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Brain consists of tremendous number of neurons. Neurons are connected to each other by
tremendous number of synapses, and they form the neuronal circuits. In order to understand
functions of the neuronal circuits, we should know the spatiotemporal behavior of the neurons in the
large scale network. In this regard, imaging of the neuronal activity using a fluorescent dye is one
of the most promising techniques. Among various imaging techniques, the calcium imaging has
many advantages, e.g., having a good spatial resolution, production of large signals, ease of loading
the calcium indicators into cells using bulk-loading method with acetoxymethyl esters of the calcium

indicators, and so on. In addition, intracellular calcium concentration is known to increase not only

by the cell excitation, but also by various intercellular signals. In addition, calcium is an important

messenger in signal transduction. Thus, to reveal the dynamics of the intracellular calcium concen-

tration leads to elucidate the various physiological functions of the brain. In this review, I will

describe significance of the calcium imaging techniques in neuronal circuits, and introduce our recent

studies concerning long-lasting spontaneous calcium transients at the striatum of the basal ganglia.
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