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ABSTRACT
Aim: To compare the effect of scaling and root planing on the serum ratio of leptin to adiponectin in patients with moderate to severe chronic 
periodontitis with and without Type 2 diabetes mellitus.
Methods: Study involved  45 subjects - Group I: 15 periodontally and systemically healthy subjects, Group II: 15 moderate to severe chronic 
periodontitis subjects without type 2 diabetes mellitus, Group III: 15 moderate to severe chronic periodontitis subjects diagnosed with type 2 
diabetes mellitus having HbA1c levels <7%. After blood collection, periodontal parameters like plaque index, modied gingival index, pocket 
probing depth and clinical attachment level were recorded at baseline. Scaling and root planing was performed on Group II and Group III subjects. 
Periodontal parameters and serum levels of leptin and adiponectin were estimated on 45th day after scaling and root planing. 
Results: At baseline the periodontal parameters like plaque index, modied gingival index, probing pocket depth, clinical attachment level and 
serum levels of leptin, adiponectin and leptin/adiponectin ratio were statistically signicant between the groups. On 45th day, after scaling and root 
planing, both Group II and Group III showed a statistically signicant change in periodontal parameters and serum ratio of leptin/ adiponectin.
Conclusion: Our ndings suggest that leptin and adiponectin could serve as a potential biomarkers for periodontitis.
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INTRODUCTION
Adipose tissue which is a specialized organ for fat storage and release, 
is considered an active endocrine gland capable of synthesizing and 

1secreting adipokines such as adiponectin and leptin.  Adipokines such 
as leptin, adiponectin, resistin, and visfatin, a group of bioactive 
molecules are important in periodontal inammation for functioning 
as pro-inammatory and anti-inammatory cytokines.

Leptin and adiponectin plays a critical role in immune response, bone 
and lipid metabolism, as well as in energy expenditure, and insulin 
sensitivity modulation. Leptin is a 16-kDa nonglycosylated peptide 
hormone. It is synthesized mainly in adipocytes and can regulate 
weight control and modulate other pathophysiological functions such 

2as insulin sensitivity and inammation.  Adiponectin, a 244-residue 
protein is produced mainly by white adipose tissue. Adiponectin 
increases fatty acid oxidation and reduces the synthesis of glucose in 

3the liver and has  anti-inammatory properties.

An increased leptin/adiponectin ratio has been shown to be related to 
insulin resistance in obesity, type 2 diabetes mellitus, or metabolic 
syndrome. Since leptin and adiponectin are also involved in the 
inammatory process, this biomarker might play some role in 
prediction of chronic inammation. Besides being known as an 
appetite controller, leptin exerts roles in both systemic and local 

4inammatory processes.

Determining the biomarkers for screening and predicting the early 
onset of disease (prognostic tests) or evaluating the disease activity and 
efcacy of therapy (diagnostic tests) has been a great challenge in 
periodontology. Hence this study aims to assess the difference in serum 
ratio of leptin/adiponectin among moderate to severe chronic 
periodontitis patients with and without type 2 diabetes mellitus before 
and after scaling and root planing and compare them with systemically 
and periodontally healthy subjects.

MATERIALS AND METHODS
The subjects were recruited from the Out-patient Department of 
Periodontology, Meenakshi Ammal Dental College and Hospital, 
Chennai. A total of 45 subjects were selected and divided into three 
groups based on the inclusion and exclusion criteria. The study was 
approved by the “Institutional Review Board” MAHER - Deemed to 
be University, Chennai (MADC/IRB/2017/2220). The patients were 

explained about the study and written informed consent was obtained 
from those who agreed to voluntarily participate in this study.

