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Figure 1. Overview of novel therapeutic strategies. 
RIPC:�Remote ischemic preconditioning; PICSO:�Pressure-controlled intermittent coronary sinus occlusion. 
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endeavor include the prevention of reperfusion 
injury by mechanical or pharmacological means, 
regenerative therapies for the myocardium and 
metabolic strategies including cooling (Figure 1). 
This review will summarize major progress in 
these areas to date.

Methods
A literature search was performed by two authors 
using PubMed and ClinicalTrials.gov using the 
following key words: �novel therapies�, �regenera-
tive therapies�, �myocardial infarction�, �reperfu-
sion injury�, �ischemic conditioning�, �pharma-
cological conditioning� and �cardioprotection� 
to identify relevant ongoing or recent clinical 
trials and systematic reviews on cardioprotective 
and regenerative therapies for acute myocardial 
infarction undergoing current or recent clinical 
trial [6]. We limited our search to papers pub-
lished between 1950 and 30 April 2016. Any 
papers identi�ed through the bibliographies of 
the original articles were subsequently screened.

Reperfusion injury & ischemic 
preconditioning
While restoration of myocardial perfusion 
remains the cornerstone of treatment for acute 
coronary occlusion, reducing the insult caused 
by the ensuing reperfusion injury has attracted 

signi�cant interest in recent years. Myocardial 
reperfusion injury describes the damage to or 
death of vulnerable myocytes that occurs as a 
result of restoration of blood �ow and has been 
seen following thrombolysis, percutaneous coro-
nary intervention (PCI), coronary artery bypass 
grafting and cardiac transplantation [7]. Central 
to the pathophysiology of reperfusion injury is 
the mitochondrion, where overproduction of 
reactive oxygen species (driven further by neu-
trophil activation) and dysfunctional calcium 
handling leads to altered myocardial metabo-
lism as well as microvascular and endothelial 
dysfunction [1,8,9].

Mitochondrial dynamics in cell death
Our understanding of mitochondrial dynamics 
has advanced signi�cantly in recent years, nota-
bly of their role in the regulation of cell death. 
Independent of mode, cell death is intrinsically 
linked to mitochondrial dynamics through regu-
lation of mitochondrial membrane permeabiliza-
tion which, once induced, initiates a rapid and 
irreversible cascade of enzymatic interactions 
that ultimately leads to organized cell destruc-
tion [10]. Mitochondrial membrane permeabi-
lization is dependent on a complex interplay 
between numerous regulatory mechanisms 
at mitochondrial membranes; the proposed 


































