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The interaction between renin-angiotensin system, nitric oxide,

and renal circulation
Matushiko Hayashi, Atsuhiro Ichihara

Department of Internal Medicine
School of Medicine, Keio University

Abstract

The kidney plays central roles in the regulations of water and electrolyte balances, and these regula-
tions are controlled by hormonal factors and autonomic nervous system. In the regulation of glomerular
hemodynamic, tubulo-glomerular feedback system (TGF) works mainly in acute phase regulation and renin-
angiotensin system and nitric oxide modify this action of TGF, chronically. Recently, it has been reported that
there are three major nitric oxide synthase; endothelial type (eNOS), neuronal type (nNOS), and inducible
type (iNOS). It has been also reported that these three types of NOS are present in the kidney. We have
investigated roles of these NOS in the regulation of glomerular hemodynamics and we have shown that nNOS
counteracts the action of TGF and that eNOS counteracts the action of angiotensin II. Furthermore, in the rats
with lipopolysaccharide treatment, it was shown that the iNOS activity is enhanced, indicating that iNOS
plays a important role in the altered hemodynamics by septic state. From these results, it was suggested that

nitric oxide is an important factor in the regulation of renal microcirculation.
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