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Abstract:

The aim of this study was to evaluate the influence of smoking on salivary RANKL and OPG levels in patients
with generalized, stage 111, grade B periodontitis. Material and methods: The salivary concentrations of RANKL
and OPG were determined for 18 patients, aged between 23 and 50 years old, of which 8 were smokers, all
presenting with a form of generalized, stage Ill, grade B periodontitis. Results: smokers had higher salivary
levels of RANKL (p=0,0009) and a higher RANKL/OPG ratio (p=0,019), compared to non-smokers. OPG
salivary levels did not differ much between smokers and non-smokers. Conclusions: Smoking has a higher
impact on RANKL than on OPG salivary levels, for patients with generalized, stage 11, grade B, periodontitis.
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INTRODUCTION known as "aggressive™ and "chronic”, but

Periodontitis is an inflammatory, gives more importance to their staging and
multifactorial ~ disease,  characterized the degree of damage. Thus, a stage IlI
mainly by the alveolar bone loss and the periodontitis involves the existence of a
presence of attachment loss, materialized clinical attachment loss >5mm, a
by periodontal pockets and/or gingival radiographic bone loss up to the middle or
recessions [1]. apical third of the root, with <4 teeth lost

Between 2017 and 2018, following due to periodontitis and the existence of
a workshop conducted by the American furcation lesions of 2" and 3" class. Grade
Academy of Periodontology in B means a moderate rate of progression
collaboration ~ with  the European and a periodontal destruction proportional
Federation of Periodontology, and which to the deposits of tartar and biofilm [2].
included experts from around the world, a Bone remodelling is a complex
new classification of periodontal diseases process that involves a good balance
was presented [2]. The aim was to provide between the removal of old bone and the
up-to-date information on what is currently formation of new one. These cycles of
known about periodontal disease as a bone remodelling must take place in an
whole. organized manner that is directly

This new classification brings dependent on the development and
together under the same name of activation of osteoblasts and osteoclasts
"periodontitis* the forms previously [3].
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An important mechanism that
influences the evolution of periodontal
disease is the RANK / RANKL / OPG
system. RANKL forces the cell to
physically interact with osteoclast and
cementoclast precursors and attaches to its
receptor (RANK) to determine bone
resorption. OPG has the role of inhibiting
the resorption of the alveolar bone by
binding to its ligand (RANKL), thus
preventing it from attaching to its receptor
[4].

For hundreds of years, this link
between smoking and periodontal health

AIM

The aim of this study was to
evaluate the influence of smoking on
salivary RANKL and OPG levels in
patients with generalized, stage Ill, grade
B periodontitis.

MATERIAL AND METHOD

This study was performed on a
group of 18 patients who were examined
and enrolled in the study between June
2017 and January 2018. These patients,
aged between 20 and 50 years, presented
for periodontal consultation at the
Department of Periodontology of the
Faculty of Dentistry within the "Grigore T.
Popa" U.M.Ph. of lasi.

The inclusion criteria were as
follows:

- Age of 18 years old and over;

- The existence of a minimum
number of 20 teeth on both dental arches;

- To be affected by a generalized
form of periodontal disease, Stage IlI,
Grade B.

The exclusion criteria were:

- Periodontal treatment in the last 6
months.

- Systemic antibiotic therapy in the
last 3 months.

- Pregnant or breastfeeding women.
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has attracted the attention and interest of
numerous researchers. Currently, among
the periodontal risk factors, the most
important are smoking and diabetes
mellitus. It is believed that 50% of patients
who develop various forms of periodontal
disease are smokers. In addition, smokers
have a higher risk to be affected by chronic
periodontitis (moderate progression rate
periodontitis) than non-smokers, and this
risk is directly proportional to the daily
number of smoked cigarettes [5].

- Important systemic diseases such
as: leukaemia, malignant tumour lesions,
recent acute cardiac pathology (in the last
6 months).

- Anticoagulant therapy.

- Therapy with bisphosphonates
administered orally in progress or in the
last 12 months, injectable bisphosphonates
in the last 5 years.

All patients included in this study
were explained the study protocol, and
they read and signed an Informed Consent,
in duplicate.

After a thorough periodontal
evaluation, it was noted, for each study
participant, whether he was a smoker or a
not. We considered as smokers any person
who, in the last year, had smoked at least
one cigarette.

Unstimulated saliva was collected
from each patient enrolled in the study.
Saliva was collected in the morning on an
empty stomach. Patients could drink water,
but not later than one hour before harvest.
In order to collect unstimulated willow,
patients were instructed to collect saliva in
the floor of their mouth and then spit it
into a sterile urine cultivator, repeating
these steps until a sufficient amount of
saliva was collected (approx. 5ml). The
saliva samples were then sent to the
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laboratory and stored at -70 ° C until

The processing of saliva samples in
the laboratory involved a series of typical
steps, according to the manufacturer's
instructions. The Human RANKL (Nuclear
Factor Kappa B Ligand Receptor
Activator) ELISA and the Human OPG
(Osteoprotegerin) ELISA kits from the
manufacturer Elabscience were used for
sample analysis. The statistical processing
of the obtained data was performed using
the SPSS version 20.0.

processing.

