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ABSTRACT

The regulatory mechanism of organic anion transport driven by the organic
anion transporter 3 (OAT3), a multispecific OAT localized at the basolateral
membrane of the renal proximal tubule, was examined using isolated rabbit renal
proximal tubules. Phorbol 12-myristate 13-acetate (PMA), a PKC activator, inhibited
uptake of estrone sulfate (ES), a prototypic substrate for OAT3, into renal proximal
tubule in a concentration- and time-dependent manner. This inhibition was reduced by
100 nM bisindoylmaleimide I (BIM), a specific PKC inhibitor. The ol-adrenergic
receptor agonist phenylephrine also inhibited ES uptake, and this effect was reduced
by BIM. These results suggested that PKC activation downregulates OAT3-mediated
organic anion transport. In contrast, epidermal growth factor (EGF), which activated
mitogen-activated protein kinase (MAPK) increased ES uptake. Exposing the tubules
to prostaglandin E2 (PGE;) or dibutyryl cyclic AMP (db-cAMP) also enhanced ES
uptake. Stimulation produced by PGE,; and db-cAMP was prevented by the PKA
inhibitor, H-89, indicating that this stimulation required PKA activation. In addition,
inhibition of COX1 (but not COX2) inhibited ES uptake. Furthermore, the stimulatory
effect of EGF was eliminated by inhibition of either COX1 or PKA. These data
supported the idea that EGF stimulates ES uptake by a process in which MAPK
activation results in increased PGE, production that in turn activates PKA and
subsequently stimulates ES uptake. Inhibition of tyrosine kinase by genistein and
phosphatidylinositol3-kinase (PI3K) by wortmannin led to the downregualtion of
OAT3. These data indicated that under physiological condition OAT3 activity as
under the tonic influence by both tyrosine kinase and PI3K. Moreover, these kinases
were apparently involved in the MAPK pathway for EGF stimulation of organic anion
transport by OAT3 with PI3K acting upstream and tyrosine kinase acting downstream
of ERK activation. This study is the first to show the regulatory response of organic
anion transport driven by OAT3 in intact renal proximal tubules.
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