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Effects & Mechanism of Omija-tang on Oxidative Stress-Induced
Death of H9¢2 Cardiomyoblast Cell

Bo-Yeon Whang, Kyoung-Suk Yang, Sang-Kwan Lee, Ki-Sang Lee, Byoung-Soon Moon, Sun-Ho Shin
Department of Intemal Medicine, College of Oriental Medicine, Wonkwang Universit

Objectives: The water extract of Omija-tang (OMJT) has traditionally been used for treatment of ischemic heart and brain
damage in oriental medicine. However, little is known about the mechanism by which the water extract of OMJT rescues cells
from these damages. Therefore, this study was designed to investigate the protective mechanisms of OMIJT on oxidative
stress-induced toxicity in H9c2 cardiomyoblast cells.

Methods: Treatments of H:0: or ZnCr markedly induced death of H9c2 cardiomyoblast cells in a dose-dependent manner.
The characteristics of oxidative stress-induced death of H9¢2 showed apparent apoptotic features such as DNA fragmentation.
OMIT significantly reduced both H:O:-induced cell death and chromatin fragmentation. The decrease of Bel-XL expression
by H:0: were inhibited by OMIT. In addition, the increase of Bcl-XS expression was also inhibited by OMIJT. In particular,
Fas expression, which is generally recognized as cell death-inducing signal by Fas/FasL. interaction, was markedly increased
by H202 in a time-dependent manner. Also, the expression profile of proteins in Chang cells were screened by using two-
dimensional (2-D) gel electrophoresis. Among 300 spots resolved in 2-D gels; the comparison of control versus apoptotis cells
revealed that signal intensity of 6 spots decreased and 11 spots increased.

Results and Conclusions: Taken together, this study suggests that the protective effects of the water extract of OMJT
against oxidative damages may be mediated by the modulation of Bel-XL/S Fas expression. (J Korean Oriental Med
2002,23(4):140-150)

Key Words: Omija-tang, oxidative damage, cardiomyoblas.
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1. M=

A xF

Embryonic rat 244 el 51 HIc2(CRL1446) 4]
<A 3= ATCC(American Type Culture Collection) 2
FE Tt Al gstas 438-& A8k

2) oA

2 Add A28 ARTFHY ATE R
FEEEd gAstAon, gl g it
g el A AT F Fdstd ALSS R, & A
TE< o7 Zoh(Table 1)
Alet 8l 717
A& Q3 Dublecco s modified Eagle s

A ok

= -2
® K Astragali Radix 120g
NE Ginseng Radix 80g
B F Schizandrae Fructus 40g
ML Ophiopogonis Radix 40g
H & Glycyrrhizae Radix 20g
Total amount 300g

medium(DMEM), g4} A, trypsin 2 fetal bovine
serum(FBS)2 GIBCO BRL Co.(Grand Island, NY,
USA) A FJ3td o, vl &F4-7](96-well plate,
10cm dish)+= Falcon Co. (Becton Dickinson, San Jose,
CA, USA) A FY43dte] A& o MTT
(methylthizol-2-yl-2, 5-diphenyl, tetrazolium bromide),
Hoechst 33342+= Sigma Co. (St. Louis, Missouri,
USA)ZHE 743te] A& Bel2, Bax 9] &
A E-& 25 Santa Cruz Co. (San Diego, CA, USA)o]|
A, anti-rabbit IgG conjugated horse-radish peroxidase
9} Enhanced chemiluminescence kit(ELC kit)=
Amersham Co. (Buckinghamshine, England)ol| 4] 7<)
stod AL£3l4th. Genomic DNA &% Al&-3}
Wizard Genomic DNA purification kit= Promega Co.
(Medison, WDoll A 794 3t1tt.

