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Abstract

Background: Leptin is a hormone produced by adipose tissue that regulates a number of physiological
processes and behaviors including appetite, body weight, neuroendocrine functions and glycaemia. These
effects are mediated via actions on leptin receptors (LepRs) expressed by neurons in the central nervous system
(CNS).

Aim: The aim of this study was to evaluate the significance of leptin levels in T2DM patients compared with
controls and to determine the association of leptin with malondialdehyde (MDA)

Materials and methods: Thirty T2DM patients with the age group of 35 to 50 years were selected for this study
and 30 healthy age matched subjects were selected as a control group. Serum leptin was assessed by ELISA,
malondialdehyde (MDA) was assessed by Thiobarbituric Acid Reactive Substances (TBARS) method and
routine investigations were done by ERBA EM-360 fully automated analyzer.

Results: The mean level of serum leptin was significantly increased in T2DM patients compared with controls.
Serum leptin levels were positively correlated with FPG, PPG, HbAlc, Homeostasis model assessment of
insulin resistance (HOMA-IR), malondialdehyde, Cholesterol, TGL, LDL, BMI and negatively correlated with
HDL.

Conclusion: Leptin might be useful diagnostic marker for the severity of inflammation, chronicity of the disease
and vascular complications.
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I. Introduction

Diabetes mellitus (DM) is a significant cause of global morbidity and mortality worldwide [1]. As type
2 diabetes mellitus (T2DM) is commonly associated with obesity, it has been proposed that adipocytokines,
which are produced by the adipose tissue, can directly influence the pro-atherogenic and pro-inflammatory
environment of the vascular walls and other bioactivities [2]. It is thought that adipocytokines contribute to the
increased risk of vascular complications in patients with type 2 diabetes by modulating vascular function and
affecting inflammatory processes [3].

Leptin is a 16-kDa hormone identified and cloned in 1994, is synthesized and secreted from white
adipose cells [4]. Leptin has a variety of important central and peripheral actions to regulate energy balance,
fertility and bone metabolism that are mediated by specific cell surface leptin receptors expressed by neurons in
the central nervous system (CNS) [5-8]. Leptin transmits signal by binding to its receptor Ob-R, which belongs
to the class | cytokine receptor family. The long form, namely Ob-Rb is essential in mediating most of the
biological effects of leptin and is highly expressed in the hypothalamus. It is also found to be expressed in
several cell types relevant to Cardiovascular Diseases (CVD) (eg, macrophage, endothelial cell, and smooth
muscle cells) thus providing evidence for the role of leptin in signaling for atherogenic events [9]. Leptin also
plays an important role in inflammatory processes involving T cells and has been reported to modulate T-helper
cell activity in the cellular immune response [10,11]. Hence, leptin has a dual role in inflammation: it activates
monocytes and macrophages, potentiates production of the proinflammatory cytokines TNF-a, IL-6 and IL-9,
and directs T-cell differentiation to Th1 phenotype [12-15]. Malondialdehyde (MDA) is one of the end products
of oxidative reactions, can be detected in several biological fluids and tissues and is therefore used as a
biomarker of lipid peroxidation and oxidative stress [16, 17]. So, the objective of the present study was to
evaluate the significance of leptin levels in T2DM patients compared with controls and to determine the
association of leptin with malondialdehyde.

Il. Materials and methods
A total of 30 type 2 diabetic patients of both sexes aged between 35-50 years on oral hypoglycemic
drugs, attending diabetic out-patient department of NIMRA Institute of Medical Sciences, Jupudi, Andhra
Pradesh, India, were selected for our study. We excluded the patients based on the following criteria: Patients on
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insulin, Smokers, Alcoholics, Tobacco chewers, abnormal urinary sediment, urinary tract infection, history of
other renal disease and active or chronic persistent infection or inflammatory disorders, neoplastic disorders,
uncontrolled thyroid disorders, severe liver dysfunction, history of acute myocardial infarction, stroke, and
occlusive peripheral vascular disease. Thirty healthy individual age, sex matched subjects were selected as
control. The informed consent was obtained from all the study subjects and the study was approved by the
Institutional Human Ethics Committee (IHEC). Experiments were done in accordance with Helsinki declaration
of 1975.

Biochemical analysis:

Fasting blood samples were obtained from the subjects and centrifuged at 2000xg for 10 min. Samples
were analyzed for glucose, lipid profile (Total Cholesterol, HDL, LDL, triglycerides) using by ERBA EM-360
fully automated analyzer. Serum leptin and Insulin was assessed by Enzyme Linked Immuno Sorbent Assay
(ELISA).Serum malondialdehyde (MDA) was estimated by Thiobarbituric Acid Reactive Substances (TBARS)
method [18] and the 2 hour post prandial venous blood sample collected for plasma glucose (PPG) analysis.
Homeostasis model assessment for insulin resistance evaluation (HOMA-IR) was calculated using the equation:
fasting plasma insulin x glucose/22.5 [19].

Statistical analysis: Statistical analyses were carried out with SPSS 20.0. Values were expressed as
mean * standard deviation by t-test, p value < 0.05 was considered statistically significant. The Pearson
correlation test was used for correlation analysis.

