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Abstract — The anti-hyperlipidemic effects of an ethyl acetate fraction from Orostachy japonicus in a high lipid diet-induced
hyperlipidemic rat model were assessed. The fraction, which contained kaempferol, astragalin, and isoquercitrin, was associated
with significant weight loss and reduction of lipid contents in serum and liver tissues. The fraction, which contains mainly fla-
vonoids, diminished the levels of malondialdehyde and hydroxyl radical, and increased the anti-oxidative enzyme activities of
superoxide dismutase, catalase, and glutathione peroxidase. Reduced bleeding and plasma clotting times resulting from the
administration of the ethyl acetate fraction may reduce cardiovascular disease associated with hyperlipidemia.
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HRVE-E 2= (Orostachys japonicus A. Berger, Crassulaceae)
o] th¥gk AelgAde] AFele Bakar g selvt A
Ao AGET e A Feislel, el AU BHS
chsb Baste] 9ok skhe Y9 B doE 9459
FAL T5 Uelo] o8 nusigon” wat #gE
SOz Mol TAYE FERL] Ul S5
A¥% A5 el ol Bashaa) Fik. ekpel
F ARe
amyrin, glutinol, epiftiedelanol 5 2] triterpenes,é) -
sitosterol, campesterol, [-sitosterol [-D-glucopyranoside,

-—

3ol

seco-A-tritpene mixture, glutinone, friedelin, [3-

and campesterol B-D-glucopyranoside, 5] sterols,” 2]
kaempferol, quercetin, afzelin, astrgalin, isoquercitrin,
cynaroside, 7-O-glucosyl-3-O-rhamnosyl kaempferol, 3,7-
di-O-glucosyl kaempferol 52 flavonoids® <&14 Jrt.”
AHAEE AM8H 952 MeOH 552 CHCIL,, EtOAc,
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n-BuOH % H,0 &= o] AE-3132H Silica gel
3 ODS Z4 ARrEIRRE i gRIgH A3} CHCL
o= terpenes’} EtOAcOl= flavonoids 22|32 n-BuOHO|=
T2 RV FATCE THE ASdH

FE31aL 1 9L 553 MeOH FE55 250 g2 4
th. MeOH FEE2 219 S/ d=stal CHCL,
EtOAc, n-BuOHZ [ 2 v 23 slo] 2k} 112g, 16 g,
65g° =& 4 B F 52g8 FESINCh

HESE { MFEE - d3dl 283 SPF Sprague
Dawley (SDYl S5/t &3 Al )R e 4539
TS U 5 157U 7 AGH ek AR A %
Tk FENS Aol o] &3t AR S 2 2243°C,
UEE 50+10%, ZEAIZF 12417F (07:00~19:00)% AAE 7
gt ofshfeh A¥5= ARSA (TECNIPLAST, Italy )l
A DA AlR s AREES AR GUEEEE,
ME)E 57 AFEE AN AR A AR A 24
Al B9 B9 oL HAEL, 84 9 dF HES
st AEFES AL (24 10:00-12:00) WellA
A2 8FA T

AYo| F0f —okFe] 7zt FE2=7 = (MeOH,
CHCl,, EtOAc, n-BuOH, H,0) A22gsE 233 4%
tween 802 AF&-3}] 100 mgkgS oral jondeE Al-8-3}
AR A=l 477 TSIt

IXEEFL - 2ol IAEFY -2 beef tallow:
7R ZANEE 677 ARl SAEEE ekt
(Table 1).

HE Hel & - Asiske dAiALd2RE 15dnt
o} SA At

8H =AEZ ¥ EAYe =N - AR FYo] ¥t
218559 sodium phenobarbital 200 mg/kgs E-7}FAFsH
of ulH A1) F bleeding times S35t 54 o,
2 7PEA M)A B i E o e RS AFHE
R e 0.9% BHAETE AFAIA 24 I s
AATIL 7S HEdte] A daol A F A= 7}t
WAL ehaksled ot Sle dol Bl AR ErE AASIAT

AF T DN o] L= 3087 BRI F 3000 rppmol| A
1027 94 Felste] dH&
lipid peroxide, hydroxyl radical €% %! superoxide dismutase
Aol 4ol A3 I UHA| = 3.13% sodium citrate

e 2
Q
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Table 1. Composition of basal and hyperlipidemic diet

Tngredient Bas(aol/;)‘et Hy‘l’)eir;;pzf/:)mw
Casein 20.0 20.0
DL-Methionine 0.3 03
Corn Starch 15.0 15.0
Sucrose 50.0 34.5
Fiber" 5.0 5.0
Corn oil 5.0 -
AIN-mineral Mixture” 3.5 3.5
AIN-vitamin Mixture” 1.0 1.0
Choline Bitartate 0.2 0.2
Beef Tallow - 20.5

UCellulose: Sigma Co. LTD., USA.

