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This study investigated antioxidant activity and the lipid content of serum for the possible outcome
of improving the activity of /shige okamurae extracts in ovariectomized rats. The antioxidant effects of
an [shige okanurae water extract and an /shige okamurae ethanol extract were measured by evaluating
DPPH free radical scavenging activity and SOD-like activity. Fifty, seven-week old female Sprague
Dawley rats were randomly assigned to five groups as follows: sham-operated rats (SHAM), ovariec-
tomized rats (OVX-CON), ovariectomized rats that were treated with 17-beta-estradiol (200 n
g/kg/day), and ovariectomized rats that were treated with Ishige okamurae extracts (50 mg/kg/day
and 200 mg/kg/day, respectively). The diets were fed to the rats for seven weeks after ovariectomy.
The antioxidant activities of the water and ethanol extracts of /shige okanmuurae increased in a dose-de-
pendent manner, and the ethanol extract was found to be higher than the water extract. Therefore,
we examined the effect of an /shige okamurae ethanol extract on total serum cholesterol, triglycerides,
HDL-cholesterol, and LDL-cholesterol levels, and anti-platelet aggregation. The total-cholesterol and
triglyceride content of the serum increased in the OVX-CON group compared to the SHAM group,
but supplementation with the /shige okamurae ethanol extract caused these factors to decrease. Notably,
the serum LDL-cholesterol concentration in the supplemented 200 mg/kg/day Isfrge okamurae ethanol
extract group was significantly more reduced than it was in the OVX-CON group. In addition, the
platelet aggregation ability was lower in the groups treated with /sfige okamurae than it was in the
OVX-CON group. According to these results, the effects of [shige okanmirae extract on serum lipid con-

tent in ovariectomized rats were illuminated.
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=, Y8 g gla At 23E31H, SEueti A
AFx djtrte npejol o] 23t gje] A
5 T
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ERE T
RN
4 ZHE YR 2 ¥8A gl phlorotannin

R = a3 9 gdd2r] 4o v &
ATH28, 32]. 3o} T T2 AP F4 EFEZE fucoxanthin,
E}$-9, fucose-containing polysaccharides®] 2Z3Hs o] Tk
G A AoH21], AA Y] Astaiel o) EejHA &

al
1&5:54 pe 1;].121—20 oggq\_% FREA st doH14]. o]
5 3

12

2 v
estrogen Z.}ii ‘ﬂ?} g3 A4 24

=3l Zejve g% 9 3 FAE 2AH3 F, o]y
Ay 435 BEUZ FAo] Hojd FE2ES WAVE e
gHo) Tl o7} dF AE 24 2 4% - oy
?l’ T

2 oﬂ—?oﬂ AHS-E ZZ2FR) 9 (Ishige okamurad= AT
4 3 Ad Axste] LA I &

50% Folin-Ciocalteu reagent (Sigma) 0.5 mlg & g}ato] 5-5

7 )8 B 5% NayCO; 1 mlE H7bate] awkAl7] ohe 14]
b &t $aed F ¥ tannin acidE EFAI O E ARG}
725 nmol| A FFE=E 3

1,1-Diphenyl-2-picrylhydrazyl (DPPH) radical A7

= =X
DPPH radical 24 g4&
DPPH radicalell H3+ &
3;1

70% ethanoldl] &3} 3t

£ Blois9] ol upet 7 A1 79
gE A3 4 £¥ES
FLHEE A AIF 100 plek

Table 1. Extraction conditions of Ishige okanmirae

Temperature Time

Samples . Solvent Repetition
P (©) () P

HyO ex. 80 4 distilled water 2

EtOH ex. 80 4 80% ethanol 2

methanol®] €3]A]71 60 tM DPPH 100 plE &£5ts}e] 30%&
Zot ¥hS A1 7] TS ELISA readerE ©]&3te] 540 nmol A
%%E%— %?ﬁ 3}tk DPPH radical=7) €442 ofgf 2}

DPPH radicals scavenging activity (%)=(1-A/B)x100
A: absorbance of sample, B: absorbance of blank

Superoxide dismutase (SOD) AN =X

SOD FAHHA & Marklund5-9] W [29]00 whe} pabkalae
2(HO) 2 A7) = 8-S Fsh= pylogallol ] 44 &
= 5746t SOD At o2 etk A 85 R
3|43k, A& 10 ploll pH 852 BA 3 tris-HCl buffer (50
mM tris [hydroxymethyl] amino-methane, 10 mM EDTA,
pH 85) 150 pl®} 7.2 mM pyrogallol 10 ulg 3 7}8}01 25T
A 1087 94170 3 1 N HCL 50 il 713ke] whe-& A A]
At ¥k d F 2+slE pyrogallol®] 2 ELISA readers
AHE-Ste] 420 nmoll A FBEE S48 SOD FAREAS

