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 Brain ischemic tolerance (IT) is a well-known phenomenon in which brief non-injurious 
preconditioning stimulus (preconditioning, PC) confer robust neuroprotection against a 
subsequent severe ischemic damage. Although the molecular mechanisms underlying IT are 
not yet fully clarified, the attenuation of the apoptotic cell death may be involved. 
 Tumor suppressor protein p53 accumulates in the ischemic areas of the brain and 
contributes to neuronal apoptotic cell death. Our recent results show that early PC prior 
ischemia provided neuroprotection by increasing E3-ubiquitin ligase MDM2 levels, which 
promotes its interaction with p53 and triggers p53 nuclear and cytosolic destabilization after 
ischemia [1].  
 Moreover, it is known that the cyclin-dependent kinase-5 (Cdk5) contributes to 
stabilization and activation of p53 promoting ischemia-associated neuronal apoptotic death 
[2-4]. Here, we aimed to study the possible role of p53, as well as its related proteins, in PC-
promoted ischemic tolerance. 
 To do that primary cortical neurons were exposed to a validated in vitro pharmacological 
model of PC based on exposure of neurons with moderate subtoxic dose of NMDA (20 µM) 
for 2 hours prior oxygen glucose deprivation (OGD) (preconditioning condition, NMDA-
PC+OGD). In parallel, neurons were incubated in Normoxia (Nx) or preconditioning 
(NMDA-PC).  
 Our results demonstrate that NMDA-PC prevented the phosphorylation and the 
subsequent stabilization of p53 induced by OGD. By analyzing proteins involved in post-
translational modifications of p53, we observe that PC decreased Cdk5 levels, both genetic 
and protein expression, just as the Cdk5/p25 complex formation and its kinase activity after 
ischemic damage. Thereby, pharmacological inhibition of Cdk5 activity with Roscovitine and 
Cdk5 knockdown with siRNA conferred neuroprotection against the ischemic insult by 
decreasing phosphorylated and active state of p53. 
These findings demonstrate the key role of the MDM2-p53 pathway in neuroprotection 
induced by preconditioning against a subsequent ischemic insult and suggest that Cdk5 may 
be involved in PC-associated tolerance. 
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