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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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THE 
ALUMINIUM

AGE
1889-Present Day

https://www.hippocraticpost.com/mens-health/the-aluminium-age/
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A Biochemical 

‘Tree of Life’ 

for the Natural

Selection of Aluminium

Exley C (2009) Darwin, natural selection and 

the biological essentiality of aluminium and 

silicon. 

Trends in Biochemical Sciences 34, 589-593. 
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https://pubs.rsc.org/en/content/articlelandi
ng/2013/em/c3em00374d#!divAbstract
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THE ALUMINIUM AGE?
https://www.hippocraticpost.com/mens-health/the-aluminium-age/
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The Infant (and Especially the Neonate) is a Special Case

Blood-Brain Barrier

Kidneys

Gastrointestinal Tract

Skin
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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.

Human 
exposure to 
aluminium 
begins at 

conception!

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://bmcpregnancychildbirth.biomedcentral.com/article

s/10.1186/s12884-019-2636-5#Abs1
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https://link.springer.com/article/10.1007%2Fs00775-019-01710-0
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https://www.nature.com/articles/s41598-020-64734-6
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The aluminium content of brain tissue in the control group was significantly lower than sporadic 

Alzheimer’s disease (sAD) (P=0.0006), familial (London Cohort) Alzheimer’s disease (fAD) 

(P=0.0020), autism (ASD) (P=0.0123) and multiple sclerosis MS (P<0.0001).     
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https://content.iospress.com/articles/journal-of-alzheimers-disease/jad191140
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The aluminum content (median and IQR) of fAD (Colombian Cohort) brain tissues (2.19; 
1.10–5.41) was significantly higher (p < 0.001) than control tissues (0.60; 0.35–0.98).
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https://link.springer.com/article/10.1007%2Fs12403-020-00346-9
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The aluminium content across all lobes were significantly higher in MS donors (mixed effect 

model, n(samples)= 615 , N(donors) = 26, p = 0.004) than non-MS donors.
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How much aluminium in brain tissue is too much? 
THIS IS TOO MUCH!
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So, there is too much aluminium in human 
brain tissue in neurodegenerative and 

neurodevelopmental disease and this is 
what it looks like?
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https://content.iospress.com/articles/journal-of-alzheimers-disease/jad160648
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λEX: 500nm

1mM lumogallion, 45 min.
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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
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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
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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
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Aluminium and amyloid-β 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/jad191140NVIC October 2020
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Aluminium and thread-like amyloid-β 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/jad191140NVIC October 2020
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Aluminium and amyloid-β 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/jad191140NVIC October 2020
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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.)NVIC October 2020



This is what aluminium looks like
in a THP-1 cell following 
exposure to aluminium adjuvant.

This is what aluminium looks like 
In a lymphocyte crossing the 
meninges in autism brain tissue.
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https://www.simonandschuster.com/books/Imagine-You-Are-
An-Aluminum-Atom/Christopher-Exley/9781510762534
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