Inclusion criteria included 1) Age group 35 to 70 years. 2)Should have 
≥ 10 natural teeth. 3)Healthy controls: clinically healthy periodontium, 
probing pocket depth ≤ 3 mm, with no evidence of attachment loss and 
bone loss on radiographs, and no systemic disease. 4)Moderate to 
severe chronic periodontitis subjects without type 2 diabetes mellitus 
(HbA1c 4-6%) and signs of clinical inammation with ≥3mm clinical 
attachment loss (CAL) and radiographic bone loss. 5)Moderate to 
severe chronic periodontitis patients (same as above mentioned 
criteria) with type 2 diabetes mellitus having HbA1c levels <7%. 
Exclusion criteria included 1) Aggressive periodontitis. 2)Smokers. 
3)Pregnancy. 4) Any systemic disease like hypertension, heart disease 
that can alter the course of periodontal disease. 5) Those who had any 
course of medication affecting periodontal status within 1 month or 
had received periodontal therapy within 6 months. The power of the 
study was calculated as 98% with the sample size of 45 subjects during 
the course of the study.

The selected 45 subjects were divided into three groups:
GROUP I: 15 periodontally and systemically healthy subjects.
GROUP II: 15 moderate to severe chronic periodontitis subjects 
without type 2 diabetes mellitus.
GROUP III: 15 moderate to severe chronic periodontitis subjects 
diagnosed with type 2 diabetes mellitus having HbA1c levels <7%.

Subjects for all the groups were selected after a brief case history 
recording which included patient's chief complaint, medical and dental 
history, oral examination and radiographic examination. Demographic 
variables such as age, height and weight in healthy, moderate to severe 
chronic periodontitis subjects with and without type 2 diabetes 
mellitus were recorded in the initial visit.

5ml of fasting venous blood for the estimation of leptin and 
adiponectin was collected from each part icipant  using 
nonanticoagulated blood tube. After 1-hour clotting at room 
temperature, serum was separated from blood by centrifuging at 3500 
rpm for 15 minutes at 4ºC. Then, the serum was immediately 
transferred to an Eppendorf tube and stored at −70º C until the time of 
assay.
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After blood collection plaque index, modied gingival index, pocket 
probing depth and clinical attachment level were recorded at baseline.

15 subjects in Group II and 15 subjects in Group III underwent scaling. 
After 7–10 days subgingival debridement was done for all the four 
quadrants. Oral hygiene instructions were given. Patients were re-
evaluated on 45th day after completion of subgingival debridement. 
Blood samples were collected and periodontal parameters were 
recorded.

Leptin and adiponectin levels were estimated using ELISA kit 
(BIOASSAY TECHNOLOGY LABORATORY). 

STATISTICAL ANALYSIS
Statistical analysis was done using Statistical Package for Social 
Sciences (SPSS) version 20.1 The tests for normality Kolmogorov-
Smirnov and Shapiro-Wilks tests revealed that all variables follow 
Normal distribution. To analyse the data, Parametric methods were 
applied. The mean values between the three groups were compared 
using one-way ANOVA.The linear relationship between clinical and 
serum parameters was assessed using Pearson correlation co-efcient. 
In the present study, p<0.05 was considered as the level of signicance.

RESULTS
When Group I was compared with Group II and Group III at baseline 
like plaque index, modied gingival index, probing pocket depth, 
clinical attachment level and serum levels of leptin, adiponectin and 
leptin/adiponectin ratio were statistically signicant. On 45th day, 
after scaling and root planing, both Group II and Group III showed a 
statistically signicant change in periodontal parameters and serum 
ratio of leptin/ adiponectin. On inter group comparison of Group II and 
Group III, only modied gingival index showed a statistically 
signicant difference. The correlation between the periodontal 
parameters and serum leptin level at baseline was positively correlated 
with all the parameters and with serum adiponectin level it was 
negatively correlated with all the parameters in Group II and Group III. 
The correlation between the periodontal parameters and serum leptin 

thlevel on 45  day in Group II was negatively correlated with all the 
parameters and with serum adiponectin level it was positively 
correlated with plaque index and modied gingival index. The 
correlation between the periodontal parameters and serum leptin level 

thon 45  day in Group III was negatively correlated with plaque index 
and modied gingival index and with serum adiponectin level it was 
positively correlated with plaque index and modied gingival index.

