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Increased Salivary Periodontal Pathogens and IL-17A in Oral
Lichen Planus Patients with or without Periodontitis
Sineepat Talungchit1, Waranun Buajeeb2, Siribang-on Piboonniyom Khovidhunkit3, Rudee Surarit4, Kongthawat Chairatvit5,
Sittiruk Roytrakul6, Hiroaki Kobayashi7, Yuichi Izumi8

A b s t r ac t
Aim: Patients with oral lichen planus (OLP) who have gingival involvement are at increased risk for periodontal disease. This study aimed to
investigate salivary levels of periodontopathic bacteria and inflammatory cytokines in OLP patients with or without periodontitis.
Materials and methods: Seventeen OLP patients and 20 control subjects were evaluated for their Periodontal Screening and Recording (PSR)
score to classify if they had periodontitis. Four groups were studied, OLP patients with periodontitis (OLP-P), without periodontitis (OLP),
periodontitis patients (P) and normal subjects (N). Salivary levels of Aggregatibacter actinomycetemcomitans (Aa), Fusobacterium nucleatum (Fn),
Porphyromonas gingivalis (Pg), Prevotella intermedia (Pi), Treponema denticola (Td), and Tannerella forsythia (Tf) were determined by quantitative
real-time polymerase chain reaction (qRT-PCR). Salivary levels of interleukin (IL)-1β, IL-6, and IL-17A were measured by enzyme-linked
immunosorbent assay (ELISA).
Results: OLP-P and P groups had higher plaque index, bleeding on probing, and PSR scores than other groups. OLP-P and OLP patients had
increased salivary Aa, Fn, Pi, Td, Tf with significantly high levels of Pi as well as high salivary IL-1β, IL-6, and IL-17A. IL-17A levels were significantly
highest in the OLP-P group. Salivary IL-1β was significantly correlated with the level of Pi.
Conclusion: OLP patients with or without periodontitis had high levels of salivary periodontal pathogens and IL-17A.
Clinical significance: These data supported that OLP patients were at high risk for periodontitis. Oral hygiene maintenance in OLP patients with
gingival lesions is of importance and could help prevent periodontitis.
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Introduction
Oral lichen planus (OLP) is a chronic inflammatory disease of
established immune-mediated pathogenesis affecting oral
mucosa.1 It can be seen worldwide and a global prevalence of OLP
was 1.01%.2 OLP lesions are mostly observed in bilateral buccal
mucosa. In some patients OLP lesions are restricted to the gingiva.
This lesion is commonly represented as erythematous/atrophic
and/or ulceration areas that affect the total width of the attached
gingiva. This condition can be recognized as desquamative gingivitis
(DG). Due to the pain and discomfort caused by desquamation of
the gingiva, patient with this type of OLP may not be able to clean
their gingiva properly and this may lead to plaque deposition and
increased risk of long-term periodontal diseases.
It was found that patients with OLP had worse periodontal
health than did healthy subjects.3 Mean Community Periodontal
Index of Treatment Needs scores were significantly higher in OLP
patients (2.8 ± 0.7) than in healthy controls (1.1 ± 0.8).3 Awareness
of gingival involvement and periodontal disease in patients with
OLP is of importance. Plaque control could reduce pain and severity
of gingival OLP.4 These results indicated that both diseases have a
bidirectional relationship, and they should be treated properly at
the same time.
To determine the relationship between OLP and periodontal
status, the periodontopathogen profile in OLP patients with
gingivitis or periodontitis were investigated. In a study by
Ertugrul et al., 5 subgingival plaque samples were subjected to
multiplex polymerase chain reaction (PCR) followed by reverse
hybridization methods (micro-IDent). The percentages of detection
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for Aggregatibacter actinomycetemcomitans (Aa), Porphyromonas
gingivalis (Pg), Prevotella intermedia (Pi), Tannerella forsythia
(Tf), and Treponema denticola (Td) were significantly higher in
the OLP patients with gingivitis and periodontitis compared to
the non-OLP patients with gingivitis and periodontitis. These
pathogens, Aa, Pg, Pi, Tf, Td, are members of bacterial complexes
related to the pathogenesis of periodontitis.6 In another study,
Wang et al.7 investigated salivary microbiome and their potential
roles in OLP. It was observed that the genus Streptococcus,
Fusobacterium, Capnocytophaga, Porphyromonas, and Haemophilus
were predominant in the saliva of patients with OLP compared to
that of healthy controls.
Pro-inflammatory cytokines including interleukin (IL)-17, IL-6,
and IL-1β have been studied in both OLP and periodontal disease.
Serum concentration of IL-17 secreted by Th17 cells was higher in
OLP patients than that in healthy control subjects. Regarding the
severity of OLP, patients with erosive type had higher levels of serum
IL-17 compared to patients with nonerosive type.8-10 Moreover,
higher serum concentrations of IL-17 have been detected in
subjects with OLP who had periodontitis compared to subjects
with periodontitis alone, or OLP alone and healthy controls.11 Shen
et al.12 indicated that IL-17A, a principal effector of Th17 cells, and
its microRNA targets of IL-17A, miR-635, and miR-578, played a role
in the occurrence of OLP. Increased levels of IL-17 have been found
in periodontitis patients indicating its role in the pathogenesis of
periodontal disease.13
Salivary IL-6, one of the cytokines found in OLP, seemed to
be related to the severity and possibly malignant transformation
of OLP.14 Meta-analysis studies indicated high serum IL-6 in Asian
population with OLP15 and a potential diagnostic value of salivary
IL-6 compared with lower serum IL-6 in OLP patients.16 The effects
of IL-6 on gingival fibroblast may lead to severe periodontitis.17 IL-1β
stimulates inflammatory reactions and involves in the pathogenesis
of periodontitis.18 High levels of IL-1β was also observed in OLP.19
As saliva contains microbes, inflammatory mediators, enzymes,
and epithelial keratins,20 saliva assay is a high potential diagnostic
tool for screening and evaluating of oral diseases. Since there
were no consensus findings on periodontopathogen profile and
pro-inflammatory cytokines in OLP patients, we aimed to investigate
salivary levels of six bacteria (Aa, Pg, Pi, Tf, Td, and Fusobacterium
nucleatum (Fn)) and three pro-inflammatory cytokines, IL-1β, IL-6,
and IL-17A, in OLP patients with or without periodontitis.

