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What do we now know?

14-year-old male donor, diagnosed with autism.



> 530,000 views on 

publishers’ website. 



Aluminium in leptomeningeal membranes (50, M)





Aluminium in corpora amylacea (48, F)



Methodology
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• Colombian donor 

presenting with PSEN1 

E280A mutation.

• Early onset / familial 

Alzheimer’s disease 

(fAD).

• Temporal cortex.

• Thioflavin S (ThS) 

staining reveals senile 

plaques (SP) and 

neurofibrillary tangles 

(NFT). 

Thioflavin S Staining

0.075% w/v ThS

WBV



Congo Red

• Positive amyloid 

staining revealing 

Congophilic amyloid 

angiopathy (CAA).

1/2Polarised



Camelford Incident:

Congophilic / cerebral amyloid angiopathy

CASE STUDY 1:

• 59-year-old female donor exposed to aluminium in contaminated

drinking water.

• Neuropathological examination revealed extensive Congophilic

amyloid angiopathy.

• Lumogallion and Congo red staining performed on brain tissue

sections.
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Patient ID: 

NP040/2004-5

Region: 

Hippocampus

Choroid 

plexus

Grey matter (GM)

White matter (WM)

Al reactive
Oxford Brain Bank, Oxford, UK.

Number of Al reactive 

regions

Intracellular 

(In)

Extracellular 

(Ex)

6 2

CASE STUDY 1
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Magnification: X 400
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• Hippocampus

Intracellular aluminium in the vessel wall. (Region: #1)
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• Hippocampus
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Magnification: X 400

Intracellular aluminium in the vessel wall. (Region: #1)



Magnification: X 400

• Hippocampus

(Region: #8)Epithelial cells lining the choroid plexus.
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Magnification: X 400

• Hippocampus

(Region: #8)Epithelial cells lining the choroid plexus.
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Patient ID: 

NP040/2004-5

Lobe:

Occipital

Oxford Brain Bank, Oxford, UK.

Number of Al reactive 

regions

Intracellular 

(In)

Extracellular 

(Ex)

6 0
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6 Grey matter (GM)

White matter (WM)

Al reactive

CR positive

CASE STUDY 1



• Occipital cortex

Aluminium in astrocytes & microglial cells. (Region: #3)
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• Occipital cortex

Aluminium in astrocytes & microglial cells. (Region: #3)
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Patient ID: 

NP040/2004-5

Lobe:

Parietal

Oxford Brain Bank, Oxford, UK.

Number of Al reactive 

regions

Intracellular 

(In)

Extracellular 

(Ex)

3 0

Grey matter (GM)

White matter (WM)
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CR positive
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• Parietal lobe 

Aluminium in glial cells. (Region: #2)
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• Parietal lobe 

Aluminium in glial cells. (Region: #2)

NIB

NIB/Light

Magnification: X 400

NIBAuto

Magnification: X 400



• Parietal lobe 

Aluminium in glial cells. (Region: #2)

NIB

NIB/Light

Magnification: X 400

NIBAuto

Magnification: X 400

Light



• Parietal lobe 

Aluminium in glial cells. (Region: #2)

½ polarised



• Parietal lobe 

Aluminium in glial cells. (Region: #2)
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Patient ID: 

NP040/2004-5

Lobe:

Temporal

Oxford Brain Bank, Oxford, UK.

Number of Al reactive 

regions

Intracellular 

(In)

Extracellular 

(Ex)

6 2

Grey matter (GM)

White matter (WM)

Al reactive

CR positive

CASE STUDY 1
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a: Congo red, light, (b): ½ polarised, (c): polarised, (d): lumogallion staining.



a: Congo red, light, (b): ½ polarised, (c): polarised, (d): lumogallion staining.

Aluminium and amyloid are not co-localised



Camelford Incident:

Epilepsy

CASE STUDY 2:

• 60-year-old male donor exposed to aluminium in contaminated

drinking water.

• Neuropathological examination revealed apparent calcification of

brain tissue.

• Lumogallion, Congo red and thioflavin S (ThS) staining performed

on brain tissue sections.



Patient ID: 

PB1286-10

Lobe:

Frontal

Grey matter (GM)

White matter (WM)

Al reactive

ThS positive

CASE STUDY 2

1

2

NHS, Plymouth, UK.



• Frontal cortex

. Intracellular and extracellular aluminium (Region: #1)
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• Frontal cortex

. Intracellular and extracellular aluminium (Region: #1)
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• Frontal cortex

. Intracellular and extracellular aluminium (Region: #1)
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Frontal lobe 0.075% ThS WBV

Magnification: X 400
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Patient ID: 

PB1286-10

Lobe:

Occipital

Grey matter (GM)

White matter (WM)

Al reactive

ThS positive

CASE STUDY 2

CR positive

1

NHS, Plymouth, UK.



Spherulites in the stria of Gennari (visual cortex) under polarised (a & c) 

and bright field (b & d) illumination.



Patient ID: 

PB1286-10

Region: 

Hippocampus

NHS, Plymouth, UK.

Grey matter (GM)

White matter (WM)
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Patient ID: 

PB1286-10

Region: 

Hippocampus

NHS, Plymouth, UK.

CASE STUDY 2

Choroid 

plexus

1

Grey matter (GM)

White matter (WM)

Al reactive

ThS positive



Hippocampus 0.075% ThSWBV

Magnification: X 200



Hippocampus 0.075% ThSWBV

Magnification: X 200

Aluminium and neurofibrillary tangles are not co-localised



Conclusions

• Aluminium was predominantly intracellular in both cases and
found mainly in non-neuronal cells.

• CASE STUDY 1: Severe CAA with no evidence for co-
localisation of amyloid with aluminium.

• Presence of aluminium in the choroid plexus supports
inflammation.

• CASE STUDY 2: Extensive NFT deposition in cortical
regions with apparent calcifications noted in the visual cortex.

• Intracellular aluminium in microglia, astrocytes and
lymphocytes supports possibility of aluminium being carried
into the brain.



Colombian donor tissues:

Familial Alzheimer’s disease

(PSEN1 E280A) 

FUTURE WORK:



• Frontal lobe 

Cortical senile plaque.

NIB / Lumo



• Frontal lobe 

Cortical senile plaque.

Polarised



• Frontal lobe 

Cortical senile plaque.

WBV / ThS



• Frontal lobe 

Cortical senile plaque.

NIB / Lumo Polarised WBV / ThS



• Frontal lobe 

Cortical senile plaque.

NIB / Lumo Polarised WBV / ThS

Aluminium and senile plaques are co-localised
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