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Bifidobacteria, Lactobacilli and the Intestinal Immune System
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The intestine is not only the site for absorption of food nutrients, but is also a large immune organ.
The intestinal immune system recognizes Bifidobacteria and Lactobacilli as commensal and probiotic
bacteria. I would like to discuss such response of the intestinal immune system to microbial stimuli ,
taking into consideration the the immune-modulatory functions of Bifidobacteria and Lactobacilli.

IgA secretion is a major characteristic of the gut immune system. It has been revealed that intesti-
nal IgA antibodies not only prevent infection but also regulate commensal bacteria. Recent studies have
shown that cell populations in unique cell populations in the intestinal immune system other than T/B
cells are involved in the induction of IgA response. Various factors such as TGF-g, IL-5, IL-6, BAFF,
APRIL induce IgA antibody production. We found that dendritic cells (DC), known as the major cell pop-
ulation that present antigen to T cells, from Peyer’s patches produced high levels of IL-6 and enhanced
IgA production via secretion of IL-6. We also demonstrated that a unique population of non-T non-B
cells expressing the IL-2 receptor (CD3-IL-2R ¥ cells) was capable of secreting large amounts of IL-5.
Both cells were capable of inducing IgA secretion from B cells. Recent studies have shown that intesti-
nal IgA production is induced by DC through iNOS and retinoic acid, intestinal epithelial cells through
APRIL, and lymphoid tissue-inducer (LTi) cells through ILF formation.

Another important aspect of the intestinal immune response is the induction of antigen-specific
immune tolerance. This phenomenon is called oral tolerance, and is one of the mechanisms preventing
food allergy. Oral tolerance is T cell dependent, and the mechanisms involved are apoptosis of antigen-
specific T cells, T cell unresponsiveness, and induction of regulatory T cells. Recently it has been shown
that intestinal DC efficiently induce regulatory T cells, possibly involved in oral tolerance. We have found
that antigen-specific T cell-DC interaction in oral tolerance induces IL-10 production of Peyer’s patch
DC.

These findings point to the important role of DC in intestinal immune responses. It is well known
that DC respond to microbial stimuli through TLRs etc. We have been examining the response of Peyer’s
patch DC in response to various microbial stimuli. We examined the expression of mRNA for various
genes concerning immune regulation. CpG ODN, LPS, and Pam;CSK} stimulation induced mRNA expres-
sion of I1-6, Aldhla2 and Ii-10. It is suggested that these factors are involved in immune regulation by
intestinal DC. We are currently examining their response to lactic acid bacteria and commensal bacte-
ria. Studies concerning their uptake are in progress, and the mechanisms of immune regulation through
the intestinal immune system by Bifidobacteria and Lactobacilli, such as suppression of allergy and
augmentation of host defense, are becoming elucidated.





