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Introduction: ENOS and subsequent production of nitric oxide exerts many vital beneficial cardiovascular effects. We aim with gene therapy to upregulate ENOS,
and subsequently to enhance cardiovascular benefits in heart failure animals compared to healthy ones.
Materials and methods: Healthy, and heart failure animals were treated with polycationic lipids complexed with a plasmid DNA encoding ENOS with an alanine replacing a Ser, and a cytomegalovirus promoter.
Results: Post-treatment, ENOS transfection doubled expression, and activity of eNOS protein increasing the formation of cGMP, which dilates blood vessels reducing blood pressure, and inhibiting platelet formation preventing blood clots. Furthermore, elevated nitric oxide levels normalized the response of abnormal blood vessels preventing heart disease, and minimizing overall risk for coronary heart disease (CHD).It also doubled the heart's ability to contract, and enhanced their ability to relax, stimulating release of calcitonin gene related peptide (CGRP), and stabilizing a failing heart. Furthermore, ENOS upregulation prevented cells in the walls of blood vessels from proliferating, and clogging the arteries eradicating this way the process of atherosclerosis.
Also, upregulation of ENOS minimized cardiac hypertrophy independently of effects on systemic blood pressure. In addition, enhanced ENOS inhibited both angiotensin converting enzyme (ACE), and matrix metalloproteinase activity contributing directly to the myocardial remodelling process in the transition from compensatory hypertrophy to cardiac failure. Finally, boosted levels of eNOS, and subsequent production of nitric oxide, inhibited mitochondrial dysfunction circumventing cardiac myocyte apoptosis,and necrosis. These cardiovascular effects were enhanced by 100% in healthy animals,
and more than 200% in heart failure animals. 

Conclusion: Transfection with a plasmid DNA encoding ENOS resulted in enhancement of vital beneficial cardiovascular effects in healthy, and heart failure experimental animals. 

