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Figure 1 Three stages in neural regulation of feeding behaviors:
nutrition perception, neural network integration and output of regulatory
signals. The brain perceives the internal or external input signals of the
body, evaluates the current energy metabolism state and the energy
need, so as to output commands, control behavior and organ activities,
and eventually maintain energy homeostasis (color online)
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Figure 2 The humoral and neural pathways of nutrition sensing. The
brain perceives the energy status of the body through the hypothalamic
ARC and the brainstem NTS. The humoral pathway senses molecules in
the circulatory system that represent the body’s energy state, such as
leptin and ghrelin, while the neural pathway receives signals from the
gastrointestinal tract via the vagus nerve (color online)
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Figure 3 Brain areas regulating feeding behaviors. Most of the brain
areas have not only feeding-promoting neurons, but also feeding-
inhibitory neurons. There are close projections and connections between
these brain regions, forming a complex neural network for appetite
regulation. Blue dots indicate appetite promotion, and red dots indicate
appetite suppression. Half red and half blue dots indicate that there are
both appetite-promoting and appetite-suppressing neurons
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Neural regulation of feeding behaviors

ZHAN Cheng

National Institute of Biological Sciences, Beijing 102206, China

The nervous system is composed of the central nervous system and the peripheral nervous system, and constitutes a very complex
neural network. The central nervous system, known as the headquarter of our body, not only is responsible for consciousness,
memory, language and other advanced cognitive functions, determining individual behaviors, but also plays an important regulatory
role in the functions and activities of peripheral organs. As one of the most basic characteristics of life, energy metabolism is precisely
regulated by the nervous system. Food intake is an important part of energy metabolism. Normal food intake behavior is very
important to maintain metabolic homeostasis and health. This paper focuses on the neural regulation mechanism underlying feeding
behaviors, discusses how the nervous system perceives and integrates the internal and external information of the body, and how to
form the neural network of appetite regulation, and eventually sends commands to control feeding behaviors and gastrointestinal
activities.

energy metabolism, feeding behavior, homeostatic feeding, stress feeding, hedonic feeding, autonomic nerve
system, neural circuits, hypothalamus, brainstem, gut-brain axis, vagus nerve
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