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Anti-oxidative Effects of Ischemic Postconditioning on the
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[ Abstract] Objective To explore the anti—oxidative effects of ischemic postconditioning on the swine model
of acute myocardial infarction. Methods Fifteen Diannan small—ear pigs were randomly divided into three groups:
(1) Sham-operated (S, n=5) group; (2) Ischemia—reperfusion (I/R, n =35) group; (3) Ischemic
postconditioning (IPC, n=5). The close—chest swine model of acute myocardial infarction was established by
coronary occlusion with balloon angioplasty. ECG and blood pressure were monitored during the process. Serum
biomarkers malondialdhyde (MDA) and superoxide dismutase (SOD) were assessed before ischemia, 2 h after
reperfusion and 24 h after reperfusion. After 72h of reperfusion, infarction size was measured by
2, 3, S-triphenyltetrazolium chloride (TTC) staining. Results (1) Levels of serum MDA were all significantly
reduced in IPC group compared with IR group (P<0.05) , and the activities of SOD were enhanced (P < 0.05) ;
(2) In the IPC group, infarction size was smaller than that in IR group (P <0.05). Conclusions Ischemic
postconditioning can protect myocardium against ischemia—reperfusion injury in swine, the mechanism may be
related to decreasing oxygen free radical MDA and increasing the antioxidant activity of SOD.
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Tab. 1 The SOD and MDA levels of swines in each group [(X+s) n=5]
a5 SOD (U/mL) MDA (nmol/mL)
Bl Il AT TR 2 h FHHEE 24 h Bl il AT TR 2 h FHHEE 24 h
S 48.21 £2.66 50.91 £3.11 51.23 £2.56 3.64+0.23 3.82+0.22 342 +047
IR 4 50.26 +2.02 24.86 + 1.88" 2542 +2.54% 3.24+0.13 7.63 £0.71% 6.71 £0.58%
IPC ¢H 49.44 +2.39 28.96 +2.10* 31.28 +2.46™ 3.29+0.18 6.52 +0.64™ 5.77 +0.63™

5 SYHEE, “P<0.05; 5 IPC 4lkb#E, *P<0.05.
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Tab. 2 Infarction size of swines IR group and IPC

group (Xx+59)
4 5 n DFRTE R (%)
IR 4 5 23.26+3.13
IPC 41 5 10.89 +2.02°
HIR A, "P<0.05.
3 3

H i 2% 2 B B i s AL B L. S . RO A
RUEE /N SO IR P RO i, R AR TR
AR HLE ik 5 N 28 B R 23 1 4 40 LR 3P 7
Hing ot

ARG 3 ) BRE AF 1 56 ik S P B =0 AL
BRI P L S A TR0, S e s R ER R A
- FER, SEBL T LB I AN A BRI i 2 S T I
TR TR s, OmE ., ElkER & TTC
Yo, 357 557 % DD o 20 TR L P 3 A TR A s
. SR RIS N A L, ERRE R
4P LAD 60 min BCONIERIAE , 17ERFERS 30 s,
TR 30s (FEFR 8 W) RPGk I f5 AbHERE 25 45 /N0
PR . DR N I, XA O LB ot 0 1 46
fr= AR .

O FEE RO, AEMEESS
Tk —id s, bR PR RS ENE A
F AR O AL AT ot P 4 v e T R A
i == BB SO MW INIUE 7 S o 3 IS P U =)
IO, B4R A S S0 LA RS b B 2 R A
NEWimR4s &, 5IENg Bt S E R, B g md
ALY, TS | AN A W 5 R AR A RN AR i
e, mASBCOUAEMEG. i
Ji Ak B A4 O LR B T A ELARAIL ] ot A TE A
2B A A PR A A S AR R R
ATREE IR DN E R iR R 2 —5 1,

AHBIGE TR RS FE b2 H A AR B
U B W 2H 2 PN 48 B H i KT R S8R 10409 A R 1 1)
AR AR, MDA JEJR i A AL 2K =, K

WL AT S LA P g it S Ak RO AR, 31
R WL AU Az A i B M E AR . SOD
FETHBRR N B R e, I A e I
ROV AUATE B A B 3L EE T, ARG R BN,
Sl i Hede, Bl FEE T A FET S 2 h
24 h B SOD {H B2 I, MDA KFHEEH R, £
A Gk 10 P S B 2 N T AR AR T S T
BT A LN . S PR R e, ik
MG A PR SOD (B B 248 5, MDA B B E R,
25 SRR G IS A0 B AT ReE A 4R A FR 3 0 A s ek
DR E LR 2 N B RE 1 & 5 O LR AE
. AR REE R 5 H g 2= 38 X 5 A3 A
W/DTE P E R I R e A, S B A A
S A DT & 472 20 I AR 47 4V A0F 98 485 SR A —
E&W, 16, 17J‘

M2, ARWEFE SRR Bl s AL B 0T BRI e b
AH MM AR, £ 5O DL AR B BT 4E fL RE
FR O U FESE L, e it A B O ILAR 371
Al RE S AL E ML OC, YO L ER
PGS HETT T # AR E, HEE Y T IR 1
AR IRABA.

