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Effects of Sea Tangle (Laminaria japonica) Extract and Fucoidan
Components on Lipid Metabolism of Stressed Mouse
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This study was designed to investigate the effects of sea tayle (Laminaria japonica) extract (Dasi-Ex group: dry base 4.0%) and
fucoidan-added (Fuco-I, TI, I group: fucoidan of 1.0%, 2.0%, 3.0% added to Dasi-Ex) drinks on lipid metabolism of stressed mice.
ICR male mice (20 + 2 g) were fed experimental diets and given free through water bottle filled with these beverages instead of water
for 18 days including sociopsychological stress of 4 days. Dasi-Ex and Fuco-I, II, III groups resulted in slight decreases 3% in body
weight gain and 6~12% in feed and gross efficiencies compared with control group. Serum protein contents were slightly increased
1~5% by administrations of these beverages compared with control group, reflecting inhibitory effect of sociopsychological stress
by increase of protein levels. Significant differences in serum cholesterol contents of Dasi-Ex and Fuco-I groups could not be obtained,
but Fuco-II and III groups resulted in marked decreases (13~17%) in serum cholesterol contents compared with control group.
LD1-cholesterol contents resulted in marked decreases (about 20 and 25%, respectively) in Fuco-II and III groups, whereas HDL-
cholesterol content was significantly increases (about 16%) in Fuco-III group compared with control group. Fuco-I, II and II groups
resulted in a marked decreases (15%, 20% and 40%, respectively) in atherogenic index (AI) compared with control group.
Significant differences in serum lipid peroxide (LPO) contents of Dasi-Ex and Fuco-I groups could not be obtained, but Fuco-II and
I groups resulted in a significant decrease about 10% in serum LPO contents compared with control group. These results suggested
that fucoidan drinks added sea tangle could significantly inhibited chronic degenerative diseases by improvement of effective lipid
metabolism of fucoidan component.

Key words: Sea tangle (Laminaria japonica) extract, Sociopsychological stress, Lipid peroxide (LPO), Fucoidan, Lipid
metabolism, Cholesterol, Atherogenic index.

A = £ ohrxit 248 7HAL e 2o §Rod.
8 227 02H7 #3¢ A4S veEdge AL ¢HA

Ak, E3 Coriolus versiolor2%8 &8 o3& (Krestein)©|

AB7A v1q, gAjet § ZxFe A deezn ¢4

& AA (viscosity) o] W$- A Sg/MEe) 2& EAHE 23
Aok, TFPAE, FIojd AL F49EA 2ojudE (lamina-
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ol w fucoidano 2 XA HAdh FRRL HAZo]
ZAse &8 A4 F 8§54 (heparin) @ 72 2 4YF &
o] ARt $¥ N3 724 (Bernardi and Springer, 1962)2
23 gohe AHdel Hgoz WAA HAUY 2% Usui et al.
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1. dE3E Y Asxd

a3 dThoA TYT ICRA wF¢2 (male, 201298
TY & g FEASANA 2FFL AuAISE o, 89t
g 5702 o] AF4 7|2ALE (control group) 2A AMS
@A A vl (Laminaria japonica) $%% 4.0% (dry base)9]
Aol 3%2-8 (Dasi-Ex group)$t ©HAlol $& 8¢ F3old
(dry base) 1.0%, 20%, 3.0% & 713t AT FHo| -7}
A} & & (Fuco-l, 11 II group) & 25 #¢ & il S4AA
o FEASAL F28F (22127, 6512% RH3NAN 1242
Mol Z (06:00~18:00 2 BLE 25 M

2. =HAlZES =4

£ Agd AL AEZPL B43E 595% (g-com starch:
445% + sucrose 150%), ©¥ A 180% (sodium-free casein), A
4 150% (lard 100% +com oil 50%)7F HES AFSHZ, H]
g9 %7138 (AIN-76 mixture)S 22t 10%, 35% & H7H8HY
onm AFEL 30% A/t A P& ALRE ALY
=

