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Abstract : Extraction of Sedum sarmentosum Bunge by super critical carbon dioxide
was operated under 40-50C and 200-250 atm, thus, yield of extraction was very low as 4
wt2. Rats were administrated with the extract orally once a day for succesive 6 days,
followed by treatment with carbon tetrachloride (CCly) on the sixth day. The activities of
aminotransferase, alkaline phosphatase, v-glutamyl transpeptidase, lactate dehydrogenase
and contents of triglyceride, total cholesterol in the extract-pretreated rats were decreased
compared to the CCly controled rats, whereas content of HDL-cholesterol was increased.
Especially content of hepatic malondialdehyde (MDA) and atherogenic index (AI) were
decreased and HTR was increased in the extract-pretreated rats, and reduced peroxidative
liver damage in the CCls-induced hepatotoxicity rats. In addition, activities of hepatic
superoxide dismutase, catalase, glutathione peroxidase in the extract-pretreated rats were
significantly decreased compared to the CCly controled rats, but the content of glutathione
was significantly increased. These results suggest that extract of Sedum sarmentosum
Bunge has hepatoprotective effect in the CCls-intoxicated rats.

Keywords : super critical carbon dioxide, Sedum sarmentosum Bunge extract, carbon
tetrachloride, lipid metabolism, lipid peroxidation, antioxidation.
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20033 BAIHY wHo o3d vy
Ho FHo] T6HZ2 IWLEY Fr19 &4
7teta Qlovt 2Edf A JFHFHY B4, 4
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i AEF o] WFEEAR o8 A}
A& AAH free radicalE TES] AW K3
Ao g ZAgolv x3lg dde AAS
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SFEN B4 EFR REY HIFHE ZE
e A T JAIE dode 94U 1o
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microsomal mixed function oxidaseo] 23] A
¥ trichloromethyl radicale] zZhetel )
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% 79 7% g HIsld FHE FLANG
(451 HZoe  HEo] FHI: Ude
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A& JAEE ZAgeol digt d7vF Be] Bu
1 ArH6-8l
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oH11], BN FTEE EUEBo) UAE
AAG AR FF A 129 Agx3
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Fig. 1. Press-temperature diagram of carbon
dioxide for super critical fluid.

Fig. 2v 4x% i8I JAE 22 W
72 Yepd 2fo|t) o] 1ye dAH B
oA e &% am dxe #Is a9,
2944 FAAAH da olgHz: Y d99e
Tr=1~1.2(40~50TC), Pr=0.5~4.0(200~250atm),
pr=05~25(0.80~1.20g/cm)& ©] FHoJN 29
A FAZ ANEE 7147 Aoz By Alds
e 53E€ K3 .
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Fig. 2. Plot of Pr vs. pr according to Tr as
parameter.

Table 12 Z4F #AlY JAzZHo2Z 7|4
2974 FAR ol&HE oATEAiAE FEA,
rAA, WEAA, AAFHA BN F s

F2ol gLz f28 84 A4q), A4 3 P A= 9% 3

xanthine oxidase, cytochrome C, sodium
deoxylcholate, 1,1,3,3,-tetraethoxypropane,
thiobarbituric acid, bovine serum albumin

(Sigma Co., USA.)S AlE39 2™, alanine
aminotransferase (ALT), aspartate

- aminotransferase (AST), alkaline phosphatase

(AIP), v-glutamyltransferase (v-GT),
cholesterol, HDL-cholesterol triglyceride (TG)
kit (% A2}, Korea), lactate dehydrogenase
dehydrogenase(LDH) kit (o}tA1¢}, Korea)&
AHgE R, FEE F7ISE dES(EFA
%, E4hE AgEda, UrlA 7E A
SEFA NS FY3te AHE3IATH

B A AR 294 /KAFZE7]71(Com,
PMSH-0500KAAA, Dong Yang Venture Co.
Ltd) & Fig. 3% Zo] 7}¢4€ compressor, 7
% & gas booster, 3,000m-& heating jacket

