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Many neurotransmitters, in addition to their function in the central nervous system, affect the function of independent peripheral systems.  For example, neurotransmitters can regulate salts (like sodium, potassium, etc.), pH, and water  balance through their action in the kidney.  The locally produced neurotransmitter usually binds to a specific protein on the cell membrane, called a neurotransmitter receptor, in order produce this action.  One of our research interests is studying if the action of locally produced dopamine, a neurotransmitter, has an effect on the sodium-permeable ion channels and the relationship of dopamine to the sodium transporters.  The inhibition of kidney dopamine receptor expression reduces daily urinary sodium excretion significantly, and disruption of the dopamine receptor gene results in kidney sodium ion retention and high blood pressure.  Most neurotransmitters work on neuron cells, but kidney-produced dopamine is an important modulator of body ion balance through non-neuronal kidney cells.  Our overall hypothesis is that dopamine produced in the kidney is an important physiological regulator of sodium balance that is regulated in response to changes in sodium intake.  Our current research represents the first step toward understanding the direct role of locally produced dopamine in the development of hypertension and how to treat it. 

