Low dietary fibre: a sex-dependent regulator of inflammation and blood pressure
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Introduction. Dietary fibre lowers blood pressure (BP) via the gut microbiome, through the production of the metabolites short-chain fatty acids (SCFAs), which are potent immunomodulators. Suboptimal fibre intake, which is observed in 9 out of 10 Australians, contributes to hypertension development. However, how fibre deficiency promotes hypertensive development remains unknown. 

Aims. To investigate how long-term low fibre intake impacts BP and the immune system in mice.
Methods. Male and female C57BL/6 mice were fed a control or low fibre diet from weaning to 6 or 12 months of age (N=8-10/sex/diet/timepoint). BP was assessed by non-invasive CODA tail-cuff every 2-3 weeks. Body composition was determined by EchoMRI. Gut permeability was assessed using FITC-dextran. Deep immunoprofiling was performed in the spleen and aorta using flow cytometry by Cytek Aurora. Caecal SCFAs were quantified by mass spectrometry.
Results. 12 months of low fibre intake did not alter BP, body composition or gut permeability. Male mice on a low fibre diet for 6 months had elevated splenic NK cells (P=0.049) and CD4+ T cell subsets (P=0.045). Aortic macrophages (P=0.033), neutrophils (P=0.013) and monocytes (P=0.015) were also increased. While splenic or aortic inflammation was not evident at 12 months, splenic CD8+ T cells with an exhausted phenotype were elevated (P=0.045). Conversely, no changes to immune profiles were evident in female mice at 6 or 12 months. The SCFA butyrate was decreased in the caecum of low fibre-fed males (P=0.001), whereas propionate was lower in females (P=0.02) at 12 months, compared to those fed a control diet.
Discussion. Long-term intake of low dietary fibre promotes inflammation in male, but not female, mice. This inflammation progressed into an exhausted T cell profile, where T cells progressively lose their effectiveness. The sex differences in inflammation correlated with sex-specific changes in SCFA production. This suggests the inflammation is driven by lack of specific SCFAs, which underlies the susceptibility to hypertension caused by low dietary fibre intake. 
