Neogenesis, growth, and fission of pancreatic islets
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The endocrine pancreas, consisting of the islets of Langerhans, is the essential organ for glucose homeostasis. The development of this organ is not fully understood with basic questions such as the occurrence of islet neogenesis and fission not definitively addressed. With a novel method to image all the islets in an intact pancreas using transgenic mice expressing a fluorescent protein specifically in beta cells, we obtained islet size distributions at different postnatal days. From the changes of islet size distributions with time, we deduced developmental processes in pancreatic islets with mathematical modeling. We found that (1) new islets were not formed by neogenesis; (2) every beta cell had a potential for proliferation, although beta cells in larger islets had slightly higher proliferation probability; and (3) fission of large islets occurred by postnatal week 4. The combination of precise and complete islet-size measurements and mathematical modeling can be applied to understand changes in the endocrine pancreas under various physiological and pathological conditions such as aging, pregnancy, diabetes, obesity, and cancer. As an example, we examined changes of islet size distributions under insulinoma, and found more accelerated beta-cell proliferation in larger islets.  
