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Ultrafine PM 0,1

Fine PM [1-0,1]

Intermodal PM [2,5-1]

Coarse PM [10-2,5]

Black carbon

POM: particulate organic matter

NO 3
-

Na+

Cl-

non sea salt SO 4
2-

NH4
+

other ions

mineral dusts



Chemical analysis

Kerbside station Urban background

PAH

Métals

210 µg/g

Fe et Cu

109 µg/g

Cd et Pb



� current explanations / hypotheses:

inhaled particles cause a pulmonary 
inflammation with systemic   release of 
cytokines
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Inflammatory effects of PM 2.5 exposure on 
rat

After 24 h, broncho-alvéolar 
lavage and measure of 
inflammatory cells and cytokines

Intratracheal injection of PM

TNF-aaaa IL-6 GRO- aaaa



Araujo, J. A. et al. Circ Res 2008;102:589-596
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Boland et al., AJP 2000, Bonvallot et al., AJRCMB 2 002, Baulig et al. AJP 2003



cellule épithéliale respiratoire

Boland et al., Am. J. Physiol., 1999- 2000
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Treatment
10 µg/cm² – 24h 
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NS :  not statistically different
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H2DCF-DA

H2DCF

DCF

Flow cytometry
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Cellular responses induced by oxidative stress
(1)

Li et al. (Clin Immunol 2003)
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Cellular responses induced by oxidative 
stress (2)

Li, Xia and Nel , Free Radic Biol Med, 2008



The " particle stress "

Modulation of gene expression

Inflammatory response

Genes of inflammation

Transcription factors

ROS

Signal Transduction
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Oberdorster, EHP, 2005

Surface 140 m 2


