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Abstract

Background: Periodontitis is associates with various systemic disease one of which is PCOS. PCOS is a genetically complex endocrinopathy of
uncertain etiology affecting women of reproductive age group which results in most common cause of anovulatory infertility, menstrual
dysfunction and hirsutism. PCOS have close association with cardiometabolic risk profile, insulin resistance (IR), hyperinsulinemia, central
obesity, dyslipidemia and increase prevalence of cardiovascular risk factors. The common pathway is the chronic low grade inflammation which
is constituted by proinflammatory cytokine IL-6. Aim: To compare salivary IL-6 levels among patients with Polycystic ovary syndrome (PCOS)
patients with chronic periodontitis and without Chronic Periodontitis. Materials and Methods: Newly diagnosed PCOS patients were selected
for the study and the periodontal Parameters were recorded. Group A consist of 42 patients of PCOS with Periodontitis & Group B consist of 42
patients of PCOS without Periodontitis. Salivary levels of IL-6 was compared between the two groups, and was assessed by Enzyme Linked
Immuno Sorbent Assay (ELISA) kit (Bioassay). Results: BOP in group A was 1.40 + 0.40 and in group B it was 0.91.+ 0.18,PPD in group A
was 4.23 + 0.134 and in group B it was 1.30 + 0.06, CAL in group A was 4.87 + 0.124 and in group B was 1.30 + 0.06, CAL in group A was
4.87 £ 0.124 and in group B was 1.30 £ 0.06. The values were statistically significant (p= <.001). IL-6 level in group A is 102.59 + 18.2 and in
group B it was 51.3 + 25.3. Which implies there is an increase salivary IL-6 level in group A (PCOS with Periodontitis) than group B (PCOS
without Periodontitis). Conclusion: Salivary IL-6 levels shows a double fold increase in Group A (PCOS with Periodontitis) than in group B (
PCOS without Periodontitis).
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patients exhibit increased levels of pro inflammatory cytokines like
TNF-q, IL-1, IL-6. in serum and or in GCE."V This chronic
inflammatory phase results in IR. The levels of pro inflammatory

Introduction

Chronic periodontitis is a risk factor in the development of

cardiovascular diseases, diabetes mellitus, occlusive respiratory
diseases, rheumatoid arthritis and Poly Cystic ovary syndrome
(PCOS).!Y) Dursun et al. reported for the first time an association
between periodontal disease and PCOS. PCOS is the main cause of
anovulatory infertility, and the most common gynecologic and
endocrine condition among women in reproductive age.*!

The pathogenomic state of chronic systemic inflammation and
insulin resistance in both periodontitis and PCOS can be
hypothesized as a converging channel associating the disorders.”
IR and hyperinsulinemia play a vital role in women with PCOS."’
IL-6 is an inflammatory mediator that stimulates osteoclast activity
and bone resorption in periodontitis.”” Chronic periodontitis
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cytokines can possibly be a marker or mediator of association
between periodontitis and PCOS.[”) Among the various cytokines
implicated in pathology of periodontal inflammation and PCOS,
IL-6, TNF-0, hsCRP have gained greater attention as they are
markers of systemic inflammation. "’

Studies correlating levels of TNF-a and hsCRP with PCOS and
periodontal status are present in literature. To the best of our
knowledge there are no studies correlating IL-6 levels in PCOS and
periodontitis patients. Our aim is to compare salivary IL-6 levels
among Polycystic ovary syndrome (PCOS) patients with and
without chronic periodontitis and our objective is to estimate the
salivary IL-6 levels in participants with and without chronic
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periodontitis and to compare salivary IL-6 in both groups in newly
diagnosed PCOS patients.

Materials and Methods

This study was conducted in Department of Periodontics, Indira
Gandhi Institute of Dental Sciences, Puducherry. Department of
Gynaecology, Mahatma Gandhi Medical College and research
Institute, Pudhucherry. The study has been approved by the
Institutional Ethics committee and Institutional Review Board
(IGIDSIRB2015 NDP13PGATPAL).

Sample size is calculated by using G Power software, in
accordance to mean and standard deviation of the BOP, CAL, PPD
of Porwal et al study is taken to determine the sample size and
effect size was 0.73. Based on this, sample size was calculated as
84 (42 in each group).

Inclusion criteria

Otherwise systemically healthy patients, newly diagnosed with
PCOS according to Rotterdam criteria, Presence of >16 natural
teeth, PPD of > 3 mm, CAL of > 4 mm, and if it is present more
than 30% of the site is considered as chronic generalized
periodontitis and less than 30 % is considered as localized
periodontitis, CAL 1-2 mm is mild, 3-4 is moderate, more than 5 is
severe periodontitis, according to AAP classification (1999).

Exclusion criteria

Patient with history of thyroid dysfunction, Hyperprolactinemia,
Androgen-secreting tumors to avoid misdiagnosis of PCOS, Patient
with chronic inflammatory disease such as nephritic syndrome,
chronic renal failure, significant cardiovascular disease, known
type /11 diabetes mellitus, active cancer patients within past 5

years, Patient with adverse habits such as smoking, drinking,
History of systemic antibiotic within 3 months, Periodontal
treatment within 6 months and aggressive periodontitis. Patients
who were categorized as obese and morbidly obese (according to
WHO classification) were also excluded.

