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Abstract

This study was designed to investigate the effects of sea tangle (Laminaria japonica) extract and fucoidan components
on anti-aging action. Sprague-Dawley(SD) male rats (210+5g) were fed experimental diets Dasi-Ex group: sea tangle
extract powder of 4.0% added to control diet; Fuco- I, I and I groups: fucoidan powder of 1, 2 and 3% added to
Dasi-Ex group for 45 days. Hydroxyl radical (-OH) formations were significantly inhibited (10-20% and 25-30%) in
serum and brain mitochondria of Dasi-Ex and Fuco-I, I and I groups compared with control group. Significant
differences in -OH formations of brain mitochondria in Dasi-Ex and Fuco- I groups could not be obtained, but -OH
formations of brain microsomes resulted in a significant decrease (15-20%) in Fuco-II and Il groups compared with
control group. Basal oxygen radical (BOR) formations were significantly decreased about 10% and 13-15% in brain
mitochondria of Dasi-Ex and Fuco-1 group, and Fuco-TI, Tl groups, and also decreased about 10% and 15-20% in
brain microsomes of Dasi-Ex and Fuco-1 groups, and Fuco-II, T groups. Lipid peroxide (LPO) levels resulted in a
marked inhibit (15-25%) in serum of Dasi-Ex and Fuco-1, O, [l groups. LPO levels of brain mitochondria and
microsomes were significantly inhibited about 10% in Dasi-Ex and Fuco-1, I groups and 15% in Fuco-Tl groups.
Oxidized proteins (>C=0) were significantly inhibited about 10% in serum of Dasi-Ex and Fuco- I, I, Il groups and
brain mitochondria of Dasi-Ex group, while remarkably inhibited (30~35%) in brain mitochondria of Fuco-1, I and
I groups. Nitric oxide (NO) levels were significantly inhibited (12~15%) in serum of Fuco-1, IT and I groups, but
there were no significant difference in serum NO levels of Dasi-Ex group. Superoxide dismutase (SOD) activities
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were remarkably increased (30~60%) in serum of Fuco- I, II and Il groups, but there were no significant differences

in SOD activities in serum of Dasi-Ex group. Catalase (CAT) activities were significantly increased about 20% in
serum of Dasi-Ex and Fuco-I, I, I groups. Mn-SOD activities in brain mitochondria were significantly increased
about 17% in Dasi-Ex group, while remarkably increased 26~36% in Fuco-I, I, Il groups. Cu,Zn-SOD activities in

brain cytosol were dose-dependently of fucoidan increased 10%, 12% and 18%, respectively, compared with control

group. These results suggest that anti-aging effects of fucoidan may play a pivotal role in attenuating a various

age-related changes such as chronic degenerative disease and senile dementia.
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ool 93-S Wwale] B Table 29} Zrh HA XY
mitochondriag £29] -OHY AA%FS Hlwsdly HYA
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Table 1. Effects of sea tangle and fucoidan on hydroxyl
radical (-OH) formations in serum of SD rats
for 45 days

Hydroxy! radical (-OH) formation

Croup (nmol/mg protein/min)
Control 357+0.20° -
Dasi-Ex 314+023° (88.0%)"
Fuco- [ 321+013° (89.9%)
Fuco-1I 2.86+0.28° (80.1%)
Fuco-III 311£0.25° (87.1%)

Dasi-Ex : Sea tangle extract powder of 4.0% added to control diet;
Fuco-1, T and IM: Fucoidan powder of 1, 2 and 3% added to
Dasi-Ex diet; *Mean+SD with 7 mice per group; **Percent of
control values; “p<0.05; "p<0.01 compared with control group.
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Table 2. Effects of sea tangle and fucoidan on hydroxyl radical and hydrogen peroxide in brain membranes of SD

rats for 45 days

-OH level (nmol/mg protein/min)

HO, level(nmol/mg protein)

Groups
Mitochondria Microsome Microsome
Control 310+0.08 - 350+0.16 - 5241015 -
Dasi-Ex 227+0.06° (732%)" 325010 (92.9%)" 479%0.16° (91.4%)
Fuco- [ 232+0.02° (74.8%) 3331012 (95.1%) 5.01+0.13 (95.6%)
Fuco-1I 22840.03° (73.6%) 263+0.09° (75.1%) 496018 (94.7%)
Fuco-1I 225+0.05° (72.6%) 273+011° (78.0%) 488+0.13 (93.1%)
Dasi-Ex : Sea tangle extract powder of 4.0% added to control diet; Fuco-1, I and III Fucoidan powder of 1, 2 and 3% added tc

