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Role of ERK/CT-1 pathway in oxidative stress-induced
HI9C2 cell apoptosis
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Abstract: Objective To examine the expression profile of cardiotrophin-1 (CT-1) in oxidative stress
challenged H9C2 cells and potential role of ERK/CT-1 signal pathway in this pathological procedure. Methods
HOC2 cell model of oxidative stress was established by coincubation with hydrogen peroxide. N-acetylcysteine
or CT-1 siRNA was incubated to determine the effect of reactive oxygen species (ROS) on CT-1 expression and
apoptosis. Mitogen-activated extracellular signal-regulated kinase (MEK/ERK) specific inhibitor PD98059 was
utilized to determine the probable mechanisms. Results Hydrogen peroxide induced a dose-dependent increasing
of CT-1 expression, which was significantly attenuated by N-acetylcysteine. H9C2 cell apoptosis was inhibited by
N-acetylcysteine treatment but was accelerated by CT-1 siRNA. Hydrogen peroxide dose promoted the activation
of ERK signal pathway, while pretreatment with PD98059 significantly inhibited Hydrogen peroxide -induced
upregulated expression of CT-1. Conclusions Hydrogen peroxide alleviates cell apoptosis probably through
activation of ERK/CT-1 pathway.
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29 &

O HLE FE A F -1 (cardiotrophin-1, CT-1) J& H
PR 6 FIEMDL, SR/ IEIR IR T4 b
R, TSN EA AR #E O L0 A I S i A i v
T B O WA BB SRR TS CT-1 A 3RIA s
fHHRTX T CT-1 APy RE SRR 1 s BE A FEAIL
il AN . S8 TSN ST A5 o I AE 0 T T S
HIEEAER, AR S AL EAE 5T LA
Jifl CT-1 A 3RIBAF O S HX T LA L T A 52, LA
KAEACR RS CT-1 FB LG

1 RS

FERXF SN

HOC2 .0 LA A (A B2 Be b 4 M7 ), TR
B, DMEM }i 572 ol LA PD98059 ( 36 [H
Sigma ANED), a4y (fetal bovine serum, FBS ) ( £H
Gibco 24F] ), CT-1Huk (Z£E Abcam 7] ), Cleaved-
Caspase-3. ERK. pERK #L & ( 3¢ [E Cell Signaling 2
Al ), Amnexin V-PLIH - F & (b AV H
FRZvH] ), CT-1 siRNA 4751 5'-CCAAUUGCUGGAGG
AAUAUTT-3" ( JRM 5 B SR e A BR A ] ) — 58k
WIS R4 . WA ( 92 Thermo Fisher Scientific 23] ),
BB B (#E LEICA ), WS40 (35 BD
NE]), HIKACSEEREAX (9215 Bio—Rad 4] ).

1.2 KA ESER

1.2.1  Western blotting #-0)  ARIEIFFT HAY, Fraup
S AR ) SRR I st 4 Ak E 6 HOC2 41 ift CT-1
Feik F ERK TS AR SE0 , 15 4 A 53R %ok BRZH KA ]k
B (50, 100, 200 wmol/L) w4 L& 4l ; AR
ALK HOC2 i CT—1 363K M Caspase-3 1% 1L 1Y
SR, B4R 43R % R . 200w mol/L i E AL = 41 N-
MR RAL . N- LBE AR + ol A4l
R CT-1 X B L S5 'S Caspase-3 THILAYFZMN ,
B 40 4 A X ER 4L . 200 wmol/L i E AL R 41, CT-1
siRNA+ 2 AL S 5 AR ERK {EA6XT CT-1 FRikny
S, B AN Ar T RRZE . 200 wmol/L i Ak A 4
PD98059 ZH . PD98059+ i A AL Z2H . JH 40 it 224 figk v
WO ST AR B T, B O MR b3 I D
FIVREE, MEETT 10% ~ 12% SDS— SNt B
HLUK . o HEL UK 8 B LG 78 B AWK & 4% (PVDF)
5. 1% BSA FH1 1 h, B8 ISP & H A —bt
4CHFE LR . TBST VeSS, LB A e
(HRP) FRici —PUE M E 2 he TBST PEALS , H5H

