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Study of Sophorae Radix on H>O.-mediated Apoptosis and Total
Protein Expression Pattern in Vascular Smooth Muscle Cells

In Cheol Jeon, Jae Eun Jeong, In Hwan Son, Ju Seok Lee, Seung Won Jeong', Jae Ho Jang', Seon U Lee',

In Lee, Byun Soon Moon™

Department of Internal Medicine, College of Oriental Medcine, Wonkwang University,

1. Department of 3rd Medicine, Professional Graduate School of Oriental Medicine, Wonkwang University

Apoptosis of vascular smooth muscle cells(VSMCs) is essential in atherogenesis, being a factor that modulates
its early progression rather than a terminal event in the course of the disease. Various stimuli, including oxide
lipoproteins, altered hemodynamic stress and free radical, can induced VSMCs apoptosis in vitro. The protective
effects of Sophorae Radix (SR) on apoptotic cell death induced by H,O» were investigated in VSMCs. The viability of
VSMCs was markedly decreased by H»O.. Sophorae Radix protected the H.Ox-induced apoptotic death of VSMCs,
which was characterized as nuclear fragmentation and increase of sub-G0/G1 fraction.. Sophorae Radix decreased the
activation of caspase-3 like protease induced by H,O» and recovered control level from H,Os-induced PARP, Bak,
Bel-XL and mitochondrial membrane potential. These results suggest that Sophorae Radix protected VSMCs apoptotic
death induced by H,0O, via inactivation of caspase-3 and modulation of mitochondrial function. Also, the expression
profile of proteins by using two-dimensional (2-D) gel electrophoresis was screened. Future investigations will need to
explore the use of an antiatherosclerotic therapy of Sophorae Radix, which relies on inhibition of the proapoptotic

activation of the vascular smooth muscle cells.

Key words : Sophorae Radix, caspase-3, PARP, Bak, Bcl-XL, total protein expression
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E§(Sophorae Radix)2 (RAERE) o AXE 7)1208 oF
EE2A maugiE, AR BB, mERES G508 \HTH,
FH, REATWT, BEEBE, FFEESE S kol AFSE STk
AH A7 EE 3 Bol 24 WTF HE S50l
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#HHEO| H:O0l 935} thsw B&

ol HRFIZH Tl BIX= GES Busl] EHol AH A
Lol thsic W8S waﬂ QUck olel HRR S
3 g el E5 W AT SRIGHT Tha
2 WU ol nXE SIS Uohay] UBICH MIT assay,
ok , RANE B4 59 YHOR ZARIICE &

£ caspase-3, PARP, Bak,

=S
o
)
§=)
St
bt

caspase famlly cysteine protease-32] &
8& 580k ®HH0] O o s Ba Al2ol) thet

AAE] v d w okite Balslel ROt ZAE A7
B gl vlojth
ARAE B
1. 4=
1) tha™ HET A2 ik
5™ e MZE 63°F Spraque-Dawley Rat®] &5
U= thEWallA 22151, 37T, 5% CO, ulk7]olA] 10% SEH

o} @&(Gibco BRL Co., Gaithersburg, MD)o] 3E§H
DMEM(Sigma Co., Missouri, USA)S. 2 wiF5131 o 24417} 71
Aoz WPHS WASK log phaseo] Y= MEol| BHES X
Al oF F H20.55 M2Islod M UAF o1 4kat ofof] ke 45}
gt Ul 2R ESH dEg +80181

T ==l

i}

2 dgoflA] AHZSt 8 (Sophorae Radix)S 1ZeHEn @4t
ShFEQlolA] FoIet & FH5le] AIE3IA
3) Alek

Az g 8 gapkate] o8¢ MIEBjRIHE  Falcon

Co.(Becton Dickinson, San Jose, CA, USA)ERE] FI5H3 1,
3-(4,5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium blomide
(MTT)&} peroxidase(HRP), F2HA]2F DAPI, dimethyl sulfoxide
(DMSO) &< Sigma Co.(St. Louis, Missouri, USA)ZF2E] +¢
BIHCE  Trypsin, 2ERO} @E(fetal bovine serum, FBS)S
GIBCO BRLAHGrand Island, NY, USA)ollA] 515t PARP,
caspase-3, Bak, Bcl-XL, Fas, Fas-L®} actingof] thgh &A=
Santa CurzAlSan Diego, CA, USA)oll4], anti-rabbit IgG
conjugated horse-radish peroxidase®} enhanced chemiluminescence
kit(ECL kit)e= AmershamA}(Buckinghamshine, England)oll A}
ol ALE6I3

