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There is evidence of altered transition metal ion 
distribution and handling in many neurodegenerative 
disorders. In some, this manifests as regional 
elevation of a given element; in other disorders there 
may be a particular cell population or pathologic 
hallmark associated with elevated metal ion 
concentrations, deficiency, or in some cases altered 
expression of the proteins required for storage and 
utilisation of the metal ion concerned.  The study of 
these changes presents some very real challenges, 
as the elements of interest may be present at ppm or 
sub-ppm concentrations, and while there are some 
excellent staining techniques available, there is a 
lack of specificity and sensitivity to certain elements 
which may be overcome by use of XRF. We will 
consider recent application of synchrotron radiation 
XRF to the study of transition metal ions in disorders 
including Parkinson’s disease, Alzheimer’s disease, 
and multiple systems atrophy.  We will consider the 
practicalities, advantages, and limitations of XRF 
mapping of tissues, including aspects such as metal 
ion sensitivity, specificity, the time required to obtain 
data at cellular-level resolution, and the practicalities 
of combining XRF mapping with X-ray absorption 
near-edge spectroscopy at sites of interest. While the 
mechanisms involved in causing neurodegeneration 
are undoubtedly complex, metal ion dysmetabolism 
has been implicated in many studies as a 
contributing factor [e.g. 1, 2]. In this context, 
synchrotron XRF provides a sensitive analytical 
method that complements traditional techniques. 
Recent findings include the first in-situ observation of 
magnetite-rich deposits in Alzheimer’s tissue [3], and 
the demonstration of copper co-localising with 
spherulites in the Alzheimer’s hippocampus [4]. 
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