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Abstract:

The response of the heart to parasympathetic stimulation is mediated by interaction of the M2 muscarinic receptors, the heterotrimeric G-Protein, Gi2 and the G-Protein Coupled Inward Rectifying K+ Channel, (GIRK1)2/(GIRK4)2.  Prior studies from our laboratory using an in vitro model for lipid lowering have demonstrated that culture of embryonic chick atrial myocytes in the absence of LDL cholesterol markedly increased their negative chronotropic response to carbamylcholine in parallel with an increase in expression of Gαi2 and GIRK1.  Previously we also demonstrated that lipid lowering stimulated the level of sterol regulatory element binding protein (SREBP) in atrial myocytes.  Here we demonstrate that infection of atrial myocytes with a dominant active SREBP increased the GIRK1 expression 2.5 fold mimicking the effect of lipid lowering on the GIRK1 expression. Infection of atrial myocytes with a dominant negative SREBP reverses the effect of lipid lowering (N=4, P<0.01). In order to determine the physiological significance of these findings, we studied the parasympathetic response in mice in which SREBP-1a and 1c were deleted. EKG tranmitters (DSI) were implanted into 6 month old SREBP1-KO and wildtype mice and EKGs recorded using DataquestART software (DSI). The negative chronotropic response to carbamylcholine (0.2 mg/kg) after sympathetic blockade in SREBP1-KO mice was markedly decreased compared to wildtype: duration of bradycardia, 5.6±1.7 min (±SEM, N=7) compared to 9.9±1.3 min (N=8) in WT, P<0.05; 80% recovery time from bradycardia, 5.2±0.79 min (±SEM, N=7), compared to 10.5±1.6 min (±SEM, N=8) in WT, P<0.05. When compared to WT, protein extracts from atria of SREBP1-KO mice analyzed by Western blot analysis demonstrated a 50% decrease in expression of GIRK1. These data support the conclusion that SREBP plays an important role in the regulation of the parasympathetic response of the heart and might constitute the novel link between lipid metabolism and autonomic regulation of the heart. 
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