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Abstract

Previous studies showed that rabbit retinal ganglion cells (RGCs) are responsive to

light stimuli at around eye opening (postnatal day P10-11), and some of their

physiological features (e.g., concentric receptive field antagonism) are also present at this

developmental stage. However, active morphological remodeling of RGCs and fine

tuning of their receptive fields are still continuing to proceed after eye opening. Thus, I

investigated the physiological and morphological properties of RGCs throughout

development, and attempted to examine the correlation between these two aspects.

Ganglion cells from isolated retinas of New. Zealand White rabbits were studied at three

postnatal stages. The spatiotemporal receptive field properties of the alpha RGCs were

characterized using the white noise stimuli, and the corresponding spike triggered average

(STA) results were analyzed. After extracellular recording, the alpha cells were injected

with dye to allow a direct comparison between the morphological pattern and their spatial

STA profiles. The results showed that the maturation of STA time course is a gradual

process during the development, that is, alpha RGCs gradually decrease their stimulus

integration time from P10-14 to P20-23 then to adult. In addition, the robustness of the

alpha RGC response to light stimulation is also developmentally modulated, and its main

effect occurs before P20. Furthermore, moderate correlations between spatial STA
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profiles and dendritic densities of both ON and OFF alpha RGCs do not change

throughout development. Taken together, these results support that some functional

properties of RGCs are indeed still developing even after eye-opening, and reveal that the

morphological refinement of RGCs is independent of their physiological maturation.

Given the fact that the ribbon synapses also develop at the same stages in the mammalian

retina and their involvement in regulating response dynamics, it is likely that the changes

of some functional properties of RGCs depend on the development of ribbon synapse.
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