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Estrogen like activities were evaluated using ethanol and hot water extracts of gongiindan (GJD) and
3 types of brown algae by an in vitro detection system. Laminaria japonica and Undaria pinnatifida repre-
sented statistically significant (p<0.001) estrogen like activities, while GJD and Ecklonia stolonifera did
not. Furthermore, activities of hot water extracts (500 ug/ ml) of Laminaria japonica and three mlxture

(Ecklonia stolonifera

Undaria pinnatifida : Laminaria ]aponlca 1: 1: 1) were stronger than that of 107

M 178-estradiol. These results suggest that Laminaria japonica contain estrogen like compounds. Based
on these results, the prepared seaweed GJD were used for animal experiments about the effects on in-
hibition of platelet aggregation and serum lipid levels in ovariectomized rats. 9-week Old female
SD-rats were randomly assigned to 3 groups as sham-operated rats, ovariectomized rats and ovariec-
tomized rats that were treated with GJD. The rats were placed on prescribed diets for 5 weeks follow-
ing ovariectomy. Total cholesterol and triglyceride contents on serum decreased in the SHAM group
compared to the OVX-CON group. 5 weeks feeding of GJD resulted in significant lowering of trigly-
ceride and a decreasing tendency of total cholesterol level. The level of HDL-cholesterol on serum in-
creased significantly by feeding diets containing the GJD. The ability of platelet aggregation of group
treated with GJD was less than that of the OVX-CON group. These results suggest that the beneficial
effects of seaneed gongjindan may be used to improve menopausal syndrome.

Key words : Seaweed gongjindan, estrogen like activities, platelet aggregation, serum lipids, ovariec-

tomized rats
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Table 1. Experimental design of animals

Group (No) Treatment

SHAM (6) Operated rats

OVX-CON (6)  Ovariectomized rats

OVX-GJD (6)  Ovariectomized rats supplemented diets

containing the seaweed gongjindan.

No: Number of rats.
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Table 2. Yields (%) of ethanol or hot water extracts of gangjindan
and brown algae

Materials Ethanol extracts Hot water extracts
Gongindan 61 57
U. pinnatifich 19 18
L. japonica 15 10
E. stolonifera 13 11
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Fig. 1. Estrogen like activities of ethanol or hot water extracts of gongjindan and brown algae. MCF7/pDsCAT-ERE119-Ad2MLP
cells were treated by extracts of gongiindan and brown algae at the 500 ng/ml concentration. 17B-estradiol or ethanol was
used as positive and negative control, respectively. E and H in back of each sample name represent ethanol extract and
hot water extract, respectively. CAT protein was measured using the CAT-ELISA kit and normalized to protein concentration
of cell lysates. MeantSEM for three plates are shown as fold compared with ethanol treatment. *ANOVA z<0.001 was com-
pared with ethanol treatment. This experiment was repeated at least twice yielding reproducible results.
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Table 3. Body weight gain, food intake and food efficiency ratio of rats supplemented with seaweed gongjindan for 5 weeks

