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Abstract
Objectives Irisin plays an important role in energy homeostasis, inflammation, glucose, and lipid metabolism, and it is shown 
to have relations with many inflammatory diseases. The aim of the study was to determine saliva and serum irisin and IL-6 
levels in patients with stage III/grade B periodontitis compared with individuals with healthy periodontium.
Materials and methods Twenty patients with stage III grade B periodontitis (P) and 20 periodontally healthy subjects (con-
trol; C) were included in this study. Clinical periodontal measurements were recorded. Saliva and serum levels of irisin and 
interleukin-6 (IL-6) were analyzed by enzyme-linked immunosorbent assay.
Results Salivary irisin and IL-6 levels were significantly higher in the periodontitis group (p < 0.001, p = 0.002, respec-
tively). Furthermore, serum IL-6 levels were found significantly higher in the periodontitis group compared with controls 
(p = 0.011). There was no significant difference between the periodontitis and control for serum irisin levels (p > 0.05). 
Significant positive correlations were found between all periodontal parameters and salivary irisin and IL-6 (p < 0.05) and 
also between BMI and saliva and serum IL-6 (respectively; r = 0.530, r = 0.329, p < 0.05). There was a positive correlation 
between salivary irisin and IL-6 (r = 0.369, p < 0.05).
Conclusions Monitoring of salivary irisin and IL-6 might be potential biomarker for predicting the susceptibility to 
periodontitis.
Clinical relevance Scientific rationale for the study: Irisin is a novel adipomyokine that has played an important role in energy 
homeostasis, glucose and lipid metabolism, angiogenesis, immunity, and inflammation. Irisin is involved in the pathogenesis 
of diseases affecting many body systems. IL-6, another adipomyokine, is a major inflammatory mediator and homeostatic 
regulator of glucose and lipid metabolism and is associated with periodontitis. No studies investigated the relationship 
between advanced periodontal disease, irisin, and IL-6 together.
Principal findings: The salivary irisin and IL-6 levels were significantly higher and positively correlated in patients with 
periodontitis relative to healthy controls. Furthermore, serum IL-6 levels were significantly increased in patients with 
periodontitis.
Practical implications: The study shows that irisin and IL-6 can be candidate salivary biomarkers for periodontitis and predict 
to periodontal status.
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Introduction

Adipokines, which are factors secreted by adipose tissue, 
are bioactive peptides and hormone-like proteins such as 
adiponectin, resistin, leptin, and irisin as well as cytokines 
such as tumor necrosis factor-α (TNF-α) and interleukin-6 
(IL-6). These factors have been reported to play a role in 
inflammation and immune response including glucose and 
lipid metabolism, neuroendocrine function, reproduction, 
and cardiovascular function [1].
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Irisin is a novel adipomyokine known as a mediator of 
physical activity that is produced mainly by skeletal muscle 
and adipose tissues. It is cleaved from the fibronectin type 
III domain-containing protein 5 (FDNC5), which is, in turn, 
induced by peroxisome proliferator-activated receptor-ɣ 
co-activator 1-α (PGC-1α) [2]. Irisin has a critical role in 
energy homeostasis, glucose, and lipid metabolism and angi-
ogenesis stimulation [3]. Irisin drives browning of mature 
white adipocytes in response to exercise, and the resultant 
increase in thermogenesis improved glucose tolerance and 
decreases insulin resistance and adipogenesis [4, 5]. Irisin 
regulates lipopolysaccharide (LPS)-induced rise in nuclear 
factor kappa B (NF-kB), TNF-α, and IL-6 levels in adipose 
tissue (6). It modulates metabolic processes and maintains 
the balance between bone formation and resorption [6]. Sev-
eral studies reported that irisin is related with pathogenesis 
of many diseases which are known to be associated with 
periodontal disease such as obesity [7], diabetes mellitus 
[8], rheumatoid arthritis [9], cardiovascular disease [10], and 
metabolic bone diseases [11].

