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Abstract. - OBJECTIVE: To evaluate the im-
pact of a new formulation of probiotic mouth-
wash (PM), using Biocult strong® dissolved in
neutral mouthwash.

PATIENTS AND METHODS: Forty-two patients
with cardiovascular disease (CVD) or type 1 and
type 2 diabetes were enrolled. Plaque Control Re-
cord (PCR) and Bleeding on Probing (BOP) were
assessed at baseline and after two weeks of PM
or positive control treatment in intervention group
(IG) and control group (CG). Food intake was esti-
mated by 3-day diet record.

RESULTS: BOP was significantly reduced in
all treatments and samples, except for IG in CVD
sample (p=0.15). PCR decreased significantly in
all treatments and samples (p<0.01). No signifi-
cance was obtained for BOP and IP in the time
x group interaction. Food intake was not signifi-
cantly different between IG and CG in all samples.
Nutrients such as fats and simple carbohydrates
were correlated with BOP in patients who received
positive control, rather than PM, indicating a lack
of food influence on BOP and PCR in IG.

CONCLUSIONS: PM treatment was effective in
relation to the reduction of PCR and BOP. Pro-
biotics represent a good, but additional, tool
for prophylaxis, because they cannot complete-
ly substitute the classic oral hygiene methods.
Moreover, one week of treatment was not suffi-
cient to draw firm conclusions about the effica-
cy of the treatment itself.

Key Words
Probiotic, Gingivitis, Plaque Control Record, Bleeding
on probing, Mouthwash.

Introduction

According to World Health Organization
(WHO), “probiotics” are defined as “live mi-
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cro-organisms which, when administered in ad-
equate amounts, confer a health benefit on the
host™'. Probiotics prevent the adhesion of patho-
genic species, they inhibit bacterial growth, mod-
ulate cell proliferation and the mucosal immune
system and improve the integrity of the intestinal
barrier?.

Literature data show that the mechanical re-
moval of supragingival plaque is the most ef-
fective tool to prevent gingivitis’. However, as
individuals often do not handle plaque accumu-
lation*, antimicrobial agents, like dentifrices or
mouthwashes, have been tested for their addition-
al ability to reduce plaque and gingivitis onset’.
Another method is represented by the long-term
use of antiseptic mouthwashes that, however, may
be associated with unwanted side effects’.

An alternative and preventive tool may be
represented by the use of orally probiotics, which
may increase the commensal flora, preventing the
microbiological shift and colonization of patho-
gens associated with gingival inflammation®.

Several studies have pointed out an improve-
ment of oral cavity health and maintenance of its
homeostasis. In particular, probiotics are able to
reduce the amount of mutans streptococci in sali-
va and/or plaque”™, they have a positive effect on
halitosis'"'? and they fight oral infections caused
by Candida.

Literature data demonstrate that the effects of
probiotics are both species and strain specific".
Most studies on probiotics and oral health are in-
tended to focus on measuring changes in mutans
(MS) counts!*!>, even though high counts of MS
do not necessarily imply an increased risk for the
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development of caries. In fact, decreasing MS
without affecting the microbiota should decrease
the plaque virulence.

Several studies have shifted their focus to
Lactobacillus reuteri, a member of indigenous
oral microbiota in humans. This strain has anti-
bacterial properties because it converts glycerol
into reuterin, a wide-spectrum antimicrobial sub-
stance. This antibacterial activity was demon-
strated in vitro in non-oral pathogenic bacteria (S.
aureus, L. monocytogenes) and in Candida albi-
cans, without affecting the indigenous health-re-
lated microbiota'c.

Furthermore, a lot of studies have suggested
that L. reuteri reduces counts of MS"” even though
contradictory results have been published".

Effects of probiotics on periodontal patho-
gens have received little interest so far although
several studies have been conducted to evaluate
the action of probiotics in the management of
periodontal diseases'22.

