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Abstract: Activities occurring in an animal’s body are performed and regulated via certain chemicals. These chemical on the 

basis of multiple factors are divided into various classes. Hormones forma major class of such chemicals. Hormones are 

integral part of animal’s body that are involved in the mediation of a variety of vital functions. Hormonal secretions are 

precisely regulated in order to mediate relevant function as needed. They are important maintainers of a variety of homeostatic 

mechanisms including food intake, digestion, absorption and utilization. Like all other parts of animal’s body, adipose tissue is 

also under the influence of chemical messengers. Some of the endocrine messengers are Leptin, Insulin and Ghrelin hormone 

while neural chemicals include orexigenic hypothalamic neuropeptides (like Neuropeptide Y). While performing normal 

assigned function these chemical substances strive to maintain a balance between body energy need and energy intake. If 

concentration or functionality of any of them is disturbed due to certain change for sufficient time period then they fail to 

perform their duty resulting gradual increase in body mass index. Deficiency or hypersecretion, structural deformity and 

functional impairment are some of the aspects that contribute towards hormonal abnormalities. Present review is based on a 

concise discussion about obesogenic role of Leptin, Insulin and Ghrelin hormones and hypothalamic neuropeptides. 
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1. Introduction 

A number of hormones that are produced from different 

locations, act in distinct manner exerting their action on 

relevant tissues in order to regulate caloric intake. Any 

indiscretion associated with these hormones may contribute 

to dietary irregularities [1]. According to a latest study, the 

primary stimulus behind the act of excessive energy intake is 

abnormal endocrine signaling to hypothalamus, generating a 

neural state of constant hunger [2]. Regulation of appetite is 

an intricate procedure that involves connection between 

hypothalamus, adipose tissue and organs of digestive system. 

Following food consumption, a number of hormones are 

secreted in gastrointestinal tract in response to gastric 

distension, digestion and absorption in order to signal brain 

for satiety. Some of the major hormones that are involved in 

mediating food behaviors via satiety mechanism include 

insulin, leptin, ghrelin and hypothalamic peptides [3-6]. 

The core objective to write the article is to present an 

overview regarding role of some major endocrine hormones; 

including leptin, insulin and ghrelin, and some hypothalamic 

neuropeptides like Neuropeptide Y towards undesired surplus 

caloric intake. Objective of producing this review is to 

suggest medical researchers and professionals concerned 

with obesity treatment that they should also consider 

interaction between over consumption of food, and 

imbalanced endocrine hormones and neural chemicals like 

hypothalamic neuropeptides. 

2. Leptin 

Leptin hormone is produced from adipose tissue and 

amount of production is directly proportional to the level of 

adiposity. Leptin plays a significant role in the regulation of 
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energy homeostasis and body weight control by minimizing 

desire for food intake and stimulating energy expenditure. 

Although high serum leptin levels have been observed in 

obese subjects but failed to perform desired function. Leptin 

resistance, caused by overconsumption of palatable foods, 

might be a possible illustration behind this failure that 

ultimately promotes obesity [7]. Expression of leptin mRNA 

in stomach was lower in fasted mice, then they were fed with 

high fat diet for a period of 5 weeks and no significant 

changes were detected. Higher expression of leptin mRNA 

was observed when mice were fed with high sucrose diet so 

it can be concluded from experiment that leptin is mainly 

associated with carbohydrate metabolism [8]. 

Leptin transmits information to central nervous system 

regarding long term energy stores of body and acts indirectly 

as anorectic signal by inhibiting appetite and appetite 

stimulants in the hypothalamus [9]. Extreme obesity along 

with hyperphagia has been observed in experimental leptin 

deficient mice and the effects were reversed following 

administration of synthetic leptin [10]. A variety of 

experimental investigations have provided functional 

neuroanatomical approaches towards understanding 

mechanism of action of leptin hormone. Leptin exerts its 

effects on food consumption associated neuronal circuits and 

causes reduced perception of food reward and enhanced 

response to satiety signals. In case of leptin deficiency 

exaggerated wanting response for desirable foods has been 

noted that disappeared after treatment with leptin [11]. Leptin 

receptors are found in different regions including 

hypothalamic arcuate nucleus [12]. 