DISCUSSION 
Leptin is considered to be a proinammatory cytokine involved in the 
inammatory response as it modulates the function of immunocytes 
such as T-cells, monocytes, and natural killer cells. These 
immunocytes are directly activated by leptin, leading to an elevation in 

5the release of other inammatory mediators.  Inversely, adiponectin, 
the insulin-sensitizing adipokine, mediates anti-inammatory effects 
in the process of inammation and functions in cell proliferation, 
differentiation, and regeneration. 

In our study variables such as age, height and weight were recorded in the 
initial visit. The mean age in all the groups was above 35 years. It is seen 
that prevalence of chronic periodontitis is more in individuals above 35 
years of age. This was consistent with the ndings of Rylander et al., 

61986,  who also reported increased prevalence of periodontitis above 35 
7years of age. Sheridan 1987  found that periodontal disease increases in 

prevalence and severity with age. The mean BMI in all the three groups 
8were similar. Bahceci et al., 2007  established in a study that obese 

individuals have an increased levels of serum leptin and decreased levels 
of serum adiponectin. So, non-obese subjects were selected to evaluate 
the effect of periodontal inammation on serum levels of leptin and 
adiponectin.  

When the mean difference of plaque index, modied gingival index, 
probing pocket depth and clinical attachment level of Group  I with 
Group  II and Group  I with Group  III at baseline were compared, the 
difference was statistically signicant. The mean value of plaque 
index, modied gingival index, probing depth and clinical attachment 
level were signicantly higher in Group  II and Group  III compared to 
Group  I. This is because Group  II and Group  III included subjects 
with moderate to severe chronic periodontitis. Group  III showed a 
higher mean plaque index, modied gingival index, probing depth and 
clinical attachment level compared to Group  II but the difference was 

statistically insignicant. In our study Group  III included subjects 
with moderate to severe chronic periodontitis subjects with an HbA1c 

9levels <7%. Abbas et al., 2006  showed a signicant increase in plaque 
index, probing depth and attachment loss only in chronic periodontitis 
subjects with impaired glycemic control.

The mean value of leptin at baseline was signicantly higher in Group  
II when compared to Group  I. This is in accordance with the study 

10done by Bullon et al., 2009  who stated that the increase in leptin levels 
in periodontitis patients is rstly due to the gingival inammation 
resulting in vasodilation and secondly, serum levels of leptin would 
increase as a defense mechanism of the body to ght the periodontal 
inammation. The mean value of leptin at baseline were higher in 
Group  III patients when compared to Group  II. This is in accordance 

11with the study done by Ceddia RB 2002  who stated that serum levels 
of leptin are increased in type 2 diabetes mellitus. Leptin decrease pre-
proinsulin mRNA expression in β cells thus decreasing the synthesis of 
insulin. It also reduces the release of insulin from human pancreatic β 
cells, which leads to the development of type 2 diabetes mellitus. 

The values of adiponectin at baseline was signicantly less in Group  II 
and Group  III when compared to Group  I. This is in accordance with 

12the study done by Villarreal Molina MT et al., 2012.  Any chronic 
inammation inhibits production of adiponectin, probably through 
increased levels of proinammatory cytokines. Higher adiponectin 
levels correlates with better insulin sensitivity and glucose metabolism 
and lower adiponectin levels correlates with higher insulin resistance 
and abnormal glucose metabolism. Lower serum adiponectin levels 
leading to abnormal glucose metabolism is associated with the 
development of type 2 diabetes mellitus. The mechanism is not very 

13clear however, it was mentioned in the study by Durrani et al., 2013  
that the diabetes susceptibility locus which is seen on chromosome 
3q27 has been found to contain adiponectin gene and multiple 
polymorphisms of the adiponectin gene have also been observed in 
type 2 diabetes mellitus.  

