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The effects of endomorphin —1 postconditioning in rat

with myocardial ischemia reperfusion injury
ZONG Qiao-feng,ZHANG Guan-jun,YU Ying, ZHANG Wei-ping, LI Zheng-hong
( Department of Physiology , Bengbu Medical College ,Bengbu Anhui 233030, China)

[ Abstract] Objective: To investigate the effects of endomorphin-1 ( EM-1) postconditioning in rat with myocardial ischemia-
reperfusion injury (IRI) in vivo and to assess its mechanism. Methods : twenty-four male Sprague Dawley rats were randomly divided
into 4 groups :sham group (S group ) , ischemia-reperfusion group (I/R group) , ischemia postconditioning group (IPO group) , EM-1
postconditioning group( EM group) . S group was established through threading under the left anterior descending branch of coronary
artery and no occluding for 150 min;I/R group was established through occluding the left anterior descending branch of coronary artery
for 30 min and reperfusion for 120 min;IPO group and EM group were respectively intravenous injection 0. 9% NaCl 0. 5ml and EM-1
20 pg/kg on 5 min before reperfusion,then reperfusion for 120 min. Dynamic index of blood flow was recorded and analyzed. At the
end of reperfusion, arterial blood sample was obtained to measure plasma contents of malondialdehyde (MDA ) and the activities of
superoxide dismutase (SOD) ; the rats were sacrificed for assessment cell morphology of light microscopy. Results; Compared to S
group, the heart rate ,mean arterial pressure and rate-pressure product were decreased in I/R group( P <0.05 ~ P <0.01) ;the contents
of MDA was significantly increased and the activities of SOD was significantly decreased in I/R group( P <0.01) ;in cell morphology of
light microscopy, the damage of myocardial structure was significantly increased in I/R group. The heart rate ,mean arterial pressure and
rate-pressure product in IPO and EM group were increased compared to I/R group except of MAP at 120 min following reperfusion in
EM group(P <0.05 ~P <0.01) ,the contents of MDA in TPO and EM group was decreased and the activities of SOD was increased
compared to I/R group( P <0.01) ,in cell morphology of light microscopy ,the damage of myocardial structure was significantly reduced
in IPO and EM group. Conclusions: EM-1 postconditioning can relieve ischemia reperfusion injury in myocardial protection, EM-1
postconditioning produces the protective effect by reducing the MDA and increasing the SOD.
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KIE Fi 5 KIE 725 K IC G R 25245 I Ab P o
RO AL IRL, P I ME AR ( endomorphin, EM ) J&
1997 4L BLAY R F-BE DU KT EM X w Bi] -2 (K47
AR A B o B R 2 R P R
RN R 1 IRTIN 1 = G = R A | B R Loy T T
HHEEEY)2=UHE. EM A 2 Fl'. EM-1 ( Tyr-Pro-
Trp-Phe-NH2) Fll EM-2 ( Tyr-Pro-Phe-Phe-NH2) |, H:
EM-1 TERGH i Ao iz BB, 25 7E
B A A AR I T T R & AR
F . EM 1B 580 & 3R P9 JE P B 5 K, BA T R Y
MRS, HOE A IR R FEC AU ER, Mok
A S SRR FT , PRI, A 9% 8 ek 7 7R R R R
L IRT AR 855 EM-1 5 ARG L IRT A9 PR 9
YRR, Rl R I FH S AR S 3040 40

| MRS

1.1 SE%shdh RN S SD MErE KR 24 H |
R JTT 250 ~350 g, HYIE 36 B2 2 Bg S50 3 b i
#E,

1.2 XA EM-1 19 H & Sigma 24w, R TE
SR A KRB E A R A E] KEABE A -
MR R /), Y 8 (MDA) K M4 1k
Yk AL (SOD) I &34 F RE ot gl A ) TREE
T .

1.3 Sk

1.3.1 RHIEARKFO L IRD A 5256 [T K R
B 12 h, HHROK, ARHT 4% K558 1 ml/100 g
JE R VRS RS S AP EM [ 2 TR ARG SR IE )
H RS TS E IR, WA
2 ~3 ml/100 g, FFMATFR R 70 ~80 K/ 51, [RIHT 43
BN R Bh K, AT SR Bh Bk A, $T T O i
Med-Lab & 4t, 5% B i 5% 0 R IR 28 4k, KR
B AT AR X B35 & IR B A2 % 3 4 AT\ 2y
2.5 eI I M Bl o B AT s, SR 5 43 B8 0
WEREFE e, FEAOE NI, H 5-0 g2 2 e btk
K ZERTI S (LAD) o b 173 B gead, 26 (1 Wi sin 2
1 DRI Fa5E 20 min J5 il R IR 24655
A AR Sk RSk DS 1 ARG A
[, CoHL BT AT UL ST B 5 75 1) L4, A0 WL il
B, BRIl 30 min J5 AR SR VOB M IATTF 222k,
FHEVE 120 min, SERUE ] I/R B

