Pancreatic islet plasticity – Interspecies architectural differences and intraspecies changes under physiological and pathophysiological conditions
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The pancreatic islet displays diverse patterns of endocrine cell arrangement among species. We studied islet architecture in a wide range of animals including humans, monkeys, pigs, rabbits, birds and mice. Despite differences in overall body and pancreas size as well as total beta-cell mass among these species, the distribution of their islet sizes closely overlaps except in the bird pancreas, which has only a small number of islets. The fraction of alpha-, beta-, and delta-cells within an islet varies between islets in all the species examined. Three-dimensional analysis shows that human islet architecture resembled that of db/db mouse islets. We also examined islets from mice under different physiological and pathophysiological conditions including development, pregnancy, obesity, prediabetes and diabetes. Under conditions of an increased demand for insulin the alpha-cell to beta-cell ratio increases, which is often accompanied with a more central localization of alpha-cells. Furthermore, while alpha-cells in the adult basically only express prohormone convertase 2 (PC2), alpha-cells under these conditions express both PC2 and PC1/3, which results in processing of the proglucagon precursor to GLP-1, thereby leading to local production of this important beta-cell growth factor. Our studies suggest an important role for the endocrine cell network within the islet for beta-cell proliferation.

