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Periodontal treatment has the aim to reduce oral infection and prevent the progression of the disease.
The potential benefits of new therapy with Ozonline® for periodontal treatment, include improved
patient compliance and an easier access to periodontal pocket. The objective of this study was to explore
the efficacy of Ozonline® in the treatment of chronic periodontitis in adult patients. A randomized
controlled split-mouth study was carried out in ten patients (5 men and 5 women age 42-73 mean 55 +
7) with a diagnosis of chronic periodontitis. None of these patients received any surgical or non-surgical
periodontal therapy and demonstrated radiographic evidence of moderate bone loss. The mouth has
been divided into upper right and left quadrants. The upper and lower right quadrants were treated
with ultrasonic scaler, the left quadrants with ultrasonic scaler with ozonated water (Ozonline®). 10
microbiological samples were collected from upper left quadrants and 10 from upper right quadrants
from each patient. Microbiological samples were collected from the sites of the patients at baseline and
at the 7th day. 20 localized chronic periodontitis sites were selected (10 in left quadrants and 10 in rigt
quadrants). After the treatment with Ozonline®, a remarkable decrease in bacteria amount, both for
some species and for the total count was observed in the left quadrants respect to right ones. Specifically,
T. forsythia and T. denticola were eradicated whereas Total Bacteria Loading and Fusobacterium
Nucleatum showed a reduction of 38% and 55%, respect to right quadrants. Our study demonstrated

the efficacy of the Ozonline® in the management of moderate to severe chronic periodontitis.

The term periodontal disease (PD) is generally
used to describe diseases affecting the gums and tooth
support tissues, causing damage to the connective
tissue and alveolar bone (1). Specific bacteria of the
biofilm formed by plaque cause PD. The bacteria
leak into the periodontal ligament space, causing
anaerobic infection creating a cascade of events,
which end with the production of inflammatory
mediators and bacterial metabolites (1). PD affects
about the 50% of adults, or more, while the severe
form of periodontitis affects around 10% (range:
5-20%) of adults and moderate periodontitis around

30%. In elderly people, the prevalence of PD is
estimated about 70-90% of individual’s aged 60-
74 years (1). Periodontal therapy is important to
reduce local inflammation and bacteremia. Recently
it has been stated that periodontal disease appears
to increase the risk of cardiovascular disease,
pulmonary disease, preterm and low birth weight (2).

The oral microbiota is constituted by many
bacteria species that form a biofilm. The biofilm
includes both saprophytes and potentially pathogenic
species. Periodontal treatment has the aim to reduce
oral infection and prevent the progression of the
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disease. Periodontal non-surgical therapy with
scaling and root planning associated with a good
level of domestic oral hygiene can prevent the onset
of the disease and allow for proper maintenance of
oral health (3, 4).

Good oral hygiene has the aim to control
bacterial plaque, but when the patient’s attention to
oral hygiene decreases, it is possible to experience
a recurrence of the disease. In addition, periodontal
disease presents a characteristic trend with periods
of remission and exacerbation of the disease.
Scaling and root planning are efficacy, but a better
microbiological control of oral microbiota can be
reached by the administration of ozonated water in
association.

The aim of this study was to investigate the
efficacy of ultrasonic scaling with ozonated water,
acting as bactericidal in the management of moderate
to severe chronic periodontitis.

Ozon therapy

The main use of ozone in dentistry relays on its
antimicrobial properties. It is proved to be effective
against both Gram-positive and Gram-negative
bacteria, viruses and fungi (5). Nagayoshi et al
(5) examined the effect of ozonated water on oral
microorganisms and dental plaque. Dental plaque
samples were treated with 4mL of ozonated water
for 10 seconds. They observed that ozonated water
was effective for killing gram-positive and gram-
negative oral microorganisms and oral Candida
albicans in pure culture as well as bacteria in plaque
biofilm and therefore might be useful to control oral
infectious microorganisms in dental plaque.

MATERIALS AND METHODS

Ten patients (5 men and 5 women) were randomly
selected with a diagnosis of chronic periodontitis. Patients
who qualified for the study were in the age group of age
42-73 (mean 55 = 7) and did not receive any surgical
or non-surgical periodontal therapy. The patients were
excluded from the study if they met any of the following
criteria: pregnancy; a history of taking antibiotics or using
anti-bacterial mouth rinses for the past 6 months; has
teeth with furcation involvement; patients with a history
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of smoking, and drug or alcohol abuse. The subjects that
volunteered to participate in the study, signed consent
forms and followed a detailed verbal description of the
procedure. This study was conducted in accordance with
the Declaration of Helsinki and independently approved
and reviewed by the local Institution’s Ethical Committee.