2. 2hH
1) 29 £A|

BHE 28 BHE A8 FEUHE 0|83l TABIA
Tl ®# 20 g 22E 554 500 mtS} & SR Eelaso] |
1 Yz S Raksle 247} 59 HYVIE HES § 3,000
rpmoflA] 2027 Y4 22|alo] AENg oI E AUt
aiE gdg 2 IH SIS 0|83l AAEET 5 B
AAZT0A 2417 BAAZSI0] 05 g9 BWS AYr). B
AN HE FHEEZ DMSOo] 100 mg/me0] HTE 5o 20T

SAE LA 9 HA G d dislol o)A

&

rl
0%

of HESINCE thaw et Hxol #F2 FE558 XNElsy]
Mol Q) AoFE phosphate buffered saline(PBS)ell 3)4135}cd

2 Mosmann” 9] 8RHol kgl MTT assay & O] &
las 2786} AD} Hl:t BRI 96-well plate)oll A ZE(1x10° A3/
EF510] 18417} 014 CO, M ZEBRQEY| 9F
= fe]@ o Qg 7} 219 XekEg Aelst vh

2, i JEAE MASEZ MTT 45 mg/mé in PBS)S iRk
Z 7SI 4AIRE & 4EdE AASIAL &

mlQ] DMSOE =01 & ELISA readerZ 540 nm

AR
HO:9} 558 H2)3h DS B8 A EE PBSZ 20 4]
HEIACE tiEW @l M Zo] 4% formaldehydes AE]5H
IFAZ] Z PBSE A& 5HAL 10uM DAPI(Sigma Co., Missouri,

USA) GAI0rS 1087) XElskd gaus)
g2 AEE PBSE MAGK] & DAPI ¢4
N E

Oﬂr/} O:iAHE] DHEUW Id
okS AAolal ¥
oo Al DNAS] BEBINS &S]
4) CaspaseZ] cysteine protease 48T H4
H,0,2 & E AZ|sh tiEw HE TE 4ToA] 158
lysis buffer(1% Triton X-100, 0.32 sucrose, 5 mM EDTA,
1mM PMSF, 1 gg/m¢ aprotinin, 1 pug/m¢ leupeptin, 2 mM
dithiothreitol (DTT), 10 mM Tris/HCI, pH 8.0)ollA] &85},
12,000 rpm Q& 155 A4 BelAlZdrh 2l 22ldle] &2 Al
Ik bicinchroninic acid(Sigma Co., Missouri, USA)E., t+28
S MBI, TIE ko] 100 ol SHeksls ME mhiag
A A=Zo(100 mM Hepes, 10% sucrose, 0.1% Chaps, pH
7.5, 1 mM PMSF, 1 gg/mé aprotinin, 1 pg/mé leupeptin, 2 mM
DTT)ol 3l G&E7I& 37ColA 308 =0t HRSAIZChH
Caspase-39] EHEFHE EH7|& (fluorogenic  substrate)Q]
Ac-DEVD-AMC(Calbiochem Co., San Diego, CA)E Z+z} 50 uM
F A18sisian, aﬂﬂé@] proteolytic cleavageE Z7Edlo]

caspase B8-S AFESIYCE Caspase-39] &4 EH 2 excitation

£

Z)
=
=
o

wavelength(380 nm)ﬂ emission wavelength(460 nm)& AlE36}
&) fluorometer(Molecular Devices Co., Sunnyvale, CA, USA)Z
ZHaIrk

5) FACS 54

s BEaM el ixol PBSE Azlshil, Al

H:0,8 t=AE] 1811 HEE AR AXESH & HOE A
2islet 2 ols AEZ EF i PBSE 23] AASIGCE MA
¥l Alzol PBS 300 w2 i, thEw ZEIMNES DNAE
propidium iodine (PI) solution (0.1% Triton X-100, 20 pg/mt PI,
200 pz/m¢ RNase) 600 pE ol 205271 HFSAIZ] & 1x10° A
FE FAME EA7|(Becton-Dickinson, Mountain View Co.,
CA, USA)Z sub-Gl OF LIER-h= MZEIALE 2A4EIIC