"Mineral mixture based on the pattern of Rogers and
Haper(1965) contain the following(g/kg diet): calcium
phosphate dibasic  500.0, sodium chloride 74.0, potassium
citrate monohydrate 220.0, potassium sulfate 52.0, magnesium
oxide 24.0, magnesium carbonate 3.5, ferric citrate 6.0, zinc
carbonate 1.6, cupuric carbonate 0.3, potassium iodate 0.01,
chromium potassium sulfate 0.55, sucrose, finely powered
~make 1,000.

Nitamin mixture(g/kg diet): thiamine HCl 0.6, biotin 0.02,
riboflavin 0.6, cyanocobalamine 0.001, pyridoxine HCl 0.7,
retinyl acetate 0.8, nicotinic acid 3.0, DL-tocopherol 3.8, Ca-
pantothenate 1.6, 7-dehydrocholesterol 0.0025, folic acid 0.2,
methionine 0.005, sucrose, finely powered make 1,000.

gollo] galo] 1/100] HEE ko] 2500 rpmollA] 1057+ &
A E2d 3 A (citrated plasma)S E2] 3] plasma
clotting time, tissue factor activity 2] S0l AM&-3}AT}.
e ARAETE AFAA 23 W HE AAstAL
g AEsle] AYAETE A T A= 2Fd ¢

3 49F2] 0.1 M potassium phosphate buffer(pH 7.4)5 7}
3oL Wy dellA glass teflon homogenizerZ wl|3ISIt}. ©]
ul2f -2 homogenate FE 02 3130, o] 52 Wik
AAE 72 600xgollA] 1087 A4Ee] st 8 gl mn}
) TS AAT NS 3E AREE7IE 10000%gol
A 2087 PAEEIS &, 7122 HHES 53] 0.1IM
potassium phosphate buffer(pH 7.4)y&4S- 7131 Al o
Z29] AHES 52| 0.1Msodium phosphate buffer(pH
74) &8E 7hete] FHAIZ AlEAE THA] 10000xg 4]
308 7F A QA E-2] 8k mitochondria #32 A9oH, A
Aol thA] 105000xgollA 6047 Z 4l sle] oo A
AAL- cytosolic ¥ o 2 T IAE U3 2] 0.1 M
potassium phosphate buffer(pH 7.4)¢} 0.1 M sodium
phosphate buffer(pH 7.4)S z}z} 7}sle] AEA|7] Al 5HS
Al 105,000xgollA] 6057 A4 E2]81e] microsomal

&
N
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o2 3Tt oA Aofxl homogenate F-EIX &= lipid
peroxide &3S =73} 3L, cytosol & oA superoxide
dismutase, catalase, glutathione peroxidase &7 2] =7 2]
BAYoE ARSI

X& EE

Phospholipid &2F — Ven Gent, C.M. 5] &% 9]
3to] A% kit(latron Chem. Co.)E AME-3slo] A3t}
= WA A &4 A 2F(phospholipase 3.9U, choline
oxidase 5.6U, peroxidase 3.6U, 4-aminoantipyrine 0.3252 mg
T3S A oF 85 [tris(hydroxy- methyl)-aminomethane
6.057mg r]oll &3lgt & AR 20 ploll A3 G A Y
3.0 ul2 H7Esk & 37°CollA] 2087} incubationdle] A]<F
blankE X2 3¢ 500 nmellA §2=E 430k &
= Aol =8 2 FFE mydlE FAEI

Triglyceride &2 — McGowan 5] WP %ol F=5}e] A
E kit (AM 157S-K, Asan)& A&-3te] A3t =, 3
WyAilollA] & 4] K(lipoprotein lipase 10800U, glycerol kinase
5.4U, peroxidase 135000U, L-a-glycero phosphooxidase
160U EHr)ye BaA1oF 83l [N,N-bis(2-hydroxyethyl)-2-
aminomethane sulfonic acid 0.427 g/dl €51 &3]3 &
AlE 20 plol] Z2=A18 G441 3.0 ul & F7FsE $ 37°C
A1 1087} incubationd}o] A|F blankE thiZZ 34 550 nm
AN FHEE SN FT AR T3l F TFF
2 mydlE FAEATH