1.3.2 yeHAbFE ¥5 24 HSD MEMEK BUBEHL S K
44 ABFARA(SH) Sl LR (1/R) 4 sl 5
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ALHZH (TPO 4H) \EM-1 J5AbEEZH (EM 4H) , BR4H4% 6
Ho (1)S 4. LAD F HZgEL AL 4E+F 150min,
(2)I/R 4 : 4540 LAD 30 min, F-#EE 120 min, (3)
IPO 4H : 454 LAD 25 min Ji7 , ZFHIKIHE 0. 9% F4k
BB 0.5 ml; 7EZ5 4L LAD 30 min J&5 , JFiC LAD,
STt PR 30 s J5 PRk ESHL LAD 30 s, 4t 3 MR
Ja FFRC LAD 5276 P VE 120 min, (4)EM 4. R
APRIE] I/R 4, FEFRAEVERT S min B, BUBFHIKZA T
EM-1 20 pg/kg.

1.3.3  IMyish J1#4em I SR Med-Lab A4
PLEESE IS R 40 22 I I 0 s KRG (HR) F
PIEh KR (MAP) IR0 - 1L EFEFL(RPP) .
1.3.4 Ifi3% MDA &4 & SOD iGHEilE
120 min J5 , NSRS BKBUMZY 3 ml, B T HFR LM
B3 000 r/min #5000 20 min, BUALZK - 80 C
PRAF A 4 B0 & U B A3 4 /R 2 MDA 7
A1 SOD i,

1.3.5 ODUHSURBIE RS SR 25 R s
LAY O LB BE DX, 3O A 4% R TR
4 CRE 24 ~72 h AMRR G BK AL V)R #L
IR — DHeL e St F, 0 g,
1.4 it RHAREER T 2Z500H g Kk,

2 #R

2.1 4AXK A HFHRAFLE 4 AR
HR MAP il RPP Byl (E 22 LR it B X
(P>0.05) ;5 Sl HAE, I/R 41 {5k it 390 R0 P38 0 3
HR MAP #l RPP # F[%(P <0.05 ~ P <0.01) ,IPO
4 K EM A AN [A] s (R B 39 Br R R (P < 0. 05 ~
P<0.01);5 /R A ILE, Br EM ZH AT 120 min
MAP JCH B 3G e 4h  1PO 40 )2 EM 20 HR \MAP Fl
RPP JEAR # A BT FH i (P <0.05 ~P <0.01) (L
x1),

2.2 44K RA ;o SOD #F A MDA 4 & bik
5 S HH, /R 41 .1P0 441 EM 4 1l 3% SOD i
P FEAR, MDA F 8T+ (P <0.05 ~P <0.01) ;5
I/R ZHHC#, TPO 4HF0 EM 2H K BRI T SOD 3% 7k
R ZETHE (P <0.01), MDA & 8 &K (P <
0.01)(W#E2).,

2.3 4MKRACMALIHENSF I SHn I
O WL REHRS B 5% LI GL 5] LEF 4R 58 % | [A]
JoH A UL B S A R A0 T B 2T A MR 5 /R 4 eT
UL WLZR B HES ZE L, LR e R LA 4K i
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F2 4 EKXRILLE SOD iEMHEF MDA E=LbE (% £5)

Rt 3id

x| R Bl 30 min

60 min 120 min

HR/ (/%)
Sl 399.33£23.77
/R4 390.50 £20.42
PO 41 412.84 +28.11
EM 4 411.68 £25.97

394.50 24,44
273.83£49. 14 * 281,26 £44.60 * * 28401 £34.99* *
320.63£25.77 5 340.60 38482 341,14 £20.4422
370.43 45 112 346,14 £40.942 341,19 £34.1622

383.83+£21.15  367.50 +28.66

F 1.11 12.12 7.11 8.20
P >0.05 <0.01 <0.01 <0.01
MS g 610.835 1427.765 1398.319 907.599
MAP/mmHg
SH 106.14+7.23  99.67£7.91 92.56 +7.19 92.67 +6.89

VR4 117.51 +£10.62
PO 41 115.29 +7.68
EM 41 109.97 +8.99

55.89+21.63 % * 66.38+15.30* * 55.83+20.98 *
77.08+9.65%  84.70£10.19%% 80.10£22.31
87.35£19.9742 89.4746.775° T4.12+22.29

F 2.08 8.07 7.39 3.80
P >0.05 <0.01 <0.01 <0.05
MSqp 76.215 255.587 111.582 370.553
RPP/(mmHg  min ="' + 10 ~3)
sS4 452530 39.42£5.06 35.60£4.20  34.104.15

VR4 45.80+3.63
PO 4 47.61 £4.83
EM 4 45.43+6.25

18.73£5.64 * 16.18£7.00* *
28.72+3.88%44  27.22+7.09%
32.86+10.1222 31.1646.02°2 25.46+8.15°

