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Evaluation of the Effect of Probiotic
(Inersan®) Alone, Combination of Probiotic

with Doxycycline and Doxycycline Alone on
Aggressive Periodontitis — A Clinical and

ABSTRACT

Introduction: The purpose of the present study was to evaluate
the effect of a probiotic (Inersan®) alone, a combination of the
probiotic with doxycycline and doxycycline alone on aggres-
sive periodontitis patients.

Methods: Thirty patients who satisfied the inclusion and ex-
clusion criteria, were assigned to one of the above mentioned
three groups by using block randomization. The clinical and
the microbiological parameters were recorded on day 0, at 2
weeks and at 2 months. On day 0, before recording the clini-
cal parameters, 0.5 ml of unstimulated saliva was collected for
the evaluation of the microbiological parameters. The clinical
parameters which were recorded were the plaque index, the
gingival index, the probing pocket depth and the clinical at-
tachment level. The microbiological parameters which were
recorded were Lactobacilli and Aggregatibacter actinomyce-
temcomitans. After this, Scaling and Root Planing (SRP) was
performed on day 0. Two weeks after the SRP, the patients
were recalled for the saliva sample collection and for the evalu-
ation of the clinical parameters. On the same day, medications
were given to the patients to be taken for fourteen days ac-
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cording to the group which they belonged to (Group A — pro-
biotic alone, Group B — a combination of the probiotic with
doxycycline, Group C — doxycycline alone). The patients were
then recalled at two months for the saliva sample collection
and for the evaluation of the clinical parameters.

Results: The administration of the probiotic alone, a combina-
tion of the probiotic with doxycycline and doxycycline alone,
resulted in a decrease in the plaque index, the gingival index,
the probing pocket depth and the clinical attachment level at 2
months, which was statistically significant (p < 0.05). The A. ac-
tinomycetemcomitans count tended to decrease in all the three
groups at 2 months, which was statistically non-significant (p >
0.05). The Lactobacilli count tended to increase significantly in
the probiotic alone group (p < 0.05).

Conclusion: Probiotics have a future in the treatment of ag-
gressive periodontitis, as antibiotics are prescribed most of
the time. These antibiotics can lead to the emergence of drug
resistant micro-organisms and they can also disturb the ben-
eficial microflora of the body. Thus, as an alternative to antibi-
otics, probiotics can be used, as they repopulate the beneficial
microflora and reduce the pathogenic bacteria.
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INTRODUCTION

Among all the forms of periodontitis, aggressive periodontitis has
received considerable attention due to its peculiar clinical presen-
tation, with a rapid attachment loss and bone destruction and
its occurrence around puberty, with an apparent lack of the local
factors, in patients with a reasonably good oral hygiene [1].A va-
riety of factors such as microbial, environmental, genetic and be-
havioural factors and systemic diseases have been suggested to
influence the risk of aggressive periodontitis [2,3]. It can be subdi-
vided into localized and generalized forms [4]. The most common
pathogens which are associated with aggressive periodontitis are
Aggregatibacter actinomycetemcomitans and Porphyromonas
gingivalis. The list also includes Prevotella intermedia, Tannerella
forsythia, Campylobacter rectus, Fusobacterium species and
Spirochetes [5].

Various modalities of treatment approaches have been implicated
for aggressive periodontitis, among which mechanical therapy
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plays an important role. Since the major periodontal pathogens
may escape from the treatment due to their ability to invade the
periodontal tissues or because they reside at sites which are in-
accessible to the periodontal instruments, the mechanical thera-
py needs to be combined with systemic antibiotics and surgery.
Antibiotics which are delivered either locally or systemically, are
used as a valuable adjunct to the mechanical therapy. Among all
the antibiotics, doxycycline has been found to be the most effica-
cious in the treatment of aggressive periodontitis [6,7].

The overuse, misuse and the widespread prophylactic applica-
tion of antibiotics have led to the emergence of drug resistant
micro-organisms.

