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Abstract

Since 2014, Yakult Central Institute, in collaboration with Hirosaki University,
Graduate School of Medicine, Department of Gastroenterology, Hematology and
Clinical Immunology, has been engaged in the study of gut microbiota using
endoscopic methods. In this presentation, we will discuss our findings on the spatial
distribution of “live” gut microbiota in different regions of the colon, as well as the
dynamics of probiotics in the terminal ileum.
1. Spatial distribution of “live” gut microbiota in various parts of human large

intestine

Considering that the right and left sides of the human large intestine exhibit
differences in vascular regulation, neural distribution, and physiological function, it
1s expected that the gut microbiota and their metabolite composition will also differ.
Although metabolites are produced by “live” bacteria, there is limited information on
the “live” gut microbiota in each region of the colon. In this study, intestinal contents
and mucosal swabs were collected endoscopically from the ascending colon, descending
colon, and rectum of healthy adults. In addition to conventional meta-16S gut
microbiota analysis, which does not differentiate between live and dead bacteria, a cell
membrane-permeable agent, propidium monoazide (PMA), was used for live bacteria-
specific meta-16S gut microbiota analysis. The results of gut microbiota analysis
using luminal contents, including live and dead bacteria, showed no significant



differences between sites in the colon. However, when focusing on live bacteria, the
percentage of Lachnospiraceae decreased from the ascending colon toward the rectum.
In the mucosal swab analysis, reflecting mucosa-associated microbiota composition,
the percentage of Enterobacteriaceae was higher in the rectum than in other sites,
which was particularly among in the live bacteria. Analysis of bile acid metabolism
by gut bacteria showed that deconjugation of primary bile acids was almost
completed in the ascending colon in all subjects. The conversion rate to secondary
bile acids increased toward the lower colon. The percentage of secondary bile acids
was significantly higher in samples where the live-specific gut microbiota analysis
detected bacteria carrying the gene cluster for 7a-dehydroxylase, responsible for
converting secondary bile acids. Thus, the “live” gut microbiota is associated with
metabolites, suggesting its potential utility in understanding the relationship
between the gut microbiota and human health or disease states.

2. The dynamics of probiotics at the terminal 1leum

Understanding the dynamics of probiotics in the gastrointestinal tract is crucial
for elucidating their physiological effects on the gut microbiota and the host. Despite
various findings from previous studies using fecal samples, many aspects of probiotic
dynamics in the gastrointestinal tract remain unknown. In particular, the impacts
of probiotics on the gut microbiota in the small intestine and their viability during
passage through this region have not been fully investigated. In this study, the
Endoscopic Retrograde Bowel Insertion (ERBI) method was used to evaluate the
dynamics of probiotics in the terminal ileum by implanting a double-walled tube
with a balloon into the terminal ileum and continuously collecting ileal fluid after
the ingestion of probiotic products. Fermented milk containing Lacticaseibacillus
paracaser strain Shirota (L.eS*) or Bifidobacterium breve strain Yakult (BbrY) was
used as the probiotic product. The results showed that the ingested Lc¢S and BbrY
reached the terminal ileum approximately two hours after ingestion and constituted
more than 90% of the bacterial flora for several hours. In addition, of the bacteria
that reached the terminal ileum, approximately one billion were found to be capable
of colony formation. This study suggests that certain probiotics can reach the
terminal 1leum alive and continuously stimulate host cells.
* Formerly Lactobacillus caset strain Shirota
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