Clinical methods

Twenty sites (distal pockets of the left and right first
upper molar) were selected from the 10 patients. Each
selected site was subjected to microbial analysis. At the first
visit, after recording the clinical parameters at each site in
selected patients at the baseline, microbiological samples
were collected from pre-selected sites. The mouth has
been divided into upper right and left quadrants. The upper
and lower right quadrants were treated with ultrasonic
scaler, the left quadrants with ultrasonic scaler plus
ozonated water (4 mg/ml in distilled water) (Ozonline®).
Microbiological samples were collected from the sites of
the patients at baseline and at the 7" day. For the collection
of subgingival samples, the sites were isolated using
cotton rolls. Sterile absorbable paper points (size 60) were
used for the collection of sub-gingival samples and were
immediately transferred to microbiological laboratory
for processing. The microorganisms processed were the
three bacterial species more involved in periodontitis
that constitute the red complex group: Porphyromonas
gingivalis, Tannerella forsythia, and Treponema denticola.

Several methods have been used for microbiological
testing in periodontitis (7). However, many techniques
have not been fully accepted due to low sensitivity or
specificity, moreover sometimes they are slow, expensive
and laborious. In this study we have used the (LAB-test®)
developed by the LAB corporation (Ferrara, Italy), which
is rapid and sensitive, allowing to detect and quantify
the three bacterial species more involved in periodontitis
that constituted the red complex group: Porphyromonas
gingivalis, Tannerella forsythia, and Treponema denticola.
Both P. gingivalis and T. denticola occur concomitantly
with the clinical signs of periodontal destruction. They
appear closely ‘linked’ topologically in the developing
biofilm and are considered the first pathogens involved in
the clinical destruction of periodontal tissues.

Real-Time Polymerase Chain Reaction
Primers and probes oligonucleotides have been
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designed based on 16S rRNA gene sequences of the
Human Oral Microbiome Database (HOMD 16S rRNA
RefSeq Version 10.1) counting 845 entries. All the
sequences were aligned in order to find either consensus
sequences. For each sample, two real-time polymerase
chain reaction (PCR) runs were performed. The first
reaction quantified the total amount of bacteria using two
degenerate primers and a single probe, matching a highly
conserved sequence of the 16S ribosomal RNA gene.
The second reaction detected and quantified the three
red complex bacteria in a multiplex PCR. The reaction
included a total of six primers and three probes that
were highly specific for each specie. Oligonucleotide
concentrations and PCR conditions were optimized to
ensure sensitivity, specificity and no inhibitions in case
of unbalanced target amounts. Absolute quantification
assays were performed by using the Applied Biosystems
7500 Sequence Detection System. The amplification
profile was initiated by a 10min incubation period at
95°C to activate polymerase, followed by a two-step
amplification of 15s at 95°C and 60 s at 57°C for 40
cycles. All the experiments were performed including
non-template controls to exclude reagents contamination.

Plasmids containing synthetic DNA target sequences
(Eurofin MWG Operon, Ebersberg Germany) were used
as a standard for the quantitative analysis. Standard
curves for each target were constructed in a triplex
reaction, by using a mix of the same number of plasmids,
in serial dilutions ranging from 101 to 107 copies. There
was a linear relationship between the threshold cycle
values plotted against the log of the copy number over
the entire range of dilutions. The copy numbers for
individual plasmid preparations was estimated using a
Thermo NanoDrop spectrophotometer.

The absolute quantification of total bacterial genome
copies in samples allowed for the calculation of the
relative amount of red complex species. To prevent
samples and polymerase chain reaction contamination,
plasmid purification and handling were performed in a
separate laboratory with dedicated pipettes.

Statistical analysis

Descriptive statistics was registered using Microsoft
Excel spreadsheets. Paired T-test from Spss program
was used to statistically evaluate the change in specific
bacteria loading before and after treatment.
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RESULTS

After the treatment with ultrasonic scaler plus
ozonated water with Ozonline®, a remarkable
decrease in total bacteria amount and in the individual
microbic species was observed in the left periodontal
pockets respect to right pockets. Specifically, T
forsythia and T. denticola were eradicated whereas
the total bacteria loading and Porphyromonas
gingivalis showed a percentage reduction of 38%
and 55%, respect to right pockets. Ozonated water
with Ozonline® did not show any side effects and
was not observed to cause discomfort or to produce
adverse reactions in time. No patient reported pain,
burning, tingling sensation or numbness. Despite the
spread of the data, preventing a correct statistical
evaluation, the results obtained clearly demonstrated
areduction of microbial concentration after treatment
with Ozonline® .

