The Effects of Particulate Matter
in a Mouse Model of Allergic
Airway Inflammation

Christopher M. Carosino and Kent E. Pinkerton
Center for Health and the Environment
University of California, Davis




Particles and Allergy

Over 22 million Americans suffer from asthma today

50% of asthma cases are allergy sensitive

Epidemiological studies have linked air pollution levels with increased asthma
exacerbations, hospital admissions, and increased incidence of asthma
(suggested role of PM in developing allergic asthma)

PM studies comparing proximity to highly trafficked roadways have shown
increased inflammation, cytokine production, and immunoglobulins

Diesel exhaust particles (DEP) have been shown to exacerbate asthma conditions
during allergen challenge

Ultrafine particles (UFP) have been hypothesized to be more potent than PM2.5
or PM1.o
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The Murine Intranasal Sensitization

Model of Allergic Airway Inflammation

Balb/c mice
Sensitization to allergen, ovalbumin (Ova)

3 Intranasal instillations

(sopul total, 20ug Ova/instillation)
Particle Exposure

Exposure by intranasal instillation or inhalation over 5-6 day period when
animals are receiving allergen for sensitization

Challenge
Whole animal aerosol of 1% Ova in PBS for 1 hour to elicit allergic
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Methods
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Inflammatory Profile
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Inflammatory Profile

Eosinophils
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Circulating Antibodies
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Circulating Antibodies
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Results — Lung Histology

Epithelial Mucosubstance Volume/
Basal Lamina Surface Area
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Lung Histology

Alcian Blue/Periodic Acid Schiff Stain for Mucosubstances in the axial
pathway of the proximal lung.
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Left: Ovalbumin proximal lung airway
Right: Ova and Instilled/Inhaled proximal lung airway



To test if inhalation of San Joaquin Valley
concentrated ambient particles differentially
increases allergic airway inflammation.



Concentrated Ambient Particles

CAPs by Versatile Aerosol Concentration Enhancement
System (VACES)

Fresno, CA — non-attainment for PM_ _, PM__, O

2.5/ 10/ 3

Highest incidence of asthma in the state




CAPs Urban Fresno- Summer 2009

Mice exposed for 6 days to 125 jug/m3 CAPs

CAPs 6h/day
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Inflammatory Profile
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Inflammatory Profile
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Circulating Antibodies

Ova Specific IgG1 Total IgE
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Pulmonary Cytokine Responses
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Th2 and Thl associated cytokine levels per mg of protein from homogenized lung
tissue. (Mean = SE) Significance noted when p=0.05 from null (*) and FA (1) groups.




Lung Histology

Intraepithelial Mucosubstance
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Conclusions

Exposure to low concentration Fresno CAPs yields

Increased inflammatory cell recruitment
Neutrophils, Lymphocytes and Total Granulocytes

Trend towards increased IgG1

No change in Total-IgE
Ova-IgE in progress*
Trend towards increased intraepithelial mucosubstances

Further Research in Progress
Eosinophil Major Basic Protein Immunohistochemistry

Cytokine analysis
Chemical speciation

Source-Oriented Particles
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Utilize source-oriented fractions of ultrafine
and submicron fine ambient particles and
evaluate their differential effects on allergic
airway inflammation.



Source-Oriented Particles
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Source-Oriented Particles

Mice exposed 3x by intranasal instillation

in Ova + Particles
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Inflammatory Profile
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