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A B S T R A C T

Introduction: Leptin is a peptide-based hormone, known to maintain fat reserves, and forms an integral part 
of host defense. The level of leptin is found to be altered in various inflammatory disorders, including periodon-
titis. The outcome of non-surgical periodontal therapy (NSPT) on leptin concentrations in the saliva and serum 
of patients with periodontitis is yet to be determined. 
Objectives: The aim of this study was to evaluate the effect of NSPT on salivary and serum leptin levels in pa-
tients suffering from generalized stage II grade B periodontitis. 
Material and methods: This randomized, controlled, clinical trial was conducted on forty-five subjects with 
normal body mass index, suffering from periodontal disease. Periodontal parameters (gingival index, probing 
pocket depth, plaque index, and clinical attachment loss) were recorded in a structured proforma. Salivary and se-
rum leptin levels at baseline and three months post-NSPT (after scaling and root planning, followed up with oral 
hygiene instructions to patients) were analyzed using enzyme-linked immunosorbent assay. Descriptive statistics 
and paired t-test were applied to compare the variables. P-value < 0.05 was considered statistically significant. 
Results: The mean age of participants was 40.6 ± 4.2 years, with a male to female ratio 1 : 1.2. Significant im-
provements in the periodontal parameters were observed three months post-therapy (p < 0.001). The difference 
in serum leptin levels before and after NSPT was statistically significant with p < 0.001, whereas the difference in 
salivary leptin (SAL) levels before and after NSPT was negatively significant with p < 0.001. 
Conclusions: The serum leptin level significantly reduced, while SAL level significantly increased after NSPT. 
In other words, SAL levels of leptin can be used as a biomarker for periodontal health and disease. 
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INTRODUCTION

Periodontal disease (PD) is an  inflammatory and 
immune modulatory condition that affects tissues sup-
porting the  teeth. The  complex interplay between the 
host response against various microorganisms and their 
by-products leads to advancement of PD. There has been 

renewed interest in how periodontitis can affect cellular 
and molecular components of  blood [1, 2]. The  perio
dontal treatment may alter the levels of these molecular 
components improving periodontal health. One such 
component is leptin, with its levels known to vary de-
pending on the  severity of  inflammatory disorder, in-
cluding PD [3]. 
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Leptin is a pleiotropic hormone produced by adi-
pocytes and various other tissues, including gingiva.  
It reduces appetite and stimulates sympathetic nervous 
system, lowering adipose tissue mass. Leptin has also 
been classified as a cytokine because it is structurally 
similar to the  long chain helical cytokine family [3].  
It stimulates the  immune system and increases pro- 
inflammatory cytokine production [4]. A positive cor-
relation in serum leptin concentration according to 
PD severity was reported [5]. A previous study found 
the presence of leptin in human saliva, which showed 
a negative correlation of salivary leptin (SAL) in perio-

dontitis [6]. 
Non-surgical periodontal therapy (NSPT) is a quick 

and effective method to stop the spread of periodontal 
infection without the need for an  invasive surgery [6]. 
The NSPT involves scaling and root planing (SRP) 
procedures, along with oral hygiene instructions for 
patients to follow. SRP is a regular procedure in NSPT 
that is effective in controlling gingivitis and preventing 
its progression to PD, and is indicated by a reduction in 
inflammatory markers of  serum and saliva. Currently, 
there is limited literature on the effect of NSPT on serum 
and SAL levels. 

OBJECTIVES

The present study assesses the concentration of 
leptin in the saliva and serum of patients with genera
lized periodontitis, and evaluates the effect of NSPT on 
serum leptin and salivary leptin levels. 

MATERIAL AND METHODS 

This prospective clinical trial was conducted at the 
Department of Periodontology, School of Dental Scienc-
es, Karad, Maharashtra, India, from December 2018 to 
August 2019. The protocol and materials used were ap-
proved by the ethical board and cleared by the Krishna 
Institute of  Medical Sciences “Deemed to be Universi-
ty” (KIMSDU), Karad (Ref No. KIMSDU/IEC/02/2018, 
dated on March 13, 2018). Patients were informed about 
the purpose of the study, and a written, informed consent 
was obtained before enrollment. The  study population, 
recruited by convenient sampling included 45 partici-
pants, with generalized stage II grade B periodontitis and 
moderate rate of progression, as per criteria of the Ame
rican Academy of  Periodontology (AAP) [7]. The  pri-
mary AAP criteria for grade B periodontitis is having 
a  direct evidence of  radiographic bone loss or clinical 
attachment loss (CAL) > 2.0 mm over 5 years, or a direct 
evidence of bone loss, shown by destruction commensu-
rate with biofilm deposits [7]. The subjects were between 
35-65 years of age, having minimum 20 teeth, and a nor-
mal body mass index (BMI; 18.5 to 25 kg/m2) according 
to the World Health Organization’s criteria [8]. 

