R-cell dysfunction

Whether insulin resistance or insulin secretion defects are primary events in the development of type 2 dia-
betes has been a highly debated topic and there is no consensus today. However, it is clear that overt type 2
diabetes only occurs when the insulin output from the pancreaticislets fails to match the insulin requirement
as a result of the insulin resistance. The notion that hyperglycaemia itself (with or without hyperlipidaemia)
can decrease insulin secretion has lead to the concept of glycotoxicity. It implies the development of irrever-
sible damages in a number of cellular component of R-cells mainly due to the over production of reactive
oxygene species (ROS) and glycation. ROS are known to induce apoptosis and inhibit transcription factors in
B-cells. However, the exact nature of impaired insulin secretion is still elusive. The biochemical mechanisms
of glucotoxicity probably involve a number of still unknown biological pathways provoking deterioration of
insulin secretion, apoptosis and finally R-cell death.

The aim of the present project is to examine the effect of long term glucose exposure to the -cell protein
content and sub-organels (insulin granules, mitochondria, plasma membrane) using proteomics strategies.
This will determine a number of potential candidates implicated in impaired insulin secretion and 3-cell dys-
function. These candidates will be further validated by western blot, immunocytochemistry, electronic mi-
croscopy, in vivo over-expression and/or silencing technologies. The use of putative activators or inhibitors of
the transport and exocytosis of secretory granules could potentially lead to the improvement of the patho-
physiological conditions of insulin secretion defects and associated disorders.

In conclusion, these studies should provide new molecular insights into 3-cell dysfunction mechanisms asso-
ciated to glucotoxicity and might define potential new drug targets to improve the defective insulin secretion
in type 2 diabetes and preserve functional 3-cells.
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