A& A7Esk BANTE Aole] FHE Aol2 WB&(%)2
e ATt

SOD-like activy (%)=(1-A/B)*100

A: absorbance of sample, B: absorbance of blank

% o] &7 (Sprague-Dawley) F
H}‘)] QM EFol 157U7 A&
% ‘&H‘ﬁ(randomlzed complete block design)ell 23]
Uo] dAaHA % (ovariectomy) S 3F 3L H FAHA
ZT A= sham-operations AAEtA T & F 154
g ARE Fol FA7t A EHE 74 To2 rdlth 23
549 #oR EReten v dadA] dx
(SHAM), Y284 t ZF(OVX-CON), 287  17-beta-
estradiol FAFE(OVX-ES), GAHA| & o && FZE 50
mg/kg FF(OVXES), FadA F 9 oehe F55 20
mg/kg FT(OVX-IE200) 2.2 7} 6vt2] 4 5702 )0
1mle] NES L B Folslvi(Table 2), 757+ Aba}3l
. ¥4 2T o2 17-beta-estradiolE corn oilol &3
(200 pg/kg subcutaneously in 0.1ml corn 0il/100 g body
weight)ato] I3} FARIGTh A7 S Ao A
AFe g LT Aztel SAs AT FEARAY Absx
AL 2% 42T, F5 50-55%S FAMNAL, 3 Hole
Ag glo] AFstAt

rﬂz
Hinir_}iém[orﬁg

off

KN
p

N OPN'

(]

LIARRAlZ

1749 Feh FAA HSAA ATl wet Iy
(randomized complete block design)ell 9J3] & o] ¢
28R &S AASAT FE2 zoletil? rompuns o] &



Table 2. Experimental design of animals
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Group (No)l)

Treatment

SHAM (6) operated rats
OVX-CON (6) ovariectomized rats
OVX-ES (6)

OVX-IE50 (6)
OVX-IE200 (6)

ovariectomized rats injected 17-beta-estradiol 200 ng/kg
ovariectomized rats supplemented /sfige okamurae ethanol extract 50 mg/kg bw/day
ovariectomized rats supplemented /sfige okamurae ethanol extract 200 mg/kg bw/day

No: number of rats

aha] vl F vk 7lo) ol2d &
Asta AA%e FFaA & F 2
Fo5m A2 FEAAD. E3, 2T A
YA e B Ar)7tA] »V\@_xil FE TJr

AYFEL 5 A 4A AAAH LT, zoletil} rom-
puns o]&ate] wpHF F A E ] Bl A dols
AHSSAT, Bl AN BAL Al LA 2082
WA gk %, 3,000 rpmoll A 1027 A4 wEjste] EH& 2
ol AHESHAL. 2AL A4, A, ¥4, W7, A, 0 Y
g HEste] F9 A 2715 AASA AF A7AHA
70Col| E#ast

~

g3 39 XEst 24

AHE A Aol A 30& WA F 47T, 3,000 rpm] A
1087 d4Egste 84S Egstan. 8% 9 F4A
v & ZY2HE, HDL-ZY2HE £4& A5 544 slide

(FUJI FILM, Japan)E ©]-&-3}] Dry chemistry analyzer 3500i
(FUJL, Japan)® S83tith

.

ANF T HE 32% sodium citrate &4} 1:99] HI &R
38 5 1,100 rpmel| A 1083 A4 E2lste] &5 PRP
(platelet rich plasma)€ #3t3, 3,000 rpmel A 107+ T €
A et 439 E@4E AAS F EDTAS E¥st=
washing buffer (138 mM NaCl, 27 mM KCl, 12 mM
NaHCO;, 0.36 mM NaH,POy, 55 mM glucose, 1 mM EDTA,
pH 65) 5 mIS 7}6}04 gave th]ﬂ_E,‘r 3}k o WaWe
3,000 rpmol| A 10387+ YAE-2] 3 F thA] suspending buffer
2 A" A)A washed plateletS Z:Xi] 3}t Washed platelet
+ suspending buffer2 3]43to] 4% £7} 5x10°/ml7}
TE 393, $HFEAZ collagens 25 ug 715k 583t
1-3-A1A, Whole blood lumi-aggregometer (Chrono-log,

