High-fibre diet intervention post-stroke is protective in male but not female mice
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Introduction. A lack of dietary fibre intake is associated with an increased risk of ischaemic stroke. However, the average person consumes only 40-50% of the recommended daily dietary fibre intake. The gut microbiota uses dietary fibre to generate short-chain fatty acids (SCFAs). We recently found that a high fibre diet or SCFA intake post-stroke improves functional outcomes, decreases neuroinflammation and promotes neurogenesis in male mice. However, whether a high fibre diet or SCFAs post-stroke have similar benefits in females remains undetermined. 
Aims. To assess whether a lack of dietary fibre worsens stroke outcomes and if a post-stroke intervention with a high fibre diet or SCFAs improves outcomes in female mice.
Methods. Female and male C57BL6 mice (7-8 weeks old) were placed on a low or high fibre diet for 4 weeks before photothrombotic (PT) stroke or sham surgery (n=9-10/group, anaesthetic: inhaled 2% isoflurane). Following stroke, mice either continued on a low fibre diet, with or without SCFAs added to the drinking water (100mM Mg-Acetate and 100mM Na-Butyrate) or were switched to a high fibre diet. Female mice were assessed for motor function impairment pre-stroke and 1-7 days post-stroke. Magnetic resonance imaging and thionin staining were performed to evaluate infarct volume. Immunofluorescence was used to label immune cells and neuroblasts in the brain. RNA-sequencing was performed in the ischaemic and contralateral hemisphere of female and male mice (n=4-6/group).
Results. Neither dietary fibre nor SCFAs improved motor function or infarct volume following PT stroke in female mice. Additionally, neither treatment decreased neutrophil and macrophage numbers or promoted neurogenesis, which had been previously observed in male mice. However, a high fibre diet, but not SCFAs, decreased microglia within the ischaemic hemisphere by ~50% (0.15(0.02, n=9) compared to the low fibre group (0.28(0.02, n=9, P<0.005) in females. Genes associated with the resolution of ROS-induced DNA damage were uniquely upregulated in the ischaemic hemisphere of high fibre male, but not female mice (P<0.05). 
Discussion. We observed sex-specific differences in the benefit of dietary fibre on functional outcomes, neuroinflammation and neurogenesis acutely following PT stroke in mice. This suggests post-stroke fibre interventions may be more beneficial for males. 