IL-6 is a multifunctional cytokine that is released by 
many cell types involving macrophages, adipocytes, skel-
etal muscle, endothelial cells, and fibroblasts in the early 
stages of inflammation [12]. IL-6 is a major inflammatory 
mediator and crucial regulator of acute phase proteins [13]. 
It is regulated by several factors including hypoxia, infec-
tion, cytokines, hormones, stress, and exercise [14]. IL-6 
is a homeostatic regulator of energy and lipid metabolism 
[15]. IL-6, together with irisin, is involved in the regulation 
of liver autophagy [16]. Similarly, to irisin, several studies 
have shown its infusion leading to reduced energy intake 
and improved in insulin sensitivity [17]. IL-6 has also been 
associated with poorer metabolic health and many chronic 
inflammatory diseases such as periodontitis [18], obesity 
[14], diabetes [19], rheumatoid arthritis [20], and cardio-
vascular disease [21].

Periodontitis is a chronic inflammatory disease and is 
characterized by destruction of tooth-supporting tissues 
[22]. It develops with the interactions between the dysbiotic 
dental biofilm and the host immuno-inflammatory response 
[23]. With the result of inflammation and development of 
periodontitis, a change in microbial composition occurs and 
several putative pathogens emerge, resulting in increased 
host-induced tissue damage [24].

Periodontitis is closely related with diabetes and obe-
sity in which irisin and IL-6 play roles in their pathogen-
esis. Recently, a bidirectional relationship has been iden-
tified between periodontitis, obesity, and diabetes related 
to the production of advanced glycation end products that 
trigger inflammatory cytokine production [25, 26]. It has 
been reported that there are associations between peri-
odontitis, glucose, and lipid metabolisms [27]. There are 
several studies that have reported that increased IL-6 levels 

are associated with progression and severity of periodon-
titis [18, 28, 29]. Recently, it has been shown that irisin is 
expressed in human periodontal ligament cells (hPDLCs), 
dental pulp stem cells (hDPCs), and osteoblasts [30]. Also, 
a few studies revealed that irisin promotes growth, migration 
and matrix formation in hPDL cells [31], and cementoblast 
differentiation [32]. To the best of our knowledge, there 
is one study that has reported the higher levels of irisin in 
saliva in patient with chronic periodontitis [33]. Although 
this study tried to give a clue about the role of irisin in peri-
odontitis, there is no study that has assessed irisin levels in 
the presence of advanced periodontal disease and also in 
serum. Therefore, we hypothesized that irisin may play a 
role in severe inflammation in periodontitis, and the aim of 
the present study was to determine saliva and serum irisin 
and IL-6 levels in patients with stage III/grade B periodon-
titis compared with individuals with healthy periodontium.

Materials and methods

Study population and diagnosis

Twenty systemically healthy subjects with healthy periodon-
tium and 20 patients with stage III grade B generalized peri-
odontitis were enrolled for this cross-sectional study.

For all study subjects, the exclusion criteria were (1) use 
of contraceptive drugs; (2) use of antibiotics, anti-inflam-
matory drugs, or immunosuppressants in the last 3 months 
before the study; (3) alcohol consumption; (4) pregnancy or 
breastfeeding; (5) taking drugs that could cause side effects 
such as gingival hypertrophy or hyperplasia; and (6) any 
periodontal treatments in the 3 months prior to enrollment. 
All participants were systemically healthy and non-smokers 
(never smokers) [34].

The clinical periodontal parameters (plaque index (PI), 
probing pocket depth (PD), gingival recession (GR), clini-
cal attachment loss (CAL), and bleeding on probing (BOP)) 
were recorded on periodontal charts in each patient [30]. All 
periodontal indices were measured in six sites in each tooth 
present in the arch by one calibrated periodontist (EVU). 
Body mass index (BMI) was calculated as body weight in 
kilograms (kg) divided by the square of the height in meters 
(m).

All participants had at least 20 teeth (excluding third 
molars). Healthy patients enrolled presented no signs of 
inflammation, less than 10% of periodontal sites with BOP, 
no sites with PD ≥ 3 mm, and no radiographic signs of bone 
loss. Periodontitis patients consisted of generalized stage 
III–grade B and were selected from individuals who had 
interdental CAL ≥ 5 mm, PD ≥ 6 mm on at least two non-
adjacent teeth, and radiographic bone loss extending to 
the middle or apical third of the root. These subjects had 
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attachment and bone loss at ≥ 30% of the teeth and loss 
of ≤ 4 teeth due to periodontitis. Periodontitis grade has been 
determined by radiographic bone loss/age index. According 
to this, subjects between 0.25 and 1.00 were categorized as 
grade B [35].