Dasi-Ex diet; *Mean*SD with 7 rats per group; **Percent of control values; “p<0.05; "p<0.001 compared with control group.
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Hl &l B Dasi-Ex1&¢]Y} Fuco-1 182 HE1E
gHl fro1#<] -OHY A F A aRE AT &+ AN
Zwk, Fuco-II @ Fuco-M2&& tJx21E iy 20~25%
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M) Fo971 JATF9 44 2lt)Z{oxygen radicals)9] 4
Ao mX = Y& 71244 ZHbasal oxygen radical:
BOR) ¥ f=4tA2}t]Zinduced oxygen radical: IOR)=
FE3] vl - Hrbste] B9 Table 33 T} BORY 4
AAHEHE vlwste] B mitochondriad o X e THA

radical formation)ol ©|X]&

:vo]
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o} 5229 Dasi-Ex @ Fuco-1 group2 ¢ 10%3 =9
BORe] AAAA&H7 A=A Hp<0.05), Fuco-O %
M group2 13~15%<] HWHU A 9822 BORY] A
AAA L7} QS AHp<0.01). A9 2L ZF¥oz o
H X 2] microsome3 ¥ & Dasi-Ex ¥ Fuco-1 groupd
10% 359 BORS BAGA A7 IA = AU WHp<0.05),
Fuco-II ¥ I group2 A<} 15~20%2] ol A 2]

Table 3. Effects of sea tangle and fucoidan on oxygen
radical formations in brain membranes of SD
rats for 45 days

Oxygen radical formation

Groups (nmol/mg protein/min)
Mitochondria Microsome
Basal oxygen radical(BOR)
Control ~ 4.02+0.04 - 231002 -
Dasi-Ex 3651002 (%0.8%)° 2051003 (88.7%)
Fuco-1 3601001 (89.6%) 2.01+005 (87.0%)
Fuco-II 356+004° (88.6%) 1.88+005 (81.4%)
Fuco-ll 355+007° (833%) 1704004 (734%)
Induced oxygen radical(IOR)
Control 3236+157 -  1450+101 -
Dasi-Ex 2883+t181° (89.1%)" 1277+112° (88.1%)"
Fuco-1 2846+105 (88.0%) 13224126 (91.2%)
Fuco-Il 2820+213° (871%) 12571099 (86.7%)
Fuco-l 2805t121° (86.7%) 11.87+1.02° (81.9%)

Dasi-Ex: Sea tangle extract powder of 4.0% added to control diet;
Fuco- I, T and IM: Fucoidan powder of 1, 2 and 3% added to
Dasi-Ex diet; *Mean+SD with 7 rats per group; **Percent of
control values; *p<0.05; "p<0.01; “p<0.001 compared with control

group.



2o 2 BORY WAAA LA A = A ch(p<0.001).

9 IORe AAAHNERE viwEtd RH  mito-
chondriag ¥ A+ thAju} 2291 Dasi-Ex ¥ Fuco-1I
group7h] o 10~12%4 59 IORS] A4 AL} 9l
A A2 Hp<0.05), Fuco-T groupdt 13%<) il A
FoH22 IORY AAMAAER7} A = ATHp<0.01).
2 Fuco- I groupZt A= <F 10%
o I0RY] HAAAEH7L A= A tHp<0.05), Fuco-T
2 I group& 15~20%2] M ouollA @)% IORS] 4
A A7} 1 = ATHp<0.01).

T oA HzAME A3lH AE# 2(oxidative
F2E 237l 8l DCF-DA(2,7-dichloro-
fluorescein diacetate)E probeZ o] 43 BAML A%
o mx)= tpAlrl $&E(Dasi-Ex group) 2 3 0] (Fuco-
[, I, Il group)) S0 &7S Hlmata] B Table 45}
2t

Table 494 B vl9} Zo] BORY IORY A A&
H7} Ao & Ao 2 A Dasi-Ex @ Fuco-1, 12EFL
79 10%9) 24 oz YAYAER} IRHUADY,
Fuco-M2E7 20~25%¢] @A3 BOR 2 ICRe AAY
AZHR7F A=A depx Fhojd ARl da g
o] Agg ERFHoE AAFoZH ANEHRE Wi
EnHos AT £ & ALE J|HET

microsomeZ T Dasi-Ex

stress) 2

Table 4. Effects of sea tangle and fucoidan on oxygen
radical formations in serum of SD rats for 45
days