1.1

122 %6 (enhanced chemiluminescence, ECL ) 4,
Pl GAPDH fCh N2,

122 RNA T4t HOC2 4 F 55 Yeri— K AT ML
THRFRALRE IR 24 he FUEK/NTHE RNA (siRNA) 5
Opti-MEMI #% 1 : 16184 ; P& FIEF{K 5 Opti-
MEMI #0184 = 111RG. &EH LR 2 MEAHKR
HIFES 4 588 DMEM —EIA S48 F, 78 4%
TRBR I FA T bS5 55 8 he )5, TR FRIK A Il
THWREE N 10% JE4kSE55% 72 h, T IR 2eiit .

123  AX@mRen A amie RIE R
2 (reactive oxygen species, ROS ) M CT-1 %} & 4k
AT HOC2 AR T B 52, 40 B 4k X B 41
200 wmol/L i AL E 4. N- ZBE2F e A iz + i &
fb &4 J CT-1 siRNA+ i A AL A4l oo 0k S0R 3%
24 h 5, &AM 0.25% BRI AL 2 ~ 3 min )5,
L1000 r/min Z5.0> 5 min YWEEZAAL, T PBS P 2 1K,
JIA Annexin V-FITC FIAL N BES 5 pl, #EOLE R
JI 15 min, T 1 h PFI A QA AR I 4 L g 7
T
1.3 HiEHE

BT R SPSS 17.0 Geit i, i %op L
PR = prifE2s (xxs) Fon, ZA BRI ER
52530, WG HLEH] LSD—t K 56, P <0.05 N2ERA
ST 2= B

2 #R
21 TEHEXT HOC2 4 CT-1 FKiZHI N
Xt REL i, ASTa) e R  EAL SR HOC2 41

4 24 h 5, Western blotting #0455 i 7k CT-1 A9
KBl A AL MR BB g i ( DLER 1 RIE 1),
Vi S AN ORI AT 38 i HOC2 4 CT-1 BYERik .

=1 (x+s)

£ 40 HOC2 ZlBfl CT-1 FKikKFEb i

205 CT-1 AXSFRIEAKF-
Xof HE2H 1.000 = 0.000

50 wmol/L T4 fb 41 1.230 + 0.087
100 w mol/L 1 AL A 1.603 +0.181"%
200 pmol/L i L R A 2.104 +0.226" 7Y
F{& 30.655

P 0.000

W 1) SXFRAE, P<0.05; 2) 550 wmol/L i E LA
A, P<0.05; 3) 5100 wmol/L 8 b A4 H#, P <0.05

- 12 -



ol

KR, 45« ERK/CT-1 SBEE SEAL R HOC2 4NN YA TS0

1 2 3 4

CI-p T S S ) D

1: XTHR4L; 2 ~ 4: 50, 100, 200 wmol/L i L& 4H

1 £&4H HOC2 4kl CT-1 BIFRi%E
2.2 N-ZE¥pEEExt HOC2 #ipa CT-1 Ri&
A

25200 pmol/L 3 EALEHIEUS . HOC2 48l CT-1
) Zeik B s, BT AR N- 2k bk (e i kb
BT G A AR S S CT-1 BRI (WLER
QM 2), KHFEAAES CT-1 it k2t
ROS /%1

®2 LHAN- ZBEBESEBENIELSESH

CT-1 KA (n=3, xzs)

3 CT-1 AR FEAKF
payiiEe| 1.000 + 0.000
200 p mol/L 14 Ak E 4 2.155 +0.253"
N- Z Pz iR 1.033 +0.125

N- LM AR + 8" 1.117 +0.182”
F{E

PAH

32.656

0.000

W 1) 5XTBALE, P<0.05; 2) 5200 wmol/L LA
A, P<0.05

1 2 3 4

1: XFHEZH; 2: 200 pmol/Lid LS4 3: N- LMt &Rl
4: N- ZEREER + A"
B2 N-ZEBFEmagitlitstSiEzS CT-1 HRiE

