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Resumo

Introduciao: A associagdo entre tabagismo e doenca periodontal tem sido descrito em estudos
clinicos e epidemiolégicos. Objetivo: O objetivo deste estudo foi comparar os niveis de LL-37 e beta
defensina-2 (hBD-2) no fluido crevicular de pacientes com periodontite generalizada fumantes (F) e
ndo fumantes (NF). Material e método: Um total de 35 pacientes com periodontite generalizada
estagios Il e IV, 15 NF (11 mulheres, 4 homens) e 20 F (7 mulheres e 13 homens), foram incluidos
no estudo. Os parametros clinicos avaliados foram sangramento a sondagem (SS), profundidade de
sondagem (PS) e nivel de insergdo clinica (NIC). Ensaios imuno enzimaticos foram realizados para
quantificar os niveis de LL-37 e hBD-2 no fluido crevicular das gengivas dos pacientes. Resultado:
Os resultados foram analisados estatisticamente, com nivel de significincia de 5%. Em relacdo aos
parametros clinicos periodontais, ndo foi observada diferenca estatisticamente significativa para SS
e PS comparando os grupos F e NF. Houve maior NIC nos pacientes do grupo F, quando comparados
ao grupo NF (p = 0,0095). Nao houve diferenca estatisticamente significativa entre os niveis de LL-37 e hBD-2
quando comparados os grupos F e NF (p> 0,05). Conclusdo: Concluiu-se que os fumantes
apresentam maior perda de insercdo clinica do que os nido fumantes, mas o tabagismo nio
influenciou nos niveis de LL-37 e hBD-2 do fluido gengival em individuos com periodontite.

Descritores: Periodontite; peptideos antimicrobianos; fumantes.

Abstract

Introduction: The association between smoking and periodontal diseases has been described in
clinical and epidemiological studies. Objective: The aim of this study was to compare the LL-37 and
human B-defensin-2 (hBD-2) levels in crevicular fluid of patients with generalized periodontitis in
smokers (S) and nonsmokers (NS). Material and method: A total of 35 patients with generalized
periodontitis stages III and IV, 15 NS (11 female, 4 male) and 20 S (7 female and 13 male), were
included in the study. The evaluated clinical parameters were bleeding on probing (BOP), probing
depth (PD) and clinical attachment level (CAL). Enzyme-linked immunosorbent assays were
performed to quantify the LL-37 and hBD-2 levels in the gingival crevicular fluid of these patients.
The results were analyzed statistically with the level of significance set at 5%. Result: In relation to
periodontal clinical parameters, no statistically significant difference was observed for BOP and PD
between groups S and NS. There was a higher CAL in the S group than in the NS group (p = 0.0095).
There was no statistically significant difference between the levels of LL-37 and hBD-2 when
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comparing groups S and NS (p>0.05). Conclusion: It was concluded that smokers have a higher
clinical attachment loss than nonsmokers, but that smoking did not influence the levels of LL-37 and
hBD-2 in the gingival crevicular fluid in periodontitis.

Descriptors: Periodontitis; antimicrobial peptides; smoking.

INTRODUCTION

Periodontitis is defined as a multifactorial chronic inflammatory disease associated with
a dysbiotic biofilm, characterized by the progressive destruction of supporting periodontal
tissues!. Dysbiosis results from the process of microbial succession mediated by
inflammation in periodontitis, in which species associated with the disease appear
temporally and spatially in the periodontal pocket?. The development and severity of
periodontal disease depends on a dynamic balance between bacteria associated with
plaque, the immune status of the individual, genetic and environmental factors, oral
hygiene habits, smoking and alcohol. These factors can cause increased susceptibility to the
disease and also affect/regulate the host’s immune response to the bacteria3.

