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High Resolution TEM
for Characterization of Nanoparticle-Cell Interactions
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HR-TEM

e Human OB —Tissue of select Cohort Subjects

* Titan produce a spatial image and achieves ultra high-resolution using aberration
correction and can produces extremely narrow electron beam.

 Seeing ~1-10 nm NPs inside tissue without destroying the OB section.

* TALOS - for fast elemental mapping over larger tissue regions.
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Sample Collection:
RUSH Univ.

Brain Tissue

Particulate Air Pollution NP in OB?

HR-TEM

OB Samples

Documented

AD Pathologies

Religious Order Study and Rush Memory and Aging Projects
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OB-Tissue

HOST:

Amorphous
/n; Cr

Pb; Zn; Cr

Heavy metals

200 nm



Heavy Metal Uptake to the OB and potentially
Deeper Brain via a Trojan Horse Nanoparticle
Transport Mechanism




—Mechanism

of Metals (Fe, Pb, Zn, Mn, Cu)
Translocation to OB
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e Metallic Pb

* Nano-crystallites of PbO,

Catalytic Properties

Olfactory Uptake of Lead (Pb) PM
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Pb/Zn/Ni-Pollution Particles

ron Phosphate “Crust”
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Nanoparticles in OB
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Exogenous vs. Endogenous Fe

In vivo processing and toxicity
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12 OBs from RELIGEOUS ORDER
STUDY COHORT

Olfactory PPY |
tract with different progression of AD
Optic * NP Locations
chiasm * NP size, morphologies,

e Quantification
e Association of NP with
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© * NP association with
ferritin enrichment
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Pyriform

cortex
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SUMMARY: In vivo Processing of Pollution Particles in OBs: Influence on Toxicity

* In vivo processing of translocated NPs in OB cells involves Fe-phosphate crust formation
Heavy metals embedded in Al-Si particles in OB and inside Fe-phosphate crusts
Fe-phosphate crust formation mechanism is same for different Cohort-Subjects

Trojan Horse transport mechanism is same for different Cohort Subjects.

Abundance of Ferritin NP (acute phase protein) and Fe-phosphate “crusts” due to Fe-
biomineralization as indicator of inflammation.

e DOES ASSOCIATION MEAN CAUSALITY?
e Heavy metal NPs in OB as indicator of environmental and occupational exposure (Pb;W) ?

e Need for studying NP — in vivo processing mechanisms in context with histopathology and
molecular biology mechanisms

e Although very high numbers of exogenous NPs in OB tissue, what does it mean in terms of

toxicity potential?
*To be determined: Degree of association/correlation with pathology; plaques; A-B: Tau;

and other marker proteins; activated microglial and oligodendrocytes, etc.
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In 1826, the French lawyer Anthelme Brillat-Savarin wrote, in Physiologie du
Gout, ou Meditations de Gastronomie Transcendante:

"Dis-moi ce que tu manges, je te dirai ce que tu es.”
Tell me what you eat and | will tell you what you are.




“Tell us what you breathe ---- , / /
----- and we will tell you what !‘[ \

happens in your brain.” @ ) 24
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