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The focus of this thesis is the different subsets of CD4
+
 T cells involvement in asthma and 

allergy. It encloses studies of asthma and allergy in both humans and mice. The work of the 

three papers has been performed during a time where the field has moved from a paradigm of 

separate entities of the studied T cell subsets to more flexibility and plasticity in these cells 

due to the microenvironment. Furthermore, the field of ribonucleic acid (RNA) has grown to 

include new RNAs such as microRNA (miRNA), demonstrating high impact on the 

microenvironment.  

The aims of this thesis were to determine in: Paper I. Glucocorticoid treatment during natural 

pollen exposure and the effects it poses on T regulatory (Treg), T helper 1 (Th) and Th2 cells 

in the nasal mucosa of allergic rhinitis patients. Paper II. Plasticity in circulating Treg, Th1, 

Th2 and Th17 cells and the relationship to eosinophilia in asthmatic individuals. Paper III. 

miRNA-155 affecting T cell dependent allergen induced eosinophilic airway inflammation.  

The results demonstrates that glucocorticoid treatment during pollen exposure affected the 

number of Treg and Th2 cells as well as the balance between the subsets investigated at site 

of inflammation. Furthermore, T cells co-expressing several regulatory transcription factors 

were found in asthmatics as well as in healthy controls. Finally, miRNA-155 deficiency 

reduced the number of airway eosinophils, Th2, Th17 and Treg cells after allergen challenge 

in a mouse model of allergic airway inflammation, while the transcription factor PU.1 was 

upregulated. Adoptive transfer of allergen specific CD4+ T cells resulted in a similar degree 

of airway eosinophilia in miR-155 KO and WT mice.  

We conclude that nasal glucocorticoids attenuate the allergic inflammation by maintaining the 

local relationship between Th1 and Th2 cells as well as between Treg and Th2 cells. 

Furthermore, T cells ability to co-express several regulatory transcription factors in both 

asthmatics and healthy controls indicates plasticity in vivo. Finally, miRNA-155 contributes 

to the regulation of allergic airway inflammation by modulating Th2 responses, via the 

transcription factor PU.1.  

Taken together these studies support that T cell shows flexibility and plasticity which can be 

affected by treatment, allergen exposure and miRNA expression and thus are in important 

regulators of asthma and allergy. Increasing the understanding of these processes may 

hopefully result in more specific future treatments. 
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