Krasse et al*® conducted a research where
patients with gingivitis were given one of the
two formulations containing 2 x 10 CFU/day of
L. reuteri, or a corresponding placebo. In those
patients, L. reuteri reduced plaque and gingivitis.

Other studies have aimed to find microorgan-
isms with a potential probiotic effect that may
prevent periodontal disease onset. /n vitro, var-
ious oral strains of lactobacilli, streptococci***,
and bifidobacteria®® are most effective against
mutans streptococci*****, while others have been
reported active against periodontal pathogens.

Type 1 and Type 2 diabetes are factors that
exacerbate periodontal disease and gingival
health, as reported in several studies, showing
an aggravation of gingivitis and inflammatory
indices in diabetic patients®. Probiotics seem
to offer beneficial effects on diabetes, although
more long-term studies are still needed to avoid
any controversial result®.

Furthermore, patients with cardiovascular dis-
ease, in therapy with anticoagulants, showed an
increase of bleeding on probing (BOP) compared
to placebo-treated patients®.

Based on the health benefits reported by spe-
cific strains or probiotic combination, this study
was carried out to evaluate the impact of a new
formulation of probiotic mouthwash (PM), using
Biocult strong® (HOMEOSYN, Rome, Italy) on
type 1 and 2 diabetes or coronary disease, mea-
sured by plaque control record (PCR), and BOP.

The hypothesis is that the use of the present
PM might be effective on the reduction of gin-

gival inflammation in diabetic and cardiopathic
patients with generalized gingivitis, in which the
nutritional habitus was assessed by 3-day diet
record.

Patients and Methods

Patients

A randomized, double-blinded, placebo-con-
trolled, parallel-group clinical study was con-
ducted between June 2017 and July 2017. Sub-
jects were consecutively recruited within a pro-
gram of routine medical check-up at the Simple
Departmental Operative Unit for Diagnosis,
Hygiene and Oral Prevention of “Tor Vergata
Hospital”, and the University of Rome “Tor
Vergata”.

Forty-two patients in hemodialysis treatment,
12 patients with cardiovascular disease (CVD) in
therapy with proton pump-inhibitor (PPI) and 10
type 1 and type 2 diabetic patients, screened for
eligibility at first medical visit, aged between 30
and 80 years old, were enrolled.

The subjects were assessed for PCR** and
BOP¥, by single experienced investigator at base-
line and after 1 week of treatment. The profes-
sional oral hygiene session was performed using
ultrasound and manual courette. For home hy-
giene, patients were instructed to use the mouth-
wash only in the evening after brushing their
teeth.

Eligible patients were randomly divided into
two groups (1:1 ratio). A person not involved into
the clinical trial carried out the randomization.
The intervention group (IG) received the PM,
and the positive control group (CG) a commercial
mouthwash.

Each subject identified by a unique study
number was instructed to use 5 ml of mouthwash
daily. The study consisted of a two-week treat-
ment. The PM and the commercial mouthwash
were provided in identical packages and were
identified with the study number. The codes were
not broken until the end of the study.

Study design was clearly written in language
for lay users and all participants recruited in the
study authorized their participation by reading
and signing the informed consent, conducted in
accordance with the Helsinki Declaration of 1975
as revised in 1983. The design and protocol were
reviewed and approved by the regional Ethical
Committee. The participants received no finan-
cial compensation or gifts.
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Outcomes

The primary outcome of this study was the
evaluation of PM effects on patients with coro-
nary diseases and diabetes type 2 or 1, measured
by PCR and BOP.

The secondary outcome was to assess nutri-
tional habitus according to 3-day diet record in
order to verify a relationship between food intake
and gingivitis.

Exclusion criteria

Exclusion criteria included nonsurgical and
surgical periodontal therapy in the last 6 months,
acute diseases, endocrine disorders, liver and
kidney dysfunctions, history of chronic degener-
ative or infectious diseases, medication, antibiotic
therapy until ten days before enrolment, smoke,
drug or alcohol abuse, participation in anoth-
er diet trial. No subjects with orthodontic and
prosthodontics appliances were included in the
study. Subjects could not have taken antibiotics
or probiotics in the month before the study and
were willing to avoid use of probiotics for the
duration of the study.

