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The coupling between neuronal activity and cerebral blood flow is essential for normal 

brain function and cognition. Yet the mechanisms behind this process -  neurovascular 

coupling (NVC) - remain elusive, mainly due to difficulties to probe dynamically the 

functional and coordinated interaction between neurons and the vasculature in vivo. In 

this regard, imaging, epidemiological and pharmacotherapy studies support a critical 

contribution of cerebrovascular dysfunction and impaired NVC in the cognitive decline 

and neurodegeneration associated with Alzheimer´s disease. 

In this lecture, I will discuss a non-canonical mechanism by which neuronal-derived 

nitric oxide establishes a volume signaling communication between neurons and 

microvessels. Moreover, I will discuss the application of multimodal innovative 

technology to probe in vivo a spatial, temporal and amplitude association among 

vascular changes, oxygen tension and nitric oxide dynamics. Finally, I´ll address the 

improvement of NVC via diet, particularly under conditions of compromised 

communication between active neurons and the microvasculature. 

 

 

Neurovascular coupling in brain aging and 

neurodegeneration: nitric oxide-mediated 

mechanisms and technological approaches. 
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