M at e r ia l s

and

Methods

Study Participants and Clinical Parameter Assessment
This cross-sectional case-control study was conducted according
to the guidelines of the Declaration of Helsinki and approved by
the Institutional Review Board of the Faculty of Dentistry/Faculty
of Pharmacy, Mahidol University (MU-DT/PY-IRB 2011/012.3103)
for the use of human subjects in research. Participants were
enrolled from the Oral Diagnostic Clinic, Oral Medicine Clinic and
Advanced General Dentistry Clinic, Faculty of Dentistry, Mahidol
University. They were OLP patients, patients with periodontitis
(P) and normal subjects (N). All participants received thorough
information regarding the aims and procedures of the study and
written informed consents were completed.
This was the first study evaluating levels of periodontal
pathogens and pro-inflammatory cytokines in saliva of four
different groups of patients: (1) OLP patients with periodontitis

(OLP-P), (2) OLP patients without periodontitis, (3) periodontitis
patients without any oral mucosal lesions, and (4) healthy
individuals. The sample size calculation was based on data from
previous studies16,21,22 and the recommended effect size of 0.8 for
a pilot study23,24 with consideration of 90% power and a 5% level of
significance using G Power 3.1 (University of Düsseldorf, Germany).
A minimum of 28 patients were required for this study (seven
patients for each group).
The exclusion criteria for all participants were (1) participants
with diseases or condition that might affect salivary production
such as Sjögren’s syndrome, cystic fibrosis, or previous radiotherapy;
(2) participants who smoked; (3) participants who were pregnant;
(4) participants with Candida infection, (5) participants who had
taken antibiotics within 6 months.
The inclusion criteria for OLP patients were participants who
had clinically and histopathologically diagnosed as OLP. 25 OLP
patients under topical and systemic medications within one month
were excluded.
The severity of OLP (OLP scores) was determined by a
semi-quantitative scoring system (REU: reticular/hyperkeratotic,
erosive/erythematous, ulcerative) relating to the type and extent
of the OLP lesions.26 Patients with periodontitis without OLP and
healthy subjects with neither OLP nor periodontitis were also
recruited.