Samples collection and laboratory analysis

The serum and unstimulated saliva samples were taken from 
all patients between 8:00 and 10:00 in the morning. The 
participants had refrained from performing oral hygiene 
applications, eating, and drinking for at least 2 h prior to 
specimen collection. The samples were taken before the 
periodontal examination. Saliva samples were centrifuged 
at 10,000 rpm (10 min), whereas venous blood samples were 
centrifuged at 4000 rpm for 10 min. All samples were trans-
ferred into Eppendorf tubes then preserved at − 80 °C until 
the day of the analysis [36].

For the analysis of irisin and IL-6, specific ELISA Kits 
(Elabscience, Houston, Texas, USA) were used to determine 
the molecules in both serum and saliva samples in accord-
ance with the manufacturer’s instructions. The minimum 
levels of saliva irisin and IL-6 for our samples were 1.28 
and 13.22 pg/ml, respectively. For serum, irisin level was 
175.43, whereas IL-6 was 0.06 pg/ml. All samples were run 
in duplicate, and values have been averaged.

Statistical analyses

The power analysis was performed using a specific software 
(3.1.9.2 G*Power; https:// www. psych ologie. hhu. de/ arbei 
tsgru ppen/ allge meine- psych ologie- und- arbei tspsy cholo gie/ 
gpower. html) before the initiation of the study. A total of 
38 subjects per group are necessary to provide a statistical 
power (1–β) of 0.8 and a type I error rate of 0.05 according 
to the clinical differences.

All analyses were performed by commercial statisti-
cal software (SPSS 22.0 package for Windows, IBM Inc., 
Armonk, NY, USA). Data normality was determined using 
Shapiro–Wilk test and Kolmogorov–Smirnov test. For inter-
group comparisons, the Mann–Whitney U test was used to 
compare the differences between non-normally distributed 
parameters while the Student t test was used for normally 
distributed parameters. Specifically, the numerical variables 
were analyzed using the Kruskal–Wallis test. Fisher–Free-
man–Halton exact chi-square test and continuity (Yates) 
correction were used to compare qualitative data. Pearson 
correlation analysis was used to analyze the relationships 
between parameters conforming to the normal distribution, 
while Spearman’s rho correlation analysis was used to ana-
lyze the relationships between parameters not conforming to 
the normal distribution. All tests were performed at α = 0.05 
significance level.

Results

Study population and clinical findings

This study involved twenty patients with stage III grade B 
generalized periodontitis (9 females, 11 males and mean age: 
41.10 ± 6.42 years) and 20 periodontally healthy individu-
als (11 females, 9 males and mean age: 34.15 ± 7.37 years).

Demographic data and full mouth periodontal parameters 
are presented in Table 1. Periodontal measurements (PI, 
BOP, PD, CAL), age, and BMI were significantly higher in 
the periodontitis group compared with controls (p < 0.05). 
As shown in Table 1, there were no significant differences 
between groups regarding gender (p = 0.752).

Biochemical findings

The biochemical parameters of groups are reported in 
Fig. 1 and Table 1. Salivary irisin and IL-6 levels were 
significantly higher in the periodontitis group (p < 0.001, 
p = 0.002, respectively; Fig. 1). Furthermore, serum IL-6 
levels were found significantly higher in the periodontitis 

Table 1  Demographic, clinical, and biochemical parameters of peri-
odontitis and control groups

Abbreviations: BMI, body mass index; PI, plaque index; PD, probing 
depth; BOP, bleeding on probing; CAL, clinical attachment lost; IL-6, 
interleukin-6
C, group of periodontally and systemically healthy volunteers
P, group of systemically healthy patients with stage III grade B gener-
alized periodontitis
Data shown as mean ± standard deviation
* Student t test
** Mann–Whitney U test
Statistical difference with the control group p < 0.05

