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The Bursting Analysis and Synchronization in the Pancreatic g Cells

LIU Shenquan WANG Jing
( School of Mathematics South China University of Technology Guangzhou Guangdong 510640 China)

Abstract: Bursting is main discharge pattern of insulin secretion in pancreatic islets. With a simple but representa—

tive Sherman model first fast-slow dynamics analysis is used to research the dynamical properties of “tapered ”and

“square-wave "bursting patterns. Additionally based on the qualitative and bifurcation theory of ordinary differential

equations the characteristics of bifurcation points related to silent state and active state are discussed and the Hopf

bifurcation of equilibrium points is analyzed. Finally the paper is focused on synchronized transitions of two bursting

pancreatic 8 cells reciprocally coupled by electrical coupling. Numerical results reveal that propagations of synchro—

nous states can be induced not only by changing the coupling strength but also by varying the slow time constant.

More interestingly it is found that the coupled B cells can always realize complete synchronization as long as the

coupling strength is appropriate.

Key words: bursting; fast-slow dynamics analysis; pancreatic 8 cell model; electrical coupling; synchronization; ISI-

distance



