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SYMPATHOEXCITATION IN HEART FAILURE: ROLE OF GLUTAMATE WITHIN THE PARAVENTRICULAR NUCLEUS (Invited Lecture)

K.P. Patel XE "Patel, K.P.,"    XE ", ,"    XE ", ,"  Y.-F. Li XE "Li, Y.-F.,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    
1=University of Nebraska Medical Center, Omaha, NE,USA          10=


Elevations of various neurohumoral parameters have been observed in all forms of heart failure.  As the disease progresses this elevated neurohumoral drive becomes detrimental to the organism.  The mechanism responsible for the elevated neurohumoral drive and  the source of the elevated sympathetic drive is as yet not known.  Little is known about the changes in the central nervous system that may occur as a result of the heart failure condition. The paraventricular nucleus of the hypothalamus (the PVN) is an important central site to regulate sympathetic output. Our previous study showed that the NMDA receptors in the PVN mediated an increase in renal sympathetic nerve discharge (RSND), blood pressure (BP) and heart rate (HR). The goal of the present studies was to examine 1) Alteration of activation NMDA receptors within the PVN on RSND during HF; 2) NMDA-NR1 receptor expression and protein in the PVN in HF. Rats with left coronary artery ligation-induced HF and sham operated rats were used. The rats in the HF group displayed infarcts greater than 35% of the left ventricular wall and LVEDP of >15 mmHg.  Sham operated control rats had no observable damage to the myocardium and LVEDP of <2 mmHg. . In a-chloralose and urethane anesthetized rats, microinjection of NMDA into the PVN (50, 100 and 200 pmol) produced a dose-dependent increase in RSND, BP and HR in sham operated control rats and HF rats.  There was a potentiation (27±7% at the highest dose) of the increase in RSND due to NMDA receptor activation in HF rats compared to sham operated control rats.  In contrast, blockage of NMDA receptor in the PVN with AP-5 induced a response of decrease in RSND, BP and HR in HF but not in sham. Using RT-PCR and western blot techniques, we found that there was a significant increase in the NMDA-NR1 receptor message (approximately double) and NMDA-NR1 protein levels in the punched PVN tissues of rats with HF compared to sham operated rats. These data support the conclusion that the NMDA-NR1 receptor system within the PVN is involved in altered NMDA mediated increases in RSND during HF and may contribute to the exaggerated sympatho-excitation. Supported by NIH: HL 62222.
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