SOUMLIHISISIXI | 208 18 Korean J. Oriental Physiology & Pathology 20(1):20~24, 2006

r,>:£
1)

141_.
o
o 2
1o X
of o
o "3
m B
e 3
o

m{wL
g &

o >
z H
S
o ==
o 2
=}
%

¢Euistal st delshid, 1 4
2: skl orojubehe} Welahnd, 3: Z3jvhatl o) wehst Wejstnd

Protective Effects of Sanyakbojungbangam-tang Ethanol Extracts
on Cisplatin-induced Apoptosis in ECV304 Cells
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- This study was designed to investigate the protective effect of Sanyakbojungbangam-tang Ethano! Extracts
(SB Et-OH) on the cisplatin-induced apoptosis of human endothelial cell line ECV304 cells. After cells were
treated with cisplatin, MTT assay was performed for cell viability test. To explore the mechanism of cytotoxicity,
we used the several measures of apoptosis to determine whether this processes was involved in cisplatin-induced
cell damage in ECV304 cells. Also, cells were treated with SB Et-OH and then, followed by the addition of
cisplatin. Cisplatin decreased the viability of ECV304 cells in a dose-dependent manner and increased the
caspase-3 enzyme activity. ECV304 cells treated cisplatin were revealed as apoptosis characterized by nuclear
staining. SB Et-OH protected ECV304 cells from cisplatin-induced nuclear fragmentation and chromatin
condensation. Also, SB Et-OH inhibited the activation of caspase-3 protease and the cleavage of
poly(ADP-ribose) polymerase (PARP) in cisplatin-treated ECV304 cells. According to above results, SB Et-OH
may protect ECV304 cells from the apoptosis induced by cisplatin.
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SIHA| cisplating® SigmaAlSt. Louis, MO, USA)ollA] @i
gk, phosphate buffered saline(PBS, pH 7.4)3} dimethyl
sulfoxide(DMSO)Z a5+ &, 0.2um filter(Millipore, Bedford,
MA, USA)oll o3¢t Fofl AFZOIATE. A kol AMSSE M2
iR FalconA}(Becton Dickinson, San Jose, CA, USA)Z 2 E]
TSI S, PARP 8HAl= Santa CruzAlSanta Cruz, CA,
USA)lAl  TUBIHIL  MTT(3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium bromide), Hoechst 33258 &2 SigmaAaloll
Al Tl AlESIROn, MEZajek! Dulbecco’s modified
eagle’s medium(DMEM), Fetal bovine serum(EjOFEE), &4
A 2 GIBCO BRLAKGrand Island, NY, USA)ZEE] 75}
of AMESIA

b

2. M Zal ey
017 el EZhATI M EQ] ECV304 4| F= American Type
Culture Collection(ATCC; Rockville. MD. US.A)0lA 13191
T, 10% FBS7} 718 DMEMoA] 95% 7|9} 5% O]AbalErA
(COY7 28FHE &717F B2 7oA 37TE FASIRY
Az A G&8E TR fhAl 234 vict B5310] uief
ZAlo oAl

TR
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BIGc) AZ4 & hemacytometerE 0| &6t

well AlZulor 87)0) 1x10* cells/miH
& 8710 BEANT) AL, erE el Mzl
[BE FEEE A2l MTT (0.5mg/ml)S}
MTTERE A5 Hepl E84
formazan® DMSOZ &d6l5ld 570nm  IFZNolA]  ELISA
reader(Molecular Device, E-max, USA)E EZTE ZH3IQ
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5. Caspase-3 protease €k

MEZE 4TolA 302 M ZETH (1% Triton X-100, 0.32M
sucrose, 5SmM ethylene diamine tetraacetic acid(EDTA), 1mM
phenylmethylsulfonyl fluoride(PMSF), 1ug/ml aprotinin, 1lug
/ml leupeptin, 2mM dithiothreitol(DTT), 10mM Tris/HCI, pH
8.0 HI= &, 14,000rpmO.E 158 Y1225l o] uf ¢ojx]
A& 0] THBAIZES bicinchroninic acid(BCA) £-2 o] &6l
HEESIAct. M Z ok M (30ug)= caspase assay buffer(100mM
HEPES, 10% sucrose, 0.1% chaps, ImM PMSF, 1ug/ml
aprotinin, 1ug/ml leupeptin, 2mM DTT, pH 7.5)Z 3l4ist &
71% (caspase-3: Ac-DEVD-AFC)i} 37TolA 308 dIsAl7] &
ojmjel
excitation wavelength(400nm)@} emission wavelength(505nm)&
AHESISH

fluorometer2 caspase &S SF5IY

8 348 (Hoechst staining)