L o)

USA)E AH&sl 37CAA E4% $3e S48
SHXE|
ATZA7} ol AZE SPSS (statistical package for social
science, version 17.0) B4 ZZ2 1S 218314 31915 7
79| 7]% %7 X](mean, SD)E &34 th JHztY ZolE
golr 7] 913 4 A FE 4 (one-way ANOVA)E 0] &3}
2AIQIL, AT

<005 ?—%oﬂ A 7

< Duncan’s multiple range test=

i == T8 ¥ £ s 2

A ExFZF9 polyphenol’H EAL qAEZAY EAo] 3l
o] ¢HA Qem[15, 24], EH =2 reactive free radical
o A4S AFste] A F nonradical & TEO] Fo =
A Gast a3E JetdTH). FejuE el =& 72
He 01 3= Aol o~ EHIJ 24d0] %;';—% RO A

1,1-Diphenyl-2-picrylhydrazyl ~ (DPPH)

i FES9
radical A71 =1

3=, WFE o}ul) ,]o}m A o]
oi}yﬂ 3]_}\]_§1_U ;(]v,] Z{X].J—-oql—:—_g_ _Z-_Zqﬁ']— UH Jqﬂo}-
I ATH19].

DPPH radical 2459 42 4% AAFHsS =4
st W g gdge] F45 Y FatgAr) doe

Table 3. Yield and polyphenol concentration of water and etha-
nol extracts of [shige okanuurae

Total polyphenol

Samples Yields (%) concentration (mg/g)
H0 ex. 16.28 1.80£0.94
EtOH ex. 21.60 2.22£0.79
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Fig. 1. Scavenging activity of DPPH radicals of various solvent
fractions of shige okanmurae Ascorbic acid (Vit C) concen-
tration for DPPH radical scavenging activity measure-
ments were used 1,000 ug/ml. p<0.05, significantly dif-
ferent from positive control group.
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Fig. 2. SOD-like activity of various solvent fractions of /shige
okarmurae Ascorbic acid (Vit C) concentration for DPPH
radical scavenging activity measurements were used
1,000 pg/ml. "p<0.05, significantly different from pos-
itive control group.
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Table 4. Body weight gain, food intake and food efficiency ratio of rats supplemented /sfge okamurae ethanol extracts for 7 weeks

Groupsl) Final body weight Body weight gain Food intake Food efficien2cy
(8 (g/day) (g/day) ratio (FER)”
SHAM 354.8+19.81"% 4.08+2.49"° 14.03+0.95"° 0.29+0.18"°
OVX-CON 364.02+17.53 5.16+0.36 2037+1.45 0.25+0.13
OVX-ES 326.1+29.80 486+0.43 23.49+2.57 0.20+0.05
OVX-IE50 324.22+27.51 4504057 24.84+1.95 0.18+0.01
OVX-TE200 345.8+32.50 4.62+30.63 23.78+4.27 0.19+0.08

DRefer the legend to Table 2.

FER: Body weight gain/Food intake. *NS: Not significantly

Table 5. Effect of /shige okanmurae ethanol extract on weight of liver, heart, lung, spleen, adrenal, kidney and uterus in ovariectomized

rats
Groups” Liver Heart Lung Spleen Adrenal Kidney Uterus
SHAM 7.69+052%2  (0.85+0.05" 1.44+0.08" 0.57+0.08" 0.03+0.01"° 223+060%  0.46+0.14°
OVX-CON 8.96%2.05 0.930.15® 0.76=0.49" 0.76+0.15* 0.03+0.01 1.80+0.10 0.11+0.04*
OVX-ES 71£0.43 0.93+0.05™ 1.33+0.32° 0.06£0.10° 0.030.00 2.00£0.34 0.3120.02°
OVX-IE50 9.32.98 1.06+0.12° 1.31£0.25° 0.71+0.07%° 0.04£0.02 1.8620.15 0.11+0.03°
OVX-IE200 7.91+0.63 1.00+0.11°° 1.57+0.28" 0.67+0.07 0.04+0.01 1.98+0.21 0.13+0.05°

DRefer the legend to Table 2
NS: Not significantly.

IMeans with different subscripts are significantly different at p<0.05 by duncan’s multiple range test.

