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Abstract

The busy lifestyle of people made them prefer fast food
instead of taking healthy food. But the people are not
aware that fast food habit converts to the disease like
obesity, diabetes, dyslipidemia etc. Obesity is the
widespread disease but which cannot be controlled within
time. The main factor that causes obesity is the excess
intake of energy than energy expenditure. According to
WHO around 1.7 billion adults were overweight and 400
million obese. In future there may be near about 700
million people face the problem of obesity and, under the
age of 15years 10% of the world’s children’s are obese.
Obesity develops because of energy required to body
adipose tissue that secrets triglycerol during excess food
intake and releases free fatty acid FFA thus the excess fat
store in the adipose tissues in the body and the
mechanism of body action fails to maintain the balance of
body fat that is body mass index. Hence, there is the
essential need to targets the obesity. In this review we
focused on the various targets for obesity management
which are recently invented.
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Introduction
According to the Faculty of Public Health, obesity is “an

excess of body fat frequently resulting in a significant
impairment of health and longevity” [1]. The global cause of
obesity spread over worldwide rapidly because it is the major
risk factor of metabolic diseases such as hyperlipidemia,
hypertension, osteoarthritis, dyslipidemia, type 2 diabetes DM,
arteriosclerosis, nutritional deficiency, obstructive sleep
apnoea, musculoskeletal complications, cancer and obesity
also related to imbalance in the glucose and lipid metabolism
in Insulin resistance. Orthopaedic problems in children are also
linked to obesity [2-5].

Obesity develops when energy gain from foodstuff and drink
consumption, including alcohol, is larger than energy needs of
the body’s metabolism over a prolonged period, resulting in
the build up of excess body fat [6]. The percentage of body fat
in women is higher than that of men it is about 25-30% in
women and 15-20% in men [7]. Obesity increases the mortality
and morbidity rate in developed and developing country not

only in middle aged adults but also in young adults, pregnant
women and in children. Obesity in pregnancy increases
harmful effect on the pregnant women and also in developing
foetus such as risk of miscarriage, fetal anomalies and
mortality, higher rates of gestational hypertension, gestational
diabetes and preeclampsia, and an increased risk of caesarean
section and delivery allied complications [8,9].

When energy required to body adipose tissue that secrets
triglycerol during excess food intake and releases free fatty
acid FFA. It is recognized as an endocrine organ that
synthesizes and secretes biologically active molecules called
adipokines, which influence various homeostatic systems. In
adipose tissue, lipid storage (i.e., lipogenesis) and utilization
(i.e., lipolysis) are regulated by several hormones and by the
nutritional state. These signals activate various transcription
factors (e.g., sterol regulatory element-binding protein-1c and
peroxisome proliferators-activated receptor -α/γ) and
enzymes (e.g., fatty acid syntheses and carnitine
palmitoyltransferase-1) to maintain lipid metabolism.
Consequently, an imbalance in lipid metabolism leads to
changes in adipose tissue mass. Disorders in lipid metabolism
not only increase plasma FFA levels but also alter the
production of adipokines, which contribute to the
development of obesity-related pathologies, such as insulin
resistance [4].

Etiology
Obesity is generally caused by excess energy consumption

(dietary intake) as compare the energy expenditure (energy
loss via metabolic and physical activity), the etiology of obesity
is highly complex and includes genetic, physiologic,
environmental, psychological, social, economic, and even
political aspect that interact in varying degrees to promote the
development of obesity [10-20].

New Targets

Deficiency of prolylcarboxypeptidase
As the hypothalamus play an vital role in food intake and

metabolism it is considered as a new target in newer
treatments. Identification of role of PRCP in the regulation of
α-MSH in the brain may be a significant thing for knowing the
mechanism of control of brain in food intake and body weight.
Recently it is discovered in case of mice the eminent level of α-
melanocyte-stimulating hormone (α-MSH) causes the
deficiency of the enzyme prolylcarboxypeptidase PRCP which
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leads to weight loss and decreased food intake. It indicates
that PRCP is an indigenous in activator of an appetite stimulant
and α-MSH. The cardiovascular risk factors may be reduced by
reducing weight loss so the pharmacotherapy of high-risk
patients with obesity-related disorders may include the
inhibitors of PRCP [21].

Inhibition of kupffer cells
The inhibition of Kupffer cell exerted antiobesity effects in

obese. Fasting hyperglycaemia, insulin resistance and impaired
glucose tolerance induced by high fat diet were improved
through chronic administration of GdCl3. Interestingly; the
inhibition of Kupffer cell exerted antiobesity effects in HF
feeding, and lowered hepatic steatosis. Therefore, strategies
targeting Kupffer cell functions could be a promising approach
to counteract and related metabolic disorders [22].

