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Öz

Abstract
Objective: Interleukin-37 (IL-37), which is a natural inhibitor of innate immunity, 
is correlated with chronic inflammation and some autoimmune diseases. Pro-
inflammatory cytokines, for example, interleukin-1beta (IL-1β), which plays a key 
part in the periodontium, can induce IL-37. This study aimed to investigate the 
effect of non-surgical periodontal treatment on gingival crevicular fluid (GCF) IL-
37 and IL-1β levels in generalized aggressive periodontitis (G-AgP) and generalized 
chronic periodontitis (GCP).
Materials and Methods: Thirty-five patients with G-AgP, 30 patients with GCP 
and 30 volunteers with healthy periodontal status (C) were included in this 
research. Patient groups received scaling and root planning with periodontal hand 
instrumentations. Clinical periodontal parameters and GCF samples were collected 
at baseline and at six weeks following SRP. Biomarker levels in GCF were analysed 
by enzyme-linked immunosorbent assay.
Results: Both periodontitis groups exhibited significant improvement in clinical 
parameters (p<0.05). GCF IL-37 levels were significantly higher in G-AgP and GCP 
groups than in the C group at baseline (p<0.05). Following periodontal treatment, 
GCF IL-37 levels were decreased and comparable in all groups. The GCF IL-1β levels 
were significantly higher at baseline in the G-AgP group than those in GCP and C 
groups, and after periodontal therapy, a decrease was detected in GCF IL-1β levels. 
GCF levels of IL-1β were positively correlated with GCF IL-37 levels.
Conclusion: Clinical improvement was found in both periodontitis groups after 
periodontal treatment. IL-1β is a key regulator of periodontal inflammation and 
bone resorption. According to the results of our research, IL-37 may be useful 
marker of determining the clinical health and disease status of patients with 
periodontitis. However, further studies are required to determine the mechanism 
of IL-37 in periodontal inflammation.

Amaç: Doğal bağışıklığın doğal bir inhibitörü olan interlökin-37 (IL-37), kronik 
enflamasyon ve bazı otoimmün hastalıklarla ilişkilidir. Periodonsiyumda önemli bir 
rol oynayan IL-1beta (IL-1β) gibi pro-enflamatuvar sitokinler, IL-37’yi indükleyebilir. 
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Introduction

Periodontal diseases represent inflammatory 
diseases, which cause the destruction of hard 
and soft tissues (1). The inflammatory pathway is 
triggered by dysbiotic microbiota and several other 
factors, including gender, smoking, and diabetes, 
which make a contribution to the development and 
progression of inflammation (2). Besides, factors 
influencing the immune response, especially the 
suppression of the host immune system, also take 
a considerable part in the progress of periodontal 
diseases (3-5). Since inflammation is a versatile 
sequence of events, inflammatory and immune 
responses involve a multifaceted group of protective 
and damaging reactions that are mainly intervened 
by a network of chemokines, pro-inflammatory 
cytokines, anti-inflammatory cytokines, and matrix 
metalloproteinases, eventually leading to degradation 
of the periodontium (6). The interactions of these 
networks determine the course of inflammation 
either towards the disease or health. 

Proinflammatory cytokines, including interleukin-
1beta (IL-1β) are very important in initiating and 
regulating immune responses in the periodontium 
by stimulating osteoclastic activity and inflammation-
induced bone resorption (7). Higher IL-1β levels were 
also demonstrated at the moderate and deep pocket 
sites, indicating a positive correlation between the 
degree of inflammation and IL-1β levels in gingival 
tissues and gingival crevicular fluid (GCF) (8-13). 
Decreases in IL-1β levels after periodontal therapy 
also support this correlation (8,14). 