Cholesterol &2 —Richmond 5] &4 %l ¢]3le
ZAE kit(AM 202-K, Asan)S AF&-3le] A3t =,
g dellA g4A 9F(cholesterol esterase 20.5U/1, cholesterol
oxidase 10.7U/1, sodium hydroxide 1.81 g/I&-)S SAA|F
23] 9 (potassium phosphate monobasic 13.6g/l, phenol
1.88 g/l 3ol &3llgh 5 AlE 20 ul o] A T
3.0ul & 713k % 37°C oA 53871 incubationdle] Al SF
blankE thZ= 3¢ 500 nm oA FFEE S50 &
THFA T3l 5 TS mydlE ST

Lipid peroxide &2 —Yagi 5] W] wae} 83
20ulel 1/12N H,80, 40mlE 718t E333 10%
phosphotungstic acid 0.5 mIE- 7}5ke] Al 2ofA] sE7} HEX]
sk & Aaielste] AAEQ IHHMAT FHA Al 1/
12N H,SO, 2.0 mI¢} 10% phosphotungstic acid 0.3 ml&
7hste] 94 wEelEknh HHETRE FHt SHT 4.0ml
2} 0.67% thiobarbituric acid®} acetic acidE 1:12 Z33k
S92 1.0mIE 7I8IaL 95°CollA 6057 WHSATA 42
A 37z} & n-BuOHZ 5.0 miE 713k 3000 rpmeollA 15
7 AR = A" 49 n-BuOHS F 3l
spectrofluorometerS: AH8-8}4 (Ex:515 nm, Em:553 nm) -3
=5 =430} H58U 0 F tetracthoxypropane 0.5 nmole

7o o2 HESAlA

=
[e] =]
o1& &3 lipid peroxide &%

2 o

Serum lipid peroxide(nmole/ml serum)
=0.5 x (sample®] $-F=/ T8N F4=) x 1.0/0.02

Hydroxyl radical &2 — Kobatake 5-2]'? Wl e}
&3 34.8ull 0.54M NaCl, 0.1 M potassium phosphate
bufferf(pH 7.4), 10mM NaN,, 7mM deoxyribose, 5 mM
ferrous ammonium sulfate ¥ SHFFEA] 3333 ul 7} =
= FH7Yste] vortexellAl 2 Efate] 37°C oA 1587 A
ek}, @3 67 ul & FH3IaL 937190 8.1% sodium dodecyl
sulfate 75 ul, 20% acetic acid 500 ul 2 AFSFF 25 uUE
go] £ b, of7]el thAl 1.2% thiobarbituric acid
333 ul £ 713k water bath(100°C)ellA] 3087} 7183 &
Aol A W@74ek T 700xg oA 5E7F PR sk A
& dZAe v 532nm oM FFEE Sl ¥E A
ol 9]3}o] hydroxyl radical(nmole/mg protein)$] &
= st

Superoxide dismutase(SOD) &4 — Gatecki®] 3"
of wpe} FFetAth & FH S A F WA [1 mmol/L
adrenalin(pH 2), 50 mmol/L glycin(pH 10.2)]e] H718}a7A]
30°Coll Al 387F WSS 3FaLA] 480 nmoll A A ==
adrenochrome®] A FS A 3AY 49 ==
superoxide dismutase®] U/g protein® 2 A3} T} SOD
9] 1 Unite 50% A== adrenochrome®] A/d-&=2A1 4F

=3t

UM Eitstea B

Superoxide dismutase(SOD) A — Oyanagui®] " 'Y
o 3l Cytochrome ¢, 2 uM xanthine sodium, 50mM
sodium phosphate buffer®] 7]2o] A4S Y QHAs)
AlZ1% xanthine oxidase 50 & 23l SE =& A3l
550 nmellA] 2871 FE=E 5731} Xanthine/xanthine
oxidase ¥F3-2 2 Ad% superoxide anion®l] ]3] cytochrome
7t e A A5k, SoDell 28l superoxide
anion®] %o| 7HA3le] cytochrome c2] W3} &£EE 0|85}
o] SOD¢] &< =43tk Cytochrome Co] 91
50% AIsHE 4& SODC 1 unitz <] 3T

