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The effects of periodontal therapy on serum and salivary leptin levels
in chronic periodontitis patients with normal body mass index
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Abstract

Summeary. Leptin concentrations are altered in favour of pro health after periodontal therapy. Background. Leptin, a
non-glycosylated peptide hormone, not only maintains fat stores, but is also an integral part of host defense repertoire. Leptin
levels have been found to be altered in an array of inflammatory diseases including chronic periodontitis (CP), but the role of
non-surgical periodontal therapy (NSPT) in altering the leptin concentrations in saliva and serum of CP patients is yet to be
ascertained. The aim of the present study is to quantify leptin levels in CP patients having normal body mass index (BMI)
pre-therapy as compared to periodontally healthy controls and to address whether successful NSPT alters leptin concentration
in serum and saliva. Materials and methods. Twenty-two saliva (modified draining method) and serum samples (by
venipuncture) were collected from CP patients with normal BMI (n = 22), before and at 4 and 12 weeks after completion of
NSPT, and periodontally healthy, age- and gender-matched controls (n = 22). Leptin levels were estimated using enzyme
linked immunosorbent assay kits. Results. At baseline, CP patients had significantly different periodontal clinical parameters
and the leptin concentrations in saliva of CP patients were found to be significantly lower than periodontally healthy volunteers
(4710.10 + 1133.21 vs 8721.10 + 1019.58 pg/ml) (p < 0.05), whereas in serum the leptin concentrations were significantly
higher than healthy controls (10749 + 2062.24 vs 8085.00 + 2859.68 pg/ml). Significant improvement in periodontal
parameters, serum and salivary leptin levels were observed in CP patients at 4 and 12 weeks post-therapy (p < 0.01).
Conclusion. Altered concentrations of leptin in serum and saliva are observed in CP patients which can be restored in favor of
health after periodontal therapy.
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Introduction

Chronic periodontitis (CP), a chronic infectious
disease of microbial etiology, produces an exagger-
ated inflammatory response to the pathogenic oral
flora and affecting the attachment of connective tissue
and supporting bone around the teeth, leading to
tooth mobility and subsequent tooth loss [1].
Although micro-organisms are implicated as the
primary etiological agents that cause the altered
inflammatory response, it is the chemical mediators
of inflammation, viz. cytokines, eicosanoids and
matrix metalloproteinase, which play a critical role

in the loss of connective tissue and the supporting
alveolar bone [2].

Leptin, a 16 kDa non-glycosylated peptide hor-
mone, shows structural homology with the long chain
helical cytokine family (TNF-o, IL-6, IL-11 and
leukemia inhibitory factor) [3] and shows cytokine-
like expression during inflammation [4], immunity
[5] and infection [6]. Overwhelming evidence cur-
rently conceptualizes adipose tissue as an endocrine
organ rather than a simple storage of fat [7]. Leptin is
synthesized predominantly in adipocytes [8] and in
minor quantities by placenta [9], gastric epithelium
[10], T-cells [11], osteoblasts [12] and intra-lobular

Correspondence: Dr Parth Purwar, BDS MDS, Senior Resident, C/O Dr D. N Purwar, Ankur Diagnostic Center, Lakhimpur Road, Gola Gokaran Nath, Kheri,
Uttar Pradesh - 262802, India. Tel: +918765285612. E-mail: parth_94151@yahoo.com

(Recerved 1 February 2015; accepted 9 March 2015)

ISSN 0001-6357 print/ISSN 1502-3850 online © 2015 Informa Healthcare

DOI: 10.3109/00016357.2015.1030768


http://informahealthcare.com/journal/ode
mailto:parth_94151@yahoo.com

634 P. Purwar et al.

ducts of major salivary glands [13]. Leptin, the ‘fat
sensor’, monitors weight and modulates bodily
functions such as glucose and lipid metabolism,
thermo-genesis, neuro-endocrine function, reproduc-
tion, immunity, bone remodeling and cardiovascular
function [14].

