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Intimal hyperplasia is the major cause of vein graft disease. Proliferation and migration
of smooth muscle cells (SMCs) into the intima are key mechanism in this process.
Recent studies have revealed that microRNA-145(miR-145) is a specific mediator in the
regulation on phenotype of SMCs, proliferative or differentiative. We aimed to
investigate the impact of miR-145 on intimal hyperplasia with rabbit vein graft disease
model using electroporation-mediated gene transfer. We harvested right jugular vein of
male Japanese white rabbit and injured the endothelium by balloon catheter. Vein graft
was transduced with miR-145 encoding plasmids by electroporator and interposed at
ipsilateral carotid artery. Four weeks after surgery, we explanted the venous graft and
performed histological studies (hematoxylin and eosin staining, and elastica van Gieson
staining for elastic fiber). Intimal thickness and intima/media area ratio were evaluated.
Furthermore, immunohistochemistry for mature smooth muscle marker myosin heavy
chain smooth muscle-1 and -2 (SM-1 and SM-2) and proliferation marker Ki-67 were
performed to study the degree of differentiation and proliferation of SMCs.MiR-145
transduction significantly reduced neointimal thickness and intima/media area ratio
compared to the grafts without gene transfer. Immunohistochemistry revealed that
miR-145 transduced grafts contained more SM-2 positive mature SMCs and less Ki-67
positive proliferating cells. Considering these results, we conclude that
electroporation-mediated non-virus transfer of miR-145 into the vein bypass graft
potently regulates SMC phenotype and would be promising to prevent intimal
hyperplasia in vein graft disease.
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