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ABSTRACT

Introduction: Explorations into the periodontal medicine relationship have discovered interleukin-17 
(IL-17) cytokine as one of the pro-inflammatory mediators that play a crucial role in the initiation and 
progression of the chronic periodontal disease. This case control study aimed to compare the serum 
IL-17 concentration between chronic periodontitis and healthy subjects and to assess the relationship 
between the IL-17 serum and the clinical periodontal parameters in chronic periodontitis patients. 
Methods: This study was a case-control study. The subjects were selected using purposive sampling 
method. The periodontal screening assessment in the Family Treatment Center and Postgraduate Dental 
Clinic, Universiti Sains Malaysia Hospital. A total of 55 samples who fit with the inclusion and exclusion 
study criteria of full-mouth clinical periodontal records together with blood serums were obtained from 
28 chronic periodontitis patients and from 27 healthy subjects. The concentration of IL-17 cytokine in 
serum was measured using ELISA test. Results: Subjects with periodontal disease presented significantly 
worse clinical parameters (p<0.001) compared to control. The level of serum IL-17 concentration was 
significantly higher (p=0.026) in chronic periodontitis subjects 3.6 (1.03) pg/mL compared to the control 
3.1 (0.70) pg/mL. Conclusions: There was no correlation between the level of IL-17 concentration in the 
serum and clinical periodontal parameters. 
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INTRODUCTION

Chronic periodontitis is a disease of chronic 
inflammatory process. It is characterized by 
irreversible destructions of gingival tissue, 

periodontal ligament and alveolar bone resorption 
that results in periodontal pocket formation, 
clinical attachment loss with gingival recession, 
gingival bleeding, alveolar bone loss, root 
furcation exposure, increased tooth mobility, 
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tooth drifting and/or tooth loss in advanced 
cases.1 Periodontal disease can be considered as 
a reservoir of infection and inflammation in which 
their inflammatory products and mediators such 
as interleukin-17 (IL-17) may be disseminated to 
other parts of the body or vice versa, and can be 
related either directly or indirectly to systemic 
disease or infections.2 Previously, IL-17 cytokine 
has been found to be associated with various 
systemic diseases such as rheumatoid arthritis3 
and multiple sclerosis.4

In relation to chronic periodontitis, a 
significant elevation of the total amount of IL-17 
had been demonstrated in the gingival crevicular 
fluid samples and culture supernatants of 
gingival cells in periodontitis patients compared 
to healthy controls that suggested a role for IL-
17 in the pathogenesis of chronic periodontitis.5 
The involvement of IL-17 in the host response of 
periodontal disease is further supported by Lester 
et al.6, who reported an increased concentration 
of IL-17 in gingival tissue supernatants at sites with 
moderate to severe CAL and had found a positive 
correlation between them at the site-based level.

However, uncertain results had been 
reported regarding IL-17 and chronic periodontitis. 
Pradeep and his co-workers7 who demonstrated 
that an undetectable result of IL-17 cytokine level 
that was close to 0 pg/μL in the GCF samples 
of healthy, gingivitis and chronic periodontitis 
groups. Duarte and co-workers8 had demonstrated 
a higher level of serum concentration of IL-17 
in systemically healthy untreated generalized 
aggressive periodontitis as compared to chronic 
periodontitis and periodontally healthy subjects.

Despite the role of IL-17 in inflammation 
has been studied by a number of investigators, 
it is still unclear and little evidence have 
been reported regarding the serum level of 
inflammatory mediators of IL-17 in chronic 
periodontitis subjects. Although they presented 
a distinct pattern, regardless of the different 
clinical profiles of disease, the severity has to 
be determined. This study aimed to compare 
the serum IL-17 concentration between chronic 
periodontitis and healthy subjects and to assess 
the relationship between the IL-17 serum and 
the clinical periodontal parameters in chronic 
periodontitis patients. 

