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Probiotics and Natural Defense Function of the Host
Y oichi Fukushima, Nestlé Japan Ltd.

Natural defense systems of animals including human has been developed to maintain
their health through competing against microbes like bacteria. Mucous membrane interfacing to
the external world, especialy intestines who has a role to digest and absorb nutrients, has huge
surface area with thin cellular layer, and its structure results in making an easy target of
infection. Therefore, immune systems are well developed in the intestines, palying a central
role of the host defense systems collaborating with the systemic immunity. Intestinal
microbiota, mainly composed of commensal bacteria, provides defense functions named
colonization resistance to exclude exogenious bacteria.  We developed food products with
probiotics, viable bacteria beneficial for health of the host, and performed clinical and animal
studies to evaluate the contribution of probiotics onto host defense, especially on immunity and
intestinal microbiota, aiming at elucidating the potential of anti-infectious effect of probiotics

Infant formula with Bifidobacterium lactis Bb-12 was developed, and conducted the
feeding trial in children during and after weaning, and we found increase in fecal bifidobacteria
and IgA production. Saavedra et al. showed that the formula reduce the risk of infectious
diaherreain children. Our finding suggested that the improvement of intestinal microbiota and
increase in local IgA production may contribute the anti-infecious effect of the probiotic
formula. Clinical trials were performed on LCls fermented milk containing Lactobacillus
johnsonii Lal, an adhesive strain onto epytherial cells. A double blinded placebo controlled
trial on young women showed that LC1 improved intestinal conditions, increased in fecal
bifidobacteria, and decreased in Clostridium perfringens. Administration of LC1 rose blood
phagocytic activity and, a biomarker of natural immunity, in healthy adults and pregnant women.
Three months feeding of LC1 in elderly inpatients reduced the frequency of infection and
improved nutritional status, when phagocytic activity increased and serum TNF-a , an
inflammation biomarker, suggesting that activation of natural immunity may contribute to
reduce infections in elderly. Animal studies showed that intake of Lal strain regulated
development of atopic dermatitis in a mouse model, gastric number of Helicobacter pylori in
Mongolian gerbil, and blood sugar level in rat by stimulation of parasympathetic nerves. Anti-
inflammation and stimulation of the nerve system by probiotic feeding may give explanation of
multi-function of probiotics and provide its potential measures for novel health benefit in the
future.

These studies elucidated that probiotics enhance natural host defense by improving
intestinal microbiota and immune systems, originally established against bacterial invasion,
without induction of inflammation, resulting in anti-infectious effect in the elderly. Probiotics

could play asignificant role for improving QOL of human being.
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Fig. 1. Effect of fermented milk containing L.johnsonii Lal onfecal bifidobacteria
in young women (n=22).
meanz SD, * p<0.05compared with day O, T p<0.01 compared with placebo

period.
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Fig. 2. Frequency of infections and blood phagoc ytic activity inthe elderly fed LC1.
meant SEM. * Subjects with highin the initial phagoctic activity were excluded.



