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1. Introduction

Obesity has become a global phenomenon, as it presents itself to be as one of the leading 

metabolic diseases of last century.  The new millennium has brought forth this problem 

globally, attracting the attention of most of the researchers. It commonly affects the affluent 

societies, but its incidence is reported even in the   the developing countries, that the World 

Health Organization considers it to be globally epidemic. The percentage of Obesity could 

easily double by the year 2025 if the problem is not well diagnosed and preventive measures 

are not taken to prevent it. According to available data about 300 million individuals are 

currently considered as obese which includes the children population also. The significance of 

obesity resides in the fact that it is not only a metabolic disorder by itself, but leads to a bunch of 

other fatal diseases which includes type 2 diabetes, dyslipidemia, hyperuricemia, arterial 

hypertension and cardiovascular disease. In addition to these respiratory disorders like 

obesity hypoventilation syndrome and obstructive sleep apnea syndrome are strongly 

associated with obesity. 

The Adipocyte is unique among cells in that one organelle, the 

lipid droplet, encompasses greater than 95% of the entire cell body. 
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Fig.1. Adipocyte

This lipid droplet serves as a storage vessel for triglycerides that 

can be released through lipolysis and added to by the process of 

triglyceride synthesis. Because the lipid droplet can assume such a 

large portion of the entire adipocyte, increases in lipid storage 

result in increased fat cell size. In fact, the capacity for triglyceride 

storage by the adipocyte is quite impressive because fat cells range 

from 25–200 µm in diameter. Hence, the adipocyte is traditionally 

viewed as a cell that is primarily involved in energy storage. 

However, it is now clear that the adipocyte has additional roles with 

the remaining 5% of its cellular mass. It has an exceptionally active 

secretory pathway whose function is not only to release products of  

conventional housekeeping genes, but also to release many 

endocrine and paracrine factors commonly referred to as 

adipokines. The endocrine functions allow the adipocyte to 

regulate processes in peripheral tissues such as the liver and the 

central  nervous system such as  the hypothalamus.  
The paracrine effects of adipokines have an impact on neighboring 

adipocytes as well as other local cell types within adipose tissue. 
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1.1.Adipose tissue size & distribution

Adipose tissue is widely distributed and could form 3 - 70 % of 

body mass. It stores energy for several months. The location of 

adipose tissue determines its physio-pathological variations role 

human health. It is now known that visceral obesity is a major risk 

factor for cardio vascular events. The major fuel depots in animals 

are glycogen in liver and muscle, triacylglycerols (fats) stored in 

adipose tissue, and protein, most of which is in skeletal muscle. In 

general, the order of preference for the use of these fuels is the 

order given: glycogen > triacylglycerol > protein. Nevertheless, the 

tissues of the body work together to maintain caloric homeostasis, 

defined as a constant availability of fuels in the blood.

Fig. 2. Major Functions of Adipose Tissue
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Gender exerts profound effects on metabolism and endocrine 

function of the adipose organ. Women have a higher percentage of 

body fat than men and tend to store adipose tissue preferentially in 

the gluteal-femoral region as opposed to the classic male pattern 

obesity concentrated in the visceral and abdominal depots [5] .

The increased gluteal-femoral adiposity in women is associated 

with larger fat cell size, increased stimulated lipolysis, and 

increased triglyceride synthesis in these depots [6].. In contrast, 

increases in abdominal adipose tissue in men are associated with 

decreased stimulated lipolysis, decreased triglyceride synthesis, 

and increased lipoprotein lipase (LPL) activity in these depots [7]. 

The adipocyte-derived hormone leptin exhibits a similar sexual 

dimorphism [8]. This dimorphism also presents upon sexual 

maturation and is influenced by sex hormones [9]. 

 However, it is important to note that gender differences in 

adipose tissue-derived hormones are not universal because there 

is no reported gender difference in circulating levels of the 

adipokine resistin [10].

As we gain weight, adipose tissue expansion is a two-step 

process. In an initial phase, we accumulate increased levels of 

triglycerides in our adipocytes, thereby increasing the average 

adipocyte size. At later stages, increasing the storage capacity of 

adipose tissue requires the recruitment and differentiation of 

preadipocytes from the stromal vascular compartment of adipose 

tissue.

