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Klinische Fragestellung


          
KHK und Herzinsuffizienz. Die koronare Herzkrankheit (KHK) zählt zu den wesentlichen Manifestationen der Volkskrankheit Arteriosklerose. Sie kann heute zweifelsfrei als die häufigste Ursache der Myokardinsuffizienz bezeichnet werden. Die Herzinsuffizienz wird nach Prognosen der WHO in wenigen Jahren die zahlenmäßig bedeutendste Erkrankung der entwickelten Länder darstellen mit weiterhin deutlich steigenden Kosten für die Gesundheitssysteme [1].


          
Pathophysiologie. Dabei liegt der Einschränkung der myokardialen Kontraktilität pathophysiologisch immer ein Verlust an kontraktilen Elementen zugrunde. Dieser Verlust kann


          
            bei chronischer ischämischer Kardiomyopathie eine Folge rezidivierender ischämischer Attacken sein oder
          
          
            akut im Zusammenhang mit einem Koronarverschluss und Myokardinfarkt durch gleichzeitigen Verlust vieler Kardiomyozyten entstehen.
          
        


          

Da dem Myokard vergleichbar den neuronalen Geweben zumindest nennenswerte aktive gewebespezifische regenerative Mechanismen fehlen, ist dieser pathologische Prozess prinzipiell irreversibel.

        


          
Bedeutung der Myokardregeneration. Der zur Ischämie und Zelluntergang führende Gefäßprozess ist dabei mit modernen medikamentösen, interventionellen oder kardiochirurgischen Verfahren meist kausal behandelbar. Myokardregenerative Strategien würden von daher die bereits etablierten, auf Revaskularisierung abzielenden Verfahren in geradezu idealer Weise ergänzen und komplettieren.




Literatur


	
[bookmark: R056-1]1 
              Mathur A, Martin J F. 
              Stem cells and repair of the heart. 
              Lancet. 
              2004; 
              364 
              183-192 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-2]2 
              Becker A J, Mcculloch E A, Till J E. 
              Cytological demonstration of the clonal nature of spleen colonies derived from transplanted mouse marrow cells. 
              Nature. 
              1963; 
              197 
              452-454 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-3]3 
              Evans M J, Kaufman M H. 
              Establishment in culture of pluripotential cells from mouse embryos. 
              Nature. 
              1981; 
              292 
              154-156 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-4]4 
              Thomson J A, Itskovitz-Eldor J, Shapiro S S, Waknitz M A, Swiergiel J J, Marshall V S, Jones J M. 
              Embryonic stem cell lines derived from human blastocysts. 
              Science. 
              1998; 
              282 
              1145-1147 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-5]5 
              Anderson D J, Gage F H, Weissman I L. 
              Can stem cells cross lineage boundaries?. 
               Nat Med. 
              2001; 
              7 
              393-395 
            





PubMedGoogle Scholar





	
[bookmark: R056-6]6 
              Hescheler J, Fleischmann B K, Lentini S, Maltsev V A, Rohwedel J, Wobus A M, Addicks K. 
              Embryonic stem cells: a model to study structural and functional properties in cardiomyogenesis. 
              Cardiovasc Res. 
              1997; 
              36 
              149-162 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-7]7 
              Maltsev V A, Wobus A M, Rohwedel J, Bader M, Hescheler J. 
              Cardiomyocytes differentiated in vitro from embryonic stem cells developmentally express cardiac-specific genes and ionic currents. 
              Circ Res. 
              1994; 
              75 
              233-244 
            





PubMedGoogle Scholar





	
[bookmark: R056-8]8 
              Kolossov E, Fleischmann B K, Liu Q. et al .
              Functional characterisitcs of ES cell-derived cardiac precursor cells identified by tissue specific expression of the Green Fluorescent Protein. 
              J Cell Biol. 
              1998; 
              143 
              2045-2056 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-9]9 
              Kehat I, Kenyagin-Karsenti D, Snir M. et al .
              Human embryonic stem cells can differentiate into myocytes portraying cardiomyocytic structural and functional properties. 
              J Clin Invest. 
              2001; 
              108 
              407-414 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-10]10 
              He J Q, Ma Y, Lee Y, Thomson J A, Kamp T J. 
              Human embryonic stem cells develop into multiple types of cardiac myocytes: action potential characterization. 
              Circ Res. 
              2003; 
              93 
              32-39 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-11]11 
              Radisic M, Yang L, Boublik J, Cohen R J, Langer R, Freed L E, Vunjak-Novakovic G. 
              Medium perfusion enables engineering of compact and contractile cardiac tissue. 
              Am J Physiol Heart Circ Physiol. 
              2004; 
              286 
              H507-H516 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-12]12 
              Anversa P, Palackal T, Sonnenblick E H, Olivetti G, Meggs L G, Capasso J M. 
              Myocyte cell loss and myocyte cellular hyperplasia in the hypertrophied aging rat heart. 
              Circ Res. 
              1990; 
              67 
              871-885 
            





