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Central Hypothesis

* Adult respiratory diseases result, in part, from environmental impact(s)
that occur during a critical phase of pulmonary immuno-maturation.
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The Infant Lung

o At birth - saccular

Humans
e 15% alveoli

Rodents
e 0% alveoli

* Postnatal developmemt
— Humans 5
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Atmospheric Fine Particles Contain
Persistent Semiquinone-type Radicals
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Combustion-Generated Fine Particles Contain
Persistent Semiquinone-type Radicals

g=2.002(
g=2.0031

g=2.0027

Hexabromobenzene Soot

=
E ]
o
&
e
=
a
=
=]
L
[
o

Hexabromobenzene +
Hexacholorobenzene Soot

incimerator Soot g=2.0024

2.080 2.060 2.030 2.000 1L.970 1.940
g factor

4.
'

toxicity of airborne PM2.5.

™ -

\,. e X :."t"'
., hcrfs;-.: -
T A LA




EPFRs in Baton Rouge PM2.5 PERSIST
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Problems with Studying Atmospheric
PM Samples
Size variation
Sample variation
Chemical complexity

— Organic compounds
— Metal ions

Sufficient sample s;,ze . t

Collection methodology (e.g. CAPSWS»
etc. ) e o o




Laboratory Generated Combustion

Samples
Control S )

_ Size \

— Chemical composition
— Sufficient quantities

* In vivo inhalation studies \E:?E%%& Y
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Particle Systems
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Hypothesis: o=

‘ Chronic Inflammation Lung

(Asthma; COPD)




In Vivo Acute Exposure Protocol
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Inhalation Exposure to EPFRs Induces
Physiologic Response in Neonates
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EPFR Exposure Alters Neonatal Lung
Architecture
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EPFRs Increase Smooth Muscle
Mass in the Peribronchial Region
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EPFR Response Unique to Neonates

Epithelial disorganization

Increased smooth muscle mass and airway collagen
deposition

Correlated to increased airway hyper-responsiveness
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In Vitro Exposure to EPFRs
Suggests EMT
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In Vitro Exposure to DCB230 Alters
Epithelial Cell Morphology
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EMI=RELANED GENE EXPRESIION INCRIAIES IN
BEAS-28 CELLS EXPOTJED 10 DESLHY

Epithelial to Mesenchymal Transition Pathway Array

Gene Symbol Fold Change

0 E-cadherin CDH1 4 -1.5
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Experimental Methods

Mouse Neonate Nose Only Exposure Model
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Summary of Results

Infant exposures to EPFR-containing PM lead to long-
term pulmonary consequences
— Distinct pathologies

e Inflammation
¢ Remodeling (w/i 4d exposure) — EMT

— Invivo
» E-cad + aSMA
» Bgal + aSMA
— Invitro neonatal ALI
» E-cad + aSMA
» Expression of genes associated with. EMT: 1Snail +aSMA and |E-cad

— Respiratory dysfunction

— Uptake & Oxidative stress =
o T 8-isoprostanes T e, l
o | GSH:GSSG ratio éﬂ?-‘ :: R
,_;’H T o
Relevance: ey B i

— Mechanistically link PfNI exposure to airway remode
— Loss of epithelial ngih‘egnty suggests a window of vul Erablllty to I£T
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Impact

Global Environmental Health

— Role of inhalation exposures in the predisposition, development,
and/or exacerbation of respiratory diseases

— Mechanisms by which EPFR-containing PM
e induces pulmonary inflammatory diseases
e Increases susceptibility to LRTI

— Potential therapeutic targets for preventing EPFR & PM induced
pulmonary dysfunction : ~

Environmental Pohcy

— Enhance monitoring pragtarces to include EPFRs

— Alter air quality stancig,’rds for'EPFR containing PM ‘
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Distribution of fluorescent
microspheres in the lung
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