Within the nervous tissue, most remarkable leptin’s 

antiobesity role is played by inhibitory GABAergic neurons. 

Leptin exerts its action directly on presynaptic GABAergic 

neurons as an attempt to decrease inhibitory tone to 

postsynaptic antiobesity POMC neurons. As POMC neurons 

are associated with prevention of obesity, their enhanced 

stimulation by decreasing inhibition probably mediates leptin’s 

antiobesity effects to some extent [13]. By the administration 

of bulk amounts of leptin in normal rats, marked reduction in 

body fat stores was observed, indicating anti obesity role of 

leptin hormone [14]. 

3. Insulin 

Insulin is an important metabolic hormone that reduces 

food intake and promotes adiposity [15] and released by 

pancreatic beta cells in response to hyperglycemia. Insulin 

plays key role in glucose metabolism and energy storing 

process in insulin responsive parts of body such as 

adipocytes and muscular tissue [16]. In case of any 

impairment, development of some metabolic disorder is 

highly probable [17]. Production of insulin is directly 

proportional to the extent of obesity and retains the ability to 

cross the blood brain barrier in order to reach and act on its 

receptors in hypothalamus [18]. 

Glucocorticoids, the end products of hypothalamic-

pituitary-adrenal (HPA) axis, are the major regulators of 

insulin and show dual nature by either restraining or 

stimulating insulin activity on skeletal muscles and adipose 

tissue [19]. Hyperactivation of HPA axis resulted by stress 

induces hyperinsulinemia by stimulating process of 

gluconeogenesis and inhibiting glycolysis [20]. Synergistic 

effects of insulin and glucocorticoids in stimulating 

consumption of hyperpalatable foods are demonstrated by 

various animal studies ultimately driving towards abdominal 

fat deposition [21, 22]. Insulin acts on nervous system and 

minimizes neural ability to regulate food ingestion by 

oppressing brain reward pathway. As a result, one has to 

consume more food than requirement in order to get the same 

rewarding effect [23, 24]. 

4. Ghrelin 

Ghrelin hormone is associated with energy regulations by 

stimulating hunger when energy status of body goes down. 

Action of ghrelin on nervous system to regulate body weight, 

glucose metabolism and obesity was discovered by Mark 

Heiman and Matthias Tschöp in 2000 [25]. Produced in stress 

conditions and thought to be involved in stimulation of hyper 

consumption of foods in order to regulate mode and to 

minimize deleterious effects associated with stress and 

anxiety [26]. Primary function of ghrelin hormone is to 

conserve energy for vital functions in case of low energy 

availability by triggering fatty acid oxidation and favoring 

food seeking behavior [27]. 

Ghrelin monitors metabolic effects in a number of ways 

including taste sensation, reward seeking behavior and 

regulation of appetite, gut motility, provoking discharge of 

growth hormone and glucose metabolism. Prominent role of 

ghrelin in the development of adiposity is accredited to 

increased appetite due to over activation of lipogenesis and 

orexigenic neural hypothalamic pathways [28]. Chronic 

infusion of ghrelin boosts up the glucose utilization of white 

and brown adipose tissues. In white adipose tissue, mRNA 

expression level of a number of fat storage inducing enzymes 

including lipoprotein lipase, fatty acid synthase, acetyl-CoA 

carboxylase a and stearoyl-CoA desaturase-1 was 

significantly higher. Moreover, expression level of fat 

oxidation reducers as carnitine palmitoyl transferase-1a was 

lower. In brown adipose tissue, ghrelin infusion resulted in 

minimized expression of mitochondrial uncoupling proteins 1 

and 3 that are related with thermogenesis [29]. In addition to 

potential orexigenic properties, ghrelin is also involved in the 

regulation of reward based hedonic eating behaviors [30]. 