Oxygen radical (nmol/mg protein/min}

Groups  Basal oxygen radical Induced oxygen radical
(BOR) (IOR)
Control ~ 7.86+0.38 - 6348+153 -
Dasi-Ex 725019 (922%)" 57.68£1.90° (909%)
Fuco-1  724%028" (921%) 5826+189 (91.8%)
Fuco-ll  7261020° (924%) 5855+190° (923%)
Fuco-ll 625057 (795%) 4857+388° (76.5%)

Dasi-Ex: Sea tangle extract powder of 4.0% added to control diet;
Fuco-I, 1T and [: Fucoidan powder of 1, 2 and 3% added to
Dasi-Ex diet; *Mean+SD with 7 rats per group; **Percent of
control values; *p<0.05; "p<0.01; “p<0.001 compared with control

group.

MelH AE A9 HI}
A A(LPO) B4 A AT

BAakA e FA0) wel Axute KPR s}
HEEol] o] dte] A e FE ]98] =(malondialdehyde :
MDA)EZ ZA 5t} 7akslx)2(lipid peroxide : LPO)e] 3
& At vwggo. o] LPOE ZE e HEFAL
2 L) gl gRle wHAE 9 k3o ARE
A de AgE ek 84 2 HAZEEF LPO A
Aol B A& A} & E(Dasi-Ex) 2 F32 0] D(Fuco- I,

Mo} Fake ¥4k vl st B Table 59
Z2oh. $4 g3 LPO A4 miale 93 Table 59
A vlwste] H¥ oAt F2E(Dasi-Ex)olt Filo|d-
A7} 1§(Fuco-1, T, Mo| thgo] RIF thel s
15~25%7kA w9 A#Ho 2 LPOY AL At
AMEE A £ AT

3t Table 514 HAZ FE 59 A E 243}
o A4sle LPOY AAHo nAe gAsl F5E
(Dasi-Ex) @ F30]@(Fuco- 1, O, M9 F3-E B7istr)

8t HAEY mitochondria ¥ microsome¥EZ 9]
LPOY) S #A.v|wsle] ®BH, mitochondria$] i 9j
GAjop $&2(Dasi-Ex) 2 F3o|e-37t2§5 9 Fuco-
I3 OMe d21F gy A 10%H = LPOY A
A dAEHI} ARHUAT, Fuco-MME 15%Y F9
Q] LPO9} AA JAER7} AAH AT} E3F microsome
YR AME mitochondriag &7 A9 fFAIG ZFo=E
LPOS| A4 A A7t AA =AU, o| A% mitochon-
driag £33} n}37}A 2 Fuco-MaFo| WEIEF div) 15%
A=Y 7§93 LPOY A4 JAER7 AFHA
o A 2 AFdA AEe 2A gl mAE
3y ¢ kl*ﬂiilf‘ﬂl o xe thrlol F%E(Dasi-Ex) 2

FIo|R(Fuce- 1, I, M9 H7hol MR JBE BrAH
o ¢ 23, nwﬂ} FEBVOZAE THY 43y 2E
4 AALRE UG + YAND, 37 FRo|ue

WHEE wdS A A8y 2EY2E ¢ &%
Hog Ao wBtg WP afHoZ gAY
Ae Aoz JlhE,

ASlCtiE of My oM E D}
494k 2(oxygen radicals)e] A wlal Aol A
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Table 5. Effects of sea tangle and fucoidan on lipid peroxide (LPO) levels in serum and brain membranes of SD rats

for 45 days

G Lipid peroxide (LPO) levels (nmol/mg protein)
roups

P Serum (nmol/ml} Mitochondria Microsome
Control 540+0.64 - 245*0.07 - 297%0.15 -
Dasi-Ex 4704021° (87.0%) 2.17+0.06° (88.6%) 2584022 (86.9%)
Fuco- 1 430%0.15° (79.6%) 2.20+0.04° (89.8%) 2.89+0.08 (97.3%)
Fuco-1I 4114013 (76.1%) 218+0.03° (89.0%) 2.60+0.07° (87.5%)
Fuco-1I 416£0.12° (77.0%) 2.14£0.06° (87.4%) 2.55+0.06° (85.9%)

Dasi-Ex: Sea tangle extract powder of 40% added to control diet; Fuco-I, II and HI Fucoidan powder of 1, 2 and 3% added to
Dasi-Ex diet; *Mean+SD with 7 rats per group; **Percent of control values; *p<0.05; *p<0.01; “p<0.001 compared with control group.

