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Modeling of the gap junction of pancreatic -cells and the robustness of insulin secretion
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Pancreatic p-cells are interconnected by gap junctions, which allow small molecules to pass from cell to cell. In spite of the importanc
e of the gap junctions in cellular communication, modeling studies have been limited by the complexity of the system. Here, we propose a ma
thematical gap junction model that properly takes into account biological functions, and apply this model to the study of the B-cell cluster. W
e consider both electrical and metabolic features of the system. Then, we find that when a fraction of the ATP-sensitive K+ channels are da
maged, robust insulin secretion can only be achieved by gap junctions. Our finding is consistent with recent experiments conducted by Roch
eleau et al. Our study also suggests that the free passage of potassium ions through gap junctions plays an important role in achieving metabo
lic synchronization between B-cells.

U ER

FRHENG | AN | R | BICPIE030426' | AR | BER TR | RERF
e FHERHAIRA T ARAUITA 2003-2008 Email: leisun@firstlight.cn



