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Abstract

Objective: This study aimed to determine oncostatin M (OSM), interleukin-11 (IL-
11), and leukemia inhibitory factor (LIF) levels in gingival crevicular fluid (GCF),
saliva, and serum in periodontally healthy individuals and those with gingivitis
(G) and chronic periodontitis (CP) before and after periodontal treatment and to
evaluate the relationship between these cytokine levels and clinical periodontal
parameters.

Materials and Methods: This study involved 24 patients with healthy (H)
periodontal tissues, 24 patients with G, and 24 patients with CP. Initially, GCF,
saliva, and serum samples were collected, and clinical periodontal measurements,
including the plaque index, gingival index, probing depth, and clinical attachment
levels, were recorded. At 8 weeks after the initial periodontal treatment, the
abovementioned parameters were recorded in the G and CP groups. Cytokine levels
were determined using enzyme-linked immunosorbent assay.

Results: OSM levels in the GCF, saliva, and serum were significantly higher in the
CP group (p<0.05) than in other groups. LIF levels in GCF exhibited a significant
increase (p<0.05) in the CP group; however, no significant difference was found in
the serum and saliva LIF levels among groups (p>0.05). IL-11 levels were significantly
higher in the CP group (p<0.05) than in other groups, but no significant difference
was noted in the serum IL-11 levels among the groups (p>0.05). Similarly, saliva
IL-11 levels were significantly higher in the CP group than in the H group (p<0.05),
but they did not show significant difference between the CP and G groups (p>0.05).
Comparative analysis of GCF, saliva OSM, and IL-11 levels in the G and CP groups
before and after initial periodontal therapy revealed that they are significantly
lower in both groups after therapy (p<0.05).

Conclusion: Levels of OSM, LIF, and IL-11 are higher in the G and CP groups, which
indicate periodontal tissue destruction. Decreases in IL-11, OSM, and LIF levels after
treatment support the idea that initial periodontal therapy can inhibit periodontal
tissue destruction.
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Amac: Bu calismanin amaci periodontal acidan saglikli, gingivitisli ve kronik periodontitisli bireylerde tedavi 6ncesi ve sonrasinda dis
eti olugu sivisi (DOS), serum ve tiikiiriikte onkostatin M (OSM), I6semi inhibitor faktor (LIF) ve interlokin-11 (IL-11) seviyelerini tespit
etmek ve klinik periodontal parametreler ile adi gecen bu sitokin seviyeleri arasindaki iliskiyi arastirmaktir.

Gereg ve Yontemler: Bu calismaya 24 periodontal olarak saglikh, 24 gingivitisli (G) ve 24 kronik periodontitisli (CP) birey dahil edildi.
Baslangicta tiim gruplardan DOS, serum ve tiikiiriik 6rnekleri alindi ve plak indeksi (Pi), gingival indeks (Gi), sondalanabilir cep
derinligi (SCD) ve klinik atasman kaybi (KAK) degerlerini iceren klinik periodontal dlctimler kaydedildi. G ve CP gruplarinda baslangi¢
periodontal tedaviden 8 hafta sonra veriler tekrar kaydedildi. Sitokin dlizeyleri enzime bagli immiinosorbent testi metoduyla saptandi.
Bulgular: DOS, serum ve tiikiirik OSM seviyeleri CP grubunda diger gruplara gore anlamli derecede yiiksek bulundu (p<0,05). DOS
LIF seviyeleri CP grubunda diger gruplara gore anlamli derecede yliksek bulunurken (p<0,05), serum ve tiikiriik LIF seviyeleri gruplar
arasinda farklilik gostermedi (p>0,05). DOS IL-11 seviyeleri CP grubunda diger gruplara kiyasla anlamli derecede yiiksek bulundu
(p<0,05). Serum IL-11 seviyeleri gruplar arasinda farklilik géstermedi (p>0,05). Tiikiiriik IL-11 seviyeleri CP grubunda H grubuna gére
anlaml derecede yiiksek bulunurken (p<0,05), G grubu ile fark saptanmadi (p>0,05). G ve CP gruplarinda baslangi¢ periodontal
tedavi oncesi ile karsilastirildiginda, tedavi sonrasi DOS ve tiikiiriik OSM ve IL-11 seviyelerinin istatistiksel olarak anlamli derecede
dustik oldugu bulundu (p<0,05).

