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Fucoidan is a sulfated polysaccharide found in the cell wall matrix of brown algae. Cladosiphon
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okamuranus TOKIDA is an edible brown alga that is commercially cultured around the Okinawa Island, Japan.
Previously, acetyl fucoidan was isolated from C. okamuranus TOKIDA which is commercially cultured in
Okinawa. In this study, the structural characteristics and biological activities of acetyl fucoidan from C.
okamuranus (CAF) were investigated. 7

From the results of methylation analysis, CAF consisted of o-1—3 linked L-fucosyl residues, where
D-glucuronic acid residues substituted at C-2 and sulfate and acetyl groups at C-4 on the main chain.

The CAF-induced macrophage activation and its signaling pathways in murine macrophage cell line, RAW
264.7 were investigated. CAF induced production of nitric oxide (NO), tumor necrosis factor-o and
interleukin-6 in RAW 264.7 celis. Sulfate and acetyl groups of CAF involved in CAF-induced NO production.
Neutralizing anti-Toll-like receptor 4 (TLR4), anti-CD14 and anti-scavenger receptor class A (SRA) but not
anti-complement receptor type 3 monoclonal aﬁtibodies decreased CAF-induced NO production. The results of
immunoblot analysis indicated that CAF activated mitogen-activated protein kinases (MAPKs) such as p38
MAPK, extracellular signal-regulated kinase (ERK)1/2 and stress-activated protein kinase/c-Jun N-terminal
kinase (SAPK/INK). SB203580 (specific p38 MAPK inhibitor) and SP600125 (specific SAPK/INK inhibitor),
but not U0126 (specific MAPK/ERX kinase 1/2 inhibitor) decreased CAF-induced NO production. The results
suggested that CAF induced macrophage activatioﬁ through membrane receptors TLR4, CD14 and SRA, and
MAPK signaling pathways.

A relationship between the sulfate content of fucoidan and its biological activity was also reported.
Therefore, CAF and its oversulfated derivatives (oversulfated CAF) were prepared, and investigated cytotoxic
activity of native and oversulfated CAF and its mechanism in U937 cells. Sulfate contents of native and
oversulfated CAF were estimated to be 13.5% and 32.8%, respectively. The oversulfated CAF had cytotoxic
activity in U937 cells in a dose-dependent manner, but the activity of native CAF was weak. The result of
morphological analysis and APOPercentage apoptosis assay showed that oversulfated CAF induce apoptosis in
U937 cells. Oversulfated CAT treatment caused activation of caspase-3 and -7 and PARP cleavage. These
results indicated that the oversulfated CAF induced apoptosis via caspase-3 and -7 activation-dependent
pathways. '

In these studies, structural characteristics and biological activities of CAF were demonstrated. These studies

are hoped to contribute to find a new way to use, and to expand application of CA¥F.
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