E\'.} H] %Aé %Uﬂi Z*]'% %’él—% ‘7;:%3}"\5":'“ z:sl—zﬂ Pressure transducer
7} glow, 53 B, 3R, A%, wMd F9 F
£2 Aol B7bs 8 ©ie] o
F®® pressure regulator 3way valve 2
jul gauge
A
3. J ﬂ Gas booster Reactor é Heating
View cell reactor jacket
3.1. AR, Al U 717 €02 Cytinder
2 Ay Aled EUYEL 20033 5897 F
A% THAS SolN AAstd Agsdod, A
Al¢k&  carbon tetrachloride (Janssen Co., g mw
Japan), olive oil (Yakuri Co., Japan) sodium Flow s‘“":eterin“
azide, glutathione, glutathione reductase, indicator B valve
NADPH, cumene hydroperoxide, 1-chloro- Coltector
2,4-dinitrobenzene(CDNB), 5,5 -dithiobis Fig. 3. Equipment of super critical fluid
(2-nitrobenzoic acid(DTNB), xanthine, extractor.
Table 1. Critical Condition of Various Fluids
Fluid MW Pc(bar) Tc(°K) pclg/e)
methanol 32.40 80.9 5126 0.272
ethanol 46.10 614 5139 0.770
benzene 78.11 489 562.1 0.302
acetone 58.08 47.0 508.1 0.278
carbon dioxide 44.01 73.7 304.2 0.468
H20 18.00 20.1 647.3 0.332
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reactor$?} 200m-§& view cell reactor, 348 4t
&t~ A(500m) 7t 71 BTFER] AXE AR
A3, 294 FAFE Luie 90I% ¢=E
7}7 ©) A8k (Shin Yang Oxygen Co)E Al
239}, 7]8t deep freezer (Hanil Co.,
Korea), Centrifuge (Hanil Co., Korea), UV
spectrometer (Kontron Uvicon 923 Italy),
Homogenizer (Omni, U.S.A.), Ultracentrifuge
(Sorval, US.A)5 <& A-834th

3.2. £8AE
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Z2E& dry ice HHE FF8o FgEetxaa
o 3534t

3.3. CCl.if 0|28 WHSEC 24 KY
T
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2 HFAE 179 H$AD F HT AF
210210 g9l AE 4722 UFo AE3H R,
TEH ExE 22~ BT EE ASAAA
RLYALR(HNERA Co) R BL AH2ol 43
EE 39

APZ L 294 EUYE F2EL 47 smi/
kgbw. .3 10m/kgbw.2 AXNEH PJETS F
FFE 647 A7Fd ¥ AF #YE 546
AlZb ¥ Rao ¢ [15]8 ¢, +38o
g#FHdA CCly 06 mg/kg [CCl : olive oil = 3
D 2v/)Z 1.0 mg/kgl¥y BERAW FA3d F4
T E4E FEAAHY.
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BEm{ eI

FE AAE & FAE AT F -70TH

W HEsidchst £ A A8t
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st g4 Haddch. AHF9 alanine

aminotransferase (ALT), aspartate
aminotransferase (AST) gEE
Reitman-Frankel 2} Ha{16], alkaline

phosphatase (AIP) 84 %% Kind-King?] ¥
[17}, v-glutamyl transpeptidase (v-GT) A4 %=

= Szaz®] 9HY[18], lactate dehydrogenase
(LDH) ¥4 =+ King® 4H[19], Total
cholesterol, HDL-cholesterol® triglycerides

(TG) & TS Belcher 9 ¥Hi[20]9] wat
kgl

#H, &g e 1g o 499 01 M QA
LA4(pH 74)2 715t #d3 AR F 14 ¢
AE(600xg, 158)8tA AFHE Ao, o] A
FAL 22 SAHEE(10,000xg, 208)8tn 2 A
SHL  105000xg2 1AL Z2YAEFEo
cytosol #3SE Udo] glutathione peroxidase
(GSH-Px), superoxide dismutase (SOD),
catalase(CAT) @Al aA9doz A&l

v Z3AF9 AFHA8ET  glutathione
(GSH) ¥#%#< Z+Z} Uchiyama 59 "y[21]3%
Ellman®]  #%j(22]o) w8},  glutathione
peroxidase A EE Flohe 9 HHH[23],
superoxide dismutase ¥4 %%+ Cropo 59 %
H[24], catalase BAEE Aebi® H[25), ©
WA ol 22 Lowry 9 W[26]e] =t &
A3t

3.5. EAINZ

EE 4Y HAgce HIAY EFE + BEE L
22 AU, 7 £ ZojE Students
t-test§ AAI3t pgko] 5% viTd o FeX4
o] At #ASH.