Sonuc: OSM, LIF ve IL-11 seviyelerinin G ve CP gruplarinda yliksek bulunmasi periodontal doku yikiminin mevecudiyetini gostermektedir.
Tedavi sonrasi OSM, LIF ve IL-11 seviyelerindeki azalma periodontal baslangi¢ tedavisinin periodontal doku yikimini engelleyebilecegini

desteklemektedir.

Introduction

Periodontitis, which is the most common form of
periodontal disease, is defined by alveolar bone and
periodontal attachment damage and refers to an
inflammation spreading from the gingival edge to the
periodontal supporting tissues. The primary etiologic
agent for periodontitis is dental plaque bacteria.
However, in explaining the formation of periodontal
disease, it has been stated that only addressing the
presence of bacteria is not sufficient; besides that,
interactions between bacteria and host defense
systems have also contributed to the development
and progression of the disease. When cells of the host
defense systems encounter microbial dental plaque
and bacteria products, both tissue destructive and
protective mechanisms are activated simultaneously.
Periodontal tissue destruction mainly occurs in the
absence of protective mechanisms (1).

The synthesis and release of pro-inflammatory
and immuno-secretory cytokines resulting from
microorganisms’ interaction with host tissue cells play
an essential role in periodontal disease (2). Those are
also responsible for many pathological tissue changes,
from connective tissue destruction to bone loss.
Some cytokines are crucial in diagnosing periodontal
destruction and determining its progression (3).
Oncostatin M (OSM), an interleukin-6 (IL-6) family
member, belongs to the glycoprotein (gp)130 cytokine
receptor subunit. Gp130is acommon receptor subunit

for the IL-6 family of cytokines, including primarily IL-
6, OSM, leukemia inhibitory factor (LIF), and IL-11,
and capable of intracellular signaling required for a
wide range of cellular action (4).

Gp130 cytokines are synthesized by immune
and non-immune cells and affect hematopoietic,
immunological, and inflammatory cellular
communications (5). Their common feature is that
they use the gp130 molecule as a signaling molecule to
interact with receptor complexes on the cell surface.
Thus, IL-6, OSM, LIF, and IL-11 induce responses
caused by receptor complexes dependent on gp130
and the biological responses associated with them (6).

It is a known fact that bone metabolism depends
on the balance between osteoblastic and osteoclastic
activities. Previous studies on gp130 cytokines have
reported that these cytokines play a role in both
osteoblastic and osteoclastic activities, affecting bone
metabolism (4). OSM can cause bone resorption by
acting through autocrine IL-6 and paracrine receptor
activator of NF-kB ligand regulation on osteoblasts
and osteoclasts. It can also upregulate the production
of matrix metalloproteinase (MMP) or increase the
production of IL-6 by acting synergistically with IL-6
and tumor necrosis factor-alpha. In this way, it can lead
to alveolar bone resorption in periodontitis (7). It has
also been described that there is a positive correlation
between the severity of periodontal disease and the
gingival crevicular fluid (GCF) OSM level (8).
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LIF, another gp130 cytokine, has functions similar
to OSM. In humans, information about LIF and OSM
cycle in skeletal tissue is limited (9). LIF and OSM
have been shown to play roles in bone remodeling
and the regulation of bone cell functions in mouse
calvarial bone cultures (10). Richards et al. (11),
too, demonstrated that OSM and LIF have a critical
potential role in regulating osteoclast formation and
osteoblast activation in mouse bone marrow and
calvaria cells.

