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Introduction. Hypertension affects one in three Australian adults and is the leading cause of death globally. Despite the range of available medications, more than half of patients do not have their BP under control due to poor adherence, difficulty finding the right treatment due to side effects, or avoiding medication altogether. Diet plays a crucial role in cardiovascular health, with high-fibre intake shown to lower BP through the production of short-chain fatty acids (SCFAs), formed during fibre fermentation. A clinical trial found that a chemically modified resistant starch that releases SCFAs in the colon (HAMSA/B) significantly reduced BP in hypertensive patients via the gut-brain axis. Although the exact mechanism is still unclear, SCFAs may influence BP.
Aims. To investigate the effects of SCFA supplementation on the gut-brain-immune axis of BP regulation. 
Methods. The GRAINS-BP trial will recruit 29 adults with untreated hypertension (≥140/90 mmHg) for a randomised double-blinded, placebo-controlled, cross-over study using the non-commercially available HAMSA/B shakes taken twice daily. Over 48 days including a 20-day washout period, participants will attend four visits at Alfred Hospital, Melbourne. Measurements will include muscle sympathetic nerve activity (MSNA), heart rate variability as an indirect measure of vagal activity using continuous heart rate monitoring, 24-hr ambulatory BP, cognitive and mental wellbeing tests, and gastrointestinal transit time. Faecal, urine, and blood samples will be collected at each visit to assess microbiome, cardiometabolic, renal, and immune markers. Mediation analyses will be performed to determine causation.
Expected Results. The primary outcome of this study is the effect of SCFA supplementation on the autonomic nervous system. Secondary outcomes include changes in 24-hour BP, plasma SCFA levels, immune cell profiles, gut microbiome profiles, cognitive function, quality of life, and gastrointestinal transit time. 
Discussion.  The GRAiNS-BP trial will help confirm and uncover how SCFA supplementation lowers BP, including whether it acts through the gut–brain axis. By clarifying these mechanisms, the study will strengthen evidence for SCFA supplementation as a viable non-pharmacological treatment for hypertension.