4. d=t ¥ 2@l

4.1. ZA4 B 0|28 BLIR +&

EUE lkg & Fig. 39 294 FAF2 7
71 ¥ F7180Q o} er-8(99.9%) 400md &
3 g 257 0~50T, ¢¥e] 0~250atme]
FHo N 2GA FAN oliddtrE B F
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o} ¢EL 40~50TS 200~250atm® I H
Ao F&3le 40m & ER2H T2 4 4
% 2 A HFHAT

4.2. ALT ¥ AST SAx

228 Fdd o8 ALT 2 AST BAHEE
Table 2 ¢ 2tk CClL 2 #ad 8359 o
E AAE DAEY Hae A B3t A
o wat dFez HEHo B 44X E
UebdchE Hayes[2719] w9t o] A+
v aste] thEaolM 2t {93 e Y
etk 2y 3288 Smi/kgbw. 7 10me
/kgbw. ol &#oz Z+7} FEAd F& &2
3} vl@Ed ALTE 34%9 52%9 L&, &
3 10mi/kgb.w & FHg FoA FIHA #
A% Jehdglen ASTE 45%9 656%9 74
2 el o) FoA4e it o] A% &
UE F5E0] CCly o 93 2+ &4 B3 7
£0] &S o F AU

204 oMHYAE o8P BUE 3530 AgHuLz 29 839 A0 A4 G R AR 9% S
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AN7E BLEA XS] ¥y EE AL H
H gFog HEHo Aol FrH201¥H,
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goEE AFoez2 PEHo FUE JEI
t} B AFNNE AAEH v udte oo
A o)E g8A4Es F93A TS e
e FE2E Fdo 2% alkaline
phosphatase @A ExE dlz2Tol H3ld #ZAE
Jetlided fo4e sldth v-GTE 348
Uelgoen £3) 10m/kgs F93 oA
Aol #42E Yehll, LDHE F&88 749
o ols) fFoZFH¢ #AAE Jehl ol &
&9 &Ao] oAF AL FEEo CCL o ¢
3 7z Eatoll RIS QA AA

tehte d%e ARdth

Table 2. The Effects of Extract of Sedum sarmentosum Bunge on the Serum ALT and AST

Activities in CCly Intoxicated Rats

Experimental Dose ALT AST
group (mé/kg,b.w,p.0) (KA unit/¢) (KA unit/ #)
normal - 32.52¢3.48" 167.4249.41
CCl# control - 137.48+16.99" 261.81+9.68"
587 + CCly 5 101.28+9.72 219.29+20.45
SS + CCL 10 82.70x15.61 200.57+£21.57

DUyalues are the meantS.E (n=6). "™Significantly different from normal at p<0.05, p<0.01 by
student's t-test. ““Significantly different from CClsy control at p<0.05, p<0.0l by students

t-test.

9CCly 0.6mg/kg, B.W. [CCl @ Olive oil = 3:2(v/v)] was ip. injected one time after the sample

pretreatment.
YSedum sarmentosum Bunge.

4.3. AIP, v-GT % LDH SNk

EUYE FEE Foo g%  alkaline
phosphatase, v-GT % LDH &A%+ Table 3
% g AT vl@ste dEzFdA olE
FAE7 foAAd Z71E JeERSI Y. alkaline
phosphataser g XA Agol} JF 2 FX
el Afol Y& W F7HE vERH(28], v

4.4. Triglyceride, Total cholesterol %
HDL-cholesterol &gt
EUE $3E80 XA g3 nAe TS
Table 49+ #t}. TG$ Total cholesterol %
2 AT vmsly gz FJFHA F
7HE Ve ol A HAEE AF
o FAF o]g9 #¥E o)FAT CCL & #
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Table 3. The Effects of Extract of Sedum sarmentosum Bunge on the Serum AIP, v-GT and
LDH Activities in CCls Intoxicated Rats

Experimental Dose AlP v-GT LDH

group (mg/kg,b.w,p.0) (KA units/mf) (mu/mé) (Wrobleski units/mé)
normal - 17.72+1.92" 7.09+1.32 384.52+32.74
CCls¥ control - 23.82+1.69° 10.16£1.67 508.60+30.44"
S5 + CCly 5 32.50+3.40 7.58+1.53 242.08+55.14"
SS + CClL 10 28.94+2.24 4.69+1.09" 185.13+40.03"

D23 See the legend of Table 1.

