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Protective Effects of Palmul-tang on Hypoxia-induced Apoptosis
in H9¢2 Cardiomyoblast Cells
Eun-Kyung Rhim, Sun-Ho Shin
2th Department of Intemal Medicine, College of Oriental Medicine WonKwang University

Objectives : This study was designed to investigate the protective mechanisms of Palmul-tang on hypoxia-induced
cytotoxicity in H9¢2 cardiomyoblast cells,

Methods : In this study, we used H9¢2 cells. Cells were subjected to hypoxia in the absence and presence of 1000ug/ml
Palmul-tang for 24 hrs. Cells were treated with various concentrations of Palmul-tang for 24 hrs. Cell viability was measured
by MTT assay. Hypoxia markedly decreased the viability of H9¢2 cells, which was characterized with apparent apoptotic
features such as chromatin condensation as well as fragmentation of genomic DNA and nuclei.

Results : Palmul-tang significantly reduced hypoxia-induced cell death and apoptotic characteristics. Also, Palmul-tang
prevented mitochondrial dysfunction including the disruption of mitochondrial membrane permeability transition (MPT) and
an increase in expression of apoptogenic Bcl-2 proteins in hypoxia-H9¢2 cells.

Conclusions : This study suggests that the protective effects of Palmul-tang against hypoxic damages may be mediated by
the modulation of Bcl-2, Bax expression.

L Key Words: Palmul-tang, cardiomyoblast cells, hypoxia-induced apoptosis
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I SE L, I FOL HUE R SBEAEER] ot
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\ize) AEAA DG g 282 ofz] B
g b AR S WisE st de MEFEH
mpgol el e g0 e W FAZAE At
A &4 g ol &7, o] nAFFel digt &
=, mee] mgsEe gt &3, g dddalsad
3| & g &7 5o Eurt JJAD v MWEFE
I} [upinel AR WiEe] AEEALEY &
2 5 UE Aol 7FFE + A

ot B Ao M e jWpige] ATAHE Atsh3
ol gk ol &g 9 7HE APF o2 75}
7] $18kad hypoxiaol] 2J3+ HO9c2 Al 24| £o] Ah3}2
AE 543 old Uigt el ol &3 F o|w
T ste N EIAL AFTAD BExld e @23 b}

§ol3t 272 A9r)d Basle slolt)
. #48 & Fix
1. #%
A ZF

Embryonic rat®] Al&oj| A fa gk HIc2(CRL1446)
A2 M ¥£F = ATCC (American Type Culture
Collection) 27| Fjste] A<t stax AddS
A8 T

2) <A

2 Add Aled e Adee GEE
gyl AR, e dFt AF
Bl Fste] AT A2 AHES L, g %
o] W83 32 oh53 Zrh(Table. 1)

Table 1. Prescription of Paimul-tang

mOE i

Composition Herb Name Dose(g)

AZE Ginseng Radix 4
Bt Atractyloodis Rhizoma alba 4
[SE; P Hoelen alba 4
HE Glycyrrhizae Radix 4
A B Rhemanniae Radix 4
B Angelicae Gigantis Radix 4
= Cnidii Rhizoma 4
SESES Paeniae Radix alba 4

Total amount 32

68

3) 2 zA)
SE 133 B2 100g2 2 1L 3 Wz
T3 @ 21 FehaoA 3A7 Bl v A=

3200rpm o2 2087 48] & 5=
7NE T5T D}E -70°C oA 12*17%]“ FEAA7 2L
Freeze Dryer2 B4 7AZAIZ] 3 20.0g9) A2 E 4o
Az T A $EE 245 g

YA S 717

A& = Q2% Dublecco s modified Bagle' s
medium(DMEM), 344, trypsin & $-Ejo} & A (fetal
bovine serum, FBS)-& GIBCO BRLAHGrand Island, NY,
USA)dl| A 9] 81 o, vl ok-8-7](96-well plate, 10cm
dish)+= FalconAKBecton Dickinson, San Jose, CA, USA)
oA FU3te] AL-g-31 tF. MTT(methylthizol-2-y1-2,5-
diphenyl, tetrazolium bromide), crystal violet-2 SigmaA}
(St. Louis, Missouri, USA)2 K] Fddte] AL
t}. Bel-2, Bax52] AE2 Z5 Santa CruzAK(San
Diego, CA, USA)dl| A], anti-rabbit IgG conjugated horse-
radish peroxidase®} Enhanced chemiluminescence
kit(ELC kit)x= AmershamAHBuckinghamshine, England)
oA FIshel A Bsich

2. 5&E

DAZAEE 5%

A IR EEL AT v F24-well plate)el] A (1
x 10cellsm)E Im® B33k 12A17F o)A CO: A
wal97] ol 9 A7 F Age] Bag Ao
< AP o, gl HEHI Y 1/10 MTT £
(Smg/ml in PBS)& #7}sted 4A)7F SEEA|Z T AL
A x| o8 FAde Bekd formazane 10% sodium-
dodesyl sulfate(SDS)7} E3$HH 0.0IN HCl £ 100¢
Iwell& A Xl Hrbete] &A1) & ERF=A
(ELISA reader, Molecular Devices Co., Sunnyvale, CA,

