The induction of macrophage activation by a sulfated polysaccharide fucoidan
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Fucoidan is a series of bioactive sulfated polysaccharides derived from brown
seaweeds. Previously, we revealed that fucoidan derived from Cladosiphon
okamuranus and Undaria pinnatifida effectively augmented anti-tumor immunity in
combination with Agaricus blazei mycelia extract. This result implied that there is
relevance in signaling pathways stimulated by fucoidan and P-glucan. In this study,
we evaluated the capacity of C. okamuranus-derived fucoidan to activate murine
macrophage-like cell line RAW264, and the functional relationship with zymosan, a
Saccharomyces cerevisiae-derived f-glucan. The production of nitric oxide (NO) and
tumor necrosis factor-a (TNF-a) at 24 hr after the stimulation was significantly
enhanced by fucoidan, and they were also augmented by zymosan in a dose-dependent
manner. The maximum augmentation was observed in combinational stimulation with
10 ug/mL fucoidan and 500 ng/mL zymosan. The results suggested that fucoidan and
zymosan had an additive effect to reinforce macrophage function. Then, NO and
TNF-a production were measured in methyl-B-cyclodextrin (MBCD)-pretreated
RAW264 cells. MBCD i1s known to disrupt lipid raft by pull up cholesterol from cell
membrane. As the result, the additive effect of fucoidan and zymosan was diminished
by the pretreatment with MBCD. Furthermore, fucoidan stimulated NO and TNF-a
production of RAW264 cells even in the presence of phagocytosis inhibitor. From
these results, it was appeared that fucoidan and zymosan interacted with signaling
molecules associated with lipid raft microdomains on plasma membrane.
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TaA X0, eEEICHEKT S - EoEIEEREBILZERE T, FLE
LLAET DM 2E1Z 3T, Cladosiphon okamuranus (% U € X7 ) B LW Undarza
pinnatifida (A 71 7) HED 7 a4 X 03, Agaricus blazei (7 7V 7 R) Hhk
FrFARLEOMAEFEICENT, FUEGRZEZDRITHEBET L2 &2 50
CLELE, 2OMRIEX, 7aA4 X BTN AL oTEHRILEN D V7
TN REZERBKOBICHAERBRBRLZIH A Z L2 EHLTWET, KRBV THR
BlX, AXFFUEXITHRRTaAL XN U AT T T 7 — VR K
RAW264 OIEMHAL 23585 T 2 1EH 72 & NT Saccharomyces cerevisiae (Vv 71 1
SERABRIBEKRDO BTN THLIFAEY L OKERNZRBEEMEIZSONT
AR R 24T W E Lie, SRS 24 Btk 0 —E{LEHE (NO) B L OEE
BN F-a (TNF-a) EEZ, 7aA4 Xk o THEFCHENL, 12
HEHRKFENREBIREZ R LE L. 2 L TRADHE B FIL, 10 ug/mL
D7 aA X e 500ng/mL DV A EF U EZHLEBICBEEZEINELE,
LORERNG, 7af X e A EF RN~ a7y — U OKEEEZ & D DA
WIERZAET L2 ERREBINE LT, ENT, AFAL-B-7uTFFALY
> (MBCD) THIAHE L7 RAW264 MifEiZ 31T 5 NO 35 X O TNF-ofE 4 % #I &
LELEZ, MBCD X, L AT — VEMEKENG5 Xk ZETIHREZ 7 b
EMET LB MOoNTVWET, EROMR, Va4 x4 OM
mzh Rk, MBCD BTALBRIC L » TS LE L7z, &HIlC, 7aAf4 ¥ ik, &R
FREAFE FICB N TE 2 b, NOBXLO INF-afEEEHMLE L, Znb

DFERINS, 7aAf L YA EFY 3, MRBEKE LICHFETDIEES 7 b
MNEERICEET AV T NMBRES FEMREERT L bD EHEINE LT,