Previous studies have concluded that the leptin levels
in gingiva [15] and gingival crevicular fluid (GCF) [16]
in CP patients are significantly lower as compared to
the healthy controls. On the contrary, in serum the
leptin concentration has been found to be higher in CP
patients [16] and non-surgical periodontal therapy
(NSPT) has been found to be effective in reducing
the serum leptin levels significantly [17]. The serum
leptin levels are found to be positively influenced in
favor of pro-inflammation in obese CP patients and
may be considered as one of the risk markers for acute
myocardial infarction [18,19]. Furthermore, longitu-
dinal and cross-sectional studies have also shown
positive association between elevated serum leptin
concentrations and cardiovascular risks including
stroke, acute myocardial infarction [20], chronic heart
failure [21] and coronary heart disease [22]. In arecent
cross-sectional study by Purwar et al. [23], the leptin
levels in saliva of CP patients was found to be lower and
in serum higher as compared to the healthy controls.
The results also reflected that salivary leptin concen-
trations are inversely while serum leptin levels are
directly related to the parameters of periodontal
destruction.

In analogy with these observations, the present
longitudinal study was conducted with two-fold
aim: (1) to measure the concentration of leptin in
saliva and serum from patients with normal BMI with
and without CP and (2) whether leptin concentrations
in CP patients can be altered to pro-health levels after
periodontal therapy. Participants with normal BMI
were selected for the study to avoid over-estimation of
leptin from obese participants, which may bias the
results of the study.

Materials and methods

The study population consisted of 44 volunteers
(35-60 years) with normal BMI according to the chart
of WHO [24] attending the Outpatient section of the
Department of Periodontology, King George’s
Medical University, Lucknow, UP, India. The study
was conducted in agreement with the principles
embodied in the Helsinki Declaration of 1975, as
revised in 2008 [25], and was approved by the insti-
tutional review board at the Medical University.
The study was conducted in collaboration with the
Department of Biochemistry, King Gerorge’s Medi-
cal University, Lucknow. The study spanned over a
period of 12 months, i.e. from March 2013 to March
2014. Before initiating the study, each patient was
informed about the purpose and design of the study.

Informed written consent and a thorough medical and
dental history were taken from all the participants.

Patients were selected and enrolled in the study
from among 124 individuals who visited the Outpa-
tient Department of Periodontology. A total of 44
participants completed the study duration involving
recall visits at 4 weeks and 12 weeks after NSPT.
Twenty-two patients with generalized chronic peri-
odontitis constituted the CP group (10 males and
12 females) and 22 healthy individuals (14 males and
eight females) constituted the CG group. Exclusion
criteria were five-fold: (1) use of tobacco in any form,
(2) alcoholism, (3) pregnancy, (4) presence of any
gross pathology and (5) patients who have received
any periodontal therapy in the past 12 months or any
anti-microbial, anti-inflammatory and immune
suppressive therapy in the past 6 months prior to
the study. Patients with less than 20 teeth present
in the oral cavity and those who did not give their
consent to be enrolled in the study were also
excluded.

Sociodemographic characteristics of the study
population

The independent co-variates included bio social and
metabolic variables, frequency of use of oral hygiene
aid and number of teeth present in the oral cavity.
Biosocial variables comprise of age, gender, educa-
tion, income and socio-economic status (SES) as
assessed by Modified Prasad classification [26]. Mod-
ified Prasad classification divides SES into five classes:
Class 1 having per capita monthly income of Rupees
(Rs) (1€ = 77 Rs) 5156 (67.02€) and above, Class 2
with income of Rs 2578 (33.51€)-5155 (67.01€),
Class 3 with income of Rs 1547 (20.11€)-2577
(33.50€), Class 4 with income of Rs 773 (10.04€)—
1546 (20.10€) and Class 5 with income less than Rs
773 (10.04€). Metabolic variables included measure-
ment of body weight and height for assessment of
BMI. The information on biosocial variables was
obtained by means of well-structured written ques-
tionnaire to be filled by the participants.

