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Studies on the Immunomodulatory effects of probiotics and prebiactics

AkiraHosono (College of Bioresource Sciences, Nihon University)

Recently, the effects of “probiotic” bacteriaand “ prebiotics’ have attracted considerable attention
regarding their benefits to our health as physiologically functional foods. In particular, their
immunomodulatory effects are expected to apply to the prevention of infection or alergy. These studies
demonstrated that the immunomodulatory components derived from Bifidobacterium acting as probiotics
induced IgA production by Peyer’s patch (PP) cells, and that oligosaccharides acting as prebiotics modul ated
immune responses following oral feeding.

Bifidobacterium pseudocatenulatum 7041 has shown the strongest mitogenic activity in murine
splenocytes or PP cellsininvitro assay. A soluble high molecular weight fraction with mitogenic activity was
successfully isolated from the Bifidobacterium by the following the procedure: sonication, proteinase
K-treatment, ultrafiltration, anion-exchange chromatography, dialysis, and gel-filtration chromatography.
Following analysis, the isolated soluble immunopotentiating fraction was found to consist of polysaccharides
containing -4Galpl- (and/or -5Galfl-) and -6Glcpl- as the major residues and Galfl- and -6Galfl- as
characteristic galactofuranosyl residues. BALB/c mice were then administered sonicated B.
pseudocatenulatum 7041 as a Bifidobacterium immunomodulator (BIM) for 7 consecutive days. We
demonstrated that BIM administration augmented total IgA production by PP cells. Furthermore, the
secretion of cytokines (IFN-y, IL-6) by CD4" PP T cellswas upregulated by BIM feeding. It is suggested that
BIM feeding immunomodul ated IgA production on Peyer’s patches, the inductive sites of mucosal immunity
in the gut.

Dietary fructooligosaccharides (FOS) as prebiatics stimulate the growth of selected intestinal
microflora. In this study weinvestigated the immunological influences of orally administrated FOS. BALB/c
mice were administered 0-7.5% FOS for 4-6 weeks. In the FOS-fed group, total IgA in theintestinal contents
was significantly increased compared to controls. IgA secretion by PP cells was upregulated in a
dose-dependent manner in response to FOS administration and CD4" T cells from PP showed a
dose-dependent increase in production of IFN-y, IL-5 and IL-6. In contrast, FOS-feeding suppressed serum
IgG1. In this study, the genomic variation of Bacteroides in feces was found to be augmented following
FOS-feeding. Our findings suggest that FOS supplementation changes the intestinal microflora, upregulates
IgA secretion in CD4" PP cellsin the intestinal mucosa, and suppresses the systemic Th2 dominant immune
response.

Therefore, dietary supplementation with bacterial components from probiotics or prebiotics will

modulate both innate and adaptive immunity to prevent infectious disease and food alergy.



