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Background:

While both cardiac dysfunction and progressive loss of cognitive function are prominent features of an aging

population, surprisingly few studies have addressed the link between the function of the heart, the larger vessels  and the brain. Recent literature indicates that autoregulation of cerebral flow is not able to protect the brain from hypoperfusion when cardiac output is reduced or atherosclerosis is prominent. This suggests a close link between cardiac function and large vessel atherosclerosis on the one hand and brain perfusion and cognitive functioning on the other.

Mechanistically, the presence of vascular pathology leads to chronic cerebral hypoperfusion, blood brain barrier

breakdown and inflammation that most likely precede neuronal death and neurodegeneration. Animal models to

study the effects of chronic cerebral hypoperfusion are available, but they have not been combined yet with

cardiovascular models.

Methods:

Our program involves different approaches including 1) studies of brain structure and cerebral blood flow measured with MRI in mice with either genetic and diet induced advanced atherosclerosis, mechanical carotid obstruction or a chronic myocardial infarction leading to cardiac dysfunction 2) extensive phenotyping of intracranial atherosclerosis in humans.
Results: 
A large fraction of vessel segments of the Circle of Willis of asymptomatic patients show already advanced atherosclerosis with some special characteristics such as fragmented elastic fibers in the media, a at least partially absent external elastic lamina and relative sparse adventitial vasa vasorum. Studies comparing intracranial and extracranial atherosclerosis in the same patient are ongoing as well as studies comparing the histology of the Circle segments with 7T MRI.

We have shown that we can measure cerebral blood flow and structure and cardiac function in mice with high field MRI, which will enable us to study the effects of CV dysfunction on the brain. Studies in atherosclerotic mice, mice with an LAD ligation or bilateral carotid occlusion are ongoing.

Conclusion:

Our approach will reveal new insights into the contribution and mechanisms of cardiovascular dysfunction to cerebral structure and function.    