Periodontal Status Screening
The periodontal status of each participant was assessed for
Periodontal Screening and Recording (PSR) index. 27 All teeth
except third molars and retained roots were explored by WHO
periodontal probe and the mouth of each participant was divided
into six sextants. During the periodontal examination, the probe
was inserted into the pocket and walked around each tooth. The
examiner had to inspect the position of the color-coded band
of the probe in relation to the gingival margin. After each tooth
in the sextant was examined, only the highest score achieved
was recorded and only one score is recorded for each sextant.
Measurements were documented in a special box chart. The
participants were diagnosed as healthy gingiva when they received
maximum PSR score 0; diagnosed as gingivitis when they received
maximum PSR score 1 or 2; and diagnosed as chronic periodontitis
when they received maximum PSR score 3 in two or more sextants
or PSR score 4 in at least one sextant. PSR scores has been approved
to use for prediction of periodontitis. 27 A significant correlation of
PSR with the American Academy of Periodontology (AAP) disease
categories (R2 = 0.43, p < 0.0001) was found. Furthermore, PSR
score has been used to evaluate periodontitis in patients with
systemic diseases. 28 As the PSR assessment is convenient for
general dentists and could be used to detect periodontitis, they
were used in this study.
Plaque index (PI) modified from the method of Turesky
et al.29 and bleeding on probing (BOP)30 of each participant were
also recorded.
Clinical parameters were assessed by S.T. The recruited
participants were divided into four groups according to their oral
mucosal and periodontal status. The OLP-P group composed of
seven OLP patients with periodontitis. The OLP group included
10 OLP patients without periodontitis. The P group composed of
10 periodontitis patients without any visible oral mucosal lesions
except periodontitis and the N group included 10 healthy subjects
without OLP nor periodontitis.
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Human Saliva Sampling
Before any clinical testing could begin, saliva samples were
collected. The entire unstimulated saliva was collected using
Navazesh’s standard method. 31 Briefly, the saliva samples were
collected between 9 a.m. and 12 p.m. For a minimum of one hour,
participants were asked to abstain from eating, drinking, or using
oral hygiene products. The participants were instructed to stop
swallowing and expel all their saliva into the 5 ml centrifuge tube
as soon as it was full. To remove debris and cells, the saliva was
centrifuged at 2,600 g, 4°C for 15 minutes after it was immediately
placed on ice and cooled. The supernatant was then treated
with a cocktail of protease inhibitors (Roche Diagnostics GmbH,
Mannheim, Germany). After that, the supernatant was divided into
smaller portions and stored at -80°C until needed.

Bacterial DNA Extraction and Real-time PCR Assay
Bacterial DNA was extracted from saliva samples using the QIAamp
DNA Mini Kit (QIAGEN Inc., CA, USA) according to the manufacturer’s
instructions. Subsequently, the purity and yield of DNA were
measured using NanoDrop Lite Spectrophotometer (Thermo Fisher
Scientific, WI, USA).
qRT-PCR assay was performed using Thermal Cycler Dice®
Real Time System II (TaKaRa Bio Inc., Shiga, Japan). Two qRT-PCR
systems, TagMan qRT-PCR and SYBR Green qRT-PCR systems were
used in this study. TagMan qRT-PCR analysis was used for the
detection of Aa, Fn, Pg, Pi, Td, and Tf, while SYBR Green qRT-PCR
analysis was used for the detection of total bacteria as previously
described.32 Species-specific primers and probes for Aa, Fn, Pg, Pi, Td,
and Tf, and primers for total bacteria are listed in Table 1. Negative
control, which contained all of the real-time PCR mixture except
equal volume of DNA was replaced by sterilized DNase-RNase-free
deionized water, was included in each run.
A standard curve for quantification of periodontopathic
bacteria (Aa, Fn, Pg, Pg, Td, and Tf) was constructed using artificial
synthetic gene (Eurofins Genomics, Ebersberg, Germany). While
purified Pg DNA (Eurofins Genomics) was used to construct a
standard curve for total bacteria. All data were analyzed using
Thermal Cycler Dice Real Time System Software (Takara-bio Inc.).

