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Expressions and significances of ERK1/2 in hypoxia/reoxygenation

cardiomyocytes post—processed by H,S
Zhang Liyw,Y ang Shuangqiang
(Department of Cardiothoracic Surgery,The First Affiliated Hospital of Chongqing Medical University)
[ Abstract)Objective : To explore the ERK1/2 expressions and significances in hypoxia/reoxygenation cardiomyocytes post—processed
by H,S. Methods : HOC2 cardiomyocytes were exposed to hypoxia/reoxygenation and then post—processed by H,S. The cardiomyocytes
were divided into five groups:hypoxia/reoxygenation group(H/R) ,hydrogen sulfide post—treatment group(H,S), hydrogen sulfide post—
treatment with ERK inhibitor group (H,S+PD),ERK inhibitor group (PD) and control group (control). The expressions of ERK1/2
mRNA were detected by qPCR,and ERK1/2 protein expressions were detected by Western blot. In each group the proliferation rates of
cardiomyocytes were analyzed by CCK-8,and the cell apoptosis rates were analyzed by flow cytometry. Results:There were signifi—
cantly statistical differences in expression of ERK1/2 mRNA gene among H,S group, H/R group, H,S+PD group and PD group (F=
23.000, P=0.000). ERK1/2 mRNA was over expressed in rat H9C2 cells in H,S group (P=0.005) ,more evident in H,S+PD group
(0.895 £0.106) than in H/R group(P=0.027). There were significantly statistical differences in expression of ERK1/2 protein among
H.,S group,H/R group,H,S+PD group and PD group(F,=5.15,P,=0.016, F,=5.44,P,=0.045). CCK-8 assay showed that of myocardial
cell proliferation was significantly increased in H,S group than in the other groups. Flow cytometry results suggested that myocardial
cell apoptosis rate was significantly lower in H,S group than in the other groups. Conclusion :ERK1/2 mRNA and protein expressions

of hypoxia/reoxygenation cardiomyocytes are significantly increased,with higher proliferation rate and lower apoptosis rate after H,S

treatment. Exogenous donor H,S could activate ERK signal
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pathway , further benefiting the recovery of hypoxia/reoxygena—
tion cardiomyocytes and leading to myocardial protection.
[Key words Jextracellular regulated protein kinases; H,S;hypox—

ia/reoxygenation; H9C2 rat car—diomyocytes
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2 B 40 L A0 94 59 2 E1 VOB (extracellular regulated
protein kinases, ERK)1/2 7£45% I MM &5 #4915 # 0L
Ak SRR R, TR R AR ATH & f
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sulfate polyacrylamide gel electrophoresis,SDS-PAGE) £ [1 I
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TE R R FR A T AREERE S 48 h [N RIATHY 1 44 K2
5% 75 0 B ok e 10% i 4F YA 9 DMEM K5 7890, 76
IEHEEFRAME FREFE 48 h 385 TS 000 306 B b v
920 wmol/L, HiMASH ) 4 1B E S EANMAN 1 20 1E 5 21
M2 Tk EUR AR H/R 4H H,S 2H \H,S+PD 4 .PD 4 %t
ML, 23 BIALEI A . A R 42 (HUR) 25 T B4 02 S8 b 1
TSR AL BRZ 25 T B A B SE AL BRI 20 wmol BiAL A, i
SR A BT ERK 57 25 (HLS+PD ) 78 i — 20 /) 3L A _E i
A 10 pmol PDI8059, ERK Il 574 (PD ) 45 T ik 42,42 4240 B
JE A 10 wmol PD98059, Xt R ZH (Control ) RAEATATALEE, 5
Dy SRR E R4 RT3 48 h R H

