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Recent studies suggest the existence of electrical synapses
(gap junctions) in the vertebrate retina, which would be
present in at least three different circuits responsible for
transmission of rod signals to ganglion cells. In this work
we present a computer model of the receptor layer made
of 900 biologically realistic rods coupled by gap junc-
tions. The rod model has six types of ionic currents and
the connectivity patterns within the receptor layer are
based on experimental data available from the literature.
We study the role of the gap junction coupling on the
enhancement of the dynamic range of the photoreceptor
layer beyond the dynamic range of a layer made of uncou-
pled rods. Simulation results show that the presence of
gap junctions in early stages of signal processing could
increase the dynamic range of the photoreceptor layer by
preventing early saturation.
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