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  Ragweed allergy: aggressiveness of pollen is determined by its place of 

origin and by the environment 

 

(Vienna, xx July 2022) The different geographic and climatic regions from which ragweed pollen 

originates, as well as the degree of environmental pollution, may influence the severity of 

allergic reactions such as hay fever and asthma. Pollen from plants in different areas exhibit 

different levels of aggressiveness. This is the conclusion reached by an inter-university study 

team led by MedUni Vienna and involving the University of Vienna and the University of Natural 

Resources and Applied Life Sciences. The study was recently published in the journal "Frontiers 

in Allergy". 

 

The research team developed an allergy model in which mice inhaled pollen from ragweed 

plants (Ambrosia artemisiifolia) collected in different geographic locations. They found that 

even a small amount of pollen (a total of 180 pollen grains) is sufficient to produce an allergic 

reaction, much less than the high pollen concentrations found in the air during the seasonal 

flowering period. As a result of climate change, the European flowering season is getting 

longer, and the plant is able to spread to more northerly areas. Furthermore, the regional 

origin of the pollen determines the severity of the allergic reaction it produces. The lead 

researcher and coordinator of the "Atopica" project, Michelle Epstein from MedUni Vienna, 

explained: "Our study shows that pollen from distinct environments can differ in its 

aggressiveness. So not only the concentration of the pollen in the air but also intrinsic 

changes (from within) related to the environment could alter the pollen's ability to sensitise 

and cause more severe allergic symptoms." 

  

Wolfram Weckwerth, Professor at the Department of Functional and Evolutionary Ecology of 

the University of Vienna and one of the authors, said: "We now know that environmental 

factors change the aggressiveness of pollen. The next steps are further characterisation of 

the pollen, especially at the molecular level, to unambiguously identify the mixture of 

allergenic components." Anke Bellaire, a collaborator at the Department of Structural and 

Functional Botany at the Department of Botany and Biodiversity, University of Vienna, and 

also one of the authors, added: "Following these exciting results, we plan to continue 

ultrastructural subcellular analysis of ragweed pollen for further characterisation." 

 

Gerhard Karrer, professor of botany at the University of Natural Resources and Applied Life 

Sciences, who was part of the team that collected the pollen in Austria, said: "The control of 

ragweed is a major public health concern and an adaptation strategy for mitigating and 

managing the impacts of climate change." 
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According to the researchers, there is a high probability that climate change and other 

environmental factors will also affect a number of other pollen-producing plants. This applied 

research model now provides a strategy for further studies investigating the impacts of 

climate change on pollen allergy. 

 

33 million Europeans suffer from ragweed allergy 

Ragweed (Ambrosia artemisiifolia) is a highly allergenic plant whose pollen causes hay fever 

in sensitized people and can lead to asthma. Currently, over 33 million Europeans suffer from 

ragweed allergy and researchers predict an increase to 77 million cases by 2060 as a result 

of climate change. The EU's annual economic burden of allergic asthma is already estimated 

to be as much as €151 billion. Ragweed is an invasive plant that is spreading particularly 

rapidly in Europe in the French Rhône Valley, in northern Italy, Hungary and Croatia. The 

season begins in August and extends throughout autumn. However, with global warming, the 

season is getting longer, and warmer temperatures will encourage ragweed plants to grow in 

more northerly areas and at higher altitudes. A single plant can produce about a billion 

grains of pollen per season, and these can travel over a thousand kilometres on the wind. 

 

It is hoped that these study results, obtained as part of the European Union's Seventh 

Framework Programme, Atopica (Atopic diseases in changing climate, land use and air 

quality, Grant Agreement No. 282687), will pave the way for ragweed alerts and regulations 

aimed at allergy prevention. 

 

Publication: Frontiers in Allergy 

"Influence of the environment on ragweed pollen and their sensitizing capacity in a mouse 

model of allergic lung inflammation." 

Shu-Hua Liu, Sahar Kazemi, Gerhard Karrer, Anke Bellaire, Wolfram Weckwerth, Jakob 

Damkjaer, Oskar Hoffmann and Michelle M. Epstein; Front. Allergy 3:854038. 

doi: 10.3389/falgy.2022.854038 
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Medical University of Vienna - short profile  

Medical University of Vienna (MedUni Vienna) is one of the most traditional medical education and 

research facilities in Europe. With almost 8,000 students, it is currently the largest medical training 

centre in the German-speaking countries. With 6,000 employees, 30 university hospitals and two 

clinical institutes, 13 medical theory centres and numerous highly specialised laboratories, it is also 

one of Europe's most important top-level research institutions in the biomedical field.  

 