6) Mitochondria®] Y149 &5

&N HEZMAEE PBSol F ¥ AjEH 51, JC-18 DMEM
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ZaCIE=T PR

wixjoll 1 g/ meo] TS & 230l 37T A=
Hi 710l A] 202 BRQFSIATY. ]C 128 %d‘”g W FEZA
ZE PBSE 23] AAElL, & o1 okElollA] mitochondrial)
WHAE HEsIACE
7) Western blotting

WS BRI HO:0 HHS Al YBAIZH Fol
MZE MF5td A7H2 Hank’s balanced salt solution(HBSS) 2
Z 23] NAsIYr}. dojxl AEs EB £94(50 mM HEPES pH
74, 150 mM NaCl, 1% deoxy-cholate, ImM EDTA, 1 mM
PMSF, 1 ug/mi aprotinin) Q& A& LollA 302 a3l &
2O 26 A E o (E}Eﬂf_:l 200 gg)oll 2X sample buffer@} 41
o] 100CollA] 327F £¢Ql & 125% sodium dodesyl sulfate
polyacrylamide gel electrophoresis(SDS-PAGE)E A5t
718 E0] Bt geld] TMMZZ electrotransfer system(llard
Co., Seattle, WA, USA: 4T, 30VolAl 16A17HE 0l83IY
nitrocellulose membrane 2% O]EA[Z] & blocking buffer(10%
skim milk)&Z AF20lA] 2417 2ESAIZ30E Anti-Bal-XL, anti-Bak,
anti-Fas ligand, anti-Fas, anti-PARP %! anti-caspase-3 ZAIE 0.05%
Tween-200] B3 Tris-buffered sample buffer(TBST)oll 1:1000S.
T 3]443} nitrocellulose membrane} 432041 2417 BFEAITI
Z. OJRFEHA| anti-rabbit IgG conjugated horse-radish peroxydase
(HRP)Ganta cruz, CA, USAYS &ol4] 1R]7F BR2A17] &,
enhanced chemiluminescence kit(ECL kit: Amersham Parmacia
Biotech, Arlington Heights, IL)Z ©0|23K] ZE0] -EAIZ
8) 2-Dimensional Gel Electrophoresu;

HiE VSMC MZo] 4F A7t Aok AzIS & Az2E
¥H5kd, ¥ PBSE 23] MAGIUCE Pojxl MEE D
(8M urea, 4% CHAPS, 0.2% ampholyte, 2 pM PMSF, 50 mM
DTT)S 3} 31 L, sonicationg Al@SH &, 13,000rpmol A
0% 24 E2IoIdirh d2 Mx okl 2 BCA §Hs 0]&8H
IS FEsirt STl MZIRiA00 )l
rehydration solution(8M urea, 4% CHAPS, 0.2% ampolyte, 18
mM DTT, bromophenol blue)Z E§5ld 21831 IPG dry
strip  3-10 nonlinear(BIO-RAD, CA, USA)g 0l&dl
rehydration trayoll4] 16A]7H5Qt rehydrationE A13§351%1

\__

=

EXE
1

) A

N

rE fo

2

Rehydration A]&]8} strip© PROTEAN IEF Cell(BIO-RAD,
CA, UsA)g ol8dld Ed9 d71gse  Algsiict

(60,000Vhr). Stripg BEEEN 1(50 mM Tris-Cl pH 8.8, 6M
urea, 30% glycerol, 2% SDS, 1% DTT)3, BE3} 4 I((50
mM Tris-Cl pH 8.8, 6M urea, 30% glycerol, 2% SDS, 2.5%
Idoacetamide)Z 2z} 2084 ¥}ZAl7] %, PROTEAN II XL
System(BIO-RAD, CA, USA)E O|88Kd gel & 40 mAZR
SDS-PAGEZ A|#3EI%T) H7igse] &
kit(AmershamA}, Buckmghamshlre, England)& ol
AlY8IRCE.  Staino]
Imager(BIO-RAD, CA, USA)E& O] Bl gel spot& digital
form@E A F PDQuest analysis software(BIO-RAD, CA,
USA)E o]g3ic] B4iaigich

