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Abstract: 

Parasympathetic stimulation of the heart results in a decrease in the rate and force of contraction and involves acetylcholine binding to M2 receptors, activation of the G protein-activated inward rectifier K+ channel (GIRK1)2/(GIRK4)2 and stimulation of IkAch. Although GIRK4 is required for the generation of IkAch, no data on the regulation of its expression are available. We cloned a 2kb fragment of the human GIRK4 promoter which was ligated to a reporter (GIRK4-Luc). Culture of atrial myocytes in lipoprotein depleted serum (LPDS) increased GIRK4 promoter activity 1.62±0.12 (n=6, p<0.05) fold and GIRK4 protein 2.9±0.45 (n=3, p<0.05) fold compared to cells in FBS. LPDS stimulated phosphorylation of Akt 2.2±0.51 (n=3, p<0.05) fold while LPDS-stimulated GIRK4 promoter activity was inhibited by the p-Akt inhibitor LY294002. Coexpression of SREBPs and GIRK4-Luc in atrial myocytes increased GIRK4 promoter activity: SREBP1a, 5.3±0.65 fold 

(n=7, p<0.01); SREBP1c, 5.1±0.59 fold (n=5, p<0.01); SREBP2, no effect. Insulin treatment of atrial myocytes increased GIRK4 promoter activity 1.62±0.16 fold (n=6, p<0.01) and GIRK4 protein 2.14±0.25 fold 

(n=3, p<0.05) while increasing p-Akt 3.24 ±0.53 fold. LY294002 inhibited insulin-stimulated GIRK4 expression. Diabetic autonomic neuropathy is associated with parasympathetic dysfunction. In the type 1 diabetic Akita mouse, which demonstrates an impaired parasympathetic response, expression of GIRK4 in the atrium was decreased by 54±5% (n=3, p<0.05) compared to WT. Levels of nuclear SREBP1 in atria of these mice were decreased by 73.2±10% (n=3, p<0.05). Treatment of Akita mice with insulin for one week resulted in increased expression of both SREBP1 and GIRK4 to levels in WT hearts and reversed parasympathetic dysfunction. Given that insulin has been shown to regulate SREBP1 levels, these data suggest that hypoinsulinemia in type 1 diabetes might result in parasympathetic dysfunction due to decreased SREBP and GIRK4 levels and that Akt kinase might play a role in this pathway.
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