METHODS

This study is a case-control study approved by The 
Research Ethics Committee (Human) of Universiti 
Sains Malaysia on 26th January 2011. The reference 
number of Letter of Approval was USMKK/PPP/
JEPeM [233.3.(07)]. 

The subjects were selected using purposive 
sampling method, following the periodontal 
screening assessment in the Klinik Rawatan 
Keluarga and Postgraduate Dental Clinic, Hospital 
USM. A total of 55 subjects who met the inclusion 
and exclusion study criteria were obtained (Fig. 1).
The inclusion criteria were: the age of the 
selected patients ranged from 30 to 65 years old 
and had a minimum of 10 teeth present during 
the periodontal examination, with regards to 
the patients within chronic periodontitis group 
had a minimum of four teeth with at least one 
site each with probing depths and CAL of ≥ 5 
mm, >30% of sites with probing depths or CAL ≥ 4 
mm, presence of BOP and radiographic evidence 
of generalized alveolar bone loss in at least 2 
quadrants. The criteria for the patients within 
non-periodontitis (control) group included no 
history of periodontitis, probing depths of ≤ 3 mm, 
no evidence of attachment loss other than facial 
recession, < 25% of sites with BOP and absence of 
generalized alveolar bone loss in the radiograph.

The exclusion criteria were patients with 
smoking habit, pregnant women or those with 
known medical disorders that could alter the 
characteristics of chronic periodontal disease 
such as auto-immune diseases, diabetes mellitus, 
immunosuppression, mononuclear blood cell 
dysfunctions, infectious diseases or cardiovascular 
diseases, had positive medical history of bone 
disorders such as osteoporosis, paget’s disease, any 
cancer with bone metastases, hyperparathyroidism 
or multiple myloma, patients who had undergone 
organ transplantation or cancer therapy that 
could affect their immune responses or those 
who were under medications that could influence 
the bone metabolism such as bisphosphonates 
and non-steroidal anti-inflammatory drugs, or 
the medications that had the potential to affect 
periodontal tissues such as phenytoin, calcium 
channel blockers or cyclosporine which might 
result in gingival enlargement. Those who received 
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antibiotic or periodontal therapy within the last 6 
months prior to commencement of the study also 
had been excluded from this study.

Sample size calculation was performed prior 
to the beginning of the study for all objectives 
using independent t-test under PS software9 based 
on comparing two means from the previous study 
by Schenkein et al.10 All clinical measurements 
were performed by a single calibrated examiner. 
The intra-examiner reliability and reproducibility 
on measurements of PPD and CAL had been 
assessed prior to the beginning of the study. 

All statistical analysis were conducted using 
IBM SPSS®-version 20 software. The data were not 
normally distributed. The serum concentration 
level of IL-17 was compared between the chronic 
periodontitis and non-periodontitis groups 
using the Mann–Whitney U-test. The possible 
correlations between the biochemical variable 
and the clinical periodontal measurements within 
the chronic periodontitis group were computed 
using the Spearman’s rho rank test. All tests were 
performed at a significance level of 0.05.

RESULTS 

The result of this research is illustrated below and  
described on the next page.Figure 1. Flowchart of data collection procedures

Table 1. Socio-demographic characteristics of subjects

Characteristics Chronic Periodontitis (n=28) Non-Periodontitis (n=27) p-value

Median (IQR) ∑ (%) Median(IQR) ∑ (%)

Age (years) 45.5 (13) - 33.0 (8) -

Gender
Male
Female

16 (57.1) 3 (11.1)

12 (42.9) 24 (88.9)

Race
Malay
Chinese
Indian

24 (85.7) 26 (96.3)

3 (10.7) 0 (0.0)

1 (3.6) 1 (3.7)