Blocking citrate lyase
It is postulated that the pregnane glycosides and perhaps

constituents in Standardized extract of Caralluma fimbriata
prevent fat accumulation via blocking citrate lyase. Because
standardized extract of Caralluma fimbriata is a competitive
inhibitor of ATP-citrate lyase, an extra mitochondrial enzyme
involved in the initial 25 steps of de novo lipogenesis. C.
fimbriata also has hydroxycitrate HCA as active component.
HCA has been reported to cause weight loss in humans
without stimulating the central nervous system. Consequently,
HCA reduces the transformation of citrate into acetyl
coenzyme A, a step necessary for the formation of fatty acids
in the liver. In addition to its effect on citrate lyase, the
postulated blocking of malonyl coenzyme A by Standardized
extract of Caralluma fimbriata could further lead to a decrease
in fat formation in the metabolic pathway. New fat cells are
formed as preadipocytes. Standardized extract of Caralluma
fimbriata inhibit new fat cell formation by acting on malonyl
coenzyme. Standardized extract of Caralluma fimbriata
inhibits this hunger sensory mechanism of the hypothalamus
[23].

Endocannabinoid system
The endocannabinoid system consists of cannabinoid

receptors, their endogenous ligands The energy expenditure,
appetite, as well as lipid and glucose metabolism is regulated
by The endocannabinoid system. The area of interest and
research is inhibition of this pathway which leads to weight
loss and reduction of cardio metabolic risk factor [24].

Cannabinoid receptors: CB1 and CB2
In rodent brain cells the High-affinity cannabinoid-binding

sites were discovered and subsequently in humans two
cannabinoid receptors were cloned. In 1991 the cloning of
Cannabinoid receptor- 1 were done, which primarily
modulates food intake and energy expenditure and in 1993
Cannabinoid receptor-2, which appears to influence immune
function. The location of Cannabinoid receptors-1 are CNS and
various peripheral tissues such as adipocytes, hepatocytes,

skeletal muscles, endothelial cells, and the gastrointestinal
tract. Cannabinoid receptors- 2 are found in the spleen,
thymus, and tonsils and are not believed to be involved in
regulation of food intake and energy homeostasis [24]. For
example, Rimonabant is selective cannabinoid 1 receptor
antagonist reduces the body weight.

Endogenous cannabinoid ligands
They primarily activate CB1 and/or CB2 receptors. This

suggests that obese individuals may have higher circulating
endocannabinoids because of reduced degradation enzymes
available [25,26].

Inhibition of pancreatic lipase
For digestion and absorption of dietary fats pancreatic

lipase exocrine enzymes of pancreatic juice is essential [27].

For example, Orlistat blocks fat absorption in the small
intestine by inhibiting pancreatic lipase, preventing
approximately 30% of consumed fat from being digested with
considerable reductions in weight, BMI, total cholesterol, LDL
cholesterol, fasting insulin, and fasting glucose and
improvement in glucose tolerance and reduced progression to
diabetes [28].

Inhibitors of intestinal microsomal triglyceride
transfer protein

Microsomal triglyceride transfer protein is necessary
chaperone for the assembly of apolipoprotein B. Hepatic
steatosis induced by inhibition of the hepatic form of MTP
because small molecule MTP inhibitors reduced plasma lipids.
Enterocytic form of MTP is the characteristics of the Gut
selective MTP inhibitors [27].

DGAT I inhibitors
DGAT is expressed in different tissues like liver and white

adipose tissue. The last step of triacylglycerol synthesis is
catalysed by Diacylglycerol O-acyltransferas. There are two
types of isozymes of DGAT that is DGAT1 and DGAT2. DGAT2
increases role of steatosis activity as well as DGAT1 plays a
important role in VLDL storage assembly. Increased plasma
VLDL concentrations may promote obesity thus; DGAT1 is
considered a potential therapeutic target for obesity control
[27].

Inhibitors of low-affinity sodium-dependent
glucose co-transporters

Competitive inhibition of SGLT2, leading to enhanced
glucose and energy loss through the urine, was initially
regarded a promising new therapeutic strategy for the
treatment of hyperglycaemia in patients with type 1 or type 2
diabetes. The sodium-glucose co-transporter-2 SGLT2 is a low
affinity transport system that is specifically expressed in the
kidney and plays an important role in renal glucose
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reabsorption in the proximal tubule. This target characterizes a
different potential approach for weight loss [27].

Cholecystokinin agonist
CCK agonists possibly useful in the therapeutic target in

obesity. The first gut peptide to be definitely identified as
having a role enhancing the satiety response to ingested foods
was Cholecystokinin [29].