There are also inhibitory pathways to suppress 
IL-1β and inflammation within the IL-1 family. IL-37, 
which represents a member of the IL-1 family (IL-
1F7), is an anti-inflammatory cytokine and can be 
induced by pro-inflammatory cytokines including 
IL-1β, tumor necrosis factor-alpha (TNF-α), and 
interferon-γ (IFN-γ) in dendritic cells and peripheral 
blood mononuclear cells (PBMCs) (15). IL-37 has been 
detected in synoviocytes obtained from subjects with 
rheumatoid arthritis (RA), macrophages obtained 
from subjects with Mycobacterium avium infection, 
foam cells obtained from the atheroma plaque, bowel 
macrophages obtained from subjects with Crohn’s 
disease, keratinocytes obtained from psoriasis 
lesions, and monocytes obtained from subjects with 
lupus (16-18). IL-37 functions as an anti-inflammatory 
cytokine by reducing the release of pro-inflammatory 
cytokines. The expression of IL-37 was anomalous 
in autoimmune diseases, including the increased 
expression of IL-37 in plasma or peripheral PBMCs 
(19,20). According to our knowledge, there is only few 
study that presents information on IL-37 in periodontal 
diseases. Sağlam et al. (21) conducted on subjects 
having gingivitis and chronic periodontitis (CP) and 
reported no significant change in levels of cytokines 
in GCF, saliva, and plasma specimens. GCF IL-37 levels 
have also been showed positively correlated with IL-
1β in aggressive periodontitis (AgP) patients (22).

Imbalanced pro- and anti-inflammatory cytokine 
activities provide suitable conditions for the initiation 
of chronic inflammation. The decreased levels of IL-
37 are associated with disease activity in chronic 
inflammatory and auto-immune diseases. However, 

Bu araştırmada, cerrahi olmayan periodontal tedavinin generalize agresif (G-AgP) ve generalize kronik periodontitiste (GCP) diş eti 
oluğu sıvısı (DOS) IL-37 ve IL-1β düzeyleri üzerine etkilerinin araştırılması amaçlanmıştır.
Gereç ve Yöntemler: Otuz beş G-AgP hastası, 30 GCP hastası ve 30 periodontal olarak sağlıklı gönüllü (C) çalışmaya dahil edildi. 
Hasta gruplarına periodontal el aletleri ile detertraj ve kök yüzeyi düzleştirmesi uygulandı. Klinik periodontal parametrelerin ve 
DOS örneklerinin toplanması başlangıçta ve tedaviden 6 hafta sonra gerçekleştirildi. DOS’daki biyobelirteç seviyeleri enzim bağlı 
immünosorbent deneyi ile analiz edildi.
Bulgular: Her iki periodontitis grubu da klinik parametrelerde anlamlı düzelme gösterdi (p<0,05). Başlangıçta DOS IL-37 düzeylerinin 
G-AgP ve GCP gruplarında C grubuna göre anlamlı olarak yüksek olduğu belirlendi (p<0,05). Periodontal tedaviyi takiben tüm 
gruplarda DOS IL-37 düzeyleri düştü ve benzerdi. Başlangıçta DOS IL-1β düzeylerinin G-AgP grubunda GCP ve C gruplarına göre 
anlamlı olarak daha yüksek olduğu ve ayrıca periodontal tedaviden sonra DOS IL-1β düzeylerinde bir azalma olduğu tespit edildi. DOS 
IL-1β’nın düzeyi, DOS IL-37 düzeyleri ile pozitif korelasyon gösterdi ve ayrıca periodontal tedaviden sonra DOS IL-1β düzeylerinde 
bir azalma tespit edildi. 
Sonuç: Periodontitis gruplarında periodontal tedavi sonrası klinik iyileşme gözlendi. IL-1β, periodontal enflamasyon ve kemik 
rezorpsiyonunun önemli bir düzenleyicisidir. Araştırmamızın bulgularına göre, IL-37, periodontitisli hastaların klinik sağlık ve 
hastalık durumlarını belirlemek için yararlı bir belirteç olabilir. Bununla birlikte, periodontal enflamasyonda IL-37’nin mekanizmasını 
belirlemek için daha fazla çalışmaya ihtiyaç vardır.
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there is limited data on IL-37 in the pathogenesis and 
disease activity of periodontitis. Moreover, whether 
IL-37 and IL-1β are correlated with each other and 
the impacts of periodontal treatment on IL-37 levels 
remain unclear in periodontitis. Therefore, the present 
research aimed to assess whether GCF IL-37 and IL-1β 
levels were correlated in patients with aggressive and 
CP and in comparison with healthy controls and also 
to reveal the impacts of periodontal therapy on these 
cytokines levels.

