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In response to either a sterile or a fertile mating, the female rat secretes two surges of
prolactin from its pituitary glad each day: one early in the morning and the other early in
the evening. These surges require a reduction of the inhibitory input to the pituitary gland
by dopamine of hypothalamic origin. We have shown that oxytocin of hypothalamic
origin is also released in response to mating and may act as a prolactin-releasing factor
(Endocrinology, 145:3386-3394, 2004). The time of day during which these events occur
is transduced by vasoactive intestinal polypeptide originating from the suprachiasmatic
nucleus. We have found that injection of ovariectomized rats with a single bolus of
oxytocin will initiate this unique pattern of prolactin secretion (American Journal of
Physiology, 290:E566-E572, 2006). Prolactin, in turn, feeds back upon dopamine
neurons to increase their activities and upon oxytocin neurons to decrease their activities.
Support for these roles for prolactin and vasoactive intestinal polypeptide is the presence
of their receptors on both dopamine and oxytocin neurons. The net result of prolactin on
dopamine neurons is delayed feedback inhibition of prolactin secretion. We have
developed a mathematical model in which this feedback inhibition drives the rhythm in
prolactin secretion (American Journal of Physiology, 290:E573-E582, 2006). Also, in the
model we hypothesize that injection of oxytocin initiates the prolactin rhythm by
activating a population of bistable dopamine-sensitive hypothalamic interneurons.
Predictions from this model are currently being tested in the lab.
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