The use of antibiotics may also disturb the indigenous microflo-
ra of the body, which include the Lactobacilli in the oral cavity,
as well as those in the gastrointestinal tract and the vagina [8].
Hence, it is advantageous to avoid the use of antibiotics that are
highly active against Lactobacilli.
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Lactobacilli play an important role in the maintenance of health by
stimulating the natural immunity as well as by contributing to the
balance of the microflora, by interacting with the other members
of the flora. The application of health-promoting bacteria for ther-
apeutic purposes, is one of the strongest emerging fields. Time
has come to shift the paradigm of the treatment from specific
bacteria elimination to alteration of the bacterial ecology by using
probiotics [9].

Probiotics are live microorganisms, which, when administered in
an adequate amount, confer a health benefit on the host [10]. The
vast majority of probiotic bacteria belong to the genera, Lactoba-
cilli, Bifidobacterium, Propionibacterium and Streptococcus. The
potential benefits of probiotics have been studied in gastrointes-
tinal disorders, gynaecology, and atopic eczema [11]. Probiotics
are available as sour cream, yoghurt, powdered milk, buttermilk
and frozen desserts. Probiotics have also been introduced in
capsules, tablets and lozenges.

Anatomically, the oral cavity is connected to the whole body and
due to this, the oral cavity is influenced by and it influences the
general health. Since the oral microbiota is as complex as the
gastro-intestinal or vaginal microbiota and as dental biofiims are
considered to be difficult therapeutic targets, the encouraging ef-
fects of probiotics in different fields of healthcare have resulted in
the introduction of probiotics for the oral healthcare. Probiotics
have been found to be efficacious in the treatment of halitosis,
oral candidiasis and tooth decay [11]. Probiotics have also been
introduced in the field of periodontal healthcare and they have
been found to be efficacious in the treatment of gingivitis and
periodontitis [11].

To the best of our knowledge, there are no studies which have
reported the effect of probiotics on aggressive periodontitis and
also there are no studies which have compared the effects of pro-
biotics and antibiotics. Hence, this study was conducted by using
the lozenges of the probiotic-Inersan® (Lactobacillus brevis CD2)
alone, a combination of the probiotic with doxycycline and doxy-
cycline alone, to evaluate their effects on the clinical condition as
well as on the Lactobacilli and the A. actinomycetemcomitans
counts in aggressive periodontitis patients. Inersan® lozenges
were used in the present study as this was the only probiotic
medication which was available for dental purposes.

METHODS

The Study Population and Its Randomization

The patients for the present study were selected from the outpa-
tients who presented to the Department of Periodontology, J.S.S.
Dental College and Hospital, Mysore, Karnataka, India. The recruit-
ment of these patients was carried out from April 2010 to August
2011. The patients were explained the selected procedure in de-
tail. A prior written consent was taken from all the patients, which
was based on the Declaration of Helsinki (1964). This study was
approved by the Institutional Review Board of J.S.S. Dental Col-
lege and Hospital.

The patients who satisfied the following criteria were included in the
study. By block randomization, a total of thirty patients of both gen-
ders (fourteen males and sixteen females; mean age 24.83 + 4.42
years, age range 14-35 years) were included, who had sites with
a probing depth and a loss of the clinical attachment level which
were > 5 mm, and with a radiographic evidence of bone loss. The
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patients were excluded if they had debilitating systemic diseases,
if they received antibiotics or anti-inflammatory drugs during the six
months prior to the study, if they received periodontal therapy dur-
ing the six months prior to the study, if they had dental caries, psy-
chiatric disorders, lactose intolerance and allergy to doxycycline or
probiotics (Inersan®) and if they were pregnant or smokers All the
patients were assigned to one of three groups, which pertained to
ten patients in each group.

The Sample Size Determination

The prevalence of aggressive periodontitis in geographically diverse
populations is estimated to be below 1% [12]. Based on the past
records, thirty patients were expected during the study period.

