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Abstract: 

Prolactin (PRL) exerts numerous important physiological actions in female mammals. Among these are the regulation of maternal behavior, the stimulation of lactogenesis, and the maintenance of corpora lutea function.  Key neural sites of PRL action involved in these processes include the medial preoptic area (MPOA), arcuate nucleus (ARC) and paraventricular nucleus (PVN). Since prior pregnancies and lactations produce long-term reductions in circulating PRL levels in female rats and women, we hypothesized that reproductive experience (RE) increases sensitivity of the brain to the feedback actions of PRL. The goal of this study was to determine whether prior RE causes long term alterations in the central expression of the PRL receptor. In addition, we used the prolactin-induced expression of SOCS 1 and 3 as a marker for PRL action in neurons to assess the functional responsiveness of the brain to PRL. In this study, therefore, non-lactating primiparous and age-matched nulliparous rats were injected s.c. on diestrus with 0.25 mg oPRL or vehicle. Brains were collected two hours later. The MPOA, ARC and PVN were micropunched and levels of mRNA for the long form of the PRL receptor (PRL-RL) and SOCS-1 and SOCS-3 were measured by quantitative PCR. Basal PRL-RL expression was significantly higher in the MPOA and ARC of primiparous rats and approached significance in the PVN when compared with that in nulliparous controls. Moreover, in the MPOA and ARC PRL treatment stimulated a greater increase in PRL-RL expression in primiparous subjects. Likewise, in the MPOA and ARC of primiparous rats SOCS-1 and SOCS-3 mRNA levels were markedly increased following PRL treatment. In contrast, no effects of PRL were seen in virgin rats or in the PVN of either group. Circulating PRL levels were significantly lower in RE females, likely reflecting this increased sensitivity of brain feedback systems to PRL.  Thus, RE produces a long-term up-regulation in the neural PRL receptor system as reflected by pronounced changes in both the expression of the PRL-RL and SOCS-1 and SOCS-3 and the enhanced responsiveness of this neural lactogenic system in RE females to PRL. Shifts in PRL receptor set points may underlie the alteration in PRL regulation and secretion in reproductively experienced females as well as the transition in maternal care from an endocrine to a neural dominance that occurs once a female gains reproductive experience.
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