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THE BIOGEOCHEMICAL CYCLE OF ALUMINIUM
Exley C (2003) J. Inorg. Biochem. 97, 1-7.



Exley C (2013) Environmental Science:Processes and Impacts 15, 1807-1816.



THE ALUMINIUM AGE?
http://www.youtube.com/watch?v=FrYxIVb3qPs

http://www.youtube.com/watch?v=FrYxIVb3qPs
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Alzheimer’s Disease
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Selkoe & Hardy (2016) EMBO Mol Med 8, 595.
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Sixty Human Brains
>700 tissue digests (250 mg wet weight)

174 Method Blanks; Al = 54 ng Al/vessel (Mean + 1.654SD)
House et al. (2012) Metallomics 4, 56.
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Aluminium Content of Human Brain

House et al. (2012) Metallomics 4, 56.

The median Al content of tissues from all 60 

brains (n=713) is 1 mg/g dry wt.

In 52 out of 60 individuals at least one tissue 

sample exceeded 2 mg Al/g dry wt.

In 41 out of 60 individuals at least one tissue 

sample exceeded 3.5 mg Al/g dry wt.

Approximately 70% of individuals aged 70 –

103 years had at least one tissue Al content 

which should be considered as pathological.
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Accidental Exposure to Aluminium
Camelford, Cornwall, United Kingdom, 1988

Frontal Cortex, n=5.

1. 23.00* mg/g dry wt.

2. 3.24

3. 11.01

4. 4.33

5. 5.71

*Noted during measurement as a heavily 

vascularised piece of tissue.

Exley & Esiri (2006) J Neurol Neurosurg Psychiat 77, 877.
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Occupational Exposure to Aluminium

Mean Al content of frontal lobe tissue (n=46) is 

2.98 (2.73) mgAl/g dry wt. 

Range is 0.00 (less than the method blank) to 

12.97 mgAl/g dry wt.

More than 30% of tissue samples had an Al 

content considered as pathological, greater than 

3.50 mgAl/g dry wt.

Exley & Vickers (2014) J Med Case Rep 8, 41. Achieving Optimal Health, Washington 
2016



Another case of early onset ‘sporadic’ 

Alzheimer’s disease from Camelford
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What about;
Familial Alzheimer’s Disease?

Donor ID Lobe [Al] mg/g dry wt.

A1    0/0 /12 Frontal 0.44(0.31)

A2    0/4 /12 Occipital 9.99(1.61)

A3    6/3 /12 Occipital 4.29(3.21)

A4    3/2 /12 Parietal 3.30(4.43)

A5    1/2 /12 Frontal 7.05(6.10)

A6    1/3 /12 Occipital 9.57(14.08)

A7    2/0 /12 Temporal 1.81(0.78)

A8    3/6 /12 Frontal 14.41(18.44)

A9    4/2 /12 Frontal 3.81(4.11)

A10  5/1 /12 Occipital 2.97(1.01)

A11  2/2/12 Occipital 9.31(12.71)

A12  2/3 /12 Temporal 2.91(2.89)

Summary indicating the lobe with the highest content of Al (Mean (SD) n=3)

(Pathologically Concerning/Pathologically Significant / 12 tissues)

Mirza et al (submitted).
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From the ‘Discussion’
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“The aluminium content of brain tissue donated by individuals with a 
diagnosis of familial AD was, overall, extremely high. We measured 

some of the highest values recorded for human brain tissues, for 
example to highlight just a few, 11.54 mg/g in the occipital lobe of donor 
A2, 13.41 mg/g in the frontal lobe of A5, 25.80 mg/g in the occipital lobe 

of A6, 35.65 mg/g in the frontal lobe of A8 and 23.93 mg/g in the 
occipital lobe of A11 (Table 1)”



Mirza et al. (2016) J Alzh Dis (In the press)
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Another case of early onset sporadic Alzheimer’s disease in a Camelford resident! 



Mirza et al (submitted).

Frontal Cortex
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Mirza et al (submitted).

Parietal Cortex
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Mirza et al (submitted).

Frontal (A-C) and Temporal D-F) Cortex
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Mirza et al (submitted).

Occipital Cortex
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“Aluminium is neurotoxic and the concentrations of aluminium found in these familial AD brains 
are unlikely to be benign and indeed are highly likely to have contributed to both the onset and 
the aggressive nature of any ongoing AD. These data lend support to the recent conclusion that 

brain aluminium will contribute towards all forms of AD under certain conditions.”

Mirza et al. submitted   
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