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It has been shown that host-microbe interactions shape immune responses and their impact 
reaches beyond the local environment. Indeed, changes in the gut microbiome are 
associated with allergic diseases in the lung, suggesting a vital cross-talk between these 
separate mucosal sites through the gut-lung axis. Here we raised the question, whether this 
axis is bi-directional.  
We tested the impact of ovalbumin (OVA)-induced allergic airway inflammation and orally 
induced specific tolerance on the composition and function of the intestinal microbiome. First, 
we established the corresponding mouse models. Next, Fourier-transform infrared 
spectroscopy (FT-IR) and Illumina MiSeq sequencing of 16S rRNA gene amplicons were 
used to perform microbial community analysis. Finally, metabolites in feces and serum were 
analyzed with mass spectrometry (MS).  
Compared to OVA-allergic mice, orally-tolerized mice exhibited reduced methacholine-
induced airway hyper responsiveness, eosinophilia and lower levels of OVA-specific Th2 
cytokines in the re-stimulated lungs, mediastinal lymph nodes and splenocytes. Cecal 
samples analyzed with FT-IR indicated shifts in the microbiome of tolerized and sensitized 
mice compared to naïve mice. Preliminary analysis of 16S rRNA gene sequence data 
indicated changes in relative abundances of the families Prevotellaceae, Rikenellacea and 
Defferibacteraceae. MS revealed a distinct metabolite pattern in serum of sensitized mice, 
showing a decrease of L-carnitine and its alkylated forms compared to sham-controls. Next, 
we aim to evaluate whether allergic airway disease or tolerance induction is transferrable by 
the gut microbiome to germ-free mice and which metabolic changes are caused by bacteria.  
The precise characterization of the gut-lung axis, the understanding of the communication 
between the tissues and its impact on shaping the immune system might pave the way to 
novel intervention strategies for allergic diseases. 
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