EDITORIAL

Protecting the heart by postconditioning

of death in the UK (accounting for 105,000 deaths

in 2004) and exerts a huge burden, both on our
healthcare system (around £3,500 million in 2003) and
on our economy (£7.9 billion per year). Following an
acute myocardial infarction (AMI), the 30-day mortality
remains significant at around 10%, despite successful
reperfusion therapy, instituted by either thrombolysis
or primary percutaneous coronary intervention (PCl),
paving the way for novel cardioprotective strategies to
be developed.

One such potential cardioprotective strategy was
ischaemic preconditioning (IPC), which was first described |n
1986 by Murry and colleagues, as the reduction in myocardia
infarct size observed in canine hearts pre-treated w &é
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What is postconditioning? Q
For patients presenting with AMI, ar@e’ntion that can be
administered at the same time as reperfusion therapy is insti-
tuted, offers a far more attractive and amenable strategy of
cardioprotection. This can be delivered by the physician or
the cardiologist at the time of thrombolysis or primary PCl. In
this regard, ischaemic postconditioning, a phenomenon first
described by Zhao and colleagues in 2003,? has caused much
excitement in the field of cardioprotection. It offers an inter-
vention which can be applied at the time of reperfusion in
patients presenting with AMI. Ischaemic postconditioning
describes the reduction in myocardial infarct size obtained
from interrupting the myocardial reperfusion phase with
short bouts of ischaemia.

A recent landmark clinical study by Staat and colleagues,®
demonstrated that applying several low pressure inflations/
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deflations of the angioplasty balloon, immediately following
the deployment of a coronary stent in an occluded coronary
artery in patients undergoing primary PCl, resulted in a 36%
reduction in myocardial infarct size as measured by creatine
kinase (CK) release. Importantly, this was one of the first clin-
ical studies to confirm the existence of lethal reperfusion
injury as a distinct clinical entity, which can be protected
against. For ifrTD/ears controversy has surrounded the con-
cept of iniury as an mdependent determinant of
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% with an AMI, the direct
clude@ it artery results in an abrupt
ratl Iood he ischaemic myocardium, beg-
mg he ious q vvhy should interrupting myocar-
xe(fuy short bouts of ischaemia protect the
ently being addressed in ongoing preclini-
tud alghtforward 'haemodynamic’ explanation is
at S h mic postconditioning simply reperfuses the
|sd%b'c myocardium in a gradual manner, leading one
@nehtator to describe postconditioning as “Old wine in a
bottle”.* Preclinical studies had previously reported that
gradual or low pressure or stuttered myocardial reperfusion
reduced infarct size in animal hearts.®
Studies conducted by our group and others point to a
more active process, and have implicated the recruitment of
intracellular kinase signalling pathways, of which the main
components are Akt and Erk1/2, in animal hearts subjected to
ischaemic postconditioning.®” The mechanism through which
these kinases actually reduce myocardial infarct size is unclear,
although the inhibition of mitochondrial permeability transi-
tion pore (MPTP) opening has been implicated.® The mPTP is
a channel of the inner mitochondrial membrane which, on
opening at time of myocardial reperfusion, mediates myocyte
death by uncoupling oxidative phosphorylation and compro-
mising ATP production.®
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Pharmacological postconditioning

The important implication from these preclinical studies rais-
es the possibility that pharmacologically activating these
kinase signalling pathways may actually mimic the protective
effect conferred by ischaemic postconditioning. Interestingly,
preclinical studies by our group and others, which predated
the ‘discovery’ of ischaemic postconditioning, had already
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reported that the pharmacological activation of these kinas-
es, Akt and/or Erk1/2, at the time of myocardial reperfusion
reduced myocardial infarct size in animal hearts (reviewed in
reference ).

Pharmacological activation of these survival kinases at the
time of myocardial reperfusion in the clinical arena by admin-
istering drugs such as insulin, erythropoietin, and ‘statins’,
may provide the cardioprotective benefit of ischaemic post-
conditioning, without the need for serial angioplasty balloon
inflations/deflations. This last point is particularly pertinent in
patients treated post-AMI by thrombolysis, in which conven-
tional ischaemic postconditioning using an angioplasty bal-
loon would not be possible.

Further large-scale clinical studies are required to confirm
the protective role of ischaemic postconditioning in patients
presenting with AMI. Clinical trials are also required to deter-
mine the feasibility for the pharmacological activation of
these survival kinases, so-called pharmacological postcondi-
tioning, using agents such as insulin, erythropoietin and
‘statins’.
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