
SYMPOSIA  Wednesday October 4, 2011  Session 11: NCX as Therapeutical Target 

 
 

 
Can selective isoform activators of NCX serve as new tools for 

neurodegenerative disease?  
 
Molinaro P, Cantile M, Cuomo O, Pignataro G, Pannaccione A, Secondo A, Scorziello A, Severino B, Fiorino F, 
Caliendo G, Santagada V, Di Renzo G, Annunziato L 
Division  of  Pharmacology,  Department  of  Neuroscience,  School  of Medicine,  “Federico II”  University  of  Naples, 
Naples, Italy. 

 
Presenter: Pasquale Molinaro (pmolinar@unina.it) 

 
Taking into account the chemical features of known drugs able to interact with the Na+/Ca2+ 
exchanger and to modify its activity, we synthesized a new compound, termed neurounina, in the 
attempt to identify a molecule provided with selective activity toward the brain isoforms of the 
Na+/Ca2+ exchanger, NCX1, NCX2, and NCX3. By means of patch clamp, Fura-2 microfluorimetry 
and 45Ca2+ radiotracer fluxes techniques, neurounina resulted as the first compound able to 
selectively stimulate NCX1 and NCX2 activities, in both forward and reverse mode of operation, 
whereas it did not affect NCX3 activity. Moreover, to date, neurounina resulted also the most 
potent compound affecting NCX activity with an EC50 in the nanomolar range (1.1 -2.7 nM). With 
the help of chimera and site-directed mutagenesis strategies, we identified the molecular 
determinants of NCX1 responsible for neurounina effect. The results obtained with NCX1/NCX3 
chimeras and NCX1 mutants showed that the amino acids Val117 and Asp124, present in the 
alpha1 repeat, and Leu808, present in the alpha2 repeat, are the most important molecular 
determinants for neurounina activity. In an in vitro model mimicking stroke, 10 nM neurounina 
reduced cell death of primary neuronal culture exposed to oxygen and glucose deprivation (OGD) 
followed by reoxygenation. Similarly, in the transient middle cerebral artery occlusion (tMCAO), an 
animal model of stroke, the systemic administration of neurounina, five hours after ischemic injury, 
significantly decreased the ischemic volume. Collectively, the results of the present study clearly 
demonstrated that the newly synthesized compound neurounina results as a new selective and 
potent drug that preferentially stimulate NCX1 activity exerting a neuroprotective action against 
stroke. In addition, neurounina is devoid of in vitro toxic effects. 