¥oh3o wuld AR AstE FAo Ay
(oxidized protein)& AAde Aoz A Ut A
9 A A 25g 7]AZ 3o 24-dinitrophenyl hydrazine&
Agstel skt e ARFE F3 %) sty
ThA|v} 2% (Dasi-Ex) @ F30|9-A7}Fuco-1, T, IH)
o] 2] carbonyl groups) ¥ FE FA3 BH Table
63 2t

Table 604 ¥439] carbonyl groups) A4 && vl
& B9 tA|v} 2&E(Dasi-Ex)olut F3 o d(Fuco-1,
I, M9 H7b} o] hx2§ thel oF 10%] &4
A8 AA BRI} ARHLATE 9 Table 604 H A X9
mitochondria®] #% 9] carbonyl group] A4 &S vl W}
o HW Al %ZE(Dasi-Ex group)e 2T M|
10%9] @d A3t A SHAAT, FHo|H(Fuco-I,
I, Il group)e WEIF oiul 30~35%1F A Gl
Avgte] A&7} QAT E3 microsomed 359
carbonyl group AAFE HmE HE oA} FE2
(Dasi-Ex group)o]u} FFo]gt 1.0%-37HFuco-1 group)

' add A3E AR AW, Fa0/d 20%0)1%
9] A7HFuco-T 2 Fuco-M groupye 10%AE T 4
32 F94oz AAYE ¢ F AN wehA carbonyl
groupd] A Fo 2 Hrig Bl s JAHAdE F3
olg 20%0)49 A b7t uigAE Aoz Jdn

MelEA(NO) S MM oAx|E Dt

NOE «£7t3og EAshe 7IA4Eo2A, Ao
2 M350l NO; 9 NOs B Hets o] AN E &
HEth. NOE NOS(NO synthase)d] 93} FH=HE k&
2] radical 24 o) A IS 22 QA7) WEd
ZA TR} iG] ose] FHP 54 WH(Hibbs
=, 1988; Meldrum %., 1990)[52, 58]3}+= 4, 7@ 24%
B2 A ¥#o]$Moncada 5., 191)[61]01 ¥
F oA (Palmer 5, 1987)[64], 12l AHH ‘?._}(Schuman
=, 1991; Snyder 5. 1991)[66-67], 4, VY § I
A 715¢ 23 gtk NOE 7jaolng 2% ol
HEZS B8 AFEA 348 5+ Q7] Wi 84

Table 6. Effects of sea tangle and fucoidan on carbonyl group formations in serum and brain membranes of SD rats

Carbonyl group level (nmol/mg protein)

Groups - - -

Serum Mitochondria Microsome
Control 25961119 - 12.48%0.79 - 15.30+0.42 -
Dasi-Ex 23.06+1.35° (88.8%)" 11.01+0.62° (88.2%) 14.9910.74 (98.0%)
Fuco- [ 2335+212° (90.0%) 8.25+0.88° (66.1%) 14.57 £0.58 (95.2%)
Fuco-TI 23.74+1.56° (91.5%) 8.58+0.57 (68.8%) 14.05+0.45" (91.8%)
Fuco- 2320+1.00° (89.4%) 8.96+0.35° (71.8%) 13.66+0.66" (89.3%)

Dasi-Ex : Sea tangle extract powder of 40% added to control diet; Fuco-1, II and I[l Fucoidan powder of 1,2 and 3% added to
Dasi-Ex diet; *Mean+SD with 7 rats per group; **Percent of control values; *p<0.05; Pp<0.01; ‘p<0.001 compared with control group.
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& WAz A gax AP ATl FH Hgo| 7}
F3tt

3% NO A4Ad "Ae vt FZFE(Dasi-Ex)
g Foleh-H7HFuco-1, I, MY FEL A3 B
© Table 75} 2t} Table 7914 B ukgh o] ghAv}p &
2 & (Dasi-Ex)& NO9| A Aol th3t o2& AAEAT ¢
A%+ AUt 28AY, F3iolgd H7taF(Fuco-1, 1L,
M) thzo] hxI1F thel 12~15%1F NOS 44 & o)
$+ ZRHoz AdRgTE Mol FHEAY FL ¥
ojgte] B YAt

ML MHEAS B4 |
439 AARS B4 B}

HAFol A Ggatao] B A A A4 (scavenger enzy-
mes)ZX 71} FR23% £3SAI = T AR ELolA|(superoxide
dismutase : SOD) % 7}&g}o}A|(catalase : CAT)9] €40l
"X thAlu} 528 (Dasi-Ex) 2 FZo|H(Fuco-1, 1,
m oo JF& H7lehr) A3l A5 SOD ¢
CATY] 848 EAM3le] Hrlste] R Table 83 2o}

