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Central Mechanism on Control of Renal Sympathetic Nerve Activity
Involved in the Regulation of Body Fluid Balance by Chemical Factors
: Hypertonic Saline and Neuropeptides

Kannan H., Kato K., Saita M., Shirasaka T.*, Jin Q.-H. and Kunitake T.

Departments of Physiology and Anesthesiology,* Miyazaki Medical College

Abstract

The homeostasis of body fluid is primarily maintained by the balance between those mechanisms controlling the
intake of water and electrolytes and those regulating water and electrolyte loss in the kidney. The kidney is the most
important organ for the maintenance of body fluid balance. Renal excretory functions are mainly regulated by neural and
humoral factors. The renal sympathetic nerve exerts multiple effects on the renal function. An increase in renal sympa-
thetic nerve activity (RSNA) causes a decrease in renal flood flow, increases in renin release and renal sodium reabsorption.
RSNA is influenced by several reflex mechanisms, such as the cardiovascular and renal reflexes. In addition, a central
drive such as emotional stress induces drastic changes in RSNA. However, the role of the chemical mediators in the brain
which are responsible for controlling the renal function via RSNA is not clear. The use of anesthesia in the majority of
experiments designed to investigate the central effects of chemical mediators complicates the interpretation of the data in
terms of normal physiology. In this article, we demonstrated the central effects of the following chemical factors on RSNA
in conscious unrestrained rats: 1) The intracerebroventricular (i.c.v.) administration of hypertonic NaCl elicited the
suppression of RSNA, which mainly depends on arterial baroreceptor input and the "additive" action of peripheral vaso-
pressin. 2) In a dose-related manner, two recently identified neuropeptides, adrenomedullin and nociceptin (i.c.v.), elicited
the inhibition followed by activation and inhibition of RSNA, respectively, while orexin activated RSNA. The possible
role of RSNA in the regulation of body fluid balance was discussed with special reference to the central actions of neu-
ropeptides.

Key words: Renal sympathetic nerve activity, water-sodium balance, salt loading, neuropeptides
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