Lipid mobilization and utilization are two processes intimately 

intertwined. Lipid mobilization from adipose tissue depots results 

in the release of Free Fatty Acids(FFAs) into the blood where they 

can be transported and taken up by tissues for energy. Lipid 

utilization requires the uptake of FFAs into the cell where they can 

be oxidized via the mitochondria through the process of ß-

oxidation. The adipocyte plays important roles in both lipid 

2.histology Of Types Adipose Tissues
3.gender Differentiation Of Adipose Tissue:

4. Role Of Adipose Tissue In Weight Gain. 

The adipose tissue also contains other cells known as non -

adipocytes. This fraction includes cell types such as preadipocytes, 

endothelial cells, pericytes,  monocytes, macrophages, and others. 

These cells exert a number of important functions for adipose 

tissue homeostasis. Histologically, two fundamentally different 

adipose tissue types can be differentiated: white adipose 

tissue,(WAT) and brown adipose tissue (BAT). White adipocytes 

are found in white adipose tissue and contain unilocular lipid 

droplets suggesting an enhanced capacity for lipid storage. In 

contrast, brown adipocytes in BAT depots contain multilocular 

lipid droplets and primarily function in nonshivering 

thermogenesis.

The expression of uncoupling protein [1], in addition to 

increased presence of mitochondria in adipocytes are the 

distinguishing features of brown adipocytes and hence BAT. 

Although the relevance of BAT for adult rodents is widely 

appreciated, we now also know that substantial amounts of brown 

adipocytes exist throughout life in human adipose tissue [2]. 

Whether the presence of brown adipocytes in white adipose tissue 

depots stems from trans differentiation of white to brown 

adipocytes or is the result of de novo differentiation of brown 

adipocytes within traditionally white adipocyte depots is unclear 

[3] 

WAT is composed of many cell types, about 50% of it being 

adipocytes, 10% resident macrophages the rest comprising of 

preadipocytes, endothelial and epithelial cells. Both the 

adipocytes and the non-adipocyte cells secrete adipokines. 

Adiponectin, and to a lesser extent, leptin, are largely adipocyte 

products, withsignals such as MCP-1 and IL-6 being produced by 

the hypertrophiedfat cell and the non-fat cells producing many of 

the other inflammatory signals. In obesity, there is macrophage 

infiltration into WAT, with the number of these macrophages being 

directly correlated to adipocyte size[4] The various functions of 

adipose tissue is shown below:



Studies in the late 1980s have demonstrated that adipocytes can 

secrete a number of factors and that the secretion of some of these 

factors is affected by metabolic deregulations [11-13]. However, the 

concept describing the adipocyte as an endocrine cell did not gain 

general acceptance until several additional factors were identified 

in which expression was highly enriched in adipocytes, such as 

leptin and adiponectin [14-15]. 

For the past 10 years, endocrine aspects of adipose tissue 

function have become an extremely active area of research, and 

several additional hormones have been discovered .[16] Generally, 

these adipose tissue-derived factors are referred to as adipokines

Obesity is a chronic disease with an abnormal increase in body fat 

stores.  The adipocytes which were considered as just fat depots has 

now been recognized as yet another endocrine organ, proven to play 

a dominant role in the pathogenesis and complications of obesity. 

Conclusions reached through research makes an attempt to unwind 

the role played by adipose tissue in the synthesis and release of a 

group of adipocytokines participating in the regulation of food 

intake and energy metabolism (like leptin) which in turn plays a 

major  role in diabetes and cardiovascular disease [17-19]. 

When assessing obesity one should take into account that the 

actual amount of body fat, but since there is practical obstacles, such 

as the need for sophisticated methods that make population-based 

measure of actual body fat almost impossible to perform. 

Consequently, obesity is measured by indirect means such as the 

Body Mass Index (BMI), waist circumference, and waist-to-hip ratio.

Body mass index is a mathematical calculation taking into 

accounts the person's weight and height. It is calculated by dividing 
2the weight in kilograms (kg)/by the height in square meters (m ). 

BMI was found to correlate with total body fat and is used for 

WHO2 has established different cut-off values enabling the 

This classification of obesity is universally accepted as a measure 

of obesity in adults, yet for childhood obesity, the use of the BMI may 

be somewhat confusing [20]. Normally, BMI in children has wide 

variations in relation to age and race. Thus, what is normal in a 

specific society could be considered as pathologic in many other 

parts of the world. The majority of pediatric associations have its 

own BMI percentile tables [21]. However, with the turn of the 

millennium, Cole and co-workers established a universally BMI cut 

off points. These could be used throughout the world, and will make 

it easier to define obesity both at individual and population levels 

[22]. 

