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Gene therapy is emerging as a potential strategy for the treatment of cardiovascular disease such as peripheral arterial disease (PAD). Especially, most fruitful strategy is to stimulate blood vessel formation, so called angiogenesis. Recently, the efficacy of therapeutic angiogenesis using VEGF gene transfer has been reported in human patients with critical limb ischemia and myocardial ischemia. As we reported the potent angiogenic activity of hepatocyte growth factor (HGF) in animal study, we planed a prospective open-labeled clinical trial of gene therapy (TREAT-HGF) by intramuscular injection of naked plasmid DNA in patients with PAD who had failed conventional therapy. ABI was significantly increased at 2 months after injection. Reduction of pain scale (over 2cm in visual analog scale) was observed in 8 of 13 patients, while the reduction in ulcer size (>25%) was observed in 11 of 18 ulcers. Based on these data, phase III trial in Japan and phase II trial in US are now undergoing. Currently, severe adverse effects related to gene transfer could not be detected in any patient. Based on these data, we employed this strategy to treat ischemic heart disease (IHD). Thus, we evaluated the efficacy of therapeutic angiogenesis in porcine chronic infarction model by the direct injection of HGF into myocardium using a needle injection catheter system. No animal had pericardial effusion or tamponade, and no episodes of sustained ventricular arrhythmia were noted immediately after intramyocardial injection. At 1 month after injection, the ischemic area was significantly reduced by HGF gene therapy in a dose-dependent manner. Moreover, a ratio of the ischemic territory blood supply to the normal territory evaluated by microsphere beads in each animal was significantly increased in HGF group. In addition to angiogenic property, we found that HGF has anti-fibrotic actions in cardiomyopathic hamster through the blockade and degradation of collagen deposition, and anti-apoptotic action in cardiac myocytes. These favorable outcomes provide the potential utility to treat IHD patients using catheter-based, intramyocardial injection of HGF gene. Phase 1 study using HGF will be started in late 2004.