Pregnant and lactating females, subjects using to-
bacco in any form, those who had received periodon-
tal treatment in the preceding 12 months, or those on 
any medication in the  past six months were excluded. 
Patients with any systemic diseases (cardiovascular dis-
eases, rheumatoid arthritis, osteoarthritis, and diabetes 
mellitus), or who had suffered from any recent infec-
tions were also excluded from the study. 

Demographic data, socio-economic status, and life-
style habit of the participants were recorded using stan-
dard proforma. 

Primary outcome was the  estimation of  salivary 
and serum leptin levels before and after three months 
of  NSPT. Secondary outcomes included measurement 
of  parameters, including gingival index (GI), plaque 
index (PI), probing pocket depth (PPD), and CAL and 
comparison of leptin levels between the genders at base-
line (before NSPT) and three months after NSPT. 

All the patients enrolled in the study were subject-
ed to periodontal analysis, which included gingival in-
dex [9] and plaque index [10]. Probing pocket depth 
(PPD) and clinical attachment level (CAL) were record-
ed to the  nearest millimeter, with a  periodontal probe 
at six sites (mesiobuccal, buccal, distobuccal, mesiolin-
gual, lingual, and distolingual) on all teeth, excluding 
the third molars [11]. The periodontal examination was 
carried out by one independent calibrated examiner 
(DD) throughout the  study. Under aseptic conditions, 
two milliliters of  blood was drawn from the  antecu-
bital fossa by venipuncture, using a  20-guage needle  
and collected into a  plain vacutainer. The  blood sam-
ples were screened for human immunodeficiency virus, 
hepatitis B and hepatitis C viruses. Blood samples were 
allowed to clot at a  room temperature (1 hour), and 
the serum was extracted by 3,000 rpm centrifugation for 
five minutes. Half milliliter of the extracted serum was 
directly transferred to a plastic vial, assigned a tracking 
number, and stored at –80⁰C till the time of assay. 

Two milliliters of  whole, unstimulated saliva was 
collected (between 10.00 a.m. to 12.00 p.m.) two hours 
after the last meal. According to the modified draining 
method, patients were asked to rinse their mouth thor-
oughly with distilled water before collection [12]. They 
were requested to drop their head down to let the saliva 
pool in the floor of the mouth and asked to expectorate 
the saliva. The desired volume (~2 ml) of saliva was then 
pipetted into a test tube. Saliva samples were centrifuged 
at 4,000 rpm for 10 min to remove cell debris, and 0.5 ml 
of the supernatant was transferred into a 1.5 ml plastic 
vial and stored at –80°C. 

All NSPTs of patients were performed by the same 
experienced periodontologist to avoid bias after collec-
tion of blood and saliva samples at baseline by a trained 
operator. NSPT included scaling and root planing per-
formed in a  single sitting, using an  ultrasonic scaling 
unit (Williams’s periodontal probe Hu-Friedy, Rotter-
dam, The  Netherlands; SONIC flex air scaler, KaVo, 
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Biberach, Germany) and curettes (Standard Gracey cu-
rettes, Hu-Friedy, Chicago, IL, USA). Following the pro-
cedure, patients were instructed to maintain a strict oral 
hygiene. The subjects were recalled after three months, 
and clinical examination was carried out. Blood and sa-
liva samples were collected, and leptin levels were mea-
sured using an  enzyme-linked immunosorbent assay 
(ELISA) kit. 

The levels of  serum and SAL were determined us-
ing Ray Bio® ELISA kit (3607 Parkway Lane, Suite. 200, 
Norcross, GA, USA), which contained biotin antibody, 
HRP-streptavidin solution, and TMB substrate. The as-
say was carried out as per product instructions, and the 

absorbance at 570 nm of the substrate color reaction was 
read on ELISA reader (Lisa Quant TS, Tulip Diagnostics 
Pvt. Ltd., Goa, India). The salivary and serum leptin val-
ues were calculated using a quadratic regression equa-
tion, and the total leptin levels were recorded in picto-
grams (pg). 

