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Up-regulation of Intestinal SIgA Secretion by Prebiotics and Probiotics

Yoshitaka Nakamura

Food Science Institute, Division of Research and Development, Meiji Corporation

Secretory IgA (SIgA) can inhibit initial pathogen colonization by performing immune exclusion both
on the mucosal surface and within virus-infected secretory epithelial cells. The polymeric immunoglob-
ulin receptor (pIgR) is an integral membrane protein expressed by intestinal epithelial cells. The phys-
iological role of pIgR is to bind and transport polymeric IgA (pIgA) antibodies across the intestinal
epithelial cell layer. Thus, the intestinal secretory immune system is generated by a unique cooperation
between two distinct cell types. lymphatic plasma cells that produce pIgA, and non-lymphatic epithe-
lial cells that express pIgR. A considerable number of researchers have focused on the effect of prebi-
otics and probiotics on the expression of pIgA. However, it had not yet been determined whether pre-
biotics and probiotics influence the expression of intestinal pIgR. Therefore, we investigated the effect
of prebiotics and probiotics on the expression of intestinal pIgR.

I) We have studied the effect of dietary fructooligosaccharides (FOS), one of the representative pre-
biotics, on mucosal immune response in the mouse intestine. Newborn BALB/c mice were fed a con-
trol diet based on casein (FOS(—) diet) or FOS(—) diet supplemented with 5% FOS (FOS(+) diet).
Intestinal pIgA levels in the FOS(+) diet group at 38 day of age were about two-fold higher than those
in the FOS(—) diet group in the jejunum, ileum, and colon. The ileal and colonic pIgR expression in the
FOS(+) diet group at 36 days of age was 1.5-fold higher than in the FOS(—) diet group. Consistent with
these results, the ileal SIgA secretion rate of the FOS(+) diet group at 37 days of age was two-fold
higher than that of the FOS(—) diet group.

II) We examined the effects of Bifidobacterium bifidum OLB6378 (BB6378), a potential probiotics, on
the mucosal immune system in a mouse intestinal explant model. Addition of heat-inactivated BB6378
to intestinal explants prepared from embryonic day 18 BALB/c mice increased the expression of pIgR
mRNA by 2-5-fold. These effects were observed on ileal and colonic, but not on jejunal explants. Up-
regulation of pIgR protein expression in colonic explants was also detected after 24-h culture. The results
of DNA microarray analysis of ileal and colonic samples indicated that BB6378 increased gene expres-
sion of interleukin (IL)-1a and IL-1p. IL-1a content in colonic explants was significantly increased after
20 h of culture with BB6378, but IL-18 was not detectable in either unstimulated or stimulated explants.
We then examined the involvement of endogenously induced IL-1a in pIgR mRNA up-regulation by using
IL-1a knockout (KO) mice. Contrary to our expectations, plgR mRNA isolated from colonic explants
from BALB/c or IL-1a KO mice were equally up-regulated by BB6378. Therefore, our data suggest that
IL-1e, endogenously induced by BB6378, might not contribute to the up-regulation of pIgR expression.

Taken together, our findings suggest that prebiotics and probiotics increase the expression of intesti-
nal pIgR as well as that of pIgA.



