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Abstract
In Today era, obesity is a serious health problem which is growing very rapidly in both developed and the developing countries. It is a complex disease that leads to the excess of fat accumulation in the body which produces negative effect in the health after few years. It is increasing very rapidly that it does not show any sign of slowing down. In the current scenario, obesity is a stimulating health problem and is growing very rapidly in the world. It is a complex disease caused by the imbalance between the energy intake and the energy expenditure. There is various disease associated with the obesity i.e diabetes, hypertension, cancer, atherosclerosis and other cardiovascular problems which produces a serious impact on social and financial system of the population. Moreover, by changing the lifestyle and other behavioural changes might help in decreasing the weight loss, but it is quiet challenging to achieve. Nearly 10-20% male and 20-30% females come under the obese condition. The most convenient therapy for treating the obesity is to use of synthetic drugs available in the markets like orlistat, sibutramine but these drugs are having serious side-effects, along with this surgical procedure are also used by these are also not safe.
Introduction
Obesity is a complex and multifaceted health condition that has become a significant global health concern. Characterized by an excessive accumulation of body fat, it is typically measured using the body mass index (BMI), where a BMI of 30 or above indicates obesity [1].  Obesity poses a significant risk for various chronic diseases, including heart disease, diabetes, hypertension, and certain types of cancer. This condition results from multiple factors such as genetic predisposition, behavioral aspects, environmental influences, and social determinants [2].
World Health Organization (WHO) classified obesity in two ways: -chronic and the severe disease which occurred in both developed and the developing countries affecting both adults and the children. The prevalence of obesity has been on a steady rise across the globe, affecting both adults and children and spanning all segments of society[3].  This alarming increase underscores the importance of understanding the underlying causes of obesity and implementing comprehensive strategies to prevent and manage it. The epidemic of obesity poses not only significant health risks but also a substantial economic burden due to increased healthcare costs and loss of productivity. It is crucial to recognize obesity as a severe health issue and not merely a cosmetic concern, as it significantly impacts an individual's quality of life and longevity[4]. Effective interventions to combat obesity involve dietary modifications, increased physical activity, behavioural changes, and in some instances, pharmacological treatments or surgery. The growing understanding of obesity's complexity necessitates multidisciplinary and multi-sectoral approaches for successful management and prevention [5]. 
	S.No.
	Classification
	BMI (kg/m2)

	1.
	Underweight
	<18.5

	2.
	Normal range
	18.5-24.9

	3.
	Overweight (Pre obese)
	25.0-29.5

	4.
	Obese person 
	>30.0

	5.
	Class I obesity
	30.0-34.9

	6.
	Class II obesity
	35.0-39.9

	7.
	Severe obese
	>40.0


 