Table 4. The Effects of Extract of Sedum sarmentosum Bunge on the Serum TG, Total
Cholesterol and HDL-cholesterol Contents in CCly Intoxicated Rats

Experimental Dose TG Total cholesterol HDL-cholesterol
group (mg/kg,b.w,p.0) (mg/d¢) (mg/de) (mg/de)
normal - 66.98+7.37" 49.50%6.00 30.89+1.17
CCl“ control - 98.376.85" 67.12+3.16" 892+3.39"
SS” + CCly 5 70.03+8.29" 60.12+3.78 12.21£1.64
SS + CCL 10 71.41£6.30° 61.20+1.64° 10.76£2.07

D23 : See the legend of Table 1.

e 2ad o &3¢ wod wgHol e

22 Fe AFF}ANE FFE FAE 2FH

CCly 717} BAIH A ES 715 & AHFAA
WAt AFAE 53] A A A3t
9 F8 AF HE olg EFHo Frhdue
BaR718 fArE S 28y F2E 10m/kg
Fdo g3 KA #F2EF YR
HDL-cholesterol & AT vastd iz
ANA FejHd #AAE JehUD 28 F
o 93 F718 vehdddey oL A
ol BUE FHEo| CClL of 9% 7h&ate
A Ax FHA (At o] FoH A
o2 Alg g

4.5. HTR, Al ¥ 7t =X Z9| XA
get
83 AFFEst AgaAAgd vxEe o
&g FAsl7] $iste]  HDL-cholesterol 3
Total cholesterol 3} 9] v & HTR
(HDL-cholesterol / Total cholesterol ratio)®
SN 733A 49 Al (atherogenic Index)¢} b

Table 58 #t} HTRS ARFE dl&] gz
oA FelHA FAE AL FYHA FE
et a3y E4E FEE 594
HTRE& %718, Ale #2& Jeddey &
AL it

AFIIE FHE FEr| B0l ) AEt
Ao BXIANAE] A3H BHE o)
= Aoz R ) A #Q)
malondialdehyde (MDA) 332 HAEI vl
3t dz2FAM FAHA F71E el
o] A3 CClL ¢ Z& xenobiotics®] WA} &
= WA 89 (oxygen free radical generating
system)ell 23 AA ¥ oxygen free radicalo]
o 243 FrEATE 2130311 & A
¢ Ag Jehdgloey 328 Fdod 98 &
2j2Ql A8 Yl wEA B H4Y 2
7} BUE F&E0 CCL o 3ly A" o
AFHE-Ql  trichloromethyl radical 9] free
radical A€ AASFAY 2Ad A T =3 F
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9o AT FHS FaAA £4"H 7+ glutathioned HE4A EFA2H AAA A
7158 3HA7|, A8 o8] AP 27 AAA BA, hydroxyl radicald & EA9
ARZ 4z HTRY F7tek Al (B9H3A Y& AAAlY T3 GSH-Pxe 71d=2 ¢
)2 Z42E veERY CCL 2 f3d #HA o3l ® Hg HHY FEE9
AolA AAE A AYA EHIF Y He oxidative stress®] 74 A glutathioned 4

2 AlmEoh EE dolFo| 1 o] F7td ALE AlgH
}. SOD¥ superoxide anion radical® H¥H3-4

4.6. 7t ZEF9| Glutathione &2 Y o] o3t HyOo2 HFAIA AR ibsky &4
HAIS BA YA of thg wo Lo T Frie B [33]

