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Akt p-GSK-3B #5438 28,V (P<0.05), 5 I/R A%, Urocortin-I 28 LDH,CK-MB, TNF-o IL-6, ICAM-1.ROS
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[ ABSTRACT ] Aim To explore the improvement effects of Urocortin-I on myocardial monophasic action potential
and oxidative inflammatory response in ischemia-reperfusion (I/R) myocardium by activatingAkt/GSK-3 B pathway.
Methods Langendorff perfusion model of isolated myocardium was prepared and then divided into control group, I/R
group, Urocortin-I group and Urocortin-I+LY group.  The control group was given routine perfusion, I/R group was given
routine preconditioning, Urocortin-I group was given Urocortin-1 preconditioning, Urocortin-1 + LY group was given
Urocortin-1 and LY294002 preconditioning before ischemia-reperfusion.  The differences of myocardial enzymes, infarct
size, monophasic action potential, inflammatory factors, oxidative stress products and Akt/GSK-3 3 pathway molecules a-
mong the four groups were compared. Results Compared with the control group, the contents of LDH, CK-MB, TNF-
a, IL-6, ICAM-1, ROS, MDA and the size of myocardial infarction significantly increased, while the levels of APA,
APD50, APD90 and the expression of p-Akt, p-GSK-3B significantly decreased in the I/R group (P<0.05). Compared
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with the I/R group, the contents of LDH, CK-MB, TNF-a, 1L-6, ICAM-1, ROS, MDA and the size of myocardial infarc-
tion significantly decreased, while the levels of APA, APD50, APD90 and the expressions of p-Akt, p-GSK-38 significant-

ly increased in the Urocortin-I group (P<0.05).

Compared with the Urocortin-I group, the contents of LDH, CK-MB,

TNF-a, IL-6, ICAM-1, ROS, MDA and the size of myocardial infarction significantly increased, while the levels of APA,
APD50, APD90 and the expressions of p-Akt, p-GSK-38 significantly decreased in the Urocortin-I+LYgroup ( P<0.05).

Conclusion Urocortin-1 improves monophasic action potential and oxidative inflammation in I/R myocardium by activating

Akt/GSK-3 B pathway.
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E T B (Akv) /B 5 B R 38 (GSK-
3B) P EEATCAAECIL VR fifhd B2 5%
i SNSRIV SN | Bl AR H AL R A )45 = i
I/R BRIBLAERS il Al B GSK-3B Piff {5540 T &
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cortin-1 4 Fb %%, Urocortin-1 + LY 2.0 LR H W
LDH CK-MB 5 & B B4 i ( P<0.05)
2.2 4 ADAFETRERAI LS
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550 HRAL Fu 85, /R 2H 0 FIUAE ZE T AR B I8 386 T ( P
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IR 8> (P<0.05) ;55 Urocortin-1 4 H %, Uro-
cortin-1+LY 20 {0 LR ZE T AL S 38 i ( P<0. 05)

£1. 4 ACALFEH RS LDH,CK-MB & 21L&
Table 1. Comparison of LDH, CK-MB contents in myocar-
dial effluent among 4 groups

Vil n LDH(U/L) CK-MB(U/L)

Xf B 6 13.21£2.99 3.59+0. 68

I/R 4 6 72.39+11.95° 32.45+6.71°
Urocortin-T £ 6 32.12+5. 68" 9.19+1. 42>
Urocortin-1+LY 41 6 60. 199, 12° 24.23%5.61°

a A P<0.05, 5% B4 LA ; b P<0.05,5 VR 4L E; ¢ 2 P<
0. 05,15 Urocortin-T 20 b4,

A XERZH I/R# Urocortin-I28  Urocortin-I+LY 48

I AESEEFR (%)

THRLH I/RZE  Urocortin-1Z8 Urocortin-I
+LYZ4H
E 1. 4 HOHFEEERRAILLE (TTC Jefa) a} P<0.05,

XA LE; b R P<0. 05,5 /R A HE; ¢ 24 P<0. 05,5 Urocor-
tin-T 20 HO&
Figure 1. Comparison of myocardial infarct size among 4

groups ( TTC staining)

2.3 4 HOAEBENMEBRMIEE

X IR H A, /R 40 LK APA  APDS0 |
APD9O /K- B B A% (P<0.05) ; 5 I/R 4H L&,
Urocortin-1 ZH.0>Z JILAY APA . APD50 . APD90 7K -1
WHEN(P<0.05) ; 5 Urocortin-1 4 H 35, Urocortin-1
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+LY .0 F LAY APA _APD50 . APD90 7K - B I [
K (P<0.05,%2) .

F2. 4 HOEMBENIEBMAILE
Table 2. Comparison of ventricular monophasic action po-

tential among 4 groups

JyeH n APA(mV)  APD50(ms)  APD90(ms)
paiists| 6  65.12+9.23  16.51+2.62 76.21+11.37
VR 41 6 54.03+8.68° 12.77+2.15* 62.56%9.26"
Urocortin-T 41 6 61.36+7.82" 15.36+2.31" 71.44+10.38"

Urocortin-I+LY 20 6 57.23+9.71° 11.76+2.44° 63. 14x8.24¢

a N P<0.05, 5% B L ; b A P<0.05,5 /R 4 HLE; ¢ N P<
0. 05,5 Urocortin-1 2 L35 .