Clinical examination

All the clinical parameters were assessed after the
sample collection (saliva and blood) to avoid the
contamination of the samples at baseline and at recall
visits. The readings were noted by a trained and
calibered examiner (PP). For each patient, plaque
index (PI) [27], gingival index (GI) [28], probing
depth (PD) and clinical attachment loss (CA loss)
were noted at six sites (mesiobuccal, buccal, disto-
buccal, mesiolingual, lingual and distolingual) on
each tooth excluding the third molars and the pres-
ence of bleeding on probing (BOP+) was evaluated
using a sterile periodontal probe (PCP-UNC
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15 periodontal probe, Hu-Friedy, Chicago, IL). All
the clinical parameters were recorded by one inde-
pendent examiner (PP) at baseline and at recall visits,
4 weeks and 12 weeks, twice in each appointment over
a gap of 30 min. The intra-examiner agreement was
assessed by kappa coefficient (x), which was found to
be >0.95 for all the periodontal parameters recorded.
Based on the assessed periodontal clinical para-
meters and radiographic evidence of bone loss, as
evident by the orthopantomograms (OPG), the volun-
teers were categorized into: CP Group, which con-
sisted of 22 participants with chronic periodontitis and
CG Group, which consisted of 22 periodontally
healthy participants. The diagnosis of chronic
periodontitis was established on the basis of clinical
findings of gingival inflammation, CA loss in excess of
5 mm, PD >4 mm at 3—4 sites in more than four teeth in
each quadrant and radiographic evidence of bone loss.
On examination more than 30% of the sites examined
were positive for the above criteria and patients were
categorized as generalized chronic periodontitis [29].
CG participants had no evidence of attachment loss,
absence of clinical signs of gingival inflammation, no
evidence of bone loss and had good oral hygiene status.
The participants with aggressive forms of periodontitis
were excluded from the study, although indicated
periodontal management was rendered to them.

Collection of clinical samples

All the clinical samples were collected the following
morning after patients had fasted overnight. Partici-
pants were asked to avoid brushing and drinking
anything in the morning except water. Before sample
collection, it was made sure that the individuals
adhered to the aforementioned protocol by question-
ing the participants verbally. These protocols were
followed during the entire study period.

Collection of saliva

Whole unstimulated salivary samples (~2 ml) were
collected by modified draining method [30]. Patients
were asked to expectorate into disposable polypropyl-
ene tubes every 30 s over a period of 5 min. The desired
volume (~2 ml) of saliva was pipetted out in an eppen-
dorf tube. The participants who were unable to expec-
torate the required volume of saliva were excluded
from the study. Saliva samples were centrifuged at
4000x rpm for 10 min to remove the cell debris and
0.5 ml of the supernatant was stored in 1.5 ml aliquots,
having a tracking number at 80°C until analysis.

Collection of serum

Two milliliters (~2 ml) of blood was collected from
the ante cubital fossa by venipuncture using 20 gauge
needles with a 5 ml syringe. Blood sample was allowed

to clot at room temperature and, after 1 h, serum was
separated from blood by centrifuging at 3000 x rpm
for 5 min and 0.5 ml of the extracted serum was
immediately transferred to 1.5 ml aliquots. Each
aliquot was designated a tracking number and stored
at 80°C until further analysis.

Periodontal intervention

Non-surgical periodontal treatment INSPT) included
institution of oral hygiene instructions followed by the
scaling and root planing (SRP) procedure, which
was performed with the help of ultrasonic scalers
(Aceton Satelec Suprasson P5 Booster, Dental
Scaler, MerignacCedex, France) and hand curettes
(Hu-Friedy scalers and curretes, Chicago, IL, U.S.A)
by an experienced clinician (PP) for all patients
belonging to the CP group. Each visit was of
30 min duration and the intervention was completed
within 2 weeks after the enrollment of the participants
in the study. Patients were recalled twice: at 4 weeks
and at 12 weeks after the completion of NSPT for
recording of clinical parameters and re-sample the
clinical samples. During recall visits comprehensive
oral hygiene instructions were reinforced. The
patients were instructed to use only mechanical meth-
ods, i.e. toothbrushes and interdental cleaning aids
during the study period and mouthwashes and/or
antimicrobials were not prescribed.

The study incorporated four visits—one at baseline
for completing well structured questionnaires regard-
ing biosocial variables and instructions for sample
collection and a second visit for sample collection,
measurement of the periodontal parameters, weight
and height and initiation of NSPT. Third and fourth
visits were scheduled at 4 weeks and 12 weeks after the
completion of NSPT.