Inclusion criteria

Inclusion criteria included subjects with di-
abetes type 2 and 1, cardiovascular diseases,
non-smokers (never smokers or former smokers
for at least 6 months), a dentition with > 20 eval-
uable teeth (minimum of five teeth per quadrant)
and a history of oral prophylaxis within 6 months
previous to the study.

Clinical examination
Clinical variables were evaluated at baseline,

and after 1 week. These variables included the

PCR and BOP, as normally assessed in studies

evaluating oral hygiene products.

1) Plaque control record (PCR): the PCR was
assessed on individual tooth surfaces (mesi-
al, distal, facial, lingual)**. After inserting a
periodontal probe into the gingival groove, the
operator signed 0 for no plaque on the probe
and 1 for plaque presence on the probe.

The PCR was calculated according to the
formula:

PCR =(number of plaque containing surfaces +
total number of available surfaces) x100

2) Bleeding on probing (BOP): the BOP was
used to clinically characterize the degree of
gingival inflammation®. Each tooth present is

gently probed with a periodontal probe at six
sites (mesial, mid, and distal on both buccal
and lingual surfaces).

BOP bleeding was calculated as follows:

BOP =(number of sites where bleeding
is recorded + total number of available
surface sites in the mouth) X100

Dietary Assessments

The food intake before and during the clinical
trial was assessed from 3-day diet record, consid-
ering two weekdays and one weekend day*®. The
subjects were instructed by a dietitian to record
weight and/or measures of all foods and bever-
ages consumed and to use product brand names
when recording dietary intake. Photographs of
food portion sizes were provided to better esti-
mate the amount of food consumed. Diet records
were reviewed as they were turned in, to confirm
that all written food items were legible and to
clarify the amounts of foods consumed. The esti-
mated intake of calories and macronutrients were
calculated by using the software Dietosystem®.

Probiotic mouthwash (PM)
and positive control mouthwash

The patients in IG received a probiotic mouth-
wash. 3 g of Biocult strong® (HOMEOSYN,
Rome, Italy), a probiotic dried mixture of total
13.5 x10" colony-forming unit (CFU)/ (1.5 x10"
CFU)/strain) of Streptococcus Thermophilus
SGSt01, Bifidobacterium animalis subsp Lactis
SGBO06, Streptococcus thermophiles, Bifidobacte-
rium Bifidum SGBO02, Lactobacillus Delbrueckii
spp Bulgaricus DSM, Lactococcus lactis subsp
Lactis SGLc0I, Lactobacillus Acidophilus SGLI11,
Lactobacillus Plantarum SGLO7, Lactobacillus
Reuteri SGLOI, were dissolved in 70 ml of com-
mercial mouthwash Meridol® (Saninforma, Reg-
gio Emilia Italy): 10 ml of this suspension were
used at a dose of 1.93 x10" CFU/day.

The positive control mouthwash was Meri-
dol® (Saninforma, Reggio Emilia, Italy), which
is composed by water, castor oil, sodium, xyli-
tol, PEG-40 hydrogenated castor oil, olaflur, so-
dium saccharin and stannous fluoride (250 ppm).

Statistical Analysis

The statistical analyses were carried out us-
ing IBM SPSS Statistics for Windows, Version
21.0 (Armonk, NY, USA). Data are expressed as
mean =+ standard deviation (SD) and 95% confi-
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dence interval. Categorical data, such as gender
frequency, are expressed as absolute and per-
centage values and x? was performed. After the
Shapiro-Wilk test, for checking normality of dis-
tribution, a paired #-test or a non-parametric Wil-
coxon test was performed to evaluate differences
between before and after PM or positive control.
Interactions between time and group were ana-
lyzed through mixed-design ANOVA, where the
within-subjects factor was defined as time (before
and after treatment) and between-subjects factor
was defined as group (IG and CG). To discuss
variable changes after treatments, we used a ra-
tio of the absolute variation to the baseline value
(percent variation = A%). ¢-test or Mann-Whitney
was used to compare the food intake between
IG and CG during the treatment for independent

samples. Correlations were performed between
changes in gingival and periodontal conditions
and nutrients intake during treatments using Per-
son or Spearman coefficients. In all statistical
tests performed, the null hypothesis (no effect)
was rejected at the 0.05 level of probability.

