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Antioxidant Effect and Liver Protection Effect of Spatholobi Caulis Water Extract
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Department of Oriental Internal Medicine, Daegu Haany University

ABSTRACT

Objectives : This study investigated whether the water extract of Spatholobi Caulis (SCE) has the ability to
protect hepatocyte against oxidative stress induced by tert—butylhydroperoxide (tBHP) in vitro and CCly in vivo,
Methods : n vitro, HepG2 cells pre—treated with Spatholobi Caulis water extract (1, 3, 10, 30 x g/ml) for 12h
and further incubated with tBHP (100x M) for the next 12h, Cell viability was assessed by MTT assay. In vivo,
rats were orally administrated with the aqueous extract of Spatholobi Caulis (SCE; 50, 100 mg/kg) for 4 days
and then, injected with CCly 1 mg/kg body weight to induce acute liver damage,

Results : Treatment with SCE inhibited cell death induced by tBHP, as evidenced by alterations in the levels of
the Bels, of
poly(ADP—ribose)polymerase and pro—caspase—3. Moreover, SCE inhibited the ability of tBHP to generate H:zOq
production, thereby restoring GSH content, Moreover, SCE treatments in rats effectively decreased liver injuries

proteins associated with apoptosis:SCE prevented a decrease in and cleavage

induced by a single dose of CCly, as evidenced by decreases in hepatic degeneration and inflammation as well
as plasma alanine aminotransferase and lactate dehydrogenase activities, Consistently, treatments of SCE also
protected liver in rats stimulated by CCls, as indicated by restoration GSH and prevention of MDA in the liver,
Conclusions : SCE has the ability 1) to protect hepatocyte against oxidative stress induced by tBHP and 2) to
prevent CCls—inducible acute liver toxicity., Present findings may be informative not only in elucidating the
pharmacological mechanism of Spatholobi Caulis, but in determining its potential application for oxidative
cellular damage in the liver,
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AbsE A ARLE AR AEFHAE AAStY S 54
Al g}, ol2gt ks AARL FAIS AR HES
s BEF AAE AATCR FAEJ] AE7sE /R
A7k, Glutathione (GSH)E ZRE5E0 HZojA 714 &
814 &A= nonprotein thiol2A] AHE}d AE# A of
3}5lo] electrophiles @ ROSE A|ASI= 5 23 7|52
g3eth. GSHE: A J448E& FASHEL peroxide®
AASIH xenobiotics®] SEAElE FasicH?, o]9jox=
Qo= superoxide (SOD), glutathione
peroxidase (GPx), catalase (CAT) 5& =3l 3JAls}
I = a4 L Vitamin C, a—tocopherol 5 X3}
izt BB AR Y oldt st mh Y
A2 AW AN TAEE 4LAE HSHe
Aoz, ol &/4A7l= ALY ofd 2lo] AR
& A A2y 43S FA
A&E%S (Spatholobi Caulis)& F31} (Leguminosae)®] <
St YEEE REKEARR BbE  (Spatholobus suberectus
DUNN)9| 5H(HH)S AXS Zo=R, g Aol 4t
3t 57t BalElo] QAT AEE AEd A o3k ThA|E 9]
24 gk 53 A Bt obF] e Aol

2 dFolde ABSY EF5F (SCE: Spatholobi
Caulis Water Extract)2] AFs}a AEF 20| o35 fEFE
50 gt MEZRSENE FrIstaAl, in wvitro 2
X HepG2 cell®] tert—butylhydroperoxide (tBHP)Z {%=
He AEEAY st SCEY dARINE HrKe, in
vivo B2Eo|A carbon tetrachloride (CCL)E == rat
o g4 k&l oigk SCEY 7RIz adE Hrls] fogt
ZIE Q7)o Badke violt},
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1. SCE9] A=
ABETS HAFGA (K, F=)olA T8t #5537}

£ 3 % 200 g& & 1.5 Lol Y3 A AGSE & S
£ Aolz22 12 o7stka 3000 % gl 387 A& st
ath. diEE 39 A5 TE Heted 0.2 um filter
(Nalgene, New York, USA)Z ozt o] ol
rotary evaporator (EYELA, Tokyo, Japan)Z %3},
o] =M Ultra—Low temperature freezer (Nihon
freezer, Japan)olX SZ2AZHY. F2E A¥S FEES T
ZAZAZ7] (Labconco, USA)Z FZ2 AxslY &5 15.36
g2 4%lom, AN wi7bR] —20ToA Easiitt, SCEQ
FE&L 7.68 %R in vitroXAAelE Bz (DMEM:
Dulbecco's modified eagle's medium)o] o] ARSI S

