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Neural and molecular basis of the decay of the defensive emotional state
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Animals exhibit innate defensive behavior when they encounter predators. This behavioral manifestation is

regulated by the defensive state of the brain, which outlasts even after a fear-inducing stimulus is passed but

gradually decays over time. Specific populations of the neurons within the dorsomedial part of the ventromedial

hypothalamus (VMHdm) are thought to be one of the centers of the defensive state and show persistency and decay in

their activity upon the encounter with a predator. However, the neural and molecular mechanisms underpinning the

persistency and decay of the VMHdm activity are unknown. Here, we tried to identify the input that generates persistent

VMHdm activity and provide feedback inhibition that would contribute to the decay by utilizing circuit tracing,

optogenetic manipulation and in vivo recording of neural activity in mice. Our results suggest the involvement of

neuropeptide signaling and feedback inhibition to control the slow dynamics of the VMHdm activity. Further studies will

uncover how the balance of excitation and inhibition shapes the slow neural activity dynamics.
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