Table 1: Classification of obesity given by WHO
Types of obesity 
Central (android) and peripheral (gynoid) obesity 
The obesity is mainly of two types one is central also called as android obesity which is very common among men with higher risk of mortality and the other one is called as peripheral obesity also known as gynoid, which is common in women. The visceral adipose tissue is metabolically more active than subcutaneous fat which increases the rate of glucose, type II diabetes, mellitus and hyperinsulinism and due to increase in insulin secretion there is increase in sodium reabsorption which result in hypertension [6]. Central obesity also increases the amount of cholesterol in the form of low- density lipoprotein which further causes atherosclerotic cardiovascular disease and gall stones. Increase in visceral fat which relate to increase in waist: hip ratio and more commonly called as apple versus pear distribution of fat. Computer topography is a well noted method for determining the correlation between the anterior-posterior abdominal diameter and visceral fat distribution than the waist: hip ratio, which is commonly seen in the women having both central and peripheral obesity [7].
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                                  Figure 1: Complication associated with obesity
Complications associated with obesity
Obesity is a significant risk factor for several serious health complications that can affect nearly every system in the body. It is associated with an increased risk of a wide range of diseases, including cardiovascular disease, type 2 diabetes, certain types of cancer, and sleep disorders[8].
Cardiovascular diseases, including hypertension, coronary heart disease, and stroke, are among the most prevalent and severe complications associated with obesity. Obesity leads to changes in the structure and function of the heart, causing increased workload, enlargement of the heart (hypertrophy), and eventually heart failure [9]. Furthermore, obesity is strongly linked to dyslipidemia and hypertension, key risk factors for atherosclerosis and coronary heart disease [9].
Obesity is also a significant risk factor for type 2 diabetes. The excess adipose tissue in obese individuals results in increased levels of free fatty acids and inflammation, leading to insulin resistance. Over time, the pancreas fails to compensate for the resistance, leading to elevated blood sugar levels and the onset of type 2 diabetes [10].
Additionally, obesity has been linked to several types of cancer, including breast, colon, endometrial, kidney, esophageal, and pancreatic cancers. The mechanisms linking obesity to cancer are complex and may involve hormonal changes, chronic inflammation, and alterations in adipose tissue metabolism [11]. 
Sleep disorders, including obstructive sleep apnea, are also more common in obese individuals. Obesity, particularly abdominal obesity, increases the risk of sleep apnea by compromising respiratory function during sleep [12]. 
Finally, obesity can also lead to psychological complications, such as depression and anxiety. The stigma associated with obesity and its impact on body image can lead to low self-esteem and social isolation [13]. 
In conclusion, obesity is a complex health condition with a broad range of serious complications. Addressing obesity requires a comprehensive approach that includes lifestyle modifications, medical interventions, and possibly surgery.
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                                 Figure 2: Complication associated with obesity
Epidermalogy of Obesity
The prevalence of obesity has been on the rise globally, reflecting a severe public health concern. The exact prevalence can vary significantly between countries and populations, depending on factors like lifestyle, diet, socioeconomic status, and genetics.
Below is a general description of the prevalence of obesity in different regions and age groups. Please note that these numbers can change over time, and the exact prevalence should be checked from recent, authoritative sources like the World Health Organization (WHO) or the Centers for Disease Control and Prevention (CDC)[14]. 
Adults:
Worldwide: Approximately 13% of the global adult population was classified as obese in 2016.
USA: About 42.4% of U.S. adults were obese in 2017-2018.
Europe: The prevalence in European countries varies, with some countries like the U.K. having around 27% of adults classified as obese.
Asia: Lower prevalence, but rapidly increasing, especially in urban areas. In China, for example, the adult obesity rate was around 6.2% in 2012[15]. 
Children and Adolescents:
Worldwide: Around 7% of children and adolescents are estimated to be obese globally.
USA: In the U.S., about 18.5% of children and adolescents were classified as obese in 2015-2016.
Europe: Varied prevalence, with some countries like Greece and Italy reporting higher rates of childhood obesity.
The increasing prevalence of obesity globally requires concerted efforts to promote healthier lifestyles and provide education on nutrition and exercise. Tackling obesity is crucial to preventing many associated health problems, including heart disease, diabetes, and certain cancers. The variance in prevalence between regions highlights the need for tailored approaches to address obesity in different cultural and socioeconomic contexts [16]. 
Symptoms of Obesity [17]
· Excessive growth of muscle & fat tissue
· Pendulous buttocks-abdomen-breast
· Disproportionate strength with his physical growth
· Deficient in longevity
· Less energy levels
· Weakness
· More sweating
· Excessive hunger
· Excessive thirst
Pathophysiology of Obesity
Regulation of energy balance
Energy balance should be strictly regulated, in the societies where obesity is common, which reflects the excess energy of 20 kcal per day, with 1% of daily energy expenditure the average increase of weight in a normal individual is 1kg per year. The central nervous system control both food intake and energy expenditure. The afferent neuronal and hormonal signals which are originated from the liver, adipose tissue, gastrointestinal tract and another efferent neuronal and hormonal signal help in the digestion and metabolism of the food. The phenomena called thermogenesis caused due to the weight loss in some of the pathological condition, but its protective effect against obesity is uncertain [18]. 
 Appetite regulation 
The food taken by the person is under the short term and in long term control:
· In short term control, due to decrease in the glucose concentration, fatty acids and some amino acids in the body hunger develops so, gherin is secreted by stomach to stimulate the food intake. There are some satiety hormone eg. (cholecystokinin, glucagon-like peptide1, oxyntomodulin, pancreatic polypeptide, peptide YY which increases, and reduced hunger signal and act on the brain to stimulate the felling of fullness.
· In the long term, the signal mainly depends on the hormone-like leptin which is derived from the adipocyte and stored as fat. In the body when concentration of leptin, and the adipose mass is low several signals get activated in the hypothalamic region [19]. 
Central nervous system
· Within the Central nervous system (CNS) complex circuitry involving the brain stem, hypothalamus, limbic system, and cortex responds to the circulating nutritional, humoral, and neuronal signals which determine the feeling of hunger and satiety and thereby food intake and influencing metabolic rate through sympathetic nervous system. Leptin concentration in the body is decreases due to decrease in the body mass which further activate the hunger signals in the brain. Once body fat mass is regaining this process is reversed [20]. 
Regulation of metabolism 
The three principals are involved in the energy expenditure: the basal metabolic rate, the thermic effect, and the energy consumed during the physical work. 
· To maintain the normal metabolism basal metabolic rate is required. During some conditions, it is possible to uncouple the oxidative phosphorylation in mitochondria which dissipating the excess energy into the fat. Brown adipose tissue (BAT) is fat-rich within the mitochondria when the uncoupling occurs the BAT gets activated via sympathetic nervous system (β3 adrenoreceptor). It has two main functions it determines the response to the cold but also help in determining to resist weight gain in overfeeding. 
· The dietary thermogenesis is the energy which is used in the digestion and storing meal, and this energy is greatest for the protein-rich meals, intermediate for carbohydrate and lowest for the fat [20]. 
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                                      Figure 3: Pathophysiology of obesity 
Drugs used for the treatment of obesity
Obesity is a chronic disease that requires long-term treatment and management. Lifestyle interventions such as diet and physical activity are the first line of treatment for obesity. However, when these interventions are insufficient, pharmacological treatment may be recommended. Various medications used to treat obesity work through different mechanisms, primarily by reducing appetite, increasing feelings of fullness, or decreasing fat absorption[20]. 
Orlistat (Xenical, Alli): Orlistat is a lipase inhibitor that reduces the absorption of dietary fat by the intestines. This results in approximately 30% of the fat consumed in the diet to be excreted undigested in the stool [21]. 
Phentermine and Topiramate (Qsymia): Phentermine is a sympathomimetic amine that increases the release of norepinephrine in the brain, reducing hunger and increasing feelings of fullness. Topiramate is an anticonvulsant drug that enhances the activity of the neurotransmitter GABA and blocks the activity of the neurotransmitter glutamate, reducing appetite [22]. 
Bupropion and Naltrexone (Contrave): Bupropion is an antidepressant that increases the levels of norepinephrine and dopamine in the brain, leading to reduced appetite. Naltrexone is an opioid antagonist that reduces food cravings[23]. 
Liraglutide (Saxenda, Victoza): Liraglutide is a glucagon-like peptide-1 (GLP-1) receptor agonist that slows gastric emptying and increases feelings of fullness, thereby reducing food intake[24]. 
Lorcaserin (Belviq): Lorcaserin is a serotonin 2C receptor agonist that activates these receptors in the brain, helping people eat less and feel full after eating smaller amounts of food. However, as of February 2020, the manufacturer voluntarily withdrew lorcaserin from the U.S. market because a safety clinical trial showed increased cancer occurrence [25]. 
Sibutramine (Meridia): Sibutramine is an appetite suppressant that increases the levels of serotonin and norepinephrine in the brain, enhancing feelings of fullness. This drug was withdrawn from the U.S. market in 2010 due to an increased risk of heart attacks and strokes.
Each of these medications has potential side effects and contraindications, and a healthcare professional should closely monitor their use. Additionally, these medications should be used in conjunction with lifestyle modifications, including a healthy diet and regular exercise [26].  
	Drugs
	Approval Bodies
	Mechanism
	Year of approval
	Side-effects