), in vivod@olAE Ho00l = ARSI

0

ol

2. Alek

DMEM, fetal bovine serum (FBS), penicillin %
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streptomycing Gibco/BRL (Eggenstein, Germany)ojlA]
FYatct.  tBHP, (MPA),
—(4,5—dimethylthiazol—2—yl)—2, 5—diphenyltetrazoleum
(MTT), 2',7—dichlorofluorescin diacetate (DCFH—DA),
CCly ¥ olive oil2 Sigma (St. Louis, MO, USA)Z:E]
A5t AMEETE. Dimethyl (DMSO)+=
Junsei Chemical Co., Ltd. (Tokyo, Japan)olxl U3}
t}, BCly antibodyx= Cell signaling Technology
(Danvers, MA, USA)o|A 43}, Poly ADP ribose
polymerase (PARP), pro—caspase—3 @ actin antibody+=
Santacruz Biotechnology Inc. (Santacruz, CA, USA)<||A]
TFYstRtt,  Nitrocellulose
membrane)-& Schleicher & Schuell (Dassel, Germany )

A Festsct,

metaphosphoric  acid

sulfoxide

transfer membrane (NC

3. HepG2 Cell¥} tBHPES 43t in vitro &
g9 SCE a3 A%

1) MIZZHHE

AV 7r9F M2 §2) hepatocyte cell line?l HepG2 cell
& American Type Culture Collection (St. Louis, MO,
USA)oA FY3tgen, DMEM| 10% FBS, 100 U/ml
penicillin @ 100 ug/ml streptomycine &35t vjAE A}
g3t 37T, 5% (029 7o) FAEE  incubator
(Sanyo, Japan)ollAl ®isilct AP mE AEZe
80~90%2] confluenced| AHsIHIL, 20 passagesE
717 g2 ARk ARgsHTt

2) M dEE =F

HepG2 cell& 24 well platee]] 1x10° cells/well2 EF
sto] FBS7F 10% 4¥ DMEM HiX|E 24 h F¢+ ujefst
I, OFE(SCE)9] &S Fuigtes s 93 FBS7H
aZE HiAE 12 h F¢ o etk SCE= 1, 3, 10,
30 ug/ml¥ =2 tBHPE AASt7] 1 h Aol AZsix
100 uMe| tBHPE A Fof 12417k 52t sistiet. A=
RAZELS MTT (1 mg/ml in PBS)S 300 wl # ol 4A7t
HjFet o] MTTE &3] AAAX th, AoRgle Ao
93 A= formazan crystals® DMSO®|| =] Titertek
Multiskan Automatic ELISA microplate reader (Model
MCC/340, Huntsville, AL)S ARE3}] 570 nmolA &%
=5 EAs%rh SCE ©@=Ago] gt 542 HepG2 cell
S 24 well plated] 1x10° cells/well2 B33t FBS7}
10% ¥4 DMEM HiAZ2 24 h $¢F widsle FBS7F 2
ZE Wix2 12 h ¢ 9 =gt Fo SCEE 1, 3, 10,
30 ug/mle) HE 2 H23}aL 12417 Fo] MTT assay® =
At Scheme 1), MZ9] MEEL control cello] gt
WMesz elfglct. (Scheme 1) [i.e. cell viability (%

100 X (absorbance of

control) = treated sample)

/(absorbance of control)].
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Scheme 1. Schedule of SCE and tBHP treatment in vitro

3) Total cell lysates ZH]|

HepG2 cell 10 cm? plastic disho] 1x10° cells/dish
Z B33 o2 SCEE 10, 30 ug/mle =2 1A17F AA
2%t & tBHP 100 uMZ Az|ste] 124]7F F2b vieFsisict,
j%F & HepG2 cellZ X7} phosphate buffered saline
(PBS)Z 22+ A|A3}aL, cellS scrapperZ $A3F9 tube
of Y3, 20 mM Tris HCl (pH 7.5), 1% Triton X—100,
137 mM sodium chloride, 10% glycerol, 2 mM EDTA,
1 mM
b—glycerophosphate, 2 mM sodium pyrophosphate, 1

sodium orthovanadate, 25 mM
mg/ml leupeptin® 1 mM phenylmethylsulfonylfluoride
(PMSF)E #¢st= buffer 100 wWE Yol Lafsiach
Buffer®} cello] Eo0] Q& tubeE ¥2 9o WAsHHEA
vortex@t &, 10,000 xg=2 4CoA 1087 YAEZ st A
THE At
4) sHR3S[o| ZFH|

