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When the immune system recognizes invading pathogenic bacteria, it attacks and eliminates the bac-
teria. During these protective responses, a transient inflammatory reaction is induced. On the other hand,
huge numbers of commensal bacteria inhabit the intestine, which houses the largest immune system in
the body. If the intestinal immune system were to respond to commensal bacteria in the same manner
as the body responds to pathogenic bacteria, excessive inflammation would result. However, in the healthy
intestine, inflammation is maintained at a minimum physiological level despite continuous exposure to
large amounts of commensal bacteria. Interestingly, it has been shown that the commensal bacteria them-
selves are involved in the negative regulation of intestinal inflammation. In this report, the regulation of
inflammatory reactions in the intestine by commensal bacteria and mechanisms governing the underly-
ing processes are discussed with particular attention to intestinal epithelial cells (IECs) and mast cells.
(1) Interaction between IECs and commensal bacteria

IECs, which cover the extensive mucosal surface of the intestinal lumen, express Toll-like receptors
(TLRs), the pattern recognition receptors for microbial components. In IECs, stimulation through TLRs
is specifically regulated to prevent excessive inflammatory reactions. We previously reported that low
responsiveness to lipopolysaccharide, a cell wall component of gram-negative bacteria, is mainly brought
about by a downregulation of the TLR4 gene, which encodes the receptor for gram-negative bacteria,
and that the transcriptional repression of the TLR4 gene is mediated by epigenetic mechanisms includ-
ing DNA methylation and histone deacetylation. Higher frequencies of methylated CpG motifs in the 5’-
region of the TLR4 gene were also detected in vivo using epithelial cells prepared from small and large
intestines of mice. Furthermore, it was shown that intestinal commensal bacteria contribute to the
induction or maintenance of TLR4 gene methylation.

(2) Interaction between mast cells and commensal bacteria

Mast cells, which are effector cells of allergic inflammation, also express TLRs. Accumulation of mast
cells is often observed in inflamed regions of the intestines with food allergy and inflammatory bowel
disease. We previously reported that allergic reactions exhibited by mast cells are suppressed by stim-
ulation through TLRZ2 which mainly recognizes gram-positive bacteria. Mast cells differentiate from
hematopoietic stem cells in the bone marrow, enter the blood as immature cells, and reach the periph-
eral tissues where they are matured by terminal differentiation. Therefore, it is possible that commen-
sal bacteria regulate the terminal differentiation of mast cells in the intestine. It was shown using an
in vitro differentiation system of mouse bone marrow-derived mast cells (BMMCs) that stimulation of
BMMCs with Lactobacillus during their maturation period affected expression of the transcription fac-
tor C/EBPa and granule formation, suggesting that intestinal commensal bacteria modulate the func-
tions of mast cells by influencing on the terminal differentiation process.

Collectively, these results indicate that intestinal commensal bacteria contribute to the regulation of
inflammatory reactions and the maintenance of symbiosis in the intestine by affecting the epigenetic
modulation of host genes and the differentiation or functions of immune cells.