3. AEgA HAZE Y

2 Ago] AE3 gAn -3 AZETL FPAG (F)2R
B ofuto} A &3H T, FA)ES AY (Choi et al, 1999a-c) S}
#Ze o v IAY (Sporophylls of Undaria pinnatifida)
A % ¥3% 2FF D (crude fucoidan) & oA FAE o
&, TAAESY AAE FRo|TE AzFAL. 2EF2 Hi
289 /MEe 9Avl (Laminaria japonica) %% 4.0% (dry
base) 2] thAln} #2887 (Dasi-Ex group) & Medtn, oA thA
n 2& &80 F320)D (dry base) 1.0%, 20%, 3.0% 5 #7132
of7]o] FFHLE arginine 0.1%, taurine 02%, tyrosine® tryp-
tophans 4z 005%4 #H7betx, ©Al 97]¢) ¢ (bamboo
shoot), B4l o} (soybean germ) ¥ E I (P’yogo: Lentinus edo-
des Sme)® ANGHE—F% AZED 005%4 A 055%8& 3
7tste] FAo|G - A7} 2EF 2 A5 E (Fuco, I, 1T group)
g Nagd.

4. AEA HSIEA| 3 A

2EH 29 HAPL Ogawa et al. (1966) 0} /ddte] B
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8. XHnpMEES &Y
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9] #1212 A (lipid peroxide : LPO)9] #3F& Choi et al. (1999
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3 Z (malondialdehyde : MDA) 9 3 ZA3to FH4siA 2
9 dFoz FF3r
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o B A Table 13 2ok Table (914 H& uig Zo] 2E
#l& 33} 4US TS 18YFY AR B U] &L 6~12
%9 #HAAH} SAHFAAY, Dasi-Ex group ¥ Fucol, II, III
group® BT AFHde ¢ 32359 F2EFH ] YA
st} ol A AX (Choi et al, 19990 AFATg} v}
A7MAZ ol S8V 2EHLE 433 AFRFo FHage
AHE EEga AR,
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£ ZFE Table 29} 2t} Table 2014 B ulg} o] 2EH 2
73 49¢ T3te 18852 Dasi-Ex group ¥ Fuco-l, I, 111
groupd] 8459 9B A FFo e N2IE oy 1~5%3
= 71 dAY, d23F oY f948 93 & gt 2
A Fof 180T 493 31F 14129 2EF A R} mfe}
F-Fojtte] HrpFe wel ¥4 vy de §FFo] FrtddeE AL
o & Zoj2$ AMdo|d gytgoz Ay} 2EHAE Pod
Ao do] ZHagtes AALE AT v & Fe g9 F)a
gARE F2F Yu7t A& Aoz A,

Table 1. Effects of sea tangle extract and fucoidan drinks on
body weight gain, feed and gross efficiencies in 4 day-
stressed mice for 18 days

Groups Body weight gain(g)  Feed efficiency*** Gross efficiency***
Control 2656+ 172* - BO7TE200 — 8l -

DasiEx 2582+ 161 (972%)* 3162+321 (877%) 7137+529 (87.1%)
Fucol 2580%1357 (971%)  3408+204 (45%) 76921438 (%45%)
Fucoll 2575+148 (970%) 3343192 (927%) 7546344 (27%)
Fucolll 2580+ 139 (97.1%) 3395+ 281 (M1%) 7663+457 (%41%)

Dasi-Ex Drink: Sea tangle extract 4.0% (dry base); Fuco-I, II, III
drinks: Fucoidan of 1, 2 and 3% added to Dasi-Ex drink; *
Mean + SD with 7 mice per group; **Percent of control values;
***FE={Body weight gain {g)/Food intake (g)]1X10? ****GE=
[Body weight gain (g)/Energy consumed (kcal)]1X 10°

Table 2. Effects of sea tangle extract and fucoidan drinks on
serum protein contents in 4-day stressed mice for 18

days
Protein content (mg/m! serum)
Control Dasi-Ex Fuco-I Fuco-Il Fuco-1II
37.07 £ 490* 3745595 37.80 £7.17 38.58 £ 6.75 38.80 = 8.20
- 101.0% ** 102.0% 104.1 % 104.7%

Dasi-Ex drink: Sea tangle extract 40% (dry base); Fuco-I, II, I
drinks: Fucoidan of 1, 2 and 3% added to Dasi-Ex drink; *
Mean * SD with 7 mice per group; **Percent of control values.

