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( Protective Effects of Samul-tang on H:O:-induced Cell Apoptosis in Cultured
Cardiomyoblast Cells

Jong-Un Park, Sang-hyok Han", Do-hwan Kim", Byung-Soon Moon.”
Department of Circulatory intemal medicine and Professional Graduate School of Oriental Medicine”, Wonkwang University

Objectives : This study was designed to investigate the protective mechanisms of Samul-tang (SMT) on H:O:-induced
toxicity in H9¢2 cardiomyoblast cells.

Methods : The cultured cells were pretreated with SMT and exposed to H:0:. The cell damage was assessed by using MTT
assay. Also, we used Hoechst staining, Western blotting analysis.

Results : SMT significantly reduced both H.O:-induced cell death and chromatin fragmentation. The decrease of Bcl2
expression by H:0: was inhibited by SMT. In addition, the increase of Bax expression was also inhibited by SMT. In
particular, Fas expression, which is generally recognized as cell death inducing signal by Fas/FasL. interaction, was markedly
decreased by H:0: in a time-dependent manner, whereas this decrease was completely prevented by SMT. The cotreatment of
SMT and H-O: in H9¢2 cells also induced the phosphorylation of ERK in a time-dependent manner. Moreover, PD098059, a
specific inhibitor of ERK1/2, attenuated the protective effect of SMT on H:O:-induced toxicity in H9¢2 cardiomyoblast cells.
Furthermore, the protective effect of SMT was significantly blocked by treatment of SB203580, a specific inhibitor of p38.

Conclusions : Taken together, this study suggests that the protective effects of the water extract of SMT against oxidative
damages may be mediated by the modulation of Bcl2 and Bax expression via the regulation of ERK and p38 signaling
pathway. (J Korean Oriental Med 2001,22(4):58-68)

Key Words: Samul-tang, H:O:-induced, Apoptosis, Cardiomyoblast cell.
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Embryonic rat A&l A -F2f 8 H9c2(CRL1446) 4]
ZH EF= ATCC (American Type Culture Collection)
256 2Yajo] Al shin A9g A slelek

2) A

B Agd) A s Bilince CRFER
FMEVR I 71 W&ol o] Ast e, ke
Bk datghi o x F]lste] H g oz

AHESEA R, & Aol e B ohed 2.

Prescription of Samuiltang
B X F gy
¥R Radix Rehmanniae(Rehmannia glutinosa Liboschiz) 12 g
‘B Radix Angelicae GigantistAngelica gigas Nakai) 12 g
=SSR Radix Paeoniae(Paeonia lactiflora Pall) 8¢
= Rhizoma Cnidii{ Cnidum officinale Makino) 6g
o 8g

3) Ak 4 717

A& @23 Dublecco s modified Eagle s
medium(DMEM), &4 2}, trypsin & fetal bovine
serum(FBS)-& GIBCO BRLA}Grand Island, NY,
USA)IAN 7Qatgon ujeke7](96-well plate, 10
cm dish)+= FalconA}(Becton Dickinson, San Jose, CA,
USA)IAM FAste] A1-26199 o} MTT(methylthizol-
2-yl-2,5-diphenyl, tetrazolium bromide), Hoechst 33342
= SigmaAHSt. Louis, Missouri, US.A)2 5 E] 3¢]3}
4 31, SB203580, PD98059% CalbiochemA}(San
Diego, CA, U.S.A.) Al &g AL23}9t}. Fas, p38,
phospho p38, Bel2, Bax ¢ 3AlEL 25 Santa
CruzAKSan Diego, CA, U.S.A.)oll A, anti-rabbit 1gG
conjugated horse-radish peroxidase®} Enhanced
chemiluminescence kit(ECL kit):= AmershamA}
(Buckinghamshine, England)o| A <) 3}9) 11, anti-
cytochrome ¢ 8}l = PharmigenAH(San Diego, CA,
USA)25E Tt ALgst9ict
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Genomic DNA Z&Z0]] A}43 Wizard Genomic
DNA purification kit¥ PromegaAkl(Medison, WI,
US.A)oA 748+

o =™
0%
s

PN

=

bome ok 12 gy

AHE-g
Mg 100gE B 119 &
AA Zef o)A AR #Q
31 3200rpmoZ 2087 €
=2 7](Rotary evaporater) & 33 Thy -701
Freezer)ol| 4] 12417t o]} £ZA A7) 1L Freeze Dryer2
$2AZAA 100g9) AEE Pol AEol Folal]
A 522 239 Agaeh