	Orlistat
	FDA
	It inhibits the pancreatic lipase enzymes
	1999
	Stomach pain, Steatorrhea

	Phenterine
	FDA
	It supress of appetite 
	2012
	Insomnia, dizziness

	Loscaserin
	FDA
	It activate the 5-HT2C receptor
	2012
	Dizziness, Headache, Insomnia

	Bupropion
	FDA
	It inhibit the dopamine and nor-adrenaline reuptake
	2014
	Headache, Nausea, Vomiting, Dizziness

	Liraglutide
	FDA
	It is a GLP-1 Receptor agonist
	2014
	Pancreatitis, Nausea, Vomiting


               Table 2: Marketed drugs used in the treatment of obesity
Conclusion
Obesity is a condition in which there is excess of fat accumulation takes place in the body, and it is becoming a substantial health problem in the world, especially in the industrialized countries. Obesity is increasing very rapidly worldwide. With thus growing rate it represents a pandemic that if it is not well managed or the serious attention is not giving to it, it will produce a potential impact on the patient health. Various diseases can be associated with the obesity with increasing prevalence like cardiovascular disease, hyperlipidaemia, systemic arterial hypertension and type 2 diabetes. Orlistat, Phentermine and Sibutramine are commercially available synthetic drugs for obesity. However, these drugs are reported to cause various side effects such as gastrointestinal symptoms such as: diarrhoea, flatulence, abdominal pain, oily stools etc. Therefore, search for safe and effective medication from the natural sources are of emerging interest.
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