1k gel 2 silver staining

&3l silver
Fluor-S Multi

staining & Bt gel

WG -0l -0l - FHE
9) EAAz

FAE A 3H 0|49 FEFHe 4ddo|n, 0]&9)
B (mean)} F&FHxHstandard deviation, S.D.)E 4t&dlo] A
IE BAISKECE EAREIE paired student's t-test A48E &
Gl AFIP Om, p-valuert 0.050151 wf ROt o7t A

THIL ZHEEIR

A

4 3
1 HO7t &% BEZHZI] A ZYEZ0) PIXE S&
o] HO0l Q8 s FET A2 £50] v]Als golgy
Ak &48 FUiske M09 thew BETA 2o gk
g gotry] ale tiest 529 HO0.E Azlst & Aﬂ
AE Helg MTT assay® EESIICE 1 23 thEY ¢
T Lol HHO:Z 400 uM7HA] KE] Al Q8 N Alge &
HA gLt 1 olge srodde MEYES] iy
T PefolE o] EoUA 52 DMEM x| of thSH
JHIiQ EolFEAE wW HO0fl 9ISt AFald &4o] REHJUTH
). LEjOIEHO] E0IRUX DMEM iA & thaW HEIA
o BolE & H.OE 24417} 150 uMolix XE|gH woliie

=4
=

=

-LDH

=4

o Hel o

Ay

a 32 o&a
iitad

k=18
zE

[e) 3=}
s

45%9) MEMESO] ZAHEUOL} 10% QEfoIEH] EoUE
WA E WolFE oAl 150 uM H0, HE) AT SAs Al

MESY] 7t LERIA 29T (Fig. 1). thE™ BN EES
SefolE el ZEE A %2 DMEM X0l 150 uM H;0, AEl
A] 55%9 NZAZEEES BY o]F9 dglolAEs QejolaFol
BOE A P2 wiAOA B £48 BE & AFE AY

BTt thEw
WNE Yoldr] A5k 25 pg/ml, 50 pg/mé, 100 pg/me

HE AT NESSAA EFES I49 &

szaz

147+ AAZI8 & 150 uM H0.Z 25Tt 37T wigkr|ol
A 24417 BRESE % HO, 9E A2l sl g dRels &
HO & AHeldt 29 MFEMEEZG MTT assayS E6l] £836}
Yok I 2 HEE AAE] 3 T HOol Qg 25
0] BABS & 4 UKUCH (Fig. 1).
120 . £3 24hr
!7 X
100 ‘“’" "‘ = T,
$ 80
E
= 60
.8
=" 40
20
o b ] = =
FBS (10%) - + + - - - - -
SR(ug/ml) - - - - 25 50 100 100
H0,uM) - - 150 150 156 150 150

Fig. 1. Effects of H.0. on cell viability in media containing with or
without serum and effects of Sophorae Radix on HzOs-induced
vascutar smooth muscle cell death. VSMCs were preireated with various
concentrations of Sophorae Radix (125 ~ 100 «g) for 1hr and then treated with
150 uM H,0; for 24 hr. Cell viability was determined by MTT assay. The results
present the mean + S.D. of four independent experiments. * p<0.05, = p<0.01
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2. HEO] HO0l &6 s %%EHI:EQ] imoﬂ Dlil—t— B
H0000 9f5] dofut s 2 I

A0 BEE Hols= ME ALY 95 M

SN o E AREQ HEY e

I (Fig. 2A-D), DAPI ¢ 4igt & S HE0|E olgfoll A BESI9

U} (Fig. 2E-H). H,0; ©FEXE] ¢} A8 FollAlE chromating] &

3 S0 HEEAC (Fig. 2F). TIoiL) HHE HEALIS &
] 5

oMot HEE 1A BAE] 8 & H0,8 Al T Wl. 9
9 slgol BEHA LUTKFig. 2E, G, H). H:0.00 Q)8 &
T ths™ Eg2 A2 MEIAE FAMIEMN7Z 5@&

A2 ul VERI= sub-G19) DNAE PIQMHOT B

tEm ekt Hiol tl27, HO.E 2|8 %C’éil, i

& A7 RS & HOE Aels 28 Al &

Lol MzE ZH6IPrt MERE FIRIL ¢ s A58
) W1, Pl GIAOIO T AMBIHTE QAL

HE Pl ke &8519e wl, tlERTolAs LIERIA]

QI sub-G1 DNA7} HO,2 75‘13]9} ?04]/\-] ST A} (Fig. 3).