2) H9c2 A 2| 3 vl ok

M EZFE CO: M7 (37T, 5% CO:) 10%
fetal bovine serum(FBS: PAA Laboratories, Austria)©]
#3}E Dublecco’s modified Eagle’s medium(DMEM)
oA v g3t

48X 7F 2712 0.05% Trypsine-EDTAE A}-&-3}]
Al kst $5 1243 S0l bl g A2 sl
AZ 3hs AnE Msketd A8 SR,

HAZYEE 54

M E B 5= MTT assay” & o] 51300 A1 E uj
% 2H96-well plate)ell A L(1 X 10°4] Z52/m)E 1004
pwells] B331e] 12413 o4 CO» A E0) 7] <l
A s A7 T, A0 Best 7t 239 Ao 5
S A3 o+, MTT £ (Smg/ml in PBS)2: Hjj <k
230 H2A02 1/100] =S PoledTh 441
% 10% sodium-dodesyl sulfate(SDS)7} &% 0.0IN
HCl §9) 100u/wellE H7tstol Aolgle Ao
o3 A" 284 formazand A7 &
ELISA 2A7]2 570nm 3N FHEE %3}
k.

4)DNA 3% 2 H7|9%

DNA EHEAS dolir] 93t} genomic DNA
Z22 Wizard Genomic DNA purification kit(Promega
Co, Medison, W1, US.A)E o] &3}5
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AA Oapige] H2E AEE 838t nuclear
lysis bufferg H7}sle] MEE 793 F RNaseZ
37°Col A SE Helstel RNAES AAS vhg did
AL g3 gdoz S A3k isopropanol

o) oJ3le] SZE DNAE 70% o &h-&o AH %

(10 mM Tris-HCl, pH 8.0, ImM EDTA, pH 8.0)% 7}
3lo] DNA pelletS £33 3 260nm} 280nm 2]
Spectrophotometer(Beckman, Du-7 Model, Palo Alto,
CA)3toll A OD g% &% 3te} DNAS & % stsich
DNA Spg& 1.8 % agarose gelol| 4 7] 5(50V, 24]
7H& AA 3 & ethidium bromide 2 G A3k UVE
ofzfoll A DNA ¥4 #&3al3ir)

5) Hoechst staining

Azl Felda WHE Folrs] 93t
Hoechst 3 41-& Alggslgich. AA U S22 A
219 A EEE 4% E 525 =(formaldehyde) &%
oA 10% A7 5 A2 F(PBS, pH 742 2
3] AN #e}g 3, Hoechst 333422] A2 Ae]2gd4
o 10Mo] SES FAsja 147 GAF F oAl
el MFste] 337 (Leica MPS 60,
Germany) 2.2 #3253 Th

6) Cytochrome c release &7

AZAY cytochrome ¢ release= streptolysin OF
Apgehs Bary 500 BEE O MBAA o g3l
ek WA AAG AES 7L AelE HIA
¥2 %4 3 & cold PBSE 23] AlHatdr). o] £
2" N EE 10° A G 60unit?] streptolysin O7F 100
442 stabilization buffer(20mM Hepes, pH7.5, 250mM
sucrose, 10mM KCI, 1.5mM MgCl:, 1mM sodium
EDTA, lmM sodium EGTA, 1mM dithiotheritol,
0.1mM PMSF, 5ug/ml pepstatin, 10ug/ml leupeptin, 2
ug/ml aprotinin)o] 017} 22 238k 37T A 20
27 g A7 F 0% B AAE ol

of 52 Qigict. olof

2 A xa 22 2 xsample bufferg 4391

100 A 387 #QA T, 15% Sodium Dodesyl
Sulfate-Polyacrylamide Gel Electrophoresis (SDS-
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PAGE)E A1g8l3ith o] Z9] 7132 western blotting
5 £2% UL AHeaLTh

