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    Abstract
Most animal species operate according to a 24-hour period set by the suprachiasmatic nucleus (SCN) of the hypothalamus. Despite the lack of direct synaptic connections to the hippocampus, the rhythmic activity of the SCN modulates memory-dependent processes in the hippocampus. What accounts for these effects has long remained unknown. Here, we show that there are cell-type specific structural and functional changes that take place in the hippocampus and that modulate the strength of excitatory synaptic transmission in area CA1 with circadian rhythmicity. Pyramidal neurons change the surface expression of NMDA receptors. Fine astrocytic processes glide through the neuropil, leading to changes in the time course of glutamate uptake and integration of temporally clustered excitatory synaptic inputs. These findings identify important mechanisms through which neurons and astrocytes modify the synaptic environment and contribute to the local storage of information in the hippocampus and the dynamics of learning and memory processing.
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