Results

Of the forty-two subjects enrolled, two of them
were excluded from the trial (one did not meet
inclusion criteria, and another one declined to
participate). Finally, forty patients completed the
trial (Figure 1). No changes to trial outcomes after
the trial commenced occurred. During the week of
treatment, no side or adverse effects were reported.
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Figure 1. Study Flow Diagram according to Consort, 2010.
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Table I. Bleeding on probing of IG and CG before and after treatments in the different samples.

IG cG Interaction
Time x
TO T1 TO T1 Group
Sample Meanzx 95% Meanzx 95% P Meanx= 95% Meanzxz 95% p P
SD Cl sD Cl SD Cl sD Cl
n=19 n=19
Total 53.16£ 43.56- 5037+ 4091- 0.00*  60.09+ 51.69- 56.62= 47.97- 0.00* 0.56
19.92  62.76 19.63 59.83 18.47 68.51  19.00 65.27
n=10 n=11
Diabetes  56.00+ 40.19- 51.80+ 36.34- 0.00* 5500+ 43.21- 51.73  39.47- 0.04* 0.60
mellitus 22.10  71.81 21.60 6725 17.54 66.79  18.24 63.98
n=9 n=10
CVD 50.00+ 36.22- 4878+ 34.68- 0.15 6570+  52.33- 62.00= 48.21- 0.01* 0.12
1793 6378 1834  62.88 18.69 79.07  19.27 75.79

All results were expressed as mean + standard deviation and 95% confidence interval. Statistical significance attributed to results
with *p<0.05 between TO and T1. BOP: bleeding on probing; IG: intervention group; CG: control group; TO: before treatments;

T1: after treatments; CVD: cardiovascular diseases.

The average age of subjects was 66.07 + 11.73
years, 52.50% female and 47.50% male; 52.50%
was affected by diabetes type 1 or 2 and 47.50%

were cardiopathic patients in therapy with PPI.
In groups divided by treatment, there was no
significant difference between age (p=0.40), IG

aged 67.74 = 10.39 years old and CG aged 64.57 +
13.02. Moreover, there was no sex difference be-
tween IG (52.60% female and 47.40% male) and
CG (52.40% female and 47.60% male) (p=0.99).

Gingival and periodontal conditions were as-
sessed (Tables I-11). BOP was seen to be signifi-

Table Il. Plaque index of IG and CG before and after treatments in the different samples.

IG CcG Interaction
Time x
TO T1 TO T1 Group
Sample Meanzx 95% Meanz 95% P Meanx 95% Meanzx 95% p P
SD Cl SD Cl SD Cl SD Cl
n=19 n=19
Total 54.05+ 43.88- 50.63+ 40.47- 0.00* 61.24+ 51.68- 5695+ 47.49- 0.00* 0.16
21.11 6423 21.07  60.79 2099  70.79  20.78 66.41
n=10 n=11
Diabetes  52.20+ 37.29- 4890+ 33.94- 0.00¥ 58.18+ 44.82- 53.82+ 40.16- 0.00* 0.14
mellitus 20.85 6711 20.90  63.85 19.89 71.55 2033 67.48
n=9 n=10
CVD 56.11= 38.84- 52.55+ 35.37- 0.00% 64.60+ 48.36- 6040+ 44.81- 0.00* 0.56
2247 7338 2235 6974 2270  80.83 21780  75.99

All results were expressed as mean + standard deviation and 95% confidence interval. Statistical significance attributed to results
with *p<0.05 between TO and T1. PCR: plaque control record; IG: intervention group; CG: control group; TO: before treatment;

T1: after treatment; CVD: cardiovascular diseases.
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cantly reduced in all treatments and samples, ex-
cept for IG in CVD sample (p=0.15). In addition,
PCR decreased significantly in all treatments and

samples (p<0.01). )
o significance was obtained for BOP and IP

in the time x group interaction. Both PM and pos-
itive control had the same mean changes (p>0.05)
(Tables I-11).