IL-11 has been evaluated as a possible molecule
for therapeutic modulation of host response in
treating periodontal disease (12). By showing anti-
inflammatory effect of IL-11 for the inhibition of
some pro-inflammatory cytokines; it has been
shown to stimulate bone resorption by increasing
osteoclast formation and osteoblast mediated
osteoid degradation (13). This cytokine also regulates
inflammation by stimulating MMP-1 tissue inhibitor
in synoviocytes and chondrocytes, similar to IL-6, too
(14).

While clinical measurements can provide important
information about periodontal disease’s severity, they
cannot give necessary information about the disease’s
activation. Therefore, GCF, blood, and saliva samples
should be analyzed together to evaluate periodontal
disease activity accurately (15).

This study’s hypothesis is to demonstrate the
detectability of OSM, LIF, and IL-11 in GCF, as well as
in serum and saliva, and the preventability of tissue
destruction by changes in the levels of these cytokines
after nonsurgical periodontal therapy.

The aim of our study is to detect OSM LIF and
IL-11 levels in GCF serum and saliva in individuals
with periodontally healthy gingivitis (G) and chronic
periodontitis (CP) before and after periodontal
treatment and to investigate the relationship between
clinical periodontal parameters and the levels of these
cytokines.

Materials and Methods

Study Population

Systemically healthy 72 individuals, regardless
of gender, applied to Atatlirk University Faculty of
Dentistry Department of Periodontology from 2014
March to 2014 August were enrolled in the study and
were defined as healthy, G, and CP individuals based
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on clinical examination and radiographic analysis. This
study was performed after Atatlirk University Faculty
of Dentistry Ethics Committee (decision no: 22/2014,
date:01.08.2014) approval was obtained. The research
was conducted under the Helsinki Declaration of 1975
(revised in 2000). Informed consent form was given
to each individual. Systemic and dental anamnesis
were provided from all participants. Patients with
any systemic disease and condition, those taking any
medication, those with acute complaints, those who
have undergone periodontal treatment within the
past six months, smokers, and patients with caries
and/or restoration in teeth to be taken GCF sample
were excluded. Patients were added if they had 216
teeth.

The patients’ selection was made according to
the diagnostic criteria proposed by the International
Symposium on Classification of Periodontal Diseases
and Conditions 1999 (16). Study participants were
divided into three groups, as outlined below.

Healthy group (group H) (n=24) included
individuals with probing depth (PD) £3 mm, no sites
with attachment loss, and no radiographic evidence
of alveolar bone resorption. They exhibited no sign of
inflammation [gingival index (GI=0)]. G group (n=24)
had varying degrees of gingival inflammation (Gl 1),
PD <3 mm with no clinical attachment loss (CAL) or
with no alveolar bone destruction. The CP group
(n=24) was defined as those who were with PD >4
mm, CAL 22 mm, and who had bone loss affecting
>30% of the existing teeth on clinical and radiographic
examination.

Clinical Assessment

The clinical evaluation was performed by
measurements of plaque index (PI), Gl, PD, and
CAL. All these measurements were evaluated at
six areas for each tooth (mesio-buccal, mid-buccal,
disto-buccal, mesio-lingual, mid-lingual, and disto-
lingual) with a manual periodontal probe (Hu-Friedy)
by a single calibrated examiner (T.A.). Calibration of
intra-examiner was provided by the evaluation of
10 participants with CP. All patients were measured
the PD at 6 areas of each tooth in the makxilla every
3 days by the examiner for 3 times prior to study
initiation. PD measurements were evaluated and the
reproducibilities of intra-examiner in terms of the
interclass correlation coefficient was 0.95.
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Collection of Saliva, Gingival Crevicular Fluid and
Serum Samples

Saliva, serum, and GCF sampling were applied in
the morning hours 2 days after the clinical periodontal
measurements. Patients were advised to brush their
teeth, not drink anything, or not eat one hour before
sampling. All saliva samples were obtained using the
unstimulated saliva collection procedure. By giving
polypropylene tubes to each patient, about 2 mL
of a saliva sample were taken directly in the tube,
and by closing the lid of the tubes immediately, it
was centrifuged (Nive NF 800 R, Ankara, Turkey) at
1000 rpm for 10 minutes at 4 °C to remove cellular
elements and plaque. Then, it was immediately frozen
and stored at -80 °C until analyses.

