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The concept of reperfusion injury has been a subject of intense debate. Some researchers believe that the entire 
injury develops during the ischemic period, whereas others argue that blood reflow extends tissue injury due to 
the release of oxygen-derived free radicals. an inflammatory reaction involving influx of various populations of 
immune cells, and dysregulation of intracellular and particularly mitochondrial calcium concentration. 

Mitochondrial calcium overload in the presence of oxygen-derived free radicals can result in the opening of the 
mitochondrial permeability transition pore (mPTP), which further compromises cellular energetics. The resultant 
low ATP and altered ion homeostasis lead to a rupture of the plasma membrane and cell death. 

Mitochondria have long been proposed as one of the main players in cell death, since the mitochondria are 
central to synthesis of both ATP and the formation of oxygen-derived free radicals. These mechanisms are 
centered on mitochondrial calcium overload as a key component of cell death. Pharmacological strategies that 
are cardioprotective attempt to reduce mitochondrial calcium overload to decrease the likelihood of arrhythmias 
and cardiac dysfunction elicited by reperfusion. 

Introduction 

Experimental animal models have shown that the ultimate myocardial outcome of ischemic-reperfusion 
sequence depends not only on the time delay between occlusion and reperfusion but also on whether lethal 
reperfusion injury occurs. Despite the early description of reperfusion syndrome and stunned myocardium 
phenomenon in experimental models, 1 researchers failed to recognize this syndrome in the human heart. Of 
interest, the occurrence of no-reflow during percutaneous coronary intervention for myocardial infarction was 
described 30 years ago by Krug et al. in a model of ischemia - reperfusion in which coronary occlusion 
was achieved by ligature without any thrombotic material. Nevertheless, researchers continued to regard the 
no-reflow phenomenon as a technical failure caused by thrombus fragmentation and distal embolism 
(Figure 1). 2 3 This observation was of great importance because it demonstrated that the no-re flow phenomenon 
occurs in the absence of thrombus; therefore, other mechanisms operate and mediate the no-reflow state. 

Based on basic experimental work, the phenomenon of ischemia-reperfusion injury can be attenuated by 
inhibiting pathways such as the Na+/ H+ exchange,4 modulation of kinases5 6 inhibitors of the mPTP. Despite 
the evidence of molecular mechanisms that mediate cellular injury, most of the clinical strategies used to treat 
patients with acute coronary syndromes target the anatomical lesion, arterial spasm, and embolism.7· 10 Thus, 
there is a great opportunity to treat these patients by blocking cellular pathways of injury, for example, those 
mediated by mitochondrial dysfunction. We will review this specific mode of injury in more detail. 

2 V (3) 2009 I MDCVJ 