1.3 Real-time PCR ## ERK mRNA & &

ERK1/2 J¥ %12 :ERK1/2 J¥31 7 :5" -GCCGCCGCCGC-
CGCCAT-3" ;ERK1 F{i#51%):5’ -TACACGCAGTTGCAGTA-
CATCG-3" ; #5149 :5’ ~-CGCAGGATCTGGTAGAGGAAGT-
3’;ERK2 L5814 5" ~-GGAGCTTGTGGAAATACCTTGG-3";
U519 .5’ ~-GACGCAGTGTTCCTCTCTGCTA-3" il HIC2
LULATHEFR ) ERK1/2 mRNA Fik I IR HGES 415 RNA,
Bifi ) S 58 ¢DNA, P4 1438 48 . 95 CHUZEPE 5 min, 95 <C
AEE 40 5,72 CHEM 30 s—HFH 35 R—ZEM 15 min iR K, 58
AL PCR ¥ 8, WdE B3R IEEHE Y 1™, Quantity One 2347 H
VOGS 2 A, B3 L ERK1/2mRNA F000%
E(integrating optical density,lOD)ﬁfﬁi’%jﬁEﬁ ERK1/2 mRNA
FIAEXS Fab i
1.4 Western blot # ] ALzm it ERK1/2 & @ 4k

8 i is AR AR IE 7357 HOC2 O LAR ik ERK1/2

HEME AR, Bt BCA AN E S, e
I 8%SDS 73 B3 EEIE , 10% W4 5t , FHE 40 ng B, RIG 4
HLE 60 v,3 h FIK TG Aok A i —20Tris 2%
& (Tris Buffered Saline Tween 20, TBST)2 ¥R e L k£
AW—PU R P, BREE 3K, 1K 10 min, FHHE 1 h, &
ST GG W AEBE R AR BT T EE 45, FHQuantity
One FRAXF B $EA 743 B 49348, 10D SRR 451 1 5 i
{3 ERK & AN F5

1.5 CCK-8 sl & s i bl 3 3 %

R CCK-8 /0 A 6 ZHAL PR 2.4.6 h i HOC2
M ULAR MY TOD AR, 7EHH R PO I [ 350 ) 40 B fin 25
CCK-8 VAWK 20 wl(5 mg/ml) V47 7 fL, 484 37 CHEIREEF7
20 min J& , i KB ELE 450 nm (ARG E 10D H,
Yl 5E %= ()5 T0D-F 10D/ h T0D x 100%

1.6 7 X 2w AU ) S L 4n L8 = 5

AE I 800 r/min, 3 min 8505 5 b 15 TR IFE IR
JE o3 BRI A AR TS 72 h (9 HOC2 (WL IR 1% . AL
I« AN LA T2 (% ) =P T AN AR S A AL x 100%, Horp
AT PI(propidium iodide, PDFRICIRFEII AT AnnexinV—
FITC J& {5 [ AnnexinV-FITC #3108 T 55148 69 40 Jfd , P
Yo S A0 R T4
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FRA BRI SPSS 13.0 ST GE 240041, L 4G
SRR DB + ARdE22 (v 2 5) 308 ZREAR AL
AR ZE 2200 BT, WA SRR A I 2500 T, T EL A
K Tukey ¥, K30 7K #E «=0.05,

2.1 H9C2 & L it PCR # i 45 R 2 & ERK1/2 mRNA #5
Fik

Real-time PCR 453 {78 ERK1/2mRNA FE K KIA7E H,S
20 (1.374 £0.270) -0 WLAN A5 H/R 41(0.590 = 0.046) H,S+
PD 20 (0.895 +0.106) LA} PD 41 (0.211 +0.025) L3 2 74
Giiteg i L(F=23.000, P=0.000) ; H,S £ (1.374 = 0.270) K il
HOC2 4 ERK1/2 mRNA H A X B . 235 (P=0.005) , i
H,S+PD £41(0.895 + 0.106) %% H/R 2H.(0.590 = 0.046) %15 H] i
(P=0.027),PD 41(0.211 £ 0.025) ,Control £ (0.257 + 0.104)4H
XTRIBAI I A AR TS 5 AR T AL AR L, R B
ERK1/2 mRNA k800 (& 1.2),

MarkerZ

H/R 4] HS4l HS+PD 4l PD4l Control4l

B 1 &2 HIC2 (L ALZERE ERK mRNA [E
Fig.1 ERK mRNA expressions of HOC2 cardiomyocytes
in each group
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Fig.2 ERK mRNA expressions of HIC2 cardiomyocytes

in each group

2.2 Western blot 2 #7 4 R 2 7 HIC2 «& ILém i ERK1/2 %
& 89 KA

Western blot 45 3 i 7n ERK1/2 & 1 #£ A 78 HS 4
(ERK1:1.986 + 0.184; ERK2;1.993 + 0.175) fl.Cy LA 5 H/
R 20 (ERK1:1.317 £ 0.179; ERK2:1.062 = 0.161) \H,S+PD £{

