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Anti-inflammatory Activities of Lactococcus lactis subsp. cremoris FC
in 7n vitro and in vivo Gut Inflammation Model
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Organization of Advanced Science and Technology, Kobe University

Inflammatory bowel disease (IBD), including Crohn’s disease and ulcerative colitis, whose etiology still
remains unknown, is increasing gradually in Japan. Many food factors such as probiotics have been used
to treat human gastrointestinal inflammations including IBD. However, the exact mechanisms by which
probiotics act to protect against intestinal inflammation have not yet been fully elucidated. Therefore,
in this study, we tried to establish novel i vitro gut inflammation model for evaluating anti-inflam-
matory activity of food factors. Then we assessed anti-inflammatory activities of Lactococcus lactis
subsp. cremoris FC using in vivo and in vitro inflammation models.

A system for assessing the anti-inflammatory activity of food factors was developed by establishing
a co-culture system with intestinal epithelial Caco-2 cells (apical side) and macrophage RAW264.7 cells
(basolateral side). In this system, the stimulation of RAW264.7 cells with lipopolysaccharide was fol-
lowed by a decrease in transepithelial electrical resistance, which is a marker of the integrity of the
Caco-2 monolayer and an increase in TNF-a production from RAW?264.7 cells and IL-8 mRNA expres-
sion in Caco-2 cells. Treatment with anti-TNF-a antibodies or budesonide suppressed increase in TNF-
a production and IL-8 mRNA expression. These results indicated that this novel co-culture model could
imitate the gut inflammation in vivo.

In the assessment for anti-inflammatory activity of L. lactis subsp. cremoris FC, colitis was induced
in C57BL/6 mice by administration of 3% dextran sulfate sodium (DSS) to drinking water. Administration
of L. lactis subsp. cremoris FC significantly ameliorated shortening of colon length and histological
score of the colon in DSS-induce colitis mice. In addition, the treatment of L. lactis subsp. cremoris
FC improved the aberrant mRNA expression in inflamed tissue near to control level through notable
suppression of TNF-a (p < 0.05), IFN-y (p < 0.05), IL-6, iNOS, and MIP-2 mRNA expression. Furthermore,
in a newly established in vitro gut inflammation model, treatment with L. lactis subsp. cremoris FC
resulted in significant down-regulation of IL-8 mRNA expression in Caco-2 cells and inhibition of NF-
kB nuclear translocation in RAW264.7 cells. Our findings indicate that an oral administration of L. lac-
tis subsp. cremoris FC improves negative effects of DSS-induced colitis in mice through the inhibition
of inflammatory cell infiltration.





