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Role of the gut microbiota in the modulation of the gut-liver-brain
axis in alcohol use disorders: proof of concept the with the fecal
microbiota transplantation
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It is well established that alteration of the gut microbiota composition can disturb many aspects of host physiology,
including metabolism, immunity and peripheral and central nervous system with consequences for brain functions
and behavior. In a previous study, we found that alterations of the gut microbiota composition of alcohol-dependent
(AD) patients were associated with high scores of depression, anxiety and alcohol craving, as well as low score of
scociability, suggesting the existence of a gut-brain axis in AD patients.
In this new experimental study, we demonstrated the causal role of the gut microbiota in the development of the
psychological symptoms associated with alcohol dependence, by using fecal microbiota transplantation. The
microbiota of AD patients and healthy controls (CT) were transferred into two groups of mice which were
subsequently tested for behavior. We found that mice transplanted with the gut microbiota of AD patients exhibited
increased depression-like behavior and decreased social behavior compared to CT-recipient mice. Furthermore,
AD-recipient mice showed alterations of brain functions such as myelination, neurotransmission and
neuroinflammation. Blood metabolomics analysis revealed, in AD-recipient mice, elevated ethanol concentration
and decreased levels of a ketone body, the b-hydroxybutyrate (BHB). Rising the levels of BHB through nutritional
approach (ketogenic diet) improved sociability and brain functions in mice, thereby supporting the hypothesis that
BHB is a key metabolite in the gut-liver-brain axis. The involvement of these two metabolites, ethanol and BHB,
and their links with the psychological symptoms were confirmed in a cohort of AD patients.
The results of this study confirm the production of ethanol by intestinal bacteria that consequently impacts liver and
brain metabolism, and reinforce the existence of a gut-liver-brain axis in alcohol use disorders.
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