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Evolutionary study on differences of dopamine regulation systems in the brain
between sexes in social Hymenoptera
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To clarify dopamine regulation systems in the brains in eusocial bees,
dopamine dynamics and factors affecting the levels in the honey bee and the bumble bee were
determined. In the honey bee, dopamine has a role in promotion of reproduction in both workers and
males. Factors affecting increase of brain dopamine were a presence of a queen (or queen substances)
and tyrosine (a Brecursor of dopamine) supply in workers, and juvenile hormone and tyrosine supply
in males. In the bumble bee, a positive correlation between ovarian development and brain dopamine
levels was detected in queenless workers, but not in virgin queens with developed ovaries. Thus, the

differences of dopamine regulation systems between sexes were found in the honey bee, and roles of
dopamine differ between the castes in both species.
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