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Immunostimulatory effects of yogurt fermented with Lactobacullus
delbrueckir ssp. bulgaricus OLL1073R-1 and its EPS

Seiya Makino
Food Science Research Labs. Meiji Co., Ltd.

Developed countries, including Japan, have a declining birth rate and aging population.
Maintaining the health of elderly individuals and young children in these countries is very impor-
tant and desirable; however, these populations are always at risk of infections due to poor or
weakened immune function. Therefore, we herein examined the immunostimulatory effects of
yogurt, with a focus on the roles of exopolysaccharide (EPS), which is produced by lactic acid bac-
teria.

We selected 3 strains as EPS high producers from 139 strains of Lactobacillus delbrueckii ssp.
bulgaricus, which is commonly used in yogurt fermentation, and only the EPS produced by L.
bulgaricus OLL1073R-1(1073R-1) induced the spleen cells of mice to produce interferon-gamma in
an i vilro assay.

The oral administration of 1073R-1 EPS increased NK cell activity in the spleen cells of mice.
Yogurt fermented with 1073R-1 and Streptococcus thermophilus (1073R-1 yogurt), which contained
1073R-1 EPS, also augmented the NK cell activity of mouse spleen cells. However, this effect was
not observed in another yogurt and unfermented milk.

NK cells are critically involved in early defense against viral infections. Therefore, we evaluated
the anti-influenza virus activities of 1073R-1 yogurt and 1073R-1 EPS. The oral administration of
1073R-1 yogurt and EPS at the same amount as that included in the yogurt was also shown to
prolong survival periods following influenza virus infection in mice. NK cell activity in spleen cells
and anti-influenza virus IgA and IgG; antibody titers in the bronchoalveolar lavage fluid of the
yogurt-treated and EPS-treated groups were higher than those of the water-treated group at 4
days post infection.

The consumption of 1073R-1 yogurt promoted NK cell activity. Furthermore, the risk of elderly
individuals being infected by the common cold and flu was lower with the consumption of 1073R-1
yogurt than with milk. In healthy male college students, increases in specific antibodies against
vaccine antigens were greater with the intake of 1073R-1 yogurt from 3 weeks before an influenza
virus vaccination than with the intake of acidified milk.

These results suggest that EPS plays an important role as a functional component in 1073R-1
yogurt, and protective effects were exerted against infections by activating not only innate immu-
nity including NK cells, but also acquired immunity associated with the production of antigen-
specific antibodies.