4.4.Waist Circumference

4.5.The waist-to-hip ratio (WHR)

4.6.Endocrine Function of Adipose Tissue:

4.2.Methods Used to Assess Obesity

4.2.Methods Used to Assess Obesity
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Considering health risks related to obesity, body fat distribution 

seems more relevant to disease development than fat content. Two 

different patterns are considered based on body fat distribution. 

Android or central type obesity where the majority of fat depots 

are located in the abdominal area, and gynoid or peripheral obesity 

in which the fat depots are mainly located subcutaneously in the 

lower body (hips and lower extremities). The difference between 

both types is fundamental, because the metabolic and 

cardiovascular complications of obesity are almost exclusively 

related to visceral fat depots [23].

Due to its high correlation with visceral adipose tissue [24], a 

measure as simple as the waist circumference is a good way to 

assess cardiovascular risk. Waist circumference cut off points can 

be established both for men and women, to assess cardiovascular 

risk. A waist girth over 88 cm for women and above 102 cm for men 

Although abandoned a little during the last five or seven years as 

a measure of fat distribution, the waist-to-hip ratio (WHR) is still a 

useful measure to be considered in obesity evaluation. Some 

experts consider that the hip measurement provides additional 

information about the gluteo-femoral muscle mass and bone 

structure. In majority opinion, in patients with severe and very 

severe forms of obesity (class II and III obesities in the WHO 

classification), with waist circumferences clearly beyond the 

upper risk limits, the WHR is the best way to evaluate the fat 

The endocrine functions of the adipose organ are widely studied 

at this stage. The adipose organ, and in particular adipocytes, 

communicate with almost all other organs. Although some adipose 

tissue pads assume the functions as distinct "miniorgans," 

adipocytes can also be present in smaller numbers interspersed 

with other cell types. Although fat pads have the potential to have a 

significant systemic impact, adipocytes may also affect 

neighboring tissues through paracrine interactions. These local or 

systemic effects are mediated through lipid and protein factors. 

The protein factors are commonly referred to as adipokines. Their 

expression and posttranslational modifications can undergo 

dramatic changes under different metabolic conditions. 

Adipokines also act as endocrine factors that regulate many central 

and peripheral processes, including appetite, energy metabolism, 

glucose and lipid metabolism, inflammatory responses, 

angiogenesis, blood  pressure and reproductive function. The 

endocrine effects of adipokines have been extensively and expertly 
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adiponectin receptor 1 – ADIPOR1 
adiponectin receptor 2 – ADIPOR2 
T-cadherin - T-Cad 
These have distinct tissue specificities within the body and have 

different affinities to the various forms of adiponectin. The 

receptors affect the downstream target AMP kinase, an important 

cellular metabolic rate control point. Expression of the receptors 

are correlated with insulin levels, as well as reduced in mouse 

models of diabetes, particularly in skeletal muscle and adipose 

tissue [28].

Adiponectin was first characterised in mice as a transcript 

overexpressed in preadipocytes (precursors of fat cells) 

differentiating into adipocytes.

The human homologue was identified as the most abundant 

transcript in adipose tissue. Contrary to expectations, despite 

being produced in adipose tissue, adiponectin was found to be 

decreased in obesity. This downregulation has not been fully 

explained. The gene was localised to chromosome 3p27, a region 

highlighted as affecting genetic susceptibility to type 2 diabetes 

and obesity. Supplementation by differing forms of adiponectin 

were able to improve insulin control, blood glucose and 

triglyceride levels in mouse models.

The gene was investigated for variants that predispose to type 2 

diabetes. Several single nucleotide polymorphisms in the coding 

region and surrounding sequence were identified from several 

different populations, with varying prevalence, degrees of 

association and strength of effect on type 2 diabetes [28].

Because adiponectin is a novel hormone, no therapy has yet 

been developed with adiponectin and it may be some years before 

clinical trials commence. One obvious pharmaceutical treatment 

would be the administration of adiponectin; in mouse models such 

administration has shown positive effects. Problems to be 

overcome prior to human administration include establishing 

what the biologically active molecule is, what role post-

translational modifications have upon the function and associated 

difficulties in generating biologically active molecules on a large 

scale. However, this remains a promising area of research for 

clinical therapy in diseases such as obesity, type 2 diabetes and 

fatty liver disease [29-30].