Determination of Salivary Interleukin-1β,
Interleukin-6, and Interleukin-17A
Saliva supernatants were defrosted at room temperature for
30 minutes prior to the assays. IL-1β, IL-6, and IL-17A concentrations
in saliva samples were determined using commercially available
enzyme-linked immunosorbent assay (ELISA) kits for human
IL-1β and IL-6 (Bioscience Inc., San Diego, USA) and human IL-17A
(Diaclone, Besancon Cedex, France) according to the manufacturer’s

instructions. Using a VMax Kinetic ELISA Microplate Reader,
the absorbance of the saliva samples was measured at 450 nm
(Molecular Devices Corporation, Sunnyvale, CA, USA). In each
experiment, the standard curve was organized using the SoftMax
Pro Data Acquisition and Analysis Software (Molecular Devices
Corporation) installed in the microplate reader. The concentrations
of cytokines in the saliva samples were determined using standard
curves. Protein concentrations were expressed in pg/ml, and the
manufacturer provided the minimum detectable doses for each
ELISA kit.

Statistical Analysis
All data were analyzed with SPSS 22.0 software (SPSS Inc., IL,
USA). Log transformations were used to approximate a normal
distribution of the data. The quantity of bacteria and levels of
salivary cytokines were displayed in the log base. The amount of
periodontopathic bacteria, total bacteria, and salivary levels of IL-1ß,
IL-6, and IL-17A are presented with Mean ± SD. The Shapiro-Wilk
test was used to test for normality. For normal distributed data,
One-way ANOVA, and Post Hoc test (Bonferrini test) were used to
compare the differences in amounts of periodontopathic bacteria,
total bacteria, and salivary levels of IL-1ß, IL-6, and IL-17A between
each participant group. For PSR score that presented in ordinal
scale, the Kruskal-Wallis test was used to check any significant
differences through all study groups. The Mann-Whitney U test
was used to compare the differences among each group of
participants. PSR score was presented with median, 1st quartile
(Q1) and 3rd quartile (Q3). The correlation coefficient was analyzed
using Pearson correlation. Statistical significance was recognized
at p < 0.05 in all tests.

R e s u lts
Patient Characteristics and Clinical Parameters
Demographic characteristics and clinical parameters of the
37 study subjects in 4 study groups (OLP-P, P, OLP, and N groups)
are showed in Table 2. There were four patients in OLP group and
three normal subjects that belonged to a previous study. 33 There
was no statistical difference in gender and age among the four
groups (p > 0.05). Moreover, there was no significant difference in
OLP scores between the OLP-P and OLP groups (Table 2).
The periodontal clinical parameters, PI, BOP, and maximum PSR
score, were significantly different between participants with chronic
periodontitis (including the OLP-P and P groups) and participants
with gingivitis or healthy gingiva (the OLP and N groups) (p < 0.05).
The PI score was significantly higher in the P group compared
to the OLP-P group (p < 0.01). Significant difference of PI scores

Table 1: The nucleotide sequences of qPCR primers and TaqMan probes
Forward primer

(5’ to 3’)

A.actinomycetemcomitans
F. nucleatum
P. gingivalis
P. intermedia
T. denticola
T. forsythia