Glutathione peroxidase(GPx) &4 —Berenice 52| %
W9 23] hydrogen peroxide, glutathione ¥ NADPH7}
32 0.1 mM Tris buffer(pH 7.2)5oN4 E4NS 715}
3t 340 nmollA FBEE SR T F | Fako
FAHLE A EAT &4 B @9E 187 1uM
NADPHE A7) 840 o= Ao siglth T 1 mg
protein®] AJ/d3}= NADPS] Y42 nmoleZ A 33T
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Catalase &4 —Aebi®] W'Y F&o] 50mM
potassium phosphate buffer(pH 7.0)Z°] 7122l 10mM
H,0,% $d5= A=S 3 240 nmell A F31=9] H3}
£ 93 BAEBAE 004 mMem™ & o]g-3le] FA=
£ 2Hsiaict. aagde] ©@ele R 1 mg protein®]
3|3} hydrogen peroxide®] ¥ umoleZ FEA| 33T}

Bleeding time — Han 5] " el 2ajo] wiHe A3
FES 1] oA 03 cm AFE T & 37.5°C saline &4
o ZLE)E 5 em B1aL A g wprpx|e] A7k 78315t

Plasma clotting time — Z2k~E] A @S 37°Ce] &
2ol T3 7 100 pl, saline(0.15M NaCl) 100 pl, 25 mM
CaCl, 100 ut= 7F8fal 438 §- 7Hs] E5o] F84 CaCl,
£ 7k $HE o] SaLsr 7o) Al S78E

Tissue factor — Surprenant 52| W3 Yol F8lo] Zajs
g Ad#AE 37°C 829 @23 plasma 100 ul, TF
solution2 saline 422 413k 71 100 pl(blanks= saline
100 u)Z 718k 25 mM CaCl, 100 plE ¥ 4 5 A3
S FENA Aol 7bs] 7]&e] KL thA] @sl
sPAX CaClLE H71eE $58 Sl & w79 AlZks: &
getslom 23] whEskith A HFE ¥A ¥ TF
solution?+ F3S W] -SAIZS 100% TF= 3L, TF
solutions ¥A] 2oL A Hriks ¥ d4e] STk
S 0%E 3] FEE log scale® x5, A2 %S y=9
FEAIStY R FAES 2352 o] grapholl A 50% TF
activity’} = TFe] 42 Tunit2 A3} tissue factor 279
= FABATH

EHHE MEF 9 SAHXE| - ThE o] SRS Lowry 59
WA 9% Z£310] bovine serum albumin(Sigma, Fr. V)&
TELOE dlo] FABISTE B AFoA ARl A=
TR BT HRZ FAIBIA, 5AE F2d H52 Duncan’
multiple range testZ Z 21442 YERY S]]

=

ok

wv

Z3 o o

IXEE RY W HSHS} - 2o aAT 52 Ut 2
ole] H]3}e] beef tallows HFL=Z FHi3H Ho]E (Table
D) 677 Fofate] fgeilon o FE552 477 A
Fostar, 154 vt A% WslE SASAT LA 2o]
E 3 3F9] AT 770l 331.9£7.5 g, 6579l 365474 ¢
o= dubrolE gt 31F e H|ste] (557 301.4+8.6 g, 67
332.349.3 g) &F 9% B FAZF S BIRE F7} He A
o2 eyttt aX 835 IAFHd o FEFES TS E
7} flavonoidsE thF 13t EtOAc E&8EA 7P
gk A4 aE Yo, 559k 6o B FE5
Sk A4 @do] AFEALE 550 S52lEtOAc 8
ES T3l 31F 9] FAl= 280.6+7.3 g, 7ll= 2703454 ¢

Kor. J. Pharmacogn.

400
350 |
300
o 250
200 —— Control
—A— MeOH ext.
—X—CHCl3 fr.
—8—EtOAc fr.
150 —&— BuOH fr.
—%—H,0 fr.
100
0 1 2 3 4 5 6

Weeks

Fig. 1. Effect of O. japonicus extract (100mg/kg) on the body
weight in rats fed a normal and hyperlipidemic diet.

