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A variable heart rate is a positive indicator of health and is (in part) linked to respiration, a 
phenomenon called respiratory sinus arrhythmia (RSA). We have developed a novel cardiac 
pacemaker that restores the respiratory sinus arrhythmia (RSA) and impressively improves cardiac 
output by ~1.4 L/min in a large animal model of ischaemic heart failure after only 7 days1. How RSA 
improves cardiac function remains a mystery. Confocal microscopy analysis demonstrates the reversal 
of cardiomyocyte hypertrophy, and restoration of the t-tubule structure that is essential for force 
generation. Proteomic analysis of RSA-paced tissue demonstrates improvements in energetic 
pathways involving citric acid cycle, fatty acid metabolism and respiratory electron transport. All tissue 
used for analysis was obtained from euthanized animals.  
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