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Humans naturally set high goals in their work and study. In the 
event of disappointment when those goals are not achieved, increasing 
motivation to overcome it, rather than accepting and ʻgiving up ,̓ is critical 
for future success. If one lacks this ability, he/she will be socially 
unsuccessful, leading to problems such as depression or “hikikomori” 
after experiencing a setback. In animal behavior, overcoming 
disappointments in foraging and courtship, which are often not 
immediately successful, are critical for survival. Despite these universal 
functions, the neural mechanisms underlying such motivation has not 
been addressed. This is because, traditionally, an animal behavior model 
that mimics such motivation has not been linked to a technique for 
monitoring neural activity in millisecond-order. By employing a novel rat 
behavioral paradigm in combination with in vivo imaging of dopamine 
neurons, we aimed to address a specific question, what is the central 
neural mechanism responsible for the motivation to overcome 
disappointment? 

In this talk, I will also briefly introduce recent studies on the role of 
acetylcholine in behavioral flexibility and adaptive behaviors, by 
employing a virtual-reality behavioral task. 
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