Amelioration of inflammatory innate immune responses by a high-molecular
weight sulfated polysaccharide Fucoidan
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Fucoidan, constitute viscous components of brown seaweeds is a kind of bioactive sulfated
polysaccharides. Some studies revealed that fucoidan exert physiological functions such
as anti-tumor, anti-virus and immuno-stimulatory effects. In this context, we demonstrated
that fucoidan derived from Cladosiphon okamuranus (Okinawa-mozuku) potently
reinforced activities of a murine macrophage-like cell line RAW264 in cooperation with
Zymosan, a Saccharomyces cerevisiae-derived beta-glucan. In contrast, several reports
suggested that fucoidan suppressed secretion of inflammatory mediators by RAW264 cells
stimulated with LPS. To obtain more detailed knowledge on the conflicting physiological
action, we investigated in this study the capability of fucoidan to regulate the excessive
activation of RAW264 cells stimulated with various pathogenic components. In in vitro
experiments, RAW264 cells were pre-stimulated with the appropriate concentration of
ligand for TLRs for 20 min, followed by the addition of fucoidan from Undaria pinnatifida
(Mekabu). As a result, a significant and dose-dependent augmentation of nitric oxide (NO)
production was observed in RAW264 cells cultured in the presence of fucoidan alone. On
the other hand, NO production in RAW264 cells upon stimulation with each ligand for
TLR1/2, 2, 4, 2/6 and 7 was dose-dependently inhibited by fucoidan treatment, while no
inhibitory effects of fucoidan on the augmented NO production were observed under
TLR3, 5 or 9 ligand stimulation. These results suggest that fucoidan have beneficial
function in alleviating excessive inflammatory responses associated with pathogen
infection and maintaining proper immune balance.
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