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Nonviral gene therapy is an attractive method for treating cardiovascular disease; however, achieving appropriate gene expression levels is often problematic. To enhance expression, we have developed a delivery approach using in vivo gene electro transfer (GET).   Swine model was used to assess GET delivery of pVEGF and effect on level of coronary perfusion in the ischemic heart.  Myocardial ischemia was induced by occluding the LAD.  Animals received no treatment, injection of pVEGF or injection of pVEGF with electro transfer.  Animals were maintained for up to seven weeks following delivery and at designated time points underwent injection site excision to determine expression levels or evaluated for level of perfusion in ischemic area. Electric pulses were synchronized with the QRS complex. Levels of expression could be maintained for 2-14 days and were dependent on pulse conditions. Area of ischemia was quantified using a SPY Intraoperative Perfusion Assessment System.  Within two weeks, treated animals had increased fluorescent intensity in the ischemic area suggesting an increase in perfusion.  Arteriograms before treatment and at various time points following treatment indicated angiogenesis had occurred.  Cardiac enzymes increased in all hearts suggesting equivalent amounts of ischemia in all groups. Histological analysis revealed that infarct size was reduced in animals treated with pVEGF +GET (20 ms; 60 V) compared to controls.  Cardiac output was significantly greater (p<0.03) 14 days post-infarct in GET treated animals compared to immediately after surgery.  Left ventricular mechanical function was significantly greater in GET treated vs control groups. Based on these results, gene delivery to the heart can be successfully accomplished using GET and evidence suggests the potential for a therapeutic effect.  