Materials and Methods

Patient Population 
Patients were enrolled in the current research by 

collecting the whole mouth clinical periodontal data. 
This research was designed as a case-control study. 
The research protocol of this study was confirmed by 
the Clinical Research Ethics Committee of Cumhuriyet 
University in accordance with the Declaration of 
Helsinki (2016-02/05, date: 16.02.2016), and informed 
consent was acquired from all subjects. The total 
number of subjects in the current research was 95, 
consisting of 35 subjects with generalized aggressive 
periodontitis (G-AgP) (24 females, 11 males), 30 
subjects with generalized chronic periodontitis (GCP) 
(17 females, 13 males), and 30 periodontally healthy 
controls (19 females, 11 males).

Clinical examinations [gingival index (GI), plaque 
index (PI), clinical attachment level (CAL), and 
probing depth (PD)] were performed (23). Panoramic 
radiographs were taken and assessed to measure 
interproximal bone loss from the cementoenamel 
junction of the tooth to the bone crest in order to 
diagnose G-AgP or GCP or being periodontally healthy. 
The diagnostic criteria for G-AgP and GCP were 
determined according to the classification, which was 
accepted at the World Workshop for Periodontics and 
the American Academy of Periodontology (1999) (24). 

The selected patients had a minimum of 16 teeth 
with at least one tooth in each posterior sextant with 
a minimum of 3 natural teeth. The body mass index 
(BMI) can affect the release of inflammatory cytokines 
that we choose the patients who were BMI values 
between 18.5 and 24.5. Patients over the age of 35 
years, having attachment loss equal to or higher than 
5 mm at multiple tooth sites and having more than 
three sites of PD higher than 6 mm including more 

than one tooth distributed in every quadrant were 
diagnosed with GCP. 

Patients having more than eight teeth with the 
attachment loss equal to or higher than 5 mm and the 
PD equal to or higher than 6 mm, and minimum three 
affected teeth, being not first molars or incisors, were 
diagnosed with G-AgP. 

Patients without the evidence of attachment loss 
at multiple sites or with the pocket depth equal to or 
less than 3 mm were diagnosed as being periodontally 
healthy and utilized as controls. 

According to “Classification of Periodontal and Peri-
implant Diseases and Conditions 2017”, our G-AgP 
patients can be included in the “Stage 4, Generalized, 
Grade C” and our GCP patients can be included in the 
“Stage 3, Generalized, Grade B” group, based on the 
clinical parameters, the age of onset and the clinical 
course of the disease (25).

Exclusion criteria were having the receipt 
of antibiotics or having undergone periodontal 
therapy 3 months before the research, conservative 
or prosthetic restorations in the anterior region, 
periodontal destruction caused by poor restorations, 
pregnancy and lactation, a history of systemic disease 
or medication that might influence the periodontal 
condition, and subjects lacking capacity to consent 
for themselves. Furthermore, smoking may constitute 
the main risk factor in periodontal diseases. Therefore, 
we have excluded smokers from the study.

Clinical Measurement and Periodontal Therapy
Full-mouth measurements of probing pocket 

depth (PPD) and CAL were obtained at six points per 
tooth. The PI was utilized for scoring the presence of 
supragingival plaque, while the GI was used for scoring 
gingival inflammation (26). A Williams periodontal 
probe (Hu-Friedy, Chicago, IL, USA) was utilized to 
obtain PD and CAL measures. In all subjects, individual 
acrylic stents were formed using grooves as reference 
points to measure CAL. A single specialist performed 
the collection of clinical data and specimens (E.P.G.). 
The intra-examiner reproducibility of PPD was 
evaluated, and the intra-examiner reliability was found 
to be high (≥98%). After the baseline measurements 
were recorded, phase 1 therapy, consisting of oral 
hygiene instructions, scaling and root planing (SRP), 
was implemented on patients having periodontitis 
(27). The SRP procedure was carried out within 10 
days by utilizing Gracey curettes (Hu-Friedy, Chicago, 
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IL, USA). No antibiotics were prescribed. Recording of 
the clinical measurements and GCF sampling from the 
exemplification sites was performed at baseline and 
six weeks. 

