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MECHANISMS OF MYOBLAST TREATMENT IN HEART FAILURE
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Bioengineering the regenerative heart may provide a novel treatment for heart failure.  Through endomyocardial injections of cultured skeletal myoblasts, the latter spontaneously transfer their nuclei into cardiomyocytes to impart myogenic regeneration.  This report provides the first direct evidence that injected human myoblasts fuse with porcine cardiomyocytes, inserting their nuclei (genome) to produce human myosin in the heterokaryons.  Human myoblasts cultured using CTI patented technology and trade secrets yielded purity over 90% by human desmin staining.  Transductions with retrovirus carrying Lac-Z yielded 70-75% Lac-Z positive cell population.  Trypan blue stain revealed >95% cell viability before injection.  Chronic ischemia was created by clamping an ameroid ring around the left circumflex coronary artery in Yorkshire swine four weeks prior to cell transplantation.  Upon anesthesia and left thoracotomy, 15 injections (0.25ml each) containing 300 million cells were administered into the left ventricle endocardially under direct vision.  Histological examination of explanted myocardium showed not only myofibers of human origin but also hybrid myofibers expressing Lac-Z gene in cardiomyocytes after ten weeks.  More than 80% of the Lac-Z positive porcine cardiomyocytes immunostained positive for human myosin heavy chain.  Human myoblasts survived and integrated into the porcine ischemic myocardium, allowing concomitant cell therapy and gene therapy.  Whereas new fiber formation improves heart contractility, the genetic transformation of cardiomyocytes in vivo to become regenerative heterokaryons through myoblast genome transfer constitutes the ultimate heart repair.  Results of two CHF patients each receiving one billion myoblasts will be presented.
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