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Food odors strongly induce eating behavior. To address how central olfactory
neuronal circuits regulate eating behavior in mice, we performed a retrograde
tracing of the lateral hypothalamus. We observed the labeled cells located in the
caudo-ventral region of the olfactory peduncle. This region was located between
the ventral tenia tecta and the anterior piriform cortex, and under the anterior
olfactory nucleus and just rostral to the nucleus accumbens. We referred to this
region as olfactory cortex area X (“area X”). Area X was distinguishable from
the ventral striatum as a DARPP32 negative region. Most of the cells in area X
were VGluT1 mRNA negative, whereas roughly half of the cells of area X, which
project directory to the lateral hypothalamus, were GAD65/67 mRNA positive,
suggesting that many of the cells in area X are GABAergic neurons. Anterograde
tracing from area X confirmed that the axons of area X neurons project to
the lateral hypothalamus. We observed that the axons of area X neurons were
located near orexin and MCH neurons, supporting the idea that area X neurons
have synaptic connections with these neurons. Rabies virus-mediated neural
pathway labeling (TRIO assay) revealed that area X neurons projecting to the
lateral hypothalamus have synaptic connections from projection neurons in the
olfactory bulb. These results suggest that the olfactory cortex has a subregion
that projects directly to the lateral hypothalamus, which might contribute to
odor-induced eating behavior.
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