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Contributions of retinal ON and OFF pathways to visual information processing in
mice
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To understand the temporal characteristic of the visual processing
underlying optokinetic responses (OKRs) between ON pathway and OFF pathway, we examined transient
ocular response elicited by two-frame animations presented with the inter-stimulus interval (ISI).
We studied the temporal characteristic of ON pathway by using the mutant mice with dysfunctional
ON-bipolar cells that have a functional obstruction of transmission to ON direction selective
ganglion cells.In wild-type and mutant mice, OKR decreased with increasing ISI, and finally the
direction of visual movement was reversed. In particular, in the case of retinal ON-type bipolar
cell-deficient mice, progressive reduction of OKR and direction reversal were observed at shorter
ISI than in wild-type mice. These results suggest that the temporal characteristic of ON pathway is
slower than those of OFF pathway and indicate different roles of the ON and OFF pathways in the
temporal course of OKRs in mice.
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