Probiotic and Antibiotic Products

The products which were used in this study included lozenges of
the probiotic, Inersan® (VSL Pharmaceuticals, Inc., USA) which
contained 108 Colony-Forming Units (CFU) per gram of L. brevis
and tablets of the antibiotic, doxycycline (100 mg). All the patients
were instructed to consume the medications for fourteen days ac-
cording to their group, as follows: Those in the group A consumed
lozenges of the probiotic, Inersan® twice (1-0-1) every day for
fourteen days. They were directed to place the lozenges in the
oral cavity for a few minutes, allowing them to dissolve. Those in
the group B consumed lozenges of the probiotic, Inersan® twice
(1-0-1) and a doxycycline tablet once (0-1-0) every day for fourteen
days. They were instructed to place the lozenges in the oral cavity
for a few minutes, allowing them to dissolve and to consume one
doxycycline tablet. Those in the group C consumed a doxycycline
tablet once (0-1-0) every day for fourteen days.

The Clinical Procedure

The clinical and microbiological parameters were recorded on day
0, at 2 weeks and at 2 months. At day 0, before recording the
clinical parameters, 0.5 ml of unstimulated saliva was collected
into sterile plastic tubes and it was stored at 4 °C till the time of
its microbiological evaluation. The clinical parameters which were
recorded were the plaque index (Loe 1967) [13], the gingival index
(Loe 1967) [13], the Probing Pocket Depth (PPD) and the Clinical
Attachment Level (CAL). After that, Scaling and Root Planing (SRP)
was performed on day 0. The SRP was performed by using ultra-
sonic (Cavitron® - Bobcat Pro, Dentsply) and hand instruments
(Gracey Curettes-Hufriedy®). After the SRP, the patients were in-
structed to practise regular oral hygiene habits. Tooth brushing
was done two times per day by using a toothbrush and a tooth-
paste which they had been using before, and none of the teeth
received any other treatment during this study. During the study,
the participants followed their usual dietary habits, but they were
instructed to refrain from using any other commercial mouth rinses.
Two weeks after the SRP, the patients were recalled for the saliva
sample collection and for the evaluation of the clinical parameters.
On the same day, medications were given to the patients for four-
teen days according to the groups which they belonged to. The
patients were then recalled at two months for the saliva sample
collection and for the evaluation of the clinical parameters.

The Microbiological Procedure

The collected saliva samples were taken for a microbiological eval-
uation by a culture method, to detect the presence of Lactobacilli
and A. actinomycetemcomitans. The saliva samples were serially
diluted with peptone water (Oxoid, Unipath, Basingstoke, UK) and
100 pl of appropriate dilutions were plated to analyze the growth of
the Lactobacilli and A. actinomycetemcomitans. de Man-Rogosa-
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Sharpe (MRS) agar was used for the isolation of Lactobacilli [14].
Tryptone soya agar which was supplemented with yeast extract
(0.1%), horse serum (10%), bacitracin (75ug/ml) and vancomycin
(bug/ml) (TSBV), was used for the isolation of A. actinomycetem-
comitans [15]. The plates were incubated in a microaerobic atmo-
sphere (10% CO,) for 72 hours at 37°C. After 3 days of incubation,
the Lactobacilli and the A. actinomycetemcomitans counts were
estimated by standard methods [16]. The semi-quantitative colony
count was expressed in colony forming units/millilitre (CFU/m).

STATISTICAL ANALYSIS

The statistical analysis for all the parameters was performed by using
descriptive statistics, one way ANOVA, repeated measure ANOVA
and the paired sample ‘t’ test. Univariate descriptive statistics were
used to calculate the standardized values. The difference between
the means was analyzed by using the one way ANOVA procedure.
The repeated measure of ANOVA was used to evaluate the differ-
ences in time within the groups. All the analyses were performed by
using a statistical software program, SPSS version 17.

RESULTS

Characteristics of the Subjects in all the Three Groups on Day 0
No statistically significant difference was found for any clinical or
microbiological parameter in all the three groups on day O (p >
0.05) [Table/Fig-1].