Gingival Crevicular Fluid Collection and Analysis
Before starting to collect GCF samples, the area 

surrounding the tooth was isolated using cotton rolls, 
dried, and the removal of the supragingival plaque 
was performed by means of a sterile curette. The 
collection of GCF specimens was carried out, and 
they were pooled from 3 non-adjacent proximal sites 
with a moderate PPD. The collection of GCF samples 
was performed using Periopaper® strips, and they 
were stored at a temperature of -80 °C until the 
analysis was conducted. 300 μL of phosphate buffer 
solution was added to Eppendorf tubes to extract the 
collected GCF specimens by impregnating Periopaper. 
The vial was mixed by the vortex mixer for 1 minute 
to allow the passage of the GCF liquid to the solution. 
The obtained contents were used for analyzing IL-1β 
and IL-37. An enzyme-linked immunosorbent assay 
kits (Boster, Pleasanton, CA and Elabscience, Wuhan, 
China) were utilized for measuring the IL-1β and IL-37 
levels, following the instructions of the manufacturer. 

The calculation of GCF cytokine levels was 
performed from the standard curves, and they 
were defined as picogram/site for the total amount 
of cytokine levels. The score of 0 was given to sites 
having cytokine levels lower than the limits of the 
detectability of the assay.

Statistical Analysis 
Clinical and biochemical analyses were carried 

out using SPSS 22 (IBM, Chicago, IL, USA) program. 
The Kolmogorov-Smirnov test was performed for 
analyzing the data distribution. Comparisons between 

the groups were evaluated by the One-Way ANOVA 
and Unpaired T tests. The Paired T test was conducted 
for assessing differences between baseline and 
6-week values in the GCP and G-AgP groups. Pearson 
correlation was done to compare the GCF IL-37 and IL-
1β levels with a significance set at p<0.01. The level of 
p<0.05 was considered to be statistically significant. 
The calculation of the sample size was performed 
under a 5% error considering a required sample size 
of 30 in every group, with a statistical power of 80% 
(28). 

Results

A total of 35 subjects with G-AgP, 30 subjects with 
CP, and 30 healthy controls took part in the research. 
Table 1 contains information on the demographic 
features of the study groups. When the groups were 
compared with the healthy controls, no statistically 
significant differences could be determined with 
regard to gender. The mean age was significantly lower 
in the G-AgP group than the GCP group (p<0.05), but 
the mean age was similar in the G-AgP and control 
groups.

In accordance with the results of the statistical 
analysis of clinical parameters, a significant decrease 
was detected in subjects with G-AgP and GCP in all 
clinical parameters with significant improvement at 6 
weeks (p<0.05) (Table 2). The PI differed statistically 
significantly between the G-AgP and GCP groups at 
baseline. However, after periodontal therapy, the PI 
was found to be similar in both groups.

In accordance with the findings of GCF cytokine 
statistical analysis (Table 3, Figure 1), the GCF IL-1β 
level was determined to be significantly higher in the 
G-AgP group in comparison with that in the GCP and 

Table 1. Demographic characteristics of the study groups

G-AgP 
(n=35)

GCP 
(n=30)

Healthy controls 
(n=30)

Age (years)

Mean ± standard deviation 28.9±5.8¥ 35.2±5.9* 30.2±5.7

Range 18-39 25-48 22-44
Gender

Male n (%) 11 (31.4) 13 (43.3) 11 (36.6)

Female n (%) 24 (68.5) 17 (56.7) 19 (63.4)
*P<0.05 different from healthy controls, ¥p<0.05 different from the generalized chronic periodontitis group, GCP: Generalized chronic periodontitis, 
G-AgP: Generalized aggressive periodontitis
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C groups at baseline. In addition, the GCF IL-1β level 
decreased significantly at 6 weeks in the G-AgP group. 
The GCF IL-1β level was determined to be significantly 
higher in the GCP group compared to that in the C 
group at baseline. Following periodontal therapy, the 
GCF IL-1β level was similar in G-AgP and GCP groups 
but GCF IL-1β level was significantly higher in G-AgP 
and GCP groups than control group.

