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Characterization of the neural curcuit that elicits pleasure
and displeasure for odorants at meals

Akio Tsuboi

Laboratory for Molecular Biology of Neural System
Nara Medical University

By whether its smell is pleasant or unpleasant, we tend to feel healing and stress,
respectively. When thinking scientifically about what meals are, it is quite important to
understand the molecule mechanism which senses pleasure and displeasure via olfaction.
Among the five senses, we are focusing on olfaction that is often ambiguous, but sometime
brilliant, especially in prodding our memory. We are therefore studying the olfactory system
in humans or mice to know how a specific odor exerts an influence on the development of
neural circuits that elicit pleasure and displeasure.

First, by injecting a lentiviral vector carrying CMV promoter — gapEYFP (enhanced
yellow fluorescent protein) gene into the lateral ventricle of unilaterally naris-occluded
mice, we found that the sensory input is required for the dendritic elongation and branching
in the olfactory bulb (OB) interneurons. Then, we performed immunohistochemistry
with c-fos, whose expression is dependent on neural activity, for the mouse OB just after
exposing Eugenol, a component of clove flavor. We detected the significant increase of
c-fos signals in OB interneurons around glomeruli for Eugenol receptor (OR-EG), although
the size of OR-EG glomeruli was almost the same as that from the unexposed mouse OB.
After exposing Eugenol, we further examined the c-fos signals for the higher brain region,
e.g. a limbic system, the amygdala and hippocampus, which manage emotions directly
without passing the hypothalamus. Preliminary data suggest that Eugenol may activate
neurons in the basolateral amygdala nucleus (BLA). Future studies about the mouse should
result in identification of neural circuits that are activated by pleasant and unpleasant
odorants, leading also to revealing how humans feel excellence and displeasure at meals
via olfaction, because such neural circuits seem to be conserved between mice and humans.
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