Glucagon-like peptide 1
GLP-1, and the related hormone GIP (initially known as

‘gastric inhibitory hormone’, but now referred to as ‘glucose-
dependent insulinotropic peptide’), are examples of incretins
neural or humoral factors that enhance insulin secretion.
Hence GIP and GLP 1 hormones are therapeutically involved in
the body weight loss.

The combined GLP-1 and glucagon receptor agonism have a
positive result for reducing the food intake and weight loss.
synthesised chimerae of GLP-1 and glucagon and went on to
show that these molecules had in vitro action at both
receptors [29].

Amylin analogues
Amylin is a peptide of 37 amino acids which is secreted by

the pancreas with insulin. Its primary sites of action are
considered to be located in the brainstem. Amylin class were
originally developed not only for restorative use in diabetes
but also shown to reduce weight loss, for example in obese
patients with type 2 diabetes [27].

NPY analogues
The NPY family contains three members, pancreatic

polypeptide-PP, and peptide tyrosine tyrosine-PYY,
neuropeptide Y-NPY. The peptides of this family act at multiple
receptors known as, Y1 Y2, Y4, Y5 and Y6. Members of a
related receptor family contribute about half their amino acid
sequence these receptor includes Y1, Y4, Y6, but the remaining
two receptor subtypes are not linked to this group or to each
other [29].

Exogenous NPY is an appetite stimulant it shows its
efficiency and efficacy after its acute administration and its
constant effects during chronic administration have led to the
assumption that endogenous NPY could involved in the short-
and long term regulation of energy balance. The antagonist
NPY Y1 receptor or related receptor subtypes are primarily
shown to responsible target. But later receptor subtype, Y5,
appeared to be an even good applicant because Y5 receptor
activation showed a similar order of potency for peptide
agonists in vitro as for appetite stimulation in vivo. The
antisense oligonucleotides and a selective Y5 receptor non-
peptide antagonist study shown that Y5-receptor-deficient
showed no phenotype, and selective Y5 receptor antagonists
had no effect on spontaneous feeding, Hence, the reduction in
food intake observed in nonspecific actions to contributed in
the earlier experiments [30].

PP located in the Islets of Langerhans to regulating
pancreatic secretion.Y4 receptor is the major agonist of the PP
[27]. Hence, it is found that the PP can reduce food intake [27].

PPY is released by the L cells lining the gut and mostly
circulates as PYY3-36 for energy expenditure and fuel
portioning [27,29].

Ghrelin and ghrelin receptor
Ghrelin and its receptor, play an important role in energy

homeostasis the growth hormone secretagogue receptor GHS-
R, are believed to and appetite. Ghrelin is the first orexigenic
hormone acting in the hypothalamus to stimulate food intake
and has together with the GHS-R, and understood as a very
accomplished anti-obesity target [31].

The research on Greline found that the efficacy of ghrelin
antagonists and inhibitors of the enzyme ghrelin O-
acyltransferase, which is essential to enable ghrelin to attach
to its receptor as potential antiobesity therapy in weight loss.
An effective treatment is yet to emerge from ghrelin blockade
[32] (Figure 1).

Figure 1 Hypothesized model of tissue specificity of GPCR
intracellular signalling.

Melanocortin receptor
The melanocortin MC4 receptor present in all areas of brain

along with hypothalamus. It integrates a cleavage of pro-
opiomelanocortin (POMC), with an antagonist melanocortin
produced by signal provided by agouti-related protein (AGRP)
agonist which represents a signal provided by α-MSH. Evidence
for a central function of α-MSH in the regulation of food intake
comes from studies in MC4 receptor which is present in obese
phenotype [31].

Leptin/Amylin
Leptin is an adipokine, which correlates between the serum

concentrations positively with adipose tissue mass. Normally,
leptin play an important role in negative feedback loop in the
CNS to restrict food intake, and thus homeostatically the
environment balance maintain a desirable degree of adiposity.
Regular leptin shortage in humans is a rare form of severe
early onset obesity, which is reversible with leptin therapy.
However, serum leptin is elevated in obesity except in the rare
instances of total leptin deficiency, and CNS resistance to
leptin-mediated satiety have obese individuals. Thus, use of
leptin as monotherapy for the treatment of obesity is generally
ineffective. In an animal model of obesity, the simultanious
utility of leptin with amylin resulted in significant weight loss.
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Leptin and amylin agonist Combination therapy is recently in
the treatment of obesity [32].

Serotonin (5-HT)
Serotonin receptors are involved in neuroendocrine control

of energy homeostasis, appetite, mood, & reward pathways
and it is widely spread in the CNS. A few serotoninergic agents
that were effective for weight loss [32]. The 5-HT1B, 5-HT2C
and 5-HT6 receptors are of most interest for the weight
management; these receptors are the subtype of 5-HT
receptor [30].

