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Abstract:

Dopamine plays an important role in regulating extracellular fluid volume by
increasing urinary excretion of sodium. Dopamine inhibits sodium and water
reabsorption in the renal proximal tubule. Proximal tubule transcellular NaCl and
NaHCO, reabsorption is mediated by an apical membrane Na/H exchanger, encoded
predominantly by the isoform NHE-3. OKP cells, a cell line of renal proximal tubule,
express NHE-3. The regulating factors of NHE-3 are multiple. Acid incubation
increases NHE-3 activity, NHE-3 mRNA abundance, NHE-3 protein abundance. DA,
receptors have been found in proximal convoluted tubule. DA, receptors are G-
protein coupled receptors and stimulate adenylyl cyclase and/ or phospholipase. The
purpose of this project is to study the effect of dopamine on NHE-3 activity and signal

transduction mechanism.

We use OKP cell as the experiment model. Continuous measurement of
intracellular pH is accomplished in cells using pH-sensitive dye BCECF. Na/H
exchanger activity is assayed as the initial rate of Na-dependent pHi recovery from an
acid load. Short-term administration of 10°M dopamine induced a 21% decrease in
Na/H antiporter activity. The 24h 10°M dopamine-treated cells demonstrated a 41%
decrease in Na/H antiporter activity. The effect of dopamine on Na/H antiporter



activity was blocked by DA, antagonist SCH23390. We speculate that dopamine binds
DA, receptors, inhibits Na/H antiporter activity and Na reabsorption , and causes

natriuresis.
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