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[Abstract]  Objective: To investigate the effects and potential mechanism of polycaprolactone
(PCL) hierarchical vascular scaffold on repairing myocardium in SD rats with myocardial infarction
(MD. Methods: PCL hierarchical vascular scaffold was created in vitro by three-dimensional printing
technique. Twenty-four SD rats weighing 200~250 g were randomly divided into 3 groups, namely sham
operation group (sham group), MI group and treatment group (MI + scaffold group). At 28 days post
operation, the degree of fibrosis and infarction size in each group were determined after Masson staining.
Angiogenesis in infarction border zone as well as scaffold was assessed by immunofluorescence staining.
Results: PCL hierarchical vascular scaffold was successfully obtained by three-dimensional printing. Masson
staining showed that infarction size and scar area in MI group were significantly larger than in MI+ scaffold
group at 28 days after operation [ (64. 63 +7.72) % vs. (42. 01 £8.68) %, P<<0.01; (13.85% 1. 98) mm?
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vs. (9.82 % 1.47) mm?, P<C0. 01, respectively ]. Compared to MI group, MI + scaffold group showed

upregulated angiogenesis in border zone [ (15 £ 3. 13)/HPF vs.

(5. 29 + 0. 91)/HPF, P<C0. 01].

Remarkably, in MI+ scaffold group the density of new vessels within patch increased significantly, compared

with in border zone [(17. 7 + 2. 71)/HPF vs. (15 *+ 3. 13)/HPF, P<C0. 05].

Conclusions; Three-

dimensionally printed PCL hierarchical vascular scaffold repairs myocardium via reducing infarction size

as well as scar area and promoting angiogenesis in rats with ML

[Key words] Three-dimensionally print; Hierarchical vascular scaffold; Angiogenesis; Myocardial

infarction; Left ventricular remodeling
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