%

2.
1) F ol A

FRFEH 133 2% 100gS & 119 34
718 FAT A FgaFA 3412 Y U
AzZ ojz}slm 3,200pmo 2 20837 Y48 ¥
FZ7](Rotary evaporaten) & % %3} t}-2 -70°C(Deep
Freezer)ol| 4] 1243} o] A A7) 1L Freeze Dryer£
TAHRZAIZ F 200g9] ARE do AR Fo
7] A =g 2A oo ALS-sT

2)H9c2 A A £ v ¥

Embryonic rat A ZollA {2 g HIc2 Al EF =
10% fetal bovine serum(FBS: PAA Laboratories,
Austria)e] ¥3¥ Dublecco s modified Eagle s
medium(DMEM)o}| 4| CO. A v %7137, 5% CO-)
g o] &3t wofstTh 48417 FNE 0.05%
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Trypsine-EDTAE AHE-3te] o|a} wigsli o, ¥
F 12A3 Foll FAE At A 39 d
H Astetd A9 S #Pstgoh

HANENER 23

AE BAEE MTT assayS o} &3l th Al ol
% 7H(24-well plate)o] A E(1X 10°A] L5/m) S
Iml/well® B3] 1247 o)A CO: A Eulok7]
QoA b SIAIZ T Ao W 2} 279 A
¢ & g thE, MTT 4-4(Smg/ml in PBS)&
el ol HFAo2 1/100] H=E A8
t}. 4217t % 10% sodium-dodesyl sulfate(SDS)7} 3
stel 0.01N HCl £ 0.1mlwellS H7}8le] 2olg)
E A2 ) 449 Beh formazang §8) A7)
the E333 %A (ELISA reader, Molecular Devices
Co., Sunnyvale, CA, USA)E ©]-8-3}d 570nm I}-3}o)]
A EFR=E 389

9 AN HOS 44 =7

Wl k¥ H9e2 Ml Eo] ZnCLE thdh AJZHE<t A
Z 8o 50uMe 2, 7 -dichlorofluorescin
diacetate(DCF-DA)Z. 30871 vljok3dl T Alg]ald 4
2 AlH3t] d3& ] (Leica MPS 60, Germany) 2.
2 #2389t} DCF-DAE AT H:0:0] 9)siA
diacetylation®] ] dichlorofluorescino] ¥%& &= &
A2 A#HAL

5) Western blot analysis

Wi ke HO2 M X BT 52 Ml ¥ A
g ER6 A7k Adez 23] A
doj A= AE o2 8-(50mM HEPES pH 74,
150mM NaCl, 1% deoxy-cholate, ImM EDTA, 1mM
PMSF, 1pg/ml aprotinin)@} 4ol 4] 308 2]t ch
13,000rpmol 4 208 A4 Eejste] A& AE T
£ BCA §9& o] &3l a3 Pt 5%
o] AR sha () A : 200ug)2 2 X sample buffer 2}
4401 100N 5§ 3R Fol| 12.5% SDS-PAGES
Algatdh A7lgEo] B gelo] ©AL semi-
dry o2 Ao T BAY 0.8mA HFE 2
A} 7t Ao Fo] nitrocellulose membranei}ol| ©]FA] 7

t}. nitrocellulose membrane-& blocking buffer(5%
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skim milk)e} Aol A 1217 Hh-g-A1A n]Eo]x] 3}
AAFE A Z ) Bel-XL/S, Bax, PARP, Fas 71
2|3 ICAD/DFF45¢] th &A= 0.01%(v/v)9]
Tween-200] E3FH 3% skim milk/TBS]] 1:10002.2
M sto] oA 3A1ZE wkS & o|x}gHA] anti-
rabbit IgG conjugated horse-radish peroxidase2} 147}
vE-8-A| At} nitrocellulose membrane-& TRS 2 33] A
A F ECLkitE AH4-3to] ECL B &ol 23171tk

6) 2-D gel electrophoresis

(1) A5 FH 9 549 7)Y S(sample pre-
paration Isoelectric focussing(IEF))-12} #32] : v t%
H9c2 A o ghefal o H:O.8 A3t 44 Al &
o] E3138}od sample lysis buffer(SM urea, 4% CHAPS,
50mM DTT, 20 mM Tris base, 0.2% ampolyte) & A<
A 7}et & 5% 7HAC 2 18 E<) sonicationd}s
o1& YA EZ) 2 13,000pmol A 18 CollA] 2058-7¢
QQEaln 42Ae Hajol BCaYoR FTY
t}. Bio-rad Co.o| 4] 7+¢}3} isoelectronic focussing 7|
AE 2002 2& T $H9 sampled} rehydration
buffer (8M urea, 2% CHAPS, 0.2% IPG buffer,
bromophenol blue, 18mM DTT)S rehydration tray©]]
B38t1, 44318 IPG strip(Bio-rad)& woju] o)
sample solution®]l stripo] gel@o] B E slidingsts]
t}. 1A]1ZF & mineral oil g strip$}ol] HoFo] gelo]
ot AV ureart SR G a 11-154HE
ot ¥kx] & Strip< IEF tray2 &7] 1, mineral oil &