TCTTACCTACTCTTGACATCCGAA
GTCAGGATGAGAAATCTAAGGC
TAGCTTGCTAAGGTCGATGG
CCGCCTAATACCCGATGTTG
AGAGCAAGCTCTCCCTTACCGT
CGACGGAGAGTGAGAGCTTTCT

ATGCAGCACCTGTCTCAAAGC
CCTCGTGCGCTTTGTATC
CAAGTGTATGCGGTTTTAGT
CCCATCCTCCACCGATGA
TAAGGGCGGCTTGAAATAATAATG
GCGCTCGTTATGGCACTTAAG

Total Bacteria

GTGSTGCAYGGYTGTCGTCA

ACGTCRTCCMCACCTTCCTC

184

(5’ to 3’)

Reverse primer

Bacterium
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(5’ to 3’)

TaqMan probe

AGAACTCAGAGATGGGTTTGTGCCTTAG
GAAGAGGAGCCCTTGTGTGTGAGTATAC
TGCGTAACGCGTATGCAACTTGCC
CACATATGGCATCTGACGTGGACCAAA
CAGCGTTCGTTCTGAGCCAGGATCA
CGTCTATGTAGGTGCTGCATGGTTGTCG
–
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was revealed between the OLP-P and OLP groups. However, no
significant difference in PI score was observed between the OLP
and N groups (p = 0.25) (Table 2).
Regarding to BOP status, the percentage of BOP was highest in
the P group. No significant difference in BOP score was observed
between the OLP-P and P groups (p = 0.39). However, BOP score
was significantly higher in the OLP group compared to the N
group (p <0.01).
Comparable to PI score, maximum PSR score was significantly
higher in the P group compared to the OLP-P (p = 0.04), OLP
(p < 0.001), and N (p < 0.001) groups. No significant difference
in maximum PSR score between the OLP and N groups was
observed (p = 0.74).

Periodontopathic Bacteria
The periodontopathic bacteria including Aa, Fn, Pg, Pi, Td, and Tf,
and total bacteria were detected in saliva samples of all four groups
(Figs 1A to G). Tf was detected in the highest mean level in all four
groups (Fig. 1F), while Aa demonstrated the lowest mean level
(Fig. 1A). Significantly high salivary Pi was observed in OLP patients
compared to normal subjects and its level was comparable to that
of OLP-P and P groups (Fig. 1D).

Salivary Cytokine Levels
The ELISA analysis revealed significantly elevated levels of salivary
IL-1ß and IL-6 in the OLP-P, P, and OLP groups compared to the N
group. However, there was no significant difference among the
OLP-P, P, and OLP groups (Figs 2A and B). The salivary IL-17A levels
were significantly higher in the OLP-P group than those of the P,
OLP, and N groups (Fig. 2C).

Correlation Between Salivary Cytokines and
Periodontal Pathogens
We analyzed the correlation between salivary cytokine levels and
periodontal pathogens using Pearson correlation. Table 3 shows
that salivary IL-1β levels were positively correlated with Aa, Pg, Pi,
Td, and Tf; IL-6 levels were positively correlated with Aa and Tf. While
there was no significant correlation between salivary IL-17A levels
and each periodontal pathogen.

