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Abstract

Our gut microbiome has far-reaching effects on our bodies - including on our brain. Gut microbes
primarily communicate with the brain via metabolites that are carried in the bloodstream. However, to
influence neuronal cells, these metabolites must first interact with the blood-brain barrier (BBB). While diet
influencing the brain has been well documented, the impacts of specific metabolites on the BBB are not.
To close this gap, researchers combined cell culture and mouse models to examine two metabolites:
trimethylamine N-oxide (TMAO) and its precursor trimethylamine (TMA). In humans, both TMAO and
TMA are generated by the microbiota from dietary fish and seafood. At physiologically relevant
concentrations, TMAO enhanced the integrity of the BBB and protected it from inflammatory damage. In
fact, long-term exposure to TMAO in mice protected cognitive function from inflammatory challenge. In
contrast, TMA impaired BBB function and disrupted the tight junctions between endothelial cells.
Although more human research is needed, these results are consistent with the BBB being an interface in
the gut-brain axis and contribute to our understanding of how individual microbial metabolites interact
with the brain.
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