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Introduction: Sodium/Calcium exchangers are neuronal plasmamembrane transporters which, by 
coupling Ca2+ and Na+ fluxes across neuronal membranes, may play a relevant role in brain ischemia. 
The exchanger gene superfamily comprises two arms: the K+-independent (NCX) and K+-dependent 
(NCKX) exchangers. In the brain, 3 different NCX and NCKX family members have been described 
(Annunziato et al., 2004; Cai and Lytton, 2004). Previous studies showed that more than 60% of 
calcium extrusion was mediated by sodium calcium exchangers and that 90% of this exchange was 
NCKX-mediated (Lee et al., 2002). Recently, it has been shown NCKX2 is involved in the progression 
of the ischemic lesion, since both its knocking down and its knocking out induced a worsening in 
ischemic damage (Cuomo et al., 2008).  
Objectives: To further confirm the role played by NCKX2 in cerebral ischemia, here we examined its 
involvement in two endogenous recently characterized neuroprotective strategies: brain ischemic 
preconditioning and postconditioning. The main aim of this study was to elucidate whether NCKX2 
might take part as effector in the neuroprotection evoked by preconditioning and postconditioning. For 
this purpose, we investigated the effect of ischemic preconditioning and postconditioning on (1) 
NCKX2 protein expression in the temporoparietal cortex and striatum of rats at different time intervals 
after pre- or postconditioning induction; (2) the effect of p-AKT and calpain inhibition on NCKX2 
expression during preconditioning and postconditioning and (3) the effect of nckx2 silencing on the 
protection exerted by pre- and postconditioning in nckx2+/+ and nckx2-/- mice.  
Methods: Ischemic preconditioning and postconditioning were experimentally induced in adult male 
rats and mice by subjecting them to different protocols of middle cerebral artery occlusion and 
reperfusion. 
Results: The results of the present study showed that NCKX2 expression increased in both the 
neuroprotective processes and its knocking-out significantly reverted the protection exerted by both 
preconditioning and postconditioning.   
Conclusions: Overall, our results suggest that NCKX2 plays a fundamental role in the neuroprotective 
effect mediated by preconditioning and postconditioning and support the idea that the enhancement of 
its expression and activity might represent a reasonable strategy to reduce the infarct extension after 
stroke. 
 


