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Abstract The Fluid Barrier System in the brain
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In AD Subjects (n=38):
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Technique
Inner shell electrons of an atom are ionized into the continuum. °
Higher shell electrons relax back into the ‘hole’ emitting a fluorescent BI— Z'I D'e ) APS, Argon ne Nathnal La b
photon.
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Advantages g

€® clement specific and quantitative,

X-ray fluorescence
@ sensitive with low background, detector

€ provides subcellular resolution,

€ measures multiple elements simultaneously,
(think “2D ICPMS”)

€ samples are measured in their ‘native’ state

Disadvantages
Requires highly brilliant, high energy, 3rd generation CELLS grown and fixed
synchrotron X-ray sources which are currently available only at on a SiN membrane (2
very few user facilities worldwide. Beamtime is scarce, X2 mm)
measuring sufficient biological replicates is challenging.
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XFM image of the lateral ventricle from a saggital mouse brain section. 345 um x 345 um, 350 nm resolution, 8
msec dwell time. Maps were created from full spectra after a 3 x 3 rectangular smoothing filter was applied.
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The lateral ventricle is extremely rich in Cu
Overlay _. These Cu measurements complement earlier

reports by Betty Eipper et al. (Neuroscience.
(2006), Neurobiol Dis. (2007)) that Atp7a is

overexpressed around the ependymal cells at the
lateral ventricle.
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XFM confirmed that the average copper concentration in mouse brains is ~ 50 — 100 uM but it also revealed
local differences: the copper concentration around the lateral ventricles is ~ 100 mM(!).

Copper concentration in human brains by ICPMS:
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