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schemic  heart  disease  is  the  leading  cause  of  death  world-
ide.  Chronic  or  acute  occlusion  of  a  coronary  artery  results

n  a  shortage  of  oxygen  and  nutrient  supply  to  some  areas  of
he  heart,  leading  to  dramatic  myocardial  remodeling  that
ncludes  disturbances  of  electrical  conduction,  cardiomy-
cyte  death,  inflammation  and  fibrosis.1,2 In  most  cases,  the
herapeutic  strategy  involves  primary  percutaneous  coro-
ary  intervention  (PCI)  in  order  to  open  up  the  obstructed
oronary  artery  and  restore  blood  flow.  The  clinical  decision
o  proceed  with  PCI  is  based  on  the  patient’s  electrocar-
iographic  profile  and  levels  of  circulating  markers  at  the
ime  of  diagnosis  that  denote  the  presence  of  cardiac  lesion.
t  is  therefore  of  the  utmost  importance  to  identify  new
lood  markers  that  reveal  mechanisms  of  cardiomyocyte
njury.3 Cardiac  imaging  modalities  such  as  positron  emission
omography  are  also  important  for  assessing  the  myocardial
erfusion  profile,  which  reflects  the  extent  of  the  damage,
elping  to  establish  an  accurate  prognosis  as  well  as  the
ost  appropriate  therapeutic  approach  to  improve  patient

utcomes.4

Although  reperfusion  by  PCI  remains  the  gold  stan-
ard  for  treating  ischemia-related  injury,  it  is  often
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ssociated  with  excessive  production  of  reactive  oxygen
pecies  (ROS),  inducing  exacerbated  oxidative  damage,
hich  results  in  apoptosis-mediated  death  of  cardiomy-
cytes,  a  phenomenon  known  as  ischemia-reperfusion
njury.  Various  strategies  have  been  tried  to  reduce
schemia-reperfusion  injury.  Ischemic  conditioning,  stem
ell  therapies  and  aerobic  exercise  are  among  the  most  com-
on  non-pharmacological  approaches  following  myocardial

nfarction.  A recent  study  showed  that  aerobic  exercise
raining  enhances  the  beneficial  effects  of  stem  cell  ther-
py  in  the  left  ventricle  of  rats  with  moderate  infarction,
ikely  inhibiting  cardiomyocyte  apoptosis.5 Alternatively,
harmacological  therapies  are  often  designed  to  prevent  the
roduction  of  ROS  and/or  to  boost  the  endogenous  antioxi-
ant  defenses  of  cardiomyocytes.

In  their  study  published  in  the  current  issue  of  the
ournal,  Weng  et  al.6 show  that  dexmedetomidine,  a
ighly  selective  alpha-2  adrenoceptor  agonist,  prevents
2O2-induced  apoptosis  of  cardiomyocytes  by  reducing
OS  formation.  The  cardioprotective  role  of  dexmedeto-
idine  has  previously  been  noted:  several  studies  have

eported  that  dexmedetomidine  effectively  attenuates  cell
njury  and  apoptosis,  by  reducing  mitochondrial  dysfunc-

ion.  Surprisingly,  in  the  manuscript  by  Weng  et  al.,6

vidence  is  provided  that  the  cardioprotective  effect  of
exmedetomidine  is  not  mediated  by  increased  expression
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f  antioxidant  enzymes.  Thus,  it  is  conceivable  that  the
ffect  of  dexmedetomidine  on  ROS  production  is  exerted
n  the  mitochondria,  the  main  source  of  endogenous  ROS.
or  example,  reduced  mitochondrial  membrane  potential
epolarization  was  previously  observed  after  dexmedetomi-
ine  treatment  of  H2O2-induced  oxidative  stress  injury  in
ardiomyocytes,7 while  dexmedetomidine-mediated  activa-
ion  of  mitochondrial  ATP-sensitive  potassium  (mitoKATP)
hannels  contributed  to  neuroprotection  in  a  cerebral
schemia-reperfusion  injury  model.8 Mitochondrial  ROS  are
rucial  mediators  of  apoptosis.  However,  lower  levels  of
OS  are  also  important  to  ensure  signaling  of  important
ellular  processes,  such  as  autophagy  and  transcriptional
ctivation,  and  are  essential  for  the  protective  effects  of
schemic  conditioning  in  the  heart.  In  line  with  this  idea,
olecules  targeting  both  the  activation  of  mitoKATP  chan-