During the protocol, food intake was not sig-
nificantly different between IG and CG in all
samples (Table I1I). Associations between changes
in oral health and food intake, independently of
the sample, indicated significant correlations in IG
but not in CG. Nutrients, such as fats and simple

carbohydrates, were seen to be significantly cor-
related with BOP in patients who received positive
control, rather than PM, indicating a lack of food
influence on BOP and PCR in IG (Table IV).

Discussion

Gingival and periodontal conditions and in-
flammatory markers in gingival crevicular fluid"’
have been described to improve with the use
of probiotic preparations (tablets, mouth rinse,
lozenges etc.)***". In fact, it has been highlighted
the beneficial effect in oral health of probiotics

Table 1. Food intake during treatment with PM or positive control, in the different samples.

Total (n=40) Diabetes (n=21) CVD (n=19)
Food Intake IG CG P IG cG P IG cG P
(n=19) (n=21) (n=10) (n=11) (n=9) (n=10)
Meanx Meanz Meanx Meanz Meanx  Meanzx
SD SD SD SD SD SD
Kcal/day 89476+  861.48 1.00 91590+ 87091+ 043  871.28+ 851.10+ 0.45
115.43 +97.42 150.00 131.66 166.93 40.03
Protein 39.64+ 37.88+ 0.29 40.67+ 39.28+ 0.65 38.50+ 591 0.36
(g/day) 7.67 6.55 6.30 7.05 9.21 36.33+
Total Fat 36.52+  36.28+ 0.98 37.51+ 36.57+ 0.76 3542+ 35.96+ 0.91
(g/day) 6.23 5.74 5.97 6.22 6.68 5.47
SFA (g/day) 8.57+ 8.24+ 0.92 9.01+ 8.58+ 0.86 8.07+ 7.86+ 1.00
3.22 2.09 3.82 2.27 2.52 1.91
MUFA (g/day)  21.35+ 21.62+ 1.00 21.62+ 21.52+ 0.65 21.06+ 21.73+ 0.78
3.54 3.78 2.48 3.61 4.59 4.14
PUFA (g/day) 3.99+ 3.84+ 0.31 4.12+ 3.86+ 0.11 3.85+ 3.81+ 0.91
0.73 0.67 0.58 0.68 0.88 0.69
Total Carbo- 108.76+  102.33+ 0.65 11091+ 102.65+ 035  106.37+ 101.97+ 0.66
hydrate (g/day) 32.89 28.88 27.65 35.59 39.52 21.12
Complex Carbo- 83.06+ 79.71+ 0.69 84.19+ 78.28+ 0.28 28.59 18.66
hydrate (g/day) 22.65 22.50 17.21 26.36 81.80+ 81.29+
Simple Carbo-  17.40+ 14.64+ 0.81 18.31+ 16.55+ 1.00 16.40+ 12.55+ 0.84
hydrate (g/day) 10.13 7.50 10.15 9.48 10.62 3.97
Fibre (g/day) 5.98+2.41 5.46+ 0.73 5.82+ 5.68+ 0.97 6.16
5.22+1.36  0.66 1.89 2.38 2.31 +2.57

All results were expressed as mean =+ standard deviation. Statistical significance attributed to results with *p<0.05 between
IG and CG, during treatments. PM: probiotic mouthwash; IG: intervention group; CG: control group; CVD: cardiovascular
diseases. SFA: saturated fatty acids; MUFA: monounsaturated fatty acid; PUFA: polyunsaturated fatty acids.
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Table IV. Correlations of changes in gingival and periodontal conditions with nutrients intake during treatments.