PubMedGoogle Scholar





	
[bookmark: R056-13]13 
              Caulfield J B, Leinbach R, Gold H. 
              The relationship of myocardial infarct size and prognosis. 
              Circulation. 
              1976; 
              53 
              I141-I144 
            





PubMedGoogle Scholar





	
[bookmark: R056-14]14 
              Roell W, Lu Z J, Bloch W. et al .
              Cellular cardiomyoplasty improves survival after myocardial injury. 
              Circulation. 
              2002; 
              105 
              2435-2441 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-15]15 
              Orlic D, Kajstura J, Chimenti S. et al .
              Bone marrow cells regenerate infarcted myocardium. 
              Nature. 
              2001; 
              410 
              701-705 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-16]16 
              Taylor D A, Atkins B Z, Hungspreugs P. et al .
              Regenerating functional myocardium: improved performance after skeletal myoblast transplantation. 
              Nat Med. 
              1998; 
              4 
              929-933 
            





PubMedGoogle Scholar





	
[bookmark: R056-17]17 
              Laflamme M A, Murry C E. 
              Regenerating the heart. 
              Nat Biotechnol. 
              2005; 
              23 
              845-856 
            





PubMedGoogle Scholar





	
[bookmark: R056-18]18 
              Amado L C, Saliaris A P, Schuleri K H. et al .
              Cardiac repair with intramyocardial injection of allogeneic mesenchymal stem cells after myocardial infarction. 
              Proc Natl Acad Sci USA. 
              2005; 
              102 
              11 474-11 479 
            





PubMedGoogle Scholar





	
[bookmark: R056-19]19 
              Kishore R, Qin G, Luedemann C. et al .
              The cytoskeletal protein ezrin regulates EC proliferation and angiogenesis via TNF-alpha-induced transcriptional repression of cyclin A. 
              J Clin Invest. 
              2005; 
              15 
              1785-1796 
            





PubMedGoogle Scholar





	
[bookmark: R056-20]20 
              Fujii T, Yau T M, Weisel R D. et al .
              Cell transplantation to prevent heart failure: a comparison of cell types. 
              Ann Thorac Surg. 
              2003; 
              76 
              2062-2070 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-21]21 
              Hutcheson K A, Atkins B Z, Hueman M T, Hopkins M B, Glower D D, Taylor D A. 
              Comparison of benefits on myocardial performance of cellular cardiomyoplasty with skeletal myoblasts and fibroblasts. 
              Cell Transplant. 
              2000; 
              9 
              359-368 
            





PubMedGoogle Scholar





	
[bookmark: R056-22]22 
              Murry C E, Soonpaa M H, Reinecke H. et al .
              Haematopoietic stem cells do not transdifferentiate into cardiac myocytes in myocardial infarcts. 
              Nature. 
              2004; 
              428 
              664-668 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-23]23 
              Balsam L B, Wagers A J, Christensen J L, Kofidis T, Weissman I L, Robbins R C. 
              Haematopoietic stem cells adopt mature haematopoietic fates in ischaemic myocardium. 
              Nature. 
              2004; 
              428 
              668-673 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-24]24 
              Nygren J M, Jovinge S, Breitbach M. et al .
              Bone marrow-derived hematopoietic cells generate cardiomyocytes at a low frequency through cell fusion, but not transdifferentiation. 
              Nat Med. 
              2004; 
              10 
              494-501 
            





PubMedGoogle Scholar





	
[bookmark: R056-25]25 
              Wagers A J, Weissman I L. 
              Plasticity of adult stem cells. 
              Cell. 
              2004; 
              116 
              639-648 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-26]26 
              Gnecchi M, He H, Liang O D. et al .
              Paracrine action accounts for marked protection of ischemic heart by Akt-modified mesenchymal stem cells. 
              Nat Med. 
              2005; 
              11 
              367-368 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-27]27 
              Fazel S, Cimini M, Chen L. et al .
              Cardioprotective c-kit cells are from the bone marrow and regulate the myocardial balance of angiogenic cytokines. 
              J Clin Invest. 
              2006; 
              116 
              1865-1877 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-28]28 
              Laugwitz K L, Moretti A, Lam J. et al .
              Postnatal isl1 + cardioblasts enter fully differentiated cardiomyocyte lineages. 
              Nature. 
              2005; 
              433 
              647-653 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-29]29 
              Oh H, Bradfute S B, Gallardo T D. et al .
              Cardiac progenitor cells from adult myocardium: homing, differentiation, and fusion after infarction. 
              Proc Natl Acad Sci USA. 
              2003; 
              100 
              12 313-12 318 
            





