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Can glia modify the neuronal activities-proving "tripartite synapse theory"-
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Astrocytes are known to form "Tripartite synapse™ with pre-and post synaptic

neuronal elements. The question we would like to address in the present study is "Does
modification of astrocytic functions influence neuronal activity?” To this end, we checked
ultrastructures of astrocytes before and after three-week voluntary exercise. After exercise, the
fine processes of astrocytes increased their complexities, suggesting that astrocytes responded to
increased neuronal activities. During this morphological study, we noticed that in the Globus
Pallidus there are two distinct populations of astrocytes, one is Olig2-expressing astrocytes and
another is GFAP-expressing astrocytes. These two populations distributed in a mutually-exclusive
manner. We transfected M3Dq receptor, which can activate cells in the presence of designer drug, CNO

(DREADD method). Using this method, we activated astrocytes in the Globus Pallidus and the mice
were less active as compared to the control mice.
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