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So, there Is aluminium In your brain
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Abstract. Aluminum in human brain tissue is implicated in the etiologies of neurodegenerative diseases including Alzheimer’s
disease. While methods for the accurate and precise measurement of aluminum in human brain tissue are widely acknowl-
edged, the same cannot be said for the visualization of aluminum. Herein we have used transversely-heated graphite furnace
atomic absorption spectrometry to measure aluminum in the brain of a donor with Alzheimer’s disease, and we have devel-
oped and validated fluorescence microscopy and the fluor lumogallion to show the presence of aluminum in the same tissue.
Aluminum is observed as characteristic orange fluorescence that is neither reproduced by other metals nor explained by
autofluorescence. This new and relatively simple method to visualize aluminum in human brain tissue should enable more
rigorous testing of the aluminum hypothesis of Alzheimer’s disease (and other neurological conditions) in the future.

Keywords: Aluminum, Alzheimer's disease, brain tissue, fluorescence microscopy, lumogallion, transversely heated graphite
furnace atomic absorption spectrometry
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ARTICLEINFO ABSTRACT
Keywords: Autism spectrum disorder is a neurodevelopmental disorder of unknown aetiology. It is suggested to involve
Human exposure to aluminium both genetic susceptibility and environmental factors including in the latter environmental toxins. Human ex-
Human brain tissue posure to the environmental toxin aluminium has been linked, if tentatively, to autism spectrum disorder. Herein

Autism spectrum disorder

Transversely heated atomic absorption
spectrometry

Aluminium-selective fluorescence microscopy

we have used transversely heated graphite furnace atomic absorption spectrometry to measure, for the first time,
the aluminium content of brain tissue from donors with a diagnosis of autism. We have also used an aluminium-
selective fluor to identify aluminium in brain tissue using fluorescence microscopy. The aluminium content of
brain tissue in autism was consistently high. The mean (standard deviaton) aluminium content across all 5
. individuals for each lobe were 3.82(5.42), 2.30(2.00), 2.79(4.05) and 3.82(5.17) pg/g dry wt. for the occipital,
> 600,000 Views on frontal, temporal and parietal lobes respectively. These are some of the highest values for aluminium in human
p u b I | S h er s 6 Wb in@‘ssg yit regordad and one has to question why, for example, the aluminium content of the occipital lobe

a 15 year old boy wotuld be 8.74 (11.59) pg/g dry wt.? Aluminium-selective fluorescence microscopy was used
to identify aluminium in brain tissue in 10 donors. While aluminium was imaged associated with neurones it
appeared to be present intracellularly in microglia-like cells and other inflammatory non-neuronal cells in the
meninges, vasculature, grey and white matter. The pre-eminence of intracellular aluminium associated with non-
neuronal cells was a standout observation in autism brain tissue and may offer clues as to both the origin of the
brain aluminium as well as a putative role in autism spectrum disorder.
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Mononuclear inflammatory cells (lymphocytes) in leptomeningeal membranes in the
hippocampus (a & c¢) and frontal lobe (b & d) of a 50-year-old male donor with autism.




Aluminium in leptomeningeal membranes (50, M)



A A4: Hippocampus & parietal lobe, 15-year-old Male

Intracellular aluminium in glia in the hippocampus (a & ¢) and a neuronal cell in the
parietal lobe (b & d) of a 15-year-old male donor, diagnosed with autism.



