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Bold or shy? Studies on neural mechanism underlying the regulation of
risk-taking behavior in fish
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Boldness and risk-taking behaviors in fish are important traits to obtain
advantages such as habitation, food resources, reproductive success, and social dominance. Here, we
determined the expression of tyrosine hydroxylasel (TH1), which is the rate-limiting enzyme in
dopamine (DA) synthesis, and vasotocin (VT) in brain of bold males in medaka fish.

The risk-taking behavior was observed in bold males under the condition of with a neighboring
conspecific, but not in shy males under the condition of without a neighboring conspecific. We found
that TH1 expression in striatum (ST) and preoptic area (P0O) was higher in bold males than in shy
males. VT expression in PO was higher in bold males than in shy males. Bold males showed the large
number of TH1 somata co-expressing VT receptors in ST and PO, whereas few VT somata co-expressing DA
receptors was detected in PO in bold males. These findings suggest that dopaminergic neurons
accepting VT regulate risk-taking behavior in bold fish.
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