These are classifying like 5-HT1A, 5-HT1B, 5-HT1D, 5-HT1E,
5-HT1F, 5-HT2A, 5-HT2B, 5-HT2C, 5-HT3, 5-HT4, 5-HT5A, 5-
HT5B, 5- HT6 & 5-HT7.

5-HT5, 5-HT2 receptors exert inhibitory actions by reducing
cAMP, while 5-HT2 receptors are excitatory, mediating their
actions via phosphoinositol hydrolysis. All the other subtypes
are exert excitatory actions by stimulating cAMP with the
exception of the 5-HT3 receptor which forms an excitatory
ligand gated Na+ and K+ cation channel. Three subtypes are
currently deemed of particular interest in the control of body
weight [29].

Oxyntomodulin
Oxyntodmoulin is cleaved from preproglucagon and

released from intestinal L-cells in proportion to calories
ingested. Oxyntomodulin inhibits food intake and increases
energy expenditure in humans [32].

OXM consists of 37 amino acids of which 29 are in common
with GLP-1. while OXM has a 50-fold lower affinity for binding
at the GLP-1 receptor, it has an equal potency for reducing
food intake. Studies have shown that OXM inhibits food intake
and causes reduced weight gain [27].

Noradrenaline
Nordrenergic and adrenergic cell bodies are mostly found in

the hind brain, predominantly in the locus coeruleus and
project rostrally to the lateral and medial hypothalamus,
hippocampus and cortex. Adrenergic receptors ARs are G-
protein coupled and have been classified into two broad
classes (α and β) that are widely distributed in the central
nervous system. Again αARs have been further sub-classified
into α1 and α2 families, which upon activation produce
functionally opposed effects as while α1ARs are thought to be
located postsynaptically and coupled to cyclic AMP, α2ARs are
located presynaptically and function as inhibitory auto
receptors. The α1AR has three subtypes known as α1A, α1B
and α1D and three α2ARs have also been characterised and
are known as the α2AAR, α2BAR, and α2CAR. βARs are
classified into three subtypes. β1 and β2 ARs are expressed in
the central nervous system whereas the expression of β3
receptors expressed to the periphery, particularly to brown
adipose tissue. Activation of β3ARs causes uncoupling of
mitochondrial ATP production from oxidative metabolism and
consequent release of energy as heat. This thermogenic

response has received active consideration as an obesity
treatment. β1 ARs are located postsynaptically and are widely
expressed in the brain, the hypothalamus, that are relevant to
feeding behaviour. β2ARs are located presynatically but, their
activation by contrast with the α2 receptor, stimulates the
release of noradrenalin from the synaptic terminals [29].

Dopamine
Dopamine is a second catecholaminergic neurotransmitter

whose neuronal cell bodies are principally located in the
substantia nigra pars compacta (A9) and ventral tegmental
area VTA (A10).Dopamine receptors are classified into two
subtype D1- like (D1 and D5) and D2-like (D2, D3 and D4) on
the basis of pharmacological and structural similarities.
Stimulation of D1 receptors with D1 selective agonists
suppressed the food intake. Th Selective D2 receptor agonist,
N-0437 reduced food intake, in a manner consistent with
enhanced satiety [29].

Bariatric surgery
Now a day’s bariatric surgery is considered for those with

class III obesity (BMI more than 40) & class II obesity (BMI
more than 35) with comorbid conditions such as hypertension
and type 2 diabetes.

Bariatric surgery procedures can be classified as
malabsorptive, restrictive or combination of both
malabsorptive and restrictive.

Intestinal microbiota as future target for
weight management

Intestinal Microflora is a novel target for obesity.
Traditionally Gordon and co-workers discovered that intestinal
bacteria shows to have an important effect on body weight. In
addition, certain antibiotics can increase body weight in rats
and mice, and human data indicate that the combination of
vancomycin plus gentamycin is accompanied by a significant
weight gain. Several mechanisms have been suggested,
including the phenomenon of “energy harvesting” by the
micro flora, production of specific short-chain fatty acids
interacting with certain receptors including GPR41 and GPR43,
and changes in the pro /anti-inflammatory balance in the gut
[27].

Conclusion
It is concluded that the management of obesity have various

target as receptor because receptor gives response to the any
class of drug mechanism of action. Traditionally various
therapies were developed for the obesity management but
recently the new types of targets are improved to reduce the
risk of obesity that is the greline, leptin, amyline, MC4 etc.
These are some newly invented targets within last five years.
Receptor play the important role in the body mechanism
hence in this review we focused obesity target as receptor.
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