USA)E ©] &3l 570nm 3o A EFEE =48
At
2) Hypoxia condition

HEA A7 A3 2d S vkE7] 943le] hypoxia
chamberZ o] &slgich A&RE 93l 5% CO., 95%
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Neo| T8/ AS 3918l 37C A Eu| 7oA )
el e, geke] AR vwatr] At 10%
FBS7} ¥£3tg «uk DMEM ulA] 9} glucoes$} serum
2 DMEM ¥/ & AH8593, bl QA

o s4ste] A BT Fig 1).

w/o Serum &
glucose media

Protocol Y .
0 Hypoxia (3% €0, 9%5% Ny +24hr
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Protocol IT —— !

H\pnna *2hr Reperfusion +24hr

Fig. 1. Schematic representation of experimental paradigms used.

AL Fel A s S

Aol PejA WstE 2Alehr] st H92 Al 2
o] ;45 #1213t T phosphate buffered saline(PBS,
pH7402 23] AAsIPh Al2e X5 gUd=
(3.7%)7} E8% 0.5% crystal violet 8N 02 2] Lo
A SET 9% T O] PBSE A ekl 997 2
1] 7 (Phase contrast microscope, Nicon, TE300, Japan) 2.
2 A

4) Hoechst 4 A%

AEAe) Festy wag Fopusl Il
Hoechst @ 41& A 83}t j\i5(500ug/ml 2 1000
pgmhE A3} AEE 4% TELH I =
(formaldehyde) &4l A 10% 2ZA|Z] & A2
S(PBS, pH 7.4)E 23] A28} 11, Hoechst 33342(Sigma
Co. St. Louis, MO) G Al oF-S- A 2] 2 A <=ell 10uMo] =
©5 st} 17 BAE F oAl Al
A A st 3333 v 7 (Leica, MPS 60, Germany).2-
= stk

5) Western blot analysis

ATE BE AY T ERe] Arte
Hank' s balanced salt solution(HBSS, pH7.4)2. 2 23]
AA st Aol AEe 7284 (50mM HEPES
pH 7.4, 150mM NaCl, 1% deoxy-cholate, ImM EDTA,

Aol Askadel g WP TA TR VX = 4T (289)

ImM PMSF, 1xg/ml aprotinin)®} 4°7CoA] 3087t 6t

SAZAh AE T d2 13,000pmel] A 2087 ¢

A Balsle] A=A e BCA £4S o] &ato] thl

AL FFsAth 5FY "ﬂijrdﬂ"“(‘:}‘ﬂnx‘ 200p
O

}Ogr‘;} %o 12.5% SDS-PAGES A& 35ith. 7]
g Eo] Bk gelo} PlA L semi-dry W o2 A&
oA e HAF 0.8mA AHE 2413 HojFof
nitrocellulose membrane”} o] o] & A] A t}.
Nitrocellulose membrane2 blocking buffer(5% skim
milk)e} F2o A 1AIZE WgA1A v S| A gAZA
& o st d ot Bel-2, Bel-XL, Bak, Fas, PARP,
ICAD/DFF45, VDAC 2 cytochrome col] Tt 34 &
0.01%(v/v)2] Tween-200] ¥3H 3% skim milk/TBS
o 1:10006.2 3 Adte] Aol 3A]7F 912 Z o]
2} 3 A (anti-rabbit IgG conjugated horse-radish
peroxidase)$} 1A 7t wk-2 Al Z t}. Nitrocellulose
membrane> TBSE 3W M# % ECL kitE A}&-3}
o ECL &0 @73ttt

6) Rhodamine 123 ¥ Mitotracker & 2}

AW a7 88 gl v EZ =g ol 2 MY
2} H 3}(membrane potential transition; MPT)Z #}¢]3}
71 $}8ked Rhodamine 123 B3 S-S A3 3lg] 3,
ol mlEZ=glol] AEUl AXE FEs| Lol
7] 15} mitotracker 333 A& A Pste] F ofv]
2 & A (merge)StITh SApiGo]l HEd HMEIEL
PBSZ 23] A% 3} th Rhodamine 123(10gg/ml)=}
Mitotracker(S/tg/ml)% DMEM uj| x|l 3]s} 208
3t CO v F71el A ¥HE-AI7] F ThA] PBSE A3 8}
o @%QU]%(Lelca MPS 60, Germany)©.2 #23}
.

