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We thank Drs McCarthy and Ferguson for their letter [McCarthy & Ferguson, 2023] commenting on our Research Article ‘The metabolic interplay between dietary carbohydrate and exercise and its role in acute appetite regulation in males: A randomized controlled study’ [Frampton et al., 2023]. Their insights on the potential involvement of the gut microbiota in the appetite-hormone responses triggered by acute exercise are intriguing, particularly their suggestion of the role of the short chain fatty acid (SCFA) propionate in stimulating exercise-induced GLP-1 release.
We did not observe differences in plasma propionate in response to acute exercise levels, likely due to this metabolite being below the limit of detection for the employed 1H nuclear magnetic resonance (NMR) analysis [Wishart et al., 2007]. Quantitative gas chromatography–mass spectrometry (GC–MS) methods would have been needed to explore temporal differences in plasma propionate between study conditions [Brignardello et al., 2022]. 
Our findings did highlight increased plasma acetate, succinate, and lactate in response to exercise. McCarthy and Ferguson hypothesize that heightened levels of these three metabolites may mirror an increase in propionate produced by gut microbes. However, existing research [Van Hall et al., 2002; Reddy et al., 2020] indicates that these metabolites primarily stem from active muscles during exercise, rather than originating from gut microbial activity. Sophisticated research conducted with multicatheterized pigs has precisely measured the organ-specific exchange of SCFA [Kirschner et al., 2021] and other products of gut microbial activity [Jang et al., 2019] during resting conditions. It would be interesting to use a similar methodological framework to evaluate the alterations in metabolite fluxes during exercise, thus delineating the specific contributions of muscle and gut to the elevation of plasma SCFA, succinate, and lactate induced by exercise in animal models and humans.
McCarthy and Ferguson suggest that propionate and other products of gut microbial activity trigger the release of GLP-1 through the apical/luminal surface of enteroendocrine L-cells. However, it is possible these metabolites also promote GLP-1 release via the basolateral surface of L-cells [Reimann & Gribble., 2016]. Our observations revealed a positive association between circulating levels of GLP-1 and acetate during exercise, in accord with a previous study which found GLP-1 concentrations to be correlated with circulating but not faecal SCFA levels in humans [Müller et al., 2019]. This effect could be mediated by the SCFA receptor, free fatty acid receptor 2 (FFAR2), that resides on the basolateral membrane of intestinal L-cells [Tough et al., 2018] and would expected to be more responsive to the considerably higher plasma levels of acetate (~100 µmol/L) than to the circualting levels of propionate and other SCFA (<5 µmol/L) [Frampton et al., 2020].
The work referred to which analysed faecal water to demonstrate changes in SCFA production following chronic exercise training [Allen et al., 2018] is very interesting. However, as a faecal sample would only provide a single ‘snapshot’ of gut microbial composition and activity within the proximal large intestine, this approach was thought to be less useful for our short-term study; the expected variation in faecal sample collection among individuals after each study visit would have limited utility to explain the transient appetite responses observed with acute exercise. Innovative methodologies using ingested sampling capsules [Shalon et al., 2023] and nasogastric catheters [van Trijp et al., 2021], which allow repeated luminal sampling from specific gut regions, offer promise in capturing dynamic changes in gut microbial metabolism during and after exercise, potentially elucidating their mechanistic roles in acute appetite regulation.
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