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Mouse Venous Bypass Graft Remodeling Induced by Carotid Blood Pressure
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Abstract: [Objective] To establish a venous bypass graft arteriosclerotic mouse model for exploring the mechanisms of vascular
remodeling induced by blood pressure-related mechanical stress. [ Methods] The right common carotid arteries of anesthetic 11-12
week-old C57BL/6] mice were cut in the middle, and polyethylene cuffs were placed at both ends of the arteries. Then the
supradiaphragmatic vena cava from isogenic littermate donor mice were harvested and grafted as interposition grafts. Morphometric
assessments including H&E staining, Ponceau-Vitoria-blue staining and immunohistochemistry were performed on paraffin-embeded
sections of the vein grafts harvested 2 weeks, 4 weeks, 8 weeks after surgery. [ Results] The grafted veins in response to carotid artery
pressure demonstrated remarkably increased vessel wall thickness in a time-dependent manner. The neointima of the veins grafted 8 w
increased about 8 folds than that of normal vein control[ (88.97 + 16) wm vs (11.10 £ 0.9)um, P < 0.01) ]. Furthermore, significant
proliferation of vascular smooth muscle cells (a-actin®) could be seen in the neointimal lesions increasing at 2 weeks postsurgery ,
reaching peak at 4 weeks and then decreasing at 8 weeks with increased extracellular matrix. In addition, the elastic membranes of the
grafted veins underwent fragmentation, synthesis and reorganization from 2 weeks to 8 weeks after grafting. [ Conclusions] Increased
blood pressure-initiated mechanical stress can directly induce mouse venous bypass graft artherosclerosis and elastic membrane
remodeling. The study would provide a novel animal model for exploring molecular mechanisms of vascular remodeling and prevention
and treatment of hypertension.
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Fig.1 Schematic representation of mouse venous graft
arteriosclerosis model and surgery procedure

A:Full view after vein grafted. Turgor vitalis and vigorous

pulsations confirmed successful engraftment. B: Fixed fresh grafted vein ( Iz] 4C) H *ﬁ 8 J%] , %%EJ—EE*E 4 J%J*Hﬁ ,
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Fig.2 Increased neointima in venous graft model
A :Normal control (11.10 £ 0.9)wm; B Postoperative 2 weeks (33.28 + 4)um; C: Postoperative 4 weeks (53.75 £ 14)um; D Postoperative 8
weeks (88.97 + 16)um; E, F; Statistics of vascular thickness and neointimal areaes in different groups (A/B/C/D);VP < 0.01,Scale Bar = 50 pwm;
H & E staining, x 400
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Fig.3 Vascular smooth muscle cells expresiing o.-Smooth Muscle actin in the engraftment stained by

immunohistochemistry

A, B: Postoperative 4 weeks;C,D :Postoperative 8 weeks; A, C: Negetive control incubated with PBS;B,D: Experimental groups incubated a-

Smooth Muscle actin antibody and then DAB;Scale Bar = 20 pwm; x 400
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A:Normal control vein; B: Postoperative 2
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L8 weeks;  E:  Normal common carotid artery.
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