Discussion
Over the last few years, salivary testing is rapidly growing as a
practical tool in research and practice to determine early signs of
systemic and oral diseases. Even though dental plaque and gingival
crevicular fluid (GCF) have been used more often as sampling
materials for the detection of periodontal pathogens, some reports
indicated that saliva could also be used as a representative diagnostic
specimen for periodontal disease.34 Periodontal pathogens were
equal or more frequently detected and quantified in saliva than
in subgingival plaque samples by qRT-PCR.35 Therefore, we chose
to use this technique to identify periodontopathic bacteria in the
saliva of patients with OLP with or without periodontitis.
This study was among the first studies to determine periodontal
status, periodontopathic and total bacteria levels in saliva of OLP
patients with periodontitis compared to patients with periodontitis
alone, OLP patients without periodontitis and normal controls.
We also determined the severity of OLP lesions in patients with
and without periodontitis. Our results showed that periodontal
status was worst in the P group compared to the other groups.
When the levels of periodontopathic bacteria were investigated,
it was found that the periodontopathic and total bacteria levels
were higher in the P group than in the normal group, which
corresponded to the PI score and several previous studies which
revealed that the levels of periodontopathic bacteria are related
with PI scores.36 López-Jornet et al.3 found that OLP patients had
poor periodontal condition compared with normal subjects. Their
finding was consistent with this study in that the PI and percentage
of BOP were higher in the OLP, and OLP-P groups compared to
the N group. When the levels of periodontopathic bacteria were
investigated, several periodontopathic bacteria including Aa, Fn,
Pi, and Td were increased in the OLP group compared to the N
group although significant differences were retrieved for Pi only
(Figure 1). Moreover, the levels of Tf was not different between the
OLP and the N groups in our study. These results were similar to a
study of Wang et al.37 in that increased abundance of these four
bacteria were revealed in the saliva of OLP patients compared to
the healthy control subjects and no significant difference in levels
of Tf was detected between the OLP and the normal control groups.

Table 2: Demographic characteristics and clinical parameters of the four study groups
OLP-P group

P group

OLP group

N group

Number of participants

7

10

10

10

Gender (female/male)

6/1

7/3

8/2

8/2

Age (years)
Mean ± SD
Range

56.29 ± 10.45
43–71

51.7 ± 12.99
36–78

55.4 ± 15.78
30–76

55.7 ± 12.98
33–71

PI: Mean ± SD

1.34 ± 0.31

2.14 ± 0.46

0.65 ± 0.32

0.55 ± 0.56

BOP (%): Mean ± SD
PSR score (max):
Median (Q1, Q3)
Gingival lesion involvement
(number/total number)
OLP score

76.91 ± 8.55

87.02 ± 10.86

36.39 ± 17.55

15.88 ± 11.36

3.00 (3.00, 3.00)

3.00 (3.00, 4.00)

2.00 (1.00, 2.00)

2.00 (1.00, 2.00)

6/7

–

9/10

–

14.71 ± 7.24

–

16.75 ± 7.38

–

PI, plaque index; BOP, bleeding on probing; PSR, periodontal screening and recording; OLP-P, oral lichen planus with periodontitis; P, non-oral lichen
planus with periodontitis; OLP, oral lichen planus with gingivitis or healthy gingiva; N, non-OLP with gingivitis or healthy gingiva
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Significantly higher Pi levels in the OLP-P and OLP groups
compared to the N group in our study were consistent with the
study of Bornstein et al.38 which demonstrated the significantly
higher bacterial counts for Pi at lesions in subjects with OLP
compared to sites in control subjects. Moreover, higher count of
salivary Fn was observed in OLP group compared to the N group.
Similarly, He et al.36 showed increased abundance of Fusobacterium
in patients with OLP.
Our study also indicated that no significant difference of Pg
levels in the saliva was detected among the four groups. This result
was consistent with the study of Thanakun et al.32 which showed
that the presence of Pg in the saliva of a group of Thai population
was not significantly related to periodontitis. However, this result

was different from the study of Wang et al.37 which found that the
abundance of Porphyromonas species in the saliva was higher in
the OLP group compared to the healthy controls. This might be due
to difference in methodology between both studies and further
investigation may be needed to confirm these results.
Comparing our results with another study which investigated
the levels of periodontopathic bacteria in plaque samples, Ertugrul
et al.5 studied periodontopathogen profile including Aa, Pi, Pg, Td,
and Tf in the subgingival plaque retrieved from healthy subjects
with gingivitis or periodontitis and in OLP patients with gingivitis
or periodontitis. In their study, subgingival plaque samples were
subjected to multiplex PCR analysis with subsequent micro-IDent.
The percentages of detection of these bacteria were higher in the