The comparison of values of leptin/adiponectin ratio between Group  I 
and Group  II, Group  I and Group  III and Group  II and Group  III at 
baseline was statistically signicant (p value <0.001). Group  III 
subjects showed signicantly higher leptin/adiponectin ratio levels 
which shows that chronic periodontitis could inuence the level of 
adipokines in serum and change the leptin/adiponectin ratio, and the 
effect would be enhanced in subjects with type 2 diabetes. Hirabara et 

14al., 2012  stated that the increase in the inammatory cytokines could 
impair insulin signaling pathways as well as reduce the function of 
mitochondria and result in insulin resistance. The ratio of 
leptin/adiponectin can be used as a reliable index of insulin sensitivity 

15(Oda N et al., 2008).

Studies have earlier been conducted to evaluate the serum levels of 
adipokines in chronic periodontitis subjects with type 2 diabetes 
mellitus. But the effect of scaling and root planing has not been 
evaluated. So in our study, after blood sample collection and baseline 
evaluation of periodontal parameters, Group  II and Group  III subjects 
underwent scaling and root planing. They were then recalled on 45th 
day to evaluate the effect of scaling and root planing (SRP) on the 
periodontal parameters and the serum levels of adipokines.

After scaling and root planing, both Group  II and Group  III showed a 
reduction in the plaque index and modied gingival index scores due to 
the reinforcement of oral hygiene. The reduction in probing pocket depth 
and clinical attachment level in Group  II and Group  III after scaling and 
root planing is due to decrease in inammation following reinforcement 
of oral hygiene practices. The reduction in inammatory load after 
scaling and root planing in Group  II and Group  III also led to the 
reduction in leptin levels. Leptin synthesis is stimulated by infection, 
endotoxin, and cytokines, e.g. tumor necrosis factor (TNF), leukemia 

16inhibitory factor (LIF), and interleukin 1(IL-1) (Grunfeld C,1996).  
Scaling and root planing leads to reduction in inammation which 
reduces the levels of pro inammatory cytokines which leads to 
reduction in leptin levels in Group  II and Group  III. Following scaling 
and root planing, the levels of adiponectin increased in Group  II and 
Group  III. This was in accordance with the study done by Yamaguchi et 

17al., 2007.  Expression of adiponectin is regulated by pro-inammatory 
mediators such as IL-6, which suppresses adiponectin transcription and 

18 translation in an adipocyte cell line (Fasshauer et al., 2003).

The periodontal parameters and serum leptin, adiponectin, 
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leptin/adiponectin ratio were correlated using Pearson correlation co-
efcient analysis. The correlation between the clinical parameters and 
serum levels of leptin at baseline in Group  II and Group  III was 
positively correlated and with adiponectin it was negatively correlated. 

The correlation between the periodontal parameters and serum leptin 
level on 45th day in Group  II was negatively correlated with all the 
parameters and with serum adiponectin level it was positively 
correlated with plaque index and modied gingival index. The 
correlation between the periodontal parameters and serum leptin level 
on 45th day in Group  III was negatively correlated with plaque index 
and modied gingival index and serum adiponectin level in Group  III 
was positively correlated with plaque index and modied gingival 
index. This indicates that serum leptin and adiponectin levels 
following scaling and root planing are more inuenced by 
inammation as measured by plaque index score and modied 
gingival index score.

Within the limitations of the study it can been inferred that chronic 
periodontitis could inuence the level of adipokines in serum and 
change the ratio of leptin/ adiponectin. The serum levels of leptin and  
adiponectin has a potential relationship between periodontal 
inammation and insulin resistance. Further studies are required to 
explore the mechanism and to clarify the cause-effect relationship 
between circulating  adipokines and periodontitis.