7) Western blotting analysis

wiokE HOc2 Al 2o Wi M2l & AEE £
3tod #}7}8- Hank s balanced salt £98(HBSS)2 2 2
3 AAHsdh 42 AEE RIPA £9 (50 mM
HEPES pH 7.4, 150mM NaCl, 1% deoxy-cholate, 1mM
EDTA, ImM PMSEF, 1ug/m! aprotinin)© 2 & -S4 &
etack s AE BfAol 2xsample bufferet 4
o] 100X 383 29 T, sodium dodesyl sulfate -
polyacrylamide gel electrophoresis(SDS-PAGE)Z- A] 8}
3tk A1 o] Bt gelo) whlA S nitrocellulose
membrane 2.2 30VolA] 16A17F =<t transferdt &
blocking buffer (10% skim milk) 2 A}-2oA 2417t &
ot w-3-AlZi T} Fas, p38, phospho p38, Bcl2 @ Bax &
ol thgt @A £ Tris-buffered saline(TBS)e]] 1:10002.2
34 3}e] nitrocellulose membrane®} AH2o)A] 2A)17F

S A7 o] 218k ¢) anti-rabbit 1gG conjugated
horse-radish peroxidase (TBSZ 1:10002.2 3|4},
Amersham, England)$} A&l 4] 1A12F F¢t w1H-8-A]71
& enhanced chemiluminescence kit (ECL kit:
Amersham, England) S A}-8-3led 3 Bo) w-2A)7th
8) EAA ]
443 FAARE

student’s t-testol] F3}o]
%]

Ae]dtR o™ p-valuer} Zhz} 0.050]540 F$-2
folg Aoz wYseh
SRR

L H:O:0ll o3 HOc2 A1 A EF9] Al
ik

H9c2 A A ol Ag Aoz Asla 48 do
4 g e BROE v w2 Agldled MTT
assay=2 M| ZAYEE S 243 23 HO: 0.05mM &
TolXE H92 A A 7} ¢ 735%9] HEES U
BRI, 0.1mM9) FEolME oF 31.8%9 AES
S Rgor, 02mMe] x| = oF 25.6%2 M E
AE&&E JER I TH(Table 1).

Nz gel

r$ D

H:O &8 s TH Z3Abol} A & WH5e] Bol B3t (489)

Table 1. Effects of Hydrogen Peroxide(H:O:z) on the Viability
of H9c2 Cells in a Dose Dependent Manner

H:0: (mM) Viability (%)
0 100£10.0
0.05 73.46£7.3
0.1 31.78+3.1%
0.2 25.5642. 5T
04 21.24 £2.0%*
0.6 19.1242.0%*
0.8 18.15+1.8
1 1497+1.5
*p<0.001, ¥ p<0.0001 vs. control group.
2. A ZAEE o3 5] &t

H:O:0 93 528 AZA T Al uise)
olEFE Lol ¢3te] H:0: 0.1mM o] ol A
o AT ZDARE FEAA F 30%2] A EA
& Hol: H0:0.15mM ¥ £ & A E&dzz1o

AX3te] gt sro) s 308 A A
g T HO2 A2 A LAt A H A& 238 4
 0.075mg/mi¢} 0.15mg/mle] A% [Uipigo] =
H9c2 A A X 7F 2F30%9] WESS B oy
0.3mg/mle] JUpi5-S Heldk 7 -ole 2F58.8%9]
xﬂ&_*g &5 Jehl e, 0.6mg/ml, 1.2mg/mle]

Tl e 27t 289.0%, 85.3%<] A E=&-S JJERY

055

Hu i ={o

Table 2. Effects of Samul-tang{(SMT) Extract on the Viability
of Hydrogen Peroxide-induced Cell Death in H9¢2
Cells in a Dose Dependent Manner

H.0:(0.15mM) SMT(mg/mt) Viability(%)
- 0 100+10.0
+ 0 29.05+3.0
+ 0.075 2898430
+ 0.15 30.21+3.0
+ 03 58.76+6.0
+ 0.6 89.03£9.0%*
+ 1.2 8531 +8.5%

*p<0.01, ** p<0.001 vs. only H:O: treated group.

