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ABSTRACT

Algal fucoidan is a marine polysaccharide containing sulfur with a wide variety of biological activities
including anti-inflammatory and anti-thrombotic effects. Although antioxidants can inhibit inflammatory
signals through inhibiting activator protein-1 and/or nuclear factor-kappaB activation, it is obscure whether fucoi-
dan directly scavenges oxy-radicals or indirectly regulates oxidant production and/or antioxidant defense
system The antioxidant activities of fucoidan against peroxyl radicals, peroxynitrites and hydroxyl radicals
were determined by the total oxy-radical scavenging capacity (TOSC) assay. The specific TOSC values of
fucoidan against peroxyl radicals, peroxynitrites or hydroxyl radicals were 282460, 43+ 1 or 40+ 1 TOSC/
mg/mL, respectively. These specific TOSC values against peroxyl radicals, peroxynitrites or hydroxyl radicals
are 23, 12, or 13% of the specific TOSC values of glutathione, a positive control, respectively. These results
suggest that fucoidan has direct oxy-radical scavenging capacity, which may be related with anti-inflammatory
effect of fucoidan.
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9} gel shift assay:= fucoidane] 23t 3F 4§ ZFz2l4-
o] activator protein-12] A3} Ao 2ol ujj7)
Hg v¢du) o] A= fucoidane] ZAAReIALL] =
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fucoidan®] ZAHA el T3 x| AT H7+= 34
2] okokr}l B o oA = oxy-radicaldl] ws] 2]A
Aol Z3 =28 Hrl¥d 4 ¢l total oxy-radical
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Fucoidan, glutathione (GSH), alpha-keto-gamma-
methiobutylric acid, SIN-12} 7]} A)ef&-
Aldrich (St. Louis, USA)e| A F3) 3} o}

Sigma-

2. TOSC assay

TOSC assayx= Winston er al. (1998)e) &]s)| |t
3 728 AAE o8] B¥ HPH (Regoli and
Winston, 1999)& 7] o2 3l A=} Per-
oxyl radical#} peroxynitritex= Z}zt 2,2’-azobisami-
dinopropane®} SIN-1& 35°Col|A AP oz Ha
XA A A)F o} Hydroxyl radical-2- Feg} ascorbic
acidZ ©]-£-3} Fenton reaction©. 2 WA A|Z ). W
A3} 7472 oxy-radical-2 alpha-keto-gamma-me-
thiolbutyric acid®} ¥F-8-3}ed ethylene gasE A3}
3 o) g Uy 9] e sl e Ao

2 Jel#] o= Aoz BT (Winston ef al.,
1998).

HF-2-2- 2 volume 1 mL&] ¥}-§-4-& rubber sep-
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Table 1. Specific TOSC values of fucoidan against peroxyl radicals, peroxynitrites and hydroxyl radicals

Fucoidan (mg/mL) GSH Specific TOSC
Oxy-radicals (mg/mL) value
0.05 0.1 0.2 0.5 1 0.1 (TOSC/mg/mL)
TOSC value against peroxyl radicals 2.2 249 46.2 66.9 69.7 74.6 282160
TOSC value against peroxynitrites —0.3 —1.3 3.0 16.4 37.1 39.3 43+1
TOSC value against hydroxyl radicals  —0.1 5.9 11.4 21.6 42.9 15.3 40+1

Data are means & S.D. Values varied by no more than 5% between experiments.

FEASF e}t B A Fol A peroxyl radical®] AYA]-2-
2.2’-azobisamidinopropane 2] ApA el B3I E o)L
sl e AAH peroxyl radical 2 ®E-2-<Ho)] ZE3)
3} alpha-keto-gamma-methiolbutyric acid®} HF-&-
3}e] ethylene gasZ AY Ao} (Winston et al., 1998).
ghg-del] A7kl A§FEAR] fucoidan 0.03, 0.1,
0.2.0.5¢} 1.0mg/mL ¥EAH % oJ&H o=
peroxyl radicale]] ©]&F ethylene gas®] A& 4|
solek. o) Aok 2 Aol A8 FElA fou
coidane] F{E3}H 6 2 peroxyl radical & Z 33L&
Btk ok dx7<¢ 0.1mg/mLe GSH 94 8
78} ethylene gas AJA A &H}S HGTh A g
A}£-8} fucoidan =2 AlZbe| whE ethylene
gas & HE3l] 7o) AUCE Ab&sta o 3t
S SANEEL AFEER] g A &
w3 vlasied TOSC & AFEsEivt (Table 1).
Fucoidan-2- 0.05, 0.1, 0.2, 0.5%} 1.0 mg/mL %9
A Z¥zF 22,249, 46.2. 66.99} 69.72] TOSC ZHe
Bolom AMFHIARAAT 7]&7|2 LAl speci-
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t}. GSH®] peroxyl radicalol] &t specific TOSC
kel 1212 TOSC/mg/mL3} ¥|w3d}e] fucoidan-
oF 23%2] FAE 74 glon] o) AFE fucoi-
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Fig. 1. Scavenging effect of fucoidan toward peroxyl radi-
cals (A), peroxynitrites (B) and hydroxyl radicals (C).
Ethylene peak area are plotted as a percentage of the
level observed in control samples at 60 min. Data are
mean of duplicate experiments.
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o} (Brown er al., 2007). < peroxynitritex A& 3
AZZ B HAg 5o dUdEdz FRL W
2 J9(Pannu and Singh, 2006; Sun et al., 2007).
Peroxynitrite2} alpha-keto-gamma-methiolbutyric
acid®] W2l 23l AAIE = ethylene gase] <F2
nhg-olo)] A7l 0.2,0.52)} 1.0mg/mLe] fucoidan
o 23] Fx o|FAHoR ZHAF|G) v 0.05¢)
0.1 mg/mL2] fucoidan-2- peroxynitritesl] 2] &} ethyl-
ene gas®] Ao on] ol WHE §ualx) B
&} o). Fucoidang 0.05, 0.1, 0.2, 0.5} 1.0 mg/mL
oA peroxynitritee] ©j& zZ+zF -0.3, —1.3,
3.0, 16.42} 37.12] TOSC Z}S RPon A33F
B A3} 71272 ARl specific TOSC -2 43
+1 TOSC/mg/mLEZ AbZE| ¢ v} (Table 1). ofA )
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2Fo] 23t ALsbH £Atel] cytochrome P4502E1 o]
ol 3h, 53] hydroxyl radical®] £2410] B 315
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alpha-keto-gamma-methiolbutyric acid®] kgl 2]
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0.1,0.2,0.52} 1.0 mg/mL2] fucoidanel] 2j3] =
ojEAH oz 7ZrAsldoem 0.05 mg/mLe] fucoidan
L. 9n] 9Jx= 32 §HElx] B89} Fucoidan
£ 0.05,0.1,0.2, 0.59 1.0 mg/mL =6l A)
hydroxyl radicalel] ©§3l] Z}zF —0.1,5.9.11.4, 21.6
e} 42.92] TOSC 3t& Hlom AgY3s|ARMA
718712 dojA specific TOSC F-2 40+1 TOSC
/mg/mL2 ArZEE| 9lc}(Table 1). Hydroxyl radical o]
3k GSH®E] specific TOSC Zk-2 301 TOSC/mg
/mLZ fucoidan2 GSHel| Bv]3d}e] ¢F 13%2] hy-
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23" o 2 fucoidan-2 peroxyl radicalel] & 7}
A 2 xHH5E 3o peroxynitrite 2}
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