BOX 35.4

CARDIOVASCULAR DISEASE

Alterations in the autonomic neural regulation of the cardiovascular system characterize the major cardiovascular diseases—contributing significantly to the etiology of the disease and to exacerbation of the symptoms and morbidity. Elevated sympathetic vasoconstrictor outflow plays a role in the increased vascular resistance seen in essential (primary) hypertension, the most prevalent form of high blood pressure and a major risk factor for stroke and congestive heart failure. Although the cause or trigger for this augmented stimulation of the CNS circuits generating vasoconstrictor sympathetic nerve activity is unknown, elevated dietary salt or increased central production of the hormone angiotensin II, both of which increase the discharge of RVLM sympathetic premotor neurons, are thought to contribute. Following myocardial infarction (heart attack), the cardiac sympathetic outflow is increased, at least partially the result of reflex drive to compensate for the reduced cardiac output, and this sympathetic drive to increase heart rate and cardiac contractility increases the stress on the weakened cardiac muscle, contributing to congestive heart failure and predisposing to arrhythmias. An imbalance in the neural regulation of the heart beat, with exaggerated cardiac sympathetic nerve activity and reduced cardiac vagal outflow, is a main cause of lethal arrhythmias and sudden cardiac death. Attempts to reduce mortality in such patients include surgical removal of the right stellate ganglion which contains the sympathetic ganglion neurons controlling heart rate. Increased understanding of the neural circuits and neurotransmitters controlling and generating sympathetic nerve activity to the cardiovascular system holds the promise of improved therapeutic approaches to a variety of cardiovascular diseases.

Shaun F. Morrison
