
We introduce a novel vasomechanic therapy that increases the removal of human brain Aβ40, Aβ42 and GFAP to blood by a 
combined NO vasodilation followed by piezo-1 targeted vasoconstriction waves induced by modulated whole body vibration. The NO 
induces sleep like increase in vasomotor and respiratory pulsations driving human brain solute efflux. The  amount of removed 
protein was linearly pressure dependent. This opens a new possibility for an easy to implement, safe and low cost prevention of 
human brain protein accumulations prior to Alzheimer’s disease progression.   
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Accumulation of soluble amyloid-
beta Aβ40 in CSF reduces 
perivascular brain solute clearance 
and forms a key factor in the 
development of Alzheimer’s disease 
(AD). Our previous study has  
demonstrated that nitric oxide (NO) 
mediated vasodilation increases 
soluble tracer efflux from mouse 
brain.1 In addition, whole-body 
mechanotransductive vibration and 
astrocytic Piezo1 receptor activation 
both improve memory and attenuate 
cognitive decline.2 Here, we 
investigated whether the combination 
of vasomechanic NO vasodilation 
with piezo-1 targeted whole body  
mechanotransductive vibration 
(WBVp) can 1) enhance human brain 
solute efflux of Aβ to blood, 2) 
whether the therapy affects the 
natural physiological  pulsations  
driving the human brain solute 
homeostasis, and, 3) does the  brain 
tissue water/protein concentration 
ratio change as measured with  
routine clinical dark fluid 3T MRI.

Fig.1.Vasomechanic study outline shown 
above. Healthy adults (n=29;44±10years;15f) 
underwent combined vasomechanical 
stimulation with sublingual nitric oxide (NO) 
and Piezo1-targeted whole-body vibration 
(WBV). Brain fluid dynamics and CNS-to-
blood protein efflux were assessed using 
multimodal neuroimaging and blood 
biomarkers. Dark-fluid 3D MRI (3T) quantified 
brain protein/water dynamics and relative 
changes in brain compartments.3,4 Fast fMRI 
MREG (TR = 100 ms) measured whole-brain 
pulsations linked to interstitial/CSF flow. 
Blood Aβ40, Aβ42, GFAP, NfL, and pTau181 
were quantified using the Simoa HD-X 
platform. Baseline vs. post-treatment 
differences were analyzed, and biomarker 
changes were correlated with blood pressure 
reduction. Frequency-specific pulsation power 
(vasomotor < 0.15 Hz, respiratory ~0.25 Hz, 
cardiovascular ~1 Hz) was compared pre- vs. 
post-NO. Statistics: FSL randomise (FWER-
corrected p < 0.05) and paired t-tests (FDR-
corrected p < 0.05).

The vasomechanic (NO+WBVp) 
intervention increases significantly 
blood Aβ40, Aβ42, and GFAP protein, 
in a way correlating linearly with 
maximal blood pressure drop during 
intervention as shown in Fig 2 below 

Fig. 3. Whole brain 
dark fluid (DF) MRI 
signal darkens 
indicating significant 
(light blue, p < 0.05) 
reduction in tissue 
protein/water levels. 
Venous sinus DF 
signal correlated 
linearly with plasma 
Aβ40, Aβ42 
indicating direct 
efflux to veins in 
humans.
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Ultrafast MREG imaging of vasomechanic treatment  
for increasing human brain A𝜷 efflux shows sleep 
like increase in cerebrofluidic pulsations.d

Human brain solute efflux of soluble Aβ40 
and Aβ42 can be increased with combined 
vasomechanic treatment that increases brain 
vasomotor waves and respiratory pulsations 
similar to sleep in a way dependent on blood 
pressure drop magnitude.

Fig 4 above: Ultrafast MREG data shows
sleep like increase in < 0.1 Hz VLF and 
respiratory pulsations during NO (red) 
vasodilation in hot areas (TFCE FWE corr
p<0.05) compared to blue baseline FFT5. 
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