I11. Results
Table 1: Comparison of baseline characteristics between controls and T2 DM patients
Parameters Control group Study group p- value
(n=30) (n=30)

Age 40.0845.5 40.5+4.6 0.672
Males (%) 80.3 84.6 NA
Females (%) 19.7 14.4 NA
Body mass index (BMI) 24.2+1.3 26.8+2.9 0.001
Waist/Hip ratio 0.91+0.04 0.92+0.06 0.105
Systolic BP_(mm Hg) 112152 121.847.2 0.05
Diastolic (mm Hg) 78.5+3.2 83.2+5.0 0.03

Data are expre

ssed as mean £SD, p value <0.05 was considered statistically significant.
Table 2: Comparison of biochemical parameters between control and T2DM patients

Parameters Control group Study group p- value
(n=30) (n=30)
Fasting plasma glucose (mg/dl) 85.749.5 148.8+10.6 0.001
post prandial plasma glucose 118.5+17.8 230.2+22.4 0.001
(mg/dl)
HbAILC (%) 5.8+04 8.2+2.3 0.001
Serum cholesterol (mg/dl) 174.5+18.1 203.1+27.6 0.001
Serum Triglycerides (mg/dl) 92.5+25.3 149.3+£39.7 0.004
HDL cholesterol (mg/dl) 44.545.4 38.2+4.1 0.009
LDL cholesterol (mg/dI) 114.1+19.5 137.3+21.4 0.004
Creatinine(mg/dl) 0.69+0.14 0.740.19 0.08
Insulin (UIU/ml) 6.5+0.7 10.8+2.6 0.001
HOMA-IR 1.32+0.17 3.17+0.99 0.001
Malondialdehyde 1.9+0.52 3.9+0.51 0.001
(1 mol/L)
Serum Leptin (ng/ml) 6.84+0.9 14.2+3.6 0.001

Data are expressed as mean £SD, p value <0.05 was considered statistically significant.

Table 3: Correlation between Serum Leptin &measured parameters

Parameters Correlation Coefficient(r) p- value
FPG 0.531** 0.001
PPG 0.321* 0.042

HbAlc 0.489** 0.002
HOMA-IR 0.533** 0.001

Cholesterol 0.535** 0.002
TGL 0.639** 0.001
HDL -0.598** 0.001
LDL 0.369** 0.004

Malondialdehyde 0.669** 0.001
BMI 0.294* 0.023
WI/H ratio 0.138 0.292

**Correlation is significant at the 0.01 level (2-tailed).
*Correlation is significant at the 0.05 level (2-tailed).
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Table 4: Correlation between MDA& measured parameters

Parameters Correlation Coefficient(r) p- value
FPG 0.541** 0.001
PPG 0.311* 0.004

HbAlc 0.498** 0.001

Cholesterol 0.535** 0.002
TGL 0.639** 0.001
HDL -0.538** 0.001
LDL 0.369** 0.004

**Correlation is significant at the 0.01 level (2-tailed).
*Correlation is significant at the 0.05 level (2-tailed).

V. Discussion

Adiposity and altered adipokine secretion seem to predispose to the development of type 2 diabetes
[20]. In the present study, we observed that serum leptin and MDA levels were significantly increased in T2DM
subjects compared with controls. It also shows that leptin levels were positively correlated with FPG, PPG and
HbAlc, HOMA-IR which means indicating its relevance of low grade systemic inflammation. Moreover, it is
shown that not only chronic hyperglycemia but also lipid abnormalities and elevated BMI accelerate
development of inflammatory process in T2DM patients. Increased leptin levels leads to activation of several
proinflammatory cytokines and its lack of activity leads to insulin resistance [21-23]. Leptin potentiates
secretion of tumor necrosis factor and interleukins 2 and 6 increases generation and accumulation of reactive
oxygen species, and enhances expression of monocyte chemoattractant protein-1 [24,25]. Leptin stimulates
production of proinflammatory cytokines and enhances production of Thl-type cytokines. In endothelial cells,
leptin stimulates transforming growth factor-3 synthesis [26, 27].

Leptin may increase oxidative stress through multiple mechanisms. In bovine aortic endothelial cells,
leptin increases formation of reactive oxygen species in a process coupled with increased fatty acid oxidation
and activation of protein kinase A [25]. And also our study shows that serum MDA levels shows strong positive
correlation between FPG, PPG, HbAlc, total cholesterol, LDL,TGL and negative correlation with HDL. Co-
occurrence of obesity and T2DM could lead to increased MDA, in which leptin may be involved, at least in part.
So, in this regard, the current data support for the hypothesis that, chronicity of T2DM may leads to
inflammatory condition. Oxidative stress can be described as a condition resulting from an uncontrolled increase
in free oxygen radicals or an insufficiency in the antioxidant system under certain pathological states. Free
oxygen radicals have important toxic effects; chiefly the hydroxyl radical and to a lesser extent the superoxide
anion lead to peroxidation of membrane lipids thereby causing production of MDA [28]. Therefore, alternation
of leptin levels may be a part of the etiology of inflammatory process and vascular complications of T2DM.

In conclusion serum leptin might be potentially useful diagnostic marker for the severity of
inflammation, chronicity of the disease and vascular complications.
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