In whole groups, GCF samples were collected from
the buccal sides of mesial or distal aspects of two
single-root teeth by the same periodontist (T.A.). GCF
was collected from areas that showed no clinical signs
of inflammation in group H. In group G, tooth areas
showing Gl >1, butno CALwas chosen for GCF sampling.
In group CP, GCF was accumulated from sites with the
highest probing depth and radiographic confirmation
of alveolar bone loss showing GI>1. At selected sites
for GCF sampling, the supragingival plaque was
removed with a sterile curette, isolated with sterile
cotton rolls, and the teeth were lightly air dried. Paper
strips (Periopaper™ Oraflow Inc. Plainview, NY, USA)
were placed carefully into the gingival sulcus and were
left in position for 30 seconds. Strips contaminated
with blood or saliva were rejected. GCF volume of the
per strip was measured with a calibrated electronic
device (Periotron 8000, Oraflow). The strips were then
transferred to sterile polypropylene tubes containing
300 pl of phosphate buffered saline, frozen and stored
at -80 °C until analysis.

From all study participants, at baseline and after
nonsurgical periodontal treatment, 6 mL of venous
blood was collected from the anterocubital vein
using the standard venipuncture method. Serum was
isolated by centrifugation at 3000 rpm for 5 minutes
at 4 °C and then stored at -80 °C until analyses.

Nonsurgical Periodontal Treatment

After baseline serum, GCF and saliva sampling,
ultrasonic scaling therapy was performed in group
G and group CP. Oral hygiene education, including
the use of toothbrushes and dental floss and/or

interproximal brushes, was given to them. One week
later, non-surgical periodontal treatment consisting
of SRP (quadrant to quadrant) using manuel curettes
and scalers was applied to the CP group under local
anesthesia. No antibiotics or any medications were
prescribed during the treatment. Periodontal therapy
was applied by the same researcher (T.A.). Clinical
periodontal measurements and GCF, serum and saliva
samples were repeated eight weeks after periodontal
therapy in group G and group CP.

Measurements of Biochemical Mediators

Enzyme-linked  immunosorbent  assay  kits
measured GCF, serum and saliva IL-11 (Ray Bio,
Norcross, GA.), LIF (eBioscience, Bender Medsystems,
Vienna, Austria.), and OSM (Ray Bio, Norcross, GA.)
levels. Analyses were performed according to the
manufacturer’s instructions and using 96-well plates
pre-coated with appropriate antibodies. The lower
detection verges for IL-11, OSM, and LIF assays were
3.0, 1.0, and 0.3 pg/mL, respectively. The optical
densities were read at 450 nm. Results were computed
using the standard curves composed in each assay.
Concentrations of the cytokines were described as
pg/mL.

Statistical Analysis

The minimum sample size was performed based
on a previous study (42) regarding the GCF levels of
the OSM type cytokines and admitting a power of 80%
and p=0.05 in study groups. It was determined that the
appropriate sample size should be a minimum of 22 for
each group. The data were evaluated using the SPSS
for Windows 18.0 (SPSS Inc., Chicago, USA) software
program. The significance level was considered as
p<0.05 in statistical analysis. The arithmetic values
given according to the groups were indicated by
mean t standard deviation. Whether distribution was
normal and homogeneity of variances were controlled
by the Kolmogorov-Smirnov test and Levene test,
separately. After the normality and homogeneity
assumptions were provided, One-Way ANOVA and
post-hoc Duncan multiple comparison tests were
used to compare independent groups, whereas the
Paired Samples t-test compared dependent groups.
Pearson’s correlation test was employed to evaluate
the correlations of laboratory and clinical parameters
with each other.

