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Fig. 1.Plasma prolactin concentrations from eight ewes in which the mediobasal
hypothalamus was infused on separate occasions with vehicle (W) and the dopamine D,
receptor antagonist SCH23390 (0; total dose 60 nmol 1™ 7). (Z): the period of infusion.
The horizontal bar indicates the period when prolactin concentrations were significantly
different between treatments. ¥*P < 0.01, ANOVA.

removed. Blood was collected at 20 min intervals from 120 min before to 240 min after the start of the
infusions. In the second trial one week later, the procedure was repeated with treatments reversed.
Prolactin was measured by radioimmunoassay as described by Kann (1971). Data were divided into pre-
and post-treatment periods and analysed by repeat measure ANOVA of log transformed data. Because
there was a significant (P < 0.05) interaction between time and treatment for the post-treatment period
of the VMH group, these data were further divided into two windows (20-100 min and 120-240 min),
which were then analysed as described above. Placement of guide tubes by stereotaxis was verified by
histology and with reference to a stereotaxic atlas of the sheep brain (Richard, 1969).

Results

During the sampling period, prolactin concentrations varied markedly with time and between animals.
For the vehicle treatment, mean * sem prolactin concentration immediately before the start of infusions
was 593 £ 146 and 513 £ 155 ng ml~ " for the VMH (Fig. 1) and POA (results not shown) groups,
respectively. For each brain site, preinfusion prolactin concentrations were not significantly different
between treatments (i.e. vehicle versus D; antagonist). For the VMH group, mean prolactin concen-
trations decreased during infusion of the D; antagonist to reach a nadir after 80 min. Thereafter,
prolactin concentrations increased, returning to similar concentrations to those observed during infusion
of the vehicle. For the period from 20 to 100 min after the start of the infusions, the suppressive effect
of the D, antagonist was highly significant (P < 0.01). For the POA group, infusion of SCH23390 had
no significant effect on prolactin concentrations. Placement of the guide tubes was verified by histology.
The anterior—posterior position for the VMH group varied from A27.4 to A30.0 as defined in the
stereotaxis atlas of Richard (1969). Three animals in this group did not show clear suppression of
prolactin. In each of these animals, the anterior—posterior position was A30.0.
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dopamine cell groups which project to the VMH. Release of dopamine near D, receptors in this area
activates a population of neurones which stimulate (directly or indirectly) secretion of a prolactin
releasing factor or inhibit secretion of a prolactin release inhibiting factor.

A major challenge to this theory comes from a study by Lincoln and Clarke (1994), who show that
surgical disconnection of the pituitary from the direct control of the hypothalamus does not abolish the
influence of photoperiod on prolactin secretion. In addition, Lincoln (1994) showed that the MBH and,
to a lesser extent, the pars tuberalis are sites where melatonin implants are effective in inhibiting
prolactin secretion. In contrast, implants within the pars distalis are without effect on prolactin. Lincoln
and Clarke (1994) argue that the most likely interpretation of these data is that the pars tuberalis is the
target site for melatonin and that this area then interacts directly with the pars distalis to influence
prolactin secretion. Furthermore, they suggest that the prolactin response to melatonin implants in the
MBH is due to transport of melatonin from this region to the pars tuberalis by the rich vascular supply
of this region. The hypothesis put forward by Lincoln and Clarke (1994) is in accord with an earlier
study by Zinn ef al. (1991) of bull calves. Zinn et al. (1991) show that dopamine turnover in the pituitary
stalk and median eminence is not affected by daylength, despite large differences in plasma prolactin
concentration. In contrast, research on mink has shown that the tyrosine hydroxylase content in the
external zone of the median eminence is markedly reduced under long daylength (Boissin-Agasse et al.,
1991). Further evidence in support of hypothalamic involvement in photoperiodic control of prolactin
secretion comes from studies in which hypothalamic lesions have been shown to modify the seasonal
change in prolactin secretion (Thiéry ef al., 1979, 1989). The most simple explanation of the melatonin
microimplant data is that the target site for this hormone is within the MBH and not the anterior
pituitary (Malpaux ef al, 1993; Lincoln, 1994).

There are many unanswered questions in this field of research and differences due to species or
experimental approach make interpretation of the small number of studies difficult. However, the major
impediment to research in this area is that the identities of the physiologically important prolactin
releasing factors and prolactin release inhibiting factors in sheep are not known. Further advances will
be difficult until these have been identified.

Conclusion

In this study we have shown that infusion of a dopamine D, antagonist into the VMH inhibits prolactin
secretion in ewes under long daylengths. These results are in accord with the hypothesis that prolactin
secretion under long daylengths is stimulated by hypothalamic dopaminergic pathways that stimulate
D, receptors located in the VMH. The pathways linking these receptors with prolactin secretion are yet
to be determined.
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