∑ teeth 26.0 (11) - 28.0 (2.00) - 0.033*

PPD (mm) 3.1 (0.86) - 1.4 (0.46) - <0.001*

CAL (mm) 3.3 (2.94) - 0.1 (0.12) - <0.001*

ABL (%) 96.6 (17.35) - 3.7 (6.4) - <0.001*

PPD = Periodontal pocket depth, CAL = Clinical attachment loss; ABL= % of sites with alveolar bone loss

Table 2. The comparison of serum concentration level of IL-17 (pg/mL) between chronic periodontitis and non-periodontitis 
subjects

Parameter

Chronic Periodontitis (n=28) Non-Periodontitis (n=27) Z
statistic

p-value*
Median (IQR) Median (IQR)

Serum IL-17 3.6 (1.03) 3.1 (0.70) - 2.23 0.026

* Data analysis using non-parametric Mann–Whitney U-test.

Patients attending dental clinic 
HUSM (n=55)

E & D, PPD, GR,CAL,ABL assessments

Inclusion criteria Exclusion criteria

Chronic periodontitis 
(n = 28)

Non-periodontitis 
(n=27)

Blood sampling

ELISA

Data analysis

Blood sampling

ELISA
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The serum concentration of IL-17 in chronic 
periodontitis subjects as well as in healthy subjects 
were analyzed. The higher IL-17 concentration 
level (3.6±1.03 pg/mL) was detected in serum of 
patients from the chronic periodontitis group with 
a significant difference of p=0.026 compared with 
healthy control subjects (3.1±0.70 pg/mL)

DISCUSSION

The higher level of this cytokine in diseased 
subjects may be regarded as expected since the 
IL-17 cytokine is postulated as one of the pro-
inflammatory mediators involved in inflammatory 
response.11 This finding was supported by various 
studies11-13, which demonstrated the activated 
helper T cells 17 (Th17) as the major cells that 
secrete the IL-17 cytokine, apart from the other 
cells of macrophages, dendritic cells, mast 
cells and natural killer cells which can be found 
in the pathogenesis of chronic periodontitis. 
The involvement of the TGF-β, IL-6 and IL-1β 
cytokines in promoting the differentiation of Th17 
cells with the subsequent expression of this IL-17 
cytokine also had been suggested by Kramer and 
co-workers.11

Based on the clinical measurements 
obtained at a subject level from this study, no 
significant correlations were observed between 
the level of serum IL-17 and the mean of PPD and 
CAL in a group of subjects diagnosed with chronic 
periodontitis. Our finding was also consistent with 
other findings where there was no significant 
correlation been reported previously, between 
IL-17 concentration level and clinical parameters 
examined, neither between IL-17 concentration 
from local sample of gingival tissue with adjacent 
sulcular depth14 nor between IL-17 concentration 
obtained from systemic plasma sample with 
patient’s probing depth.15

For the CAL, the finding reported by Lester et 
al.6, demonstrated a positive correlation also had 
been detected between the tissue concentration 

of IL-17 cytokine and clinical attachment loss 
at site-based level6, that was in contrast to our 
finding of a negative correlation between serum 
concentration of IL-17 and mean of CAL found 
in diseased group. In considering with all these 
findings, we suggest that the possibility of this 
cytokine being produced more locally adjacent 
to the inflamed sites in response to the bacterial 
challenge, that made a positive correlation been 
detected at the site-level6, compared to the 
systemic or patient level.

In the future, it is needed to compare the 
interleukin-17 concentrations level between the 
local samples (i.e GCF) taken at the sites with 
tissue destruction and the samples obtained from 
the systemic circulation (either from blood serum 
or plasma), which should be obtained at the same 
time and within the same group of patients, in 
order to determine its difference between the 
local and systemic concentrations, and whether 
the local cytokine concentration is related to the 
systemic concentration within the same patient.

CONCLUSION

There was no correlation between the level of 
IL-17 concentration in the serum and clinical 
periodontal parameters. However, the direct 
effect of the systemic IL-17 concentration on the 
severity of local periodontal tissue destruction is 
still needed to be explored further in the future.
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