The data obtained was recorded using Microsoft  
Excel 2010. All analysis were performed using statistical 
software IBM SPSS Statistics for Windows, version 20.0 
(IBM Corp., Armonk, NY, USA), and p-value  <  0.05 
was considered statistically significant. The  descriptive 
statistics were expressed as mean ± standard deviation 
(SD) for serum leptin, SAL as well as for PPD, CAL, PI, 
and GI. Pre- and post-NSPT comparison for each pa-
rameter was performed by paired t-test. Comparison 
between gender for leptin levels at reference point, and 
3 months post-NSPT was carried out by unpaired t-test. 

RESULTS 

A total of  45 patients were included in the  study, 
with a mean age of 40.6 ± 4.2 years and a male to fe-
male ratio of 1 : 1.2 (Table 1). There was significant re-
duction in serum leptin levels from baseline (1131.14  
± 134.91 pg/ml) to three months post-NSPT (345.86 ± 
35.25 pg/ml) (p < 0.001). A significant elevation in SAL 
levels was noted from baseline (29.58 ± 9.34 pg/ml) 
to three months post-NSPT (72.87 ± 17.99 pg/ml) 
(p < 0.001) (Table 2). 

Comparison of  the  clinical parameters at reference 
point and post-NSPT showed significant differences 
with p-value  <  0.001 (Table 3). There was not signifi-
cant difference in serum leptin levels between genders at 
baseline and post-NSPT (Table 4). 

DISCUSSION 

Periodontitis is an  inflammatory condition affecting  
the periodontium, i.e., tooth supporting structures. It has 
been reported that PD aggravates various systemic diseases 
and conditions, including diabetes mellitus and cardiovas-
cular diseases, and the treatment of PD prevents progres-
sion of  these conditions [11-13]. PD alters serum leptin 
levels, thereby affecting fat metabolism [13]. Therefore, 
the  current study was planned to estimate and compare 
the  serum and SAL levels pre- and three months post-
NSPT in patients with generalized stage II grade B perio
dontitis. 

TABLE 1. Socio-demographic characteristics of the stu-
dy population 

Characteristics 

Gender, n (%) 

Male 24 (53.3) 

Female 21 (46.7) 

Age (years), mean ± SD 

Male 40.62 ± 3.84 

Female 40.57 ± 4.82 

BMI (kg/m2), mean ± SD 20.62 ± 1.16 
BMI – body mass index 

TABLE 2. Comparison of serum and salivary leptin con-
centrations by paired t-test 

Concentration Pre-NSPT (pg/ml) Post-NSPT (pg/ml) p-value 

Serum leptin 1131.14 ± 134.90 345.86 ± 35.25 < 0.001* 

Salivary leptin 29.58 ± 9.34 72.87 ± 17.99 < 0.001* 
NSPT – non-surgical periodontal therapy. *Significant at p < 0.05 

TABLE 3. Comparison of periodontal parameters (mean 
± SD) by paired t-test 

Clinical parameter Pre-operative Post-operative p-value 

PI 2.23 ± 0.25 0.80 ± 0.44 < 0.001* 

GI 2.28 ± 0.26 0.48 ± 0.21 < 0.001* 

PPD (mm) 5.62 ± 0.61 2.15 ± 0.15 < 0.001* 

CAL (mm) 4.54 ± 0.21 2.11 ± 0.15 < 0.001* 
PI – plaque index, GI – gingival index, PPD – probing pocket depth, CAL – clinical attach-
ment loss. *Significant at p < 0.05 

TABLE 4. Comparison of pre-NSPT and post-NSPT serum leptin (pg/ml) and change in serum leptin among genders 
by unpaired t-test 

Male Female p-value 

Pre-operative leptin levels (pg/ml) 1140.69 ± 119.29 1119.90 ± 154.28 0.647 

Post-operative leptin levels (pg/ml) 353.14 ± 36.64 337.29 ± 32.51 0.176 
NSPT – non-surgical periodontal therapy. *Significant at p < 0.05
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Studies have shown that confounding factors, such as 
smoking and BMI level, affect leptin levels in serum and 
gingival crevicular fluid (GCF). Bozkurt et al. reported 
that the leptin levels in GCF of smokers were lower com-
pared to non-smokers, and that smoking could interrupt 
leptin level regulation [13]. Increase in BMI level has also 
shown to progressively increase serum leptin concentra-
tion [14]. Hence, this study included only patients with 
normal BMI. Those suffering from any systemic diseases 
and smokers were excluded for the same reason. 

