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Scientists Elucidate Fine Neural
Orchestration of Feeding Processes

for the First Time

research team led by Dr. WANG Liping from

Shenzhen Institute of Advanced Technology (SIAT)

f the Chinese Academy of Sciences has conducted

a detailed study of spontancous behavior during the

food consumption process in mice using a deep learning-
assisted behavior tracking system.

The study was published in Neuron on March 15.

The rescarchers described the fragmented feeding
behavior characteristics in fasted mice of alternating
between feeding and non-feeding-related behaviors and
revealed that multiple neural populations sequentially
regulated the preparation, mitiation, and maintenance of
a feeding segment.

They used a deep learning algorithm to identify
the actions of mice in a single frame of video. A total
of 14 characteristic movements were identified, and
these movements were classified into eight meaningful
behaviors using clustering algorithms.

These behaviors were then divided into three
categories: feeding, walking, and environmental
exploration. “The spontanecous behavior of mice
during the food consumption process was described
as an iteration of behaviors such as ‘approaching
food, contacting food, leaving food, and exploring the
environment’,” said Dr. WANG.

Through analysis of calcium responses of different
neural populations during spontaneous behavior, the

researchers found that ARG¥™

neurons were activated
when mice fasted with food in the environment, but mice
were exploring the environment rather than eating. In the
process of approaching food and eating, these neurons
were inhibited. LH**™ neurons were activated when
the mice mitiated feeding behavior, and the duration of
activation was only weakly correlated with the duration

: . GABA .
of feeding behavior. DR™™ neurons were continuously

activated during feeding, and the duration of activation
was strongly positively correlated with the duration of
feeding behavior. DR®*™ neurons were inhibited when
the mice left the food to explore the environment.

The researchers used optogenetic methods to further
mvestigate the function of ARC¥™ LH™, and DR
neurons in the fragmented feeding behavior of mice.

Inhibiting ARC*"" neurons led to enhanced
environmental exploration and reduced feeding in fasted
mice while activating these neurons increased feeding
and decreased environmental exploration in the presence
of food but had no effect on environmental exploration in
the presence of plastic pellet. Activating LH“" neurons
saused mice to exhibit intense biting behavior, while
inhibiting these neurons caused fasted mice to be unable
to bite food. Activating DR neurons significantly
prolonged feeding behavior in mice, while inhibiting
these neurons significantly shortened feeding behavior.

Therefore, the researchers speculated that the
function of ARC*™ neurons is to restrict non-feeding
behavior during hunger, thereby allowing feeding-related
motivations to take over and initiate feeding behavior.
They also concluded that LIH*™ neurons mediate
the initiation of feeding behavior and DR“*™ neurons
are involved n regulating the maintenance of feeding
behavior.

SARCHY, LH™, and DR“™ neurons sequentially
orchestrate the preparation, mitiation, and maintenance
of fragmented feeding behavior, respectively,” said Dr.
WANG.

Similar to mice, humans also exhibit fragmented
feeding behavior and do not continuously focus on food
during the feeding process but constantly pay attention
to the surrounding environment. Children play while

eating, while adults usually engage in social activities
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Motivational conflict and responses of different neural populations during a feeding segment. (Image by SIAT)
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This study deepens our understanding of the Email; xm.zhang@siatac.cn
feeding process and the neural regulation mechanism, (Source: SIAT)
and provides new ideas for the investigation of feeding-
related disorders.” said Dr. WANG.
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