HepG2 cell®& 10 em? plastic disho] 1x10°
cells/dish2 #F3 thg SCEE 10, 30 ug/mlY ==
1A1ZE AARF & tBHP 100 uME A A5ke] 12417F B¢t
wjokstgich WiF ¥ HepG2 celle 71 PBSE 234
M AstaL, cell& scrapperZ AT tubeo] Y,
3000 xg= 1087t ¥4EEE & 10 mM HEPES (pH
7.9), 10 mM KCl, 0.1 mM EDTA, 0.5% Nonidet
P-40, 1 mM DTT® 0.5 mM PMSFZ &-&3l= buffer
100 WwE 4¥ol &3stict. Buffer?t cello] E9 &
tubed 43 o 1087 WA F 7800 xg2 4TColA 5
27 QAR5 G pellet] 20 mM HEPES (pH
7.9), 400 mM NaCl, 1 mM EDTA, 10 mM DTT¢} 1
mM PMSFE 3-#3l= buffer 50 wWE Y3 147 St
g5 ol LASHA vortexdtal 14,000 xg2 4TColA

o
o MM

Supdel Wl wEN sl gPsE gem
sodium dodecyl sulfate—polyacrylamide gel
(SDS-PAGE)?] A719%A17] & Teld& NC membrane
©F transferdtth ©] membraned blocking buffer
(5% non—fat milk®} 0.1% Tween 202 G35t PBS 89)
Z 2A|17F blockingdt &, Bcly, PARP, pro—caspase—3,
actin®] antibodyE PBSOl 343l RESAIFHTH ¥ &

3t 9 R s aat 49

0.1% Tween 202 &3t PBST £9o=z ANZFH3t o},
antibody2  ®REAIFHTH  o]ojA  ECL
chemiluminescence detection kit (Amersham
Biosciences Corp., Piscataway, NJ, USA)S AME3te] o
WA ol vty Jr s FRISHATE Densitometric analysisg
3 Image analyzing system (Ultra—Violet Products
Ltd., Upland, CA, USA)& ARE3sITh

secondary

6) ROS =%

HepG2 cell& 24 well plateo] 1x10° cells/well2 B3
sto] wjFet & PBSE 2% AlAsta SCEE 30 ug/mlé
FTEE 12A17F Bob wjstgch viYE HepG2  cellel]
tBHP 100 uME& 1A]7F &<t AX|g Feo DCFH-DA 10
WME  3087F BRAIAH A4dE DCFe FF=E Titertek
Multiskan Automatic ELISA microplate reader (Model
infinite M200, Huntsville, AL)E ARE3ste] o}7] w3} 485
nm, & 3 530 nmellA A8

7) GSHel =3

HepG2 cell& 10 em? plastic disho] 1x10° cells/dish
2 BE3 thS SCEE 30 ug/mle] H=2 12A)7F AX |5t
% tBHP 100 uMZ A28t 3AIZE &¢F wieFstalct, wieF
% 78 HepG2 celld pelleto]l 5% MPA buffer 500 ul
£ Y3 glass homogenizer2 widfiste] #23IA71 & GSH
determination kit (Oxis International, Portland, OR,
USA)E AR8stel sk,

4. rat?} CCLE °14% |4 &ER in vivo
=gl SCE a3 ¥

1) AES=9 Mg

AdFES  65%  Sprague—Dawley”d 3 &3
(180-200 g)& HZAAM|AA (W, S=hHRHE Fgdot
159 3¢t SEAFAA Y FSAZ & A AR
on, ARA AL 2n 20-23C, & 60%, 1247t
light/dark cycle® §A35t2, AR (Nestle Purina
Petcare Korea, Seoul, Korea)®} 8= A&EA4 A5
=% shc

