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Contribution of the spontaneous calcium rhythm to the state of the striatal network
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Ca2+ is a universal signal transduction molecule. To characterize Ca2+ signaling i
n striatal cells, spontaneous Ca2+ rhythms were examined in slice preparations. In both neurons and astroc
ytes of the striatum, spontaneous slow and long-lasting intracellular Ca2+ rhythms, which lasted up to 200
s, were found. Depletion of the intracellular Ca2+ store and the blockade of IP3 receptors reduced the tr
ansient rate of the Ca2+ rhythm, and an mGIuR5 antagonist blocked the Ca2+ rhythms in both neurons and ast
rocytes. Thus, the mGIuR5-1P3 signal cascade is the primary contributor to the Ca2+ rhythm in both neurons
and astrocytes. The Ca2+ rhythm features multicellular synchrony, and both neurons and astrocytes partici
pate in the synchronous activity. Therefore, the Ca2+ rhythm may involve in the neuron-glia interaction in
the striatum. In the simulation study, we found that the Ca2+ rhythm can modulate the firing properties o
T the medium spiny projection neurons via Ca2+-activated K+ channels.
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