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Analysis of regulatory mechanism in retinal circadian rhythm
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The retina transmits light signals to entrain the central circadian clock in
the suprachiasmatic nucleus (SCN). Although the SCN regulates the peripheral circadian
physiological function, the detail in the retina remains unclear since ambient light is also
involved. We first found circadian sensory system to light in the inner retina. Its phase was
shifted slowly like the SCN in jet lag, and its pattern were disrupted by adrenalectomy and rescued
by glucocorticoid administration, indicating that the SCN rather than ambient light regulates
retinal rhythm through glucocorticoid. Expression analysis of neurotransmitter-related genes
revealed that diurnal change of GABArelated gene in the RGC mediate retinal photosensitivity rhythm,
which is disrupted by retina specific clock deletion. Thus, SCN may regulate GABA-mediated
photosensitivity rhythm. This study first demonstrates the entrainment regulatory pathway of retinal
circadian rhythm by the SCN.
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