02 & AFFAE EHOH, estrogens F

£91 A7) 338 vehd Ale. 4, 0%,
7

FA, A9} 3 F FY2HE, IDL-ZY2HE 2 AL v,
oy o2 HDL-Z8 28 &2 FAo s dolgez =oh 28y
é A<l ZAd o)z 44X} HDL-ZH 289 ZAde A=

SHSES w7l glov & Fy2HE % LDL-ZE2H S Z715 o

ol g OVX-ES 97 o9 4F 29 ¥d Ao I Eo] wokAle 9l

T A= OVX-CONT-# Hlwdte] fo Aoz 24z of FA o7 g3kl ArH41].
7} Z7bE Atk OVX-CONT-ol Hl3] SHAM ¢ A3 A ) FEE l g 8 Fo dH Y AF 244 mAe
ZHaole Ut AAZ Q3 23] HiE HaAn, o = 4gS HES ZI|(Table 6) 8 U] FZH2HEL H44
59 Tt A3 FA e & 9 vAA de AL A (OVX- ON)ol Hl dadA 27 (SHAM) T H 28]
2 Vet FoHoz FrtstAom, ofd whal da HA & # FEE
o] ool fFoFo|AE Fou Hadte BEFS UE
I FES0| EFXEZY0| 0|x|= & o 84 %4 T3 AA ek g GAEA 0 o3 FoHe
ANHAQl A9 A% AL gL 22 Yol A 1 Z 7V, dA A & 3 FEE FAE T4 AE

Table 6. Effect of Ishige okamurae ethanol extract on serum total-cholesterol, trigylceride, HDL-cholesterol and LDL-cholesterol in

ovariectomized rats

Groups” T-CHO (mg/dl) TG (mg/dl) HDL-C (mg/dl) LDL-C? (mg/dl)
SHAM 97.33+2.31% 32.69+2.08° 68.67+6.51"% 35.20+4.39°
OVX-CON 112.25+9.39" 63.7546.65° 62.33+8.50"° 64.20+9.80°
OVX-ES 104.33+8.74%° 35.33+3.06° 67.33+5.77° 44.07+12.94°
OVX-IE50 107.75+3.40° 47.00+6.38" 69.25+5.97° 47.90+4.03"
OVX-IE200 106.33+7.51" 4.25+10.97° 67.00+4.85"° 45.27+4.88°

DRefer the legend to Table 2
)
3
NS: Not significantly.

LDL cholesterol={total cholesterol-(HDL-cholesterol-triglyceride/5)}.
Means with different subscripts are significantly different at p<0.05 by duncan’s multiple range test.
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Table 7. Effect of Ishige okamurae ethanol extracts against collagen induced platelet aggregation

Group” Amplitude (%) Slop (Q/min)? Lag time (sec)
SHAM 75.00£3.00™ 88.60+11.33" 0:27+0:01™°
OVX-CON 81.33+5.22° 97.33+16.85 0:20+0:09
OVX-ES 71.80+7.46 83.00+14.67 0:25+0:07
OVX-IE50 78.43+6.00" 87.00+15.90 0:24+0:05
OVX-IE200 77.5049.91%° 83.20+6.30 0:25+0:04

1

Refer the legend to Table 2

)
?Initial slope is ohm change for the first on minute.
)
)

3)
4

NS: Not significantly.

o] feH o2 Fadte BEFS BT Starzecd} Berger
S G2EATE 8% Y28 ES S/AAGR Hastda
[40], FAE Ao 93 estrogendF A 3= lipoprotein lipase
(LPL)®} lecithin : cholesterol acyltransferase (LCAT)E /3
A7 IDL2d 288 §48 20020 ez
£928 dosle ZoE wudel gyl 24 F9

HDL-Z¥ 28 E9 7% T3 d2-AZ 3| OVX-CON—TL
o] SHAMw ol Hla) 7hadhe AaS yehhslon, o +
5 5979 A$ OVX-CONT-9 H8jA HDL- *aﬂ*Eﬂi &
S Z7HR oY F9491 Zol= HolA gttt LDL-F
A28 g ke dad AT OVX-CONo HI3) SHAM
o frojHolAE kot e ks YERN QI estrogen F
T

