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Abstract

Irritable bowel syndrome affects ~11% of the population in the Western world and is
characterised by altered bowel habits and abdominal pain. The range of additional
symptoms between subjects makes the group of IBS patients heterogeneous. Increased
immune activity, altered gut microbiota and diet are implicated in symptom generation
though the mechanisms are poorly understood. Moreover, gut microbiota and immune
activity interplay in relation to symptoms requires elucidation and while dietary
intervention is effective in some patients its impact on gut microbiota is unclear. Most
likely, all patients do not share the same symptom generating mechanisms, and thus
better means to stratify patients for both research and treatment is required.This thesis
aimed to demonstrate how gut microbiota, the immune system and their crosstalk
result in symptom generation in IBS patients. Furthermore, we aimed to demonstrate
how dietary intervention affects microbiota of the gut and if patient responsiveness to
intervention therapy could be predicted by gut microbiota profiles.This thesis
demonstrates that a diet low in poorly absorbed carbohydrates (FODMAP) changes
the gut microbiota composition and reduces beneficial bacteria in IBS patients.
Moreover, the composition of gut microbiota can be used to discriminate patients
whose IBS symptoms improved or not after a low FODMAP diet. Additionally, serum
or mucosal cytokines cannot be used alone to diagnose IBS. However, a subset of
immuno-active patients had comparatively raised serum levels of pro-inflammatory
cytokines to healthy subjects and immuno-normal IBS patients, although no major
associations between cytokines and symptoms were found. Further, IBS patients had
an altered mucosal expression of genes associated with an innate antimicrobial
response compared to healthy subjects. The antibacterial gene expression response
profiles as well as faecal and mucosal bacterial profiles were different between
immuno-active and immuno-normal IBS patients, but were not associated to
symptoms. In conclusion, a subset of IBS patients has altered immune activity,
deemed by cytokine and innate antimicrobial response profiles, which do not seem to
be associated with any specific symptom profile. Further, faecal microbial profiles
may be used to identify responders to low FODMAP diet therapy but negative impact
of the diet on beneficial bacteria requires further investigation. Thus, this thesis has
identified novel subgroups of IBS patients based on underlying mechanisms which
may guide development of innovative therapy options.
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