A E 8 HENS WAL 4% formaldehyde SUOF HZE
WHAIZ) THE, PBSE 2 AIHGINICE 8 @A Ao} Hoechst
332582 10UME 5]44510} 108 HAB}IL THA] PBSE &8 &
& Z3n] 8 (Nikon Eclipse TE 300, Japan)& 0183l & HHE
BEGIHA 10109 HHEZ AKKS AATh

6.
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EHE AZE AZIASAT} 4TAM 08 WS B,
STol YMUS BCABAOT FUFUCL F WY sample
buffer(>mM EDTA, 4% sodium dodesyl sulfate(SDS), 20%
glycerol, 200mM Tris, pH 6.8, 0.06% bromophenol blue)2} &
g %, 100TolA] 32 7188ty vz HY g Rkl 10%
geloll A
electrophoresis (SDS-PAGE)E A|&3ITh F7]
gelo] Thuzie
O0l83}d nitrocellulose membraneCF 0] EA|7]
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A AT YRBHE TBS-Tol  1:1,0000F 8|48k
nitrocellulose membraned} 2}20A] 247} 9F2A)7]2 TBS-T
2 102 3 AAHE &, o]RFLAH Q] anti-rabbit IgG conjugated
HRP(TBS-TZ 1:3,0002.% 3]44, Amersham Co., England)@} 4}
2041 1417t ¥k&A171 &, ECL kit(Amersham Co., England)&
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1. Cisplatino]] Ot A Z S4 B A} BE &3
IR A ZQT ECV304A Zofl o] 59 AtorghAujor
g e 2&E8 72417 BOF Ao & A S4lo] st &
IE MTT 2418 S 0]83l Al 61T 1 23 MEd 55
o BiEsldd AiZ HEES ZARIZCE B3] 40, 80, 100uMQ)
SEE A28t 2 iR Tol Higle] 242 55%, 44%, 27%9] 44
Z&8& UERICHFg 1). ol2i$h cisplatin®] ME=H Gt Al
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Fig. 1. Cisplatin decreased the viability of ECV304 celis in a

dose-dependent manner. Cells were treated with various concentrations of
cisplatin for 72 hr. Cell viability was measured by MTT assay. Reslts represent as the
mean=SD. of three independent experiments.
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Fig. 2. Activation of caspase-3 protease in cisplatin- treated
ECV304 cells. Cells were seeded for 24 tr and followed by the addition of various
concentrarions of cisplatin for 72 hr. Lysate from cells was used to measure the activity
of caspase-3 protease Using fluorogenic peplide, Ac-DEVD-AFC as a substrate Data
were represented as a relative fluorescence compared with the conirol value. Results
represent as the mean=S.D. of three independent experiments. **, P<0.01.

Cisplatin 40pM

Control

Fig. 3. Cisplatin induced the apoptosis of ECV304 cells. Nuclear
fragmentation shown in ECV304 cells treated with cisplatin revealed by Hoechst 33258
staining.
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FAGIA SA BI%IcHFig. 4, Fig. 5). 018 A HUIOIEL oL
2 #FEY golgih= Fig 60 UIERGSO] cisplatino]l C]&}

DNA o) dAZ UERdT).

P

* %

Caspase-3 enzyme activity
(fold induction)

#H
##
' . m
0 : T r , . ;
cisplatin(40uM) - + + + - -
SB Et-OH(mg/ml)

Fig. 4. Protective effects of Sanyakbo;ungbangam tang Ethanol
Extracts(SB Et-OH) on the cisplatin-induced activation of
caspase-3 protease in ECV304 cells. CeHs were treated with 02, 0.4mg/ml
of SB Et-OH for 3 hr and followed by the addition of 40uM cisplatin for 72 hr. Lysate
from cells was used to measure the activity of caspase-3 protease using fluorogenic
peptides as substrate. Data were represented as a relative fluorescence compared with
the control value. Results represent as the mean+SD. of three independent experiments.
* P001 vs control, ## P(001 vs cisplatin alone.
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Fig. 5. Protective effects of Sanyakbojungbangam-tang Ethanol
Extracts(SB Et-OH) on the cisplatin-induced PARP cleavage of
ECV304 cells. Lysate from cells was separated on 100% SDS-PAGE. PARP protein
was proved with anti-PARP antibody and the immunoreactive band was visualized by
ECL kit Other legends are same as Fig. 4.

Control Cisplatin 40pM

SB Et-OH(U.2mg/ml)+Cisplatin 40pM SB Et-OH(0.4mg/ml)+Cisplatin 40uM

Fig. 6. Sanyakbojungbangam-tang Ethanol Extracts(SB Et-OH)
protected the nuclear fragmentation of ECV304 celis by cisplatin.
Nuclear fragmentation shown in ECV304 cells treated with cisplatin or SB Et-OH
revealed by Hoechst 33258 staining. Other legends are same as Fig. 4.
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