The association between smoking and periodontal health has been described in clinical
and epidemiological studies*. Cigarette smoking has also been demonstrated as a major risk
factor in the prevalence, extent and severity of periodontal disease, and studies have
suggested that smoking increases between two to six times the risk of periodontal diseaseS.
Environmental risk factors, such as smoking, promote alterations in the immune and
inflammatory system and have a negative impact on periodontitis®. A greater clinical
attachment loss and more rapid progression of periodontal breakdown has been observed
in smokers, compared to non smokers?. The relationship between exposure to time - years
of smoking exposure - and periodontal damage is dose-dependent’. Increased cigarette
consumption intensifies the severity of periodontal disease and the effect becomes
clinically evident at > 10 cigarettes / day8. The mechanism of organism defense is based on
innate and adaptive immunity®. The secretion of antimicrobial peptides, such as defensins
and cathelicidin LL-37, is an important stage of the innate defense mechanism?0.

Human beta-defensins (hBDs) are small cationic antimicrobial peptides, with a group of
cysteine residues, which can eliminate a wide range of Gram-positive and Gram-negative
bacteria, disrupt the integrity of the cell membrane of bacteria, and stimulate production
of antigen presenting cells against a wide spectrum of bacteria!l. In human gingival tissue,
human beta-defensin -1 (hBD-1) and human beta-defensin -2 (hBD-2) are peptides
expressed in normal non-inflamed tissue, but also can be found within the sulcular
epithelium during inflammation stages, and in higher levels in the gingival margin and
plaque formation sites!2. From that moment on, hBD-2 are also expressed on monocytes
and alveolar macrophages that have been stimulated by proinflammatory cytokines such as
interleukin-1  and a tumor necrosis factor!3. LL-37 is an important antimicrobial peptide
that belongs to cathelicidins group, containing 37 amino acids, and is derived by enzymatic
cleavage of a precursor protein of 18kDa, HCAP1814. LL-37 is a multifunctional modulator
of innate immunity involving the antibacterial function!5, the stimulation of angiogenesis¢,
skin healing and chemotaxis of inflammatory and the immune system cells!?. Studies have
shown that the levels of LL-37 in the gingival crevicular fluid are increased during chronic
periodontitis!8. LL-37 levels are higher in the gingival crevicular fluid of inflamed sites
when compared with healthy sites in the same individuall?, and LL-37 deficiency has been
directly implicated in the development of periodontitis20. Therefore, the objective of this
study was to compare the levels of LL-37 and hBD-2 in the gingival crevicular fluid of
smokers and nonsmokers with generalized periodontitis.
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MATERIAL AND METHOD

Patient Selection

Patients from the Periodontal Clinic, School of Dentistry, Aracatuba, Sdo Paulo State
University (UNESP), were selected in 2013 to participate in this study. The study was
approved by the Human Ethics Research Committee of Aracatuba, UNESP (CAAE
05519412.5.0000.5420). After all patients had signed written consent, their medical and
dental histories were taken. The criteria of inclusion were: patients aged = 30 and < 70 years?t,
diagnosis of generalized periodontitis stages I1l and IV, with a minimum of 6 teeth and at least
one site with probing depth (PD) and clinical attachment level (CAL) = 5 mm, and at least
30% of sites with PD and CAL = 4 mm and bleeding on probing (BOP)22; in the case of patients
from the S group, they would have to smoke more than 10 cigarettes per day. The exclusion
criteria were: medical disorders that required antibiotic prophylaxis; having received
periodontal treatment in the last 6 months; consumed medicine that affects the periodontal
tissue in the last 6 months (antibiotics, anti-inflammatories, anticonvulsants,
immunosuppressant or calcium channel blockers); pregnancy; undergoing orthodontic
treatment; and a presence of metabolic disorders like diabetes, immunological disorders,
alcoholism or use of illicit drugs.