Figs 1A–G: (A–F) Graph represents quantification of periodontopathic bacteria and (G) total bacteria in saliva samples from the four study groups.
OLP-P, oral lichen planus with periodontitis; P, non-oral lichen planus with periodontitis; OLP, oral lichen planus with gingivitis or healthy gingiva;
N, non-OLP with gingivitis or healthy gingiva; Aa, Aggregatibacter actinomycetemcomitans; Fn, Fusobacterium nucleatum; Pg, Porphyromonas
gingivalis; Pi, Prevotella intermedia; Td, Treponema denticola; Tf, Tannerella forsythia *p < 0.05, **p < 0.01
186
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OLP group than the non-OLP group. They concluded that OLP
patients had a greater tendency to be infected with periodontal
pathogens (Aa, Pi, Pg, Td, and Tf ) than healthy subjects with
gingivitis or periodontitis. These results are similar to our study on
saliva which showed higher levels of most periodontal pathogens
and total bacteria in the OLP-P and OLP groups compared with
normal controls although no significant differences were found.
This implied that salivary pathogens could represent subgingival
plaque bacteria. Our study indicated that the P group had the

highest levels of periodontopathic and total bacteria compared
to the other three groups. This apparent difference may be the
consequence of different samples (subgingival plaques vs saliva),
methods (micro-IDent vs qRT-PCR), reported data (percentages of
detection vs levels of bacteria), and periodontal parameters.
Several cytokines play important roles in periodontal and
immune-mediated oral diseases. Since some recent reports indicated
different levels of pro-inflammatory cytokines especially IL-1β, IL-6,
and IL-17 between patients with and without OLP, we investigated

Figs 2A–C: (A) Bar graph depicts log salivary levels of IL-1ß, (B) IL-6 and (C) IL-17A in the 4 study groups. OLP-P: oral lichen planus with periodontitis;
P: non-oral lichen planus with periodontitis; OLP: oral lichen planus with gingivitis or healthy gingiva; N: non-OLP with gingivitis or healthy gingiva
*p < 0.05, **p < 0.01, ***p < 0.001
Table 3: Correlation between salivary cytokines and periodontal pathogens
Periodontopathic bacteria
A.actinomycetemcomitans (n = 37)
F. nucleatum (n = 37)
P. gingivalis (n = 37)
P. intermedia (n = 37)
T. denticola (n = 29)
T. forsythia (n = 36)
Total Bacteria (n = 37)

IL-1β
0.343*
0.281
0.444**
0.570***
0.533**
0.481**
0.288

Salivary cytokine levels (pg/ml)
IL-6
0.397*
0.249
0.230
0.265
0.231
0.358*
0.301

IL-17A
0.034
0.168
0.142
0.213
0.158
0.271
0.336

Bold denotes statistical significance. *p < 0.05, **p < 0.01, ***p < 0.001

World Journal of Dentistry, Volume 13 Issue 3 (May–June 2022)

