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INTRODUCTION SUMMARY

“Trace metals in medicine’ have become of increasing interest in recent years especially with the study of
neurodegenerative diseases like Alzheimer’s (AD) and Parkinson’s (PD). Certain metals protect the brain _ _ _ _ _
against disease but the balance of these metals is precise’. Abnormal metal deposits have been found in impact of disrupted iron metabolism on the brain.

patients with AD and PD, particularly with iron elevation®. To investigate the relationship between iron and Brain sections were imaged and compared using Synchrotron uXRF spectroscopy.

neurodegenerative diseases, mouse models have been developed to explore causes of iron accumulation o - - - -
uantitative measurement of the relative metal ion concentrations for iron, copper and
in the brain. The H-Ferritin Deficient Model developed by Thompson et al (2003) causes a deficiency in the Q PP

iron storage protein Ferritin. Furthermore, as haemochromatosis has been linked to AD3, an Iron Overload zinc were made across selected regions of interest in the brain.
condition was created through mouse diet manipulation. A method for comparing metal ion concentrations It was generally found that metal ion concentrations of iron and zinc decreased in specific

between these models and a control group was needed, as disease-related changes in various metal ion regions in the Iron Overload condition compared with the control, with copper increasing

concentration in specific brain regions have been linked to neurodegenerative diseases*. Traditional : | : E : differed i tal i tration bet I
methods of mapping free metals in the brain involves staining, however this doesn’t allow for simultaneous leRelilpRelilRicie sl M eliERe e R R e R el e el R SR a1

multi-element analysis or metal quantification®. This study used Synchrotron Microfocus X-ray Fluorescence Deficient Model and the control.
Spectroscopy (UXRF) which allowed semi-quantitative mapping of brain metals at a high resolution. The The three conditions exhibited similar / identical results for metal ion concentrations in

yvholg braln. w‘as mappec’l with regions being selected based on .lde.ntlflable metal .|on differences post- many brain regions, indicating the validity of the method used for comparison between
imaging. This ‘backwards’ approach allowed for a thorough and objective data analysis. Results were then

placed in context: for example, in PD, iron decreases in Globus Pallidus, copper decreases and zinc samples. It is clear that there exists a complex relationship between these trace metals.
increases in the Substantia Nigra®, and iron appears largely unaffected in the H-Ferritin Deficient condition”. Further work is needed to test the significance of the findings in a larger sample size.

An Iron Overload and an H-Ferritin Deficient Mouse Model were used to examine the
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/Sections were stained us}
ing haematoxylin to high-
light brain region bounda-
ries (seen by changes in
cell density) for validation
of the templates made

To quality-check the templates, they\
were overlaid onto the light-
microscope images to check for
cracks or folds in the original
sections. Adjustments were made to
ensure no faulty areas were included

Boundaries were drawn around each identifiable\
brain region on the different maps. By varying the
intensity scales, different regions became visible for
template creation and were added to the template.
This cumulative process led to the development of
the final template with each relevant region outlined
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