Changes in the Clinical Parameters

We compared the changes in the clinical parameters between all
the three groups at various intervals [Table/Fig-1], [Table/Fig-2], [Ta-
ble/Fig-3], [Table/Fig-4]; [Table/Fig-5], [Table/Fig-6], [Table/Fig-7],
[Table/Fig-8]. The plaque index, the gingival index, the PPD and
the CAL tended to decrease significantly (p < 0.05) in all the three
groups at 2 months when they were compared with the findings on

Groups | Mean Std. F Signifi-
Deviation | Value | cance (p)

Plaque Index A 0.61 0.18
B 0.95 0.43 1.58 0.23
C 0.80 0.30

Gingival Index A 2.00 0.00
B 2.03 0.05 2.50 0.11
C 2.00 0.00

Probing Pocket A 3.79 0.41

Depth (mm) B 3.75 072 | o001| o098
C 3.75 0.31

Clinical A 3.27 0.40

ﬁ;tvagzm;’;t B 3.50 095 |039| 068
C 3.74 1.20

Lactobacilli A 1.07 x 10° | 1.76 x 10°

(CFU/mI) B 1.70 x 10° | 2.86 x 10° | 2.28 0.13
C 5.99 x 10°| 6.72 x 10°

A. actinomycetem A 3.33 x 10° | 4.51 x 10°

comitans B 1.85x10°| 3.03 x 10° | 1.38 0.28

(CFU/mI) C 3.14 x 10°| 2.95 x 10°

[Table/Fig-1]: Comparison of clinical and microbiological parameters at
day O between all the three groups

Descriptive Statistics with one way ANOVA
* Statistically significant p < 0.05
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Groups | Mean Std. F Signifi-
Deviation | Value | cance (p)
Plague Index A 0.00 0.00
B 0.00 0.00 - -
C 0.00 0.00
Gingival Index A 2.00 0.00
B 2.01 0.04 1.00 0.39
C 3.70 0.68
Probing Pocket A 3.37 0.77
Depth (mm) B 3.71 029 |o058| 057
C 3.75 0.31
Clinical A 2.85 0.84
ﬁg\fg}r";ﬁ;t B 3.13 087 |119| 033
C 3.75 1.31
Lactobacilli A 8.51 x 105 1.561 x 10°
(CFU/mI) B 4.38 x 10°[4.57 x 10° | 2.72 0.09
C 2.57 x 108 | 2.43 x 10°
A. actinomycetem A 4.68 x 10°|7.13 x 10°
comitans B 1.05x10%(1.17 x 10° | 1.24 0.31
(CFU/m) C  |1.56x10°|1.92 x 10°

[Table/Fig-2]: Comparison of clinical and microbiological parameters at
2 weeks between all the three groups

Descriptive Statistics with one way ANOVA
* Statistically significant p < 0.05

Groups | Mean Std. F Signifi-
Deviation | Value | cance (p)

Plaque Index A 0.30 0.12
B 0.36 0.05 1.43 1.43
C 0.28 0.07

Gingival Index A 1.63 0.10
B 1.46 0.05 1.72 0.21
C 1.60 0.26

Probing Pocket A 3.17 0.19

Depth (mm) B 3.01 075 | 014 | 086
C 3.08 0.49

Clinical A 1.72 0.55

ﬁg\fgmﬁgt B 243 113 | 111 ] o035
C 2.81 1.83

Lactobacilli A 6.83 x 10°|6.91 x 108

(CFU/mI) B 3.75x10°|8.45 x 10 | 1.76 0.20
C 6.03 x 10° | 7.37 x 10°

A. actinomycetem A 1.00 x 10* | 1.43 x 10*

comitans B 1.18 x 10° | 1.29 x 10° | 2.13 0.15

(CFU/m) C  |1.06x10°|1.69x 10°

[Table/Fig-3]: Comparison of clinical and microbiological parameters at
2 months between all the three groups

