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Low! Levels of Air Pollution Cause Health Effects

Increase of +30 ug/m? PM, - in southern Ontario associated the next day
with +4% cardiac and +3% respiratory hospital'admissions
(Burnett'et.al, Am J Epidemiol 142:15-22, 1995)
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Current BAQS Toxicology. Burning Issues

/—\ Samples collection Agents
Sources AMBIENT K—/\A
Mechanisms

In vitro In vivo
INDOOR bioassays bioassays
- Pollutant

interactions

Biomathematics

v

l Descriptors of
potency

Acute
effects

Analytical chemistry

¢ ¢ Chronic

effects

Exposure characterization Inhalation exposures

L r/\g In utero

Experimental Human effects
animals volunteers

Exposure assessment

Inheritable

# Biomarkers of effects
exposure and effects

v

l Host factors of Biomarkers
susceptibility

Population and health studies

Risk assessment Polymorphism

Risk Community — Susceptible
communication outreach Molecular epidemiology subgroups
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BAQS Project Strategy.

Integration of toxicity data to risk assessment and
risk management

Sources: Ambient |
Automotive Particles

Integration of source-specific knowledge-base
to risk management and health protection

s

Diesel, Gasoline

Industrial :
Energy, Smelters, Sample collection

Incinerators
In vitro bioassays

Chemical
Physical
Fractionation Biomathematics

Reconstitution

Animals

Biomarkers
of exposure
and effects

Inhalation
exposures

Health Canada
Santé Canada



Strengths and Limitations of Assessment Approaches

Technical Health
Throughput
challenge relevance
In vitro ,
bioassays Very i very low Low
_In VIVO Vedium Low -
bioassays
Animal ' '
Inhalation Loy Medium High
Human . '
Inhalation None High Direct

Risk assessment

Human inhalation

Animal inhalation

In vivo bioassays

In vitro bioassays
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LDH permeability' assay

(PM|24 1, n=3)

Supernatant LDH / Total Cell LDH
rate/min
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ATP metabolic assay,
(PM 24 h, n=3)

Relative Luminescence

SRM EHC-93 EHC-98 EHC-2000
1649

J774A.1
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BrdU proliferation assay
(PMI24 h, n=3)

Relative Absorbance
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J774A.1

Relative Absorbance
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o particulate matter
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A549 human lung epithelial cells

J774A.1 mouse macrophages

N

cell culture supernatants
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Biological Plausibility

Urban particles cause elevation
oficirculating ET-1

Changes are sufficient to
induce systemic
vasaconstiction

May be compensated in
healthy individuals

May not be compensatedin
individuals with heart diseases

Endothelin-1 B
Sustained higher plasma ET-1

Vasoconstriction Evidence in Rats
Hemodynamic changes Correlate in time
Maximal effects 36h post

=[=Teltge]e]g) ][] [e]e)Y;

ST-segment area depression
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AS%49 Human Lung Epithelial Cells
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Chauhan et al, Cell Biol Toxicol 2005 (in press)
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In Vitro Cardiovascular Model
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Human macrophages Human lung epithelial AS49 + THP-1
THP-1 cells A549 Co-culture

Bioplex proteir LE’EBEA

liquid arrays

Human pulmonary artery

endothelialcells Endothelin
/ HPAE \ ~ isoforms

ET-3
Proteomics
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198 kDa

115 kDa
93 kDa

49.8 kDa

35.8 kDa

29.2 kDa

21.3 kDa

e HSPT0 related protein APG-2
78 kDa GRP pracursor

} HSPEO {mp)

HSPT1
~— HSPT0 {mp) Protein disulfida
i Wl fi
Tubulin 3_|Ph3 6 chain TN / isomerase A3 precursor

. \

o f L 4
Heterogenous nuclear

- ribonucleaprotain
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- Adapter-related protein

- complex 3 mu 2 subunit
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Serindthreonine Gintlai
protein kinase 8 *

Lamin A/C
Aldehyde /
cky  dehydrogenase \
\ e ) L

Alkyldibydroxyacetonephesphate synthase,
peroxisemal precursor

]

- Fascin {55 kDa actin

bundiing proten)
IMP

Pyruvate kinase, AT
isozymes M1/M2

Annexin A1 Alpha-enoclase

¥

Annexin AZ

A. Increasing protein levels
Cantrol

13

B. Decreasing protein levels

1. Control Contl
2. EHC-93 (5 mg) -

3, EHC-93 (10 ma) @
-

4. EHC-93 (15 mg)
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EHC EHC EHC
total sol insol

Vimentin < Protein disulfide
‘ = isomerase A3

(Spot: 785) g precursor
(Spot: 754)

Cristobalite (15 mg) TiO, (15 mg)

EHC EHC EHC SiO, TO,

total sol insol

4 Annexin A2
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Erevasclar s ES Vesaelllelr sotlfees)

AUIPESENISSIE! nterleukin-1 Iniilelenienigel clinigronzl
Luriefs
Crironic ififeciions
(ginigfiviils, ofoneriils, gic) RORICRENENISI

Messenger: cytokine Selectins

ICAM-1 VCAM-1
>

CRP Endothelial cell
C-reactive protein
N <3 pg/mL
R = 1000X Liver
Stable
SAA: Endothelin
Serum amyloid A Acute pt'1ase sICAM-1
pcrggns- sVCAM-1
s-Selectin
Serum STAVAN
ofint vWE
markers of Fibrinogen tPA
inflammation PAI-1
efc.

Adapted from:

Science 296:242-245 (2002) Health Canada

Santé Canada



Postexposure

Peptide 440s Peptide 830s Peptide 1400s

Pre 2h 24h 32h 48h Pre 2h 24h 32h 48h

Time postexposure to urban particles Time postexposure to urban particles Time postexposure to urban particles

2h 24h 32h 48h
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