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Environmental Cleanup Methods

.. Activated Carbon

Adsorption _Off-site

J

‘ | Incineration
Remedial Activity effluent gas

Vitrification
. Vapor extraction ‘
Thermal conductive heating

Air stripping
Air sparging

Thermal Reactivation
Incineration
Open burning

Separation
Removal

effluent gas

Thermal Desorption




Formation of EPFRs
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Fly Ash: A Source of Environmentally
Persistent Free Radicals (EPFRs)
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LA Hazardous Waste Sites
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LABORATORY GENERATED COMBUSTION
SAMPLES
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Particle Systems

DCB230/MCP230




Infants highly vulnerable to
airborne exposures

* Lungs & immune systems are still
developing

High respiratory rate
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In Vivo Acute Exposure Protocol
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Window of Vunerability

Structural Changes
— Lung injury and destruction of epithelial barrier

— Airway remodeling: EMT




Window of Vunerability

Structural Changes
— Lung injury and destruction of epithelial barrier
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Summary of Results

Infant exposures to EPFR-containing PM lead to long-term

pulmonary consequences
— Distinct pathologies

e Inflammation
* Epithelial disorganization (3dpe) =lung leak
e Remodeling (w/i 4d exposure)x—— EMT

— Invivo
» E cad+aSMA
»  Bgal + aSMA
— Invitro neonatal ALI
» E cad +aSMA y -
»  Expression of genes associated with EMT: ’L‘Snall +aSMA and  E cad

— Respiratory dysfunction - TS SV
— Uptake & Oxidative stress X

e 1 8-isoprostanes 2
e | GSH:GSSG raqé" s

Relevance: ,yvg '*, d ,
- Mechanls‘uca‘lly link PM e w.to»;rrway remodelmg
— Loss of epithelial integri




Every year, 1.96 million people die from ARIs as a result
of indoor air pollution.
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Exposure and Infection Protocol [
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Influenza Mortality is Enhanced with
EPFR Exposure
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EPFRs Increase Flu Viral Load
& Delay Clearance
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Exposure to EPFRs Suppresses Protective
Immune Responses
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EPFRs Increase Tregs in the lung

Treg
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Absence of Tregs Restores
Effector T cell Responses
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Adoptive Transfer of Treg;,..

Isolate %regs
o

Adoptive transfer
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Treg .= Suppress Effector T cell
Responses
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Induced

Absence of IL10 Reduces Influenza
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Pathology Following
WT/DCB/Flu

ILLOKO/DCB/Flu

10




Summary

| Adaptive
Influenza T cell response

v~ infection

Increased
Pulmonary viral load

EPFR ;
exposed mice &

¢ Viral increased influenzallg
load disease severit

* Depletion of Tregs/IL10 in PM exposed mice increases proted'l\ﬁe T.QII
responses and reduces influenza morbidity & mortality
* 1L10 alone recapitulates PM enhanced influenza morbldlty
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Combustion-Generated Particles Also Contain
Detectable Radicals
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Atmospheric Fine Particles Contain
Persistent Semiquinone-type Radicals

Rubidoux (5B)
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_Phoenix (8)

'Q_'\l!qgclpl:;. B)
- RTP (A)

RTP (8)

Baton Rouge (A)

Baton Rouge (8)

CS tar: 1el6 radicals/g % g,, : B Delinger, 15U PM25'1e16 1e17 radlcals/g



Tis 28

g=2.00032

Day 29

Day 54
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Satellite derived PM 2.5 level
(global annual average), 2012-2014
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Proximity to PM, . Sources Predicts
Pneumonia Severity in Children

***Proximity to PM2.5 predicted length of stay

**The odds of prolonged length of stay for
patients within 3 miles of PM, . was 1.74 times
higher than those living greater than 3 miles
away.




Conclusions

EPFR exposure in neonates
— Induces oxidative stress (Balakrishna et al. PFT. 2011;8:11).

— Disrupts airway epithelium '
e Inducing EMT (Thevenot et al. AJIRCMB. 2013)
e Tolerogenic DCs (Saravia et al. Mucosal Immunol, 2014)
e Reduces effector T cell responses (Lee et al. PFT 2014)

— Active suppression of effector T cell responses to RTVI (e.g.
Flu) (Jaligama et al. In rev[sion). 2

The eX|stence of EPFI}S“ln alrborne PM2 Mpr

PM.
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Not Just an Outdoor Concern
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Are Regulatory T Cells Responsible For Increase
In Influenza Severity?

Time line:

= Exposure to PM: 3 days age

* Flu Infection: 4 days post-

Viral Load exposure (dpe)

= Peak viral load: 5 dpi

= Peak T effector cell response: 7
dpi

= Viral clearance: 8 dpi

T Cells

Dose: 200 ug/m?3
Exposure: Inhalation

4 .

» Determine the kinetics of Treg induction upon route
exposure to PM f
Treg-kinetics: Profile Tregs at Influenza: '

* 4 dpe (just prior to infection) Mouse adapted human influenza * ~‘ -
* 5dpi (Peak viral load) strain A/PR/8/34°

~ "A ‘ v
» 7 dpi (Peak effector T cell response) : "‘ #



EPFRs Induce Greater Weight Loss in
Influenza Infected Mice
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IL10 Alone Enhances Influenza
Severity and Viral Load

Body weight gain

Viral load




Combustion generated ultrafine particulate matter containing Environmentally
Persistent Free Radicals (EPFRs)

0 Aromatic compounds chemisorb to surface of PM through transition metal oxides
and form Environmentally persistent free radicals (EPFRs)
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g9=2.00032

Day 2
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Kelley et al., Chem Res Toxicol, 2013
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