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O  enfarte  agudo  do  miocárdio  (EAM)  continua  a  ser uma
das  principais  causas  de  morbilidade  e  mortalidade  a nível
mundial1. Após  um  EAM,  o  miocárdio  lesado  é  substituído  por
tecido  fibrótico,  com  consequente  redução da  capacidade
contráctil  e  remodelagem  ventricular  que  pode  conduzir  ao
desenvolvimento  de insuficiência  cardíaca2.

Classicamente,  o  coração  humano  era considerado  um
órgão  pós-mitótico  sem qualquer  capacidade  regenerativa.
No  entanto,  este  paradigma  foi  revolucionado,  principal-
mente  com  o  estudo  de  Quaini  et  al.,  publicado  no  N
Engl  J  Med  em  2002,  que  identificou  células  cardíacas
com  cromossoma  Y  em  corações  de  dadores  do sexo femi-
nino  transplantados  em  doentes  do  sexo  masculino3.  Este
importante  estudo  mostrou  existir  regeneração  cardíaca
no  adulto,  demonstrando  que  é  possível  células  estaminais
migrarem  do  recetor  para  o  coração transplantado  e  originar
células  cardíacas3,4.

Ao  longo  das últimas  duas  décadas,  vários  estudos  com
células  estaminais  têm  mostrado  resultados  promissores  na
regeneração  cardíaca  quer  em  modelos  animais  quer em
estudos  clínicos5---7.

As células  estaminais  mesenquimatosas  (MSC)  são um
tipo  de  células  estaminais  adultas,  não hematopoiéti-
cas,  derivadas  da  medula  óssea,  com  capacidade  de
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autorrenovação, proliferação  e  multidiferenciação no  meio
apropriado.  Podem  diferenciar-se  num  número  limitado  de
tipos  celulares  da  linhagem  mesodérmica,  incluindo  osteó-
citos,  condrócitos,  adipócitos,  miócitos,  células  endoteliais
e  estroma  medular8.  Estas  células  estaminais  podem  ser
isoladas  da  medula  óssea,  mas  também  do  tecido  adi-
poso,  placenta,  sangue  do cordão  umbilical  e geleia  de
Wharton9---11. As MSC  têm  sido das  células  estaminais  mais
estudadas  e  testadas  em  ensaios  clínicos12.  A preferência
por  estas  células  estaminais  pode  ser  justificada  por  algumas
das  suas  vantagens,  nomeadamente  a  facilidade  de  colheita,
expansão  e  modificação  genética  in  vitro, e  ainda,  o  baixo
risco  de tumorogenicidade  e  de imunogenicidade12,13.

Tem  sido sugerido  que  as  MSC  têm  a  capacidade  de  se
enxertarem  no  tecido  hospedeiro,  diferenciando-se  em  célu-
las  vasculares  endoteliais  (ação  direta)  e  principalmente
capacidade  de estimular  o recrutamento  doutras  células
estaminais  endógenas  (ação  parácrina)13.  Da  ação das  MSC
resultam  diversos  efeitos  cardíacos  benéficos,  como  melho-
ria  da  perfusão,  redução da  fibrose  e  inflamação,  aumento
da  contração regional  e  global  do ventrículo  esquerdo  (VE)
e  redução do  volume  telessistólico  do  VE,  melhorando  a
função  ventricular  esquerda  pós-EAM6,14-16.

Estes  benefícios  da  terapia  com  MSC  no  EAM  foram
explorados  em  ensaios  clínicos  de fase I  e  II, com  resulta-
dos  promissores.  Uma  metanálise  publicada  em  2017,  que
incluiu  34  ensaios  clínicos,  com  2307  doentes  com  EAM,
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demonstrou  que  os doentes  que  recebem  transplantação
de  MSC  apresentam  uma melhoria  significativa  da  função
sistólica  do  VE  e  diminuição  dos  volumes  do  VE5.  Outra  meta-
nálise  de  28  ensaios  clínicos,  com  1938  doentes  com  EAM
com  supra  ST,  mostrou  que  a melhoria  da  função  sistólica  do
VE  associada  à  terapia  com  MSC  se mantém  a longo  prazo7.