Meandros Med Dent J 2021;22:242-51
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Results

Clinical Findings

Demographics are presented in Table 1. All clinical
periodontal values were significantly higher in group
CP compared with groups H and G. Gl, PI, and PD
scores were significantly higher in group G compared
with group H (p<0.05). Average GCF volume varied
significantly between (p<0.05).
parameters and GCF volume are presented in Table 2.

GCF volumes and the mean values of clinical
periodontal parameters,
nonsurgical periodontal treatment in group G and
group CP, are given in Table 3. GCF volume and all
clinical parameters, except CAL, decreased statistically
significantly after SRP in group G (p<0.05). Likewise,
after SRP, GCF volume and all clinical parameters
decreased statistically in patients with CP (p<0.05).

groups Clinical

at baseline and after

Table 1. Demographic data of the groups in our study

| Gender
Female | Male
Group H 24 30.86+1.7 12 12
Group G 24 34.14+7.15 11 13
Group CP 24 37.24+7.86 10 14
G: Gingivitis, CP: Chronic periodontitis, H: Healthy

Laboratory Findings

Laboratory findings are presented in Table 4. GCF
and salivary OSM levels of group G were significantly
higher than group H (p<0.05). Compared to group
G, GCF and serum OSM levels of group CP were
significantly higher (p<0.05). It was also remarkable
that GCF, serum, and saliva OSM levels of group CP
were significantly higher than group H (p<0.05).

There were significantly higher GCF LIF levels of
group CP than group H (p<0.05). LIF levels in serum
and saliva did not differ significantly between the
groups (p>0.05).

Group CP had significantly higher levels of GCF
IL-11 than group G (p<0.05). Compared with group
CP, group H had lower levels of GCF and saliva IL-11
(p<0.05). There were no significant differences in
serum IL-11 levels between the study groups (p>0.05).

Before and after periodontal therapy, mean values
of GCF, serum and saliva OSM, IL-11 and LIF levels in
group G and group CP and comparison of these values
between groups are presented in Table 5.

Group G results showed statistically significant
decreases in both GCF and saliva OSM, LIF and IL-
11 levels after periodontal treatment compared to
baseline (p<0.05).

In group CP, GCF and saliva OSM and IL-11
levels were significantly reduced after nonsurgical
periodontal treatment (p<0.05). Similarly, serum

Table 2. Comparison of clinical parameters and GCF volume between groups H, G and CP

Groups | CAL (mm) | GCF volume
H 1.39+0.38 0+0.00 0+0.00 1.62+0.17 0.03+0.01
G 2.52+0.28" 2.0£0.23" 0+0.00 2.63+0.51" 0.13+0.05"
CP 3.82+0.63* 2.28+0.35* 5.70+1.23* 6.50+1.84" 0.38+0.07*

*Significant difference from the H group, *Significant difference from the H and G groups, PI: Plaque index, Gl: Gingival index, CAL: Clinical attachment
loss, PD: Probing depth, GCF: Gingival crevicular fluid, G: Gingivitis, CP: Chronic periodontitis, H: Healthy

Table 3. Comparison of clinical parameters and GCF volume before and after periodontal therapy in groups G and CP

GCF
CAL (mm)

Volume (ul)
Group G 2.52+0.28 2.00+0.23 0.00+0.00 2.63+0.51 0.13£0.05
After therapy 1.13+0.56" 0.38+0.40" 0.00£0.00 2.01+1.51" 0.03+0.01"
Group CP 3.82+0.63 2.28+0.35 5.70+1.23 6.50+1.84 0.38+0.07
After therapy 1.17£0.52¢ 0.42+0.48* 2.42+1.76° 3.62+1.71* 0.07+0.01*
*Significant difference from the G group, *Significant difference from the CP group. CP: Chronic periodontitis, G: Gingivitis, Pl: Plaque index, Gl: Gingival
index, CAL: Clinical attachment loss, PD: Probing depth, GCF: Gingival crevicular fluid

Meandros Med Dent J 2021;22:242-51
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OSM levels were significantly lower after periodontal
treatment (p<0.05).

