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Study demonstrates for the first time that ticks weaken skin's immune 
response 
 

(Vienna, 28 September 2022) Hitherto, scientists have not fully understood why ticks are such 

dangerous disease vectors. A research team led by Johanna Strobl and Georg Stary from MedUni 

Vienna's Department of Dermatology shows that tick saliva inhibits the skin's defence function, 

thereby increasing the risk of diseases such as tick-borne encephalitis (TBE) or Lyme disease. The 

study was recently published in the Journal of Clinical Investigation. 

 

The researchers carried out their investigations on skin samples from volunteers and also on 

models of human skin, mimicking the bite of the most common European tick (Ixodes 

ricinus). In both cases, the team led by Georg Stary (MedUni Vienna's Department of 

Dermatology, CeMM Research Center for Molecular Medicine of the Austrian Academy of 

Sciences, Ludwig Boltzmann Institute for Rare and Undiagnosed Diseases) in collaboration 

with the research group of Hannes Stockinger (Center for Pathophysiology, Infectiology and 

Immunology at MedUni Vienna) identified rapidly occurring patterns of immunomodulation. 

For example, it was found that the function of immune cells, especially T cells, which are 

important for immunological memory, was disrupted by contact with tick saliva. 

 

Tick saliva modulates immune system 

The scientists made similar observations in early stages of model infection by Borrelia 

burgdorferi, the most common cause of Lyme disease. They found that pre-incubation of 

Lyme disease-transmitting bacteria (B. burgdorferi spirochetes) with tick salivary gland 

extracts impedes the accumulation of immune cells in the skin and increases the pathogen 

burden. "Overall, we found that tick feeding causes profound changes in the skin's immune 

system inhibiting the local immune response. This means that dangerous pathogens that are 

introduced into the skin together with tick saliva, can multiply more easily, leading to 

infection," says Johanna Strobl, lead author of the study, summarising the main research 

findings. 

 

Climate change increases danger from ticks 

Austria is one of the countries with the greatest prevalence of ticks. Nearly every second 

European tick is infected with pathogens, Lyme disease and tick-borne encephalitis (TBE) 

being the most common tick-borne diseases. The arachnids become active at a temperature 

of seven degrees. Due to rising temperatures associated with climate change, ticks now also 

pose a threat in higher-altitude regions of Austria and well into late autumn. 

 

 



PRESS RELEASE 

 
   Page 2 of 2 
 

Publication: Journal of Clinical Investigation 

Tick feeding modulates the human skin immune landscape to facilitate tick-borne pathogen 

transmission 

Johanna Strobl, Verena Mündler, Sophie Müller, Anna Gindl, Sara Berent, Anna-Margarita 

Schötta, Lisa Kleissl, Clement Staud, Anna Redl, Luisa Unterluggauer, Ana Elena Aguilar 

González, Sophie Weninger, Denise Atzmüller, Romana Klasinc, Gerold Stanek, Mateusz 

Markowicz, Hannes Stockinger, Georg Stary 

Doi: 10.1172/JCI161188  

Link to the study: https://www.jci.org/articles/view/161188 

 

 

Please direct enquiries to:  

Mag. Johannes Angerer 
Communication and Public Relations Manager 
Tel.: 01/ 40 160-11501 
E-mail: pr@meduniwien.ac.at 
Spitalgasse 23, 1090 Vienna 
www.meduniwien.ac.at/pr 

Mag.a Karin Kirschbichler 
Communications and Public Relations 
Tel.: 01/ 40 160-11505 
E-mail: pr@meduniwien.ac.at 
Spitalgasse 23, 1090 Vienna 
www.meduniwien.ac.at/pr 

 

 

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 departments and two clinical 

institutes, 13 medical theory centres and numerous highly specialised laboratories, it is one of Europe's 

leading research establishments in the biomedical sector. MedUni Vienna also has a medical history 

museum, the Josephinum. 
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