Other groups reported similar findings in later years, each 

imparting its own name for the molecule, such as adiponectin, 

apM1, AdipoQ, and GBP [31-32].Adiponectin facilitates insulin 

metabolic action as shown below:                                                                           

 5.Adiponectin

5.4.Discovery

5.5.Pharmaceutical therapy

5.1.Structure

5.2.Function

5.3.Receptors

Adiponectin is a 30-kDa protein that we first described in [27]. 

Adiponectin (also referred to as GBP-28, apM1, AdipoQ and 

Acrp30) is a protein which in humans is encoded by the ADIPOQ 

gene.

Adiponectin is a 244-amino-acid-long polypeptide. There are 

four distinct regions of adiponectin. The first is a short signal 

sequence that targets the hormone for secretion outside the cell; 

next is a short region that varies between species; the third is a 65-

amino acid region with similarity to collagenous proteins; the last 

is a globular domain. Overall this gene shows similarity to the 

complement 1Q factors. However, when the 3-dimensional 

structure of the globular region was determined, a striking 

similarity to TNFα was observed, despite unrelated protein 

Adiponectin binds to a number of receptors. So far, two 

receptors have been identified, with homology to G protein-

Adiponectin is a protein hormone that modulates a number of 

metabolic processes, including glucose regulation and fatty acid 

catabolism. Adiponectin is exclusively secreted from adipose 

tissue into the bloodstream and is very abundant in plasma 

relative to many hormones. Levels of the hormone are inversely 

correlated with body fat percentage in adults, while the association 

in infants and young children is less clear. The hormone plays a role 

in the suppression of the metabolic derangements that may result 

in type 2 diabetes, obesity, atherosclerosis, non-alcoholic fatty 

liver disease (NAFLD) and an independent risk factor for metabolic 

syndrome.

Adiponectin is secreted into the bloodsteam where it accounts 

for approximately 0.01% of all plasma protein at around 5-10 

μg/mL. Plasma concentrations reveal a sexual dimorphism, with 

females having higher levels than males. Levels of adiponectin are 

reduced in diabetics compared to non-diabetics. Weight reduction 

significantly increases circulating levels.

Adiponectin automatically self-associates into larger 

structures. Initially, three adiponectin molecules bind together to 

form a homotrimer. The trimers continue to self-associate and 

form hexamers or dodecamers. Like the plasma concentration, the 

relative levels of the higher-order structures are sexually 

dimorphic, where females have increased proportions of the high-

molecular weight forms. Questions remain about what the 

physiologically active forms of the protein are and how they carry 

out their action [27].

Adiponectin exerts some of its weight reduction effects via the 

brain. This is similar to the action of leptin, but the two hormones 

perform complementary actions, and can have additive effects.
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At  present, the molecule is most commonly referred to as 

adiponectin. Since this discovery, over 2,000 papers have been 

published chronicling adiponectin's unique structure, function, 

and physiological role under normal conditions and its 

dysregulation in and impact on pathological states. Although much 

has been learned, there are still many aspects of adiponectin 

physiology that remain to be elucidated [33].

· Counteracts the effects of neuropeptide Y(feeding stimulant 

secreted by cells in the gut wall and in the hypothalmus); 
· Counteracts the affects of anandamid(another feeding 

stimulant that binds to the same receptors as THC the active 

ingredient of  marijuana) 
· Promotes the effects of alpha-MSH a appetite represent; 
· Resulting in inhibition of food intake 
· It also stimulates secretion of reproductive hormones such as 

gonadotrophin-releasing hormone and thus leuteinizing 

hormone (LH) and follicle stimulating hormone (FSH) from the 

anterior pituitary. 
· It raises the temperature of the subject so energy expenditure is 

increased 

Leptin also acts directly on the cells of the liver and skeletal 

muscles where it stimulates the oxidation of fatty acids in the 

mitochondria. This reduces the storage of fat in those tissues (but 

not in adipose[fat] tissue). Leptin receptors are also present in T 

lymphocytes.
 

In rare cases the gene that produces leptin or its receptors 

mutate. This can cause severe obesity and diabetes in certain 

individuals as well as in certain cases failure to reach puberty. 

However most people who are obese do not have a defective ob 

gene.

