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Effects of Sea Tangle (Laminaria japonica) Extract and Fucoidan Drinks on
Oxygen Radicals and Their Scavenger Enzymes in Stressed Mouse
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This study was designed to investigate the effects of sea tangle (Laminaria japonica) extract (Dasi-Ex group: dry base 4.0%) and
fucoidan-added (Fuco-1, I, Il group: fucoidan of 1.0%, 2.0%, 3.0% added to Dasi-Ex) drinks on the formation of oxygen radicals
and scavenger enzyme activities of stressed mice. ICR male mice (20 = 2 g) were fed experimental diets and these drinks instead
of water for 18 days including 4 days of sociopsychological stress. Dasi-Ex and Fuco-l, II and III groups resulted in a marked
decreases 20~40% in basal oxygen radical (BOR) formation, and 15~25% in induced oxygen radical (IOR) formation compared
with control group. Hydroxyl radical formations were significantly inhibited about 10% in Dasi-Ex group, while remarkably inhibited
30~40% in Fuco-1, II and III groups. Lipid peroxide (LPO) levels in Dasi-Ex group were not significantly different from those of
control group, but Fuco-I, II and III groups resulted in a significant decreases about 10% in LPO levels compared with control
group. Dasi-Ex, Fuco-I, I and III groups resulted in a marked decreases (31%, 36%, 39% and 42%, respectively) in oxidized
protein levels through production of carbonyl group. Significant differences in nitric oxide (NO) levels in Dasi-Ex group were not
obtained, but NO levels were slightly inhibited about 7% in Fuco-I and II groups and 20% in Fuco-III group compared with control
group. Significant differences in superoxide dismutase (SOD) and catalase (CAT) activities in Dasi-Ex and Fuco-I groups were not
obtained, but Fuco-II and III groups resulted in a significant increases 25~40% in SOD activities, and about 10% in CAT activities
compared with control group. These results suggest that the sociopsychological stress and aging process could be effectively inhibited
by biological activity of sea tangle and fucoidan components.

Key words: sea tangle (Laminaria japonica), sociopsychological stress, superoxide dismutase (SOD), catalase (CAT), oxygen
radical, lipid peroxide (ILPO), oxidized protein, nitric oxide (NO).
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Table 1. Effects of sea tangle extract and fucoidan drinks on
oxygen radical formations in serum of 4 day-stressed
mice for 18 days

Oxygen radical formation (nmol/mg protein/min)

Groups - -
BOR formation IOR formation
Control 532+ 046° - 4718 £ 502 -
Dasi-Ex 4142 058* (77.8%)° 4001 £ 2.86* (84.8%)
Fuco-l 404 £043*  (759%) 3932+241* (833%)
Fuco-II 352+ 048% (662%) 3807 £ 495% (807%)
Fuco-lll 317+ 050% (596%) 3627 £ 485** (769%)

Dasi-Ex drink, Sea tangle extract 4.0% (dry base); Fuco-l, 11, I
drinks, Fucoidan of 1, 2 and 3% added to Dasi-Ex drink;
“Mean + SD with 7 mice per group; ®Percent of control values;
*p<0.01; **p<0.001 compared with control group.
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Fig. 1. Effects of sea tangle extract and fucoidan drinks on
hydroxyl radical formations in serum of 4 day-stressed
mice for 18 days
Dasi-Ex drink, Sea tangle extract 4.0% (dry base);
Fuco-1, II, 1II drinks, Fucoidan of 1, 2 and 3% ad-
ded to Dasi-Ex drink; *Mean £ SD with 7 mice per
group; ***p<0.001 compared with control group.
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Table 2. Effects of sea tangle extract and fucoidan drinks on oxidative stress in 4 day-stressed mice for 18 days
Control Dasi-Ex Fuco-I Fuco-II Fuco-II1

Lipid peroxide (LPO) level
(nmol/m serum) 10.85 £ 0.30° 1041 £ 0.05 10.00 £ 0.21* 9.75 £ 047* 9.70 £ 0.25*

- 959%" 922% 89.9% 894%
Oxidized protein (>C=0)
level (nmol/mg ptotein) 37241321 2571 £ 3.10%** 2395 £ 2.58*** 22.66 1 2.20%** 21.70 £ 2.94%**

- 69.0% 643 % 60.9% 58.3%
Nitric oxide level
(nmol/mg protein) 1311019 1291025 122010 122 £ 0.09 1.08  0.09**

- 98.5% 93.1% 93.1% 824%

Dasi-Ex drink, Sea tangle extract 4.0% (dry base); Fuco-I, II, IIT drinks, Fucoidan of 1, 2 and 3% added to Dasi-Ex drink; *Mean * SD
with 7 mice per group; ®Percent of control values ; *p<0.05; **p<0.01; ***p<0.001 compared with control group.
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Effects of sea tangle extract and fucoidan drinks on
superoxide dismutase (A) and catalase (B) activities in
serum of 4 day-stressed mice for 18 days

Dasi-Ex drink, Sea tangle extract 40% (dry base),
Fuco-l, II, III drinks: Fucoidan of 1, 2 and 3% ad-
ded to Dasi-Ex drink; *Mean * SD with 7 mice per
group; *p<0.05; *¥p<0.01; ***p<0.001 compared
with control group.
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