Total
IG (n=19) CG (n=21)
Parameters PCR Total Fat MUFA Simple CHO PCR Total Fat MUFA Simple CHO
(%)  (g/day) (g/day)  (g/day) (%)  (g/day) (g/day) (g/day)
BOP (%) r 0.35 -0.16 -0.06 -0.12 -0.01 0.53* 0.52%* 0.16
p 0.14 0.50 0.81 0.61 0.95 0.01 0.01 0.48
PCR (%) r -0.20 -0.11 -0.02 0.07 0.07 0.15
P 0.40 0.65 0.93 0.76 0.76 0.52
Total Fat r 0.85% 0.57* 0.93* 0.13
(g/day) p 0.00 0.01 0.00 0.56
MUFA r 0.43 0.18
(g/day) P 0.06 0.42
Diabetes
IG (n=10) CG (n=11)
BOP (%) r 0.50 0.11 -0.06 -0.33 0.46 0.58 0.67* 0.84*
P 0.14 0.77 0.87 0.34 0.15 0.06 0.02 0.00
PCR (%) r -0.03 0.13 -0.06 0.46 0.33 0.39 0.11
p 0.93 0.72 0.88 0.15 0.31 0.23 0.75
Total Fat r 0.72%* 0.44 0.94* 0.33
(g/day) P 0.01 0.20 0.00 0.33
MUFA r 0.28 0.41
(g/day) P 0.42 0.21
CVvD
IG (n=9) CG (n=10)
BOP (%) r 0.43 -0.27 -0.07 0.21 -0.48 0.43 0.41 -0.64*
P 0.25 0.48 0.86 0.59 0.16 0.22 0.24 0.04
PCR (%) r -0.50 -0.41 0.03 -0.20 -0.08 0.19
P 0.17 0.27 0.93 0.58 0.82 0.59
Total Fat r 0.93* 0.45 0.93* -0.07
(g/day) P 0.00 0.22 0.00 0.85
MUFA r 0.38 0.03
(g/day) 0.31 0.93

All results were expressed as r and p values. Statistical significance attributed to results with *»<0.05 between variables. IG:
intervention group; CG: control group; CVD: cardiovascular diseases; BOP: bleeding on probing; PCR: plaque control record;

MUFA: monounsaturated fatty acids; CHO: carbohydrates.

administered orally. This result is related to the
prevention and modulation of harmful bacteria
growth, and mucosal immunity, respectively, in
the oral cavity*®. Several clinical studies have ex-
amined the effect of different strains of probiot-
ics on gingival inflammation, demonstrating that

although a specific strain may exert a beneficial
effect for general health, not all the probiotics
may be useful in gingivitis management'*2*¥40,
Sabatini et al’' analyzed the efficacy of
probiotics on periodontal health in diabetes
patients and gingivitis. The study has demon-



P. Bollero, L. Di Renzo, R. Franco, T. Rampello, A. Pujia, G. Merra, A. De Lorenzo, R. Docimo

strated, thanks to the use of probiotics, an
improvement in plaque and BOP index?'.

Iniesta et al*® showed a decrease in the prev-
alence of mouth bacteria known as pathogens of
periodontal disease after treatment with probiotics
tablets containing Lactobacillus reuteri. Probiotic
species generally belong to genera Lactobacillus
and Bifidobacterium. Studies in vitro have showed
that probiotic Lactobacillus can inhibit or hamper
growth of pathogens associated with periodontal
disease. Moreover, some strains such as L. rham-
nosus, Lactobacillus. casei, Lactobacillus reuteri,
or a mix of Lactobacilli are related to the reduction
of oral inflammation, due to a decrease of pro-in-
flammatory cytokines production®.

