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DESCRIPTION

A biological process known as energy homeostasis, also known as
the homeostatic management of energy balance, involves the
coordinated homeostatic regulation of food intake (energy
inflow) and energy expenditure (energy outflow). Heat is
produced as soon as 50% of the energy from the metabolism of
glucose is released. An essential part of bioenergetics is energy
homeostasis.

The hypothalamus is made up of several unique nuclei that
secrete neuroendocrine chemicals that regulate a variety of
processes, including  sleep arousal,  exhaustion,
thermoregulation, hunger, and thirst, highlighting its crucial
involvement in the brain maintenance of energy balance. Early
research did identify the hypothalamus as a feeding centre. For
instance, research from more than 60 years ago discovered that
lesions in the rat's Ventromedial Hypothalamus (VMH) caused
much more feeding, whereas lesions in the rat's Ventrolateral
Hypothalamus (VLH) caused the reverse feeding behavior and
malnutrition.

and

Body energy is controlled by neurons. The primary method by
which both animals and humans control their long-term energy
balance is homeostasis. Numerous hypothalamic neural circuits,
including the caudal brainstem autonomic feeding and midbrain
dopamine reward systems, regulate energy intake and
expenditure to keep body weight within a specific range for the
majority of a person's lifespan. To achieve this equilibrium, a
variety of peripheral metabolic hormones and nutrients target
these structures and provide feedback signals that change the
default "function" activity. In addition to

anatomical, pharmacological,

of neuronal
electrophysiological, and
behavioral techniques, a number of molecular genetic tools have
been developed for manipulating specific parts of the brain's
energy homeostatic machinery. These tools offer a way to
understand the intricate molecular and cellular mechanisms

underlying feeding behavior and metabolism.

Energy

Intake: The number of calories consumed from food and liquids
serves as a measure of energy consumption. Hunger, which is
primarily controlled by the hypothalamus, and choice, which is
determined by the sets of brain structures responsible for
stimulus control (i.e., operant conditioning and classical
conditioning) and cognitive control of eating behavior, is the two
factors that influence energy intake. Certain neuropeptides and
peptide hormones that work in the hypothalamus, such as
insulin, leptin, ghrelin, and neuropeptide Y, among others,

contribute to the regulation of hunger.

Expenditure: The primary components of energy consumption
are internal heat generated and external work. A combination of
basal metabolic rate (BMR) and the thermic effect of food results
in the internal heat produced. The level of physical activity can
be used to estimate outside work (PAL).

Positive balance: Energy intake must be more than what is
and other
expenditure in order to have a positive balance. Overeating,

used for external work physiological energy
which results in an increase in energy consumption, is one of

the main preventable reasons.

¢ A sedentary lifestyle that reduces the amount of energy
expended on outside work.

* When there is a positive balance, energy is stored as fat and/or
muscle, which leads in weight growth. Obesity and overweight
may progress over time, posing difficulties.

Negative balance: Energy intake that is lower than what is
used for external work and other body energy expenditures
results in a negative balance. Underrating is primarily
brought on by a medical condition, such as a diminished
appetite, anorexia nervosa, a digestive disorder, or by a
situation, such as fasting or a lack of availability to food.

Hyperthyroidism is another potential factor.

Requirement: Age, sex, and amount of physical activity are the
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key factors that influence normal energy requirements and,
consequently, normal energy intake (PAL). The United Nations'
Food and Agriculture Organization (FAO) has put up a
thorough analysis on human energy needs. The Harris-Benedict
equation is an older but still widely used and fairly reliable
approach.

However, studies are still being conducted to determine whether
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restricting calories to levels below what is considered healthy has
any positive effects. Although these studies are indicating
promising results in nonhuman primates, it is still unclear
whether calorie restriction has a positive impact on human and
other primate longevity. In this respect, calorie restriction does
not typically result in an energy imbalance, with the exception of
an initial imbalance where lowered expenditure hasn't yet
matched decreased intake.
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