Wire injury-induced neointima formation in the carotid and femoral arteries.
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Short Abstract: (50 words maximum)

Mouse is a very useful animal model in the basic research and vascular remodeling could be studied by transluminal injury to femoral or carotid arteries. Here we describe the surgical procedures used for the wire-injury to femoral and carotid arteries, and compare the differences of these models. 
Long Abstract: (150 words minimum, 400 words maximum)

Well defined genetic map and flexibility to create the transgenic and gene knockout strains make the mouse a favorable animal model in biological research. Surgical and non-surgical mouse models have been used to investigate the mechanisms of vascular remodeling. Carotid1, 2 and femoral


3, 4 ADDIN EN.CITE  artery injury models have been established in the past, however, detailed methods are not accessible to many researchers who were keen to use their mouse models to study the vascular remodeling mechanisms. In this study, we describe the surgical procedures for both carotid and femoral artery injury and compare the advantages of these models and discussed the technical difficulties of these surgical procedures. 

During atherosclerosis and post-angioplasty coronary artery medial vascular smooth muscle cells proliferate and migrate to the intima. This leads to occlusion of blood vessels and reduction in the blood flow in cardiac arteries, which ultimately leads to cardiac dysfunction or death. Transluminal balloon injuries of arteries are well described animal models to study these vascular remodeling mechanisms. However, in the mouse models it is difficult to perform the balloon injury to the carotid as well as femoral arteries. We adopted the flexible wire-induced intraluminal injury models from the previous studies.


1-5 ADDIN EN.CITE  Dilatation of the mouse femoral or carotid artery by intraluminal insertion of a spring wire resulted in rapid onset of medial cell apoptosis followed by reproducible neointimal hyperplasia. 
Surgical procedure: Animals were anesthetized as described below and surgeries were carried out using a Leica microscope (MZ6)
Carotid artery wire-injury model - The left or right carotid artery was exposed via a midline incision on the ventral side of the neck. Sutures were looped proximal and distal to the area of injury to temporarily occlude flow. The bifurcation of the carotid artery was located by blunt dissection and two ligatures (silk, Size 6-0) were placed around the external carotid artery, which was then tide off with the distal ligature. Care was taken to avoid any damage to nerve. An incision hole was made between the two ligatures to introduce the spring wire (0.38 mm diameter, Cook Critical Care). The wire was advanced 5 mm towards the common carotid artery and left stationary in the artery for 1 minute to denude and dilate the vessel. 

Femoral artery wire-injury model - The left or right femoral artery was isolated by blunt dissection and carefully dissected free from the nerve. Sutures were looped proximal and distal to the area of injury to temporarily occlude flow. Muscular branch of femoral artery was located by blunt dissection and two more ligatures were placed around the branch. The distal ligature was tide off and an incision hole was made in the branch. A straight spring wire was inserted into this branch of the femoral artery via a transverse arteriectomy. The wire was advanced 5 mm towards the iliac artery and left stationary in the artery for 1 minute to denude and dilate the vessel. 

Upon removal of the spring wire, the branches were ligated and blood flow was restored to the arteries. The uninjured femoral or carotid artery of each animal was served as a control. Arteries were harvested 2  h and 7, 10, 14 and 21 days after surgery, time points chosen to highlight the proliferative phenotype (7 and 10 days) and the differentiated phenotype (14 and 21 days) in wild-type animals.

 Staining of excised tissue for SM-α-actin, SM-MHC, and calponin to identify differentiation cells will be performed using immunofluorescence microscopy. 
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