Leptin analysis

Highly sensitive ELISA kits (Avibionhuman leptin
ELISA kit, Ani Biotech Oy, Tillitie-3, Vantaa,
Finland) were used to detect leptin levels in saliva
and serum as prescribed by the manufacturer. Each
plate was checked before use to ensure that the cali-
bration curve measured leptin standards (0—1000 pg/
ml) within the stated limits of the assay. The kit used
made use of biotin antibody, HRP-Streptavidin
solution and TMB Substrate. Absorbance of the sub-
strate color reaction was read on ELISA reader (Life
Sciences, Bio-Rad laboratories, California, U.S.A).
Each patient was used as the unit of analysis. Leptin
was detectable in all the clinical samples. The total
leptin was determined in picograms (pg) and calcula-
tion of the concentration in each sample was performed
by dividing the amount of leptin by the volume of
sample (pg/ml). The standard curves of ELISA anal-
ysis has been provided as a supplemental file.
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Table I. Sociodemographic, clinical and relevant characteristics of
the study population.

Table II. Clinical characteristics of patients with CP (z = 22) and
periodontally healthy patients with CG (nz = 22).

Ccp CG

Characteristics n % n % p-value
Age (vears)
35-45 8 38.10 6 28.60 >0.05
46-55 9 34.60 9 34.60
55-60 5 2630 7 36.80
Gender
Male 10 27.80 14 3890 >0.05
Female 12 40.00 8 26.70
Education
High school and below 7 41.20 4 2350 >0.05
Secondary education 10 345 10 34.50
Post-secondary 5 25.00 8 40.00
education
Socio-economic status (SES)*
Class- 1 3 30.00 3 30.00 >0.05
Class- 2 7 31.80 8 36.40
Class- 3 4 25.00 6 37.50
Class- 4 5 55.60 2 22.20
Class- 5 3 33.33 3 33.33
Number of teeth
21-24 10 31.25 10 31.25 >0.05
25-28 12 35.29 12 35.29
Frequency of tooth brushing
Once daily 4 36.40 3 2730 >0.05
Twice daily 14 34.10 14 35.70
More than twice daily 4 28.60 5 35.70
BMI in kg/m? 20.45 + 20.82+ > 0.05
(Mean + SD) 1.23 1.67

*Modified Prasad Classification of Socio-economic Status.
CP, Chronic Periodontitis patients; CG, Periodontally healthy
participants.

Statistical analysis

Data entry and analysis was done using the Statistical
Package for Social Sciences (SPSS) version 17.0
(SPSS Inc, Chicago, IL). Descriptive statistics such
as mean and standard deviation (SD) for continuous
variables and frequency and percentage for categorical
variables were determined. The data was found to be
normally distributed. One-way ANOVA and Paired
T-test were used to determine the statistical signifi-
cance. The level of significance was set up at p < 0.05.

Results

The patients fulfilling the inclusion criteria, giving their
consent for the study and complying with the recall visits
and the instructions regarding the sample collection

Clinical

parameters Mean £ SD  95% CI Median Min, Max p-value

PI

CpP 1.73 £ 0.10 1.69-1.78 1.74 1.50, 1.89 < 0.05*
CG 0.33 £ 0.27 0.21-0.45 0.37 0.04, 0.76

GI

Ccp 1.81 £ 0.21 1.72-1.90 1.87 1.45,2.16 < 0.05*
CG 0.38 +0.53 0.14-0.62 0.08 0.03, 1.54

PD (in mm)

CP 3.29 £0.90 2.89-3.69 3.10 1.49,5.50 < 0.05*
CG 0.97 +0.69 0.67-1.28 0.65 0.15,2.43

CA loss (in mm)

Cp 3,54+ 136 2.93-4.14 3.20 2.09,5.98 < 0.05*
CG 1.15+0.29 1.02-1.28 1.08 0.86, 2.09

BOP (%)

Cp 65.60 £ 3.09 64.23-66.98 65.05 60.54, 70.65

CG 3.79 £ 0.29 3.66-3.92 3.890 2.98, 4.00 < 0.05*
Sites with PD 4-5 mm (n)

CpP 48.53 + 1.80 47.73-49.33 49.24 43.50, 51.45 -
CG 0 0 0

Sites with PD >6 mm (n)

Cp 12.44 + 0.46 12.23-12.65 12.50 11.78, 13.12 -
CG 0 0 0

*Statistically significant compared with CG (p < 0.05) (One-way
ANOVA test).