2) ASE2| M|

ZF Ada2 sutgR viAsig e, offd AHEE oA
ko F2 Normal#o =z 3t 7HARS §&3k= CCL (1
mg/kg, 1.p.)TE T & CCLiTte 2 dgon, CCL(1
mg/kg, i.p.)¥ SCEE 50 mg/kgZ F3 50 mg/kg
SCE, CCl(1 mg/kg, i.p.)2+ SCEE 100 mg/kgE F9
3t 100 mg/kg SCET2E o] AAJetoitt,
SCE= 50 mg/kg®t 100 mg/kg? =2 & 44 39
T sk 3Y B2 IF 13¥ Aolg AM-EA
Fohs Aol SCEE ATFostAL, 44 Al SCE
o 2|7 ARE ARHHE FAAZ Fo| SCEE A+F
st E3 49 Aols SCE £o 3 247to] © At
2o CCli (1 mg/kg, i.p)E Fostd 4 58S &
Wttt COl B 24Xt Fof BE AEFES FAIsHY

o

2 Hn of
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A3t A7|E HEste] AR 9 2P B4 A
2319t (Scheme 2)

invivo
1 2 3
v v

4 (days)
2h"/2h  24n

A A

1
Assay

: SCE Treatment (50, 100 ma/kg, p.o.)

: Fasting

> [ 4

: CCl, Treatment (1 mg/kg, i.p.)

Scheme 2. Schedule of SCE and CCls treatment in vivo

3) HAMMSISIE ZAL

RS AAEEY EYEHezRE 3 mlolds AHHT
F 3000 xg, 4ToNA 10 £7F Y4Es EFS I
35 (ALT),
aminotransferase (AST) lactate dehydrogenase (LDH)=
Analysis kits (Pointe Scientific Inc,, Canton, MI, USA)
9} Automated blood chemistry analyzer (Photometer
5010, Robert Riele GmbH & Co KG, Berlin, Germany)
& AHgsio] wAsi,

alanine aminotransferase aspartate

AAZE & Fekdu) (Nikon, Japan) ShollA Bttt
Hl8& (%/mm® of hepatic
parenchyma) @ WAl 7B 4= (N/1000 hepatocytes)
£ AEGAEXAR] (DMI-300 Image Processing: DMI,
Korea)& o3ty Z+Z H7lsi4it,

5) Pro—caspase—3 THHZE 25 =3

2a3t 7+ 23 0.1 goll 1ml9] total lysis buffers @i
FASIAZL F 4ToA 208 B 15,000 x g2 AAlEE 5}
o AL A=W hicinchoninic acid assay® AHste] Al
ol ARgslact AT AL protein 20 wgE 10%
dodecyl sulfate polyacrylamide gel
electrophoresis® A7195 A7 e nitrocellulose
membranel 2 gel?] WHlA-S transferA]F Tt Blocking
% pro—caspase—3 antibody®} ¥FZA|Zl & secondary
antibody® ¥F2-A]7]31 ECL chemiluminescence detection
kit (Amersham Biosciences Corp., Piscataway, NJ,
USAE Ahgste] ohidel whd J=E SISt

Densitometric analysisS %3] Image analyzing system

(Ultra—Violet Products Ltd., Upland, CA, USA)Z AL
SHT

bS|
S

6) GSH &2t
A& 2 2% 0.1 g 0.9% NaClell Aj#ste] 7+ 23]
o] B7|7} 9= &gtk 1 mle 5% MPA bufferS Y1
glass homogenizer2 ©Rfste] FASAZI T GSH
determination kit (Oxis International, Portland, OR,

USA)E ARgsto] E7stqirt.

I

7) Malondialdehide (MDA) =X

Hagk 7 22 1 goll 9 ml9 1,15% KCI& ¥ +43}
A7l & #2319 500 ulo]l 1% phosphoric acid, 3 ml¥}
0.6% thiobarbituric acid (TBA), 1 ml& ¥I1 4& &
95° Cold 4587t ATk AA AR & 4 ml9
n-butanolE 21 3000Xx g2 4° CojlA 2087 LAEZSH
% n-butanold-Z st 535 nmolA FB=E SASIRCH

5. A8 A%

AY Z3E mean £ S.D.E YERGoH, A7
9JA2 one way analysis of varience (ANOVA)Z HA
% Newman—Kleuls test2 AASIFTH ZAZA A
L2 p0.05 E& p<0.012 et