RESULTS

We conducted this study on a
group of 18 patients, with a mean age of
39.78 = 7.22 years. This group was
homogeneous in terms of gender of
enrolled patients, containing 9 men and 9
women (Figure 1). Of the total number of
people enrolled in the study, 8 were
smokers and 10 were non-smokers (Figure
2).

Sex distribution

m Males = feminin

Figure 1: Sex distribution of the study group

Smoking status

m smokers

non-smokers

Figure 2: Smoking status for study participants

Regarding the mean levels of RANKL, we
found that patients who smoked had higher
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levels of this salivary protein, compared to
non-smoking participants, the differences
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being statistically significant (p = 0.009)
Regarding the OPG values, the results
obtained showed lower mean values in

smoking patients compared to non-
smoking patients, this time, however, the
differences were insignificant (Figure 3).
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Figure 3: Comparative RANKL and OPG salivary levels of smokers and non-smokers

The relative ratio RANKL / OPG was
significantly higher in smokers compared
to non-smokers in the present study (p =
0.019). Smokers had a mean value of

RANKL/OPG of 0.70 + 0.55, while non-
smokers with the same diagnosis had a
mean value of 0.44 % 0.14, difference
which can be seen in Figure 4.
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Figure 4: RANKL/OPG relative ratio for smokers and non-smokers
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DISCUTIONS

The toxic substances found in
cigarette smoke, amongst which nicotine,
have an inhibiting effect on bone repair
and on the expression of many cytokines,
including those associated with neuro-
vascularization and differentiation of
osteoblasts [6-8].

The RANKL-OPG system plays a
vital role in the bone remodelling process.
RANKL-RANK binding and interaction
stimulates the osteoclastic formation,
activation, differentiation and survival,
phenomena that will result in the
stimulation of osteoclastogenesis and,
finally, in a bone lysis. OPG is mainly
produced by osteoblasts and serves as a
"pait" receptor. He is in continuous
competition with RANKL for linking to
RANK. This OPG-RANK interaction
inhibits  osteoclast  proliferation  and
differentiation, and thus prevents bone
destruction [9].

When we analysed how the
salivary values of RANKL varied in
smokers versus non-smokers, in patients
with generalized, stage I, grade B,
periodontitis we noticed that smokers had
significantly higher salivary mean levels
than non-smokers (p = 0.009). Smoking
also discreetly influenced OPG's salivary
concentrations. Thus, smokers included in
this study showed lower OPG values than
non-smokers, but there were no
statistically significant differences in this
matter. The increased salivary level of

RANKL in smoking patients also
increased the RANKL/OPG ratio in
smoking patients compared to non-

smokers (p = 0.019).

These results are confirmed by
other studies that reported a notable
increase in the RANKL/OPG ratio in
smoking patients, who also suffered from
chronic periodontitis, compared to their
non-smoking counterparts [10-12]. This
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change can be explained by major
modifications that occur in the oral cavity
of smokers: the alteration of the immune
response, of the vascular system and low
oxygen pressure [13].

Contrary to the results of the
present research, other studies from 2015
and 2016 did not find significant
differences between patients with chronic
periodontitis, smokers and non-smokers,
(p> 0.05) in terms of salivary levels of
RANKL and OPG [13,14]. However, a
decrease in OPG and an increase in
RANKL / OPG ratio in GCF were
observed in patients who smoked one pack
per day for more than 20 years [15]. Thus,
it is absolutely clear that smoking
negatively affects RANKL concentrations
and the relative RANKL / OPG ratio,
further contributing to the destruction of
alveolar bone in periodontitis [16].

Moreover, a recent study from
2019 [17] showed completely opposite
results to the present research, finding a
significant decrease in RANKL and
implicitly in the RANKL / OPG relative
ratio in smoking patients suffering from
chronic periodontitis compared to non-
smokers. They tried to explain these
results by the relatively young age of the
study participants (31.7 = 11 years) who
would not have had time to smoke for too
many years and by the fact that nicotine
may have an inhibitory effect on osteoclast
activity [18].

This study had its limitations. It
was conducted on a small group of patients
(n = 18), of which only 8 were smokers.
Moreover, the study used the patient's
statement regarding smoking status: if they
had smoked at least one cigarette in the
last year, then they were considered
smokers, otherwise non-smokers. Some of
these statements may be false. In this
sense, a determination of nicotine in saliva
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could at least have avoided some of the false negative answers.
relative RANKL / OPG ratio in patients
CONCLUSIONS with generalized periodontitis, stage IlI,
Smoking caused an increase in grade B, but did not influence the salivary
salivary RANKL concentrations and the values of OPG
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