A significantly higher GCF IL-37 level was 
determined in the G-AgP and GCP groups in 
comparison with the C group at baseline, but after 
periodontal therapy, the GCF IL-37 level decreased 
significantly in the patient groups (p<0.05). 

In the GCP and G-AgP groups, GCF IL-1β and IL-37 
levels were positively correlated at baseline (p<0.05, 
r=0.930; p<0.05, r=0.916). Moreover, these cytokines 
were positively correlated after periodontal therapy 
in the GCP group (p<0.05, r=0.918). 

In the GCP group, a negative relationship was 
determined between the baseline PI and GCF IL-1β 
and IL-37 levels after periodontal therapy (p<0.05, r=-
0.565, r=-0.499, respectively).

Discussion

In the current research, we evaluated the levels 
of pro- and anti-inflammatory cytokines, IL-1β and IL-
37, in GCP and G-AgP patients before and after non-
surgical periodontal treatment. As far as we know, the 
present research is the first study that reports data on 
the impacts of non-surgical periodontal treatment on 
GCF IL-37 and IL-1β levels in both aggressive and CP. 
Along with the improved clinical parameters, the GCF 
IL-1β and IL-37 levels were determined to be elevated 
and positively correlated in both periodontitis subjects 
and significantly decreased following periodontal 
therapy.

On comparison of PI, GI, PD and CAL values amoung 
the groups, the mean PI, GI, PD and CAL was found to 
be statistically highly significant between groups. All 
clinical periodontal parameters were highly in G-AgP 
and GCP groups. All clinical parameters decreased after 
periodontal therapy. Moreover, in good agreement, 
non-surgical periodontal therapy was found to be 
effective in this study. It resulted in a significant mean 

Table 2. Clinical parameters of the study groups at baseline and 6 weeks (mean ± standard deviation)

G-AgP GCP Healthy controls

PI
Baseline 1.27±0.7c,b 1.5±0.6b,d

0.5±0.5
6-week 0.3±0.4a 0.5±0.5a

GI 
Baseline 1.8±0.5b 1.8±0.4b

0.06±0.2
6-week 0.6±0.5a,b 0.5±0.5a,b

PD (mm)
Baseline 5.4±1.2b 5.6±1.2b

2.8±0.3
6-week 3.2±0.7a,b 3.3±0.6a,b

 CAL (mm)
Baseline 9.7±2.2b 10±2.1b

-
6-week 8.1±1.8a,b 8.4±1.9a,b

ap<0.05 different from baseline, bp< 0.05 different from healthy controls, cp<0.05 different from generalized chronic periodontitis, dp<0.05 different from 
generalized aggressive periodontitis. G-AgP: Generalized aggressive periodontitis, GCP: Generalized chronic periodontitis, PI: Plaque index, GI: Gingival 
index, PD: Pocket depth, CAL: Clinical attachment level, NA: Not applicable

Table 3. Gingival crevicular fluid cytokine levels of the study groups at baseline and 6 weeks (pg/30 s, mean ± standard 
deviation)

G-AgP GCP Healthy controls 

IL-1β
Baseline 298.09±86.93b,c 152.0±96.72b

92.81±20.63
6-week 139.40±53.64a 137.68±73.04

IL-37
 

Baseline 768.85±129.91b 714.45±108.76b

489.69±82.45
6-week 484.77±139.12a 531.1±101.08a

ap<0.05 different from baseline, bp<0.05 different from healthy controls, cp<0.05 different from generalized chronic periodontitis, GCP: Generalized 
chronic periodontitis, G-AgP: Generalized aggressive periodontitis, IL: Interlevkin
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PPD reduction (G-AgP: 2.2 mm, GCP: 2.3 mm) and 
attachment gain (1.6 mm in both groups).

