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Effects of a 217 km ultramarathon on the composition of the gut microbiota of a runner with alow-fiber diet
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Moderate physical activity can positively change the gut microbiota (GM). It is known that ultramarathon, an extreme physical
exercise, causes disturbances of physiological homeostasis and GM in runners. Diet is the most important modulator of GM. A high-
fiber diet is associated with the proliferation of bacteria that produce short-chain fatty acids, which could be beneficial for human
health. The aim of this study was to investigate the change in GM composition of a runner on a low-fiber diet after a world
ultramarathon. The study was conducted during the 2021 edition of the Brazil 135 Ultramarathon (BR135), a single-stage mountain
ultramarathon over a distance of 217 km. A food frequency questionnaire and a stool sample were collected 7 days before the race
(TO). Two further stool samples were collected 15 minutes after the race (T1) and 7 days after the race (T2). The GM was analyzed by
metagenomic shotgun sequencing to assess the microbial composition across the different time points. A male ultramarathon runner
with aBMI of 27.87 kg/m2, 44 years old, on alow-fiber diet (7 g/day) and ranked 101% in BR135, was studied. ?-diversity remained
stable after the race, followed by a decrease at T2. The Bacillota/Bacteroidotaratio increased after the race. No Bacteroidota detected
7 days after the race. The proliferation of Pseudomonadota and Verrucomycetota was observed at T1. The presence of Veillonellacea
was not detected. At the genus level, Blautia did not change post- race, but showed aclear increasein T2. At the specieslevel, higher
proportions of Eubacterium rectale and Ruminococcus bromii were observed at the beginning, which decreased dightly after the race,
followed by a notable decrease at T2. In contrast, Blautia wexlerae and Fusicantenibacter saccharivorans remained stable after the
race, followed by a strong increase 7 days after BR135. The decrease in ?-diversity combined with the increased Bacillota/Bacteroida
ratio could indicate a disruption of GM homeostasis. The increase in the proportion of Psudomonadota could be related to a high
protein intake, which may explain the decrease in fiber-fermenting bacteria. Taxa of this phylum can synthesize metabolites harmful
to human health, such as TMAO. The absence of Veillonellaceae contrasts with previous findings of increased numbers of Veillonella
species in ultramarathon runner. They are thought to have an ergogenic effect on endurance by converting lactate into short-chain
fatty acids. In addition, areduction in Eubacterium rectale and Ruminococcus bromii, an important fiber-fermenting species, possibly
due to low fiber intake, which may affect gut health by reducing butyrate production. The marked increase in Blautia spp. at T2,
suggesting a delayed response of this species to the physiological stress of the ultramarathon or to nutritional factors during the
recovery phase. In conclusion, the combination of extreme physical exertion during BR135 and alow-fiber diet may have negatively
impacted the runner’s GM, suggesting a possible detrimental effect on gut health after an ultramarathon.
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