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Confirming that inhaled airborne ambient NPs reach the CNS in Humans

NPs portals of entry to CNS_  rosfif@factory bulb)
&y caudal(Trigeminal Ganglia)

Cerebral Cortex

Environmental exposures as contributors
to AD risk and pathogenesis

Previous Studies demonstrated:
PM2.5 and Ultrafines (<100 nm) and O3: AD starts in the
brainstem and OB.

Nasal breathing resulted in a much higher uptake of
particles by the brain.
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NEURON

Main Pathways in AD

APP

Disease pathophysiology.

2 Neurofibrillary tangles

Synaptotoxicity
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Sample Collection:
RUSH Univ.

RELIGEOUS ORDER STUDY

OB Samples

Same Exposure
Enyironment

Documented
AD Pathologies

HRTEM./

Environmental PM in OB linked to AD?

Religious Order Study and Rush Memory and Aging Project



https://www.ncbi.nlm.nih.gov/pubmed/29865057

PM < 100nm

Exposures to fine including ultrafine particulate matter

PM2.5

PM2.5 Is associated with Alzheimer's disease (AD) risk.
The ultrafines are the only fraction of PM2.5 that can have access to
the brain via neuronal translocation.

Characterize first the ambient aerosol samples and then compare the
OB samples to look for NPs uptake and translocation.
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3D-Mapping of the
OB Tissue
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Analytical Imaging: High Resolution TEM for
Characterization of Nanoparticléell Interactions
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- Human OR Tissue of select Cohort Subjects

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

A Seeing ~210 nm NPs inside tissue without destroying the OB section.

A TALOSfor fast elemental mapping over larger tissue regions.
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© AZtec® - OB Project
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Quant Results View
Viewed Data: Spectrum 54
Processing Option Used: All Elements Processed

Element v | Atomic %

Mag: 500000x AV: 200kV ‘WD: Omm

Input Rate: 770cps Output Rate: 710cps

Guided

il

Resuits

©

o

w
|

o
=
|

hsall

okl d el A sl
O O O

men 2 4 6 8 10 1 1

Confirm elements  {} Settings

o

Periodic Table | Element List R e

H ot Spectrum Height:

n U Be

| 'Na Mg
L e Double Click on a spectrum peak
using the Show Candidate

Result Type: Atomic % ~ Elements tool.

?

Dead Time: 0% Process Time: 3

Search Help
Project Data

Current Site  Data Tree
4 [ 0BProject
4 "™ specimen 1
» ) site1
» O site2
» € site3
<> sites
<> sites
< site6
-

& Sited7 v

Mini View  Rat. ~ £

Input Count Rate (cps) Total:

770

Output Count Rate (cps)
710

Total:

Dead Time
0%

Recommended WD 0.0 mm
Process Time: 3
Accelerating Voltage (kV): 200.0

i 5 EEE

This step allows you to:

Step Notes

= Acquire an electron image.

= Select points/regions on the
image using the available beam
control tools, Point, Rectangle,
Ellipse, Freehand and Full Frame
to acquire spectra.
Confirm elements identified by
AutolD using markers, overlays
and Show candidate elements
tools to help you prepare a
confirmed elements list for
quantitative analysis.
Select a template from a list of
quant templates to view the

quant results. -
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Heavy Metal Uptake to tHeB and potentially
Deeper Braivia a Trojan Horse :Nanoparticle
Transport Mechanism




OB Sample: 2079426IM1---A

Translocated Si/Al NPs with heavy
metal inclusions.
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A Metallic Pb

A Nanocrystallites of Pb®

Catalytic Properties|

Olfactory Uptake of Lead (Pb) PM
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= Acquire an electron image.
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image using the available beam
control tools, Point, Rectangle,
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to acquire spectra.
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tools to help you prepare a
confirmed elements list for
quantitative analysis.

Select a template from a list of
quant templates to view the
quant results.
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12 OBs from RELIGEOUS ORDE
STUDY COHORT
with different progression of AD

ONGOING STUDY

A NP Locations

A NP size, morphologies,

s A Quantification

A Association of NP with
cellular features

A NP association with
ferritin enrichment

NEXT STUDY:
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COHORT pathways from the OB
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