els  and  ROS  generation,  such  as  diazoxide,  have  been
onsidered  viable  cardioprotection  strategies.  Interestingly,
he  protective  effect  of  diazoxide  is  lost  in  connexin43
Cx43)-deficient  cardiomyocytes,  which  is  consistent  with  an
mportant  role  of  mitochondrial  Cx43-dependent  production
f  ROS.9 Although  classically  associated  with  gap  junction
hannel-mediated  communication  and  propagation  of  elec-
rical  impulses  throughout  the  heart  muscle,  localization  of
x43  in  mitochondrial  membranes  has  been  implicated  in
he  regulation  of  mitochondrial  ion  homeostasis,  morphol-
gy  and  oxidative  metabolism.  Importantly,  mitochondrial
x43  levels  increase  during  ischemic  preconditioning,  likely
elping  to  keep  the  mitochondrial  permeability  transition
ore  in  a  closed  state,  delaying  the  release  of  apoptotic
roteins  and  preventing  cell  injury.2 Moreover,  the  lack  of
itochondrial  Cx43  prevents  the  cardioprotective  effect  of

schemic  preconditioning.  Nonetheless,  the  mechanisms  and
olecular  players  underlying  the  trafficking  of  Cx43  to  the
itochondria  under  physiological  and  pathological  condi-

ions,  as  well  as  the  exact  roles  of  mitochondrial  Cx43,
emain  unclear.

Excessive  oxidative  damage  caused  by  ROS-induced  ROS
elease,  in  which  ROS  trigger  opening  of  mitochondrial
ermeability  transition  pores  or  anion  channels,  has  been
mplicated  in  mitochondrial  membrane  potential  collapse
ith  a  consequent  increase  in  ROS  generation.  Given  its
utative  role  as  a  mitochondrial  channel  and  its  associa-
ion  with  proteins  of  the  mitochondrial  respiratory  chain,
t  is  plausible  that  the  effect  of  dexmedetomidine  in  redu-
ing  ROS  production  is  due  to  its  impact  on  mitochondrial
x43.  In  line  with  this  idea,  several  studies  have  shown
hat  dexmedetomidine  affects  Cx43  homeostasis.  For  exam-
le,  it  was  shown  that  upregulation  of  Cx43  mediates  the
ntiarrhythmic  effect  of  dexmedetomidine  in  ischemic  car-
iomyopathy,  reducing  fibrosis  and  inflammation.10 Another
tudy  demonstrated  that  dexmedetomidine-induced  protec-
ion  against  cardiac  ischemia-reperfusion  injury  involves
x43  and  activation  of  large-conductance  Ca2+-sensitive
otassium  channels.11 Moreover,  it  has  been  suggested  that
pregulation  of  astrocyte  Cx43  by  dexmedetomidine  atten-
ates  brain  ischemia-reperfusion  injury.12

Altogether,  the  manuscript  by  Weng  et  al.  is  a  valuable

ontribution,  demonstrating  that  dexmedetomidine  admin-
stration  constitutes  a  potential  therapeutic  strategy  to
educe  mitochondrial  ROS  production  in  injured  cardiomy-
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cytes,  which  appears  to  be  independent  of  antioxidant
nzyme  expression  levels.  These  results  may  broaden  the
iscussion  about  alternative  protective  mechanisms  trig-
ered  by  dexmedetomidine,  including  via  direct  impact  on
he  activity  of  mitochondrial  channels.
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