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Changes of the stimulus-induced coupling between the retina and the visual cortex versus the stimulus parameters

Gamma frequency EEG oscillations make time-locked binding between functionally separate brain regions. In our experiments we studied the gamma range (30 – 70 Hz) oscillatory potentials (OP) in freely moving, adult Sprague-Dawley rats. We measured the OP’s dependency of stimulus duration (0,01 – 1000 msec), stimulus intensity (800 – 5000 mcd/mm2), interstimulus intervallum (10 – 400 msec) and stimulus frequency (0,25 – 25 Hz) in the visual system. Our results show that OP activity in the retina and the visual cortex serves as coupling between the two regions. We showed that OP’s reflect changes of the stimuli - a constant latency is present between the OPs in the retina and in the cortex (4 ± 1 msec) – and that at distinct stimulus frequency the retina changes from single flash mode into steady state mode. There are several theories of definitions and functions of coupling. Our results suggest that the OP’s function is synchronizing the information exchange between the retina and the cortex, similarly to the cortical gamma activity.