Descriptive Statistics with one way ANOVA
* Statistically significant p < 0.05

day O [Table/Fig-5], [Table/Fig-6], [Table/Fig-7], [Table/Fig-8]. When
these data were calculated with repeated measure ANOVA, a sta-
tistically significant change (p < 0.05) which was irrespective of the
groups was observed from day 0 to 2 months. When the changes
with respect to the three groups were verified, a statistically non-
significant change was observed (p > 0.05) [Table/Fig-4].
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F Value | Significance (p) 4
Plague Index Change * 75.76 0.00
38 -
Change 1.31 0.28 5
between groups g
36
Gingival Index Change * 127.95 0.00 %
Change 2.30 0.08 S s
between groups =¥ —~—GroupA.
20
Probing Change * 22.95 0.00 £ 32 j“'“"l’g
Pocket Depth Change 057 0.68 J2
between groups g 3
Clinical Change * 50.84 0.00 E
Attachment Level Change 154 0.21 28 -
between groups
Lactobacill Change * 4.01 0.02 26 :
Day 0 2 Weeks 2 Months
Change 2.70 0.04
between groups * [Table/Fig-7]: Comparison of mean probing pocket depth (mm) at
A Change * 554 0.00 various time intervals between all the three groups
actinomycetemcomitans Change 138 0.26 * Statistically significant p < 0.05
between groups
[Table/Fig-4]: Comparison of clinical and microbiological parameters 1
between all the three groups from day 0 to 2 months
Descriptive Statistics with repeated measure ANOVA T:; .
* Statistically significant p < 0.05 3 :
e
5
32 -
: £
g
~~Group A
i: 2.8 i
08 g ~~Group C
=)
= 24 -
s &}
=2 =
=
; 06 | g :
=3 ~Group A >
_s_-‘!:_:. -=-Group B
= 04 ~-Coop G 16 ;
e Day0 2 Weeks 2 Months
=
02 [Table/Fig-8]: Comparison of mean clinical attachment level (mm) at
various time intervals between all the three groups
* Statistically significant p < 0.05
0 :
Day 0 2 Weeks 2 Months
8000000 -
[Table/Fig-5]: Comparison of mean plague index at various time *
intervals between all the three groups 1000000, -
Statistically significant p < 0.05 E |
o
Q
m 5000000
22 =1
Q
..g 4000000 ~+Group A
I -=-Group B
2 g ~+Group C
1 3000000 -
><
) =
T 18- g 2000000
- =
B g6 ~GroupA 1000000
E'JE -=-Group B
5 ~Group C . ‘ ) .
E“ 14 - Day 0 2 Weeks 2 Months
12 - [Table/Fig-9]: Comparison of mean Lactobacilli count (CFU/ml) at
various time intervals between all the three groups
* Statistically significant p < 0.05
1 T
Day 0 2 Weeks 2 Months
Changes in the Lactobacilli Counts in Saliva

[Table/Fig-6]: Comparison of mean gingival index at various time We compared the changes in the Lactobacilli counts in saliva be-
intervals between all the three groups tween all the three groups at various intervals [Table/Fig-1], [Table/
* Statistically significant p < 0.05 Fig-2], [Table/Fig-3], [Table/Fig-4], [Table/Fig-9]. The Lactobacilli
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3500000
3000000
2500000
—+—Group A

-=-Group B
+Group C

2000000

1500000

1000000 -

500000

Mean A. actinomycetemcomitans Count

Day 0 2 Weeks 2 Months

[Table/Fig-10]: Comparison of mean A. actinomycetemcomitans count

(CFU/ml) at various time intervals between all the three groups
* Statistically significant p < 0.05

counts in the saliva tended to increase for both the groups A and
B and they decreased for group C at 2 months as compared to
the counts on day 0. They were found to be statistically significant
for group A (p < 0.05) [Table/Fig-9]. When these data were cal-
culated with repeated measure ANOVA, a statistically significant
change (p < 0.05) which was irrespective of the groups was ob-
served from day 0 to 2 months. When the changes with respect to
the three groups were verified, a statistically significant change was
observed (p < 0.05) [Table/Fig-4].