Leptin of humans has 146 amino acids containing one 

disulphide bond. Its molecular weight is around 16 kDa. Leptin has 

67% sequence identity among diverse species. 

Leptin is a four-helix bundle with one very short strand segment 

and two relatively long interconnected loops. This is consistent 

with a classification as a cytokine four-helix bundle [34-36].

Resistin  is a member of the resistin-like molecule ("RELM") 

hormone family [37-40]. Initial findings demonstrated that 

resistin expression is reduced by TZD treatment and increased in 

obesity. The physiological role of resistin has proven to be more 

challenging to figure out than originally anticipated. mRNA levels 

and protein levels do not correlate very well and in many instances 

show an inverse relationship  [41]. Other issues include the 

differential expression of resistin between rodents (which express 

resistin predominantly in adipocytes) and humans (where the 

primary sources are the stromal vascular cells in adipose tissue); 

this causes some to question whether resistin is truly an adipokine 

or merely a cytokine produced by immune cells within the stromal 

vascular fraction. Although the clinical relevance of resistin is still 

under investigation, it represents a fascinating cytokine at every 

possible level  [42].

The absence of resistin could allow activation of AMPK and 

reduce gene expression encoding for hepatic gluconeogenesis 

enzymes. In this case, resistin activity differed from that of leptin 

7.Resistin

Leptin is an appetite suppressant.It is produced by a specific 

gene found in fat cells called the obese(ob) gene. Small amounts of 

leptin are also secreted by cells in the epithelium, stomach and 

placenta. The amount of Leptin found in people increases as their 

body fat increases. There is also a higher concentration of mRNA in 

fat from obese compared to thin subjects. Leptin acts on receptors 

in the hypothalamus. Leptin works on the body in the following 

ways; 

Decreases Glucose 

Output        

Decreases Fat

Accumulation      

Decreases

Inflammation             

Decreases

Fat Accumulation         

Decreases

foam cell formation

Increases Glucose

Uptake      

                                                  Coronary Artery Disease

Increases Energy

Expenditure       

Decreases 

inflammation

Decreases 

endothelial

adhesion

Fig.5. Actions of Adiponectin

6.Leptin

Adipose Tissue

Adiponectin

Skeletal Muscle                                                                 Liver                                Heart
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and adiponectin, both known to activate AMPK. Finally, resistin-

deficient animals with high-fat diet- induced obesity and insulin 

resistance had reduced fasting glucose compared with matched-

weight controls, suggesting that resistin interferes in 

hyperglycemia and obesity-related insulin resistance. Resistin is 

known to directly injure endothelium by inducing synthesis and 

secretion of endothelin-1 by endothelial cells, and by altering 

adhesion moleculeVCAM-1andMCP-1expression. In humans, a 

contradiction exists where several groups have described the 

resistin expression by adipose tissue, while others reported the 

poor expression of mRNA by adipose tissue or its complete 

absence.  Other cell types in adipose tissue responsible for the 

expression of resistin are monocytes/macrophages . Some 

research groups reported an increase of resistinaemia in obesity 

and type 2 diabetes. However published details are still scarce, 

and some did not show a correlation between resistinaemia with 

body mass index resistance to insulin.

levels of visfatin are lower, 10% of insulin levels in a fasting state 

and 3% in a fed state. These differences in plasma concentrations 

could account for the mild effect of visfatin in glycaemia. 

Although it is too early to consider this adipokine role in the 

development of hypoglycaemic drugs, recent research has 

shown that serum visfatin increases with progressive beta-cell 

deterioration in type 2 diabetic patients [44]. It could also be that 

the main functions of visfatin do not involve metabolism. Indeed, 

in adipose tissue, visfatin is preferentially expressed by 

macrophages rather than mature adipocytes [45]. In fact, 

visfatin was originally identified as a pre-B-cell colony-

enhancing factor (PBEF) that acts as a growth factor for early-

state B cells [46]. PBEF is also expressed in neutrophils from 

critically ill patients with sepsis in whom rates of apoptosis are 

profoundly delayed [47]. Recombinant PBEF exerts anti-

apoptotic effects through inhibition of caspases-3 and -8.  PBEF 

is, thus, an inflammatory cytokine that plays an essential role in 

delayed neutrophil apoptosis in clinical and experimental sepsis 

[48]. It could also represent a useful biomarker in acute lung 

injury [49], and is also highly expressed in carotid plaques from 

symptomatic individuals within lipid-rich macrophages [50]. 