45 A AR - FAS

3. SYAHE B2kl HE

2EH & Bae fE Y5 Y26 &9 FFHE &
A3te] EHE (Table 3), 2EH 2 ¥3 498 T3S 18UFY
Dasi-Ex ¥ Fuco-l groupd FZ#H2elE9 3 47 11182
147 2 11276 £ 125 mg/dl serumEA 21§ 2ZY2H
£ % (11953 £ 269 mg/dl serum: 100%) o] ¢ 6% AE
22N 93 o] & 2HE + Ak 1A, Fucoll ¥
I group?] FFY2HEY &§F 44 104521092 L 9890 +
43424 23§ dy] 13~17% < FAH FY26E FrED
7b ARHAY. E3] F& 7TFAN 2EH 2R REHde
AHdS et ol ARAQ FH2HE FrEAAEA, F2
ot &Y AAAA 2EF2 A AT (Choi et al, 1999) 2
ZEg Aegolg gddd.

Y28 EFAA LDL- S8 2HEL AU ¥dnz &
£33t v HDL- S 4HEL FZ28E AA (anti-chole-
sterol factor) 2 243t} mEA 2EHA Hild gg EAHFY
LDL % HDL-Z#2HE9 &% Wse 489 1 3dx&
Fig. 19} JetRlch Fig. 1 (A)olA] LDL- 2828 & o v]x]
€ OArt 2828 2 $30)2 AVMSRE 9%E HUistd B
9 Dasi-Ex % Fuco-l, II, Il groupd LDL— &3 LHE e
22} 41.59 £ 1.09, 41.17 + 092, 37.62 + 1.02, 32.88 + 1.24 mg/dl se-
umo2ZA 21§ (4549 £ 1.83 mg/dl serum: 100%) why] 2z
914%, 90.5%, 827%, 123% 24 v} £&&8 ©F FoRY
€ ¥3o|we #7}Fo) wel LDL-EY 28 &) Wl¢ B}z
2 ZaEs ¢ F Ao

Fig. 1 (B)9lA HDL-Z¥28E &3 v dAnt 52
S8 % FFG H/NEEE 9Y¥E ¥ty HW Dasi-Ex
group® HDL—E# 28 E9 71857 18 9394 &iA
%, Fuco-l, I, 11 group¥) HDL-Z#H2HE &3 3% 3041
£0.59, 31.00 £ 0.85, 33.15 + 0.94 mg/dl serum & 24 hZLF (28,
54 £ 0.69 mg/dl serum: 100%) ¥ 22} 106.6%, 108.6%, 1162
%2A OAvt 2258 ©F FoRge F3o|TY HAUM
uzt HDL- 2828 &0 93202 F71stn It LDL-2
g2 gy Z4a5% 2 HDL-E 2689 S7E97) t2o
F3o|de A7tEe St gt £F JEFH o2 e A3
EFE Jepide AME ¢ F At

4. SUBHRT2 |

Table 3. Effects of sea tangle extract and fucoidan drinks on
serum cholesterol contents in 4 day-stressed mice for

18 days
Total cholesterol content (mg/d} serum)
Control Dasi-Ex Fuco-l Fuco-II Fuco-II
119.53 £ 2.69* 111.82 £ 147 11276 £ 125 104.52 £ 0.92° 98.90 + 4.34°
= 93.6% ** 94.3% 874% 82.7%

Dasi-Ex Drink: Sea tangle extract 40% (dry base); Fuco-], II, III
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 compared with control group.
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Effects of sea tangle extract and fucoidan drinks on
LDL and HDL-cholesterol contents in 4 day-stressed
mice for 18 days

Dasi-Ex Drink: Sea tangle extract 4.0% (dry base);
Fuco-1, II, IIT drinks: Fucoidan of 1, 2 and 3% ad-
ded to Dasi-Ex drink; *p<0.05; **p<0.01; ***p<0.
001 compared with control group.
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A Al #2ERE AT £ AW 2ZAT, Fuco, 11, HI
group®l AIE 27 271 £ 011, 257 £0.17, 198 £ 0.042A ti=
I§9 AI(3.19£020: 100%) ¥ 850%, 80.6%, 62.1%ZA
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ig. 2. Effects of sea tangle extract and fucoidan drinks on
atherogenic index (AI) in 4 day-stressed mice for 18
days

Dasi-Ex Drink: Sea tangle extract 4.0% (dry base);
Fuco-l, II, III drinks: Fucoidan of 1, 2 and 3% ad-
ded to Dasi-Ex drink; **p<0.01; ***p<0.001 compa-
red with control group.