B o

Agas
1. tBHPS 83} in vitro RoA] AAZA7}

1) BHPO 26 RE=E ME =4 % MES0| st
SCEQ| &1t

SCE7} tBHPZ fHEE= NEEAZ o adE MIT
assay® WESFLAL 12A17F B9t serums A AT #iR]| oA
cellZ HjFst & SCEE A7t &2 X5k, oF
tBHPE 100 uM= 12X|7F A x]3}tgct,

Normal2 100.00 + 1.51%%°oH, tBHP: 4945 +
11702 §9% AExzE4E Ueidch v, olFgr
tBHP2] A|ZEAL SCE 1, 3, 10, 30 x# g/ml] FHEojA
Zyzb 81,30 + 249, 97.49 + 1,73, 101.36 + 5.76,
102,37 £ 2,08 (B)EA BFE F3 Axz54 JAE o
elielct. (Fig. 1A)

EZE SCEQ] ©EAA|7F Ao PEF| v = FF2
Normal®l4] 100.00 + 1.64%, SCE 1, 3, 10, 30 x g/ml
o] mwmox ZF 10755 + 1,82, 109.97 + 3.93,
109.77 + 3.97, 110,11 * 0.92 (B)EA o|HF NEZ=A
T yehA] gt (Fig, 1B)
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Figure 1. The cell viability of HepG2 cells exposed to SCE with/without tBHP.

HepG2 cells were pre—treated with SCE for 1 h and further incubated with SCE + tBHP (100 uM) for the next 12 h (A). HepG2 cells
were treated with SCE alone for 12 h (B). Cell viability was assessed by MTT assay. Data represent the mean = SD of eight separate
experiments. (#, significant as compared to normal, ## P(0.01; * significant as compared to tBHP alone, ** P<0.01)

2) tBHPOIl 2ol F=E
k=anl;

SCE7} tBHPe| 9J3l §-E %= apoptosise] A|X= aAE
AHB7] 98| apoptosis®] FEAHEAQ pro—caspase—3,
BCl; 5 PARPO| H@WeE RISt 1 23}, tBHP7F
QT3 BCLY ZAE SCEZF 10, 30 ng/mlo] H=ojA
Z7AH L, pro—caspase—3E tBHPO| 2J3te] @A
ZAaE9ey, SCE 10, 30 ug/mlel  BEoA
pro—caspase—3%] HHS F7MAIFTE E3H HAEF A 116
kDa®] PARP= tBHP| J3to] @A HastRar, o=t
4 H9A] SCE 10, 30 ug/mlof| &Jste] drao] A3 57}
stdct, (Fig. 2)

= w - pro-caspase-3

W ——— A

N(:;rmal - 10 30 SCE (pgfml)
tBHP (100 pM)

Apoptosisfl CHEE SCEQ]

Figure, 2. Effect of SCE on the expression of apoptosis—related
proteins.

HepG2 cells were pre—treated with SCE for 1 h and further
incubated with SCE + tBHP (100 uM) for the next 12 h. The
proteins were monitored by immunoblot analysis. Equal loading of
proteins was verified by actin protein immunoblotting.

3) tBHPO| Clalf F== ROS2| S7tof gt SCES|
=1}

DCFH—-DA (dichlorofluorescin diacetate)= A|ZU o] &
At (ROS)EH  whgste  Zdt F3EZY  DCF
(dichlorofluorescein)2 Agt=A gt weby DCFo 2
3 FA=E 2AFo =N ROSY AhFel FHE =3 &
k. & AdoA= ROS Aol tigk SCEQ axtE 4

3l7] 9Jstdd, SCEE 30 ug/mle] F=2 12X7F 53t vk
3ka tBHP 100 uME 1A1ZE 53 A3t 4kghs] AEFA
& FEsiETh o37]0) 10 uMe] DCFH-DAE 30& &< €
2 %o DCFe ¥3=E A3tk L 23t normaldl B
3 tBHP Xzlo] 98l 241.37 + 14.44%=2 @L=r} Z7}
stou, SCE Aol gJsfiA 60.77 + 6.30%= A=
o] SCEe| 93t &gatr Zahane  Fst = 99l
SCEE ©& Aot FPolE 96.86 + 8.92%F normald}
AR 202 Yeiygth (Fig. 3)

##

100 *%
50 ‘ \ | |
0

Normal — +

DCF fluorescence
(% of normal)

+ (SCE. 30 ng/ml)
tBHP (100 uM)