Changes in the A. Actinomycetemcomitans Counts in Saliva
We compared the changes in the A. actinomycetemcomitans
counts in saliva between all the three groups at various intervals
[Table/Fig-1],[Table/Fig-2],[Table/Fig-3],[Table/Fig-4],[ Table/Fig-10].
The A. actinomycetemcomitans counts tended to decrease in all
the three groups at 2 months as compared to the counts on day
0, which was statistically non-significant (p > 0.05) [Table/Fig-10].
When these data were calculated with repeated measure ANOVA,
a statistically significant change (p < 0.05) which was irrespective
of the groups was observed from day O to 2 months. When the
changes with respect to the three groups were verified, a sta-
tistically non-significant change was observed (p > 0.05) [Table/
Fig-4].

DISCUSSION

This was a pilot, randomized, open trial which was done to evalu-
ate and compare the effects of the probiotic, (Inersan®) alone,
a combination of the probiotic with doxycycline and doxycycline
alone, in the treatment of aggressive periodontitis. The clinical
parameters (the plaque index, the gingival index, the PPD and
the CAL) and the microbiological parameters (Lactobacilli and A.
actinomycetemcomitans) were recorded on day 0O, at 2 weeks
and at 2 months.

Our findings indicated that there was a statistically significant re-
duction in the plaque index in all three groups at 2 months as
compared to the findings on day 0 (p < 0.05). This was in accor-
dance with the findings of five other studies which had reported
a reduction in the amount of plaque index as compared to the
baseline value for the probiotic group [17-21].

The gingival index tended to decrease in all three groups at 2
months as compared to the findings on day O, which was statis-
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tically significant (p < 0.05). Five other studies also detected sta-
tistically significant decreases in the gingival scores as compared
to the baseline values for the probiotic group [17,19-22].

The PPD tended to decrease in all three groups at 2 months as
compared to the findings on day 0O, which was statistically sig-
nificant (p < 0.05). Of the three human studies that reported a
decrease in the PPD, [21,23] only two studies could detect a
statistically significant decrease in the PPD as compared to the
baseline values for the probiotic group [20,21].

The CAL tended to decrease significantly in all three groups at 2
months as compared to the findings on day O (p < 0.05). Only one
study had reported a statistically significant decrease in the CAL
as compared to the baseline value for the probiotic group [21].

We found that the SRP resulted in an increase in the Lactobacilli
counts in all the three groups. There was an increase in the Lacto-
bacilli counts in Group A and Group B while there was a decrease
in the Lactobacilli counts in Group C at 2 months, which also
supported the findings of a previous study, which had determined
the antibiotic susceptibility pattern of the Lactobacilli strains to
twenty-nine antibiotics, and had found them to be susceptible to
a wide variety of antibiotics, which included amoxicillin, tetracy-
cline and clindamycin [8].

We found that the A. actinomycetemcomitans counts tended to
decrease in all three groups at 2 months as compared to the find-
ings on day 0O, which was statistically non-significant (p > 0.05).
Of the four human studies that had reported a reduction in the
A. actinomycetemcomitans counts, [9,20,22,23] only two studies
could detect a statistically significant decrease in the A. actino-
mycetemcomitans counts as compared to the baseline value for
the probiotic group [21,24].

A study had already reported on the potential effects of the L.
brevis extracts containing lozenges in the periodontitis patients.
Their findings had shown that all the inflammatory-associated fac-
tors had been drastically reduced in the periodontal disease pa-
tients after the L. brevis-based treatment. The anti-inflammatory
effects of L. brevis could be attributed to the presence of arginine
deiminase which had prevented the nitric oxide generation [19].
This was the mechanism by which the probiotic (Inersan®) loz-
enges acted. The probiotics also produce different antimicrobial
components which include organic acids, hydrogen peroxide,
low-molecular weight antimicrobial substances, bacteriocins, and
adhesion inhibitors [25].

In the present study, it was found that the administration of pro-
biotic alone, a combination of the probiotic with doxycycline and
doxycycline alone, had resulted in decreased clinical parameters
and A. actinomycetemcomitans counts. The Lactobacilli counts
had tended to increase in the probiotic alone group and in the
group with a combination of the probiotic with doxycycline and
a decrease in the doxycycline alone group. Even though doxy-
cycline was found to effectively reduce the A. actinomycetem-
comitans counts, it had a negative impact on the Lactobacilli
counts. Doxycycline may also lead to the development of drug
resistance.

