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1. Expression of genes encoding neurchypophysial hormones and structural proteins was
studied to investigaie mechanisms regulating hormonal synthesis, transport and release in
hypothalamic neurosecretory neurons. Effects of hyper-osmotic stimulation and lesion of nor-
adrenergic inputs were examined in the neurchypophysial hormone producing neurons of the rat
with iz situ hybridization and Northern blot analysis,

2. The mRNA levels of neurohypophysial hormones, vasopressin (AVP) and oxytocin (OXT),
were significanily increased in the magnocellular neurons of the supraoptic nucleus {SON) after
oral intake of hypertonic saline. Significant increase in the AVP mRNA level was observed 4 days
after the onset of sodium leading. Signals for OXT mRNA was rapidly increased by the 2nd day.
On the other hand, immunoreactivity for AVP was significantly decreased in the SON, indicating
that hyper-osmotic stimulation increased synthesis and a rapid transport of newly synthesized
AVP to the neurchypophysis,

The length of both AVP and OXT mRNAs was conspicuocusly elongated by osmotic stimula-
tion, presumabiy due to elongation of poly(A) tail. These results suggest that there was a rapid
destruction of preexisting AVP and OXT mRNAs and their replacement with new transcripts
bearing longer poly(A) tails, which may be involved in mRNA stability and/or translational
efficiency.

3. Structural proteins, 8-actin and g-tubulin, are involved in mechanisms for axonal trans-
port and release of hormones. However, no significant change was observed in the g-actin and
B-tubulin mRNA levels in the supraopiic neurons after csmotic stimulation. On the other hand, in
the androgen-sensitive motoneurons of the spinal nucleus of the bulbocavernosus, removal of
androgen by castration significantly reduced the levels of S-actin and S-tubulin mRNAs. These
changes were rescued by testosterone treatment. The present results suggest that androgen
regulates the expression of S-actin and g-tubulin genes in the androgen-sensitive motoneurons,
and that the mechanisms regulating the expression of B-actin and S-tubulin genes may be
involved in hormonally-induced neuronal plasticity.

4, Both the magnocellular supraoptic and paraventricular (PVN) neurons are richly in-
nervated by noradrenergic nerve fibers, most of which arise from the Al region of the ventrol-
ateral medulla and terminate on vasopressinergic neurons. Electrical lesion of the Al region
decreased the AVP mRNA levels in both the SON and the PVN. Significant change was not
observed in the OXT mRNA level, although the OXT mRNA levels were slightly decreased by A
1 lesion. This system, which is composed of Al noradrenergic neurons and hypothalamic AVP
and OXT neurons, may provide a good model for investigation of mechanisms regulating
hormonal synthesis, transport and release in neurosecretory neurons.
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