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Mechanisms of gilal cell-dependent synapse remodeling in primary somatosensory
cortex underlying development of chronic pain

SHIBATA, Keisuke

3,100,000

S1 ATP

ATP 2)
S ATP 10 S

S1 ATP

We showed that an increase in extracellular ATP concentration ([ATP]e) in S1

by PNI is an initial event that triggers the astrocyte-mediated mechanical allodynia. Using
microdialysis screening in vivo, we found that 1) [ATP]e was increased within contralateral S1 by
PNI, which was preceded by synapse-remodeling, 2) a single brief ATP-treatment into S1 was enough to

induce excess Ca2+ excitation and up-regulation of thrombospondin-1 (TSP-1), one of synaptogenic
factors, in astrocytes, synapse-remodeling in S1 and subsequent mechanical allodynia, and 3) the
ATP-induced mechanical allodynia was dependent on astrocytic Ca2+ excitation. These results
suggested that the increase in [ATP]e within S1 is a key event that initiates the
astrocyte-dependent synapse-remodeling and subsequent mechanical allodynia.
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