Apesar  dos  resultados  promissores  dos  estudos  iniciais
da  terapia  celular  em  doentes  com EAM,  há ainda várias
dificuldades  que  fazem  com  que  o  benefício  terapêutico
seja  insatisfatório.  Uma  das  dificuldades  é  a  baixa  taxa  de
adesão,  retenção,  diferenciação e sobrevivência  das célu-
las  num  meio  isquémico  hostil6.  Estudos  prévios apontam
para  que  apenas  3% das  MSC  transplantadas  permaneçam na
área  marginal  do  enfarte  do miocárdio  24  horas após  a  sua
administração  sistémica  e para  que  a  proporção  de  células
que  sobrevive  após  uma  semana  seja inferior  a  1%17.  Por
outro  lado,  o  aumento  da  função  sistólica  VE associado  à
terapia  com MSC  em  doentes  com  EAM é  modesto18.

Seria  importante  desenvolver  estratégias  que  melhoras-
sem  o miocroambiente  do miocárdio  hospedeiro,  de  forma  a
melhorar  a sobrevivência  e função  das  MSC  transplantadas.

Os  benefícios  cardiovasculares  do exercício  físico aeró-
bico  têm  sido  amplamente  demonstrados.  O exercício  físico
regular  não só diminui  a incidência  de  eventos  coronários
como  também  aumenta  a sobrevida  após  um  EAM19,20. No
contexto  de  EAM, a cardioproteção  associada  ao exercício
físico  pode  ser justificada  não  só pela  redução de fatores
de  risco  convencionais  como  a  dislipidémia  e  a  hipertensão
arterial,  mas  também  pela  melhoria  da  função  endotelial  e
pela  indução de  precondicionamento19.

Neste  trabalho  em  análise  os autores  demonstram  que  a
combinação  do  exercício  físico  com  a terapia  com MSC  tem
um  efeito  sinérgico  na melhoria  da  remodelagem  da  matriz
extracelular  e  na função  VE  de  ratos  com EAM, sugerindo
que  o  exercício  físico aeróbico  pode  ser  uma  estratégia  para
tornar  o  microambiente  isquémico  mais  favorável  à ação das
MSC21.

Neste  estudo  animal,  Freitas  et al. comparam  4  grupos:  1)
ratos  com  enfarte,  sedentários,  submetidos  a  administração
de  MSC  autólogas  (obtidas  a  partir  da  medula óssea  e
administradas  por via intravenosa);  2) ratos com  enfarte,
submetidos  a  um  programa  de  treino  físico  de  12  sema-
nas  (iniciado  24 horas após  o  EAM);  3) ratos  com  enfarte,
submetidos  a  um  programa  de  treino  físico  de  12  sema-
nas  e administração de  MSC  autólogas;  4)  grupo  controlo
(ratos  com  enfarte  sedentários)21.  Os  autores  verificaram
que  os  grupos  do treino  físico,  da  terapia  com  MSC  e  das
duas  intervenções  combinadas  apresentavam  menor  área  de
enfarte  e  melhor  função  sistólica  VE  do que  o  grupo  controlo,
sendo  o efeito  na redução da  área  de  enfarte  mais  acentu-
ado  no grupo  da  combinação  de  terapia  com  MSC  e  exercício
físico.  Os  autores  também  constataram  que  o  exercício  físico
se  associou  a  redução da  acumulação  de  colagénio,  redução
da  expressão  de  �-actina  e  aumento  do ratio  �/�  da  cadeia
leve  de  miosina  no  VE,  principalmente  quando  combinado
com  a  terapia  com  MSC21. Estes  efeitos  podem  explicar  o
benefício  adicional  do exercício  físico na  melhoria  da  função
cardíaca.

