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Development of New Technologies to Evaluate and Control Social Communication Behaviors

in Mammals
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Hl Research works

In order to survive in the natural environment, it is
necessary for mammals to exhibit appropriate social
communication behaviors between conspecific and
interspecific animals 1in various situations. For
example, dams should show maternal behaviors to
their offsprings, and they should exhibit fearful
behaviors to their predators. Emotions are motivational
factors for animal behaviors. Therefore, in order to
exhibit appropriate social communication behaviors in
individuals, it is necessary to arouse appropriate
emotions in their brain that is suitable for objects and
contexts in the environment.

We have previously found the neural pathways
which innately regulate odor-evoked emotions and
behaviors in the mouse brain. In this project, we will
analyze the neural mechanisms to generate maternal,
aggressive, sexual and fearful emotions that are
evoked by specific odorant molecules which are
released from conspecific and predator animals.
Furthermore, we will make a comparable analysis of
neural pathways for odor-induced learned and innate
fear responses. Through the analysis of neural
mechanisms to regulate learned and innate emotions,
we are developing emotional brain markers to measure

specific emotions quantitatively.
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Innate versus learned odor processing in the mouse olfactory bulb

=3 Innate fear response to TMT
=3 Odor-reward associative learning A

A predator’ s odorant, TMT, activates two sets of glomeruli, one in the D
domain and the other in the V domain of the olfactory bulb. We propose
that TMT activates two different neuronal pathways: one for the innate
fear response (blue) and the other for the odour-reward association
learning (red). For TMT, the D-domain glomeruli activate the olfactory
cortex (OC), and, subsequently, the BST-MA, which is thought to activate
the HPA axis and increase the plasma ACTH concentration.
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