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Immunomodulatory effects of bifidobacteria and the mechanisms

Noriyuki Iwabuchi
Food Science and Technology Institute, Morinaga Milk Industry Co., Ltd.

Intake of probiotics such as bifidobacteria and lactobacilli have been known to prevent and alle-
viate allergy and infection, and these physiological effects are thought to arise from the immun-
nomodulatory effects of probiotics on immunological parameters such as cytokines. However, it
has not been fully understood how probiotics modulate the immunological parameters of the host.
In this study, using a strain Bifidobacterium longum BBb536 that has been shown to have anti-
allergic and anti-infective effects in clinical studies, we investigated the effects of bifidobacteria on
in vitro production of cytokines and chemokines related to allergic developments as well as their
mechanisms of action, and also examined clinical effects of B. longum BB536 on the immunological
parameters related to infections.

In a clinical study, intake of B. longum BB536 was shown to alleviate the symptoms of Japanese
cedar pollinosis. Using murine splenocytes, we examined the effects of B. longum BB536 on anti-
gen-specific production of Thl and Th2 cytokines and on the production of ThZ2-attracting chemo-
kines such as TARC and MDC that are related to the severity of allergic symptoms. The ability
of bifidobacteria to induce the production of IL-12, a Thl-inducing cytokine, was generally lower
than that of lactic acid bacteria examined in the experiments. B. longum BBb36 suppressed the
production of Th2 cytokines and IgE, partially independent of Thl-inducing cytokines, mediated by
antigen-presenting cells (APCs) such as dendritic cells. In addition, B. longum BB536 suppressed
the production of ThZ2-attracting chemokines induced by the T celllAPC interaction. These results
suggest that the alleviation of allergic symptoms by B. longum BB536 might be mediated by regu-
lating the production of ThZ2-inducing cytokines and ThZ2-attracting chemokines.

In a clinical study, intake of B. longum BB536 was shown to reduced the incidence of influenza
infection and fever in the elderly. We administered B. longum BB536 to elderly patients receiv-
ing enteral nutrition for 12 weeks and investigated the effects on the innate and adaptive immune
function. Intake of B. longum BB536 tended to maintain NK cell activity and to increase serum
IgA, suggesting that B. longum BBb536 could modulate the immune functions of the chemokines.

These studies suggest that bifidobacteria alleviate the allergic symptoms mediated by regulating
the production of cytokines and chemokines and that the intake of bifidobacteria prevents infec-
tions by modulating both the innate and adaptive immune system.



