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New therapies to protect the heart from reperfusion injury in acute myocardial infarction 
Effective treatment of ST-elevation myocardial infarction involves reperfusion with primary percutaneous coronary intervention (PCI) or 
thrombolysis, which limits the necrotic area, thus preserving left ventricular function.1 Myocardial reperfusion, however, can have 
detrimental consequences, as it can-per se-cause myocardial injury (“myocardial reperfusion injury”).2 Protecting the heart against this 
additional form of injury would be desirable, as it can account for up to 50% of the infarct area. Interestingly, although the molecular basis 
of ischemia-reperfusion injury is relatively well understood, attempts to antagonize the deleterious effects of molecules that appear to 
mediate myocardial damage during reperfusion have not been extremely successful.2 

New approaches have been suggested to tackle this important problem. 
One of these is “ischemic postconditioning,” which has been shown to 
reduce the size of the myocardial infarction (MI), and consists on 
delivering several low-pressure inflations of the angioplasty balloon 
during primary PCI to temporarily reocclude the coronary artery. Of 
interest, the beneficial effects of ischemic postconditioning can be 
achieved by pharmacological interventions, ie, adenosine and atrial 
natriuretic peptide, that activate “endogenous prosurvival protein 
kinases of the reperfusion-injury salvage kinase pathway.”2,3  
Recently it has been suggested that the protective actions of ischemic 
postconditioning and some pharmacological interventions are mediated 
by their effects on the mitochondrial permeability-transition pore.4 As 
reported by Hausenloy and Yellon,4 under certain pathologic conditions, 
the inner mitochondrial membrane can undergo changes in permeability5 

that make it permeable to protons and solutes that alter the 
mitochondrial membrane potential, affect oxidative phosphorylation, 
and lead to cell death.4 The immunosuppressant cyclosporine is an 
inhibitor of the opening of the mitochondrial permeability-transition 

pore6 and first implicated the mitochondrial permeability-transition pore 
as a major factor in ischemia–reperfusion injury. 
Of interest, Piot et al7 showed, in a small randomized pilot study 
involving 58 AMI patients, that the administration of cyclosporine 
(intravenous bolus of 2.5 mg/kg of body weight before undergoing PCI 
can limit infarct size, as assessed by the release of creatine kinase and 
troponin I and magnetic resonance imaging [MRI] on day 5 after 
infarction).  

The cyclosporine and control patients did not differ regarding ischemic 
time, the area at risk, and ejection fraction before PCI. The release of 
creatine kinase was significantly reduced in the cyclosporine group 
compared with control patients, but troponin I was not significantly 
reduced. On day 5 of the AMI, the absolute mass of the infarcted tissue 
on MRI was significantly reduced in the cyclosporine group compared 

with the control group. Of interest, cyclosporine was not associated with 
serious side effects. 
These findings suggest that the administration of cyclosporine at the 
time of reperfusion may have important clinical implications, as the use 
of this agent was associated with a smaller infarct by some measures 
than that seen with placebo. Piot et al’s findings7 are also consistent with 
those of other clinical studies that showed that the cardioprotective 
benefits of these types of interventions are almost restricted to patients 
with large anterior AMIs, as pointed out by Hausenloy and Yellon3 in a 
recent editorial article.  
Thus in patients undergoing primary PCI, acting on the 
mitochondrial permeability-transition pore can have a protective 
effect against reperfusion injury and result in reduced AMI size. 
The Piot study7 is likely to stimulate large, multicenter studies to 
establish whether this new form of treatment that targets the opening of 
the mitochondrial permeability-transition pore will truly benefit patients 
with ST-elevation AMI. Undoubtedly, if these findings are confirmed in 
future studies, patient outcome may improve significantly with the use 
of this new therapeutic strategy. 
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