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We investigated neuroanatomical relationships between hypothalamic gonadotropin-releasing hormone (GnRH) and opioids in seasonal and photoperiodic male passerines (Dark-eyed Junco, Junco hyemalis; House Finch, Carpodacus mexicanus; House Sparrow, Passer domesticus). Hypothalamic GnRH expression in these birds undergoes profound annual changes depending on the photoperiodic condition, but the mechanisms responsible for these changes are unknown. A role for opioid peptides is suggested by the fact that these peptides inhibit the GnRH system in mammals and probably in birds. In one non-passerine species (Ring Dove, Streptopelia risoria), opioids may control behaviorally mediated changes in GnRH production/release, but the specific brain site(s) involved are not identified. Methionine-enkephalin-like immunoreactive (met-ENK-li ir) fibers and terminal-like structures in passerines are widely distributed in brain regions, including the preoptic area, the nucleus periventricularis magnocellularis, the infundibulum, and the median eminence, that contain GnRH-like immunoreactive (GnRH-li ir) perikarya and/or fibers. As shown by in vitro autoradiography and immunocytochemistry, these regions have specific  opioid receptors, suggesting local release and binding of met-ENK. In brain sections that we double-stained for GnRH- and met-ENK-li ir and studied by light or confocal microscopy, all identified hypothalamic GnRH perikarya appear to contain met-ENK, but few hypothalamic fibers are immunoreactive for both peptides. These findings suggest complex and hitherto not described interactions between opioids, their receptors, and GnRH.