Parameters Control
(C) n = 20

Periodontitis
(P) n = 20

p

Age (year)* 34.15 ± 7.37 41.10 ± 6.42 0.003
Gender F/M 11/9 9/11 0.752
BMI (kg/m2)* 21.67 ± 2.48 27.80 ± 4.19  < 0.001
PI** 0.65 ± 0.49 1.74 ± 0.46  < 0.001
PD (mm)** 1.69 ± 0.23 4.22 ± 0.90  < 0.001
BOP (%)** 7.40 ± 4.80 39.92 ± 21.21  < 0.001
CAL (mm)** 0.04 ± 0.03 4.94 ± 1.10  < 0.001
IL-6 saliva (pg/

mL)**
27.59 ± 7.79 73.16 ± 72.88 0.002

IL-6 serum (pg/
mL)**

1.55 ± 1.82 2.23 ± 1.15 0.011

Irisin saliva (pg/
mL)**

8.34 ± 12.73 27.58 ± 41.55  < 0.001

Irisin serum (pg/
mL)**

929.43 ± 371.11 1032.99 ± 466.89 0.49

https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine-psychologie-und-arbeitspsychologie/gpower.html
https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine-psychologie-und-arbeitspsychologie/gpower.html
https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine-psychologie-und-arbeitspsychologie/gpower.html
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group compared with controls (p = 0.011, Table 1). There 
was found no statistically significant difference between the 
periodontitis and control groups in terms of serum irisin 
levels (p = 0.49; Table 1).

Correlations

The correlations between the biochemical parameters 
and the clinical periodontal measurements are presented 
in Table 2. Saliva irisin and saliva IL-6 were positively 
correlated with all periodontal clinical parameters, and 
most strongly correlated PD with saliva irisin (r = 0.546, 
p < 0.001). Serum irisin was not significantly correlated with 
any clinical parameters (p > 0.05), whereas serum IL-6 was 

Fig. 1  Comparisons of saliva 
and serum levels of ırisin and 
interleukin-6 (IL-6) for patients 
with periodontitis and peri-
odontally healthy volunteers. 
Data shown as mean ± standard 
deviation. Asterisk symbol 
(*) indicates the following: 
significantly different (P < 0.05). 
Intergroup differences were 
determined using the Mann–
Whitney U test

Table 2  Correlations between biomarkers and periodontal clinical 
parameters (Spearman correlation coefficients, r values)

Spearman correlation test
* p < 0.05

Variables IL-6 saliva IL-6 serum Irisin saliva Irisin serum

IL-6 saliva
IL-6 serum 0.282
Irisin saliva 0.369* 0.193
Irisin serum 0.001 0.014  − 0.094
PI 0.486* 0.285 0.424* 0.071
PD (mm) 0.468* 0.279 0.546* 0.218
BOP (%) 0.361* 0.367* 0.528* 0.134
CAL (mm) 0.368* 0.277 0.413* 0.143
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positively correlated with only the BOP (r = 0.528, p < 0.05). 
There was a positive correlation between saliva irisin and 
saliva IL-6 (r = 0.369, p < 0.05), whereas there were no sta-
tistically significant correlations among other biochemical 
parameters (p > 0.05).

The correlation of BMI and age with biomarkers both 
in all participants (n = 40) and in periodontitis (n = 20) and 
healthy (n = 20) groups separately is shown in Table 3. 
However, a positive correlation between BMI and IL-6 (for 
both saliva and serum) (respectively; r = 0.530, r = 0.329, 
p < 0.05) was obtained; there has been no correlation 
between age and any molecules analyzed (p < 0.05) in all 
participants included (periodontitis and healthy groups both, 
n = 40). BMI was found to correlate only with serum IL-6 in 
periodontitis group (n = 20) (r = 0.464, p < 0.05). Similarly, 
when evaluated separately in the groups, there is no correla-
tion between age and any molecule in neither the periodon-
titis nor the healthy group (p > 0.05).

Discussion

Periodontitis is characterized by low-grade inflammation 
that affects glucose and lipid metabolism [27]. Although 
the roles of IL-6 in inflammation have been demonstrated 
in the pathogenesis of periodontitis [18], IL-6 is an impor-
tant regulator of glucose and lipid metabolism as well as 
inflammation [15]. Additionally, it has been reported that 
irisin has a major role in energy homeostasis, glucose, and 
lipid metabolism [3], and there is one study that has shown 
the increased levels of irisin in saliva in patient with chronic 
periodontitis [33]. However, there is no study that assessed 
the possible role of irisin in the pathogenesis of periodonti-
tis together with IL-6 in advanced periodontal disease and 
also in serum. Therefore, we evaluated saliva and serum 
levels of irisin and IL-6 in patients with stage III/grade B 
periodontitis.

