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Abstract 
 

Toll-like receptors (TLRs) recognize conserved structures on/in microorganisms. The intracellular signalling 

pathways of TLRs are shared with IL-1R and IL-18R and their activation leads to transcription of pro-

inflammatory cytokines and type-I interferons. Signalling downstream of these receptors is strictly regulated via 

diverse mechanisms including downregulation of proteins important for signalling transduction and upregulation 

of proteins that negatively regulates signalling transduction. The intestinal lumen is populated with an enormous 

number of bacteria separated from the immune system with only a single layer of intestinal epithelial cells 

(IECs). Interestingly, IECs and immune cells in the lamina propria (LP) have a restricted expression of TLRs and 

an increased expression of negative regulators contributing to intestinal homeostasis. Mutations in several TLRs 

have been associated with inflammatory bowel disease (IBD) whereas less is known about the importance of 

intracellular signalling components. The aim with this thesis was to investigate the regulation of TLR signalling 

during homeostasis and intestinal inflammation.  

First, we tried to identify serum markers for early detection of intestinal inflammation in Gαi2-/- mice that 

spontaneously develop intestinal inflammation 12-25 weeks after birth. Serum concentrations of IL-18 was 

upregulated in ongoing colitis whereas IL-1Ra was upregulated in ongoing and in early coilits. Furthermore, 

splenocytes from Gαi2-/- mice had increased production of pro-inflammatory cytokines in response to TLR 

stimulation and Gαi2-/- peritoneal macrophages had an intact TLR cross-tolerance.  

To investigate the mechanisms involved in TLR signalling and cross-tolerance, IRAK-1-/- peritoneal 

macrophages were stimulated with LPS and/or LTA. IRAK-1-/- peritoneal macrophages had a reduced 

production of TNF and IL-10 in response to low concentrations of LTA whereas high concentrations of LPS 

resulted in decreased IL-10, but not TNF, production. Interestingly, increased concentration of LTA restored 

TNF production and reduced concentrations of LPS impaired TNF production from IRAK-1-/- peritoneal 

macrophages. With regard to TNF production, cross-tolerance was intact in IRAK-1-/- peritoneal macrophages 

after pre-stimulation with LPS followed by LTA stimulation whereas pre-stimulation with LTA followed by LPS 

stimulation induced a hyporesponsive trend. With regard to IL-10 production, cross-tolerance was not induced in 

IRAK-1-/- peritoneal macrophages after pre-stimulation with LPS followed by LTA stimulation whereas pre-

stimulation with LTA followed by LPS stimulation, unexpectedly, resulted in increased IL-10 production. 

Next, we investigated the importance of IRAK-1 for intestinal inflammation by treating IRAK-1-/- mice 

with dextran sulfate sodium (DSS). IRAK-1-/- mice had reduced body- and spleen weight at sacrifice. However, 

only male IRAK-1-/- mice were protected from intestinal inflammation as judged by colon inflammation score 

and thymic weights, indicating that the importance of IRAK-1 might be gender dependent. 

IRAK-M is a negative regulator that inhibits IRAK-1 signalling transduction in response to TLR 

stimulation. DSS treatment of IRAK-M-/- mice resulted in increased intestinal inflammation and reduced body- 

and thymic weight. Furthermore, mRNA expression of pro-inflammatory cytokines was up-regulated in distal 

colon tissue and in plasma. These results suggest that IRAK-M has an important role in intestinal homeostasis. 

In conclusion, results presented in this thesis highlight the delicate regulation of TLR/IL-1R signalling 

involved in homeostasis and intestinal inflammation. We identify IL-1Ra as a candidate serum marker for early 

detection of colitis in Gαi2-/- mice, we demonstrate that IRAK-1 is of importance for TLR2 and TLR4 signalling 

regulation and that IRAK-1 and IRAK-M regulates the immune response during intestinal inflammation induced 

in mice.  
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