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There is a true pandemic that devastates
human lives each and every day.

That pandemic is our continuous and
burgeoning exposure to aluminium.
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THE BIOGEOCHEMICAL CYCLE OF ALUMINIUM

Exley C (2003) A biogeochemical cycle for aluminium ? J. Inorg. Biochem. 97, 1-7.
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https://pubs.rsc.org/en/content/articlelanding/2013/em/c3em00374d#!divAbstract
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Serum metallome in pregnant women and the relationship
with congenital malformations of the central nervous
system: a case-control study. Troisi et al. (2019)

https://lomcpregnancychildbirth.oiomedcentral.com/article
s/10.1186/s12884-019-2636-5#Abs1
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Fig. 3 Scatter dot plot showing geometric mean and range for Al

(ng g7 in each placental tissue component. Each data point represents [

the average Al concentration measured by duplicate analysis of a CO n Ce tI O n I
sample. Black horizontal lines indicate geometric mean concentrations o

for each sample component. Numbers in parentheses indicate the
number of placenta samples analyzed for each component.
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Klein JP, Mold M, Mery L, Cottier M and
Exley C (2014) Reproductive Toxicology
50, 43-48.

Kruger PC, Schell LM, Stark AD and Parsons PJ (2010)
Metallomics 2, 621-627.
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Aluminium in human brain tissue: how much is too much?
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https://link.springer.com/article/10.1007%2Fs00775-019-01710-0
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OPEN - Aluminium in human brain
tissue from donors without

neurodegenerative disease: A
comparison with Alzheimer’s
disease, multiple sclerosis and
autism

Christopher Exley! = & Elizabeth Clarkson?



https://www.nature.com/articles/s41598-020-64734-6
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Aluminum and Amyloid-f3 in Familial
Alzheimer’s Disease

Matthew Mold?, Caroline Linhart®, Johana Gémez-Ramirez®, Andrés Villegas-Lanau®

and Christopher Exley®*

4The Birchall Centre, Lennard-Jones Laboratories, Keele University, Staffordshire, United Kingdom
bInstitute of Pharmacy/Pharmacognosy, University of Innsbruck, Innsbruck, Austria

“Grupo de Neurociencias de Antioquia, Sede de Investigacion Universitaria SIU, Medellin, Colombia



https://content.iospress.com/articles/journal-of-alzheimers-disease/jad191140

fAD controls
n=83 (12 donors) n=156 (20 donors)

Group




Exposure and Health
https://doi.org/10.1007/512403-020-00346-9

Aluminium in Brain Tissue in Non-neurodegenerative/

Non-neurodevelopmental Disease: A Comparison with Multiple
Sclerosis
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How much aluminium in brain tissue is too much?
THIS IS TOO MUCH!



So, there is too much aluminium in human
brain tissue in heurodegenerative and
neurodevelopmental disease and this is
what it looks like?
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The Identification of Aluminum in Human
Brain Tissue Using Lumogallion
and Fluorescence Microscopy
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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 absorplion spectrometry



https://content.iospress.com/articles/journal-of-alzheimers-disease/jad160648
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Intracellular aluminium in lymphocytes in the meninges of a 50-year-old male donor, diagnosed with autism.
www.sciencedirect.com/science/article/pii/S0946672X17308763?via%3Dihub



http://www.sciencedirect.com/science/article/pii/S0946672X17308763?via%3Dihub

Intracellular aluminium in glial cells in the hippocampus of a 15-year-old male donor, diagnosed with autism.
www.sciencedirect.com/science/article/pii/S0946672X17308763?via%3Dihub



https://www.sciencedirect.com/science/article/pii/S0946672X17308763?via%3Dihub

Aluminium-loaded glial cells in close proximity to aluminium-rich extracellular debris in the frontal cortex of a
male donor, diagnosed with epilepsy. www.mdpi.com/1660-4601/16/12/2129



https://www.mdpi.com/1660-4601/16/12/2129

Aluminium and amyloid-B co-localised in a senile plaque in the brain of a donor with familial Alzheimer’s
disease (PSEN1-E280A). https://content.iospress.com/articles/journal-of-alzheimers-disease/jad191140



https://content.iospress.com/articles/journal-of-alzheimers-disease/jad191140

Aluminium and thread-like amyloid-f co-localised in a senile plaque in the brain of a donor with familial
Alzheimer’s disease (PSEN1-E280A). https://content.iospress.com/articles/journal-of-alzheimers-disease/jad191140



https://content.iospress.com/articles/journal-of-alzheimers-disease/jad191140

Aluminium and amyloid-B co-localised in a blood vessel in the brain of a donor with familial Alzheimer’s
disease (PSEN1-E280A). https://content.iospress.com/articles/journal-of-alzheimers-disease/jad191140



https://content.iospress.com/articles/journal-of-alzheimers-disease/jad191140

Aluminium and Biondi ring-like tangles of tau co-localised in epithelial cells lining the choroid plexus
(hippocampus) of a donor with Parkinson’s disease. (In the press.)



This is what aluminium looks like This is what aluminium looks like
in @ THP-1 cell following In a lymphocyte crossing the
exposure to aluminium adjuvant. meninges in autism brain tissue.




https://www.simonandschuster.com/books/Imagine-You-Are-

An-Aluminum-Atom/Christopher-Exley/9781510762534

DISCUSSIONS

e WITH

MR AI.UMINUM

CHRISTOPHER EXLEY, PuD, FRS

|

: i
I “W' October 2020
LT



https://www.simonandschuster.com/books/Imagine-You-Are-An-Aluminum-Atom/Christopher-Exley/9781510762534