In this study, it was shown that irisin levels in saliva and 
IL-6 levels in saliva and serum were significantly higher 
in patients with stage III/grade B periodontitis than peri-
odontally healthy individuals. We have demonstrated that 
increased irisin levels in saliva were related with generalized 

periodontitis for the first time. Irisin is known to plays a role 
in insulin secretion and sensitivity, glucose/lipid homeosta-
sis, bone metabolism, inflammation, and metabolic diseases 
[6, 37]. Irisin improves glucose and lipid metabolism by 
regulating the AMPK (AMP-activated protein kinase) and 
p38 mitogen-activated protein kinase (p38 MAPK) sign-
aling pathways [37, 38]. Irisin has been associated with 
markers of glucose and lipid homeostasis disturbance in a 
patient with obesity and metabolic syndrome. Stengel et al. 
(2013) reported that the circulating irisin levels were higher 
in obesity and positively correlated with altered BMI [7]. 
Park et al. (2022) demonstrated the high circulating irisin 
levels associated with metabolic syndrome and increased 
insulin resistance [39]. Also, increased serum irisin levels 
in a patient with type I diabetes mellitus have been shown 
[8]. Similarly, several studies reported that IL-6 improves 
glucose and lipid homeostasis and its increased level related 
with metabolic syndrome, diabetes, obesity, and BMI [14, 
15, 19]. Periodontitis is closely associated with diseases such 
as obesity and diabetes, and glucose and lipid metabolism 
also play a role in the common pathogenesis of these dis-
eases [27]. The findings of increased irisin and IL-6 levels 
in these studies are consistent with the findings of higher 
salivary irisin levels in periodontitis in our study. Also, one 
of the reasons for increased salivary irisin levels in peri-
odontitis in our study can be explained by the fact that peri-
odontitis group had a higher BMI. Recently, the increase in 
BMI has been associated with severity of periodontitis [40]. 
Various potential mechanisms could explain the relationship 
between obesity and periodontitis. The link between peri-
odontitis and obesity is mediated through multiple inflam-
matory pathways involving cellular components and various 
mediators. Obesity is related with an altered pro- and anti-
inflammatory cytokine network [25]. IL-6 may form a multi-
directional link among periodontitis and obesity [27]. Recent 
studies have reported that a close involvement of irisin in 
inflammatory processes [41]. Obesity may also influence 
periodontal status by effecting glucose and lipid metabolism 
which can be regulated by IL-6 and irisin [27]. The positive 
correlation between BMI and IL-6 detected in periodontitis 
in our study, together with increased irisin levels, can be 
explained by these potential mechanisms. Additionally, in 

Table 3  Correlations between 
biomarkers and demographic 
data (Pearson correlation 
coefficients, r values)

Pearson correlation test. *p < 0.05

Variables IL-6 saliva IL-6 serum Irisin saliva Irisin serum

Control (C) Age (year) 0.051 0.192 0.157 0.205
BMI(kg/m2) 0.159 0.08 0.013 0.059

Periodontitis (P) Age (year)  − 0.115 0.32 0.237 0.236
BMI(kg/m2) 0.429 0.464*  − 0.052  − 0.121

All (C + P) Age (year) 0.131 0.305 0.296 0.249
BMI(kg/m2) 0.530* 0.329* 0.178 0.039
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the present study, we found that individuals with periodon-
titis were older. It is known that the incidence of periodon-
titis increases with age [42]. Also, it was determined that 
irisin and IL-6 were not correlated with age. These results 
support potential mechanisms by which irisin and IL-6 are 
involved in glucose and lipid metabolism rather than aging 
in periodontitis.

It has been reported that irisin may have varying effects 
on NF-κB that depend on the pathway that it is acting on 
[43]. Irisin decreases the activity of NF-κB via inhibition of 
tool-like receptor 4/nuclear factor erythroid 2–related factor 
(TLR4/NRF2) and AMPK pathways resulting in reduced 
production of inflammatory markers such as IL-6 [43], 
whereas it also upregulates NF-κB activity which stimu-
lated the release of CXCL1 in the adipocytes [44]. Irisin 
enhances osteoblast proliferation and differentiation via 
activating the p38/extracellular signal-regulated kinase (p38/
ERK) MAPK pathways [38]. Besides, it has been shown 
that irisin increases sclerostin expression in osteocytes to 
induce bone resorption [45]. Buscemi et al. (2020) reported 
that serum irisin levels were increased in severely inflamed 
patients compared with the normal population, according to 
CRP levels [46]. On the contrary, there are several studies 
that associate lower irisin levels with rheumatoid arthritis 
[9], type 2 diabetes mellitus [47], cardiovascular diseases 
[10], and metabolic bone diseases [11]. These signal path-
ways such as MAPKs/AMPK/NF-κB/TLR4 influenced by 
the irisin have an important role in the pathogenesis of peri-
odontitis [48, 49]. The findings of increased salivary irisin 
levels in periodontitis in our study may suggest that irisin 
is produced as a compensatory response to reduce or limit 
increased inflammatory signaling in response to periodontal 
disease.

