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Abstract:

Oxygen therapy is widely used in critically ill patients and usually exposes patients to
hyperoxia. Hyperoxia leads to multiple organ injury and results in an increased mortality
in patients. Gut and gut microbiota play an important role in modulating critical

illness. Our previous study has indicated that hyperoxia induces gut dysbiosis and gut
injury at the same time; and the activation of LPS / TLR-4 pathway is involved in the gut
injury induced by hyperoxia. There is an intensive cross—talk between gut and gut
microbiota. Our further study has found that gut microbiota enhances the gut injury
induced by hyperoxia; and preliminary study has found that the activation of LPS / TLR-4
pathway is involved in the intestinal flora enhancing intestinal injury induced by
hyperoxia. In this project, we first use metagenomic and metabolomic analyses to identify
the characteristic bacteria and its corresponding characteristic metabolites in gut
dysbiosis provoked by hyperoxia in both human and animal studies. Furthermore, we
investigate the molecular mechanism that the characteristic bacteria and LPS enhance the
gut injury induced by hyperoxia via LPS/TLR-4 pathway with selective microbiota
transplantation (SMT) / mono-colonization transplantation models, LPS intervention models
and so on. Finally, we explore the molecular mechanism of probiotics alleviating gut
injury induced by hyperoxia. Our study opens up a new field: Hyperoxia-gut microbiota—gut
injury, and it is of clinical importance.
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