Body weight gain

Food intake Food efficiency ratio

s 2ot Uehdth 8% 3

Group Final body weight (g) (g/day) (2/day) (FER)
SHAM 245.3+3.17 1.9+1.58 58.2+9.24 0.03+0.17
OVX-CON 259.5+13.41 2.96%9.06 62.9+10.15 0.04+0.89
OVX-GJD 253+9.18 3.15+2.52 56.1+10.98 0.05+0.20
See the legend of Table 1.
FER: Weight gain / food intake (g/day).
HYESEQ HE BIE, Aolas ¥ AV|EH Y 3 3MXY 3 & SHAHE
dadA ¢ ‘?SHZ 7L 3R 2o] Fofo] wE AWt 1FY2HEESY nEYH 22 BT HS WA E
o} 2Jo] A FE Table 33} 2t} WA A 2 sj2Fd e 71%5 4l (endothelial dysfunction), & 28 &< ¥ 2 W
ool W2 AT wsle} Ao] AHF HgdAe daE A 35 i s AEstss 3 /‘1715}[29] Bonithon-Kopp
A F(OVX-CON)o] HAE HA|81A] g2 FSHAM)O H] 5519 AFolA H7 Aol vla] H7A & AUE Ak Zy
gto] AF9 F7HE BAoH, ol 8 FHdAM das AAS 2HEF ofxA G B wEE oF 25% 718 Ao Z v
W BZEE7E 78k Aol F7kske Aolal AlF 7 Wt B el A Aol TR i’t‘ﬂ*ﬂli—% Z A
S AW Ao FHd 7]908ks AR BITH4]. ¢ A FAE AAY 73S o] FU, 1A 2209 B4
A dadATAA Y AT S oY 03_ A3}[32, 33, 39, g0l oa) A A Fdo| Ajold F glom, 1 Axt
4017} R35 3, Gale®} Sclafaniv= dAd A= o] A% 87 lipoproteing] LDL #%9 F7l9} HDL Fx9 a7}
3 HolaES S7HIA A4S (hyperphagia)# HIEHE of7] FEEAS o, s S, 189 2 A¥AA A%S do
ot Ba[14]ata glon, o] F[28]e HAEAT HEY 714 AtH34]. HDL-Z& ~H &9 F7h= UlgA 29 dax
AFd AAG FAY S7H Basith £ dFME & 715 g wAGT 4 A 9oH[10], NF-kH &4
A5 AA F S 2FAE H7L AolE T3+ T3 SHAM Az o3 WM E e H2E A (adhesion molecule)?]
ol e FAH Fode YEhA kot 45 Aol B S FaAZITa B g vk QlvH4s]. ¢ #H 7o O]Ei’i
7Vt on, dadA iz vt Hg FES 4N HDL-Z2 ¢ 2H &2 tiA 2 W3y} gloy & 2
ER ATt weba] dA"A AldE WEEE«] A g 2E Eo] F7HE0] H7A7] o] ¢ #d A H‘“‘*gOl
W Az o] FrketA Hu, slzgxde] AF dade FolAle Qe R Agsta Juh7].
AA FEFE PIAA e AR AARET Holage HTt LS H7t PA}E% AHAAZ A Y+ &
S YeillE shte AR R o] &H 1 glom, O FA7 A FY2HE, AAY, HDL-Z8 28 &9 A& 93 4
FE Antzd a7t gy & & 9ok ESt A7 Table 59 2tk & FH2HE T35 45, ¢4
Table 4= 2 APFEY 7] TFS Hed Aoltt 71, g AAs A94 Bd7E fr=F OVX-CONT&
A, H, R, R, A FAe 4 T Y 2 Al SHAM= ¢l Hl3) F713k91 2™, OVX-GJD& OVX-CON+*
Bolz gty 2y Zt 79 AF FAE vl 3 B, ¥ Blaste] FHadte A UEAR A A 98-S
HAE HAS OVX-CONT} a2 1d 7} 2o]& Fo UetA] sttt 84 5 A 9] 4§ SHAMT
3k ol A SHAM ol Bl ZHadte 4SS & & Qi oe 3} OVX-CONTo] & HAZ Qs SAAM geko] F7}
WA A estrogen?] AR Aol Age] A Ao= stATh AxFAEE Hrksk AR E HFAAZ OVX- GID
Holi, 4= FE59 A7 H3 add tajre A7+ A 9] 739, OVX-CON-#} vl mate] FAA Y ghFo] foj2 0
&5 ot ofd s Avte Y AA g AAolt =2 HDL-Z¥2HE %

[40].

