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iabetes is a multifactorial disease whose pathogenesis results from insulin deficiency caused by a reduction in pancreatic
β-cell mass. In type 1 diabetes this is associated with autoimmunity, whereas type 2 diabetes (T2D) is due to premature
aging and impairment of β-cell function. The latter is largely due to toxicity induced by high levels of glucose and lipid. T2D is
also characterized by systemic inflammation, with pro-inflammatory cytokines produced by islet-infiltrating macrophages and
lymphocytes contributing to β-cell destruction. In addition, glucolipotoxicity also activates the islet inflammasome, NALP3,
triggering IL-1β activation and release from pancreatic β-cells. This then serves to activate the transcription factor NF-κB through
an autocrine feedback loop that results in increased β-cell expression and release of cytokines and chemokines, with the former
serving to trigger β-cell apoptotic cascades and the latter to induce islet immune cell invasion. In order to better understand the
intracellular β-cell signaling mechanisms associated with glucolipotoxicity we performed Affymetrix microarray experiments
to identify genes whose expression was sensitive to extracellular glucose and lipid environments. Importantly, of all the TNF
receptor superfamily members that have been shown to be linked to NF-βB activation in other cell types, we found the greatest
change in expression of TNFR5/CD40. Independent qPCR analysis confirmed >3-fold increase in TNFR5/CD40 expression,
with Western blot data supporting these findings at the protein level. Ongoing studies are now underway to fully elucidate the
signaling mechanisms associated with this novel pathway of glucolipotoxic islet cell death.
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