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Male sexual behavior is complex and depends on intrinsic and extrinsic factors, including olfactory,
somatosensory and visceral cues. Recently, we have identified that a sexually dimorphic expression of
gastrin-releasing peptide (GRP) in the lumbar spinal cord regulates male copulatory reflexes. Although it is
reported that the bran-spinal cord systems are regulated by circulating androgen levels in male rats, no detailed
evidence has been reported regarding brain-spinal neural circuits controlling male sexual function and behavior.
The aim of the current study was to determine the afferents and efferents of spinal GRP systems.
Immunoelectron microscopy, combined with a retrograde tracing technique using high-voltage electron
microscopy (HVEM), provided a 3-dimensional visualization of synaptic contacts from the GRP system in the
lumbar spinal cord onto the spinal nucleus of the bulbocavernosus (SNB) motoneurons. HVEM analysis clearly
demonstrated that GRP-immunoreactive axon terminals directly contact dendrites which extend into the dorsal
gray commissure from the SNB. On the other hand, we found that the axonal distribution and local
concentration of oxytocin in the lumbar spinal cord exhibit a male-dominant sexual difference in rats. In
contrast, no sexual difference was detected for vasopressin in the lumbar spinal cord. Furthermore, oxytocin
binding and expression of the specific oxytocin receptor were observed in the somata of spinal GRP neurons.
Consequently, we suggest that efferents may secrete oxytocin from terminals distributed in the lumbar spinal
cord and that male sexual function may be regulated through an oxytocin receptor-mediated mechanism in
spinal GRP neurons. Therefore, an understanding of the neuroanatomical and functional interactions between
the brain and spinal cord is extremely important to consider regarding male sexual function and behavior.