There is also a relationship between visfatin and unstable 

lesions in patients with coronary heart disease, and visfatin can 

increase matrix metalloproteinase-9 activity in monocytes, and 

TNF-α and IL-8 in peripheral blood mononuclear cells [50]. All 

these studies strongly suggest that visfatin could be primarily 

regarded as an inflammatory mediator involved in several 

pathological processes

Vaspin is an adipokine recently identified as a member of the 

serine protease-inhibitor family [51]. It is strongly expressed in 

visceral adipose tissue and is stimulated in mouse and human 

[52] obesity. Its tissue expression and plasma levels are 

normalized in the presence of insulin or an insulin-sensitizing 

drug (proglitazone) [45]. Moreover, vaspin injected into mice 

with high-fat-diet-induced obesity improves insulin resistance 

and carbohydrate tolerance .

Omentin cDNA has been identified from wide scale screening 

of the human omental-fat cDNA library [53,54]. Omentin 

transcripts are strongly expressed in visceral adipose tissue, but 

poorly in subcutaneous fat. Omentin is present in the stromal 

vascular cells of omental adipose tissue, but not in mature fat 

cells.

Human omentin is a peptide of 313 amino acids, and contains 

a secretory signal sequence and a fibrinogen-related domain. It 

is secreted in the culture medium of omental, but not 

subcutaneous, fat explants. Interestingly, it increases insulin-

stimulated glucose uptake in both omental and subcutaneous 

adipocytes, and promotes Akt phosphorylation [52]. Lean 

subjects have higher plasma omentin levels than do obese and 

overweight patients [55]. Plasma omentin levels were inversely 

correlated with body mass index, waist circumference, leptin 

levels and insulin resistance as measured by HOMA-R, and 

Visfatin is another adipokine expressed and synthesized by 

visceral adipose tissue that was discovered recently by 

Shimomura et al. [43]. Visfatin, named for its site of synthesis, 

was shown to be the result of adipocyte differentiation and is 

present in human and murine plasma. This site specific for 

adipokine release was shown to correlate with fat mass 

measured by tomography, but weakly related to subcutaneous 

fat.  [43]. Nonetheless, a controversy still exists regarding its 

relative association with site of fat deposition [44].

Acute hypoglycemia was shown to result following 

intravenous infusion of visfatin in normal mice unrelated to 

insulin secretion [45-46]. Furthermore visfatin produces the 

hypoglycaemic effect in insulin-resistant (KKAy) or in 

streptozotocine induced diabetic models (insulinopenic). In 

addition, chronically infecting mice with an adenovirus carrying 

visfatin gene was shown to result in the duplication of plasma 

levels of vistatin, and significant reduction in glucose and insulin 

levels. Visfatin-deficient animals (−/−) fail to survive, and 

heterozygous animals (visfatin +/−) show one third reduction in 

blood levels of visfatin compared to mice [43]. Although glucose 

levels are higher in visfatin deficient mice, insulin levels are not 

affected. In addition, growth rate, total body weight, food intake, 

and brown fat levels in muscle and heart are  similar to levels 

measured in wild-type mice [43]. In vitro visfatin was shown to 

have insulin like effects, enhancing glucose uptake by myocytes 

and adipocytes, and inhibiting hepatocyte glucose release [46]. 

Visfatin insulin-like effects were also observed in the insulin-

transduction pathway, inducing tyrosine phosphorylation of 

i n s u l i n  r e c e p t o r s  I R S - 1  a n d  - 2 ,  a n d  a c t i va t i n g  

phosphatidylinositol-3-kinase, protein kinase B and MAP kinase. 
Surprisingly, visfatin and insulin have the same affinity for the 

insulin receptor, with visfatin physically interacting with the 

receptor, but at a different site.

Despite these similarities between visfatin and insulin, 

therein are also important differences [43]. For instance, visfatin 

levels do not significantly change in fed or fasting states. Plasma .

8.Visfatin

4.References

10.Omentin
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positively correlated with adiponectin and HDL-cholesterol 

levels. Accordingly, omentin gene expression is decreased with 

obesity.

There are many anti-obesity drugs used in therapy. Apart 

from suggesting physical exercise and diet control many drugs 

have been used to reduce weight. But the available antiobesity 

agents have central effect with serious unwanted effect. 