BOP, Bleeding on probing; CAloss, Clinical Attachment loss; CG,
Periodontally healthy participants; CP, Chronic Periodontitis
patients; GI, Gingival index; PD, Probing depth; PI, Plaque index.

were included in the study. Three patients (one in the
CG group and two in the CP group) failed to comply
with the follow-up scheduleand, hence, arenotincluded
in the study results. Assuming an o error of 0.05, >95%
confidence interval (CI) and leptin levels in saliva as the
parameter, the power of the study was >90%.

Volunteer characteristics

TableIreveals that there were no statistically significant
differences (p>0.05) between the CP and CG groupsin
terms of age, gender, education, SES, number of teeth
present, frequency of tooth brushing and BMI. How-
ever, the CP group (n = 22) constituted more partici-
pants belonging to lower SES, i.e. Class 4 and below
(36.36%), and with education level up to high school
and below (31.81%) as compared to the CG group
(22.72% and 18.18%), respectively.

Clinical parameters

Descriptive statistics of the periodontal parameters at
baseline of the study population are shown in Table II.
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Table III. Biochemical characteristics of patients with CP (n = 22) and periodontally healthy patients CG (n = 22).

Biochemical parameters Mean + SD 95% CI Median Min, Max p-value
Salivary leptin (pg/ml)

CP 4710.10 + 1133.21 4207.65-5212.53 5183.50 2567, 6000 < 0.05*
CG 8721.10 + 1019.58 8269.00-9173.10 8761.80 6739, 9967

Serum leptin (pg/mi)

Ccp 10749 + 2062.24 9834.65-11663.34 10289.00 8500, 16890 < 0.05*
CG 8085.00 + 2859.68 6817.10-9353.00 7973.00 1224.80, 13100

*Statistically significant compared with CG (p <0.05) (One-way ANOVA test).

At baseline, there were significant differences in mean
values of PI, GI, PD, CA Loss, % of sites with BOP(+)
between CP patients and healthy controls (p < 0.05).

Salivary and serum leptin levels

All the samples in each group tested positive for the
leptin assay. The mean leptin concentration in saliva
and serum obtained from the CP and CG groups are
presented in Table III. The mean salivary leptin levels
were significantly higher in the CG group (8721.10 +
1019.58 pg/ml) than in the CP group (4710.10 +
1133.21 pg/ml), whereas the mean leptin levels in
serum were significantly higher in the CP group
(10749 + 2062.24 pg/ml) than in the CG group
(8085 + 2859.68 pg/ml). The analysis of variance
showed that the differences in leptin concentrations
in saliva and serum between the groups were found to
be statistically significant (p < 0.05).

Comparison of the periodontal parameters in
CP patients before and after treatment

PI, GI, CA Loss, % of sites with BOP(+) and sites with
PD >4 mm decreased significantly from baseline to
4 weeks and 12 weeks after NSPT and the differences
in their means were statistically significant (p<0.05), as
depicted in Table IV; however, there was an insignif-
icant reduction in PD between the two recall visits.

Comparison of the biochemical parameters in
CP patients before and after treatment

The patients in the CP group showed a significant
elevation in salivary leptin levels from baseline
(4710.10 + 1133.21 pg/ml) to first recall wvisit
(8179.86 + 1403.61 pg/ml) and at second visit at
12 weeks (9092.50 + 1264.66 pg/ml) after NSPT
(p < 0.05). Furthermore, there was a significant
reduction (p < 0.05) in serum leptin levels from
baseline (10749 + 2062.24 pg/ml) to both the recall
visits at 4 weeks and 12 weeks (8253.68 + 719.93 pg/
ml and 6059.36 + 1259.73 pg/ml), respectively, as
depicted in Table V.

Table IV. Comparison of periodontal parameters at baseline and
after therapy in patients with CP (n = 22).