Clinical Parameters

A single examiner (ABL), calibrated before the trial, performed all clinical exams. Each patient
was submitted to a clinical periodontal exams where the following parameters were evaluated:
BOP, PD and CAL. PD and CAL were obtained at six sites of every tooth23.24, A periodontal probe
with 1-mm marks was used (PCPUNC-15, Hu-Friedy, Chicago, IL, USA). Periapical radiographs of
all teeth were obtained for all patients. Means and standard deviations of PD and CAL were
calculated for each participant for all sites in the mouth. The categorical data of BOP were
transformed into percentages, and averages and standard deviations of the whole mouth were
obtained.

Examiner Calibration

The calibration procedures of a blind examiner for the clinical trials in the respective patients
were performed. For this purpose, one hundred and twenty sites with probing depth = 5 mm were
randomly selected in 6 patients (20 sites per patient). These sites were evaluated for probing
depth on two separate occasions at 7 days intervals. For the calibration of the examiner, the data
were submitted to the Kappa agreement test, obtaining a value of 0.85, which represents a
significant intra-examiner agreement2+.

Subgingival Sample Collection for Inmunological Analysis

Samples of subgingival biofilm were obtained from one moderate (PD > 4 and < 6 mm) and
one deep pocket (PD = 7 mm) of each participant. Samples for immunological analysis were
collected after the removal of supragingival plaque, and the selected sites were isolated with
cotton rolls and gently air-dried. Subgingival plaque was collected using sterile paper points
(# 30; Tanari, Manacapuru, AM, Brazil) that were inserted into the base of the pocket for 30 seconds.
The paper points were immediately placed in sterile microtubes containing 500 pl of
sterilized PBS (phosphate - buffered saline) solution and stored at -80°C.
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Enzyme-linked Immunosorbent Assay for LL-37 and hBD-2 Measurements

The concentration of LL-37 and hBD-2 in the gingival crevicular fluid samples was determined
using commercially available enzyme-linked immunosorbent assay (ELISA) kits, specific for each
peptide (MyBioSource, Inc. San Diego, CA, USA), in accordance with the manufacturer’s
instructions.

Statistical Analysis

Data were analyzed using Bioestat 5.0 (BioEstat 5.0, BioEstat Software, Manaus, AM,
Brazil). The normality of data was analyzed using the Shapiro-Wilk test. Data from
periodontal parameters were expressed as means and standard deviations, and groups
were compared using a parametric test (Student T test) at 5% significance level. The
comparison between patients in relation to age and BOP data was statistically analyzed
using the nonparametric Mann-Whitney test. PD, CAL, LL-37 and hBD-2 levels were
submitted to the Student T test.

RESULT

Clinical and Demographic Data

Atotal of 35 patients with periodontitis were included in this study, comprising 15 nonsmokers (NS)
(11 female, 4 male age 46.7 + 8.9) and 20 smokers (S) (7 female and 13 male age 49.9 * 4.9).
The average number of cigarettes smoked per day by patients in group S was 14.93 * 3.52.
No statistically significant difference was observed for BOP and PD between groups S and NS.
There was a higher CAL in group S than in NS (p = 0.0095) (Table 1).

Table 1. Demographic characteristics and clinical periodontal parameters in Groups NS and S

Variable Group NS Group S
Number of patients(n) 15 20
Age (years) 46.7 8.9 49.2+49
Women, n (%) 11 (73.3%) 7 (35%)
PD (mm) 3.78 £ 0.52 3.99 £+ 0.42
CAL (mm) 4.10 £ 0.59 4.56 £ 0.43"
BOP (%) 92.64 +7.07 89.03 £ 8.75

*Statistically significant difference with NS group (Student T test; p<0.05).

Immunological Analysis

There was no statistically significant difference between the levels of LL-37 and hBD-2,
comparing patients in groups S and NS (p>0.05; Figures 1 and 2).
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Figure 1. Levels of LL-37 in the gingival crevicular fluid of smokers and nonsmokers.

Equal letters show no difference between groups, according to Student T test, p<0.05.
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Figure 2. Levels of hBD-2 in the gingival crevicular fluid of smokers and nonsmokers.

