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T he annual Alzheimer’s Association International Conference (AAIC) took place in London, UK in 

July 2017. In an expert interview, Roxana Carare recaps on the topic of her presentation during 

the ‘Emerging Concepts in Basic Science’ session, clearance of interstitial fluid of the brain and 

pathogenesis of dementia.1

Q.  How is soluble amyloid-beta cleared from the brain in  
healthy individuals?

Amyloid-beta (Aβ) is produced in all brains, as it is key to the maintenance of brain health. Normally 

Aβ is broken down by enzymes2 and eliminated across the walls of the blood vessels into the blood,3 

or is removed by intramural periarterial drainage (IPAD), described by the Carare group.4 Enzymes and 

transporters of Aβ5 into the blood fail with increasing age and with other risk factors for Alzheimer’s 

disease, so the burden of removing Aβ via IPAD from aging brains is increased. IPAD takes place 

along tiny channels (vascular basement membranes, composed of extracellular matrix) in the walls of 

arteries that supply blood to the brain.6

Q.  How does this process change in Alzheimer's disease?
The direction of IPAD is opposite to that of blood flow and relies on the contraction of smooth 

muscle cells to function properly.7 With aging, high blood pressure and high cholesterol in midlife, 

diabetes and obesity, the arteries become stiffer and smooth muscle cells do not contract properly  

(Figure 1).8–10 This leads to a poor perfusion of the brain with blood, as well as reduced clearance of Aβ 

from the brain.11 A failure of efficient drainage of Aβ and other proteins from the aging brain results 

in their deposition in the walls of blood vessels as sticky plaques, giving rise to cerebral amyloid 

angiopathy, a key feature of Alzheimer’s disease (Figure 2).12

Q.  What lifestyle factors might affect protein clearance?
Prevention or early treatment of metabolic diseases such as diabetes, high cholesterol, high blood 

pressure, low vitamin B and maintaining a healthy heart should also maintain healthy blood vessels in 

the brain, preventing Alzheimer’s disease.13–15
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Q.  What therapeutic strategies may help the 
clearance of Aβ from the brain?

There are already promising experimental studies demonstrating that 

compounds that increase the activity of the smooth muscle cells of 

blood vessels are able to reverse the features of Alzheimer’s disease. 

Such compounds (for example cilostazol, a selective phosphodiesterase 

type 3 inhibitor in clinical trials in Japan and Edinburgh, UK) are able to  

slow the progression from mild cognitive impairment to full blown 

Alzheimer’s disease.16,17 
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Figure 1: Clearance of Aβ from young versus old blood vessels Figure 2: Cerebral amyloid angiopathy—failure of elimination of 
Aβ along the walls of blood vessels 
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Aβ = beta-amyloid; ISF = interstitial fluid.

A: Schematic; B: Immuno-stained blood vessel where Aβ is red, smooth muscle actin cells 
are green, and collagen IV in the basement membrane is blue. Aβ = beta-amyloid.
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