Dopamine is a key mediator of ghrelin activity in neural 

reward circuit due to its involvement in reward related 

behaviors [31]. Ghrelin stimulates individuals to eat even 

when they are not hungry. Stress and ghrelin secretion are 

directly linked with each other in such a way that over 

production of ghrelin induces stress like response while on 

the other hand stress stimulates ghrelin secretion [32-34]. 

Initiation of meal, short term feeding behavior and long term 

increase in body weight by enhancing appetite and 

diminishing fat utilization, is suggested to be caused by 
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ghrelin [35]. 

Ghrelin encourages a state of positive energy balance and 

body weight gain by provoking higher energy consumption 

and lower energy utilization [36]. In addition, it stimulates 

gastric emptying, nutrient storage and release of growth 

hormone. Based on available evidences it has been proposed 

that ghrelin based compounds may be an important 

therapeutic strategy in treating malnutrition caused by some 

sub-acute and chronic disorders [37]. Circulating free fatty 

acids suppress ghrelin production [38] while glucocorticoids 

stimulate it [26]. Contrary to these investigations, some 

studies have claimed suppressed expression of ghrelin by all 

types of palatable diets but still it fails to restrain the 

hyperphagia associated with these diets indicating an 

impaired ghrelin sensitivity [8]. Pleiotropic nature of ghrelin 

makes it much difficult to be used as selective treatment in a 

range of pharmacological interventions [27]. 

5. Hypothalamic Neuropeptides 

Extent of food intake and energy expenditure is mainly 

controlled by central nervous system via tight management 

between two major neuronal populations; pro-

opiomelanocortin (POMC) and the neuropeptide Y (NPY) 

neurons, both are found in arcuate nucleus. Former is 

involved in the suppression of appetite (anorexigenic) while 

later in the stimulation (orexigenic) [39]. A number of other 

neuropeptides are also involved in the regulatory activities 

including agouti-related peptide (AgRP), melanocortin 

receptors and corticotropin-releasing factor (CRF) [40]. A 

well coordinated interaction between these circuits is 

mandatory to maintain proper energy balance, any alteration 

may lead to overeating and obesity [41]. 

Hypothalamus is a principle relay center in regulation of 

feed intake [42] by producing a variety of orectic and 

anorectic neuropeptides [43] in response to signals from 

brain, peripheral circulation and digestive organs [44]. NPY 

is considered as one of the powerful orexigenic peptides 

found in nervous system that is linked with hyperphagia as it 

effectively stimulates desire for food ingestion and reduces 

satiety responses [45]. Higher expression of POMC mRNA 

has been noted following a high fat diet for several days 

showing an inclination towards overconsumption of 

hyperpalatable foods by triggering neural alterations [46]. 

Moreover, increased desire for carbohydrates was observed 

[47] that was contained to hypothalamus [48] after an intra-

cerebroventricular injection of NPY [49]. 

6. Conclusion 

One of the major causes of obesity is over the requirement 

ingestion of food consistently. A number of factors are 

responsible for this unnecessary hyper-consumption; one of 

them is associated with alteredlevels of some hormonal and 

neural chemicals. Laptin, Insulin, Ghrelin and hypothalamic 

neuropeptides are a few major regulators of body fat content. 

Leptin normally keeps a check on stored fatty material by 

stimulating lipolysis but fails upon encountering resistance. 

Insulin induces adiposity in addition to carbohydrate 

metabolism, thus the state of hyperinsulemia triggers higher 

adipose tissue buildup. Contrary to common view that insulin 

diminishes desire for food, certain investigations claim 

stimulatory effect of insulin for food intake. Ghrelin is 

released in hypoglycemic state and induces hunger. It acts as 

obesogenic substance by inducing higher caloric intake and 

neural lipogenic pathway. In addition, higher concentration 

of orexigenic hypothalamic neuropeptides like Neuropeptide 

Y (NPY) induces hyperphagia through various neural 

alterations that gradually direct towards overweight and 

obesity. 
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