Rats were rendered obese by high fat diet for 6 weeks and
orally administered O. japonmicus extract for onsecutive 4
weeks, and killed 24hr after the last feeding of O. japomicus
extract. The assay procedure was described in the experimental
methods. Values are meantS.D. for six experiments. Values
followed by the same letter are not significantly different
(p<0.05).

ol Zo& gl FUIL (Fig. 1) ol Yut 2o]= 3 31
Hr} 93] Aol U 1HAad Zlos AU

19 22 A% 19 AT sk gRlst 23 (Table
1), EtOAc H8 &S FoIdt A3-e A PSHuk ol H]
st 19 2 dF Fol 224+1.86 g/day (control)ol A
13.5£1.67 g/day® A 748t o, 1Y A5 7S
2.70+0.38 g/day°ll A 0.25+0.004 g/day= vi-$% ol Z ¢l 7+
2848 JeRQIth BuOH 2828 Fof 3l Ad 7o)X
T 1Y A4 3ol 16.8+2.45 g/day 1Y AF SIS
0.31£0.009 g/day= 2}z 7+4~3193t}. FER (Food Efficiency
Ratio, body weight gain / food intake)S AAFaldS v o2
AdFH e SAAAFA T vlst] 257 24 VeRd
HEA  (normal: 0.096+0.019 g/day, control: 0.121+0.013 g/
day), EtOAc 8 &E°| L} BuOH I &ES T3t &5l
1= FER®] 0.019+0.0005 2 0.018+0.0015 g/day = 7zt
UERY ok fra E8E0] Folol] oJste] 2443 E o
g AS57t HlEol AAFEGE Q3] o A 1A
The AMES ERISIIT

ool Mo XREE - IAEF JF ] dF ADSFS
Uukxjo] = gk 31Fo) Hlsle] phospholipid 23%, triglyceride
127.5%= 53] T8R4 F7F &0 2 A gRlE
T AUAT} (Table 1I). 2L}, 2452] EtOAc #9 &S F
o] 3l A oM 1A o] 121.5£13.0 mg/dlE ZAE
o2 Z71e QIAHEE oF 93.8% F= AA A A

[o o A
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Table II. Daily food intake, body weight gain and FER of rats fed O. japonicus extract for 4 weeks

Dose Food Intake

Body weight gain

Treatment - - FER
(mg/kg) (g/day) (g/day)

Normal 29.3+2.17° 2.81+0.43° 0.096+0.019"
Control 22.4+1.86" 2.70+0.38% 0.121£0.013"
MeOH ext. 100 25.8+2.05% 2.18+0.29" 0.084+0.0010°
CHCI, fr. 100 22.9+2.01" 2.61+0.40% 0.114+0.0014
EtOAc ft. 100 13.5£1.67° 0.25+0.004° 0.019+0.0005°
BuOH fr. 100 16.8+2.45° 0.31+0.009° 0.018+0.0015°
H,O ft. 100 24.9+1.83" 2.43+0.33% 0.098+0.0013"

FER: Food Efficiency Ratio=body weight gain/food intake.

Values are represent mean+S.D.(n=6). Values sharing the same superscript letter are not significantly different each other(p<0.05)

by Duncan's multiple range test.

Table III. Effect of O. japonicus extract on the concentration of serum lipids in rats fed a hyperlipidemic rats

Dose Total lipid Phospholipid Triglyceride

Treatment
(mg/kg) mgy/dl

Normal 200.4+23.5° 119.8+15.8" 67.9+9.24"
Control 383.8+37.8" 147.6+16.4° 154.5+6.25°
MeOH ext. 100 376.7+30.6" 153.9+49.5° 140.7+8.57%
CHCL, fr. 100 380.6+20.4° 151.7+10.6" 150.6£14.7°
EtOAc fi. 100 327.9+23.9° 121.5+13.0° 114.9+6.23°
BuOH ft. 100 341.8+20.6" 131.7£11.1% 123.5+9.43"
H,O ft. 100 385.6+19.7° 140.2+12.1% 151.6£11.6°

Values are represent meantS.D.(n=6). Values sharing the same superscript letter are not significantly different each other(p<0.05)

by Duncan's multiple range test.

Table IV. Effect of O. japonicus extract on the hepatic lipid concentration on rat fed a hyperlipidemic diet.