Additionally, Yang et al. (2021) demonstrated that irisin 
is expressed and differently regulated in hPDLCs, hDPCs, 
and osteoblast. Pullisaar et al. (2020) reported that irisin 
induced cell growth, migration, and matrix formation in 
hPDLCs [31]. Also, a study by Zhu et al. (2020) shown that 
irisin promotes cementoblast differentiation by p38 MAPK 
pathway [32]. Consistent with our findings, a recent study 
by Khan et al. (2022) reported the increased salivary irisin 
levels in a patient with chronic periodontitis [33]. In addi-
tion to this study, we associated, for the first time, increased 
salivary irisin levels with stage III/grade B generalized peri-
odontitis, a severe form of periodontal disease. In addition, 
increased IL-6 levels, which have been found to be associ-
ated with the progression and severity of periodontitis in 
many studies [18, 28, 29], were found to be higher in saliva 
and serum levels in periodontitis in our study. In this study, 
we also evaluated serum irisin levels; however, we did not 
find a significant difference in serum levels of irisin between 
a patient with periodontitis and healthy controls. It is known 
that irisin is produced in the serous and mucous acinar cells 

of salivary glands [50]. The salivary glands may contribute 
to the higher irisin levels in saliva in periodontitis. Thus, we 
think that saliva levels of irisin are more reliable in monitor-
ing the potential role of irisin in periodontitis.

In the current study, positive correlations were found 
between all clinical parameters and saliva irisin and saliva 
IL-6 level. These findings for IL-6 are consistent with a pre-
vious study [29], and correlations for irisin have also been 
shown for the first time. Also, we have found positive cor-
relations between the saliva and serum IL-6 levels and BMI, 
consistent with previous studies [28, 51]. This result may 
also be explained by the central role of IL-6 in the regulation 
of lipid metabolism [15]. We have shown that saliva irisin 
level is positively correlated with saliva IL-6 level for the 
first time. This study findings demonstrated that increased 
irisin and IL-6 levels in saliva are related with periodontitis 
and indicating that increased levels and correlations of these 
may help to predict the clinical sign of periodontal disease.

The main limitation of this study is the relatively small 
sample size. Another limitation is the controversy regarding 
commercially available irisin ELISA kits. The specificity of 
antibody detection of irisin, its cross-reactivity with precur-
sor FNDC5, and the wide range of irisin values in different 
studies are among these controversies. It has been reported 
that the epitope of a protein may be masked in serum or 
plasma if present in complex with other proteins. Thus, a 
validated antibody that can quantify levels of irisin in serum 
is required [52]. Also, irisin can be induced by exercise; 
however, not evaluating irisin responses in relation to exer-
cise or training in this study can be considered as another 
limitation.

In the present study, the results have emphasized the 
importance of irisin and IL-6 in periodontitis and their cor-
relation with periodontal status. Increased saliva irisin and 
saliva and serum IL-6 levels in severe periodontitis may 
suggest irisin and IL-6 are regulating periodontal inflam-
mation. However, further analysis and larger sample size are 
needed to fully elucidate the role of irisin in pathogenesis 
of periodontitis.

Conclusion

This is the first study evaluating saliva and serum levels of 
irisin in stage III grade B periodontitis. This study demon-
strated that significantly higher levels of saliva irisin and 
saliva and serum IL-6 in a patient with periodontitis cor-
related with periodontal status, and, also, saliva irisin level 
is related with saliva IL-6 in periodontitis. Detection and 
monitoring of saliva irisin and IL-6 might be promising bio-
markers and predict the susceptibility for periodontitis in the 
future with more precisely defined testing methods.
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