Os  mecanismos  pelos  quais  as  MSC  melhoram  a reparação
cardíaca  ainda  não estão  bem esclarecidos.  No  entanto,
a  evidência  mais recente  questiona  a  existência  de ação
direta  destas  células  estaminais  e  aponta  para  que  o

seu mecanismo  de ação  seja  essencialmente  parácrino22.
Este  trabalho  corrobora  a  hipótese  do  benefício  das MSC
residir  exclusivamente  na  sua  ação  indireta,  uma vez que
estas  células  não foram  detetadas  no  coração dos  ratos
submetidos  à administração de MSC.  De facto,  a  melho-
ria  da  função  cardíaca  perante  a  ausência  de retenção de
MSC  aponta  para  que  o  efeito  terapêutico  destas  células
resulte  da  estimulação  dos  processos  de reparação  endó-
gena  via  sinalização  parácrina.  Estudos  prévios  demonstram
que  as  MSC  libertam  vários  citocinas  parácrinas  (como
o  fator-1  derivado  das  células  estromais  (SDF-1),  fator
de  crescimento  vascular  endotelial  (VEGF),  o  fator  de
crescimento  dos  hepatócitos  (HGF),  fator  de crescimento
insulina-like  (IGF),  miRNAs  e  exossomas13.  Como  resultado
da  libertação destes  fatores  solúveis,  as  MSC  desempe-
nham  um  forte  efeito  proangiogénico,  estimulando  a ação
de  células  estaminais  cardíacas  endógenas,  têm  também
efeitos  anti-inflamatórios  e  antifibróticos  por  inibição da
proliferação de  fibroblastos  e redução da  deposição  de  cola-
génio,  estabilizando  a  matriz  extracelular13.  Neste  estudo  os
autores  verificam  que  a deposição  de  colagénio  no  VE  é  sig-
nificativamente  inferior  não apenas  nos animais  submetidos
à  terapia  com MSC  como também  nos animais  submetidos
ao  programa  de treino  físico  e  principalmente  no  grupo  da
combinação  de terapias.

A terapia  com células  estaminais  é  uma  abordagem  a
explorar  para minimização  da  perda  celular  e  a remodela-
gem  ventricular  após  o EAM. No  entanto,  apesar  da  evidência
confirmar  a  segurança  destas  terapias  no  homem,  o  efeito
terapêutico  verificado  com  a terapia  com  MSC  isoladamente
tem  sido modesto.  A combinação  do  exercício  físico aeró-
bico  com a  terapia  celular  pode  conseguir,  através  dum
sinergismo  de ação,  amplificar  o  benefício  da  terapia  com
MSC  na prevenção  da  remodelagem  ventricular  adversa  e  na
evolução para  insuficiência  cardíaca.

Conflitos  de interesse

Os  autores  declaram  não haver  conflito  de  interesses.

Referências

1. Hartley A, Marshall DC, Salciccioli JD, et  al. Trends in Mortality
From Ischemic Heart Disease and Cerebrovascular Disease in
Europe: 1980 to 2009. Circulation. 2016;133:1916---26.

2. Sutton MG, Sharpe N. Left ventricular remodeling after myo-
cardial infarction: pathophysiology and therapy. Circulation.
2000;101:2981---8.

3. Quaini F, Urbanek K,  Beltrami AP, et al. Chimerism of  the trans-
planted heart. N  Engl J  Med. 2002;346:5---15.

4. Sanganalmath SK, Bolli R. Cell therapy for heart failure: a
comprehensive overview of experimental and clinical stu-
dies, current challenges, and future directions. Circ Res.
2013;113:810---34.

5. Xu J, Liu D, Zhong Y,  et al. Effects of  timing on intracoronary
autologous bone marrow-derived cell transplantation in acute
myocardial infarction: a meta-analysis of randomized control-
led trials. Stem Cell Res Ther. 2017;8:231.

6. Nigro P, Bassetti B, Cavallotti L,  et al. Cell therapy for heart
disease after 15 years: Unmet expectations. Pharmacol Res.
2018;127:77---91.

7. Li R, Li XM, Chen JR. Clinical efficacy and safety of
autologous stem cell transplantation for patients with ST-

http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0115
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0120
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0120
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0120
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0120
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0120
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0120
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0120
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0120
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0120
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0120
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0120
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0120
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0120
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0120
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0120
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0120
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0120
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0120
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0120
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0120
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0120
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0125
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0130
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0135
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0140
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145


Terapêutica  combinada  de  células  estaminais  mesenquimatosas  e  exercício  físico  659

-segment elevation myocardial infarction. Ther Clin Risk Manag.
2016;12:1171---89.

