PM pollution: Oxidative Potential of PMjg in the Arve Valley (France) — comparison of two
different assays measurement
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In vitro studies have shown that effects of airleorn (London, UK) and DTT assay, at the LTHE-LGGE
particles (aerosols) on human health can be mainly(Grenoble, France) on a long series of PM
attributed to their inflammatory potential due teet  environmental samples (DECOMBIO filters).
oxidative species they carry (Kelly, 2003). Patatel Moreover, because bioaccessibility is also a key
matter (PM) induces the production of reactive @tyg parameter to investigate, to predict PM toxicity
species in the airways and, if these exceed thiabla (Caboche, 2010), we also propose an improvement of
antioxidant defenses oxidative stress ensues (Kelly DTT assay. We settled solutions of extraction
2003). mimicking more closely the lung fluid compositiand
To predict aerosol toxicity, a key parameter to thereby taking into account the bioaccessibilitythe

investigate is the oxidative potential of PM. Inisth OP assays.
respect several, non—invasive screening assaystr() Finally, these oxidative potential measurements
have recently been developed (Cho, 2005. Uzu, 2011will be compared and correlated with extensive
Kelly, 2011. Janssen, 2014). chemistry data: EC, OC, ions, PM10, PAH and

Arve Valley (Auvergne-Rhéne Alpes, France), derivatives, HULIS, biomass tracers, hopanes, metal
as other alpine valleys, frequently experiences iyl sugars and polyols.
concentrations. As a consequence this French area
frequently exceeds limit and quality values frone th This work was supported by the INSU LEFE-CHAT
European Union air quality directive 2008/50/EC for 2015-2018 program and by ADEME (Primequal
PM;; and PMs mass concentration (Golly, 2015). Decombio project 2014-2018). LTGE is part of Labex
These exceedances are due, in part, to the particul OSUG@2020 (ANR LABX56).
topography, specific  weather conditions and
anthropogenic activities. To address this issue, aKelly, F.J. (2003)Oxidative stress. its role in air
national program has been deployed to reduce the pollution and adverse health effects, Occupational
contributions of biomass burning to RiWy changing and environmental medicine, 60(8), 612-616.
wood stoves in three townshiplato this framework,  Cho, A.K. (2005)Redox activity of airborne particulate
the DECOMBIO scientific project aim is, amongst matter at different sites in the Los Angeles Basin,
others, to observe if there is modification of BM Environmental Research, 99 (2005), 40-47.
chemistry and reduction of Pl mass concentration Uzu, G. (2011)In vitro assessment of the pulmonary
following replacement of these wood stoves. Three  toxicity and gastric availability of lead-rich particles
sites, Chamonix, Marnaz and Passy, offer threemdifft from a lead recycling plant, Environ. Sci. Technol.
areas of the valley where studies were undertaken t 45, 7888-7895.
establish the contribution of biomass burning o8er Kelly, F.J (2011)The Impact of the congestion charging
years. Furthermore, an extensive study of the scheme on air quality in London, Research report
composition of PMy was undertaken. To extend this 155, Health Effects Institute, Boston, Mass., U.S.A
work, we next investigated the oxidative potentidl Janssen, N.A.H. (2014)Oxidative Potential of
these PMysamples. This was achieved by using two in particulate matter collected at sites with different
vitro assays - the respiratory tract lining fluildTLF) source characteristics. Science of the total
model (Mudway, 2005) and the DTT assay (Cho, 2005) environment 472 (2014) 572-581.

The RTLF exposure model involves following Golly, B (2015) Large chemical characterisation of

the depletion of three antioxidants commonly foamd PM10 emitted from graphite material production:
the surface of the lung - ascorbate, reduced gliatae application in source apportionment. Science of the
and uric acid. The DTT assay was developed to sitaul total environment, 538, 634-643.

the in vivo generation of superoxide radicals. DiET  Mudway, I.S (2005)Combustion of dried animal dung
used as a surrogate of the biological reducing tagen as biofuel results in the generation of highly redox
(NADH and NADPH) and is, therefore, considered as  active fine particulates, Particle and Fibre
an antioxidant. Toxicology, 2-6.

Here, we report, a comparison of the oxidative Caboche, J (201TD)evelopment of an in vitro method to
potential measurements undertaken across one year estimate lung bioaccessibility of metals from
sampling (one sample every three days on thres)site atmospheric particles. J. Environ. Monit. , 13, 621-
with the RTLF exposure model, at the king’s College 630.



