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CENTRALLY MEDIATED REGULATION OF SYMPATHETIC OUTFLOW IN HEART FAILURE: IMPROVING “NO BRAKES” WITH EXERCISE TRAINING? 
K.P. Patel
University of Nebraska Medical Center, Omaha, NE, USA
Elevations of various neurohumoral parameters have been observed in all forms of congestive heart failure (CHF).  As the disease progresses this elevated neurohumoral drive becomes detrimental to the organism.  The mechanisms responsible for the elevated neurohumoral drive are as yet unknown. The paraventricular nucleus of the hypothalamus (the PVN) is an important central site involved in regulating sympathetic output. This presentation will summarize the work in our laboratory, which has been involved in elucidating the role of nitric oxide (NO) within the PVN on sympatho-excitation during CHF. We have found that nNOS within the PVN is decreased in rats with heart failure. This reduction in nNOS leads to attenuated inhibitory effect on sympathetic outflow leading to increased symptho-excitation in rats with CHF. Concomitantly, there is an increase in the sympatho-excitatory mechanisms within the PVN, namely glutamatergic-NMDA NR1 receptor and angiotensin AT1 receptor mechanisms in CHF. In addition, I will discuss our recent work demonstrating that improving central neuronal nitric oxide synthase (nNOS) levels within the PVN, either by gene transfer technology or exercise training, attenuates the exaggerated sympathetic outflow normally observed in CHF. Enhancing central nNOS mechanisms also attenuated the exaggerated excitatory glutamatergic-NMDA NR1 receptor mechanism and angiotensin AT1 receptor mechanism in CHF. These data support the conclusion that altered NO mechanisms within the PVN contribute to the exaggerated sympatho-excitation by enhancing the excitatory mechanisms and reducing the inhibitory mechanisms observed in the CHF state.