15.79£7.93 " *
24.88£5.02 1"

F 1.02 11.57 2.14 7.15
P >0.05 <0.05 <0.01 <0.01
MS gy 25.915 54.026 25.186 45.728

g K. 5 SHIEAL + P<0.05, % « P<0.01; 5 IRALILE AP<0.05,AAP<0.01;
5 1P0 41 HEe#P <0.05

il n SOD/(U/ml) MDA/ ( nmol/ml)
S 6 143.86 £7.41 4.91 £0.94
IR 41 6 84.10 £12.42**  9.51x1.41""
PO 41 6 124.10 12,285,  6.50 £0.70 % 5
EM 4 6 117.59 £19.54 5% 7.21 £0.90 %
F — 19.99 21.01
P — <0.01 <0.01
MS g — 185.444 —

q Ke%: 5 S AlHE « P <0.05, * * P <0.01; 5 IR 4 i
AAP<0.01
AT WIS ) YN SN2 EN G RPN
LA 1PO 20 A1 EM 20 AHXF I/R 4.0 AL 40 fifd HE
G| s K P 55 LR A2 Ry e 8 LS Gt i ot
P — | ) BT v S 240 B AN 2T 248 B 3t e D el il 2 4524
BIU/RARLETD),

3 itig

L IRT S s A JBR 1 A i L 2 5 7
JEHAESMIERS T 0 E T A O WURESE 8 A TR
Sk AR L BEARBICZIAR SEAR BB FERFA
Sl PR o A R g 22 DL, PR, AT By R R
TR R BRBEE PR3P R il L, A /o ML BF 52 1)
P I T B R i S b BT B R
I RIS TR B A 51 i, JRR e 24 Ak BB AT 55
ML AL B ABL B RO, X0 ULIRTAT B 2 44 4 4

SELL WL B V) A URALC L BT

o 525 C 2 Uk BB R 28 25 W 7e. O LR 1P 13 v
KA FERL WU ER- . 20 LB I 20 JJE
Wi [ e 55 o W N TR PE BT A RK, JRE T
[R5 D N s - D | R AR (Y5 R
EM 275760 L IRT Hf & 4 OR300 7 FH o 6 D0 Hz 38
A 5% B £ AE R R B0 WLER I 30 min P 7
120 min*ﬁﬂ,%ﬁﬁ EM-1 Eﬁiﬂ(ﬁ{ﬁffﬁﬁ 5 min $
UK A ), 25 3 87 B 000 FT 4 41 HR | MAP il
RPP At 2 R ¥ KRG iH#E L (P >0.05),I/R

N
IPO4LC LR EE D) J
1 e b A A 25 R

EMZLC U B V) A

2P e o, 30 PP B HR O MAP RPP 2 F [ (P <
0.05~P<0.01),5 I/R 4 %8, 1PO 40 M2 EM 4H
HR,MAP il RPP ¥J A i F+ & (P <0.05 ~ P <
0.01), e #F BB 45 R /R EM-1 543 T
IRT U JULAH M g B AR . AF SR 285 R W, EM-1
Je ARER AT DAk 5 R B IL TR, 2B 1l 9 8h 1 2%
SEMA RS O WLAN T A 2 b et | AR S i 5
AR FRAHAL

NI 18R RE R VRS N = = N E N2 S B S = b
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J ik A8 Ak S R T 1 O AL A0 AR 5 05, a3 e

SOD S {4 PN fe H 22 1Y ] PR B BRI, MDA J2& F 5

5 R A i ik S Ak s R v 1 7=, G i ¥ SOD

TP MDA 5 2] Sz O LA i 470 480 fk BE 0 A

AU G REEE Y A BN B, AR AR i

AR SN, AT R S I PP 7 A DR O ek

MR OO INEE D AR RER, 5

I/R 4105, EM 41 1M 3% H MDA 5 & %A%, [F]E SOD

TEPETHE 7R EM-1 AT A8 38 i Ho & Ak 5 38 AN 3 i

R S A S B E R A TS TR,

RIE IR AE
IRT P HIL 3 52 2%, A 4 A0 W 9 E O

2006 PR A 2, — Ak O 0 A SOk i g

ME &7 25 8 55 B 7 24 245 4 J5 b BHRT 368 4ok 35 T R

T A RO v A2 0] 480 A H ™ 2k 3] 240

DU EB AR D8O LR IR T 40 98 i s 1o S50

KECHUIRT, EM 2753 i HAh i A28 s 00 LBk Il

FERECERG , M e 0k — 25T, S G B0 B A2

4R LG EM OB PRI SR AIOCR 47 AR A AT RE

R PRHT B R R 2 22— H X A 2% B i AR

SRR, JGHEXF o L 4S5 G2 A 42 5 i ks PR

o TS
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