DISCUSSION

The oral microbiota is constituted by many
bacteria species that form a biofilm. The biofilm
includes both saprophytes and potentially pathogenic
species. It is well understood that most destructive
types of periodontal diseases occur due to the
presence of pathogenic microorganisms colonizing
the subgingival area and the suppression or
eradication of these microbes result in improvement
in periodontal health. The oral cavity is suitable
for invasion of many microorganisms. Mechanical
debridement is effective in both breaking the biofilm
and reducing the bacterial load.

However, the effects of
instrumentation may be improved with the
association of Ozonline®, providing an additional
benefit in controlling the progress of disease.
Nagayoshi et al (5) tested the efficacy of three
different concentrations of ozone water (0.5, 2, and
4 mg/ml in distilled water) on the time-dependent
inactivation of cariogenic, periodontopathogenic
and endodontopathogenic microbes (Streptococcus,
Porphyromonas endodontalis,
Actinomyces  actinomycetemcomitans, Candida
albicans) in culture and in biofilms. They confirm

mechanical

gingivalis  and
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that ozonated water was highly effective in killing
of both gram positive and gram-negative micro-
organisms.

Depending on the dosage, the oral microbes
were inactivated after 10 seconds. Gram negative
anaerobes, such as Porphyromonas endodontalis and
Porphyromonas gingivalis were substantially more
sensitive to ozonated water than gram positive oral
streptococci and Candida albicans in pure culture.
Furthermore, ozonated water had strong bactericidal
activity against bacteria in plaque biofilm. In
addition, ozonated water inhibited the accumulation
of experimental dental plaque in vitro.

Ramzy et al (6) irrigated the periodontal pockets
by ozonized water in 22 patients suffering from
aggressive periodontitis (age range from 13 to 25
years). Periodontal pockets were irrigated with 150
ml of ozonated water over 5 to 10 minutes once
weekly, for a clinical four weeks study, using a
blunt tipped sterile plastic syringe. High significant
improvement regarding pocket depth, plaque index,
gingival index and bacterial count was recorded
related to quadrants treated by scaling and root
planning together with ozone application. They also
reported significant reduction in bacterial count in
sites treated with ozonized water.

In the study by Karapetian et al, (8) peri-
implantitis treatment with conventional, surgical
and ozone therapy methods was investigated,
and it was found that the most effective bacteria
reduction was in the ozone-treated patient group.
The authors concluded that the main challenge
seems to be the decontamination of the implant
surface, its surrounding tissue and the prevention of
recolonization with periodontal pathogenic bacteria.

Kshitish and Laxman (9) conducted a randomized,
double-blind, split-mouth study on
16 patients suffering from generalized chronic
periodontitis. The study period of 18 days was
divided into two time-intervals, i.e. baseline (0 days)
to 7th day, with a washout period of 4 days followed
by a second time interval of 7 days. Subgingival
irrigation of each half of the mouth with either ozone
or chlorhexidine was done at different time intervals.
They observed a higher percentage of reduction
in plaque index (12%), gingival index (29%) and

Crossover
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bleeding index (26%) using ozone irrigation as
compared to chlorhexidine. The percentile reduction
ofAa(25%)using ozone was appreciable as compared
to no change in Aa occurrence using chlorhexidine.
The antifungal effect of ozone from baseline (37%)
to 7™ day (12.5%) was pronounced during the study
period, unlike chlorhexidine did not demonstrate any
antifungal effect. No antiviral property of ozone was
observed. The antiviral efficacy of chlorhexidine
was better than that of ozone. They concluded that
despite the substantivity of chlorhexidine, the single
irrigation of ozone is quite effective to inactivate
microorganisms.

Periodontal disease and peri-implantitis is related
with oral mucosal lesions and systemic diseases,
such as diabetes, inflammatory diseases, etc. also (9-
16, 51-53). Periodontal disease and peri-implantitis
diagnosis and therapy has been increased a great
interest in the last years both in basic (17-28) and
advanced research (29-35). Besides the treatment of
periodontal disease and peri-implantitis requires a
multidisciplinary approach (36-50, 54-70).

Our study evaluated the efficacy of ozonated
water Ozonline® in the management of moderate
to severe chronic periodontitis. The results of this
investigation demonstrated an overall decreasing
in bacterial loading. A new dimension was added to
this investigation by microbiological examination
of bacterial morphotypes using periodontal tests.
It was thought appropriate to evaluate the effect of
Ozonline® on subgingival microbial population, the
primary etiological factor for periodontitis. The results
demonstrated a marked reduction in total number of
organisms in each patient from baseline to 7 days.
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