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ABSTRACT

In contrast to abdominal aortic aneurysm (AAA), aneurysms of the thoracic ascending aorta (TAA) are not associated with
a mural thrombus. Mechanistic understanding of the involvement of vascular smooth muscle cells (VSMCs) in thrombus
formation is lacking. We aim to determine (i) whether thrombin generation at the surface of VSMCs is increased in AAA,
(ii) the contribution of the avb3 integrin as a receptor for prothrombin, (iii) the implication of protease activated receptor (PAR)
activation in the thrombin generation, and (iv) the capacity of thrombin to induce VSMC proliferation. Primary cultures of
VSMCs were prepared from human biopsies of TAA, AAA and healthy aorta (n = 11/group). In the presence of prothrombin
deficient plasma, similar low levels of thrombin were formed on the 3 types of VSMCs. In the presence of healthy plasma,
thrombin generation was higher on VSMCs from AAA and lower on VSMCs from TAA compared with controls. Incubation of
VSMCs with a RGT peptide inhibiting the b3 signaling reduced the amount of thrombin in the 3 groups. Incubation of healthy
VSMCs with a selective PAR-1 antagonist decreased thrombin generation. This inhibition was more pronounced for AAA (36%)
than from TAA (17%). VSMCs from AAA were more sensitive to thrombin-induced proliferation than VSMCs from TAA. The
prothrombotic phenotype and proliferation of VSMCs from AAA compared to TAA is mediated partly by PAR-1. This argues
for a contribution of VSMC in the occurrence of thrombotic events in AAA. Thus, inhibition of PAR signaling represents a new
target in this complex disease.
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