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The mitochondrial permeability transition is a key event in cell death. Intense research efforts have been focused 24
on elucidating the molecular components of the mitochondrial permeability transition pore (mPTP) to improve 25
the understanding and treatment of various pathologies, including neurodegenerative disorders, cancer and car- 26
diac diseases. Several molecular factors have been proposed as core components of the mPTP; however, further 27
investigation has indicated that these factors are among a wide range of regulators. Thus, the scientific commu- 28
nity lacks a clear model of the mPTP. Here, we review the molecular factors involved in the regulation and forma- 29
tion of the mPTP. Furthermore, we propose that the mitochondrial ATP synthase, specifically its ¢ subunit, is the 30
central core component of the mPTP complex. Moreover, we discuss the involvement of the mPTP in ischemia 31
and reperfusion as well as the results of clinical studies targeting the mPTP to ameliorate ischemia-reperfusion 32
injury. This article is part of a Special Issue entitled “Mitochondria”. 33
© 2014 Published by Elsevier Ltd.
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1. Ischemia-reperfusion injury (IRI): introduction and
clinical background

Ischemic heart disease (IHD) is the leading cause of death in West-
ern countries. Each year, approximately 17 million people worldwide
suffer from myocardial infarction (MI), and in 40% of cases, an ST seg-
ment elevation MI (STEMI) is presented [1]. Recent developments in
myocardial reperfusion technique (e.g., primary percutaneous coronary
intervention (PCI)) and in antithrombotic therapies permitted a signif-
icant improvement in the long-term outcome of STEMI patients [1].
Nevertheless, the mortality and disability associated with STEMI remain
high [2] for several reasons, including a lack of therapy compliance and
the under-use of specific cardiovascular drugs. Contemporaneously, the
effectiveness of myocardial reperfusion remains a principal issue. It is
estimated that approximately 50% of the final infarcted area is related
to IRI [3], which consists of cardiomyocyte death following the restora-
tion of blood flow in the related infarcted artery. IRl is strongly related to
infarct size and to left ventricular (LV) remodeling. Both of these

processes are known in daily clinical practice as strong and independent
predictors of prognosis, heart failure (HF) and mortality [4].

Several clinical, cellular and molecular events occur during IRI
(Fig. 1). The most relevant clinical events are as follows: reperfusion-
induced arrhythmia, myocardial stunning, microvascular obstruction
(MVO) and myocardial necrosis secondary to reperfusion (Fig. 1). The
latter two entities are particularly well understood and are associated
with increased infarct size and LV dysfunction severity. MVO is a
phenomenon that occurs due to the following changes: capillary dam-
age induced by vasodilatation, external compression caused by endo-
thelial cell and cardiomyocyte swelling, micro-embolization of friable
material released from the atherosclerotic plaque and infiltration of in-
flammatory cells [5]. The myocardial necrosis that occurs secondary to
reperfusion includes apoptosis and necrosis of cardiomyocytes and en-
dothelial cells at a higher percentage than expected, resulting in a com-
plete loss of the benefits of myocardial reperfusion via PCI [3]. In recent
years, the complex mechanism that promotes the onset of IRI has been
extensively studied but is currently only partially understood. This field
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Fig. 1. Ischemia-reperfusion injury during acute myocardial infarction.
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