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Context : Atmospheric pollution is a major concern for public health. (PM) is believed to induce a pulmonary 

oxidative stress that plays a key role in damaging cellular responses that cause several millions of premature 

deaths worldwide every year. Oxidative potential (OP) of PM is increasingly considered and studied as a relevant 

metric for health impact, for addressing toxic contents among contrasted aerosols. 

Objectives / scientific questions (2-3 lignes) 
1- Validate a protocol of oxidative potential of aerosols according to different types of aerosol mixtures and long 
collection series. 
2- Determine the parameters of the aerosol composition that influence the inhalation bioavailability of metal and 
organic particles. Is the measurement of the OP possible within a biological fluid? 

3- Link these "proxies" of the health impact to the detailed particle chemistry and their contribution to the sources 

of PM. 

 
Main results (y compris les relevés de conclusions des réunions de coordination si c’est l’objet du financement LEFE) 

OP can be assessed by several acellular biochemical assays and various methodologies, but as yet, no consensus 

has emerged in this recent field of research. While most studies extract PM in water or methanol which are poorly 

representative of physiological conditions encountered by PM in the lungs, this research assesses the 

consequences of more realistic conditions on OP measurements. We have investigated the impact in oxidative 

potential of PM, assessed by the dithiothreitol (DTT) assay (a widely used OP assay) after an extraction in several 

simulated lung fluids, taking bioacessibility into account. This is very important, as recent toxicological studies 

suggest that only the bioavailable fraction of PM is likely to reach bloodstream where inflammation ensues. 

The major finding of this study is that all simulated lung fluid extracts induce different OP results for PM when 

compared to water, highlighting the importance of this factor. Our conclusions show that water extraction, which is 

widely used for OP measurements, tends to overestimate the OP of ambient PM. Moreover OP was found to 

greatly be dependent of the speciation. 

In addition, we have studied the contribution of each PM source (assigned with more than 100 species, including 

organic and carbonaceous compounds, ions, metals and aethalomether measurements) to the oxidative potential 

of PM studied through two widely OP assays (DTT and AA (ascorbic acid) assays) after an extraction in simulated 

lung fluids, taking bioacessibility into account. To our knowledge, it was the first study coupling such detailed 

speciation and OP measurements for one hundred samples collected over a year. We developed in this study a new 

statistical model using a coupled approach with Positive Matrix Factorisation (PMF) and multiple linear regressions 

to attribute a redox-activity per PM sources. Our results highlight the importance of the Biomass burning and 

Vehicular sources to explain the observed OP for both assays. 

Very recent studies combined epidemiology data and several OP measurements to evaluate links between OP 

measurement and observed pathologies, with contradictory results. Even though, OP measurements through the 

DTT assay appeared correlated with some health outcomes, other OP measurements were poor indicators of PM 

toxicity. Such diverging results suggest a missing link that lung bioaccessibility could account for. We are confident 

that our results may lead to new bioaccessibility-based OP assays and case-crossover studies with epidemiological 

data to evaluate how this indicator can improve the prediction of PM toxicity and health outcomes. 
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Figure 1: OPDTT of PM from different 
locations and extracted in the 
different media (ALF, Gamble or 
Gamble DPPC solutions or Milli-Q 
water). Bars correspond to standard 
deviation of duplicate.  

 
 

 

Figure 2: Normalized seasonal 
contribution of the sources to A) the 
PM10 total mass, B) the oxidative 
potential (OP AAv). DJF is December-
January-February, MAM is March-
April-May, JJA is June-July-August 
and SON is September-October-
November. 

Future of the project: This project provided strong basis in developing robust OP methods which allow us to have a 
firm ground for further research. 
ANR Grant 2018 GET OP STAND OP (under review) 

LEFE-Ec2CO 2017 et 2018 : Carembios 

LEFE 2018 : EPPI 
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