7) SA A
FEAE Ade 33 o] YA AdE ]
1, BAAE = student s rtestoll F3ke] A jstg o

u, p-value7} Zth2] 0.05(p<0.05)0]5}¢1 72-&
g o2 BT
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506M H:0: A 2] 2ol A 9] AEREEL BH A
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3}7] 913ke] hypoxia 7oA 2417t F<t vl k3l ok
> A Zell 500ug/ml 2 1000sg/mle] j\#i5S A28t
o Z 24AZF WS $ AE FES, AT et
2 gl 9 Az BHg AN NEAEE
& hypoxia @E A 62%E BPoV} MG A
AL 500ug/mle] F oA = 68%, 1000¢g/ml
FRAME 2% Ho @A AEYEE]
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2ol gste] Y27 FEO2 5 BHUTHFig 4B).
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# nlEZ=g)old] Add Bel-2 g AT 3 Bax
¢ Bel-29] 2HE ZAIATH HO2 Ml Eol 1000¢
o/ml /\WifE 2213 & hypoxia 271& A8 A
iAo 25E Bax 2 Bel-2 9uldo MHE L
Western blot ¥ o 2 2A}stg T H92 A £2) pro-
apoptotic Bax T8 2 o] &2 hypoxia 12A]7F & 2] A]
o Blaste] AA3 F7hatl oy 1000ug/ml
JigE A3 AT e g2 FFE02 F
atA o}oﬂt} T8} anti-apoptotic Bel-2 Tl A o]
s A3 Az og in Al s of
T FELR HEHT o) TlE L facting
sto] B3-S 91319 thFig. 6).
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Fig. 2. H-0: and hypoxia/ischemia decreased the viability of

H9¢2 cells in a dose and time dependent manner. Cells
were treated with various concentrations of HzO- for
12hrs (A), and hypoxia/ischemia condition for various
times (B). Cell viability was measured by MTT assay.
Results were expressed as mean + S.D. of
quadruplicates. * p<0.01, ** p<0.001 by student s ttest,
compared with control group.

1201 {wfo Paimultang
w/ Palmuitang
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Fig. 4A. Palmul-tang prevented the cytotoxicity by hypoxia in
H9c2 cells in a dose-dependent manner. Cells were
treated with various concentrations of Palmul-tang for
24hrs. Cell viability was measured by MTT assay.
Results were expressed as mean + S$.D. of
quadruplicates. * p<0.01 by student s ttest.
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230 o W2 FEmA] A)X = 9T (29D

Fig. 3. H:0: and induced the death of H9c2 cells and nuclear

fragmentation. (A) control cells, (B) hypoxia/ischemia
condition for 12hrs, and (C) 150:M H:O: treated cells for

12hrs. Cells were stained with Hoechst 33342, and
observed under fluorescent microscope.
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Fig. 4B. Treatment of H9c2 cells with Palmul-tang prevented the morphological change and DNA fragmentation by hypoxia. Cells
were treated with hypoxia (24hrs) alone, Palmul-tang (500, 1000g/ml) alone and Palmul-tang with hypoxia for 24hrs. Then,
cells stained with crystal violet and observed under phase contrast microscopy. (a, e), control cells. (b, ), cells treated with

hypoxia only. (¢, g), cells treated with hypoxia and 500ug/ml Palmul-tang , and (d, h), cells treated with hypoxia and 1000
g/ml Palmul-tang.

Rhodamine 123 Mitotracker Merge

Control

Reperfusion

w/ Palmultan,

Fig. 5. Palmul-tang inhibited the disruption of mitochondrial membrane potentiaf transition in hypoxia-induced H9c2 cells. Cells were
treated with hypoxia in the absence and presence of 1000xg/ml Palmul-tang for 24hrs. Cells were stained with 10/ml of
Rhodamine 123 or with 5x9/ml of mitotracker and visualized under a fluorescent microscope. The data were one of three

independent experiments.
- + + Hypoxia

- - 1000 Palmultang (pg/ml)

wmsnng, = | 4— Bax (23kDa)

AN owvs. . | 44— Bcl-2 (27kDa)

e com— —s | —— B—aCti.n (43Da)

Fig. 6. Palmul-tang inhibited the decrease in Bcl-2 expression as well as increase in Bax expression by hypoxia in H9c2 cells. Cell

lysates were used to measure the Bax, Bcl-2 and S-actin expression by Western blot analysis with anti-Bax, anti-Bcl-2 and $-
actin antibodies.
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Alol| = thake] Oy, H0r, 7128] 31 OH 59 8443
o] AAHET. AN AA e &dstd
neutrophils, xanthine oxidase, mitochondrial respiration,
arachidonic acid 5] the¥st A2 & B3l €4
Ata o] AAE 51, superoxide dismutase, catalase,
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A EaAL 52 3 E A EAE(programmed cell
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Hypoxial] Wojste] AXu] FGFaESS #
at7] 913 ke A ERHEER SEFV) ug
A A4 27}, gluconeogenesise] 7424, ATP A4
< 4 Tol HauFo] ok T8 hypoxiad] U
1;]-0(}:2:51- in vitro 2do] &¥Elo] glom, AtARat

%7] 9130 95% Mosh 5% CO'e] EF7} e
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ol FAste o {7
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