Pedro A Jose, J Nephrol Ther 2014, 4:4

@
ancﬁ http://dx.doi.org/10.4172/2161-0959.51.016

Conferences

Accelerating Scientific Discovery

3" International Conference on

Nenhrology & Therapeutics

June 26-27, 2014 Valencia Conference Centre, Valencia, Spain

Renal dopamine receptors, oxidative stress, and hypertension

Pedro A Jose, Santiago Cuevas, Yu Yang, Van Anthony Villar, Peiying Yu, Laureano D Asico and Ines Armando
University of Maryland School of Medicine, USA

Dopamine, synthesized in the kidney, independent of renal nerves, is important role in the regulation of fluid and
electrolyte balance and blood pressure. Physiological concentrations of dopamine counteract oxidative stress but high
concentrations (=10 M) can lead to oxidative stress due to auto/enzymatic oxidation. Lack of any of the five dopamine receptor
subtypes (D1R, D2R, D3R, D4R, and D5R) results in hypertension. DIR, D2R, and D5R are important in the maintenance of
a normal redox balance. In the kidney, the antioxidant effects of these receptors are caused by direct inhibition of pro-oxidant
enzymes, specifically, NADPH oxidase, and stimulation of anti-oxidant enzymes (e.g., paraoxonase 2 [PON2], heme oxygenase
[HO]) which can also inhibit NADPH oxidase activity. D2R increases the expression of endogenous anti-oxidants, such as
Parkinson protein 7 (PARK?7 or DJ-1), PON2, and HO-2. DJ-1 exerts its antioxidant effect, in part, via Nrf2 and PON2 exerts its
antioxidant effect, in part, via sestrin2. The D5R decreases NADPH oxidase activity, via the inhibition of PLD2, and increases
the expression of HO-1, another antioxidant. D1R inhibits NADPH oxidase activity via PKA and PKC cross-talk. The role of
D3R and D4R in the regulation of oxidative stress is not clear. The hypertension and salt sensitivity in D3R-/- or D4R-/- mice
are not associated with increased renal oxidative stress. There is, however, oxidative stress in resistance vessels of D4R-/- mice.
Therefore, the protective role of dopamine on oxidative stress depends on not only its concentration but also to the specific
dopamine receptor subtype and its organ expression.
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