Equal letters show no difference between groups, according to Student T test, p<0.05.

DISCUSSION

In several studies, smokers showed greater PD than non-smokers?5, or had greater CAL,
increased bone loss, deeper periodontal pockets, than nonsmokers825. There was no statistically
significant difference in most clinical parameters evaluated, or in the levels of LL-37 and hBD-2
between smoking and nonsmoking patients. However, a higher CAL was observed in smokers.
The present results may be associated with the sample size, suggesting an insufficient sample to
determine a statistically significant difference. New surveys, with a larger number of participants,
can provide valuable information for a better understanding of the results found.

One study reported that the means of periodontal attachment loss associated with smoking
were 3 mm or more in the age group 20-49 years26. Among those over 50 years, the means of
periodontal attachment loss were 4 mm or moreZ2. Longitudinal studies in smokers have reported
that smokers are about two to five times more likely to have loss of periodontal attachment?? and
bone loss?8 than nonsmokers.
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Although the present study has set no difference between the groups in the BOP parameter, some
studies have found that smokers exhibited significantly lower scores of BOP than nonsmokers?° in
generalized forms of periodontitis. The aforementioned studies have reported that smoking leads to
peripheral vasoconstriction caused by low chronic doses of nicotine, and that periodontal disease is
often masked by the absence of classic signs of acute gingival inflammation, even though BOP may occur.
There is a chronic reduction in blood and vascular flow confirming the reduction of the gingival
bleeding3Y, which may affect the recognition of periodontal disease presence.

It has been found that periodontal infection and inflammation can affect the location and
expression of antimicrobial peptides3!. The relationship between the levels of antimicrobial
peptides and the presence of periodontal disease remains controversial in the literature. In the
present study no statistically significant differences were observed for LL-37 and hBD-2 levels
when comparing groups of smokers and nonsmokers. Nevertheless, some researchers have
demonstrated a downregulation in the expression of hBD-2 in smokers3Z, whereas others have
reported a positive regulation of hBD-2 expression due to smoking33.

A previous study that examined the levels of HBD-1 and hBD-2 in healthy periodontal tissue
and inflamed tissue in patients with gingivitis, aggressive periodontitis and chronic periodontitis,
has reported that the expression of hBD-2 was higher in patients with chronic periodontitis than
in the other groups3+.

Similarly, other authors found a higher concentration of hBD-2 in the gingival crevicular fluid
of patients with chronic periodontitis and in patients with chronic gingivitis than in healthy
patients3s. In another study, hBD-2 was higher in patients with chronic periodontitis than in
patients with gingivitis or healthy individuals3¢. Conversely, some results showed that hBDs
expression was lower in patients with chronic periodontitis37. The relationship between hBDs
and periodontal pathogens has been also investigated3e.

LL-37 is an important antimicrobial peptide, associated with the defense of periodontal tissues
against microbial pathogens in the oral cavity38. LL-37 production is higher in inflamed gingival
tissue than in healthy gingival tissue3°. In a previous study, a higher level of LL-37 was found in
the crevicular fluid of nonsmoking patients with chronic periodontitis, compared to
nonsmokers#0, In the present study, there is no statistical difference between the LL37 levels of
smokers and nonsmokers. The results of another study that compared the salivary levels of LL-37 have
shown that in healthy oral mucosa and in periodontal disease conditions there was a marked
decrease in LL-37 levels in edentulous patients*!l. Due to the controversies seen in the findings of
clinical studies, it is recommended that new clinical studies be conducted to assess the correlation
between the degree of periodontitis and the presence of this peptide in smokers and nonsmokers.
Further studies are also needed to fully understand the effects of smoking and nicotine, as well as
of LL-37 and hBD-2 in periodontal diseases*2.

CONCLUSION
According to our results, it was concluded that smokers have a higher clinical attachment loss
than nonsmokers, but that smoking did not influence the levels of LL-37 and hBD-2 in the gingival
crevicular fluid.
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