Clinical

parameters ~ Mean = SD 95% CI ~ Median Min, Max
PI

Baseline 1.73 £ 0.10">  1.69-1.78 1.74 150, 1.89
4 weeks 0.89 +0.12%  0.83-0.95 0.91  0.65, 1.11
12 weeks  0.59 + 0.25*>>  0.47-0.70 0.57  0.11, 1.08
GI

Baseline 1.81 +£0.21%*  1.72-1.90 1.87 1.45,2.16
4 weeks 1.09 £ 0.21%%  1.00-1.19 1.07  0.87, 1.06
12 weeks  0.76 + 0.09%%  0.72-0.80 0.79  0.48, 1.03
PD (in mm)

Baseline 3.29 £0.90"  2.80-3.69  3.10 1.49, 5.50
4 weeks 2.07 + 0.23 1.96-2.17 1.98  1.94,2.78
12 weeks  1.65 + 1.03% 1.19-2.10 1.65 0.23, 3.45
CA loss (in mm)

Baseline 3.54 + 1.36"°  2.93-4.14 3.20  2.09, 5.98
4 weeks 2.80 + 0.23%%  2.69-2.90 2.75  2.45,3.55
12 weeks  2.40 + 0.59%%  2.14-2.66 2.19  1.39,3.92
BOP (%)

Baseline  65.60 = 3.09"® 64.23-66.98 65.05 60.54, 70.65
4 weeks  22.57 £ 0.94"% 22.16-22.99 22.56 20.77, 24.87
12 weeks  16.07 + 1.14*> 15.56-16.58 16.26 12.87, 17.87

Sttes with PD 4-5 mm (n)

48.53 + 1.80"> 47.73-49.33 49.24 43.50, 51.45
4 weeks  35.60 + 0.69%2 35.34-35.95 35.50 33.78, 36.89
12 weeks  25.40 + 0.93%> 24.99-25.82 24.88 24.56, 26.98
Stites with PD >6 mm (n)

Baseline

Baseline 12.4 + 40.46"> 12.23-12.65 12.50 11.78, 13.12
4 weeks  10.51 + 0.365% 10.35-10.67 10.40 9.98, 11.34
12 weeks  7.25 + 0.41%%>  7.07-7.43 7.20  6.23, 8.02

L-23Paired r-test, Significant at p < 0.05.

"Indicates that their exists a significant difference in values at
baseline and at 4 weeks.

Indicates that their exists a significant difference in values at 4
weeks and 12 weeks.

®Indicates that their exists a significant difference in values at
baseline and 12 weeks.

BOP, Bleeding on probing; CAloss, Clinical Attachment loss;
GI, Gingival index; PD, Probing depth; PI, Plaque index.
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Table V. Comparison of biochemical parameters at baseline and after therapy in patients with CP (n = 22).

Biochemical parameters Mean + SD 95% CI Median Min, Max
Salivary leptin (pg/ml)

Baseline 4710.10 + 1133.21"° 4207.65-5212.53 5183.50 2567, 6000
4 weeks 8179.86 + 1403.61"2 7557.53-8802.19 8553.00 5430, 9987
12 weeks 9092.50 + 1264.66%> 8531.77-9653.22 9404.500 6016, 10793
Serum leptin (pg/mi)

Baseline 10749.00 + 2062.24"3 9834.65-11663.34 10289 8500, 16890
4 weeks 8253.68 + 719.93%2 7934.47-8572.88 7943.00 7400, 9500
12 weeks 6059.36 + 1259.73%3 5500.00-6617.89 6328.00 3023, 8274

1.23paired r-test, Significant at p < 0.05.

'Indicates that their exists a significant difference in values at baseline and at 4 weeks.
’Indicates that their exists a significant difference in values at 4 weeks and 12 weeks.
3Indicates that their exists a significant difference in values at baseline and 12 weeks.

Discussion

The present study focuses on the altered leptin
concentrations in saliva and serum among chronic
periodontitis (CP) patients with normal BMI and to
gauge the effectiveness of non-surgical periodontal
therapy (NSPT) in amending the leptin concentration
towards health along with the improvement in the
periodontal parameters. The study design involved
generalized chronic periodontitis patients (z =22) and
healthy volunteers (n = 22).