PubMedGoogle Scholar





	
[bookmark: R056-30]30 
              Beltrami A P, Barlucchi L, Torella D. et al .
              Adult cardiac stem cells are multipotent and support myocardial regeneration. 
              Cell. 
              2003; 
              114 
              763-776 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-31]31 
              Murry C E, Field L J, Menasche P. 
              Cell-based cardiac repair: reflections at the 10-year point. 
              Circulation. 
              2005; 
              112 
              3174-3183 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-32]32 
              Leobon B, Garcin I, Menasche P, Vilquin J T, Audinat E, Charpak S. 
              Myoblasts transplanted into rat infarcted myocardium are functionally isolated from their host. 
              Proc Natl Acad Sci USA. 
              2003; 
              100 
              7808-7811 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-33]33 
              Menasche P. 
              Skeletal muscle satellite cell transplantation. 
              Cardiovasc Res. 
              2003; 
              58 
              351-357 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-34]34 
              Smits P C, vanGeuns R J, Poldermans D. et al .
              Catheter-based intramyocardial injection of autologous skeletal myoblasts as a primary treatment of ischemic heart failure: clinical experience with six-month follow-up. 
              J Am Coll Cardiol. 
              2003; 
              42 
              2063-2069 
            





PubMedGoogle Scholar





	
[bookmark: R056-35]35 
              Menasche P, Hagege A A, Vilquin J T. et al .
              Autologous skeletal myoblast transplantation for severe postinfarction left ventricular dysfunction. 
              J Am Coll Cardiol. 
              2003; 
              41 
              1078-1083 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-36]36 
              Stamm C, Kleine H D, Westphal B. et al .
              CABG and bone marrow stem cell transplantation after myocardial infarction. 
              Thorac Cardiovasc Surg. 
              2004; 
              52 
              152-158 
            





PubMedGoogle Scholar





	
[bookmark: R056-37]37 
              Hemmer W, Schad N, Markewitz A, Chiavolella M, Reichart B. 
              Improved regional myocardial function after aortocoronary bypass surgery noninvasive studies using the first-pass technic. 
              Langenbecks Arch Chir. 
              1986; 
              369 
              583-587 
            





PubMedGoogle Scholar





	
[bookmark: R056-38]38 
              Strauer B E, Brehm M, Zeus T. et al .
              Intracoronary, human autologous stem cell transplantation for myocardial regeneration following myocardial infarction. 
              Dtsch Med Wochenschr. 
              2001; 
              126 
              932-938 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R056-39]39 
              Wollert K C, Meyer G P, Lotz J. et al .
              Intracoronary autologous bone-marrow cell transfer after myocardial infarction: the BOOST randomised controlled clinical trial. 
              Lancet. 
              2004; 
              364 
              141-148 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-40]40 
              Meyer G P, Wollert K C, Lotz J. et al .
              Intracoronary bone marrow cell transfer after myocardial infarction: eighteen months" follow-up data from the randomized, controlled BOOST (BOne marrOw transfer to enhance ST-elevation infarct regeneration) trial. 
              Circulation. 
              2006; 
              113 
              1287-1294 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-41]41 
              Janssens S, Dubois C, Bogaert J. et al .
              Autologous bone marrow-derived stem-cell transfer in patients with ST-segment elevation myocardial infarction: double-blind, randomised controlled trial. 
              Lancet. 
              2006; 
              367 
              113-121 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-42]42 
              Kang H J, Kim H S, Zhang S Y. et al .
              Effects of intracoronary infusion of peripheral blood stem-cells mobilised with granulocyte-colony stimulating factor on left ventricular systolic function and restenosis after coronary stenting in myocardial infarction: the MAGIC cell randomised clinical trial. 
              Lancet. 
              2004; 
              363 
              751-756 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R056-43]43 
              Hill J P, Paul J D, Powell T M. 
              Efficacy and risk of geranulocyte colony stimulating factor administration in patients with severe coronary artery disease. 
              Circulation. 
              2003; 
              108 (Suppl 14) 
              478 
            





PubMedGoogle Scholar





	
[bookmark: R056-44]44 
              Guan K, Nayernia K, Maier L S. et al .
              Pluripotency of spermatogonial stem cells from adult mouse testis. 
              Nature. 
              2006; 
              440 
              1199-1203 
            





CrossrefPubMedGoogle Scholar









[bookmark: SIG1]Prof. Dr. A. Welz



Klinik und Poliklinik für Herzchirurgie · Universitätsklinikum Bonn




Sigmund-Freud-Str. 25 · 53105 Bonn




Email: Armin.Welz@ukb.uni-bonn.de
























  >
  
  

    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 44.210.96.244
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  