Figure 3. Effect of SCE on ROS in tBHP—induced oxidative stress
HepG2 cells were pre—treated with SCE for 12 h and further
incubated with SCE + tBHP (100 uM) for the next 1 h. DCFH-DA
was assessed as described in materials and methods section.
Data represent the mean = SD of eight separate experiments. (#,
significant as compared to normal, ##t P{0.01; * significant as
compared to tBHP alone, ** P<0.01)

4) tBHPOIl 2Jslf F=& GSH &40l gt SCEQ
k=anl;

SCEQ] #Hitsl axs wsty] fsiA A=l GSH &
Fe 233 A3, BHPS Axo| <3} GSH7F 61.21 +
2.57%% @ASH Aagt Wb, SCEE AASRS o #a
2 GSH7F 103.00 + 1,48%=% 3|E=th, SCES ©= X
23t ALolle 9517 + 1.72%2 normald} fARE $F0
2 yeh4, SCES| <3t GSHY ®izh= #EEZA] oFfch
(Fig. 4)
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Figure 4. Effect of SCE on GSH depletion induced by tBHP
HepG2 cells were pre—treated with SCE for 12 h and further
incubated with SCE + tBHP (100 uM) for the next 3 h. GSH was
measured as described in materials and method section, Data
represent the mean = SD of eight separate experiments. (#,
significant as compared to normal, ## P<0.01; * significant as
compared to tBHP alone, ** P<0.01)

A) B)
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2. CCLE o]£3t in vivo oA AFAy}

1) SCE7} CCL.2 REE SISy Hatof| 0|Xl=
gt
SCE7} CCLE §%=9 34 74l digh M2 253
e BHriskr] Yot FAstEl HIE R A, ALT
= Normal9A& 100,00 + 8.46%Fo, CCLiE 7HAS
SE3 H9E 564,04 + 122.41%2 F5HA F7skAct
o83t Z7}= SCE 50, 100 mg/kgd Eo& z}z+ 188,46
+ 59,52, 149.51 + 1581 (B2 {314 H2skgch
(Fig. 5A). ASTE= NormalolAlE 100,00 + 26.23%%-21,
CCLE 7HAe 953 A9 91228 + 134.16%= 29
A S7kstEed, olge 7= SCE 50, 100 mg/kge]
Eolg 747} 343,33 + 134.38, 133.89 + 31.03 (& &
oA #a3It (Fig. 5B). LDHE NormaldlA&
100.00 + 23.00%FoY, CCLE ZHAFS $E3 oL
335.15 = 7T4.77%2 st S7HetEem, o8t 7=
SCE 50, 100 mg/kge == zZ+Z+ 138,98 + 50.09,
110.21 + 39.65 (B2 FoatA ATt (Fig. 50C).
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Figure 5. Effect of SCE on Enzyme levels in CCls—induced liver toxicity.

ALT(A), AST(B) and LDH(C) activities were monitored in the serum of rats that had been orally pretreated with SCE (50 or 100 mg/kg for
4 days) treatment. Blood samples were obtained 24 h after CCls (injected with CCls, 1 mg/kg, body weight, ip.) treatment. Values
represent mean + SD (n = 5) (#, significant as compared to normal, ## P{0.01; *, significant as compared to CCls alone, ** P<0.01)

2) SCE7} CClL.2 R=E 7te| Z=ZIstH wHaiof o|x|
3
CClell o8 f=¢ t54ol vX= SCES &dE H7t
317] $Jste =AEH H s @ dd, CCLE T4 3¢
Mo Faxst, AgaAe] EY FAH 9 ASAE F
S 22 2A9FHY A 2ol BEEG Y, olE CClL
Folof oJgh 7k 42 SCES] Foof 3] dAsA A
At (Fig. 6).

i
il

Figure 6. Changes on Histological Profiles of the Liver.

Note that vacuolation, degenerative changes — ballooning and
fatty changes of hepatocytes with inflammatory cell infiltrations,
were detected in CCls alone. However, dramatically decreases of
severity of these CCls—intoxicated hepatopathies were detected in
the both 50, 100 mg/kg dosages of SCE treated rats as
compared with CCls alone, respectively. Normal (a, b), CCls alone
(c, d), SCE 50 mg/kg (e, f) and SCE 100 mg/kg (g, h). C,
central vein, All HE stain; Scale bars = 160 ¢ m.