As recent data highlighted* that a new formu-
lation of probiotics, Biocult strong®, has potential
as a therapeutic strategy for prevention and/or
treatment of certain eating behaviour disorders
and anxiety, in our study we tested the influence
of daily administered probiotic mouthwash for-
mulated with the same bacterial strains of Biocult
strong® on inflammatory reactions in the gingiva.

In this randomized, double-blinded, place-
bo-controlled, parallel-group clinical trial, we
tested the efficacy of this new PM formulation
on plaque and bleeding in patients with diabetes
or cardiovascular diseases.

The rationale is based on previous data that
show positive effects of different probiotics on
these parameters, having two main purposes: 1)
to check whether it could change all the examined
parameters, with the possibility to decrease the
inflammatory status of gingivitis in patients with
CVD or diabetes type 2 and 1; 2) to investigate
the correlation between food habits and PCR
before and after treatments.

It has been postulated that the oral cavity may
be a potential source of bacteria associated with
increased cardiovascular and peripheral artery
disease, due to atherogenic properties of oral bac-
teria®®. Menon et al** demonstrated the presence
of the five major phyla which constitute the sal-
ivary microbiome (Firmicutes, Proteobacteria,
Actinobacteria, Bacteroidetes and Fusobacteria),
in patients with coronary artery disease which are
similar in patients with dental caries.

In the present work, we were able to verify
the good potential of a probiotic mouthwash as
an antiplaque agent and its efficacy in reducing
gingivitis according to BOP and PCR results.

In fact, after PM treatment, positive effects
on PCR (A%= -7.35) and BOP (A%= -8.00) were
observed. However, according to Hallstrom et

al®, no significant differences in PCR and BOP
were displayed between test and positive control.

Shimauchi et al* did not reveal significant dif-
ferences between the probiotic and placebo groups
at the end of the 8-week placebo-controlled trial
with Lactobacillus salivarius WB21 on periodontal
conditions. Instead, we observed some efficacy of
the positive control in BOP (A%= -6.77) and after
PM (A%= -5.48).

In diabetes patients, the reduction of BOP after
PM was of -7.69%, even if comparable results were
obtained after positive control (A%= -6.69). Simi-
larly, a significant reduction in BOP was observed
in patients with cardiovascular risk, both after PM
(A%= -3.02) and positive control (A%= -6.87).

As previously reported?, although the composi-
tion of the oral microbioma is stable over time, there
are different events able to affect the permanence
in the oral cavity of some bacterial strains. Among
these, it is important to take in account the effects
of the diet, as nutrients can interfere with oral mi-
crobioma. In particular, foods like legumes, fruits
and vegetables are considered as prebiotics*, but
others, like sugary foods, can change microbioma
and increase the risk of oral and systemic disease®.

From a nutritional point of view, no difference
in the estimated food intake between IG and CG
patients was observed during the treatment, in both
diseases and total sample. Moreover, the changes of
BOP during treatments were significantly correlat-
ed with fats and simple carbohydrates consumed, in
the same period, only for CG. Therefore, although
both groups have had similar consumption, pa-
tients who received PM had their BOP condition
improved without any association with food con-
sumption. Thus, we could suggest that patients
who received the commercial mouthwash had their
improvement related with carbohydrate and fats
intake, mainly MUFA, in all samples. In spite of
limited studies in humans and conflicting results,
lipids and sugar have been seen, indeed, to affect
gingival and periodontal conditions™-".

Conclusions

These results reinforce the efficacy of PM
treatment, which would be advisable in relation to
the reduction of PCR and bleeding. However, one
week of treatment, chosen in order to ensure com-
plete adhesion of volunteers to clinical trial, was
not sufficient to draw firm conclusions about the
efficacy of the treatment itself. The limits of this
research were the small number of enrolled sub-
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jects and the short duration of treatment. There-
fore, further clinical trials are needed on a larger
population and over a longer period to obtain con-
clusive data. Moreover, as previously suggested*®,
probiotics represent a good, but additional, tool
for prophylaxis, because they cannot completely
substitute the classic oral hygiene methods.
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