(ERK1:1.615 +0.12; ERK2:1.328 + 0.047) L }2 PD #H (ERK1
0.925 +0.42; ERK2.:0.735 + 0.369) #1540 [] 22 576 Go 2
Y (F:=5.15,P=0.016;F,=5.44,P=0.045) , H,S+PD £H%; PD 41
ControlZH (ERK1:0.874 + 0.41; ERK2:0.702 + 0.258) F¢ ik A~ B
I B R ST UG SR T LA b, KR ERK1/2 ZE 3%
IKHEIN (& 3.4)

H/R 41 HS 4

H,S+PD 41 PD4L

Control 4

ERKI1
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B 3 &4 HoC2 MAL4RE ERK EHFRIAE
Fig.3 ERK protein expressions of HOC2 cardiomyocytes

in each group
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Fig.4 ERK protein expressions of H9C2 cardiomyocytes

in each group

2.3 CCK-8 skAbim| 3% g4 &
TE CCK-8 A2 5 /R H,S 2R 110 LA 45 HeAs B
A A R R i, HoP Control 2354 K (114.0 +
19.0)% , B4 S 4 H,S ZHES A% (96.0 + 13.0) %48 H/R 21
B (62.0 £22.0)% , H,S+PD ZH3#75 % (86.0 £ 17.0)% ,PD 41
HIPEAR(53.0 £ 9.0) %G N, BRI &7 220007, S5 R PUR A
[ 2 590 2 5 A e a2 7 L (F,,=84.00, P,,,,,=0.000) , A [ B:f
(] S5O LR ML RS BB 3 22 5 (F,,,=43.67 , P,,,=0.000) , H.2H %
G S PE S AR (Frnergra=146.31, P =0.000) .

Fz1 &HHIC2 LANMAETAR (%)
Tab.1 ERK proliferation rate of HOC2 cardiomyocytes

in each group (% )

251 2h 4h 6h

H/R 41 0.274 0.283 0.444
H/R+H,S 41 0.333 0.351 0.655
H/R+H,S+PD 41 0.275 0.285 0.514
H/R+PD 21 0.232 0.287 0.356
Control 2 0.408 0.448 0.877

2.4 X e 0 = F

TR AR I 25 SRR B A T U, Ik
2 (52.43 £ 6.64)% H/R 2 (43.59 + 4.86)% , 40 Ml 77 L F+
18 LS 4H (25.00 + 4.43) %H1 H,S+PD #H (34.03 = 1.78) %4l
JAT- 2R, Ho Control 4H.(15.37 + 1.91) %I TR A%, 2
SR G X (F=22.79,P=0.000) (] 5 .6),
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Fig.5 The apoptosis rate of HOC2 cardiomyocytes in each group
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S A BT RS (HRBRAL S AE AR N SR 38 A o
ML= A B AE R, LR MR e 2 T, 0k
2P i U070 ERK & R EZ (0]
(OCZ B AT N R WARGE , PRIHAS S g ik v K
B HOC2 O LA ke e 4R 52 SRS A8 ) o) e 4R 5 4
WLER B 0 & A Ak &5 5 - s A7 5 ik
i BFST ERK k748 1k
A 5% 1 Ak EUS Ab BR 5 200 ERK 2 3%
IR = S AR RS2 5057 He Al SR real—time
PCRA& M| ERK1/2 mRNA , Western blot ¥ 480> JIL
YR EE 1, CCK—8 Azl 40 ff 344 5 %, it =X At A (SRS
MPT-R, ML B E E HOC2 A rE i ik EUn 4k

PR 9284k, 3 ERK1/2 FEmiAk U5 Ab B i %
KR, o 5 P HS A L E AR Ml
WRBAE S BB RE 2 2T 4 s HS+PD
AN S AR 35 2T T ) i PD 20
sz w e s H/R 20 B HLS 20 156 A B Ak U db i
R LA FHT 5 o BE 2 ] T ) B 56 P ke 40 A SRR 0
S