Treatment Dose Total lipid Triglyceride Cholesterol
reatmen .
(mg/kg) mg/g of tissue

Normal 12.7£1.07° 9.13+0.72¢ 2.50+0.27°
Control 28.942.33" 19.6+1.48" 5.27+0.49°
MeOH ext. 100 31.7+2.10° 21.342.47° 4.86+0.36%
CHCI, fr. 100 27.4+1.33% 18.7+1.96™ 5.28+0.27°
EtOAc ft. 100 23.2+1.45% 16.2+1.30° 427+£0.31°
BuOH ft. 100 25.8+1.88% 17.6+1.36% 4.63+0.24"
H,O ft. 100 29.0+1.47" 19.8+1.42% 5.19+0.33"

Values are represent mean + S.D.(n=6). Values sharing the same superscript letter are not significantly different each other

(p<0.05) by Duncan,s multiple range test.

o, F42)2 e 114.946.23 mg/dI= °F 45.7% 7HAA]
7le Aoz el A} 959 BuOH & 237
A% EtOAc 8 &3 A 235 vehlof X o]
131.7+11.1 mg/dIZ ©F57.1% 7F43tSaL, 4414 e
123.549.43 mg/dI= °F 35.8% ZFA3HATE

ZrollM o] A M S A3 A (Table 1V), IA TS
HAe FAAAo] 19.6£148 mg/gE HAF o B sl
114.6% 7F38t 3L F# 28 &2 5274049 mg/g=
110.8% 57t 21 & F AUt 2AES FH el EtOAc

Ee=e Foe aAdFer SV A 29

© 2w
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Table V. Effect of fractions of O. japonicus on the blood
lipid peroxide in rats fed ahyperlipidemic diet

Dose Content
Treatment
(mg/kg) MDA nmole/ml of serum

Normal 23.3+1.17°
Control 42.9+2.03°
MeOH ext. 100 38.1+1.45%
CHCI, fr. 100 41.6£1.53"
EtOAc fr. 100 32.942.19¢
BuOH ft. 100 35.4+1.82%
H,O fi. 100 40.9+1.66™

B= kS 717} 32.4% (16.2+1.30 mg/g) 2 36.1% (4.27+
0.31 mg/g) ZH4AA1Z1eH, BuOH E3 59| oJeir e FA%
2 g ZezHEo] 212 19.1%, 23.1% 7433t

83F lipid peroxide &2 - Aulxzio] AARIA A
gl o] At H= dF FAks A2 ¢S MDA
(malondialdehyde)2] %22 =431t} (Table V) A&
= ol 2J8le] MDAE 73%]2] Z1Er} (23.3£1.17 nmol/
ml of serum) 84.1%7} S7F51 42.942.03 nmol/ml of serum
< eI oY 9}49] EtOAc £ ES FH3H S
32.942.19 nmol/ml of serum & 2 A=) o3| Z7}3
MDA %5 °F 51.02% ZFAAZ 5L, BuOH #8159 2JajA
= MDAE 35.4+1.82nmol/ml of serum® 2 °F 38.2%7}
7agk 218 ERIskiTh

83E Hydroxyl radical &2 % Superoxide dismutase
(SOD) &Y — A d3ol o3k H78dA < AeldefollA
hydroxyl radicak> 2.56+0.09 nmol/mg protein®l|A] 5.87+0.09
nmol/mg protein®. 2 radical o] & 71§+ ¥WHAH, superoxide
radicats A A == SOD &4x¢] &4 3.09+0.18 nmol/
mg protein®|A] 1.99+0.13 nmol/mg protein®© 2 &/Jo] A
7agt A8 ER1E 4 AT} (Table VI). 224 EtOAc
&7 BuOH &2 Tl ¢J3le] hydroxyl radical
2 3.97+0.15 nmol/mg protein, 4.23+0.21 nmol/mg protein
o= A7 7AErem, SOD| e F B EC] Fo
o 9Jsle] Z+z} 2.69+0.15 nmol/mg protein, 2.46+0.16 nmol/
mg protein® 2 §-2]% o2 Z7s Zo| U]

UEOUAMe| Eitstga B —H|vh] oste] F7HH
oxygen radical, A& ksE 52 HEFHOZE 7Y phase
I W35 AA tiAlE = 74971 tii-tolH A 2% vhg-oll
1= SOD, glutathione peroxidase, catalase”} =LA ¥+ s}
= AoE dHA Aok A3 ofste] 7o kst
g4E 77 221023 U/mg protein, 14.7+£0.87 activity,
111.6£8.93 activity©ll4] 1.18+0.151 U/mg protein, 6.05+0.98
activity, 60.3+5.47 activity=. F 46.6%, 58.8%, 45.9% 7|
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Table VI. Effect of fraction of O. japonicus on the serum
hydroxyl radical and superoxide dismutase activities in rat
fed a hyperlipidemic diet.

