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Body: The incidence of many western-world diseases, including asthma, has increased in recent decades.
The hygiene hypothesis has been the prevailing model to account for this increase, however epidemiology
studies also support the contribution of diet. Indeed, human populations that consume adequate or high
amounts of dietary fibre have a decreased incidence of inflammatory diseases. When fibre is fermented by
the gut microbiota, short-chain fatty acids (SCFAs) are produced, which have anti-inflammatory effects.
Therefore, fibre, the gut microbiota and SCFAs may play an important role in the development of asthma. In
this study we investigated the role of dietary fibre, the gut microbiota and SCFAs in the development of
asthma. Mice were provided high fibre, no fibre, standard diets, or SCFAs in their drinking water. We then
employed models of house dust mite-induced allergic airways disease (AAD) and assessed the effects on
hallmark characteristics including airways hyper-responsiveness, inflammatory cells, cytokine levels, and
serum IgE. Both a high fibre diet and the SCFA acetate reduced the development of AAD in adult mice.
When pregnant mice received a high fibre diet or acetate, the development of AAD in the offspring was
significantly reduced. Furthermore, consumption during the in utero phase was most effective at reducing
the development of AAD. In addition we show that the mechanism requires regulatory T cells, which are
regulated by inhibition of histone deacetylase activity. These results show that dietary fibre, the gut
microbiota and acetate drive epigenetic changes, which regulate the development of AAD and may explain
the incidence of asthma.
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