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Introduction: The Blood-Brain Barrier (BBB) controls brain supply with oxygen and nutrients, and 
protects the brain from toxic metabolites, such as beta-amyloid (Aβ) peptides. The Neurovascular Unit 
(NVU) couples vascular and neuronal functions by controlling BBB parameters based on brain needs. 
As such, NVU/BBB dysfunction, associated to irregularities in Cerebral Blood Flow (CBF), has been 
proposed to contribute in the pathogenesis of Alzheimer’s disease (AD), mainly by impairing cerebral 
Aβ clearance. However, the spatiotemporal contribution of the NVU/BBB in the neurodegenerative 
cascades remains elusive.  
 
Methods: For this purpose, C57Bl6/J mice were subjected to right common carotid artery (rCCA) 
permanent ligation to induce mild chronic cerebral hypoperfusion as a cerebrovascular stress. Mice 
received afterwards either saline or human Aβ1-42 peptides intravenous injection. At different time 
points were scarified, brains were removed and postfixed with 4% paraformaldehyde (PFA) for 
immunofluorescence staining analysis, or used to isolate brain capillaries for molecular analysis. For 
intravital imaging, a group of mice were operated before rCCA, where an incision was made to expose 
the skull and two small cranial windows were drilled, Images where acquired using an Olympus 
FV1000 MPE two-photon microscopy. 
 
Results: Here we show that mild chronic cerebral hypoperfusion induced NVU dysfunction by 
reducing ABCB1 protein expression in brain capillaries, which was caused by an enhanced Glycogen 
Synthase Kinase 3 (GSK3β) activation that decreased β-catenin nuclear abundance. Moreover, 
cerebral hypoperfusion triggered early vascular deposition of peripherally applied human Aβ1-42 
peptides, which has shifted from highly vascular to predominantly parenchymal 6 weeks later, forming 
small stable Aβ deposits. Hypoperfusion induced a deregulation in glucose metabolism, as brain 
reperfusion, or the administration of a high dose of glucose, diminished GSK3β activation, recuperated 
β-catenin nuclear abundance, reestablished ABCB1 protein expression, and prevented Aβ vascular 
early deposition.  
 
Discussion: These results demonstrate that mild chronic cerebral hypoperfusion creates a 
metabolically deregulated microenvironment, leading to NVU dysfunction and triggering a prion-like 
behavior of peripherally applied Aβ1-42 peptides. Our study offers new insights on the initiation of the 
neurodegenerative cascades, which could be valuable in developing adequate treatment strategies. 
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