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Intestinal Commensal Bacteria Promote the Immunoregulatory
Responses Induced by Dietary Antigen
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The intestinal mucosa is constitutively exposed to food-derived antigens and therefore maintains an
appropriate immune response to these antigens. It means that most oral antigens are tolerated through
down-regulation of systemic and peripheral antigen-specific cellular and humoral responses, known as
oral tolerance. Recently, colonization of the gut by intestinal commensal bacteria modulates the induc-
tion of oral tolerance and allergy. Previous studies have suggested that intestinal commensal bacteria
are an important factor in the induction of oral tolerance and in the development of allergy. As a con-
sequence, germ-free (GF) animals, which lack indigenous bacteria in their gastrointestinal tract, are
valuable tools for analyzing the direct modulation of immune systems by intestinal commensal bacteria.
It has been reported that oral administration of various antigens prior to immunization with those same
antigens induced oral tolerance in conventional (CV) mice but not in GF mice. However, it has not been
unclear how antigen-specific T cell responses induced by oral antigen are modulated by intestinal com-
mensal bacteria.

We investigated the effect of intestinal commensal bacteria on antigen-specific T cell responses
induced by oral administration of antigen using GF ovalbumin (OVA)-specific T cell receptor transgenic
(OVA23-3) mice. CV or GF transgenic mice were orally administered OVA-containing diet. Cytokine pro-
duction by CD4 ™ cells from spleen (SP), mesenteric lymph nodes (MLN) and Peyer’s patches (PP) was
evaluated, T cell phenotype was measured, and peripheral antibody titer was also determined. CD4
cells of SP and MLN from both CV and GF mice fed OVA diet for 3 weeks produced significantly less
IL-2 than those receiving control diet, suggesting that oral tolerance could be induced in GF as well as
CV mice at the T cell level in both systemic and intestinal immune systems. However, we observed that
T cell hyporesponsiveness induced by dietary antigen appeared to be delayed in the systemic immune
tissues and was weaker in the intestinal immune tissues of GF mice compared to those of CV mice.
Intestinal MLN and PP CD4 " T cells from GF mice produced lower levels of IL-10 and have expressed
lower levels of CTLA-4 when compared with CV mice. GF mice induced higher amount of OVA-specif-
ic antibodies in the serum after feeding with OVA than did CV mice. These results suggest that intesti-
nal commensal bacteria promote T cell hyporesponsiveness and down-regulate serum antibody respons-
es induced by dietary antigen through modulation of intestinal and systemic T cell phenotype. Further,
we have shown that the gnotobiotic mice associated with the commensal bacteria lead to the down-reg-
ulation of dietary antigen-specific immune responses.