CT-1 21 kD

GAPDH 36 kD

23 N- ZEi¥BtEEKE CT-1 FHxF HOC2 4HAa
BT Rm

25200 pmol/L 3 AL RIS, =X A {0 As:
W 47~ HOC2 4 A T B b 3, ifii N— Z ik bk
GATR T4 FHLIN Y S A o AR A T R B AR R T 5 A
B2, CT-1 @RS HOC2 4R Ay Ji T8 finf™ s, W3 3
A 3,

£ 3 N- ZEEpEEEN CT-1 siRNA W EXEFES

HOC2 ARAT- IS (x+s)
2H 5 JHT % /1%
papiiskE] 5.841 +1.145

200 w mol/L 1 5L A A 22.174 +3.172"
N- ZBEEEEIR + i A LA

CT-1 siRNA+ 184 S

10.351 + 1.339”
27.297 +2.144”

F1H 67.600
P 0.000

1) 5XTREAIEL, P <0.05; 2) 5200 pmol/L it AL A4
He#, P<0.05

100 10°

FITC
Xif B2l

E =

3] £}

e E g

= =

5 = ] :

T 100 10 10 10 100 100 100 100 10°
FITC FITC

N- LRI + i Al

3 N- ZEEptERE N CT-1 siRNA X SR E
# 5 HOC2 4 ReE =R S0

CT-1 siRNA+ AL S 4

24 N- ZEt¥MIRESHT W E1HS Caspase-3
BRI
Active Caspase—3 113 15 3¢ Wik 41k & AT 38 3f %
CT-1 M2 &35 B B 5k 4 i HOC2 4 i i) P/ 1~
W4, F4amFEs, K5,
2.5 PD98059 it S RiFFH CT-1 RiXRIFM
5 R b, ok AU A AT i AR b AR
HOC2 4iiffl ERK AyiEfL (W3R 6 FIEl 6), 122585
TR 40 ML AME S 1 8 (MEK/ERK ) H5-S53 430 i 5]
PD98059 A f M ifil i S AL H 52 1Y CT-1 3Rk 1A
(W7 FE 7).
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x4 N- ZBHBERN T ELSIES Caspase-3

ERIENE  (xzxs)

451 Active Caspase—3 HIXF Feih K
XFHRZH 1.000 = 0.000

200 pmol/L i LA A 2.154 +0.194"

N- LB R 0.964 = 0.148

N- ZHEReERR + o AL 0.952 +0.208"

FAH 40.721

P 0.000

W 1) SR EE, P <0.05; 2) 5200 pmol/L #4584 A 4H
L, P<0.05

1 2 3 4

Active
Caspase—3

GAPDH 36 kD

1: XFHAL; 2: 200 pmol/Lid AL 3: N- S AR A,
4: N- B + oA b E
4 N- ZB¥EMIBBNEELES
Caspase-3 &L HI 820

%5 CT-1siRNA I EMLSFIFS Caspase-3

EREIE (xxs)
215 Active Caspase—3 AHXTFi57K -
XJHRZH 1.000 + 0.000
200 w mol/L i+ E LA A 1.846 + 0.157"
CT-1 siRNA+ i AL E 4L 2.591 + 0.243"
FAA 68.059
PE 0.000

e 1) HXMALILE, P <0.05; 2) 5200 wmol/L it AbE
HHE, P<0.05

1 2 3
Active

Caspase-3 | — “ - 17 kD

1: XFHE4L; 2: 200 pmol/L id S L& 4H; 3: CT-1 siRNA+
SR Ed
5 CT-1siRNA X3 &4 515 Caspase-3 it HIS2

3 g

BAFC VAR 2 dm o AL AR, AN B P AR 1 5

*£6 HELEX ERKFXHIENE (xxs)
2051 pERK/ERK %} 7K -
X R 2 1.000 + 0.000
FEALR 50 wmol/L 4 1.646 +0.214"

FEALR 100 pmol/L 41 1.982 £0.229"

