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ABOUT THE STUDY
It considers that complementary role of food intake and energy
consumption in maintaining and defending energy balance.
Particular attention has been paid to recent studies identifying
the role of regulation of energy expenditure in this process and
their metabolic basis. This is followed by a consideration of the
newly identified signals of the body's energy state, as well as the
pathways and feedback loops they use to notify the central
regulatory system. Finally, we discuss and discuss the various
naturally occurring and experimentally evoked changes in
regulated body energy levels. Early researchers did not explicitly
consider energy as a regulated feature of the internal
environment, but recent studies conclude that it provided a solid
basis for assessing the body's energy regulation as another energy
homeostatic process.

In energy homeostasis the mitochondria are responsible for
producing most of the ATP needed for energy-requiring
reactions in eukaryotic cells. In the process of oxidative
phosphorylation, a proton gradient across the inner
mitochondrial membrane is linked to the synthesis of ATP by
ATPase. Mitochondrial metabolism is dynamic and can be
regulated in response to external stimuli. For example, the β-
adrenergic pathway is activated when mice are exposed to the
cold, shifting brown adipose tissue to more isolated respiration.
In unbound respiration, protons sent into the intermembrane
space flow back into the mitochondrial matrix, bypassing ATP
production and generating heat. Mitochondria themselves can
trigger intracellular signaling pathways that alter nuclear gene
expression, mitochondrial number, and function. This signaling
process is called retrograde signaling. Retrograde signaling is well
studied  in  the  budding  yeast                                       .   Yeasts
lacking mt DNA show increased expression of many genes
important for mitochondrial function. Citrate synthase, and
several proteins that regulate retrograde signaling, have been
identified in yeast. It is known as the regulatory proteins

involved in the mechanism of retrograde signaling in higher
eukaryotes. How and to what extent higher eukaryotic cells can
protect against ATP levels during chronic challenges has also not
been extensively investigated.

Cells consume energy to stay alive, while maintaining
homeostasis and reserve capacity to adapt to dynamic situations.
Energy availability is even more important for neurons, as they
have higher energy costs compared to other somatic cells. In fact,
the metabolic consumption of the brain, which accounts for
20% of total oxygen consumption, is in contrast to the
metabolic consumption of nervous tissue, which accounts for
only 2% of total body weight. Interestingly, total energy
expenditure increases in proportion to the number of neurons
of various species, including humans, and total energy
expenditure associated with neurons.

Cell homeostasis and Gibbs free energy

This article suggests that behavior can occur as an emergent
characteristic rooted in the energy requirement of neurons, In
the levels of biochemistry and metabolism. Therefore, we start
with the fact that cells are dynamic molecular machines that
require the uptake of nutrients to stay alive. Many biological
processes are thermodynamically disadvantageous, and through
metabolism, cells draw energy from nutrients and produce the
metabolic resources needed to fuel cell activity. Cell homeostasis
can be defined as a state in which the production and
consumption of metabolic resources are balanced and their
concentration is constant over time. In our particular context,
balancing the intake and consumption of metabolic resources
inevitably has a global impact on cellular processes. The network
of metabolic processes is large and complex, limiting the ability
to predict cell behavior from basic principles to some extent.
Nevertheless, biochemical reactions must conform to the laws of
thermodynamics.
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