Correlations

Correlations are presented in Table 6. There was no
statistically significant correlation between the terms
of clinical parameters and laboratory parameters

in group H. In group G, there was a significant and
positive correlation between Pl and GCF IL-11 levels
and between CAL and saliva LIF levels.

In group CP, there was a positive significant
correlation between Pl and GCF OSM,; also, the saliva
OSM level was correlated with CAL. The PI level was

comparison of these values between groups

Table 4. Average values of GCF, serum and saliva OSM, LIF and IL-11 levels in groups H, G and CP and statistical

| GCF (pg/mL) | Serum (pg/mL) | Saliva (pg/mL)
OSM
Group H 9.61+4.30 8.33+5.63 26.60+19.41
Group G 64.30+46.70" 10.28+5.54 82.18+42.93"
Group CP 253.60+97.41F 72.51+38.67* 86.54+32.33%
LIF
Group H 8.78+0.82 9.04+2.29 10.13£3.51
Group G 8.89+1.60 9.50+2.68 10.53+5.26
Group CP 13.20+4.07¢ 10.21+4.44 11.33+5.90
IL-11
Group H 32.81+16.07 34.34+24.80 32.51+14.27
Group G 40.41+15.62 35.73+21.10 61.84+24.53
Group CP 109.30+41.17¢ 43.07+32.10 84.68+32.34"

Significant difference from H group, *Significant difference from H and G groups. G: Gingivitis, CP: Chronic periodontitis, H: Healthy, GCF: Gingival
crevicular fluid, OSM: Oncostatin M, LIF: Leukemia inhibitory factor, IL-11: Interleukin-11

| GCF (pg/m)

| Serum (pg/mL)

Table 5. Comparison levels of GCF, serum and saliva OSM, LIF and IL-11 and the statistical comparison of these values
between groups before and after periodontal therapy in groups G and CP

| Saliva (pg/mL)

OSsM

Group G 64.30+46.70 10.28+5.54 82.18+42.93
After therapy 16.64+5.05" 9.7346.44 48.18+14.96"
Group CP 253.60+97.41 72.51+38.67 86.54+32.33
After therapy 21.64+9.05* 28.77+9.46* 52.28+12.97¢
LIF

Group G 8.89+1.60 9.50£2.68 10.531£5.26
After therapy 5.42+3.16" 8.9643.43 6.06+2.52"
Group CP 13.20+4.07 10.21+4.44 11.33%£5.90
After therapy 8.42+3.10° 10.04+4.34 10.20+4.63
IL-11

Group G 40.41+15.62 35.73+21.10 61.84124.53
After therapy 24.42+12.36" 34.56+18.66 32.12+14.58"
Group CP 109.30+41.17 43.07+32.10 84.68+52.34
After therapy 54.62+10.40¢ 39.24+22.61 40.16+17.59*

*Significant difference from group G, *Significant difference from group CP. G:
fluid, OSM: Oncostatin M, LIF: Leukemia inhibitory factor, IL-11: Interleukin-11

Gingivitis, CP: Chronic periodontitis, H: Healthy, GCF: Gingival crevicular

Meandros Med Dent J 2021;22:242-51
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Table 6. Significant correlations of clinical and laboratory parameters

PI-GCF IL-11 0.534 0.03
Group G

CAL-Saliva LIF 0.450 0.02

PI-GCF OSM 0.468 0.03

PI-Saliva LIF -0.487 0.03
Group CP

PI-Saliva IL-11 -0.445 0.05

CAL-Saliva OSM 0.472 0.03
Group CP

PI-Saliva OSM -0.680 0.002
After therapy Gl-Saliva OSM -0.514 0.02
*r, Pearson’s correlation coefficient. CP: Chronic periodontitis, GCF: Gingival crevicular fluid, LIF: Leukemia inhibitory factor, IL-11: Interleukin-11, OSM:
Oncostatin M, PI: Plague index, Gl: Gingival index

determined to be negatively correlated with saliva
LIF, IL-11, and OSM levels. In group CP, a statistically
significant negative correlation existed between saliva
OSM and Gl.