Hydroxyl ..
Dose radical SOD Activity
Treatment )
(mg/kg)  nmole/mg )
protein U/g protein
Normal 2.56+0.09° 3.09+0.18"
Control 5.87+0.19 1.99+0.13¢
MeOH ext. 100 4.85+0.26° 2.27+0.13%
CHCI, fr. 100 5.42+0.32° 2.03+0.17
EtOAc fr. 100 3.97+0.15¢ 2.69+0.15°
BuOH ft. 100 4.23+0.21¢ 2.46+0.16™
H,O ft. 100 5.58+0.28"  3.82+0.22%

SOD 1 Unit : Defined as the amount of enzyme that inhibits
the rate of adrenochrome formation to 50%.

ZaE Aog ISl (Table VII) 2L} 959
EtOAc #-8=¢] Fofo] ofsfe] 71o] 34ksta 4l SOD,
glutathione peroxidase, catalase= Z}Z} 1.75+0.20 U/mg
protein, 10.2+0.74 activity, 90.5£9.60 activity®. I A|EZ0
2 ZHAEE g4d0] oF 25% o 718 AL ERISHA
Tl BuOH #8&9] Fool oalire 11o] ilstase] &
’dol oF 20% o) o] F7tske AoE AU

Bleeding time % Plasma clotting time — 22| & %9
o]l 3 F 9] bleeding time 267.5+30.4 Secol A 1154+
25.6 SecO 2 °F 56.8% Al7to] ZHAE O™ clotting time=
234.6+29.8 Secoll A 90.4+15.9 Seco. 2 A A 7HAE AT
(Table VIII) ]2 48 o] 28] e AS A=
dS FasA7IE 22 Jout, Y (clot)ll < A
T2 HESH 75 AdAESe] kle] E f gloer®
A@Zo o) AE 4 Je FHSY ARIIA=E 715
7F "ok 28y 959 EtOAc B8 &l 21319 bleeding
time?} clotting timeS Z}2} 210.3+29.8 Sec 2! 178.8+25.5Sec
o7 Frkste] IAEFe ofste] g G E €
S5 AZRE 22 62.4%, 61.3% Z7HA T Ao R Fely]
Art. ©]Z1e BuOH #8&5 7o vii= 48.7% 3 31.0%
A € 9 A3 NS 22 A= AeE #
2| AT

Tissue factor — Tissue factore 3222 &) o)A Eoj
A8 3 &4 Al AENgo| A QIXE 2Hg-35)
£ lipoprotein® = L&A Ut} 53], He} Ho EAls=
tissue factore A= F oA EAdo] oF 2-3u)] F7}sle]
N GILE FXINTI, 959] EtOAc w8=37 BuOH +
&2 Foof st {olFom FAo] Hashs o=
gelE 1t} (Table IX)
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Table VII. Effect of fraction of O. japonicus on hepatic antioxidant enzymes activities of rats fed hyperlipidemic diet

Dose SOD GSH-Px Catalase

Treatment - —
m. rotein ctivr

(mg/kg) U/mg prot Activity
Normal 2.21+0.23* 14.7+0.87* 111.6+8.93*
Control 1.18+0.151° 6.05+0.98° 60.3+5.47°
MeOH ext. 100 1.50£0.12"¢ 8.27+0.81% 71.6+4.49°
CHCI, fr. 100 1.32+0.14% 7.39+0.63% 62.7+3.67°
EtOAc fr. 100 1.75£0.20° 10.2+0.74° 90.5+9.60°
BuOH ft. 100 1.64+0.19™ 9.35+0.85™ 83.6+6.56"
H,O ft. 100 1.38+0.18% 6.92+0.71% 65.4+5.11°

The assay procedure was described in the experimental methods. Values are meantS.D. for six experiments. Values followed by
the same letter are not significantly different(p<0.05).

SOD: superoxide dismutase,: one unit of SOD was defined as the which inhibited the reduced of alkaline DMSO-mediated
cytochrome C by 50%.

GSH-Px: glutathione peroxidase: oxidized NADPH nmole/mg protein/min.