Table 4. Effects of sea tangle extract and fucoidan drinks on
serum malondialdehyde contents in 4 day-stressed
mice for 18 days

Malondialdehyde content (nmol/ml serum)

Control Dasi-Ex Fuco-1 Fuco-II Fuco-III
7871011* 7471029 7.821024 721£002° 704007
- 94.9 % ** 99.4 % 91.6% 89.5%

Dasi-Ex Drink: Sea tangle extract 4.0% (dry base); Fuco-L, II, III
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 compared with control group.

5. RIEnpMsIE0| MM HI|

gyaae] FH ¢ NAFHLNGo 2 5= FAag
AZ(LPO)S AAFE Z4Ed NESHo2 4§37 i
LPOS A ETde A A W& FQ3t) &S LPOY &
Fe AUHY FEE (FEE) B =334 Ao #Asde
A e 1rslo] glth (Yagi, 1987; Choi et al, 1991, 1994, 1995).

2EY 2 H3lo B2 LPOY AN tX= o) 89 Y
& =A3&a] B Table 49 2th Table 494 2E# A §3 4
o4& £33y 18953t Dasi-Ex 2 Fuco-l, 11, III group® LPO
o A4 AAEHE v|Zste EW Dasi-Ex 2 Fucol groupe
LPO AA#FY f9HY Z2E7E AT 4 . 28A9
Fuco-II, Il group®l LPO ABA %L Z+zk 721 £ 002, 7.04 £ 007
nmol/ml serum&ZA WEIEY LPO AAF (7871011
nmol/m! serum: 100%) o] 91.6%, 89.5% 24 LPO 4%
F9AA FLREFHT} AR HK
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CAnt (Laminaria japonica) %%&% (Dasi-Ex group: dry
base 40%) 2 F2Zo|d— A& & (Fuco-, II, III groups: dry
base 1.0%, 20%, 30%)& 257F<¢ & g4 SEA71HA 1544
H2H 4952 communication boxS AH&-3te] A3 4813 AE
H4E F3sted AZAgALY olX e olg 19 AYFy 9%
7t et

2Ed 2 23} 498 ¥85td 1895 Dasi-Ex ¥ Fuco-l, I,
I groupd] AF< 3% Z42E I A 2 YA &L 6~12
AT FAIAYG T3 B gAY FFe 22 E dy) 1~
SR F71StRA T, @] FrlEdE o8 §87 2EH
28 ARHOE 481 Joe AMNE Bgsa o Y 2
2889 $#e Dasi-Ex ¥ Fuco-l groupe #9&<Q #4E
T7F AFH A F%A, Fucol, I groupe hZILF thy] 13~
17%9] 939 BH Zy26HE ZF42ERN] dFHUT LDL
—Zd 2859 FFE Fuco-ll ¥ I groupl X < 18% 2 25
%9 FIHA JALA7 AFHUE B ol HDL- ¥
ZHE9 &L Fuco-loA & 16%4 HAZ F7tawr} AA
HAoh 2EF L $3} 498 T3S 1885 Dasi-Ex groupe
FARGAF (ADS Z2EHE A AFE & YAAD, Fuco-
L 11, I groupdl Al= Z+Z 271£0.11, 257 £ 0.17, 1.98 2 0.042
A H2IEY AI(3.19£020: 100%) HhH] 850%, 80.6%, 62.1%
22X 15~40% 9] A Al ZAEAIL AFHAUY 53] F9
73t ASAN HEF 5 EATY HUY Y SEAEZA AlE
Fao|gy Ml wa} AHA BAdd AW L ARHe
2 AAE & AL Aoz Jgdd ol $E9 LPOY A4
AA &= Dasi-Ex ¥ Fuco-l groupe 7289 #4EHE
AE & UAAVAY, Fuco-ll L III group hZF i) F 10%
o #9930 LPOAAE AA AN AFHAY. o]} ARE F
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