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SUMMARY
 
This thesis addresses the contribution of several stimuli to vascular remodeling and 
atherosclerosis. In particular, we investigated the consequences of changes in blood flow 
and the contribution of inflammatory cells, notably in relation with transglutaminase 
activity. The work is based on chronic intervention in mice, including ligation of small 
mesenteric arteries and carotid arteries, and cuffing of femoral arteries, leading to 
alterations in local shear stress. Chapter 2 reviews the effects of shear stress patterns on 
oxidative stress. The in vivo studies were extended with a range of cellular approaches. 
In addition, advanced human atherosclerotic plaques were studied. 
Results from these experimental studies showed that inflammatory cells, in particular 
macrophages, facilitate both inward and outward remodeling of arteries. In contrast to 
our initial hypothesis, vascular tone rather than the phenotype of these macrophages 
gave direction to the remodeling response (Chapter 3). Furthermore, we found that 
the smooth muscle cell expression of transcription factor Nur77 plays a role in the 
recruitment of macrophages after a change in blood flow. Thus, Nur77 inhibits outward 
remodeling of carotid arteries, associated with a reduced infiltration of macrophages 
and diminished MMP production (Chapter 4). 
Remodeling in atherosclerosis may consist of both changes in vessel wall geometry 
as well as intimal lesion formation. Atherosclerotic remodeling was investigated in 
the context of the transglutaminases TG2 and FXIIIA. In a cuff‐induced atherosclerosis 
model, inhibition of both transglutaminases reduced the accumulation of macrophages 
in the atherosclerotic vessels. However, size and composition of the early atherosclerotic 
lesions were not affected by transglutaminase inhibition (Chapter 5). 
By using a combined in vitro and in vivo approach, the contribution of different shear 
stress profiles was used to further investigate the role of TG2 in endothelial cells. In vitro 
studies showed that oscillatory shear stress, rather than steady shear stress activates 
transglutaminase in endothelial cells. An in vivo mouse model, in which a constrictive 
cast around the carotid artery induced atherosclerotic lesions in areas of low and 
oscillatory shear stress, was used to investigate the contribution of transglutaminase 
activation to atherosclerotic lesion build‐up. We found that in areas of oscillating shear 
stress, transglutaminase inhibition affected both lesion size and composition, leading to 
larger lesions containing less lipids and a reduction in infiltrating macrophages (Chapter 
6). 
Finally, using advanced human samples of advanced atherosclerosis, transglutaminases 
TG2 and FXIIIA were shown to localize to calcified areas in the lesions. FXIIIA, more 
dominantly present in these plaques, colocalized with macrophages, suggesting 
macrophages as the main source of FXIIIA (Chapter 7). 