Probiotics have a future in the treatment of aggressive periodonti-
tis, as antibiotics are prescribed most of the time. These antibiot-
ics can lead to the emergence of drug resistant micro-organisms
and they can also disturb the beneficial microflora of the body.
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Thus, as an alternative to antibiotics, probiotics can be used, as
they repopulate the beneficial microflora and reduce the patho-
genic bacteria. Hence, a treatment with probiotics could be an
ideal alternative in the management of aggressive periodontitis.

ACKNOWLEDGEMENTS

We express our sincere thanks to Mr. Kanwaldeep Chadda,
Country Manager, CD Pharma Pvt. Ltd. for providing the Iner-
san® lozenges which were needed for the study. We also ex-
press our sincere thanks to Dr. Murli and Mr. Sivaram, Defense
Food Research Laboratory, for their help during the microbiologi-
cal analysis. We sincerely thank Dr. Lancy D’ Souza for his help
with the statistical analysis of the data.

Conflict of interest and funding

The authors declare that there is no conflict of interest. The pro-
biotic-Inersan® lozenges were provided by CD Pharma Pvt. Ltd.,
India.

REFERENCES

[1] Sandhu S, Kakar V, Gogia G, Narula S. Unilateral gingival fioromato-
sis with localized aggressive periodontitis (involving first molars): An
unusual case report. J Indian Soc Periodontol. 2009;13:109-13.

[2] Kinane D, Shiba H, Hart T. The genetic basis of periodontitis. Perio-
dontol. 2000 2005;39:91-117.

[3] Meng H, Xu L, Li Q, Han J, Zhao Y. Determinants of host susceptibil-
ity in aggressive periodontitis. Periodontol. 2000 2007;43:133-59.

[4] Highfield J. Diagnosis and classification of periodontal disease. Aust
Dent J. 2009; 54:(Suppl):11-26.

[5] American Academy of Periodontology. Parameter on Aggressive
Periodontitis. J Periodontol. 2000;71(Suppl):867-69.

[6] Mandell R, Tripodi L, Savitt E, Goodson J, Socransky S. The effect
of treatment on actinobacillus actinomycetemcomitans in localized
juvenile periodontitis. J Periodontol. 1986;57:94-99.

[7] Oettinger-Barak O, Dashper S, Catmull D, Sela MN, Reynolds E.
Antibiotic susceptibility of Aggregatibacter actinomycetemcomi-
tans JP2 in a biofilm microenvironment [Online]. School of Dental
Science, Univ. of Melbourne at Australia. http://iadr.confex.com/
iadr/2011sandiego/webprogramcd/Paper147029.html [18 March,
2011].

[8] Sookkhee S, Chulasiri M, Prachyabrued W. Lactic acid bacteria from
healthy oral cavity of Thai volunteers: inhibition of oral pathogens. J
Appl Microbiol. 2001;90:172-79.

[9] Koll-Klais P, Mandar R, Leibur E, Marcotte H, Hammarstrom L,
Mikelsaar M. Oral lactobacilli in chronic periodontitis and periodontal

www.jcdr.net

health: species composition and antimicrobial activity. Oral Microbiol
Immunol. 2005;20:354-61.

[10] FAO/WHO. Report of joint FAO/WHO expert consultation on evalua-
tion of health and nutritional properties of probiotics in food including
powder milk with live lactic acid bacteria. Cordoba, Argentina. 2001.

[11] Teughels W, Loozen G, Quirynen M. Do probiotics offer opportunities
to manipulate the periodontal oral microbiota? J Clin Periodontol.
2011;38:159-77.

[12] Newman M, Takei H, Klokkevold P, Carranza F. Carranza’s Clinical
Periodontology. 11th edition. St. Louis. Missouri Saunders. Elsevier
Inc. 2011:171.