o] frold e AEE T7HE e tK(Table 2).
3.DNA ®Aof| o gt [usigiel a2t
0.15mMe] H.0.Z m]j, Agste] METALE H
OM APHo=z UrE}Ur“
(%Tﬂ: q_o(}:z‘;} 5
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30 A AL & HO-E A efélo] DNAE 28
2 1.5% agarose gel electrophoresis® & ©]-&3}o]
ethidium bromide 44 & E3lo] zAlelgch 1 23
H:0:0.15mM) ©=A 2]o] ofsf =Y DNA &
Aol HE & dEH o2 A e AL &
915} THFig. 1). ®=3F Hoechst stainingo] ©]g+ 4| ¥
o] % v atelM 9 FFAIMNE H0:(0.15mM)
o ©3) JEFE DNA 3 (Fig. 2B)o] 2l AlehA)
© A< FAs g (Fig. 2C, D). 53], W45
0.6mg/ml 2] 2] A] DNA £d o] A}g}x]HA] chromatin
condensation®| #2531 (Fig. 2C) IU4i% 1.2mg/ml
AM e xZ(Fig 24) F502 32t
(Fig. 2D).

4.Bcl2 ¥ Bax Tl ke of) o gk U5 &2

M#izze] H:0:0.15mM)ell o] =8 A2A =2
o] sty SR XA ZA A Bojdte
Bcl2 3 Bax @A 0} Wi o] v = GaE Yot
71 $3ked HYc2A ol TUHiE0.6mg/ml, 1.2mg/mi)

Fig.1. Agaros ge electrohorsi wd Iadder pattern
of DNA fragmentation.

Fig.2. Hoechst staining showed DNA fragmentatlon and
chromatin condensation by H:0: in H9c2 cadiac

myoblasts. A) contral B) H0: only C) with SMT
0.6mg/ml and D) with SMT 1.2mg/ml.
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S 308 AAE g X HO(0.15mM)yE A]dt A ¥
£ 643t o] % A8t A X st d-g dof A7) o
%= 9 nitrocellulose membrane 4+ g2] E2-2 AX
% Bcl2 ¥ Baxo| jg A E ALE3to] western
blotting - A1 &8t th. 7 A7} H0x0.15mM) T3]
2A] dtelo] ZhAE W Bel2 Dol Mg A
A BT oEZA 0B ZlEle] 2T $FoE 3B
5 ¢l © o (Fig. 3), Bax ¥ & o] 7 %o
H’O’(OISmM) Aol o8 LFEYY o]
ol Y5 Frol HlElstd A AlekAle A
ﬂa}i{'}l‘/}(ﬁg. 4).

5. Fas @tz o] abal o] o & [udpigel 33

M EZ DAL ) A Fasddl 2 o] W3 o]of gt
gl A3E FFE7] $18te] Bel2 B Baxol 4]
o T4 Ao H4¥ & APt 1 A%
H202(0.15mM)#] 2] 4A)7} THE] Fas Thlal o] wh
d Favt wEEo] 6A7 o] FREHe vAe &
2 & YUA(Fig. 5). = ?15} IEI%(E‘—% 2}z
0.6mg/mi, 1.2mg/mle] = 2
o g 35 I %‘?801 uJ.El&’iCd Fas ¢
Ho] Y27 FEOE 3| B tiFig. 6).

Jot 0% i 4

Fig.3. Protective effect of Samul-tang(SMT) on decreased
the expression Bcl2 protein in H:O=-treated H9c2

cells.

Fig.4. Protective effect of Samul-fang(SMT) on induced the
expression Bax protein in H2O--treated H9¢2 cells.
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6. Cytochrome c releaseol] th3+ [Uifise] &=t

maize]l H:0:0.15mM)e] olal] =¥ AZAE
o] AaA £3714 A cytochrome ¢ W&o v ]
4 ?*% ol 7] 83t 0.3mgml, 1.2mgml &
S A MY F HO0.5 A, Nxd &
WS- AL Z western blotting S S8 A EA ) u
H cytochrome ¢& #9135 ch H:0:(0.15mM) &
=223 A HEHAD cytochrome c2] Fo]
0.3mg/ml, 1.2mg/ml F=°] 1W< A A2 3¢
de Wik s= vlalste] dak st chEFig.
7.