In this study the clinical parameter taken for periodontal status
is BOP, PPD and CAL. Both the group individuals were examined
by a Single examiner with UNC 15 probe and no.5 mouth mirror.
BOP was recorded by modified sulcular bleeding index, Probing
pocket depth was calculated from marginal gingiva to the base of
the pocket, at six sites per tooth. Clinical Attachment level was
calculated from CEJ to the base of the pocket, at six sites per tooth.

Methodology

Newly diagnosed subjects with PCOS were recruited for the study,
the clinical periodontal examination was done and parameters
recorded (BOP,PPD,CAL). Based on parameters grouped into
group A (PCOS with periodontitis) and group B (PCOS without
periodontitis), the unstimulated salivary samples were collected
and preserved at at - 40°C, the salivary samples were analysed by
ELISA kit (BIOASSAY TECH) and results were analysed by
independent t test.

Sample Collection

Unstimulated saliva was collected in 5 ml sterile container in
PCOS patients and stored in -40°C, once the desired samples size
was achieved, the samples are centrifuged at 3000 rpm for 15
minutes. The supernatant saliva was collected in 1.5 ml sterile vial
through micropipette and stored at -40°C.

Results

Table 1: Comparison of age, BOP, PPD, CAL and levels of IL-6 between Group A and Group B

Variable Group A (n=43) Group B (n=43) t-value p-value
Mean SD Mean SD

Age (years) 24.88 3.2 24.09 29 1.17 0.24
BOP 1.40 0.40 0.91 0.18 7.325 <.001
PPD (mm) 4.23 0.134 1.30 0.06 164.6 <.001
CAL(mm) 4.87 0.124 1.30 0.06 169.9 <.001
IL-6 (Pg/dl) 102.59 18.2 51.3 253 10.79 <.001
Independent t-test used; p-value <.05 is significant;

IL-& - Results distribution

10259

Graph 1 11-6 Results Distribution

In our study, group A has mean age of 24.88+ 3.2 years from
reproductive age group between 18 — 30 years and group B has a
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mean age of 24.09 £ 2.9 years. On comparing age between group A
and group B the values were not statistically significant. (p = 0.24).
Bleeding on probing calculated according to modified sulcular
bleeding index and the mean BOP in group A was 1.40 + 0.40 and
in group B it was 0.91.+ 0.18. On comparing BOP between group
A and group B, the values were statistically significant (p <.001).

The Probing Pocket Depth was measured with UNC 15 probe
and marked to the nearest 0.5 mm. the mean value in group A was
4.23 £ 0.134 and in group B it was 1.30 + 0.06. On comparing PPD
between group A and group B, The values were statistically
significant (p <.001). The mean value for CAL in group A was
4.87 £ 0.124 and in group B was 1.30 £ 0.06. On comparing CAL
between group A and group B, The values were statistically
significant (p <.001).

The mean IL-6 level in group A is 102.59 + 18.2 and in group B
it was 51.3 + 25.3. On comparing IL-6 levels between group A and
group B, The values were statistically significant (p <.001), which
implies there is an increase salivary IL-6 level in group A (PCOS
with Periodontitis) compared to group B (PCOS without
Periodontitis).
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Discussion

Periodontitis is chronic inflammatory condition which directly
increases the production of proinflammatory cytokines such as
TNF-o0, IL-6, IL-17, leads to the destruction of the periodontal
tissues."**Y  The chronic nature of periodontal infection,
inflammation and pathogenesis can cause effects elsewhere in the
body, the most studied and linked diseases with periodontitis are
diabetes mellitus, cardio vascular disease and adverse pregnancy
outcomes.'*?! PCOS is considered to be a metabolic syndrome with
cardiovascular, dyslipidemia, insulin-dependent diabetes, visceral
obesity risk factors and endothelial dysfunction.™*'**! Increase in
Androgen production results in Insulin Resistance and
Hyperinsulinemia."® In PCOS patients increase production of
proinflammatory cytokines such as TNF-a, IL-6, IL-17 results in a
state of constant low grade inflammatory response. This in turn can
have adverse effects on the periodontal tissue.!*"**!

To the best of our knowledge only few studies have explored
the levels of inflammatory mediators in PCOS Patients with and
without periodontitis.'®**) There are no studies assessing the levels
of salivary IL-6 in PCOS patients with periodontitis. In lieu with
above, the present study assessed and compared the levels of IL-6
in PCOS patients with and without periodontitis. Frodge et al in
2008, taba M et al in 2005 stated that several inflammatory and
immune mediators which are responsible for periodontal
destruction can be detected in saliva.l”>*"! Pellegrini et al stated that
quantifying biomarkers in saliva serve as a useful tool to predict an
individual’s susceptibility to periodontitis, to provide information
for periodontal activity, and to monitor the effectiveness of
periodontal therapy.'! Hence present study used saliva as a marker
for IL6 levels.