(5% 30 k]

[1] ZHAO Z-Q,CORVERA J S,HALKOS M E, et al. Inhibi-
tion of myocardial injury by ischemic postconditioning dur—
ing reperfusion : comparison with ischemic preconditioning
[J]. Am] Physiol,2003,285:579 — 588.

[2] CRISOSTOMO P R,GEORGE M W ,MEIJING W , et al. P-
reconditioning versus postconditioning: mechanisms and
therapeutic potentials[] 1. J Am Coll Surg,2006,202(5):
797 - 812.

[3] HAIMEI SUN,TAO GUO,LIU LIU, et al. Ischemic poste—
onditioning inhibits apoptosis after actue myocardial infarc—
tion in pigs [J]. Heart Surgery Forum,2010,13 (5):
305 - 310

(4] MM, SR, B b L LR 1R F i At 55 i
IRBFFELT ). 9B 4,2011,27(6): 1 111 - 1 113,

(FHE5 21 50)



55 43 (YA, 5. X R AL e SR 4108 B A7 L A A S B 21
[7] EFFERTH T,DUNSTAN H,SAUERBREY A,et al. The a— [9] CHENH H,ZHOU H J,WU G D,et al. Inhibitory effects
nti—malarial artesunate is also active against cancer[J]. Int of artesunate on angiogenesis and on expressions of vascular
J Oncol,2001,18 (4):767 - 773. endothelial growth factor and VEGF receptor KDR/flk—1
[8] CHEN H H,ZHOU H J, WANG W Q,et al. Antimalarial [Jl. Pharmacology,2004,71(1):1 - 9.
dihydroartemisinin also inhibits angiogenesis [J]. Cancer (2012 -02 - 21 Yk&)
Chemother Pharmacol, 2004, 53(5):423 - 432.
(3RS 15 10)
[5] SASAKIH,SHIMIZU M,0GAWA K,et al. Brief ischem— 384 - 386.
ic—reperfusion performed after prolonged ischemia (is— [12] PNEEHE, BRVE , Wi L, 45 . DIBREE B d T O IR
chemic postconditioning )can terminate reperfusion arrhyth— FERERL I AT RS ()] TP E A AR ST S IR R
mias with no reduction of cardiac function in rats[J]. Int FRA ,2009,13(46):9 032 - 9 036.
Heart J,2007,48:205 - 213. [13] ZHAO Z Q,VINTEN JOHANSEN J. Postconditioning:Re—
[6] DARLING C E,JIANG R,MAYNARD M,et al. Postcon— duction of reperfusion—induced injury [J]. Cardiovasc
ditioning via stuttering reperfusion limits myocardial infarct Res,2006,70:200 - 211.
size in rabbit hearts: role of ERK1/2 [J]. Am J Physiol [14] SUN H Y,WANG N P,KERENDI F,et al. Hypoxic post—
Heart Circ Physol,2005,289:1 618 — 1 626. conditioning reduces cardiomyocyte loss by inhibiting ROS
[7] THIBAULT H,PIOT C,STAAT P, et al. Long—term bene— generation and intracellular Ga* overload[J]. Am]J Physi-
fit of postconditioning [J]. Circulation, 2008 , 117 (8 ) : ol,2005,288:1 900 - 1 908.
1037 -1 044. [15] ZHOU J F,CHEN J X,SHEN H C,et al. Abnormal reac—
[8] ILIODROMITISE K,GEORGIADIS M, COHEN M Vet al. tions of free radicals and oxidative damages in the bodies of
Protection from postconditioning depends on the number of patients with chronic glomerulonephritis[ J ]. Biomed Env—
short ischemic insults in anesthetized pigs [J]. Basic Res iron Sci, 2002, 15(3):233 - 244.
Cardiol ,2006,101:502 - 507. [16] GUMINA R J,GROSS G J. If ischemic preconditioning is
[9] SCHWARTZ L M,LAGRANHA C J. Ischemic postcondi— the gold standard , has a platinum standard of cardioprotec—
tioning during reperfusion activates Akt and ERK without tion arrived comparison with NHE inhibition[ J]. J Thromb
protecting against lethal myocardial ischemia-reperfusion Thrombolysis, 1999,8:39 - 44.
injury in pigs[J]. Am Physiol,2006,290:1 011 — 1 018. [17] HALKOS M E,KERENDI F,CORVERA J S,et al. Myoc—
[10] PMAGAR, S0, W, 5. Bl f5 A B 48 /N Stk O ardial protection with postconditioning is not enhanced by
WFRZE TR AR AR I ZE [T ]. EIKEE 2~ ,2010,39(5): ischemic preconditioning [J]. Ann Thorac Surg,2004,
522 - 523. 78:961 — 969.
CUL] PhieEAy , 0% WA, 45, Rt A B X ALt (2012 - 01 - 02 Weki)

BETEBI RN [J] SSHEEARE,2010,26(3):