Real-time PCR Fil Western blot 2 F 5124351 A
ERK 3L KDL M ERK & K F#EAFF5E . real—
time PCR 25 % W /n 76 H,S 41090 fL 40 ig ERK1/2
mRNA R E L8 H/R 41 H,S +PD 41 LA K PD 41
BH A4, [FAE Western blot 455 ik 7 ERK1/2 &
I IATE HS 4 A0 NLAR B4 H/R 4 H.S+PD 41
DK PD I & . H,S 4 ERK1/2mRNA 7KF-3
L HR A2 %18 H,S AEmAL S /ER R ERK
Fihr= A EIE  HS+PD 415 H/R 417F ERK £iA 5
X IAHZEASIA 5, TR ERK 38 A HAm 6 57
FIVEF T 2, H,S ZH1%) ERK iR A5 H,S+
PD 21 Rk T, W RBIE S Ak S A 3 8 iy
5PD98059 (MAPK 1 ifill 1) ) 411 i) (%) 38 18 A [7] 12 Sy
ERK i % H.S 405 H.S +PD 4 & & 2205 A o5
— A7 T SE7E 90 1 350 (VR R S fb S5 b BRE
T] fE M HAth 22 520 ERK 38 1 H/R 20 1 Control
41 2R I8 T 22 5 SCIRAH R 2 s AR A S5 A B 3 7T g
WO ERK K,

CCK-8 JE K I 45 5 8 7n HoS 21 Y0 L4 i AH
WA A FE A B B3 0, Horp HLS 23 5H R AH
Xy, PD ZHIGHH AN BRI, 3 2 BAH 2 5 HoS+
PD 415 H/R 7ER5E % T R 2L A B, HnT 5
JE R HS+PD ZH A IR X ERK 38 [ 5 e S B0
B RIS BA S 5 PR 45 S T A1 Ak S0 A 2R
ERK &k, O WA ARG G R34

it 22 L ASORS DU 45 SR B 7R HLS 2190 LA fif
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FJE ,ERK1/2 mRNA Fik 3 finbé 5 23w , ERK1/2
HHRIRBD PTG, ot B A S
55 32 ARG 50 I PN 52 R 1 R T BTG A, FLrh i
RO e S AN N T2 RS AR 2 456, 5 &
SIS R VR = A Geb2 E AW, NI
Ras i}, WG Ras 18 55 22 247 15 0 2R A 40
HI B 25 4, 0% MEK $30 ERK iR 11, 3%
ERK 3 8% , i 40 MAPK ZE3k 34 hnin hibeds 22 53
24 Yl AN T B g A S A AME S A
A%, S T R 200 B U R i 2 A B 5 L 43 Ak
DI RAE T A CAE A . JRIRZ: ERK 4802 40 i A7
TGS R, 2 A0 M08 715 538 B A R 4y, 32 %)
U, 20 -5 28 AR S ™, I 29k I
N7 38 L B AL TS ERK 5 53 B 1] PD98059 J&
AH A ) fz 2z I A EUE 5 VR T AT g
5 PD98059 A, [FFE ERK 15 51 i i i 2
IRBUIR T B PR O PR A -2, R S RS 4 i RE
R INK F1 p38 18 B LR35 AV 2,
ol BRAL RS O LR B Y 2 T /R 3 i T INK )
BER AL T A R R B IR b ERK, I35 5 R W30
AR EAE R, ] B e ek ERK HET
BT RS . HEE R AL S5 5 R ) b 2
{23 T ERK1/2 28 A9 AR ORI O L5 327 il A 5 )
PERAFNG R PG AT DL sasi Ak S0 b B R 2 A
PR LA 0 1O LA B R 7 A1 L 5 5 47
TG O LA M T BRI S5 A B SR VE

ARG 45 5 1 R vk B A A U A 3 AT
HOC2 LM ILAIMI ERK1/2 25 63k, 35 R A 7R
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LA A | FEAIL 5 388 oo DLZR i ERK1/2 18R
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