JIe HEE 1A

sub-Gl1o] tHEF 4=

AXE] 3t & HOE Al i
FOE 38y = AS ZRIGIMCHFig. 3).

Fith0, s+ 10,

Fig. 2. Effects of Sophorae Radix H202 induced chromatin
fragmentation and cell shrinkage in VSMC. vSMCs were pretreated with
100 we/ml Sophorae Radix for 1 hr and then treated with 150 uM H:0, for 24 hr.
“her, the cells were stained withouttA-D)/with(E-H) DAPI dye. Cells observed by
microscopy (A-D) fluorescence microscopy (E-H).

Fig. 3. Sophorae Radix inhibits H,O.-induced apoptosis in VSMCs.
VSMCs were pretreated with 100 wg/nl Sophorae Radix for 1 hr and then treated
with 150 uM H.O: for 24 hr. Then, the cells were stained with Pl staining solution
and aralyzed by flow cytometry.

3. FBEO] caspase-3 like proteaseQ] Ejof b= H&k
M E

HO000 9138t tha®] BEEAE] Al Z2EX0) TA} 7]
Hofl 7101811, 01F #H&:0| Bol3lal 7)ol M Z A Al S HE)
Tl Q¢ 2] caspase family cysteine protease-39] F 4%}

Holl ik HE] g2 AEsIEeh 5W ZETA o) HO0,
oF BWEE ©E I HEXEIE 015 124]7F ™ 2427 &
of MZE A, Haloh Mz Bl thitd 5T E ksl
S MEE MY caspase] G4 E 7} caspase?] HAIAS
olgslod ol 719 BAEEE fluorospectrometerE A5}
ATk Caspase-39) 24 H0p THERZ|A] 12417F Zof 2.58)

0

FO ST BEEAUCH, 244 Mol E“éol 5
B S7IIG JI0LE 2 E 1A A AE doliis E71

¥l caspase-3 GAEM0] A= HS 3ls 4 9\,{94,\D]-(F1g 4)

HO000 95l REF &™) Had MEQ MESHS0 thel w
AZEE Sk HBE AP E 29 procaspase-3 I PARP
LR O] uisl oR HHBLE RARSIGCE 012 Qo) miekd s
W HET Mol HES 14170 AXEISE & H0.E ATIdt Al
2E 25K AE gl (cell lysate)S PAUTE 0] HI|EE
=

procaspase-3 2! PARP THEZo) thdt THE A1
blottingZ AIYFINCE WA H0, EOR 2447+ A8k Fo)
A= procaspase-39] 248} 8H7 0]9) AE W 7]|E ThAZIO)

PARPY BZ& 2 & 4= ULt (Fig. 5). BA] HHES 14
7y AAEISK 24417 0l& TR B JE oAl HO0m00 )3
LAFEIARE procaspase-3 THIZIO) wislo] £715190 1 BEHY

=
 PARPY} R0l HIS6E £20F 3|=5lojMr} (Fig. ).

nitrocellulose membrane 22 FO Fi E2 AX &
[=)
—

U‘.

800

B2 H202
500 mSR+H202

Caspase-3 activity

cont 12hr 24nr
Time (hr)

Fig. 4. Effects of Sophorae Radix H:O--induced caspase-3 activation
in VSMCs. VSMCs were pretreated with 100 we/mt Sophorae Radix for 1 nr and
then treated with 150 uM H.0: for 12 hr and 24 hr, Cell extracts from VSMCs were
measured the enzymatic activation of caspase-3 protease by using a fluorogenic
substrate Ac-DEVD-AMC. The results present the mean + SD. of four independent
expenments.

H,O, (UM) - 150 150
SR (ug/ml) - - 100

Anti-Caspase 3 blot

o e o <1 16K Da
*+— 89K Da

Anti-PARP blot

Fig. 5. Effects of Sophorae Radix H:O.-induced expression of
caspase-3 and PARP in VSMCs. VSMCs were pretreated with 100 we/ml
Sophorae Hadix for 1 hr and then treated with 150 uM H.Q. for 24hr. Cells were
harvested at the indicated time and were tysed in EB buffer. The extracts were
subjected to Western blotting with antibodies to caspase-3 (proform) and PARP.
Data shown are representative of four independent experiments.
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4. 0] mitochondria® THA Lol
Bak THHZIO} diso] plX|= HE