CONCLUSION
Higher serum levels of leptin in moderate to severe chronic 
periodontitis subjects with and without type 2 diabetes denotes the 
involvement of this adipokine in the pathogenesis of periodontitis and 
diabetes mellitus. The lowered serum levels of adiponectin clearly 
shows its anti-inammatory and anti- diabetic properties. 
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Table- 1 - Mean and standard deviation Serum Leptin level, Serum 
Adiponectin Level, Serum Leptin/Adiponectin ratio in Group I, 
Group II and Group III at baseline 

Table - 2 – Comparison of mean, standard deviation and test of 
significance of Plaque Index, Modified Gingival Index, Probing 
Pocket Depth (PPD), Clinical Attachment Level (CAL), Serum 
Leptin level, Serum Adiponectin Level, Serum Leptin/ Adiponectin 
ratio in Group I at base line and Group II and Group III between 

thbaseline and on 45  day.

Table 3 – Correlation between clinical parameters and serum 
levels of leptin, adiponectin at baseline in Group II and Group III.

Table 4 - Correlation between clinical parameters and serum  
levels of leptin, adiponectin on 45th day in Group II and Group III.

REFERENCES
1.  Arner P. Insulin resistance in type 2 diabetes: role of the adipokines. Curt Mol Med 

2005;5(3):333 -339. 
2.  Ahima RS, Flier JS. Leptin. Ann Rev of Physio 2000;62:413-437. 
3.  Lago F, Gómez R, Gómez-Reino JJ. Adipokines as novel modulators of lipid 

metabolism. Trends in Biochem Sci 2009;34:500–510.
4.  Tian YF, Chang WC, Loh CH, Hsieh PS. Leptin-mediated inammatory signaling 

crucially links visceral fat inammation to obesity-associated beta-cell dysfunction. 
Life Sci 2014;116(1):51–8.

5.  Lekva T, Michelsen AE, Aukrust P, Henriksen T, Bollerslev J, Ueland T. Leptin and 
adiponectin as predictors of cardiovascular risk after gestational diabetes mellitus. 
Cardiovasc Diabetol 2017;16(1):5.

6.  Rylander H, Ramberg P, Blohme G, Lindhe J. Prevalence of periodontal disease in 
young diabetics. J Clin periodontol 1986;14:38-43.

7.  Sheridan. Advances in dental research. J Am Dent Asso 1987;115:741-742.
8.  Bahceci M, Gokalp D, Bahceci S, Tuzcu A, Atmaca S, Arikan S. The correlation between 

adiposity and adiponectin, tumor necrosis factor alpha, interleukin-6 and high-
sensitivity C-reactive protein levels. Is adipocyte size associated with inammation in 
adults? J Endocrinol Invest 2007;30:210–214.

9.  Abbas R. Periodontal health and Biochemical study on saliva and gingival crevicular 
uid among Diabetics and non- Diabetics. J Bagh coll Dentistry 2006;20(1):52-57.

10.  Bullon P, Morillo JM, Tortosa RMC, Quiles JL, Newman HN, Battino M. Metabolic 
syndrome and periodontitis: Is oxidative stress a common link? J Dent Res 2009; 
88(6):503–518.

11.  Ceddia RB, Koistinen HA, Zierath JR, Sweeney G. Analysis of paradoxical observation on 
the association between leptin and insulin resistance. The FASEB J 2002;16:1163-1176.

12.  Villarreal-Molina MT, Antuna-Puente B. Adiponectin: anti-inammatory and 
cardioprotective effects. Biochimie 2012;94(10):2143–9.

13.  Durrani, S, Shah, J, Khan, M. A,  Jan, M. R. Relationship of adiponectin level with 
glycemic status and lipid prole in type 2 diabetic men. Biomedica 2013;29:131-135.

14.  Hirabara S.M, Gorjao R, Vinolo M.A. Molecular targets related to inammation and 
insulin resistance and potential interventions.  J Biomed and Biotech 2012;1-16.

15.  Oda N, Imamura S, Fujita T. The ratio of leptin to adiponectin can be used as an index of 
insulin resistance.  Metabolism 2008;57(2):268-273.

16.  Grunfeld, C. Endotoxin and cytokines induce expression of leptin, the ob gene product, 
in hamsters. J Clin Invest 1996;97:2152–2157.

