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cardiovascular diseases [5], whereby AMPK-independent regulation of
GLUT4 translocation in cardiomyocytes will provide novel insight into
myocardial protection with a potential therapeutic use.

In the featured study by Yuan Y et al. in this issue of International
Journal of Cardiology, GLUT4 translocation to the plasma membrane
and increase in glucose metabolism was induced by Pigment
Despite the significant improvements in medical therapy, acute ST- from a variety of tissues, including vascular cells, inflammatory cells,
elevation myocardial infarction is still the major contributor to mortal-
ity and morbidity worldwide. Although, timely reperfusion of the oc-
cluded coronary artery is necessary for salvage of cardiac cells and
functional recovery of the heart, reperfusion of the jeopardizedmyocar-
dium results in a cascade of harmful events, referred as reperfusion-
injury [1]. Of importance, reperfusion-injury itself contributes to the en-
largement of myocardial infarction leading to adverse left ventricle re-
modelling and subsequently to progressive heart failure. Targeted
increase in glucose metabolism in cardiomyocytes upon myocardial is-
chemia is considered to be an effective therapeutic concept to reduce
myocardial infarct size and cardiomyocytes apoptosis [2]. Accordingly,
previous studies have shown that an increase in glucose uptake andme-
tabolismby ischemicmyocardiummay protect cardiomyocytes from ir-
reversible damage [2,3]. Mechanistically, recruitment of glucose
transport proteins, namely GLUT4 and GLUT1 is the cellularmechanism
by which the myocardium increases glucose transport for subsequent
metabolism in setting of myocardial ischemia. The mechanosensitive
signalling pathways,which trigger glucose transport proteins transloca-
tion, have been extensively investigated both during hypoxia in vitro
and during myocardial ischemia in vivo. In addition, numerous experi-
ments demonstrate that AMP-activated protein kinase (AMPK) plays a
dominant role in GLUT4 translocation in cardiomyocytes [4].
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Epithelium-Derived Factor (PEDF) [6]. PEDF is a glycoprotein that be-
longs to the superfamily of serine protease inhibitors and is produced

and adipocytes. Compared to the vehicle treated animals, PEDF
adenovirus-mediated gene delivery directly into the hearts was associ-
ated with a marked reduction in infarct size, fibrosis and subsequent
improvement in cardiac function and viability. Based on the
cardioprotective effects of PEDF, the authors further investigated the
potential underlying mechanisms in cardiomyocytes under hypoxic
condition. Accordingly, PI3K/AKT pathway in cardiomyocytes was iden-
tified as a major node of action for GLUT4 translocation to the plasma
membrane. This report is interesting because the improvement in glu-
cose metabolism and subsequent cardiac viability are not likely due to
activation of AMPK, since the authors conclude that PEDF did not in-
crease the expression levels of phosphorylated AMPK. Moreover, the
authors demonstrated that PEDF decreased the expression of p-AMPK
and AMPK in cardiomyocytes that were subjected to hypoxia. First, al-
though important, this observation was not discussed in detail in the
manuscript. AMPK serves as a protein kinase in several metabolic path-
ways of the heart including cellular energy sensoring. Therefore, it is
tempting to speculate if reduced AMPK levels by PEDF lead to reduced
energy charge and glucose metabolism in cardiomyocytes and subse-
quently induce cardioprotection during hypoxia. Second, because this
phenomenon was only observed in isolated cardiomyocytes during
hypoxia, it would have been interesting to see whether AMPK
levels were comparable in ischemic cardiac tissue following PEDF
adenovirus-mediated gene delivery.

Also from a clinical point of view, thesefindings are relevant as novel
therapeutic strategy for the treatment of ST-elevation myocardial in-
farction. Nevertheless, the PEDF administration by intra-myocardial
viral transfection has obvious limitation. What could be the clinical im-
plications of PEDF in particular and serine protease inhibitors? Besides
interventional cardiology, cardiac surgery could benefit. Cardiopulmo-
nary bypass and subsequent cardioplegic arrest remain the most popu-
larmyocardial protection technique in open heart surgery. Cardioplegic
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arrest renders the heart globally ischemic and, upon reperfusion, trig-
gers myocardial injury [7]. In addition, in cardiac surgery, the number
of elderly and multimorbid patients has dramatically increased over
the last 20 years, and is associatedwith elevated perioperativemortality
[8]. Therefore, constant efforts to improve intraoperative myocardial
protection are essential to optimize postoperative outcome. Current
concepts of myocardial protection during cardiopulmonary bypass
relay on depolarization, using high concentrations of potassium to ar-
rest the heart in diastole. The net-effect of all this is a reduction of myo-
cardial oxygen consumption that allows safe operations on the arrested
heart for a limited time period. So far serine protease inhibitors such as
aprotinin have been used only because of their known effect to reduce
intraoperative blood loss [9]. However, aprotinin is produced from bo-
vine tissue and has the potential of allergic reactions. Therefore its use
has dramatically declined during recent years. Since some recently
newly developed serine protease inhibitors have some potential benefit
on myocardial function during cardiac surgery, it is tempting to specu-
late if target interventions on glucosemetabolismby PEDFmay improve
cardiac function in patients undergoing cardiac surgery.

In conclusion, the manuscript by Yuan et al. [6] provides further ev-
idence for the cardioprotective effects of PEDF on the ischemic myocar-
dium via a mechanism mediated by the membrane translocation of
GLUT4 in cardiomyocytes. This highlights the importance of PEDF as a
potential therapeutic approach to reduce myocardial infarct size and
improve cardiac function in patients with ST-elevation myocardial in-
farction or patients undergoing cardiac surgery, respectively.
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