Discussion

The interaction between the pathogenic bacteria
in the microbial dental plaque and the host response
mechanism causes periodontal destruction. The host
response stimulated by bacteria protects periodontal
tissues, which are also destroyed simultaneously.
Recent studies have focused on indirect mechanisms
that play a role in periodontal diseases (17-19).

Pl, Gl, PD, and CAL measurements and radiographic
techniques, which are used to evaluate periodontal
tissue destruction and periodontal treatment success,
are the most important parameters in determining
the intensity of the disease and the level of success
achieved with treatment. This study revealed that
participants with periodontal disease had higher PI,
Gl, PD and CAL parameters than healthy participants.
Our study findings are in line with the results of many
studies conducted to date (20-23).

Afacan et al. (24), in their study, reported that
there was a positive correlation between periodontal
inflammation and GCF volume. Some researchers have
also demonstrated that the GCF volume decreases
after periodontal therapy (25,26). GCF volume showed
a statistically significant decrease in our study, too,
eight weeks after nonsurgical periodontal therapy.

In periodontal diseases, inflammatory changes
caused by bacterial biofilm lead to changes in
biochemical marker levels in various body fluids such

Meandros Med Dent J 2021;22:242-51

as GCF, serum, and saliva (27). It has been known that
measuring these biochemical markers’ levels in these
fluids provides diagnostic, therapeutic, and prognostic
benefits by contributing to clinical index systems in
various diseases (27,28). Our study investigated the
presence and levels of inflammatory cytokines such as
OSM, LIF, and IL-11 in saliva for the first time. Previous
studies have examined them in GCF and serum, but
not in saliva.

Many cytokines found in GCF, mainly pro-
inflammatory and inflammatory cytokines, have
been shown as diagnostic or prognosis markers in
periodontal destruction (29). A variety of cytokines
from the IL-6 family are involved in this inflammatory
process and stimulate various cellular responses (30).
In the current study, GCF, serum, and saliva OSM levels
were higher in participants with periodontal disease
than in healthy subjects.

Various studies in the literature have addressed
that OSM can be thought of as an inflammatory
biomarker in periodontal diseases, and this cytokine
may play a role in alveolar bone resorption (31,32). In
addition, it is thought that the reason for the increase
in serum OSM level in CP patients may be the spread
from diseased periodontal tissues or GCF to the
systemic circulation or the systemic inflammatory
response that develops against periodontal disease
(31). The present study is the first study to show
OSM’s presence in saliva in periodontally healthy and
sick individuals. High OSM levels in participants with
periodontal disease in our study support the view
that this cytokinin can be considered an inflammatory
biomarker in periodontal diseases.
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In their study on healthy individuals with
periodontal disease, Becerik et al. (33) reported that
there was no difference in GCF OSM levels in the
comparison between the groups. Naemura and Radka
(34) could not detect plasma and serum OSM levels
in healthy individuals in a study they conducted. They
reported the reason for this as the difference in the
role of OSM on soft and hard tissue destruction in the
periodontium (32). These results are not compatible
with the results of our study. It can be said that the
reason for this incompatibility is due to material and
method differences in related studies.

While the presence of LIF in GCF, serum, and
saliva was determined in all our study participants,
GCF LIF level was found to be higher in those with
periodontal disease than healthy subjects. Sakai et
al. (35) indicated LIF in gingival tissue samples in 6
out of 7 patients with CP and 4 out of 7 periodontally
healthy individuals. Palmqvist et al. (36) confirmed
the presence of LIF in human gingival fibroblasts in
their in vitro study. In an animal study, LIF was shown
to stimulate osteoclast formation (10). Our study is
the first study investigating the presence and levels
of serum and saliva LIF as far as we know. Previous
studies suggest that high LIF levels in individuals with
periodontal disease can play a role in active tissue
destruction and be considered an inflammatory
biomarker. Becerik et al. (33) stated that the GCF
LIF level was higher in healthy individuals than in
periodontal disease subjects. They also reported that
this result might be due to the LIF’s regulatory role in
alveolar bone metabolism and protective role in the
host response to infection.

