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The Aluminium Age
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Exley C (2003) A biogeochemical cycle for aluminium? J. Inorg. Biochem. 97, 1-7.



Aluminium i1s Non-Essential

)\,%2\

b

& | .
Present I % A },' | ‘E [Si(OH)4]BHigh [Allg
§!§ —
v
77 Low
=

A

e Mg (11)

D e Fe(11)/(111)

(B

s C (1)

—=mmmmm  Other, eg Zn(ll)

| |
() phosphate

oK

>4

Y

carboxylate

6
- O hydroxyl
H

other

. 2\
|

\ -
»
MYr/Emergence

Trends in Biochemical Sciences 34, 589-593.

arwin, natural selection and the biological essentiality of alumini



man Exposure to Alumini

IMPACT ROUTES AND NON-SYSTEMIC
SINKS AND SOURCES
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Aluminium and The Brain
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Aluminium in the Brain
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Aluminium Content of Human Brain
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Fig. 3 Percentage frequency (bars) and cumulative frequency (line
and marker) distributions of (a) Fe, (b) Cu and (c) Al concentrations in
(n = 719, 720 and 713 respectively) brain tissues after subtraction of
contamination.

House E, Esiri M, Forster G, Ince PG and Exley C (2012) Aluminium, iron and copper in human brain tissues donated to the
medical research council’s cognitive function and ageing study. Metallomics 4, 56-65.



cidental Exposure to Alumini
Camelford, Cornwall, United Kingdom, 1988

SHORT REPORT

Severe cerebral congorhilic angiopathy coincident
with increased brain aluminium in a resident of

Camelford, Cornwall, UK

AqsT
C Exley, M M Esiri SN

See Editorial Commentary, p 811 J Meurol Neurosurg Psychialry 2006, 77 :877-87%. doi: 101134/ jnnp.2005.086553

Frontal Cortex, n=5.

1. 23.00* ug/g dry wt.
2. 3.24
3. 11.01
4. 4.33
5. 571

*Noted during measurement as a heavi
vascularised piece of tissue.
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Occupational Exposure to Aluminium

Exley and Vickers Journal of Medical Case Reports 2014, 8:41
http://www jmedicalcasereports.com/content/8/1/41

CASE REPORT Open Access

Elevated brain aluminium and early onset
Alzheimer’s disease in an individual
occupationally exposed to aluminium:

a case report

Mean Al content of frontal lobe tissue (n=46) is
2.98 (2.73) ngAl/g dry wit.

Range is 0.00 (less than the method blank) to
12.97 ngAl/g dry wit.

More than 30% of tissue samples had an Al
content considered as pathological, greater than
3.50 ugAl/g dry wit.



veryday Exposure to Aluminium

Male, 60 years of age, cause of death, stroke. Units ngAl/g tissue dry wit.

__-
2.20 271
22 2.20 2.65
15 2.22 2.73
29 2.58 2.61
26 1.29 2.95

, 74 years of age, post mortem revealed mild, subclinical, tau pathology associated wit
hippocampus. Units ugAl/g tissue dry wit.

Brain Lobes No of samples Mean
Hippocampus 6 1.75
Frontal 11 0.84
Occipital 9 0.70
Parietal 10 0.54

Temporal 13 0.75

15th BfR Consumer Protection Forum 26-27
Nov 2014



eryday Exposure to Alumini

Units ugAl/g tissue dry wit.

Brain Lobes No of samples Mean
Hippocampus 5 4.35
Frontal 5 0.81
Occipital 5 2.22
Parietal 5 0.50
Temporal 5 0.78

*First known measurement of brain aluminium in human epilepsy?

15th BfR Consumer Protection Forum 26-27
Nov 2014

0 years of age, late onset epilepsy* (died of asphyxiation following an epile

SD
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0.59
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0.35

0.48



Identifying Aluminium in Human Brain Tissue

Exley C and House E (2011) Aluminium in the human brain. Monatshefte fiir Chemie - Chemical Monthly 142, 357-363.