Catalase: decreased hydrogen peroxide pmole/mg protein.

Table VIII. Effect of fraction of O. japonicus on the A =
bleeding time and plasmaclotting time in rats fed a

hyperlipidemic diet. 9jge] F2ES CHCL, EtOAc, n-BuOH % 2R 8 2=

Treatment Dose  Bleeding Time Clotting Time o], 2 #8)Ee] F44%-2 TLC 2 column chromatography
(mg/kg) Sec Sec of oJaf &elst Ax}, CHCl, ¥ &4 fiiedelin, B-sitosterol
Normal 267.5+30.4"  234.6+29.8" 9] terpenes€} sterols, EtOAc ¥ &l = kaempferol,
Control 115.4+25.6°  90.4+15.9° astrgalin, isoquercitrin 52| flavonoids$} 4x%9] sterols L
MeOH ext. 100 1793+21.0%  123.7£19.3% 2|51 BuOH 8=l A<= dextrose 50 Fol 1=t
CHCI, 100 1282:28.1° 1143201 T2 FLAINTE Hofurhs olE F4ol vils 2 A
o = oln g Al Zo A= Ale o slsl=
EtOAc fr. 100 210.329.8"  178.8£25.5" f - 7LTZ’I°4 Ei §7°Hﬁfoﬂ 1= ];%E Agshs
7 T=~o B oA LX = o] &l QAo =
BuOH ft. 100 189.5£23.7° 13524217 ?To} 5;; I+ - ;Lk}joﬂ ’L;}jzﬂ"jqi{eggz
S5 m, 5 = rats 4 ot
H,0 ft. 100 133754302 105.9+19.4% e ghe % 2eke= e o
=SAAE A A, 1 91, A 9 5 2 239 A
The assay procedure was described in the experimental S m SHEEl S0 Tk o1o
methods. Values are meantS.D. for six experiments. Values Hsh % gEEr 542 J‘%XEE{X] AT .
followed by the same letter are not significantly different FlavonoidsE 422 3t 9}529] EtOAc &8 &9]
(p<0.05). PGS a3t 7P sl AEESIeH, AlSia
23, 1Y SAAEAE A4, 1Y AT S AL 5 AT
Table IX. Effect of fraction of O. japonicus on the tissue Z71e} A=A E vl ul-- FHZH el a3E JeERI]
factor activity in rat fed a hyperlipidemic diet o} e 3Pz o = VeRd g 2 71ex <] 2124,
Treatment D05 Brain Lung A, Y EEES] 2 Wi AR A AL
reatment <
(mg/kg) Unit/mg protein AdF o2 Yehte A il 34 A= U
Normal 3.17+0.56° 8.63+0.62" & Rl
Control 7.43+0.49° 23.6+2.56" IAEZF ofgh v1AdAR1 Aelxzle] AN dF
MeOH ext. 100 6602021 203091 °l oxygen radical % 2} radical’] 713, o522t
3122 2 A E AEE 71 A A dARS o
CHCl, fr. 100 7.16£0.22" 22.6£1.01% f;}a ; Oﬂi ﬁ;;; of;;} 7‘5-;1: o“dgallol °§+ 3
S7= AL . ©| A radical®| i<l
EtOAc fr. 100 6.130.40° 18.6+0.87° S S
o . hydroxyl radical®] &%, Z12]3L oxygen radicalZ} & X314
BuOH fr. 100 648£0.29 19.241.27 wiato] M alcl ARE x|k e He HajrEel
H,O ft. 100 7.02+0.19™ 24.1£0.96"

MDAS®] o2 g1t 9462 E% MDA % hydroxyl
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radical®] A4S IA ZHAAF LS W, radical &75Ho| AE
&% SODH 7hol| e st a 4l SOD, glutathione
peroxidase, catalase®] &2 FA| ST AoE g9l
HAh oA ofF HYESo| aATF o) Sk
radicale H7H8 2 0= 7+A4A A, radicaldl o8] UEE
A EFE] 2K S A st A1 AoE FHEUN

E3] 9E 5 EL bleeding time, clotting time, tissue
factorg A O ZN JAEF A &3] k= I
S71A Aol v FolF o= &

A A

o] =E-E 20043 A (LS21F =)
SRS Ao A ds wol 38
050-E00006)

el Ao ket
H A9, (KRF-2004-

AEE
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