Fa
YAE A4 3 OVX-CONTo) Ha] SHAMT ] Z718+51

Table 4. Organ weight of rats on supplemented with seaweed gongiindan for 5 weeks

Group Liver Heart Lung Spleen Adrenal Kidney Uterus
SHAM 9.4140.62 0.93+0.12 1.38+0.25 0.55+0.10 0.10.00 2.05+0.24 0.6420.08"
OVX-CON 8.9611.93 0.98+0.13 1.25+0.36 0.68+0.21 0.10.00 1.85+0.20 0.4+0.18
OVX-GJD 10.03+1.37 0.93+0.09 1.51+0.56 0.65+0.13 0.10.00 1.83+0.17 0.56+0.11

See the legend of Table 1.
*p<0.05, significantly different from OVX-CON group.
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Table 5. Contents of total cholesterol, triglyceride and HDL-cholesterol in serum of ovariectomized rats with seaweed gongjindan

(mg/dl)
Groups Total Cholesterol Triglyceride HDL-cholesterol
SHAM 83.00+10.44° 65.00+7.78 60.25+2.98
OVX-CON 98.50+11.21 106.00£31.22 5450+8.11
OVX-GJD 97.33+5.13 82.66+33.17 66.20+6.26
See the legend of Table 1.
*1<0.05, significantly different from OVX-CON group.
Table 6. Effect of seaweed gongjindan against collagen induced platelet aggregation in ovariectomized rats
Groups Amplitude (%) Slop (S2/min) Lag time (sec)
SHAM 75.00+9.69 86.5049.26 0:36+0:07
OVX-CON 87.07+8.06 95.50+10.70 0:26%0:07
OVX-GJD 75.20+3.81 79.37+5.12" 0:28+0:06
See the legend of Table 1.
*1<0.05, significantly different from OVX-CON group.
onl, HZFAGS A7H AR HATE OVXCONZ 4% $1¢ fESGD. 1 2%, A28 7} AR
3 ta Fbte AL UeiQth old® At 4AF oA OVXCONTO Hs) Fa UL Al
Anderson [1]¢] 73 tiF Sl 7 1 ZY 2HE &32 YeithTable 6). Amplitude (%)& 2 248 5E9
5 849 85 & 2U2HE R A vEE A2 YN FAE aas Lt SHFEAE A7tet
Athe BBg {4 A0 d2FATe 4¥B A 9 o Lok A S IEF YehlE Aoz e
d 2AZHA &8 7t Aoz dddd. Al & OVX-CONwoll Hlef sjzg e H7F Ate s Fod
OVX-GJDT-ANA #Hadhe A37h Yebgth. Slop (Q/min)e
EAT S20| 03 Y 34 FEAQ FHAL S AF0E 1 FA $92
WEH A8 5 HEd A8 23S <A 28 ¢ Ao} 712718 gty S5 @3 oA @29 platinum
gubet Abe] AFEle] BiRES AR Ad A A electrodeso]l #Zg o 2H WA= AVIAY] 2718 4
< G R E A5 AN E FoF ARl # SHAE e Aot d2HAE F OVX-CONT ol
2 A8k glow, 56 H73 Fol= H73 Aol vis) 42w das AR & SHAMT 3 H 18t slopo] F7hsto]
A AR AGH0) T ol ol F7HE 4 dkn BaHA P S0 FAHUOU HEFAG A7 ARE T
[18]. o] £45AS W FAHL collagen, thrombin, OVX-GJDT A& OVX-CONol| &) ZHasted 429 &
ADP 53 22 7} agonists®] Ao SH3|A &9 38} 5 o ol A=A o] }e] AP AR TGS J2EZA
2 1k-3-(adhesion), WE 53 (secretion) 2 & ¥H-8-(aggre- FAIEA S e glon, dAhdA g HdrE fred 4
gation)& oA A9 o] EFS o Fdo] ot g = olE AN 2 25 AR AL 2 2o
F gojo] Ip w24 Yol $uBoeA Bl AY  $4 As) Tk e} AT B4 S80] B8 B 5 Qs
HUHIL, 41]. 2482 o] ikt 2HELS ol 22 7"
FE 2449 932 3AW, §HQ LA weHel 7
4 BRZPEALASS 4o o= AL L References
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