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Abstract

Purpose of review: The ultimate 
goal  of  therapy  for  cardiogenic  shock  
is  to  restore  microcirculatory  function  
and  thereby  restore  the  oxygen  supply  
to   sustain  cellular   function.  Thera-
peutic  measures  mainly  focus  on  im-
proving pressure -derived macrocir-
culatory  parameters.  However,   it   is  
increasingly  clear  that  to  achieve  sig-
nificant  progress  in  treatment,  micro-
circulatory  physiopathological  mech-
anisms must be considered.

Recent  findings:  Microcircula-
tory  function  deteriorated  during  car-
diogenic  shock  and  improved  after  
treatment. Postcardiogenic shock mi-
crocirculatory   disturbances,   both  
myocardial   and  peripheral,  were   a  
prognostic  factor  for   the  long  -­term  
outcome.   Hypothermia,   whether  
pharmacologically  or  physically  in-
duced, improved postresuscitation 
myocardial  and  cerebral  function,  an  
effect   associated   with   improved  

postresuscitation microcirculation. 
The  impact  of  cardiogenic  shock  on  
cerebral  and  myocardial  microcircu-
lation  could  be  evaluated  with  MRI.  
In   severe   heart   failure,   pharmaco-
logical interventions improved mi-
crocirculation.  An  assessment  of  the  
microcirculation  was  often  performed  
using  handheld  video  microscopy  for  
direct  observation  of  the  sublingual  
microcirculation,  which  proved  to  be  
useful   for  evaluating   the  effects  of  
interventions during cardiogenic 
shock.  A  large  multicenter  study  on  
critically   ill   patients   is   now  being  
conducted using this technique.

Summary: Cardiogenic shock in-
duces  microcirculatory  disorders  that  
can  be  monitored  and  influenced  in  
various manners, both pharmacolog-
ically  and  physically.  In  addition  to  
global   hemodynamic  optimization,  
interventions must also ameliorate 
the microcirculation.
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Abstract

Overproduction  of  reactive  oxy-
gen  species,   i.e.,  oxidative  stress,  
is  associated  with  the  activation  of  
redox  signaling  pathways   linking  
to  inflammatory  insults  and  cardio-
vascular  diseases  by  impairing  en-
dothelial  function  and  consequent-
ly  blood  flow  dysregulation  due  to  
microvascular   dysfunction.   This  
review  focuses  on  the  regulation  of  
vasomotor  function  in  the  coronary  
microcirculation  by  endothelial  ni-
tric  oxide   (NO)  during  oxidative  
stress  and  inflammation  related  to  
the   activation  of  L-­arginine   con-
suming  enzyme  arginase.  Superox-
ide  produced   in   the  vascular  wall  
compromises  vasomotor   function  
by  not  only  scavenging  endotheli-
um-derived NO but also inhibiting 
prostacyclin   synthesis  due   to   for-
mation   of   peroxynitrite.  The   up-
regulation  of  arginase  contributes  
to  the  deficiency  of  endothelial  NO  
and  microvascular  dysfunction   in  
various  vascular  diseases  by  initia-­
ting  or   following  oxidative   stress  
and   inflammation.  Hydrogen  per-
oxide,  a  diffusible  and  stable  oxi-
dizing   agent,   exerts   vasodilator  

function  and  plays  important  roles  
in   the  physiological   regulation  of  
coronary  blood  flow.  In  occlusive  
coronary   ischemia,   the   release  of  
hydrogen  peroxide  from  the  micro-
vasculature helps to restore vaso-
motor  function  of  coronary  collat-
eral   microvessels   with   exercise  
training.  However,  excessive  pro-
duction  and  prolonged  exposure  of  
microvessels  to  hydrogen  peroxide  
impairs NO-mediated endothelial 
function   by   reducing   L-­arginine  
availability  through  hydroxyl  rad-
ical-­dependent  upregulation  of  ar-
ginase.  The  redox  signaling  can  be  
a  double-­edged   sword   in   the  mi-
crocirculation,  which  helps   tissue  
survival  in  one  way  by  improving  
vasomotor regulation and elicits 
oxidative   stress   and   tissue   injury  
in  the  other  way  by  causing  vascu-
lar  dysfunction.  The  impact  of  vas-
cular arginase on the development 
of  vasomotor  dysfunction  associa-­
ted   with   angiotensin   II   receptor  
activation,  hypertension,  ischemia-­
reperfusion,  hypercholesterolemia,  
and   inflammatory   insults   is   dis-
cussed.
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Abstract

Atherosclerosis  is  an  inflamma-
tory  disease,  and  several  inflamma-
tory  biomarkers,  such  as  C  -­reactive  
protein, have been used to predict 
the  risk  of  coronary  heart  disease.  
High  white   blood   cell   count   is   a  
strong  and  independent  predictor  of  
coronary   risk   in   patients   of   both  
sexes,  with   and  without   coronary  
heart   disease.  A   high   number   of  
white  blood  cells  and  their  subtypes  
(for   example,   neutrophils,  mono-
cytes,   lymphocytes,   and   eosino-
phils)  are  associated  with  the  pres-
ence   of   coronary   heart   disease,  
peripheral arterial disease, and 
stroke.  The  coronary  heart  disease  

risk   ratios   associated  with   a  high  
white  blood  cell  count  are  compa-
rable   to   those  of  other   inflamma-
tory  markers,  including  C  -­reactive  
protein. In addition, other compo-
nents  of  the  complete  blood  count,  
such  as  hematocrit  and  the  erythro-
cyte   sedimentation   rate,   also   are  
associated  with  coronary  heart  di-­
sease,  and   the  combination  of   the  
complete   blood   count   with   the  
white  blood  cell  count  can  improve  
our  ability  to  predict  coronary  heart  
disease   risk.  These   tests  are   inex-
pensive,  widely  available,  and  easy  
to  order  and   interpret.  They  merit  
further  research.
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