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Abstract

Normal gut microbiota forms stable communities among bacteria and exhibits
strong resistance to the invasion of foreign pathogenic bacteria. This inhibitory effect
of gut microbiota on the invasion and colonization of pathogenic bacteria is called
colonization resistance (CR). When CR by the gut microbiota is suppressed due to the
treatment with antibiotics, etc., pathogens such as Enteropathogenic Escherichia coli
(EPEC) and Salmonella, and pathobionts such as Clostridioides difficile colonize and
proliferate in the intestine.

In the last ten years, there have been moves to the clinical application of CR by
the gut microbiota for the purpose of treating enteric infections. Since the report
published at NEJM in 2013 has shown that fecal microbiota transplantation (FMT) is
effective in recurrent C. difficile infection (rCDI)' , the development of stool samples
as medicine has proceeded. And in 2022, fecal samples for FMT for rCDI have been
approved as medicines in Australia and the United States™”.

We have shown that gut bacteria belonging to Clostridium cluster IV & XIVa,
which are major members of the gut microbiota, exhibit strong CR against
enteropathogenic bacteria’. Consistent with this finding, an oral medicine with
ethanol-treated human fecal samples composed of spores of Firmicutes (mainly
Clostridium cluster IV & XIVa) for rCDI was approved in the United States in
April 2023°. In addition, we discovered bacterial consortium consisting of 8 strains



of human gut bacteria belonging to Clostridium cluster IV & XIVa (VE303)
significantly improved the survival of CDI mice’. In 2022, a phase II study in patients
with rCDI confirmed the efficacy of VE303'.

We are currently focusing on identifying dietary factors and gut bacterial
metabolites that affect CR and their mechanism of action. We have found that
dietary protein sources influence the pathogenesis of CDI in mice through specific
gut bacteria®. Besides, D-tryptophan inhibited the proliferation of gut pathogens
and pathobionts by altering their metabolism, thereby suppressing intestinal
inflammation”.

In this symposium, I would like to discuss current our knowledge regarding CR.
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