A= el Faskgin JH

W3 foHoz e 3

243 T OVX-CONT

u £520| gou 2o jxl= 2
$77] o149 o B AR BHOZ AGHE o4 52
€ A5} 45 B AN AT WS ST

Byl QIEH[40] ol JAHTEE] 3

Al 3
o =
s 28 20072 %E}iﬂliﬂ

m_

l1.I
il
of

minogen activator inhibitor-1)& 7+

% ook BY5e) A2 YT FASAIE 2ol
Slo] o 53} LeTi0, 37], 3 %

4 A & QAo A JFE ARSAHTable 7).

Washed platelets w28 & Zehal 2

A58l =4 3 Ay g FE2ES &
o Hlg) fFoFolAE dout o SH& AAlshs AR

e T Amplitude (%)= 2+ 2
ABTS FEste] of7]d Fehl 2 ug/mls

Ue Jd 4 452 Uell® A2 dadAS § OVX-

2
&
M
o
9
2
Q
o
Z
ot

Means with different subscripts are significantly different at p<0.05 by duncan’s multiple range test.

CONwo] HAadA &
RqoH, H FEE FoT EFA Hadte
Aot

Slop (/min)& &J FrE&4el Sl ¥
5 I 71E7E Ty
Aol thg NS Yepdth ol 39 X3
FHo] platinum electrodesoll -
(impedance: Q)9 715 4% FHPAZ Yehdt. &
A2 3] OVX-CONTo| H] HAHA T

Ao, oA § 22E Teis} B0 trombuse] 4
42 oo} Yaw $HE At Ao ArHth

SANZHE YERY = lag time (sec)2 H2d Ao o3 ut
o] doAye Algto] golth ol= &3 A Azt tig &
HEIr} wey Jehd dAEAR Q13 $JaT v 2
H ASR AL EH o] W) 3 FEE FoTA o3
o] A& FoY OVX- CON-TLJJr Bl w3te] 2R 7to] R A
Atk o) ¥ o] ) FZE] UrMéﬂ] A% 4 37
& Z7hol diste] A 95 JehSla, o3 2 o
FE2ES o439 g7 B4 AE oS Y3 AF A
22X 289 F IS ZAoE JgErh
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AERF TolA 227 A FEE2 o83t Fst &4 AT 9 o9 s o] deto A7) = HH
GTAE 5%, 228 S4Y HES T 2 a3E AR A sith i FE=9] 443 242 DPPH 2ty
Z 2715 3 SOD AR SAWE ol &etdlth sed¥ L 7Y A S dadA B Fed, daEAT,
HAHA F A 2ER2A FoF, dadA F 9 FE2E 50 mg/kg 2 200 mg/kgw ] 572 Yo Alg F
7F FEES Tt AL W FEEY Zeds FFE EF FEERTY AdEE FEEY A =L
Ao 2 Jeytth ditsl &4 HE Z3, DPPH radical 2452 o €4 2 dge FE252 £ J&Ho =2
S7FeIAAL, 53] dgE FEE0] dF FEERT s d4o] S8t SOD FAHEAE S B, s
T2 F570 1,000 pg/ml W 55% % 7HE & S UEdoH, G5 dEE FEEY & JEF
o2 &Yool F7teke AFS UBAY. o3 2ol i des FEE0| EF FEE4 vd TYdAE T,
DPPH radical 2A% % SOD A & & A0 2 Uey, o] E o] 43ld Ad7] f & F&o U A2
g Wbl M= dFE AENAY FEAE A% WAV AR st SUHE €4 T TAHAY 2 FEY
2HE e o FE5 FAd I3 AstEASH, 53] 3 FEE 200 mg/kg bw/day FAE H F FAA
4 g IDL-EE 2HE FFS FIH e Ao e A3E et 13 3 3289 & d¥sd vA=
FFS HE] dl, dAEAZ st 8 F AF o] SIS FEl ol A washed platelets #83ta E
Ao daw S FEsAT 1 4% 3 F258& F9F Lo] OVX-CONT | Hlg} 4 S-S JAls)
E Aoz yehdth $3&S Yehl= amplitude (%)= d42EAE 3 OVX-CONTo] GAEAE 314 &L
SHAMw# wlastel Z7hstgloy, 2ERA FowoA fofstal gastgon o FE& FoTd
OVX-EB50 3 OVX-EB200i EFol A Hashe BEe Hehl il S3A S YEh = lag time (sec) Had
Al el kg0l dojup= Akl FobA, @4 S0l FAH = 27 et ofd W 3 FEE Fo
¢ OVX-EB50 3 OVX-EB200:2 4 &5 A17ko] A5 A7} debdth. o] 43t o] 3 3250 95 T4
A4, IDL-2d &HE 3 4% SH5S Ao e 2A2 5 Add 289 o LA42HA o] 7T

Ao g 7l At}



