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Objective: This study assessed whether profound hypothermia (10°C) can reduce neuronal injury in the motor and sensory cortex during HCA. Apoptotic death is preceded by increased Bax and decreased Bcl-2 expression in cells destined to die, while increased Bcl-2 immunoreactivity is observed in cells that survive.  This study assesses the effects of HCA at 18oC on Bcl-2 and Bax expression in the porcine brain and determines whether further cooling to 10oC alters the expression of these proteins.
Methods: Sixteen pigs were randomized to HCA for 75 min at 18°C (n=6), 10°C (n=6), and normal controls (n=4).  After rewarming and reperfusion, animals were sacrificed and brains were perfusion-fixed and cryopreserved. Primary motor and sensory neocortex were evaluated by in-situ DNA fragmentation using TUNEL histochemistry. Regional patterns Bcl-2 and Bax protein expression after HCA was characterized using immunohistochemistry.  
Results: Significantly higher concentrations of Tunel-positive cells were observed in the neocortex at 18°C, compared to 10°C. Positive Bcl-2 immunostaining was observed in the motor and sensory neocortex, and cooling to 10°C resulted in an increase in Bcl-2 immunostaining compared to 18°C following HCA. 
Conclusions: Neural protection during 10°C HCA is indicated by lower levels of Tunel-positive cells and elevated levels of Bcl-2 expression. The absence of morphological evidence of apoptosis with high levels of Tunel-positive cells, suggests early activation of the apoptotic mechanisms. Higher levels of Bcl-2 expression during profound hypothermia at 10°C, suggests activation of anti-apoptotic mechanisms and increased cell survival. 