Congo red staining
Occipital lobe for amyloid

Modified haematoxylin

< staining for aluminium
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Fluorescence Microscopy for Aluminium

Mold M, Eriksson H, Siesjo P, Darabi A, Shardlow E and Exley C (2014) Unequivocal identification of intracellular
aluminium adjuvant in a monocytic THP-1 cell line. Scientific Reports 4, 6287.



Fluorescence Microscopy and Aluminium In
Human Brain Tissue

Cingulate or Limbic Cortex




Mechanisms of Toxicity

Al . . + Biological Ligand <>

(aq)

Biochemical Disruption —

Molecular/Cellular/Tissue Damage
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Why industry propaganda and political interference cannot
disguise the inevitable role played by human exposure to
aluminum in neurodegenerative diseases, including
Alzheimer’s disease

Christopher Exley *
The Birchall Cantra, Lannamd-Jonas Laborstorias, Keale University, Stoke-an-Trant, UK

Editedby: o In the aluminum age, it is clearly unpalatable for aluminum, the globe’s most success-
Ef;ﬂ;fbj FE”"’"'“ Universityof — §| metal, to be implicated in human disease. It is unpalatable because for approximately
A by: ) 100 years human beings have reaped the rewards of the most abundant metal of the Earth's
Nalsor sm};nnq Universidada crust without seriously considering the potential consequences for human health. The alu-
Estadual Paulista, Brazil minum industry is a pillar of the developed and developing world and irrespective of the

Lucja Tomfenovic, University of tyranny of human exposure to aluminum it cannot be challenged without significant con-

Britislt Columba, Canada sequences for businesses, economies, and governmants. However, no matter how deep
“Correspondence; i i ; ; ;

Christopher Exiey, The Birchal the dependency or unthinkable the W|thdrawal, science cunhpues o dﬂf:umerjlt, if not too
Centre, Lennard-Jones Latoratories,  5/0WIY, @ burgeoning body burden of aluminum in human beings. Herein, | will make the
Keele University, Staffordshire case that it is inevitable both today and in the future that an individual’s exposure to alu-
5T5 5BG, UK minum is impacting upon their health and is already contributing to, if not causing, chronic

e-mail: ¢.exley@keele.ac.uk diseases such as Alzheimer’s disease. This is the logical, if uncomfortable, consequence

of living in the aluminum age.
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Complacency?
Aluminium in Drugs for Alzheimer’s Disease

56 REMINYL 12mg TABLETS

(GALANTAMINE HYDROBROMIDE)
Each tablet contains 12mg of Galantamine (as the hydrobromide).
QEX Sogrt‘ains Lactose, E110 and propylene glycol.

CLOSED P,

| P ATIENT INFORMATION LEAFLET BEFORE TAKING THE
TO BE SWALLOWED WITH WATER.
To be used only as directed by a Medical Practitioner. At
KEEP OUT OF THE REACH OF CHILDREN. calhy

798-4974 PL No:6464/1682 ECMA No: 034752042

Manufactured by JANSSEN-CILAG S.p.A.
Procured within the EU and repackaged by the Product Licence Holder:
4 WAYMADE PLC. Miles Gray Road, Basildon, Essex. SS14 3FR

The Al content of Reminyl (Galantamine hydrobromide) is
approximately 600 ug/g. When a single tablet is added to 50 mL of a
simulated stomach solution (0.25% w/v sodium lauryl sulphate, 0.05%
wi/v sodium azide, 35mM sodium chloride, 5SmL 15.8M HNO; and
ultapure water, pH 1.5 — 1.7) and incubated for 1h at 37°C the tablet
dissolves giving an orange solution*®. The total [Al] of this solution is
1300.0 (76.7) pna/L (n=9).

*Contains orange-yellow S-aluminium lake, E110
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