g2 % [EFE Biorad Co.o|A #|Zste whgog

Y T swipg AHEal7] A 80T Bde

At

(2) 2-dimentional electrophoresis(2-D)-2x} 23] :
IPG strip2 ©|2-g #32] #3732 SDS-PAGEJA] A}
43} SDS buffer system 2.2 8 3 3}(equilibtration)
% stripdl]l SDS equilibration buffer I(50mM Tris-
Cl(pH 8.8), 6M Urea, 30% Glycerol, 2% SDS,
bromophenol blue, 2% DTT, 2.5% Idoacetamide, 1%
DTDE F&38] A7I=E ¥3 208 A7 ¥
SDS equilibration buffer II(buffer I + 2.5%
Idoacetamide)E ¥ 51 208 whe-A|ZTh vlE] FH]3)
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% SDS-PAGE9] IPG strip2 gelZe] 2l o2

3= 2 dtod SDS gel Aeto] Q=th. strip?] acidic
3t HEEo| thlA gize marker(Biorad)E AAg X

agaroseZ 40-50CE 23, A3 PG strip $1Z]
59 9ol stripg 2432 1-28 & agarose7} 22
Aol #gUdHA AVNFFTE AAFRAT.
Polyacryamide gel®) silver staining& Pharmacia Co.
oA A F3He kitE A& o, el o] AL
EL23A7 1 Wl HE compoundE A A&
fixation@ A (308), image A& Z7HA 7 &
sensitization(30+), silver nitrate\} ammomiacal silver
2 A}g-%} silver impregnation(20%), alx| 2t @Al
2-58-9] developmentZ 334t} 2-D gelE A
3l7] 98le] WA imaging system o] &3}od gel
spot-Z digital formo 2 ¥-& F o] Z analysis
software(PDQuest(Bio-rad)) Z ©]|-8-3}] EA1514T}

7 EA A=

A Autel EA 2= student s t-testo] F35ho]
22 8F51 2.1, P-valueZ} 3] 0.05(P<0.05) o]&}<l
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Fig. 1. Effects of hydrogen peroxide(H-O-) and Omija-tang extract on the viability in H9c2 cells in a dose dependent manner.
Cell viability was measured by MTT assay as described in Materials and Methods. Results were expressed as mean +

S.D. of quadruplicates.
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Fig. 2. Effects of ZnCl- and Omija-tang extract on the viability in H9¢2 cells in a dose dependent manner. Cell viability was

measured by MTT assay as described in Materials and Methods. Results were expressed as mean + S.D. of

quadruplicates.
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Fig. 3. Reduction of intracellular peroxide by ZnCl-treated

H9c2 celis.
Cells were treated with ZnClz in H9c2 cells for 6hr.

Then, cells were incubated with the dye 2°, 7
dichlorofluorescin diacetate (DCF-DA, 50uM) and the
fluorescence intensity of more than 10,000 cells was
analyzed using a flow cytometry and visualized under
a fluorescent microscope. The data were one of three
independent experiments.
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Fig. 4. Protective effects of OMJT on protein expression in
H:-Q:-treated HIc2 cells. Cells were treated with 15:M

H:0.. Cell lysates were prepared and analyzed by

western blotting with anti-Bcl-XL/S, Fas and
ICAD/DFF45 antibodies.
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Fig. 5C. Protective effects of OMJT on protein expression in
H:O=treated H9c2 cells. Lysate was subject on 2-D

electrophoresis and stained with silver staining.
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Fig. 5B. Silver staining of 2D-PAGE in H9¢2 cells treated
with 150uM H:O: for 5hr. Lysate was subject on 2-

D electrophoresis and stained with silver staining.
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