2.4 4 ACINPREERFSENLLE

K H ELISA 3205 & 0o AL 2 8E I TNF-
o JL-6 ICAM-1 [ & &, 85 R W3 3, 55X 4l L
BOU/R AW TNF-a IL-6 ICAM-1 (& & W] i
BN (P<0.05) ;5 I/R 4l H, Urocortin-T 1.0 ILH
TNF-a IL-6 ICAM-1 {55 B /0 (P<0.05) 5 5
Urocortin-1 20 6%, Urocortin-1+LY ZH.0 )LH TNF-a |
IL-6 ICAM-1 #y& f B B3 hn (P<0.05) .

%= 3. 4 AL TNF-o IL-6 ICAM-1 &£ HILL 3
Table 3. Comparison of TNF-«, IL-6, ICAM-1 contents in

myocardium among 4 groups

il n TNF-a(pg/g) IL-6(ng/g) ICAM-1(png/g)
Xt B2 6 0.78+0.12  26.31+5.28 11.38+1.96
I/R 4 6 3.25x0.72% 131.44£20.36" 72.31x11. 74"

Urocortin-I 41 6 1.36+0.23" 43.12+8.97" 23.53+5.58"

Urocortin-I+LY 41 6 2.51+0.48° 103.66+21.39¢ 51.32+7. 33¢

a } P<0.05, 5% LA FL#; bl P<0.05, 5 VR HHE; ¢ N P<
0. 05,5 Urocortin-I 4H FL#5

2.5 4ADAPEUEHTHEER LR
KT TBA 2500 &0 A 0 L Hb S0 Ak 0z 3™ )
MDA 15 5, & ROS 12051 & 0 AL v 48 Ak 7
WU ROS BB G2R IR 4, SXFIRALIE, 1/
R 2.0 WLH ROS MDA 197 5= B B35 I (P<0.05) 5
5 1I/R 4 %8, Urocortin-1 41.0: )L ROS MDA R4
TR (P<0.05) ;5 Urocortin-1 41 [, Uro-
cortin-I+LY ZH .0 Il ROS . MDA Y & = B i 4
(P<0.05),
2.6 4 HOALHR AkY/GSK-3B BES FEEM LR
K H Western blot &L JILH p-Akt, p-GSK-38
A AR LK 2 K5, SRR AL, /R 40

WL p-Akt \p-GSK-38 11 7 & B k> (P<0.05) 5
5 I/R 4 e #¢, Urocortin-1 2.0 L p-Akt , p-GSK-
3B WY B WA I (P<0.05) ;5 Urocortin-1 2H b
A, Urocortin-1+LY ZH.0 LT p-Akt, p-GSK-3B 1975
= B (P<0.05)

F4. 4 HOALH ROS.MDA & =RILEE
Table 4. Comparison of ROS, MDA contents in myocardium

among 4 groups

ol n ROS( MFT) MDA ( pmol/mg)
Xif HE 21 6 0.32+0. 07 2.65+0. 52

I/R 41 6 5.61+0. 95" 13.28+2. 35"
Urocortin-T £ 6 1. 46+0. 25" 5.12+0. 83"
Urocortin-1+LY 41 6 4.82+0.77° 11.562. 14

a A P<0.05, 5% B4 LA b P<0.05,5 VR ALILE; ¢ P<

0.05,5 Urocortin-1 2H 135,

.

XfFR4H

E 2. 4 HiOALE p-Akt p-GSK-3p B A&
Figure 2. Protein bands of p-Akt, p-GSK-3@ in myocardium

/R Urocortin-1ZE Urocortin-I+LY2H

of 4 groups

& 5. 4 AOHLH p-Akt,p-GSK-3p S EHI LR
Table 5. Comparison of p-Akt, p-GSK-3f expression in
myocardium among 4 groups

! n p-Akv/E Akt p-GSK-3B/. GSK-3B
X R ZH 6 0.92=0. 14 1. 04+0. 22
/R4 6 0.36%0.07" 0. 240. 06*
Urocortin-T £ 6 0.86+0. 15" 0.81+0. 14"
Urocortin-I+LY 2l 6 0.4520. 08° 0. 4020. 08°

a i P<0.05, 5¥HR4IH A b o P<0.05,5 /R 414, ¢ h P<
0.05, 5 Urocortin-I £H Ho 4%,
3 4 1

