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N-methyl D-aspartate (NMDA) receptor antagonists and their targets in the heart
Anna Bogdanova
University of Zurich, Switzerland

Effects of the NMDA receptor antagonists memantine, ketamine, eliprodil and others on alteration of heart rate, rhythicity 
and conductive system have been reported to follow the action of these drugs on the central nervous system. The mechanism 

of action of these drugs in the heart has never been studied in detail. We have monitored autonomous heart responses to the 
agonists and antagonists of the NMDA receptors in rat heart. Subunit composition of the receptors was characterized in four 
chambers rat and human myocardium using RT-PCR and immunoblotting. The number of active receptors in various regions 
of the heart was assessed by means of autoradiography. Pharmacological profile of myocardial NMDARs was investigated in rat 
and human heart using [3H]-MK-801 and [3H]-ifenprdil replacement approach. Finally, we have addressed the possible role of 
NMDA receptors in pathology. Local changes in expression and activity of the receptors associated with ageing, hypertrophic 
remodeling and volume/pressure overload was studied in rats and in myocardial samples from patients undergoing mitral valve 
replacement surgery. The anti-arrhythmic action of selected NMDA receptor antagonists was explored in rat and human heart. 
The obtained data reveal an important role cardiac NMDA receptors play in control of heart rate and rhythmicity. Alterations 
in expression and activity of the receptors in diseased heart make these receptors into the attractive pharmacological target.
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