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Apart from nerve and cardiomyocytes, pancreatic beta cells, which play an
important role in blood glucose homeostasis in vivo and are located within the pancreatic islets of
Langerhans (islets), are also known to generate action potentials when the extracellular glucose
concentration increases. This causes an increase in the intracellular Ca2+ concentration, which in
turn leads to insulin secretion. Its secretion is known to fluctuate cyclically. In this application

study, the luminescent rat pancreatic 3 -cell line iGL, which has been improved so that the
secreted insulin emits light and is known to have a synchronised insulin-secreting capacity in the
cell mass state, was used to develop a simultaneous evaluation interface technique and propose a

high spatiotemporal analysis method for the action potential of the synchronised pancreatic B -cell
tissue and the optical response of insulin secretion.
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