ZF HARQO B[S NormaloAe 3,74 + 2.45 %=
vehfiglen, CCLell 2sliAe 55.07 £ 11.23 %= F2J5HA
Z71E el 28y, o)t 7 HARS] vl&e] S7k= SCE
50, 100 mg/kgollA 37.832 + 5.83, 18.18 + 5.00 (= 82
st AastATh (Fig. 7A). 935A1=Z9 & 4= Normal
oAE 14.20 + 6.35 cell& YeRf o™, CClLoll 2l3iA
L 37520 + 60.73 cell2 L3k =7l5ch. I,
olg|gt @FA|29] A& SCE 50, 100 mg/kgeollA 181,40
+ 57.40, 98.60 + 65.89 (cel)Z Sol8tA Zrxatct
(Fig. 7B). ¥A 7M1= 4= NormalolA: 18,00 + 10,20
cell& Yefgl oy, CCLel gl 250.40 £+ 93.39 cell
2 oA S7HEh 2y, oSt WA ZHA|Ee] 429
Z7M= SCE 50, 100 mg/kgolAl 118,40 + 26.36, 44.80
+ 15,12 (cel)2 GoJ3HA Zastdt (Fig, 70).



Z

g

53

©)

% of degenerative regions
. =
g 8 8

% mm’ of hepatic parenchyma)
-
S
No. of inflammatony cells infltrated
fc el of hepatic parenchymma)
g

=]
o

No. of degensrative hepatocytes
{colls 1000 hopatocyt e}

Normal Nu mal

CCla
50 100 (SCE; mg/a)

Figure 7. Effect of SCE on hepatopathies in CCls—induced liver toxicity.
Hepatopathies were observed in the liver of rats that had been orally pretreated with SCE (50 or 100 mg/kg for 4 days) treatment. The

liver samples were obtained 24 h after CCls (injected with CCls 1

Hommal

WW

100 (SCE mghkg) - 0

CCla
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mg/kg body weight, i.p.) treatment. (A) Percentage of hepatic

degenerative regions (%), (B) Numbers of inflammatory cells (cells/mm?), (C) Number of degenerative hepatocytes (N/1000 cells). Values

represent mean * SD (n = 5) (#, significant as compared to normal, ##P{0.01;

3) CClhZ SEE Pro—caspase—3 ZA0|| CHEH SCE
o| Fuf

CCLE =% THIZ apoptosisell WX SCES] ants
AEE7] Y5t Immunoblot  analysis® E3
pro—caspase—3%9 ¢& TS At CCLO o8 F=d

Actin
50 100 SCE (mg/kg)

ool

Normal -

Pro-caspase-3

*  significant as compared to CCls alone, **P<0.01)

pro—caspase—3+ Normal¥} H|WA] 33,51 + 5.19%2A
Sogt A28 etk Teu olEig AaE 50 9
100 mg/kg® SCE AA g Qs zZ+Zr 45,52 + 7.709

88.72 + 17.18 (%)= FA3] Z7tE= AL IS 4= Q)
Stk (Fig. 8)
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Figure 8. Effect of SCE on apoptosis marker protein in CCls—induced liver toxicity.
Pro—caspase—3 level was observed in rats treated with CCls +/— SCE (50 or 100 mg/kg for 4 days) treatment. Immunoblot assessed in the
liver samples, which were obtained 24 h after CCls treatment. The representative blot was presented. Actin verify the equal loading. Values

represent mean = SD (n = 5) (#, significant as compared to normal, ##P<0.01;

4) CCl,2 {E= GSH ZA0| st SCECQ| &t

SCE®] in vivo ’\7‘01]/“1—4 Ast 853 435 sk
of, 7t 2y 9] GSH ¥ st A3, CCLe HA|
o3 58.39 + 5.76%= Z;]'.:.% GSH7} 502+ 100 mg/kg
SCEQ] AAZe 28] 119.71 + 7.31, 122.08 + 6.26

(W2 sEEE AL VAT & A Fig, 9)
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Figure 9. Effect of SCE on GSH depletion in CCls—induced liver
toxicity.

