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Involvement of aquaporin in the formation of optic nerve edema and protective
effects of blocking the AQP channels.
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Crushing the optic nerve of rats caued 1.8 fold increae of aquaporin 4 (AQP4)
expression in the optic nerve. Exposure of optic nerve astrocytes to nitric oxide increased AQP4
expression and enlarged their volume.

Blocking the AQP4 channel by TGN-020 (5.0 mg/kg) caused more decrease of f retinal ganglion cells (RGCs).
The ratio of BAX/Bcl-2 also supported the idea that blocking the AQP4 channel was neurodestructive. The
glutamate level in the optic nerve was significantly increased after crushing the optic nerve, but
TGN-020 depressed the expression of glutamate metabolism-related proteins. Exposure of cultured optic
nerve astrocytes to glutamate increased the expression of AQP4 that was also depressed by TGN-020. In
addition, glutamate uptake was inhibited by TGN-020. These results indicate that an inhibition of AQP4
enhances neuronal damages after crushing the optic nerve. Inhibition of AQP4 impairs glutamate metabolism
which may account for these neurodestructive events.
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