AL E 200 pmol/L 4 1.818 £ 0.136"
F1A 19.001
PIa 0.001

e 1) SRR, P<0.05; 2) 550 wmol/L 48 LA H
Az, P<0.05

1 2 3 4

42 kD

pERK 44 kD
42kD

ERK - - - - 44 kD

1: %TH8ZH; 2 ~ 4: 50, 100, 200 wmol/L i 48L& 20

6 TRNHEX ERK ELHIENE
#&7 PD98059 Wi AU KIFES CT-1 RiXAIH I
(xxs)
Bl CT-1 X kKT
XFHRZH 1.000 = 0.000
200 wmol/L i+ AL A A 2.042+£0.177"
PD98059 41 1.067 £ 0.125
PD98059+ i AL E 4L 1.205 + 0.165”
FiH 37.923
P1H 0.000
e 1) SRS, P <0.05; 2) 5200 pmol/L a4 kA
A HER, P <0.05
1 2 3 4

CT-1 - — - )
CAPDH G G G e )

1. XFME4; 2. 200 pmol/L i %A L& 4H; 3: PD980S9 4 ;
4: PD98059+ i E AL EA

7 PD98059 xRN RIF S CT-1 FRiLHIF M

MRET . [HIE, LR AT G FEAE RO R A D RE RN
K PEEW AN BB A0
DIk ) USSR U NS B g e 1S W o 1 )
RPN T, A SR ST X B 2% st A
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FEOI, % : ERK/CT-1 3l E5 S Ak iy 3k HOC2 Ay T B

CT-1 ZEIME RIZF Y AR TE ™ B il P v s
8 B 2O R . RSN SR T, AR
TREVRET, ONLZIM CT-1 FERH 5 WAL
PAAEAFREM OSSR ™ SO UESE ™ I RO
WS 55 MR HELRA T, AMEIEA Y CT-1 KOF &1
T AEXFF CT-1 78 L BE A A T anfal Fh i, &
HAgR B R MR ER], AT A 52 4 B

FEBRIMEERAS T, OIHS A=A ) ROS.
X2 ROS U ML A 5 . DNA KB S5 AE4K
F, A O E AT " At Z B,
PUEAALT N- 2k ez v] 2 3 il S Ak S
9 HOC2 (U LAR MBI AL Caspase-3 B9k AT, BE
SRER ML BT LAAE S CT-1 AU 3635, oA BE i 4
ROS ¥4 HA 7] G275 3 CT—1 2 35 19 10 T ZEHLH
AW E I, 3 ST R R AR M 15 CT-1 1
k. miH, FFRRFME SIRNA @G CT-1 )5, &
EHENGIL Caspase—3 BRI IS I AE A I8 T R4
FALE A W ER N, R EARHEMRAS T th ROS #%
KW CT-1 3 Rk 8 —Fp i S s R AP AL, R 3]
XFPU A B 4S5 B R AR AR VR . X 5
DONG % " JRIEAY CT-1 Kb BRAEAR O WLAT TG 77
A —E.

AWFFE i — X AL RS S CT-1 FIR BT
PEATRIART . AR R, o B A A HE AR i
POE ERK AR50 LA M X470 S8 Ak R 3805 | Ak 1) 483 49 F
JHT- ™ EE W AL RS T 0 CT-1 Rk A )
fit 5 ERK M3 K. ABF5 A, MEK/ERK 475
PEHI IR PD98059 it fik 2 M il il A AL = s 2 1) CT-1
k. B AT L, ERK AR IR R T4
F CT-1 AR EY AT ", AR A2 Ik E
ERK AT LMEN Ll T 5 CT-1 i ik, XF ERK
WMATREMEDE CT-1 PR A T T — 298

25 L PTIR, ARBESEIE S A AR 15 5 O LA
RAAT ORI, A S ERK RS b
P CT-1 Wyt 2Rk, AR il l S Ak B A Bty ok
1O WA AR 3 . ASBIFFE AN BYF i — 25 3O I
PR AR LA B, AT B B B TR R AEE Y
S

£ % X Wk
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