Hepatic GSH were observed in rats treated with CCls and/or SCE
(50 or 100 mg/kg for 4 days) treatment. The liver samples were
obtained 24 h after CCls (njected with CCls 1 mg/kg body
weight, i.p.) treatment. Values represent mean = SD (n = 5) (#,
significant as compared to normal, ##P{0.01; * significant as
compared to CCls alone, **P<0.01)

* significant as compared to CCls alone, **P<0.01)

5) CCl.2 {==I MDA &710]l CHEt SCEQ| &zt

SCE7} CCLZE =9 XA Ats dist a3 &5t
7] $J8te] MDASl w&dL Saf 4w 2 Zi 1 mg/kg
CCLE ZF2AU9] MDAYSE 224.03 + 18.33%=2 A3
771 AL TEHE 4 990, 50, 100 mg/kge] SCE

AAAE olgA F7FE MDAYE 132,15 + 20.42,
123.76 = 5.06 (BZE FHA TZA2AHT (Fig. 10)
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Figure 10. Effect of SCE on MDA in CCls—induced liver toxicity.
Hepatic MDA level were measured in rats treated with CCls with
or without SCE (50 or 100 mg/kg for 4 days) treatment. The liver
samples were obtained 24 h after CCls (injected with CCls 1
mg/kg body weight, i.p.) treatment. Values represent mean + SD
(n = 5) (# significant as compared to normal, ##P¢0.01; *,
significant as compared to CCls alone, **P<0.01)
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(Spatholobus suberectus Dunn)® 78S AR A
M2 B EHSIL ke ERHSI. 2O, B
g5k ATIAIL, YRR, SFANEESHE B50] H
FORER, s, MERCER, BREVEM, FEmMA, BURAH 5=
A7t APE okjrgozl Fug e st
Z-go] 9lo], Y, AR Sof $-gET o’

Agsel B dyze AAGNEELEY, FIte
18)’ 52}_03%_24_%19*21)’ %}ﬂ_ﬂ_&%ZZ,ZS)’ H§%7H/1\qu__g_19,24)’

Frszg? AEz7A4 4 AEAEGEg” Y 5 o
et oA ¢} o|Rolxm glom], ABFY HEom
formononetin, daidzein, isoliquiritigenin, licochalcone
A, (2R)—7—hydroxy—6—methoxy—flavanone,
friedelan—38 —ol, sativan, B —sistosterol, stigmasterol,
(38R, 4R)—2',4'—dihydroxy—6,7—
methylenedioxyisoflavan—4—o0l, genistein, medicagol,
pseudobaptigenin, (3E,4R)—7',2'-dihydroxy—4'—
methoxyisoflavan—4—ol S| ¢4&HA 313}31‘32),

Agsd #ad d7s 3 H 592 A¥%
spp. lactococcus spp. & lactococcus garviae®] tisle] 3+
AL Mg Rustgen, A §7e ARSI EF
(—)—epicatechinol 3] ﬂ-ﬁ}%’ﬂoﬂ sHe Hustgch E3H
°] & A5 cytokine?] S EHA]7]
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Tk 1= 1:]28)0 AE59 AHEZ isoliquiritigenin®] <17t
AZFEEALY] FAL JAFE Rusigon, e AF
Y &S B —sistosterolo] JAAFIFAZEY FAE ¢
Agtal, NZAEAE =3k BrEh
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20},
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FFFS u|X= AE MIT assay= H718Fga, E3F SCEZF
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= AE western blotoZ 3elstg o, SCEQ gFAtsz-&

friedelin,
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o] vibrio
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A7Zd MTT assaye B3 AE BE2E& ZHA Fig.
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o5HA AAFE T 4= 9Aem, Fig. 204 A|ZAPE
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=3 AkshE AEd Ao o5 HAYFE apoptosisE SCE7F
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Atk olyg FIE FIstH SCEE Akt
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x| IAE dogith, o]#gt ROS A4 9 AZAVES &=
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2 dFodAE ratd] 34 1SS FEsk] Hste] CCl
£ 1 mg/kg® 13] B FARIFoH, SCE= CC14—',E—°% vl
497r 50, 100 mg/kg® F+7% B39t CCLEN =
12t Fol AEEES AL, ATy FHoL —7-2345—}3'1
7}, pro—caspase—3, MDA, GSHE %7}t
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AbEte AEG A o3 AYE Fig. 10914 MDAS] &AW
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S A gu|7} Qi

SCE7} GSH 11722 At A2 SCE7L GSH 3H4kst
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o digt A¥S EFEFE (SCE: Spatholobi Caulis
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