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Abstract: Many eye diseases, such as age-related macular degeneration (AMD), diabetic retinopa-

thy (DR) and glaucoma, involve pathological changes of photoreceptors and/or inner retinal neu-

rons. Given complex structure and delicate function of the retina, both structural and functional 

measurements are important for retinal diagnosis and treatment evaluation. Since 2004, we have 

established several imaging approaches, including functional optical coherence tomography (OCT) 

and confocal microscopy, to investigate transient intrinsic optical signal (IOS) changes in stimulus 

activated animal (frog and mouse) retinas. High-spatial (m) and high-temporal (ms) resolution 

imaging revealed fast IOSs with time courses comparable to retinal electrophysiological kinetics. 

Fast IOS imaging promises a noninvasive method for concurrent assessment of retinal structure 

and physiological function. Using mutant mouse retinas and laser-injured frog eyes, we have re-

cently demonstrated the feasibility of IOS mapping of localized retinal dysfunctions.  
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