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ABSTRACT 

A sudden rise in asthma attacks and a massive influx of people to hospital emergency rooms for 

respiratory distress have occasionally occurred during the grass pollen season, just before a severe 

thunderstorm. A few dozen of such episodes of thunderstorm asthma have been described in Europe 

over the last 40 years. The most catastrophic episode occurred in Australia in 2016, with several 

thousand people needing medical assistance for respiratory distress in less than 24 hours and the death of 

a dozen of them. These sudden epidemics remain poorly documented in France and the aerobiological 

mechanisms involved are not fully elucidated; a role for climate change and atmospheric CO2 

concentration is also suspected. Thunderstorm asthma is triggered by the dispersion of grass pollen 

allergens in the respirable fraction of atmospheric aerosol (PM10). The rupture of the outer envelope of 

the pollen grain is necessary to allow this dispersion. Pollen grains are known to rupture osmotically in 

rainwater but other mechanisms of rupture in dry and "semi-wet" atmospheric conditions remain to be 

explored. 

A sampling of grass plants will be programmed in order to constitute a collection of pollens presenting 

different qualities according to the location of the harvest in the European Metropolis of Lille by taking 

into account the following environmental risks: urban heat island, atmospheric concentration in carbon 

dioxide, levels of local atmospheric pollution and polluted soils. The consequences of these 

environmental parameters on pollen grain rupture will be determined, generally for the first time in the 

literature; indeed, only the facilitation of pollen rupture by pollution is known, but under unrealistic 

pollutant concentration conditions. The laboratory rupture tests will include the mechanism in aqueous 

solution (pollen immersion in water), in "semi-wet" conditions (exposure of pollen to partially 

humidified air), and in dry conditions (mechanical stress of pollen). The hypothesis of a facilitation of 

the rupture by electric fields characteristic of stormy conditions will also be tested. In parallel to these 

laboratory tests, atmospheric sampling campaigns of pollen, broken pollen and cytoplasmic granules will 

be carried out during the grass pollen seasons. This thesis work aims first of all at determining the 

susceptibility to rupture of grass pollens from plants growing within the Lille Metropolitan Area and will 

therefore serve as a first estimate of the risk of thunderstorm asthma for our city. 
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