8. Pittenger MF, Mackay AM, Beck SC,  et al. Multilineage
Potential of  Adult Human Mesenchymal Stem Cells. Science.
1999;284:143---7.

9. Bieback K, Kern S, Klüter H, et al.  Critical Parameters for the
Isolation of Mesenchymal Stem Cells from Umbilical Cord Blood.
Stem Cells. 2004;22:625---34.

10. Zuk PA, Zhu M, Mizuno H, et  al. Multilineage Cells from Human
Adipose Tissue: Implications for Cell-Based Therapies. Tissue
Eng. 2001;7:211---28.

11. Kögler G, Sensken S,  Airey JA, et al. A New Human Somatic
Stem Cell from Placental Cord Blood with Intrinsic Pluripotent
Differentiation Potential. J  Exp Med. 2004;200:123---35.

12. Miao C, Lei M, Hu W, et al. A brief review: the therapeutic
potential of  bone marrow mesenchymal stem cells in myocardial
infarction. Stem Cell Res Ther. 2017;8:242.

13. Chen Z, Chen L, Zeng C, et  al.  Functionally Improved Mesen-
chymal Stem Cells to Better Treat Myocardial Infarction. Stem
Cells Int. 2018, 7045245.

14. Molina EJ, Palma J, Gupta D,  et  al. Reverse remodeling is
associated with changes in extracellular matrix proteases and
tissue inhibitors after mesenchymal stem cell (MSC) treatment
of pressure overload hypertrophy. J  Tissue Eng Regen Med.
2009;3:85---91.

15. Karantalis V, DiFede DL, Gerstenblith G, et  al. Autologous
mesenchymal stem cells produce concordant improvements in
regional function, tissue perfusion, and fibrotic burden when

administered to patients undergoing coronary artery bypass
grafting: The Prospective Randomized Study of Mesenchymal
Stem Cell Therapy in Patients Undergoing Cardiac Surgery (PRO-
METHEUS) trial. Circ Res. 2014;114:1302---10.

16. Madigan M, Atoui R. Therapeutic Use of Stem Cells for Myocar-
dial Infarction. Bioengineering (Basel). 2018;5(2.):E28.

17. Vizoso FJ, Eiro N, Cid  S,  et al. Mesenchymal Stem Cell Secre-
tome: Toward Cell-Free Therapeutic Strategies in Regenerative
Medicine. Int J Mol Sci. 2017;18:1852.

18. Liu B, Duan CY, Luo CF, et  al. Effectiveness and safety of selected
bone marrow stem cells on left ventricular function in patients
with acute myocardial infarction: A  meta-analysis of  randomi-
zed controlled trials. Int J Cardiol. 2014;177:764---70.

19. Marongiu E, Crisafulli A. Cardioprotection acquired through
exercise: the role of  ischemic preconditioning. Curr Cardiol Rev.
2014;10:336---48.

20. O’Connor GT, Buring JE, Yusuf S, et  al. An overview of  ran-
domized trials of  rehabilitation with exercise after myocardial
infarction. Circulation. 1989;80:234---44.

21. de Freitas J, Neves C, Del Carlo R, et  al. Effects
of  exercise training and stem cell therapy on the left
ventricle of infarcted rats. Rev Port Cardiol. 2019;38,
http://dx.doi.org/10.1016/j.repc.2019.02.013.

22. Zhang Y, Zhang Z, Gao F.  Paracrine regulation in mesen-
chymal stem cells: the role of  Rap1. Cell Death Dis.
2015;6:e1932---e1932.

http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0145
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0150
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0155
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0160
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0165
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0170
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0175
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0180
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0185
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0190
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0190
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0190
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0190
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0190
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0190
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0190
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0190
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0190
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0190
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0190
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0190
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0190
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0190
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0190
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0190
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0195
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0200
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0205
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0210
dx.doi.org/10.1016/j.repc.2019.02.013
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220
http://refhub.elsevier.com/S0870-2551(19)30524-4/sbref0220

	Terapêutica combinada de células estaminais mesenquimatosas e exercício físico no enfarte agudo do miocárdio: uma simbiose...
	Conflitos de interesse

	Referências