The key finding of the present longitudinal inter-
ventional study reflected significant reduction of
periodontal inflammation in CP patients with
non-surgical periodontal treatment as evident by
improvement in the periodontal parameters and
decrease in serum leptin levels (p < 0.05), which is
in accordance to the study by Shimada et al. [17]. To
the best of the authors’ knowledge, this is the first
reported investigation that also depicted significant
changes in leptin concentration in saliva from CP
patients with normal BMI after NSPT.

The study focuses on chronic periodontitis, a
condition characterized by chronic inflammation of
the periodontal tissues, which in the current scenario
is almost entirely diagnosed on the basis of an array of
clinical measurements and radiographic findings.
However, measurement of CA loss and assessment
of radiographic bone levels provide an insight into the
past periodontal breakdown rather than revealing
current disease activity [31]. However, oral fluid-
based biomarkers have the potential to provide an
insight much beyond the classical clinical and
radiographic findings of the disease process. These
biomarkers can be either derived from soft tissue
inflammation, alveolar bone loss, bacterial products
or antimicrobial proteins associated with the
periodontal destruction [32].

Saliva is an easily accessible biological fluid con-
taining an array of biomolecules either produced

locally or derived from the vascular beds in the gin-
gival tissues. Moreover, saliva allows easy and safe
sampling and salivary biomarker analysis reveals cur-
rent disease activity, thereby making it a potential and
viable alternative [33]. Henceforth, the need arises to
further expand the profile of the potential biomarkers
in the saliva that tends to alter significantly along with
the periodontal parameters, can detect the presence of
active disease, predict future disease progression, can
be used to evaluate the response to periodontal ther-
apy in conjecture with the periodontal parameters and
can also provide an insight into the systemic health,
thereby improving the clinical management of CP
patients. In the current study, orthopantamograms
(OPG) were used as an adjunct to clinical parameters
for the diagnosis of CP. OPG provides an informative
overall picture of the distribution and severity of bone
destruction in periodontal disease, which is one of the
limitation of the study as a complete intra-oral series is
required for periodontal diagnosis.

It is exigent to understand the SES of the patients in
order to correlate its impact on periodontal health.
The Modified Prasad’s classification takes into
account the per capita monthly income and is appli-
cable to both the rural and urban populations [26].

Recently, increasing evidence suggests the immu-
nomodulatory role of leptin as it orchestrates the
immune-inflammatory response similar to that of a
cytokine [7]. In the present study the mean serum
leptin concentration at baseline was found to be higher
in CP patients as compared to the healthy controls
(10749 £ 2062 pg/ml vs 8085 £ 2859 pg/ml), commen-
surate with the inflammatory profile of CP patients
[34,35] and the difference in the means was found to be
statistically significant (p < 0.05). The findings of the
study are in accordance to the other studies in which
plasma/serum leptin concentration was found to be
higher during a plethora of inflammatory diseases
including chronic periodontitis [16,17,19] and cardio-
vascular diseases (CVD) [20-22].
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The elevated serum leptin levels in CP patients with
normal BMI could be attributed to the stimulatory
action of lipopolysaccharides from periopathogens
and increased levels of cytokines (TNF-o and IL-1)
on adipocytes, thereby increasing the leptin produc-
tion and release into the systemic circulation [36].
Second, it could be a body defense mechanism to
counteract periodontal inflammation, as leptin is an
integral part of the immune response and host defense
mechanism [37]. Gingiva could also contribute to the
increased circulating leptin due to expression of vas-
cular endothelial growth factor (VEGF) -causing
removal of leptin from gingiva into the circulation
[15]. The increased serum leptin levels in CP patients
in the study may be a combinatorial effect of the
aforementioned factors. An increase in serum leptin
levels may activate the inflammatory signaling path-
way, leading to the generation of adhesion molecules
like vascular cell adhesion molecule (VCAM-1),
E- selectin and intracellular cell adhesion molecule
(ICAM-1) [38]. This in turn increases the adherence
of monocytes, which accumulate within the intima,
and its continued accumulation leads to formation of
a fatty streak, thus promoting atherosclerosis [39],
neovascularization of atherogenic plaque [40] and
induction of oxidative stress in the arterial wall
[41]. Further, it induces the calcification of arterial
walls, thus losing the elasticity and distensibility,
making them stiffer and increasing the heart exertion,
thereby increasing the workload on the heart [42]. It
has already been hypothesized that a rise in serum
leptin concentration up to 10,000 pg/ml in CP
patients with increased BMI could be designated as
a risk marker for future CVD [19]. In the current
study the CP patients had serum leptin levels greater
than 10,000 pg/ml. Although the cardiovascular status
of the CP patients enrolled in the study was not
evaluated, it can be speculated that elevated serum
leptin levels in CP patients may lead to future adverse
cardiovascular outcomes.