Salivary leptin, a  member of  IL-6 family, prevents 
a decrease in the synthesis of mucin in salivary glands 
after the  activation of  lipopolysaccharides. Thus, the 
salivary leptin plays a role in preventing the growth of 
bacteria altering mucin. Salivary leptin levels were al-
tered in many inflammatory disorders, i.e., form cardiac 
disorders to periodontitis. The severity of disease as op-
posed to healthy controls was studied by means of leptin 
levels in serum or saliva [16-19]. 

There was a  significant reduction in serum leptin 
levels (p  <  0.001) post-NSPT compared to baseline. 
These findings were in accordance with studies conduct-
ed by Shimada et al. and Purwar et al. [6, 15]. Moreover, 
the results of the present study were also in agreement 
with previous studies, which reported that serum leptin 
levels were higher in periodontitis patients [16, 17]. 
Leptin levels have been reported to increase in cardio-
vascular diseases (CVD) patients [18-20]. 

The raised serum leptin level in periodontitis sub-
jects may be due to stimulatory action of lipopolysaccha-
rides and elevated cytokines (TNF-α and IL-1), resulting 
in an increase in leptin production with its subsequent 
release into the systemic circulation [21]. The elevation 
in serum leptin levels could also be a fundamental part 
of  the  immune response and host defense mechanism 
[22]. Inflammation leads to elevated vascular endothe-
lial growth factor (VEGF), which increases the vascular 
network in the gingiva, resulting in leptin being with-
drawn from the gingiva into circulation [23]. As shown 
in various studies, the raised serum leptin levels in peri-
odontitis patients increases the  risk of  cardiovascular 
diseases due to formation of atherogenic plaques from 
the stimulated inflammatory signaling pathway [24, 25]. 
Patients with cardiovascular diseases were not included 
in the  present study; although, based on previous ob-
servations, it can be assumed that elevated serum leptin 
concentrations in patients with periodontitis can lead to 
adverse cardiovascular outcomes. 

The current study used salivary samples for the esti-
mation of leptin levels instead of GCF to overcome chal-
lenges, including contamination with blood, saliva, or 
plaque, and evaporation frequently associated with GCF. 
Saliva collection methods are non-invasive, cost-effec-
tive, fast, and not technique-sensitive compared to GCF. 
Previous studies have also shown that salivary analysis 
reveals current disease activity, making it a potentially 
viable alternative [6]. 

In the  current study, the  SAL level at baseline was 
lower compared to the  value obtained after three 
months post-NSPT (p  <  0.001). Previous studies have 
mentioned a possibly protective role for leptin in main-
taining periodontal health [24]. Our results concur with 
other studies, demonstrating a negative correlation be-
tween SAL levels and PD [6, 26]. In contrast, another 
study showed that leptin was present in both healthy and 
inflamed human gingival tissues, but its concentration 
decreased with worsening of periodontal condition [27]. 

A brief review of  previous published literature on 
salivary leptins indicated that leptins acts as circulating 
cytokines (mediating inflammatory process) and play 
an important role in mucosal host defense. Periodontal 
inflammation-induced cytopathic changes, and results 
in an increased expression of leptin receptors, which can 
be a diagnostic marker as used in earlier studies [25-29]. 
The  importance of  lower levels of SAL in periodontitis 
at baseline may be attributed to the  increased binding 
of  leptin to these receptors [28, 29]. The  leptin causes 
induction of human peripheral mononuclear cells, che-
motaxis, and stimulation of  polymorphonuclear cells. 
Therefore, a higher local concentration of leptin also pro-
tects the host from any infections and inflammation, and 
reflect a fair prognosis periodontal therapy [26, 30-32]. 

Periodontitis is characterized by elevated PI, GI, and 
the presence of periodontal pockets with loss of attach-
ment, as observed at baseline in our study. There was 
a significant improvement in PI, GI, PPD and CAL lev-
els three months post-NSPT. These findings were also 
concurrent with other studies that showed an improve-
ment in periodontal parameters, as periodontal inflam-
mation reduced [6, 26, 27]. 

The current study was limited in its small sample 
size and short follow-up of only three months. A longer 
follow-up period and larger sample size would provide 
a  more reliable evidence about changes in serum and 
salivary leptin levels in patients with periodontitis fol-
lowing non-surgical periodontal therapy. 

CONCLUSIONS 

In the current study, NSPT improved the patients’ oral 
health by decreasing plaque levels, gingivitis, PPD, and fa-
cilitating an improvement in CAL. Moreover, NSPT was 
able to reduce serum leptin and increase salivary leptin 
towards health. Therefore, SAL levels could serve as a bio-
marker to evaluate the status of periodontitis. 
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