It has been shown that IL-11 is an important
member of the cytokine group that controls
osteoclast development and has different properties
compared to other cytokines. IL-11 plays a crucial
role in osteoclast formation (37). It has been reported
that IL-11 increases bone resorption and stimulates
osteoclast-mediated mineral mobilization by a
mechanism dependent on prostaglandin E2 synthesis,
and also causes bone matrix damage in mice (38,39).
Becerik et al. (33) suggested that GCF IL-11 levels were
lower in healthy persons than in persons with CP, and
they showed a positive correlation with pocket depth
and clinical attachment level. Similarly, in the current
study, GCF IL-11 levels were lower in healthy persons
than in CP patients. Based on our study results, we

think that IL-11 can play a crucial role in active tissue
destruction and alveolar bone resorption throughout
the periodontal disease process.

Similar to our study results, in their studies on
individuals with CP, Johnson et al. (40) reported that IL-
11 concentration was higher in areas with less pocket
depth and this concentration decreased in parallel
with the increase in pocket depth, and the lowest IL-11
concentrations were in healthy gingival tissue. Unlike
our findings, other studies demonstrating lower GCF
IL-11 levels in individuals with CP than healthy subjects
are also available. Guided by all these study data, it
has been suggested that IL-11 may have a protective
and anti-inflammatory effect in the pathogenesis of
periodontal diseases, and play a key role in preventing
progressive inflammation that can cause periodontal
tissue destruction. It has also been stated that low IL-
11 levels in CP patients with high pocket depth may
be due to the decreased protective effect of IL-11 on
periodontal lesions or the episodic characteristic of
periodontal disease (12,41). The present study, at the
same time, is of great importance in terms of being the
first study to show the presence of IL-11 in saliva and
serum. We believe that differences in all study results
in the literature may have originated from genetic
variations that disrupt the inflammatory mechanism
and individual differences in immune response and
severity of the clinically observed inflammation.

Our study revealed a significant decrease in
serum and saliva OSM, LIF, and IL-11 levels in group
G and group CP after nonsurgical periodontal therapy.
Likewise, Thorat et al. reported decreased GCF and
serum OSM levels in CP patients after nonsurgical
periodontal treatment (32,42). In their study carried
out with 60 individuals, Pradeep et al. (31) found that
serum OSM levels decreased after initial periodontal
treatment in individuals with CP.

Recent study has only evaluated OSM, IL-11, and
LIF levels; but chronic inflammatory diseases like
periodontitis also include other cytokines. Therefore,
further work will be beneficial to investigate the
relationship between these three cytokines and
others. Within the limitations of this study; we have
shown that IL-11, LIF and OSM may play a role as
inflammatory biomarkers in the pathogenesis of
periodontal disease. Additional researches may reveal
the roles of IL-11, LIF and OSM in the pathogenesis
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of CP and the relation with systemic conditions such
as atherosclerosis, rheumatoid arthritis, and diabetes.

Conclusion

With the present study, it was introduced that
there was a close relationship between periodontal
clinical and biochemical parameters and that clinical
improvement affected biochemical parameters.
Besides, the reduction in GCF volume due to treatment
was reflected in clinical and biochemical parameters.
The mechanisms that enable pro-inflammatory
cytokines involved in the pathogenesis of periodontal
disease to activate collagen degradation and loss of
attachment and bone destruction are still not fully
clarified. For illuminating all these processes, which
will enable rapid diagnosis of the disease and increase
the effectiveness of the treatment to be applied,
further and comprehensive studies are needed.
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