187

Salivary Periodontal Pathogens and IL-17A in Oral Lichen Planus
the salivary cytokines levels of IL-1β, IL-6, and IL-17A using ELISA
technique to determine the inflammatory status in each group
of participants. We found that salivary IL-1β and IL-6 levels were
significantly increased in the OLP-P, P, and OLP groups compared
to the N group. However, there was no significant difference in
the levels of these cytokines among the OLP-P, P, and OLP groups.
These results corresponded to a previous study which found that
salivary IL-1β and IL-6 levels were higher in patients with OLP and
chronic periodontitis compared to healthy controls. 39 IL-1β and
IL-6 levels may be related to the inflammatory level and our study
found that these inflammatory levels were similar in the OLP-P, P,
and OLP groups. As our findings presented correlation between the
expressions of periodontal pathogens and IL-1β and IL-6, the effects
of microbiome on pathogenesis of OLP could not be excluded.37
Interestingly, our study was among the first studies to
determine the salivary concentration of IL-17A in patients with
OLP and periodontitis compared to patients with periodontitis
alone, patients with OLP alone and normal controls. Since we
were interested in periodontal disease in OLP, patients with similar
severity of OLP were included. The observation of very high
expression of IL-17A in saliva of OLP patients with periodontitis was
striking. The levels of IL-17A in the OLP-P group were highest. The
major role of IL-17 has been specified and found to participate in
the development of autoimmune diseases, inflammation-mediated
destruction, and tumor microenvironments. 7,40 In addition,
IL-17 has an important role for host defense against bacterial and
fungal infection by activating inflammatory responses.41 For more
specificity in periodontal disease, IL-17 played a protective role
against bacterial infections via neutrophil recruitment to destructed
area in periodontitis lesions, where neutrophils play a critical role in
antimicrobial defense against periodontal organisms.42
Several reports indicated that IL-17 cytokine played a pivotal
role in chronic inflammatory diseases including periodontitis
and OLP.9,12,43 Immunohistochemistry disclosed elevated number
of cells with IL-17 in periodontitis tissue and treatment of IL-17
could induce production of IL-1ß and TNF-α from macrophages
as well as IL-6 and IL-8 from gingival fibroblasts.43 Some studies
also used immunohistochemical technique to indicate higher
number of Th17 cells in OLP tissues compared to normal oral
mucosa.44,45 Serum levels of IL-17 was found to be elevated in
OLP patients compared to normal controls and serum levels of
IL-17 were found to be higher in patients with erosive form of OLP
than those of patients with nonerosive form of OLP.10 In addition,
higher serum concentrations of IL-17 have been detected in patients
with OLP-P than patients with periodontitis, patients with OLP and
healthy control participants, respectively.11 Comparable to our
study, Wang et al.7 also demonstrated that salivary concentrations
of IL-17 from patients with erosive OLP were significantly higher
than that of subjects with reticular OLP and healthy controls. These
data emphasized the idea that IL-17 plays a significant role in the
pathogenesis of both OLP and periodontitis.
The very high expression of IL-17A in the OLP-P group could be due
to the nature of inflammation caused by both OLP and periodontitis.
High level of salivary IL-17A in our OLP-P group was correlated well
with increased serum IL-17 in OLP with chronic periodontitis.11 The
synergistic inflammatory effect of both diseases might give rise to
such a high level of IL-17A. OLP with chronic periodontitis patients
get higher expression level of serum IL-17.11 Levels of IL-17 were
found to be elevated in autoimmune diseases such as multiple
sclerosis, rheumatoid arthritis, and collagen-induced arthritis.42 This
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previous study42 and our study indicated that IL-17 may participate
in immunopathogenesis of OLP. To answer whether IL-17 plays a
significantly role in the pathogenesis of OLP or not, a further cohort
study to follow up OLP patients after clinical improvement and more
subjects may be needed in the future.
We acknowledged that our study had some limitations
including small sample sizes and diagnostic criteria of periodontitis.
Diagnosis of periodontal disease usually requires a comprehensive
periodontal examination including full mouth probing depths
(PD), clinical attachment levels (CAL) and presence of tooth
mobility. Since this is our first study to investigate the IL-17 levels
in OLP patients with or without periodontitis, further study in
larger sample sizes using stringent periodontal criteria instead of
using only PI, BOP, and PSR score may be needed to confirm these
results. In addition, a comprehensive periodontal examination and
charting should be performed to determine an appropriate plan
for periodontal treatment, especially in patients who has received
PSR score ≥3.

C o n c lu s i o n
OLP patients with/without periodontitis had increased salivary Aa,
Fn, Pi, Td, Tf with significantly high levels of Pi as well as high IL-1β,
IL-6, and IL-17A. Highest level of IL-17A in OLP-P was noted. Salivary
IL-1β was significantly correlated with the level of Pi.

Clinical Significance
Our data supported that OLP patients were at high risk for
periodontitis. Oral hygiene maintenance in OLP patients with gingival
lesions is of importance and could help prevent periodontitis.
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