T MZ DA ATHY 71F0) AHA] mitochondria®] &
Ao} AX L Yrt MitochondriayE A1 E AFZol] 98 HZHE
Al LXBIAL 018 BE % SHICE HAELA} ASHYE
HMSo). Mitochondria®l AMFETAL A5 Mol Qo
A S5, BRI ARG W A
TIAE S5, JC-18 82 mitochondria®l TS0l Q)
8l mitochondria® E0{714 CIEEAE 4P FEHIg
I, MEE got & uls g "rh 2 U4 ol AL
HEI6HA 22 R TollAE FEHR Q] mitochondriar} 150uM2)
HO00fl 98l MO Hehe Bhare 4= U, 35 #HEol
©oF H:0,9] mitochondria BFA Q] m&te] Yol gHE & 4= 9l
A}t (Fig. 6).

|

158 7
= = 55 X

C o o tO

mitochondria®] o

E

A) cont

D) SR +H,0,

Fig. 6. Sophorae Radix inhibits H.O.-induced depolarization of
mitochondiral membrane in VSMCs. ySMCs were pretreated with 100 we/
ml Sophorae Radix for 1 hr and then treated with 150 uM H.O, for 24 hr. VSMCs
stained wrth the ritochondna-selective JC-1 dye. Cells observed by fluorescence
MICrOSCORY.

M EZTALE A= HAdhe dE] 71A] |84 A S
ol Al MY HA UedZl oF Fek FAA} AHEQ] shiel Bel-2 th
HZl2 g2 ¢F fAA childg= 2e] MZE SR B39

25]*6}5 P:Ol UL, =2 dslof A=
= M2 MEZSo) thsh ¥
L9 Bel-XL 4 Bak ghaRZIQ]

rl

0

2
2 QR HBLE RAGINICE 018 Qo] miYkE oisw HEE
AlZol]l HEE 1417 AREIS & 150 pM H.O,E Xeist M=
5 mgsid AEoN(cell lysate)S PRACK o1& F7) €=
9l nitrocellulose membrane A}O E,] sA E2 AR &

+ m

Bol-XL & Bak thMzlol thah SIS AL

S Algsidch A HO, =522 24&1
HX1O

western blotting
O_ Xelslod Bak
5] Z 7151, Bel-XL ghRA 9] QE71o] eldd 747}
FACE SAlol FEES 1417 DRI 244178 o]
2] ol AE HO0l Olall £715]95 Bak THHZ Q]
Qﬁ’i Bal-XL phAZIS R 7o) Blsd 508

14

HJZHJ
ﬂl

e ‘lol'
ifa)

Jore W
fages

3 oo oo
Fr 3._.

.u.
Av)
=L
aQ

sl

150
100

H,O (udd) -
SR {ugmly - -
429K Da

Anti—Bak blot

A oo g, 20K [Da

Anti-Bcl X_blot
Fig. 7. Effects of Sophorae Radix H20:-induced expression of Bak
and Bcl-2 in VSMCs. VSMCs were pretreated with 100 ng/ml Sopforae Radix
for 1 hr and then treated with 150 uM Hz0; for 24hr. Cells were harvested at the
indicated time and were lysed In EB buffer. The extracts were subjected to Western
blotting with antibodies to Bak and Bel-XL. Data shown are representative of four
Independent experiments,

5. #2Z0] HO0l 9J¢h thE™ e MEY] Mz IAtelA A
H ¢l o] wdlof vixle g
e HEd MEolA] #Eo gt el gk

-dimensional F71Q &S £33} silver B OF Tl
L2FEIQICH(Fig. 8A, 8B, 8C). thE™ HEE Al Eof H O-E 244]
F Aeleh 2(B), HEZ 1417 AAZISH 3 HOE 24417 AE]
P 2(C) T OFRAL AEISIK] R thERTA)Q] ME2Y AHZ
SHAGHL SIS 200 pg/mhS WS RIGE,
SDS-PAGES £33} 2-dimensional 718 =S AJgigla, ¢