17.  Yamaguchi N, Kukita T, Li Y.J, Martinez Argueta J.G, Saito T, Hanazawa S. Adiponectin 
inhibits osteoclast formation stimulated by lipopolysaccharide from Actinobacillus 
actinomycetemcomitans. Immunol Med Microbiol 2007;49:28-34.

18. Fasshauer, M. Adiponectin gene expression and secretion is inhibited by interleukin-6 in 
3T3-L1 adipocytes. Biochem Biophy Res Commun 2003;301:1045–1050.

International Journal of Scientific Research 3

PRINT ISSN No 2277 - 8179Volume-8 | Issue-5 | May-2019

Variable Mean ± Std.Dev
Group I Group II Group III 

Leptin (ng/ml) 2.271+ 0.195 2.971+ 0.253 3.459 + 0.423 
Adiponectin(mg/l) 18.310 + 4.780 10.391+1.686 6.879 + 2.750 
Leptin/adiponectin ratio 0.134 + 0.044 0.296 + 0.072 0.555 + 0.206 

Variable Duration Mean ± Std. Dev

Group II Group III Between 
group II and 
group III

Plaque 
Index

Baseline 2.294  0.112 2.296  0.116
On 45th day 0.517  0.052 0.557  0.077
p-value <0.001* <0.001* 0.108 (NS)

Modied 
Gingival 
Index

Baseline 3.155  0.161 3.190  0.0598
On 45th day 0.663  0.132 0.778  0.067
p-value <0.001* <0.001* 0.007*

Probing 
pocket 
depth(mm)

Baseline 6.569  0.856 6.513  0.593
On 45th day 4.579  0.331 4.613  0.296
p-value <0.001* <0.001* 0.765 (NS)

CAL (mm) Baseline 6.749  0.880 6.929  0.634
On 45th day 4.621  0.297 4.670  0.252
p-value <0.001* <0.001* 0.632 (NS)

Leptin 
(ng/ml)

Baseline 2.971  0.253 3.459  0.423
On 45th day 2.075  0.314 2.237  0.384
p-value <0.001* <0.001* 0.215 (NS)

Adiponectin 
(mg/l)

Baseline 10.391  1.686 6.879  2.750
On 45th day 13.198  4.097 11.591  1.635
p-value 0.021* <0.001* 0.169 (NS)

Leptin/ 
adiponectin 
ratio

Baseline 0.296  0.072 0.555  0.206
On 45th day 0.189  0.115 0.201  0.063
p-value 0.005* <0.001* 0.735 (NS)

Variables Group II Group III

Leptin Adiponectin Leptin Adiponectin

Plaque Index Correlation 0.955 -0.892 0.886 -0.731
P-value 0.000 * 0.000* 0.000* 0.002*

Modied 
Gingival Index

Correlation 0.372 -0.197 0.580 -0.360

P-value 0.172 
(NS)

0.481 (NS) 0.023* 0.188 (NS)

Probing pocket 
depth(mm)

Correlation 0.540 -0.699 0.619 -0.645
P-value 0.038* 0.004* 0.014* 0.009*

Clinical attachment 
level (mm)

Correlation 0.571 -0.727 0.339 -0.509
P-value 0.026* 0.002* 0.141

(NS)
0.053 (NS)

Variables Group II Group III
Leptin Adiponectin Leptin Adiponectin 

Plaque 
Index

Correlation -0.763 0.712 -0.933 0.980
P-value 0.001* 0.003* 0.000* 0.000*

Modied 
Gingival 
Index

Correlation -0.600 0.622 -0.723 0.831
P-value 0.018* 0.013* 0.002* 0.000*

Probing 
depth(mm)

Correlation -0.050 -0.079 0.333 -0.543
P-value 0.859

(NS)
0.779
(NS)

0.225
(NS)

0.087
(NS)

CAL(mm) Correlation -0.108 -0.170 0.182 -0.347
P-value 0.701

(NS)
0.544
(NS)

0.515
(NS)

0.206
(NS)