[13] Loe H. The Gingival Index, the Plaque Index and the Retention Index
Systems. J Periodontol. 1967;28:610-16.

[14] DeMan JC, Rogosa M, Sharpe M. A medium for the cultivation of
lactobacilli. J App! Microbiol. 1960;23:130-35.

[15] Slots J. Selective Medium for isolation of actinobacillus actinomyce-
temcomitans. J Clin Microbiol. 1982;15:606-09.

[16] Murray P, Baron E, Pfaller M, Tenover F, Yolken R. Manual of Clini-
cal Microbiology. 6th Edition. Washington DC. American Society for
Microbiology. 1995.

[17] Krasse P, Carlsson B, Dahl C, Paulsson A, Nilsson A, Sinkiewicz
G. Decreased gum bleeding and reduced gingivitis by the probiotic
Lactobacillus reuteri. Swed Dent J. 2006;30:55-60.

[18] Kang M, Chung J, Kim S, Yang K, Oh J. Effect of Weissella cibaria
isolates on the formation of Streptococcus mutans biofilm. Caries
Res. 2006;40:418-25.

[19] Riccia D, Bizzini F, Perilli M, et al. Anti-inflammatory effects of Lactoba-
cillus brevis (CD2) on periodontal disease. Oral Dis. 2007;13:376-75.

[20] Shimauchi H, Mayanagi G, Nakaya S, et al. Improvement of peri-
odontal condition by probiotics with Lactobacillus salivarius WB21:
a randomized, double-blind, placebo-controlled study. J Clin Perio-
dontol. 2008;35:897-905.

[21] Vivekananda M, Vandana K, Bhat K. Effect of the probiotic Lactoba-
cilli reuteri (Prodentis) in the management of periodontal disease: a
preliminary randomized clinical trial. J Oral Microbiol. 2010;2.

[22] Tsubura S, Mizunuma H, Ishikawa S, et al. The effect of Bacillus sub-
tilis mouth rinsing in patients with periodontitis. Eur J Clin Microbiol
Infect Dis. 2009;28:1353-56.

[23] Koll P, Mandar R, Marcotte H, Leibur E, Mikelsaar M, Hammarstrom
L. Characterization of oral lactobacilli as potential probiotics for oral
health. Oral Microbiol Immunol. 2008;23:139-47.

[24] Mayanagi G, Kimura M, Nakaya S, et al. Probiotic effects of orally
administered Lactobacillus salivarius WB21-containing tablets on
periodontopathic bacteria: a double-blinded, placebo-controlled,
randomized clinical trial. J Clin Periodontol. 2009;36:506-613.

[25] Silva M, Jacobus N, Deneke C, Gorbach S. Antimicrobial substance
from a human Lactobacillus strain. Antimicrob Agents Chemother.
1987;31:1231-38.

AUTHOR(S):

1. Dr. Mishal Piyush Shah

2. Dr. Sheela Kumar Guijjari

3. Dr. Veerendra kumar
Siddhpur Chandrasekhar

PARTICULARS OF CONTRIBUTORS:

1. Department of Periodontology,

Narsinhbhai Patel Dental College and Hospital,
Visnagar, Gujarat, India.

2. Professor, Department of Periodontology,
J.S.S. Dental College and Hospital, Mysore,
Karnataka, India.

3. Professor, Department of Periodontology,
J.S.S. Dental College and Hospital, Mysore,
Karnataka, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING
AUTHOR:

Dr. Mishal Piyush Shah,

Senior Lecturer, Department of Periodontology,

B/ 29, Utsav Bungalows, Near Shree Nagar,

Society, Mehsana, Gujarat -384002 India.

Phone: 09909218929

E-mail: drmishalshah@yahoo.com

FINANCIAL OR OTHER COMPETING INTERESTS:
None.

Date of Submission: Oct 30, 2012
Date of Peer Review: Nov 08, 2012
Date of Acceptance: Jan 16, 2013
Date of Publishing: Mar 01, 2013

Journal of Clinical and Diagnostic Research. 2013 March, Vol-7(3): 595-600