TEODHLETT /R At B, 76 2 R B A AL
Wil VE R T OV BB, O /R Bt H
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A PRIG YT T i 2 i M o5, O WU JE A8 35 #5232 PCI
IGYT RS S By P e R 3l kL K SR i Co JUL A4
Ui, (0 /R 0 E) 235 M IR 7 ROCR S A
I, IEAE RO IL /R 05 A B 36 A T O I 453,
MIRFSE PR, A SE IS AE 25K Langendorff 7 R 48
HEEST T WL /R AR 58 0 AL LDH , CK-MB
B i BRI B0 LA BE 1o AR A T 3R BE A 0 LA
R, AR R, BIROHILED VR EW
LDH CK-MB & & SO LA 8 T AR 15 WY 3 186 n, 3d,
B Langendorff 73 R4 H 1) /R i 251 T #k
O E B E, 78 B A b, A S0 5008 R 5
Urocortin-1 X /0> IL /R 45 AR HEM . Urocortin-I
(O ILER 7 FH DA B A O g 35 0l TR DR s 0 UL
(R Bl R o gl iE S0 LR O LB 7 VR A Y
BRI BE R 107 mol/LYY, N b AS S5 8 1 8% 107
mol/L % Urocortin-I 7E-0> AL I/R ®i#EF7T AL B @
WO LR 405 R FE & PR, Urocortin-1 T Ab B fE 4%
B2k LDH , CK-MB # 52t J o0 WA BE 1 £, 158 B
Urocortin-1 X100 L I/R #5455 A R VER .

O WL L/R B0 1) 2k R 95 Je 224 B A BRI
AL4G ATP 3838 ¥ B0 S 40 it i it Bl i) sl L Ao
AR | B I A PP R £ IR T T o 1) R
A ARIE B I BT o R AH Bl AR F A6 2 S JRy S 4H 41
ZRE DI E IR bR , BRI RS A o AL
2006 1 B AR A im0 AR S B R TR GO LB B
VEHL{I ) APA . APD50 . APD90 4 BH 5y /b, 1A 1/
R HIUA Sl A F A B RR AR A AR /N 2 11 1] 52 1)
O WL T3 HE I R 2R e A AU 7R A% B
AL R 20 e T | AR AR Ak R I R O B A
H TNF-o IL-6 ICAM-1 45 4 fifd X 1) K 2 43 W fig
B A S JE SN YR TIOR , ROS 1Y K 2 2F B0 fig
5 NE & A A A RO 7 AR R AT ) MDA #E R
E BRSNS [ 7R R o0 LA 455 R o) A
SHE 1/R LAY TNF-o IL-6  ICAM-1 ,ROS .MDA
SRR DL /R O LAY AL R E BN 4
B 300G . 7F I/R 8 Urocortin-1 #E47 FAL B )5 |
O WL AR BN VE HL 7 1 APA L APD50 . APDOO 14 B 5t
Bahn, iiicr LA TNF-au IL-6 . ICAM-1 ROS MDA [¥J
T P I > , Wi Urocortin-1 BE % [A) B 20 35 1/
R U LA BRAH Bl 1R FASE B 48U AR 9 RE SN

TEMHH T Urocortin-1 F &R A0 LR 1E ),
ARSI — 2 XA T A F A ] B o T AL R AT
T, 2 ERRE T GSK-3 A& 41l N —Fh
REAE 10 DR T B ) e , 5 3 1 Ok Bk 22 BfF 9
B GSK-3B XL bl E ML A fL A% F «B FH

FIEEAERS ) Ak J& GSK-3B 1 i 707,
Akt KA BEIRALS REUS 11k GSK-3B Lk AR 1k,
p-GSK-3B 22 T4 ATP Bl i #% N T «B F)
YEH Y Akt & 4B LR AL )5 , GSK-3B FYBE IR 1t
FREE TR 0 P 34 5, 0 77 A Ao X 0 R 3 3 1
A FLAY PR REAS RN ATP AR D78 B A H A6 £
s R NI B 3 3 6 A PR T B 1 1R 45 B 08 52 i) 4
PR AE R BB FEAR SR R /R O L
p-Akt p-GSK-3B % 1t W] {2l /> | Urocortin-1 i 4k
PEAEAZHEIN p-Akt,p-GSK-3B WY& &, UHL.O ML I/R
RERS 1 Akt/ GSK-3 3 1% & AE 41l 1T Urocortin-1 M
AEfl /R O L ) Akt/GSK-3B 18 % & A= 3006 | 31X
WA BE/Z Urocortin-1 & FFO AU ERI BBLE . A
T B uEX —HL], Akt BAPHIR £Y294002 5 Urocor-
tin-1 BE5 FH T /R F40 38 76 0 LY294002 )i,
Urocortin-1 Ji 52 I/R O L5 . 203 1I/R O JULEA AR
SR A B SR RE S 0L () VR B ) 559 , Pl I E 5K
Akt/GSK-3B 38 [ IIE /5 T Urocortin-I ¥4 I/R
ORI IPE

28 A |, Urocortin-1 BERZIHES I/R O W4T
3 /R U LA R B A A7 B A8 Ak ARE 2 I K
% VR DWLAY Akt/GSK-33 3 % , Akt/GSK-33 i i
I #8435 T Urocortin-1 %F I/R U LB 45 4
ERL,
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