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PREFACE 

 

 With the changes in the global dietary system together with the increased 

sedentary lifestyle, the global obesity prevalence has nearly tripled since 1975, and it 

continues to grow at a pandemic rate. Accumulating evidence suggests that obesity is 

associated with the increased risk of numerous metabolic complications, which is 

assumed due to the changes in the adipose tissues, leading to premature disability and 

increased mortality. The remodeling of the white adipose tissues due to excessive fat 

accumulation induces chronic low-grade inflammation compromising its endocrine 

function, affecting the release of adipokines along with increased oxidative stress. This 

shifts the lipid deposition to the ectopic sites inducing metabolic syndrome. 

Furthermore, fat-enriched diets markedly alter the hepatic gene expression patterns of 

several structural and metabolic proteins, leading to the development of the fatty liver. 

Besides, obesity also induces oxidative stress, mitochondrial dysfunction, and affects 

the thermogenesis activity of the brown adipose tissue. Since, the activity of AMPK, a 

metabolic sensor involved in energy regulation, is diminished in obesity and fatty liver. 

Phosphorylation of AMPK and its downstream pathway contributes a significant role in 

the treatment of obesity, fatty liver, and associated metabolic complications. There is a 

close association between obesity and the development of insulin resistance, where the 

occurrence of type-2 diabetes mellitus is common in obesity. In this regard, we 

hypothesized, the re-purposing of the US-FDA approved oral hypoglycemic drug 

sitagliptin for the management of obesity and associated metabolic complications in the 

animal models of high-fat and fructose water diet-induced obesity. 
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The entire thesis is divided into seven chapters. Chapter one includes the 

introduction to obesity and its pathophysiology, brief discussion related to AMPK, 

sitagliptin, and the basis of the present study. Chapter two deals with an overview of 

obesity, its epidemiology, complications, and management. Along with this, it lays 

emphasis on the dysfunctions induced in the adipose tissues in obesity and the role of 

AMPK in the regulation of obesity. It presents a detailed profile of sitagliptin and 

discusses the reported clinical observations of sitagliptin on the metabolic syndrome 

parameters. Chapter three illustrates the proposed objective of the study in the high-fat 

fructose water diet-induced animal model of obesity. Chapter four deals with the 

experimental designs, materials used, and the methods involved in the evaluation of the 

metabolic syndrome parameters. It discusses the western blotting and the reverse 

transcriptase-polymerase chain reaction protocols for the evaluation of the protein and 

gene expressions, respectively. Chapter five illustrates the results of the studies 

performed in previous chapter four. Chapter six includes a detailed discussion about 

the results of the study in reference to the earlier findings. Chapter seven concludes the 

study of the present research work. In the first study, by using the high-fat (60%) 

fructose water (20%) diet-induced obesity and metabolic syndrome mice model, we 

observed weight reduction potential with a higher dose of sitagliptin. It improved the 

metabolic syndrome parameters and improved serum adipokine levels. In the second 

study in the obese mice model, we found that sitagliptin ameliorated the fatty liver by 

up-regulating the hepatic adiponectin expression and reduced inflammation in the white 

adipose tissues. In the third study in the metabolically compromised obese mice, 

sitagliptin reduced the oxidative stress and improved the thermogenesis and 

mitochondrial biogenesis markers in the adipose tissues. Thus, our findings suggest the 
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experimental basis for the treatment of obesity and related metabolic complications with 

sitagliptin through the activation of AMPK and its downstream targets.  
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