Aluminum as a neurotoxin: the
evidence from cell culture, in vivo, and
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Evaluating critical vs. nowritical

A Causal events start disease process
-essential to know
A Coincident events

- not directly relevant, can be ignored?
A Compensatory events

- something to increase”?
A Prevention = causality
A Early treatment = timeline of critical stages




Neurological disease
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A Defn: a large number of cases of the disease with time and
geography constraints

A The Centers for Disease Control and Prevention (CDC) define a cluster investigation as, "a
review of an unusual number, real or perceived, of health events (for example, reports of
cancer) grouped together in time and location.” Cluster investigations seek to confirm cases
of the disease; establish whether the reported cases represent an unusually high
occurrence of the disease; and explore potential causes when possible.

U Ex: Eastern Canada: domoic acid in mussels (example of
bio-magnification)

U ALS:

A ALS-parkinsonism dementia complex (ALSPDC) of
the Western Pacific

A Gulf War Syndrome ALS?
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ALS-PDC of Guam

Lytico, bodig once 10@00x greater
than ALS in N. America; leading
cause of death.

Familial clustering, but no clear
genetic inheritance; genetic

susceptibility (e.g., apo E), not
causality Importance of gene

environment interactions.
Males > Females:-3:1
Strange features of AL-BDC:

OITaCld U Irnance, ea cXPC




ALS-PDC

PDC phenotype In Chamorro
population inearly 1800s

w. A Peak in 1950s/60s: de_cline N

American levels; PDC sitill
higher.

A Saipan vs. Guam: why differe

_~_ . A Single major ALS, PD, AD
73, di sease O6cl usty




U Evidence for:

A cycasin/MAM: genotoxic effects, do not give
ALS-PDClike outcomes

A BMAA: weak NMDA agonist; AMPA agonist; no
ALS-PDC outcomes (eéeéand nc

A BOAA: lathyrism not really ALSPDC
AOt her fAtoxinso? Rol e f
A Other environmental factorhigh aluminum 2?



A simple experiment:
Cycad (w/out BMAA, BOAA, cycasin/MAM)

+ Mouse = ALSPDC

4 Dimensions
ABehavioural: motor,
cognitive and olfactoryl Time




Behaviour: Motor tests

—=— Control
—o— Cycad
[* p<0.05

+ p<0.001

# p<0.0001

°
@
°
c
[}
et
x
o
%]
=)
<
°
£
e
—
o
*










MRM: some examples
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Cycad feeding: measurable ALS
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Cortex/Hippocampus

A Radial Arm Maze
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ALS-PDC vs cycaded mice

ALS-PDC Cycad-fed
mice

Progressive motor weakness = i
Gait impairment i i
Cognitive deficits . +
Olfactory dysfunction + +
Tau + ?/+ culture
Amyloid and a-synuclein deposits +new cases/20% -/? (rats +)
Motor neuron loss + +
Hippocampal/cortical neuron loss s =
SNpc DA neuron loss + +
Dopamine D2r up; DAT down Not determined v

I —




ALS-PDC and GWS ALS:

A ALS-PDC
-cycad sterol glucosides
-aluminum (Gadjusek)
A GWS ALS

-cholesterol glucoside IH. pylori and
Mycoplasma fermentans

-aluminum: AVA and others




Down the neurological disease




A PRODUCT INFORMATION LEAFLET
AArepanri xE H1N1

A AS03-Adjuvanted HIN1 Pandemic Influenza
Vaccine

A Version 1 approved October 21, 2009

A Health Canada has authorized the sale of
Arepanri xE H1N1 based o
testing in humans under the provision of an
Interim Order (10) issued on October 13, 2009.



Non-clinical data reveal no special hazard for humanbased on
conventional studies of safety pharmacology, acute and repeated dose
toxicity, local tolerance, female fertility, embryetal and postnatal
toxicity up to the end of the lactation period.

Two reproductive studies were conducted with AadRivanted H5N1
antigen and evaluated the effect on emistal and perand posinatal
development in rats, following intramuscular administration. Although
no definite conclusion could be reached, regarding a possible relation to
treatment with the H5N1 vaccine and/or the adjuvant AS03, and other
findings were considered normal, the following observations deserve to
be mentionedin the first study, there was an increased incidence of
fetal malformations with markedly medially thickened/kinked ribs
and bent scapula as well as an increased incidence of dilated ureter
and delayed neurobehavioral maturationlIn the second study, there
was an increased incidence of pwsplantation loss, and the fetal
variation of dilated ureter. Not all findings were observed in both
studies, and hendke toxicological significance is uncertain
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Aluminium Vaccine Trade name Manufacturer Amount
adjuvant dose
Al hydroxide DTaP Infanrix GlaxoSmithKline 62518
HepA Havrix GlaxoSmithKline 25018
HepB EngerixB GlaxoSmithKline 25018
Hib PedVax Hib Merck and Co 22518
Anthrax Biothrax Bioport Corp 60043
Al phosphate PCV Prevnar Wyeth 12518
MenC Meningitec Wyeth 12542
Al sulphate HepB Recombivax Merck and Co 50018

per



NPervasive uncert
pervasive? Curiouser and curiouser...

Glenny, A.T., Pope, C.G., Waddington, H., and U.
Wallace The antigenic value of toxoid precipitated

by potassium alum.
J Pathol BacterioR9 (1926). 3345.

Vaccine20 (2002) S1.S4
Conference report
Workshop summary
Aluminum In vaccines
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IMR-32 cells with aluminum
chloride treatment
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