2 silver @A O T 7HA]3} 3l MAEQl Huld sl &
9321, PDQuest analysis software(BIO-RAD, CA, USA)E
of B3It 2 23 & 30009719 spoto] LIERATE &
H,0, ME]ollA AfZo] 471 5709 spots (Fig. 9-B), thE
(control)a} HIW3ElY HyO, AEIA] 248t 3719] spotsO]
AR O EH TIA] 718} spots (Fig. 9-A), thA2 223} H] nld}
HE il HOx Melrol A 243t spotso] THA| EH&ES AR &}
Heg wl BFEAE BUTKFg. 9-C, D, E).
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el
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=X
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ar z

HES ol S AEQl <R ATRE>o] “TLERER
O MR B BEEE BK BEE midh BIBHREIL A&
E 7IEReH, Al AR 7194 Halol Sole thad &
AOl E=&9] A|Bol(Sophora flavescens Ait)9] & Lot
O MiRE T E mESH B2 O, R 8B, KB, Bt =t
SO, FHERIR FIRR BB BERER #E 59 SS0% BH
TR B RAWT IR MERE MEIRH 59 EWa
AtgTlo] gt Q] 4 B2 matrine, oxymatrine, sophoranol,
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Fig. 8. 2-DE pattern of total protein from non-apoptotic VSMC cells.
A) The proteins from lysate(200ng) were seperated on IPG sirip (pH 3-10, NL,
“7emy foliowed by 12% SDS-PAGE. After siver staining, gels were scanned by
using the Molecular Imager FX mutimager system. Gated regions were analyzed
and presented as Gate AL B) The proteirs from lysate(200ug) n 150uM
H:O.-treated VSMC cells were seperated on IPG strip (pH 3-10, NL, 17cm) followed
by 12% SDS-PAGE. After sitver stainng, gels were scanned by using the Molecular
'mager FX muttimager system. Gated regions were analyzed and presented as Gate
AE. C) 2-DE pattern of total proten from Sophorae Radix H:Oz-induced expression
VSMC celis. The proteins from lysate(200ug) 1n pretreated 100ug/ml Sophorae
Raadix for 1hr and then treated 150uM H;O; were seperated on IPG strip (pH 3-10,
NL, 17cm) followed by 12% SDS-PAGE. After siver staining, gels were scanned by
Lsing tne Molecular Imager FX muitmager system. Gated regions were analyzed
and presented as Gate A-E.
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Fig 9. The comparison of the 2-DE pattern of non-apoptotic VSMC
cells(control), apoptotic VSMC cells(H.O, treated) and VSMC

cells(Sophorae Radix H.O: treated).
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Table 1. Factors that induce apoptosis in vascular smooth muscle
cells.

Bennet et al 1995

Bone et al. 1997
Hishikawa et al. 1999

Li et al. 1997 : Jung et al. 2000

Vanada st al. 1998:
Tee et al. 2000
AR Antibiotic(Poliman et al. 1996)

Growth factor withdrawal

Growth factors
Nerve Growth Factor
Connective Tissue Growth Factor

Oxidative stress/ROS vs. antioxidants

Neurohormonal agonists(controversial)
Angiotensin i/ AT?2 receptors

Endatherlin-1 Cattaruzza et al. 2000
Antiapoptotic(Shichiri et al. 2000)
Cytokines
i ) Geng et al. 1936
TNFa/lL 1IN Geng et al 1997 : Schaub et al. 2000
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oA - B - £018 - 0154
Stage | Histopathological event | Scheme Apoptosis
1. { Injury Endothelial activation by neuchumoral
, stimuli cytokines, and ROS induces endothelial cell
Of the endothelium apoptosis and cause endothefial dysfunction
2. | Proliferation Eahanced susceptibiity of proliferating smooth muscle
Formation of the neointima cells foundergo apoplosis
3. | Plaque Development Drolnflammatory cell-cel signaling by apoplolic VSMC
nflamatory cells via MCP-1 jead to marciophage immigration
Lipid enrichment
4. | Plague Destab lization Apoptosis of VSMC contributes to thinning of the
F 1 f fibrous cap, destruction of the extrace tular natriv, and
0am cells increased plaque wlnerabiity
5. | Plaque Rupture/ Erosion Endcthelial cel apoptos's laads to placue erosion,
endothelial and smocth muscle cell apoptosis might
be involved in triggering plague ruplure
8. | Lumen Thrombosis Procoagulant activily of apopiotic vascular calls and
@ shed membrane particles enhances thrombus
foenation
Fig. 10. Histopathological events and apoptosis in the vascular wall
during atherosclerotic lesion development and plaque rupture.
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