Previous investigations of leptin in human saliva
indicated that leptin might play a decisive role in muco-
sal and host defenses [43]. Although there are no
adipocytes in gingiva, Johnson and Serio [15] reported
that leptin was present in healthy as well as in diseased
gingiva. The salivary leptin concentration in the present
study at baseline was found to be significantly lower
(p < 0.05) in CP patients as compared to healthy
volunteers (4710 = 1133 pg/ml vs 8721 + 1019
pg/ml), thereby depicting the protective role of leptin
in the saliva, but the precise nature of the protective
mechanism of leptin could not be ascertained. The
source of leptin in saliva can be the intra-lobular ducts
ofmajorsalivary glands orleaching of GCF constituents
in saliva. The significant decrease in salivary leptin
levels in CP patients may be due to the increased
expression of leptin receptors during periodontal
inflammation due to the cytopathic changes leading

to the increased binding of leptin to the receptors,
thereby decreasing the concentration of leptin in the
saliva of CP patients. Also, leptin can be used as a
substrate during periodontal inflammation; however,
the exact mechanism of how it is protective is not
known; it can also be coincidental rather than causal.
Additionally, leptin has also been suggested to play a
role in bone formation by virtue of its direct effect on
osteoblast proliferation, differentiation and prolonging
the life span of human primary osteoblasts by inhibiting
apoptosis [44]. Furthermore, leptin enhances the
body’s immune mechanism by inducing the prolifera-
tion of human peripheral blood mononuclear cells,
chemotaxis and oxidative species production by
stimulated polymorphonuclear cells [45] and the
development/maintenance of natural killer cells [46].
Thus, leptin, at a high concentration locally, protects
the host from inflammation and infection and
maintains bone levels.

Four weeks after periodontal therapy there was
improvement in all the periodontal parameters along
with a significant (p < 0.05) reduction in serum leptin
levels and an increase in salivary leptin levels
(8253.68 + 719.93 pg/ml and 8179.86 + 1403.61
pg/ml, respectively). Twelve weeks after intervention
it is conceivable that the non-surgical periodontal
treatment was able to further amend leptin concen-
tration in serum and saliva towards health (6059.36 +
1259.73 pg/ml and 9092.50 + 1264.66 pg/ml, respec-
tively). The changes in periodontal parameters and
leptin concentrations were due to reduction in peri-
odontal inflammation achieved through NSPT, thus
offering cardio-protective benefits to CP patients.

Taking these data together, it can be suggested that
periodontal inflammation may up-regulate serum lep-
tin and down-regulate salivary leptin levels in patients
with CP. NSPT was able to restore the leptin levels
and periodontal parameters on a short-term as well as
long-term basis.

Conclusions

The following major conclusions can be drawn from
this study: (1) higher levels of serum leptin were
detected in patients with CP; (2) in the CP group,
concentrations of salivary leptin were lower as com-
pared to healthy controls; and (3) non-surgical peri-
odontal therapy was able to amend leptin levels in
saliva and serum towards health. However, non-
availability of cardiovascular status of CP patients
limited the scope of the study. Additionally, strict
adherence to the inclusion and exclusion criteria
restricted the sample size of the study.

This is a preliminary study; for more definitive
conclusions, larger sample size studies are warranted.
Additionally, correlation of salivary and serum leptin
with inflammatory cytokines in CP patients is
required to probe deeper into the aspect.
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