The mean age group of the patient in group A and group B is
24.88+3.2 and 24.09%£2.9 respectively which falls within the
reproductive age for women. In the current study the mean BOP for
Group A was 1.40+0.4 and group B was0.91+0.18. PPD for group
A was 4.23+0.134 and group B was 1.30+0.06. Cal for group A
was 4.87+0.124 and group B was 1.3+0.06 all were statistically
significant (P < 0.001). Salivary IL-6 for group A was 102.59+18.2
and group B was 51.3+ 25.3. This reveals that IL-6 levels were two
fold increased in PCOS patients with periodontitis than in PCOS
patients without periodontitis.

Noh MK et al in 2013 showed increased IL-6 level in
periodontitis patients./”! Gabriela et al in 2014 stated that there is
association between IL-6 and periodontitis and IL-6 is an important
biomarker for periodontitis.””) Costa AM et al in 2010 suggested
that there is an increase in Salivary IL-6 level in periodontitis
patient with diabetes than periodonitits without diabetes.” Tarkun
I et al in 2006 in a case control study to evaluate the levels of IL-6
in PCOS patients and found that PCOS group had elevated IL-6
levels than the controls.””®! Kucuk M et al in 2014, compared 1L-6
levels in patients with and without PCOS and found increased
levels of IL-6 in PCOS group.”” Peng Z et al in 2016, in a meta
analysis found that IL-6 levels were increased in PCOS group as
compared with control group.®!

Our study reveals that IL-6 levels increased with increase in
periodontal inflammation in patients with PCOS. IL-6 is one of the
very important cytokines associated with insulin resistance.'””! I1L-6
induces insulin resistance by decreased tyrosine phosphorylation of
IR substrate (IRS)-1 and decreased association of the p85 subunit
of phosphatidylinositol 3-kinase with IRS-1 in response to
physiologic insulin levels. In addition, insulin-dependent activation
of Akt, important in mediating insulin's downstream metabolic
actions, is markedly inhibited by IL-6 treatment.””® This results in
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insulin resistance of insulin receptors to insulin action in liver.
However few reports suggest a beneficial role of IL-6 in skeletal
muscle.%%!

Furthermore, the effects of the cytokine are seemingly
influenced by whether it is present acutely or chronically; the latter
is the setting associated with insulin resistance.*? This results in
high insulin levels in circulation as compensation leading to
hyperinsulinemia. Since periodontitis is a chronic inflammatory
condition this leads to chronic increased level s of IL-6 that might
increase insulin resistance. This study reflects the importance of
periodontal health and prevention of periodontal disease to avoid
increase in insulin resistance in PCOS patients. Hyperinsulinaemia
promotes hyperandrogenism in PCOS by two distinct and
independent mechanisms: (i) by increasing circulating ovarian
androgens; and (ii) by directly reducing serum sex hormone-
binding globulin concentrations.”* The net result of these actions
is to increase circulating free testosterone concentrations.

Limited evidence suggests that hyperinsulinaemia might also
promote ovarian androgen production by influencing pituitary
release of gonadotrophins.*****¢!" This hyperandrogenism has
direct effects on development, progression & treatment resistance
in PCOS patients.*” Treatment aimed in bringing down
hyperinsulinemia, such as use of drugs like metformin resulted in
decreased levels of IL-6 post treatment.”® This also resulted in
decreased levels of circulating androgens. The clinical implication
of these findings is that amelioration of hyperandrogenism in
women with PCOS may be achieved by interventions which
improve insulin sensitivity and reduce circulating insulin. Such
measures might include, but are not limited to, weight loss, dietary
modification, and insulin-sensitizing medications.””

Vidal F et al in 2009 reported that non-surgical periodontal
therapy was effective in improving periodontal clinical data and in
reducing the plasma levels of IL-6 in patients with severe
periodontitis.l"” Mammen J et al in 2017 described that effective
periodontal therapy reduced insulin resistance and improved
periodontal health status and insulin sensitivity in patients with
type 1l DM and chronic periodontitis.") This proves that
periodontal therapy is an important means to decrease levels of IL-
6 and improve insulin sensitivity in such patients. Hence
comprehensive periodontal screening and therapy is very essential
in patients with PCOS to improve insulin sensitivity and thereby
decreasing hyperandrogenism.

The limitations in our study are that Chronic periodontitis
without PCOS was not included and lack of interventional
periodontal therapy to check for reduction in levels of IL-6 which
might reflect in reduced Insulin resistance. Further studies with a
larger sample size is required to confirm the association between
IL-6 levels in PCOS patients with periodontitis.

Conclusion

Results show that there is an increase in the salivary IL-6 levels in
PCOS patient with periodontitis by two fold as compared to those
without periodontitis. This study reflects the importance of
periodontal health and prevention of periodontal disease so as to
minimize insulin resistance in PCOS patients with periodontitis.
Periodontal therapy is an important means to decrease levels of IL-
6 and improve insulin sensitivity in such patients. Hence
comprehensive periodontal screening and therapy is essential in
patients with PCOS to improve insulin sensitivity, thereby
decreasing hyperandrogenism.

Disclaimers
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