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High fat diet (HFD)-induced type 2 diabetes continues to be an epidemic with significant risk for various pathologies. In a previous study we identified the A2b adenosine receptor (A2bAR), an established regulator of inflammation, as a regulator of HFD-induced insulin resistance. In particular, HFD was associated with vast upregulation of liver A2bAR in control mice, while mice lacking this receptor showed augmented liver inflammation and tissue insulin resistance. Considering that the A2bAR is highly expressed in macrophages, here, we explored the contribution of macrophage expression of A2bAR to the control of insulin resistance. This inquiry was addressed in a two-fold approach, including a pharmacological approach, using gadolinium chloride to deplete hepatic resident macrophages, the Kupffer cells, and a transgenic mouse model expressing the A2bAR gene in macrophages on an otherwise A2bAR null background. Depletion of liver Kupffer cells significantly ameliorated tissue insulin signaling both in control and A2bAR null mice fed HFD, suggesting that A2bAR expression in other sites does not have an effect that overrides the essential role of Kupffer cells. Reinstatement of macrophage A2bAR expression in A2bAR null mice fed HFD restored insulin tolerance and tissue insulin signaling to the level of control mice. The mechanism for this effect involves A2bAR-medicated changes in cAMP in macrophages, reducing the expressin and release of inflammatory cytokines, which reduce the level of insulin receptor-2. Thus, our results illustrate that macrophage A2bAR signaling is needed and sufficient for relaying the protective effect of the A2bAR against HFD-induced tissue inflammation and insulin resistance in mice.

