counts in the oral micro flora.

However longer duration follow up after administration

of lactobacillus acidophillus probiotic for its observable

oral colonization ,as well as microbiological assay of
plaque biofilm  after consumption of lactobacillus
acidophillus in a larger sample size should be considered
before extrapolating these findings in its clinical

application of management of WSL .

List of Abbreviations

% - Percentage

+/- - Plus or minus

ML - microlitres

°C - degree celsius

etal - All others

MS- Mutan streptococci

SM - Streptococcus mutans

SS - Stretococcus sobrinus

WSL - White spot lesions
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