Amphetamines have euphoric action and can leads to 

physiologica l  and psychologica l  addict ion[  56  ] .  

Phenylpropanolamine containing agents[57], fenfluramine and 

dexfenfluramine[58] all of which act centrally as appetite 

suppressant via releasing serotonin. The Phenylpropanolamine-

containing agents are associated with increased risk of 

haemorrhage stroke especially in women while the last two 

compounds have been withdrawn from market due to their 

association with pulmonary hypertension and heart valve 

damage[56,57].

Phentermine interacts with catecholaminergic pathway 

leading to its stimulant effect[4,6]. In contrast to the above 

compound, orlistat (tetrahydrolipstatin, Xenical) act 

peripherally at gastrointestinal tract and only 1% can enter the 

circulation.

Roche Pharmaceutical Company has introduced orlistat at the 

end of 1998 in UK[7]. This drug received ample media coverage 

and represented as a magic medicine for obesity without pain of 

dieting. It is the first compound in a new pharmacological class 

that limits dietary fat absorption. Orlistat has been approved by 

the Food and Drug Administration (FAD) in 1999 for the weight-

reduction in critical obesity conditions in conjunction with 

lifestyle modifications such as sport and low food intake[59]. 

The drug is licensed for patients with BMI >28 kg/m2 but the 

decision should be based on the individual case. It is a 

semisynthetic hydrogenated derivative of naturally occurring 

lipase inhibitor produced by Streptomyces toxytricini[60,61].

Orlistat is thought to have low abuse potential because it is not 

absorbed (<1%) and has no central effect. [62]. It inhibits 

potently and specifically the pancreatic lipase which IS 

responsible, in conjunction with a pancreatic colipase, for the 

breakdown of dietary triglycerides into the absorbable fatty 

acids and monoglycerides[63]. This inhibition decreasse the 

absorption of fats by >30%[64]. In healthy human it leads to 

>90% enzyme inhibition with no activity against trypsin, 

chymotrypsin, amylase, and phospholipases[65].

11.Antiobesity Drugs:

Orlistat also inhibits gastric lipase, carboxyl ester lipase, and 

phospholipase A2 that helps in lipid digestion both in vitro and 

in vivo[66-68].

Orlistat binds covalently to the active site on pancreatic lipase 

and forms a stable complex. The complex induces a 

conformational change in the enzyme that leads to a lid-like 

structure on the lipase, hence exposing the catalytic active 

site[69]. This operation leads to acylation of a hydroxyl group on 

serine residue burden on the active site of the enzyme making it 

inactive as lipase. The inactivated lipase is unable to hydrolyse 

fats into fatty acids and monoglycerides, which lead to their 

passage with faeces[69].

Due to lipophilic nature of orlistat, it is minimally absorbed 

into circulation. After the ingestion of 360 mg radioactive 

orlistat, only 1% was found in urine and more than 96 % was 

recovered in stool over the following 4 days of administration. 

The half-life of this drug is 14-19 hr. This indicates that the drug 

is extensively excreted unchanged[70].

Two metabolites are excreted via the bile have been detected, 

namely: M1 and M3. They found to be with no pharmacological 

activity in comparison to parent compound. The half-life of M1 

and M3 are approximately 2hr and 3hr, respectively. M1 result 

from the opening of ß-lactone moiety in orlistat while the M3 

metabolite as a result of both the hydrolysis of ß-lactone and 

ester group at the N-formyl leucine side chain (Fig.1). Orlistat 

was undetectable in plasma after 96 hr of administration of 400 

mg t.i.d for 16 days, which may indicated the presence of 

extensive firs-pass metabolism[70-75].

In the midst of many therapeutic options available the use of 

Orlistat seem reasonable before details regarding other 

therapeutic agents emerge.

Adipose tissue has long been underestimated in terms of its 

physiological impact. It has gained early recognition as a storage 

compartment for triglycerides. However, its function as a source 

of secreted factors is increasingly appreciated, and the adipocyte 

is in fact a very active secretory cell. This is even more impressive 

in light of the fact that adipocytes are omnipresent in most 

organs, and as tissue it can contribute up to 50% of total body 

weight under extreme conditions. Despite its abundance, we still 

have so much to learn about the physiology of adipose tissue.

12.Mechanism of action and metabolism of orlistat:

13. Concluding Remarks 
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