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Background: Chronic pressure overload (PO) is associated with adverse remodeling of the cardiac neurohumoral control systems which
contributes to the progression of heart failure. We sought to determine whether chronic autonomic regulation therapy (ART) attenuates adverse
neural and cardiac functional remodeling.
Methods: Guinea pigs (n=16) were implanted with a vagus nerve stimulation (VNS) system on the right cervical vagus. Two weeks later, PO was
produced by chronic aortic constriction (15-20%). The ART treatment group (n=10) was exposed to continuously-cyclic VNS (20 Hz, 1.1 ± 0.1 mA,
14 s ON, 48 s OFF) for 60 days and compared to time-matched, sham ART subjects (PO Control, n=6). Echocardiograms were obtained before PO
and at 60 days post PO. At termination, intracellular voltage recordings were obtained in vitro in superfused whole mount cardiac neuronal plexi to
determine passive and active neuronal properties, as well as the synaptic efficacy of intrinsic cardiac (IC) neurons.
Results: For PO Controls, left ventricular end diastolic volume (EDV) increased 53% (1.93±0.19 to 2.95±0.46 ml; p=0.03) and end systolic volume
(ESV) increased by 2.5 fold (0.36±0.06 to 0.89±0.33; p=0.03) at 60 days post PO. ART abolished PO-induced changes in EDV (1.94±0.13 to
2.02±0.15; p=0.38) and ESV (0.36±0.01 to 0.49±0.08; p=0.23). Resting membrane potentials of IC neurons exposed to PO+ART were 14% lower
(-56.7±0.9 mV) than PO Control (-48.7±1.0 mV; p<0.05). Augmentation of IC synaptic efficacy in the PO group was abrogated by ART (p<0.05). ART
differentially mitigated the muscarinic-induced enhancement of IC excitability in response to intracellular depolarizing current injections.
Conclusions: Chronic ART enabled by low-intensity, continuously-cyclic, open-loop VNS abolished adverse LV functional remodeling and the POinduced upregulation of synaptic efficacy and network excitability within the IC nervous system. Such ART-induced changes within IC networks are
mediated in part by induced changes in muscarinic-dependent receptor mechanisms.
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