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Context: Due to strong demographic and climatic pressures, cities are part of an ever-increasing environmental 
stress (such as traffic congestion and air quality degradation) which impact the Health and Life Quality of urban 
and peri-urban populations. Despite the efforts (regulations and technology) dedicated since the 1990s to reduce 
air pollution, other factors (increase in transportation, densification of activities. ...) have contributed to maintain 
high concentration levels of air pollutants in these cities.  
 
Objectives: The PolluRisk platform developed with toxicologists (IMRB, Inserm) allows to study experimentally the 
mechanics of health impacts of air pollution. We expose murine models (mice, targeting different organs and 
different "pathologies") to simulate atmospheric pollution episodes (multiphase atmospheric environment is 
simulated, thanks to the national INSU/CNRS CESAM instrument: www.cesam.cnrs.fr) in order to quantify the 
intensity and/or the nature of the responses which vary according to the nature of the studied atmospheres. 
 
Main results: We have developed an experimental platform (including innovative protocols) that allows to expose 
biological models (currently mice, and in the near future drosophila and organoids) to realistic episodes of urban 
and peri-urban atmospheric pollution for several days. The first 4 experimental campaigns were conducted thanks 
to the LEFE project, and were followed by 5 campaigns in 2021. The simulated atmospheric episodes reproduced 
"Beijing like" or "Paris like" episodes, in winter and summer conditions.  
They supported various studies on respiratory effects to vulnerable populations, neuropsychiatric effects, impacts 
on digestive system, cardio-metabolic diseases and obesity, immune response, etc. 
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Illustration 1: View of the PolluRisk platform (Créteil, France), with the atmospheric simulation chamber in the background, 
and the exposure devices (with 3 white circles on a red glass) of preclinical models in front.  
Illustration 2: Marker of inflammation at the pulmonary level: IFNg is the interferon γ, a good early tracer of the presence of 
inflammatory sites. It is visible here that the mice of the CFTR branch (models of vulnerable populations with cystic fibrosis) 
subjected to a representative episode of the atmospheric pollution of Beijing (summer episode) present a more important 
quantity of this marker contrary to the mice without pathology (WT for Wild Type) or submitted to a reference atmosphere 
(Air). 



Future of the project : 
 
2 main structuring aspects are directly linked to the initial support of this LEFE-CHAT project, which acted as an 
incubator for us in a context where financing transdisciplinary approaches is always complicated: 
 
1°/ the "proof of concept" of the first experimental simulations allowed us to set up and have the REMEDIA project 
(2020-2024, project led by IMRB-INSERM and co-led by LISA) financed by the H2020 program within the framework 
of an "Exposome" call. The objective of the REMEDIA project is to better understand the contribution of the 
exposome to 2 incurable respiratory diseases: chronic obstructive pulmonary disease (COPD) and cystic fibrosis. 
Thirteen European partners are contributing to this project, which is funded by the H2020 program in the order of 
11 million euros. 
 
2°/ A dedicated laboratory will be built in a new building of UPEC 
(BRB, Créteil, France, starting 2022), where a new dedicated 
platform will be established (CPER funding). This will allow to 
increase the exposure capacities (we cannot currently meet the 
demands of the health/biology teams), to expose larger numbers 
(essential for statistical studies), and will also allow to do multi-
exposures over time. The main laboratory will host the 
"atmosphere simulation" part (see background of the side photo), 
while below a laboratory (connected to the animal house of the 
building) will be dedicated to the exposure of biological targets.  
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