In addition to clinical parameters, various 
laboratory-based diagnostic methods are employed 
for diagnosing periodontal diseases. The most popular 
one of these is the GCF content, which is regarded to 
be of an exudative origin (29). GCF is a fluid that gives 
significant information about the development of 
periodontal disease with the components it contains, 
and at the same time, it is an important step in the 
host defense mechanism (30,31). In this research, 
the collection of GCF was performed by paper strips 
along 30 seconds for the purpose of avoiding serum 
contamination and cytokine secretion caused by the 

mechanical irritation stimulated by a longer period of 
collection. Moreover, we evaluated the total amount 
of cytokines in GCF samples, because the total 
amount of cytokines in a GCF sample per sampling 
time has been indicated as a better marker of relative 
GCF constituent activity in comparison with the GCF 
volume which may lead to the reduced cytokine 
concentration (32,33).

In the present study, in accordance with the results 
of studies mentioned below, GCF IL-1β level decreased 
after treatments of G-AgP and GCP patients IL-1β 
prominently mediates the inflammatory response 
and takes part in cell proliferation, differentiation, 
apoptosis, and in the periodontitis pathophysiology. A 
number of studies indicated an association between 
GCF IL-1β levels and the inflammatory status of 
periodontal disease (34). Furthermore, IL-1β and 
TNF-α effectively induce bone resorption and inhibit 
bone formation (35). Toker et al. (13) reported that 
periodontal treatment meaninfully healed the 
clinical complaints and this positive effects were in 
accordance with the decreased IL-1β in GCF. 

Being a member of the IL-1 family, IL-37 was 
determined to be the main suppressor of innate 
immunity and the major regulator of inflammation 
on mucosal surfaces (18). A negative feedback loop, 
regulating excessive inflammatory responses, is 
induced by IL-37. Furthermore, IL-37 represents 
a new pro-angiogenic cytokine, which effectively 
stimulates endothelial cell activation and pathological 
angiogenesis, playing a mediating role in the binding 
of IL-37 to the TGF-β receptor complex (36). It 
was stated that the elevated IL-37 expression in 
plasma cells (in normal as well as in pathological 
tissues) indicates a possible function of IL-37 in the 
production of immunoglobulin and B-cell activation 
(37). Furthermore, there has been a correlation 
between IL-37 and inflammatory and autoimmune 
diseases, including systemic lupus erythematosus 
(SLE) and Guillain-Barré syndrome (19,38). Moreover, 
circulating IL-37 levels were determined to be higher 
in individuals having systemic inflammatory diseases, 
e.g. RA (18) and SLE (19), and cardiovascular diseases 
(39). In an independent sample including 4927 
German/Dutch adults, an association was found 
between IL-37 variants and severe CP, incident tooth 
loss (≥3 teeth) for 10 years, and AgP. Additionally, a 
decrease was determined in two IL-37 variants having 

Figure 1. Gingival crevicular fluid (GCF) cytokine levels of the 
study groups at baseline and after treatment (pg/30 s, mean 
± standard deviation). Mean levels of GCF interleukin-1β 
and interleukin-37 in the generalized aggressive periodontitis, 
generalized chronic periodontitis (GCP) and control groups. 
Significances are shown as marked with different letters 
(p<0.05), ap<0.05 different from baseline; bp<0.05 different 
from healthy controls; cp<0.05 different from GCP. 
G-AgP: Generalized aggressive periodontitis, GCP: Generalized chronic 
periodontitis

