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Food odors stimulate appetite strongly. An interesting feature of odor-guided
appetite is that food odors promote appetite under a hunger state, but reduce
appetite or even induce discomfort under a satiated state. However, the
mechanism by which how metabolic state influences odor-guided appetite is not
well understood. Previously, we found that the anteromedial region of the
olfactory tubercle in the mouse brain plays a crucial role in odor-guided
appetitive behavior, and that many receptors for metabolic signal molecules are
expressed in the region. In this study, we examined the role of metabolic signals
in the region through the local injection of receptor agonists and antagonists.
We found that the injection of antagonists for appetite-promoting receptors or
agonists for appetite-suppressing receptors attenuated odor-attractive
behaviors and conversely induced odor-aversive behaviors, indicating that the
anteromedial region of the olfactory tubercle regulates odor-guided appetitive
behavior both positively and negatively. In addition, tracer molecules injected
in the peripheral blood were efficiently transferred to olfactory brain regions,
including the olfactory tubercle. The spatial distribution of tracer molecules
raised the possibility that molecules in the peripheral blood may enter olfactory
areas via olfactory sensory neurons and cerebrospinal fluid. Taken together,
these results suggest that metabolic signals from the periphery can efficiently
reach olfactory brain areas and regulate olfactory behavior. Given that many
diseases are considered to originate from an imbalance between the brain and
body, this study will contribute to an understanding of the diseases and
therapies, from the perspective of the olfactory system.