7. W5 p38 A A} ERKI1/2 A&z <] g
AzAEE Ut

M#igse] HO0.15mM)yel] o8 f-58 AlZAz
o] 34 £ 7 A p38F ERK1/29] &4l |
A e golir] At p38e] AsfiAlZ %LB%
21 SB203580¢} ERK1/2¢] A 8)A]¢l PDI805IE 7}
Zy O¥is(lng/m) @ X288 T HO0.15mM)E A
gela] A ZAEE] WSS S48tk MYE1.0

fr

o
=
g o
mm

fo

o 12

K

Fig.5. H:0: induced the degradation of Fas protein in a
time-dependent manner

Fig.6. Protective effect of Samul-tang(SMT) on degraded
Fas protein in H:0:-treated H9c2 cells.

H:O:0 213 Wi

LA T ALl Wi = TGOl ol ER  (491)

Fig.7. Protective effect of Samul-tang(SMT) on the release
of cytochrome ¢ in H:0--treated H9c2 cells.

mg/mi)ol ©]3l 85.7%= I EHUH MEYEEo|
SB203580 0.1M = = 2ld)]| o)) oF 80.7% 2 74
e 1MeE Agd oM 49%2 F2
4 e AEAEE B4AE YR AR o
10M5E HelAldle HM7.1%E ATYEgo] 7
A % 9l thH(Table 3). =3+ ERK1/29] A& A<
PD98059 5pM A 2lol| ol&f oF 77.1%% HEYEE
of ZFaHAI 10uMFEe] Ao o <k
63.1%2] AE&5 veilol FI4 de AMEYE
& 4as vehl7) AlEe }°ﬂ°ﬂ1 20iM F= A2
Melg o 51%=E A ZAE&o] 23 HTable 4).

Table 3. Effects of p38 Inhibitor, SB203580 and Samul-
tang(SMT) on H:Oe-induced Cell Death of HOc2

H202 (0.15mM) SMT (Img/ml) SB203580(+M)Viability (%)

- 0 100+£10.0
+ - 0 31.91+3.0
+ + Q 85.6548.5
+ + 0.1 80.73+£8.0
+ + 1 44.87+4.0*
+ + 10 47.13+4.5%

*p<0.01 vs. H:O: and SMT combined group

Table 4. Effects of ERK1/2 Inhibitor, PD98059 and Samui-
tang(SMT) on H.O=-induced Cell Death of H9c2

H202(0.15mM) SMT(Img/ml) PD98059(:M) Viability (%)

- - 0 100100
+ 0 29.154+3.0
+ + 0 87.63+8.0
+ + 5 77.094+5.7
+ + 10 63.08£6.0*
+ + 20 50.96+5.0**

*p<0.05, ** p<0.01 vs. H:0: and SMT combined group
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A)
H202(150pM) +SMT(Img/ml)
0016051 2 4 6 001603 1 2 4 6 Time ¢hr)
o o AR - p44

ity
— o~ i ——— | €— p42

———— - -~

Anti-phospho ERK1/2

B)

” — ” ) | 4 p4a2

Anti-ERK172

Fig.8. Effects of Samul-tang(SMT) on ERK1/2 activation on
H:0: induced cell death of H9c2. Cell lysates were
collected, and equal amounts of protein separated by
12.5% SDS-PAGE and analyzed by immunobiotting
with anti-phospho ERK1/2 antibody(A). The same
immunoblots were stripped and reprobed with anti-
ERK1/2 antibody(B).

&, H:0:0.15mM)E ©% X 2] st 73 -9 IU¥pi%
(Img/miy& A H2ig 73 -%-2] ERK1/2(pd4, p42) &
43 2] western blotting ¥] i ol A =, H:0:(0.15mM) &=
Aelol M= 6A17F o] 3o ERK1/2 7} 8485 o
vrebsk o Vh(Fig. 8A) I#in(1ne/nl)S T4 A2l g
73-FolE ERK1/29] 20| My A2l 1A F5-
B 84& Holr] Azl 2424 HaAd &
28l 4N TE o] Foll = BAo] AlE FAEHUT
(Fig. 8B).
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