Table 8o4 H& upe} o] SOD| &4& #4 3}
29 dAm $%E(Dasi-Ex group)d] FHE A3 £
22l SOD #49] Z71d4S dF3E 4 i 284
o, Z30|t-H7}1F(Fuco-1, O, M group) 30~60%
o] dAg SOD ¥4 9] Frigdol YENt FIo|ee]
AT =eke SOD 84 F7tade 34 48 4 o &
A FleetolA(CAT)Y &42 Dasi-Ex Fo15& X33}
o FzolthFuco-1, I, I group) FeaFo| tho

Table 7. Effects of sea tangle and fucoidan on nitric oxide
(NOj) levels in serum of SD rats for 45 days

Groups NO level (nmol/mg protein)
Control 1524006 -
Dasi-Ex 1431013 (94.1%)"
Fuco- 1 1.34+0,05° (88.2%)
Fuco-1I 1.32+0.05° (86.8%)
Fuco-1II 132+0.04° (86.8%)

Dasi-Ex : Sea tangle extract powder of 4.0% added to control
diet; Fuco-1, I and IM: Fucoidan powder of 1, 2 and 3%
added to Dasi-Ex diet; *Mean*SD with 7 rats per group;
**Percent of control values; *p<0.05; °p<0.01 compared with
control group.

Table 8. Effects of sea tangle and fucoidan on scavenger
enzyme activities in serum of SD rats for 45

days
SOD activity CAT activity

Groups (unit/mg protein) (umol/serum/min)
Control 1.34+0.13' - 101.84+1095 -
Dasi-Ex 1331028 ( 993%)  121.54% 844" (1193%)
Fuco-1 177+020° (1321%) 1246+1296" (1203%)
Fuco-Il 1.88£0.13° (140.3%) 120.04*12.83° (117.9%)
Fuco-l 214%034° (159.7%) 123.55%14.95" (121.3%)

Dasi-Ex : Sea tangle extract powder of 4.0% added to control diet;
Fuco- 1, I and M: Fucoidan powder of 1, 2 and 3% added to
Dasi-Ex diet; *Mean*SD with 7 rats per group; **Percent of
control values; *p<0.05; "p<0.01; p<0.001 compared with control
group. SOD: superoxide dismutase; CAT: catalase.

20%9] CAT 842 Z7tddo] Uehur CATEA =
FIolte o}y FEx 3 Yevy woAC. o
A thAlel 25282 SOD Adle o} 54 Adrt A4
A &%AIT, CAT 4= 20% 3 =9 CAT &4 F7Hd
A& Yehde d9420 A4S 23 Ave A e ¢
T Ut wEbA AFY B84 E el 7] AsiMe
thAje} 250 Fo|GE AHrlsle Aol wigFsite
At o] gJFE AT

3 A EoA 588 mitochondria, microsome %
cytosol JF-F2] SODS] &4l MAE GAlvt FEE
(Dasi-Bx) % F3t0l@(Fuco- 1, 1, ) $4 159} J%$
A3t Hd Table 99 2t} ¥ A X 2] mitochondriad
ol M= thAln} $Z&B(Dasi-Ex group)?l Mn-SODE#A
Hzx2E tHl 17%9 4577 939 ¥ $30]
@-d7HFuco- 1, T, M group)s] Mn-SODE4L 26% ~
36%2] W9 F7EEA TAlot FEF diu] A 2o A
A MnSODEAS Frtddo] ARHUG. =
microsome 8 Bl X & ThAlvl FZ&E(Dasi-Ex)# F3 0|tk
-A712§ Fuco- 1L ¢F 10%2) Mn-SODE A 0] 71319
A, Fuco-Il € I group2 15% % 20%2] Mn-SOD#
dol Wle AR S ¥ & ANt A Mn-
SOD&A A Hrlste & o thAn FEEHOE 7]
o F3oldg Arlste o] vhg viEAsitis AMdel
A=At £33 HAEY cytosolFEoll e thAlet F
%8 Toa§2 Cu ZnSODEAY %718 3g IS

¢

flo R
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Table 9. Effects of sea tangle and fucoidan on superoxide dismutase (SOD) activity in brain membranes of SD rats

Superoxide dismutase activity (unit/mg protein)