G-Agp
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functional roles in the expression of IL-37, which 
caused the up-regulation of IL-1β and IL-6. Decreased 
IL-37 levels lead to the upregulation of IL-1β and IL-6 
and thus to the increased hyperinflammatory state, 
which was indicated by Offenbacher et al. (40). They 
also reported that the IL-37 variants are associated 
both severe inflammatory response and clinical 
parameters of the periodontal diseases. Similarly, in 
the current research, all subjects were systemically 
healthy, and the GCF IL-37 level was found to be 
significantly higher in the G-AgP and GCP groups 
in comparison with the C group at baseline. Unlike 
our findings, Sağlam et al. (21) suggested a similar 
total amount of IL-37 in GCF, or salivary or plasma 
concentrations of IL-37 in gingivitis and CP subjects and 
healthy controls. In clinical studies, creating a study 
population with similar disease severity, systemic 
condition, environmental factors, or stress levels, all 
of which could influence the overall inflammatory 
condition of an individual, is a challenging task. 
Therefore, the difference between the present study 
and the study by Sağlam et al. (21) might result from 
the patient selection and the degree of inflammation 
in their study population. 

Cytokines like IL-1β may up-regulate IL-37. We 
revealed that GCF IL-1β and IL-37 levels were positively 
associated in the GCP and G-AgP groups at baseline, 
but these cytokines were positively correlated 
after periodontal therapy only in the GCP group.  
Here, it made us think about the rate of decrease 
in cytokines after treatment, the decrease in the 
amount of GCF IL-37 in G-AgP was as pronounced 
as it caught C group. In a disease with an aggressive 
course, there may be a more significant improvement 
in the inflammatory process with treatment.

Nevertheless, according to our knowledge, no 
research has been conducted to compare our results. 
However, in a study which investigated the alteration 
in the concentration of IL-37 in RA subjects undergoing 
disease-modifying anti-rheumatic drug (DMARD) 
therapy and in which an association was determined 
between IL-37 and pro-inflammatory cytokines in 
plasma and disease activity, the researchers detected 
a positive association between the plasma IL-37 
level in RA subjects and pro-inflammatory cytokines, 
including IL-17A and TNF-α, and disease activity 
(C-reactive protein, DAS28). Additionally, a decrease 
was observed in the plasma anti-inflammatory 

cytokine IL-37 level in drug responders following 
DMARD therapy (41). Furthermore, in another study, 
IL-37 levels were determined to be significantly lower 
after glucocorticoid therapy than before treatment 
in untreated subjects who had been recently 
diagnosed with lupus (16). In terms of the function 
of IL-37 in inflammation and inflammation-driven 
bone resorption, Saeed et al. (42) reported that 
lipopolysaccharide-induced osteoclast formation and 
bone resorption were inhibited. Additionally, in a 
recent study, systemically administrated rhIL-37b was 
reported to reduce alveolar bone loss via suppressing 
IL-beta and myeloperoxidase levels in the inflamed 
gingival tissue in rats (40). The anti-inflammatory 
impact of IL-37b has also been investigated in vivo 
and in vitro in different diseases (43,44). According 
to the research results, anti-IL-37 therapy can be 
a therapeutic target for treating periodontitis in 
the future. In a study, Talmac et al. (22) analyzed 
the correlation between GCF IL-1β, IL-37 levels 
and periodontal parameters in AgP patients after 
periodontal therapy with different laser therapies. 
They reported a significant decrease in GCF IL-1β, IL-
37 levels in all groups and they highlighted protective 
role of IL-37 from excessive inflammatory response in 
periodontal diseases. 

Conclusion

According to the results of the present research, 
IL-37 increased with the disease activity, and it might 
be utilized for monitoring the disease progression in 
patients having severe periodontal inflammation. In 
the current research, an association between GCF IL-
37 levels and disease activity was determined.

As a result of the study, it was found out that 
the GCF levels of IL-37 and IL-1β were elevated in 
subjects having G-AgP and GCP and decreased after 
periodontal treatment, accompanied by improved 
clinical parameters. IL-37 and IL-1β levels were 
positively associated in both periodontitis groups. 
Moreover, these findings indicate a possible role of IL-
37 in the pathogenesis of periodontitis. However, the 
detailed molecular mechanism of IL-37 and its relation 
to the cytokine network in periodontitis should also 
be proved in future research. 
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