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    Abstract

        Melatonin, the major hormone produced by the pineal gland, displays  characteristic daily and seasonal patterns of secretion. These robust and  predictable rhythms in circulating melatonin are strong synchronizers for the  expression of numerous physiological processes in photoperiodic species. In  mammals, the nighttime production of melatonin is mainly driven by the  circadian clock, situated in the suprachiasmatic nucleus of the hypothalamus,  which controls the release of norepinephrine from the dense pineal sympathetic  afferents. The pivotal role of norepinephrine in the nocturnal stimulation of  melatonin synthesis has been extensively dissected at the cellular and  molecular levels. Besides the noradrenergic input, the presence of numerous  other transmitters originating from various sources has been reported in the  pineal gland. Many of these are neuropeptides and appear to contribute to the  regulation of melatonin synthesis by modulating the effects of norepinephrine  on pineal biochemistry. The aim of this review is firstly to update our  knowledge of the cellular and molecular events underlying the noradrenergic  control of melatonin synthesis; and secondly to gather together early and  recent data on the effects of the nonadrenergic transmitters on modulation of  melatonin synthesis. This information reveals the variety of inputs that can  be integrated by the pineal gland; what elements are crucial to deliver the  very precise timing information to the organism. This also clarifies the role  of these various inputs in the seasonal variation of melatonin synthesis and  their subsequent physiological function.
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