7+ 2A%9 glutathione &3 s g4  WE AT vl dEzZeM FoHd
g4 & Table 63 It} glutathione ¥ 3 27 YEddoY F22E FAT ZelA
Azah v @ste gz Az delgge  FAHY #H2E UEUY ol FEE] =
U 4L QIR 252 %o =3 10m/ke AMNESY £A4E 28t superoxide radical®
oo o3 H93FHe Zs12 Jeudo g JAANZ AH2 Al €Y. Catalase &

Table 5. The Effects of Extract of Sedum sarmentosum Bunge on the Serum HTR, Al and
Hepatic Lipid Peroxide Content in CCls Intoxicated Rats

gr’ifg‘memal w /kDg(?liiv,p.o) HTR" AP Lipid peroxide®
normal - 067:009" 062017 4.95£0.97
CCl control - 0.13+0.05"  10.86+2.80° 17.23+2.06°
SS” + CCly 5 0.21+0.06 451+0.78 9.24+2.09"
SS + CCl 10 0.20£0.03 5634147 5.49+0.98"

PHTR : HDL-cholesterol/Total cholesterol ratio

PAl : Atherogenic index : (Total cholesterol-HDL-cholesterol)/HDL-cholesterol
YMDA nmoles/g of tissue

959 See the legend of Table 1.

Table 6. The Effects of Extract of Sedum sarmentosum Bunge on the Hepatic
Glutathione Content and Cytosolic SOD, Catalase and GSH-Px Activities in CCl
Intoxicated Rats

Experimental Dose

Glutathione” SOD? Catalase” GSH-Px”
group (mé/kg,b.w,p.0)
normal - 9.97+0.39” 23.0215.67 376.80+20.89 2.03£0.18
CCl"” control - 9.39+0.39 58.84+10.03" 1118.18269.77° 2.99+0.26"
SS8”+ CCly 5 10.06+0.75 20.33+3.40" 208.50+29.95" 2.39+0.44
SS+CCly 10 11.86+0.31" 2351%6.26°  179.341+24.41"  2510.11

Ynmoles/mg/protein/min, 2Unit/mg/protein/min, *moles/mg/protein/min
“nmoles NADPH/mg/protein/min
987 . See the legend of Table 1.
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SOD7} Y3 0.2 superoxide anion radical$
H:0:2 A8AA HOU 02 BlAIE &4
(34124, 4T vladted 2T F93
¢l Z7E Jehioy FE2E Ko oA
oA ZAE JeERAL olRE FEFE9
CCly Bo] 23 free radical?]l AL 9AA
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& Ze& FAsAY Uz Ao EAEe
glutathiones 7142 &9 I3 A3 HO;
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3 A" H.0:8 B3ty st 718 4
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t},

5.d 2

2YA FAY oA FRLE &3
HEE F&8o HAdA FA48 F CClL
ool 2% 2k FAd g A DAL, ADFAL
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a3 22 &S dU0

n

1. CCly ¥92 Z7l8 ALT, AST, AIP, v
-GT ¥ LDH ¥AX7 8UE F28
B2 AsEon, 53] 10mekgd] £%
o2 A3 FoA ALT, v-GT ¥ LDH
A7t FoA4 dE FA2E R

2. CCly 592 M9 triglyceride 3 total
cholesterol o] BUE F2& Fd4=2
42 Jehdla, HDL-cholesterol 33
2 FHERAAT FFL AU 53 ¢
zZ9 XNFAHNEe FHFE F2AHA
&48 WsE FEAN L, HEE &8
7] A9 %y} NEE «¢ez HTRY F
7tek Al (B9 AsAR) Y #4448
oz, A4 NAYAE BRAFY
o},

BEM{CREE

3.CCL Fdz #AHUAY 7 23 F9
glutathione 3] H9xog Z7EHA,
SOD, catalase ¥ GSH-Px %9 3§43zl &
2 8Ye R fo93Q A dE4E Y
it

o4l AHA¥E FId, BEUYE FFEL
CCly ¢} %2 xenobiotics Tl o= WA
£ free radicald] 2AY JAHE e FAF
g Edg &F3m dsol Fea=EAn.

Aol 2

—_

of E=EL 004EUE hRThtL e Ty
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Yuioh
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