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Homeostatic Regulation of the Body by Hypothalamic Nesfatin-1 Circuit and Vagus-Mediated

Peripheral Environment
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B Research works

The metabolic and environmental information in the
periphery is forwarded to the brain via the
blood-brain barrier (BBB) and/or vagal afferent
nerve, contributing to body’s homeostasis. The
hypothalamic arcuate nucleus (ARC) senses
peripheral factors passing through BBB, serving as
the 1st order center, in which NPY/AgRP and POMC
neurons play a pivotal role. Bipolar vagal afferent
nerves sense peripheral factors and release
transmitters in the brain stem, though underlying
molecular mechanisms are poorly understood. This
study develops effective method of analyzing vagal
afferent and explores how the ARC and vagal
afferent neurons are regulated by metabolic and
environmental factors. The hypothalamic
paraventricular nucleus (PVN) receives neural inputs
from the ARC, brain stem and other brain areas,
serving as the integrative center. We study how the
PVN, particularly its new players nesfatin-1 and
oxytocin, regulate feeding, circadian rhythm, stress
and autonomic function. In extension, we also
conduct a translational study from animals to
humans in collaboration with National Center of
Neurology and Psychiatry. We aim to identify the
hormones, meal style/ components, and
environmental  factors that work  through
ARC—PVN and/or vagal afferent—PVN pathways
to enhance body’s homeostasis, and to establish the
basis for treating difficult neural and metabolic
diseases by manipulating the peripheral-brain axis.
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Fig. Peripheral-brain axis regulating homeostasis.
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