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Abstract :

The hurmonal secretion of hormone Insulin and GLP1 (glucagon-like peptide, gastric inhibitory
peptide) is regarded as significant in connection with diabetes, because it controls the level of
plasma glucose. It was reported that mutant mice of central clock gene (Clock and Bmall), which
regulate mammalian circadian rhythms, exhibited impaired glucose tolerance, reduced insulin
secretion, and defected the size and proliferation in pancreatic islets In this study we examine
whether the impaired circadian rhythms with 24hr period effect on the hormone Insulin and GLP1
secretion.

The reaction of hormone secretion from single cell can be monitored in real time with the
plasmid NPY::Venus which the neuropeptide Y (NPY) is fused to fluorescence protein (FP) Venus
In addition, we previously reported that photo-switched LiGluR (Light-Gated ionotoropic
Glutamate Receptor) could activate the cell membrane potential by photo illumination using original
photoisomerizable chemicals (MAG).

We could observe that the hormone Insulin and GLP1 secretion were promoted using photo-
activated GluR system by transient photo-stimulation remotely in secretory cells. After secretory
cells were impaired circadian rhythms by knock-down of Clock and Bmall, hormonal secretion were

repressed the number of the secretion reactions by photo-activated GluR system. It suggests that



normal circadian rhythms are important for normal exocytosis in secretory cells by accommodating

life cycle to environmental cycle.
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