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Our laboratory studies how the kidney regulates sodium and potassium balance by the body and the potassium channels and ion-motive pumps that govern the transport of these two important ions in the kidney.  Our studies examine both the function and structure of these transporters and ion channels using a variety of techniques. These include individual portions of the kidney studied by microdissection, using in vitro microperfusion and patch clamp analysis, and expression of the message (mRNA) and the protein subunits of these transporters under different physiological conditions.  We have identified three distinct H,K-ATPases in the kidney.  Our current research examines the relative contribution of these three pumps to urinary acid excretion and K-ATPase activity.  We have demonstrated that H,K-ATPase can not only transport potassium, but also sodium and that changes in pCO2 affect the activity of these H,K-ATPases.  These observations, when viewed in the context of what we know about how the kidney works and the relationship between sodium and potassium transport in the kidney, explain an important relationship by which potassium salts may help reduce blood pressure.  We also are interested in the mechanism of action of aldosterone and have shown that this mineralocorticoid stimulates endothelin expression in cultured collecting duct cells. These fundamental observations may have direct relevance to our understanding of the mechanism of hypertension in certain patients with hypertension.