Groups - - -

Mitochondria Microsome Cytosol
Control 6.6110.16" - 7.52+0.41 - 6.7310.09 -
Dasi-Ex 7.76+0.25° (117.4%)" 8.481+039° (112.8%) 7.05+0.76 (104.6%)
Fuco- | 8.334031° (126.0%) 8.25+0.88° (109.7%) 7431034 (110.4%)
Fuco-1I 8.74+047° (132.2%) 8.58+057° (114.1%) 7.56+0.19° (112.3%)
Fuco-1I 9.01+0.24° (136.3%) 8.96+0.35° (119.2%) 7.97+031° (118.4%)

Dasi-Ex : Sea tangle extract powder of 4.0% added to control diet; Fuco-I, II and Il: Fucoidan Fucoidan powder of 1, 2 and 3%
added to Dasi-Ex diet; "Mean®SD with 7 rats per group; **Percent of control values; *p<0.05; "p<0.01; °p<0.001 compared with

control group.

T URA, FH[e 1, 2, 3%-H7HFuco-1, 11, M group)
o] @2} Cu, Zn-SODEA o] Y21E oyl Z+2 10%, 12%,
18%2A Folde] Ao we} Cu, ZnSODZAo] &
FALHOZ FIHQ AR} JFH AT

o2hx Folghe SODY CATZ LS AAELY 84
¢ ERHo R FUHEoEN A FTLZN AT
TS FAFOTA YA e 2 YR E ¢
=38E o aRFHOE YA 4 Qg HAoE I
e}

ki oale tlo

2lZFA(Lipofuscin)el Xz Hy}

AR e3te] FEE @ 7HA AE2A =L Uy
A 2 3N (lipofuscin)o] @ 224 MA7 gk o7 7}
A ZHAXY 75l Fog AFE xgshe Aoz &
A7 AEFAS HzAF Aol AL sk 23
& (Dasi-Ex group) ¥ FFo|@-H7HFuco-1, 11, I group)
o JEE LAste] BY Table 105} 2th

Table 10914 R nlo} Zo] thAln} ZZ-E(Dasi-Ex
group) ¥ F3 o] (Fuco- 1, [, I group)d} T+ thz
o] hx1E tiH] 40~60%71A v EFFHow YET
Ao FEAE adAoz JARTgE Mol =AU
Dasi-Ex+ 38%, Fuco- [ & 48%, Fuco-11-2 53%, Fuco-TI
& 57%9 wog FIojde] Hvike] me} Y X FA
3% AA AR} §FAEH o8 ZUlsta Ute ARdo]
o AT F30|de] =k Aade &4 &g 4 ok
Tt Fa0|Ge AR A k3o AXEZM AMEHE
YEFA 2T FARg aRHoz Aoy
=3 W AFAHOZ ¥ £ QIS Aoz ygdE
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Table 10. Effects of sea tangle and fucoidan on lipofuscin
levels in brain homogenates of SD rats for 45

days
Groups Lipofuscin level (nmol/mg protein)
Control 234£0.04* -
Dasi-Ex 1.45+£0.05 (62.0%)**
Fuco- [ 1.21+0.06° (51.7%)
Fuco-1I 1.10+0.03 (47.0%)
Fuco-Il 1.00+0.04° (42.7%)

Dasi-Ex : Sea tangle Dasima extract powder of 4.0% added to
control diet; Fuco-I, O and I: Fucoidan powder of 1, 2 and
3% added to Dasi-Ex diet; *Mean+SD with 7 rats per group;
**Percent of control values; “p<0.001 compared with control

group.

2 o

thA vk (Laminaria japonica) %8 AZE L 4.0%-FH7}
Al& (Dasi-Ex group)$}t &7)d] F3o|et 1.0%, 2.0%, 3.0%-
A7W} & (Fuco-1, 11, I group)E SDA RE] 4543+
Tt 2 qA Lo X E 9FE FrAs). Dasi-
Ex 2 Fuco-1, O, I group?] ¥} & > mitochondria
9] hydroxyl radical(-OH)¢] A& thz1E ] 10~
20% % 25~30%9] oA -OH 44 Aatazsl o
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(Fuco-I, M group)olAwt 15~20%2) ¢3¢l -OHY
A4 A EA7 AFHY} HZA 59 mitochondriao]
A] Dasi-Ex 2 Fuco- I group2 10%A%, Fuco-I 2L M
group 13~15%9] 242l BORY| A4 AA &AL <
AHAT, HZ2F9 microsomeE Dasi-Ex 2 Fuco- |
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