Role of vascular endothelial ERK5 signaling in the development of aortic diseases
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Introduction. Aortic dissection is life-threatening disease, yet no pharmacological prevention is established. ERK5 is activated in vascular endothelial cells by growth factors and laminar shear stress, exerting endothelial-protective effects via upregulation of eNOS and KLF2. Antiangiogenic agents targeting VEGF signaling upstream of ERK5 list arterial dissection as a serious adverse effect, and pitavastatin, an ERK5 activator, reduces aortic dissection incidence in a mouse model.
Aims. To investigate the role of endothelial ERK5 activation in aortic disease development.
Methods. In vivo models were generated in wild type (WT) and endothelial cell-specific ERK5 heterozygous knockout (ERK5EKO) mice: aortic aneurysm (AB: Ang II + BAPN) and dissection (LAB: L-NAME + Ang II + BAPN). Aneurysm was defined by max/min diameter ratio ≥1.5; dissection by Elastica van Gieson staining. Lung endothelial cells were isolated by CD31-positive selection. Cell proliferation (BrdU assay), mRNA expressions of eNOS, KLF2, iNOS, VCAM-1, and E-selectin (qPCR), and nitric oxide (NO) production (Griess method) were assessed. 
Results. ERK5EKO endothelial cells showed reduced proliferation, decreased baseline eNOS expression, and attenuated pitavastatin-induced KLF2 upregulation vs. WT. Paradoxically, TNF-α-induced VCAM-1 and E-selectin expression was suppressed and iNOS expression was enhanced in ERK5EKO cells. Serum NOx tended to be elevated in ERK5EKO mice in LAB and Ang II-alone models. In vivo, blood pressure and incidence of aortic aneurysm or dissection did not differ significantly between WT and ERK5EKO.
Discussion. ERK5 deficiency reduced endothelial protective molecules (eNOS, KLF2) and cell proliferation, but induced compensatory mechanisms — enhanced iNOS-mediated NO production and suppressed adhesion molecule expression — that offset endothelial protection loss in vivo, leaving disease incidence unchanged. These findings suggest that endothelial ERK5 activity alone is insufficient to govern aortic disease development, and further studies are warranted.
