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1.11 SPSS 19.0
X Es
SNK—¢
P <0.05 o
2
2.1 1
MIRI
LVEDP (P<0.01) LVSP. +dp/ds¢,,,
dp/de,,, (P<0.01) ;o MI-
RI 40 mg/kg  LVEDP
(P<0.01) LVSP. +dp/dt,, —dp/dt,, (P<
0.01) ; 40.60 mg/kg
LVEDP (P<0.05 P<0.01) LVSP. +dp/dz,,,
—dp/dt,,, (P<0.05 P<0.01)
2.2 MIRI 2
MIRI \
CK.LDH  ¢Tnl (P <0.001)
7 MIRI 40 mg/kg
WCK.LDH  ¢Tnl (P<
0.01) ; 40 .60 mg/kg
. CK. LDH cTnl (P <

0.01) .
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1 (x+s n=8)
LVEDP ( mmHg) LVSP ( mmHg) +dp/di,, ( mmHg/s) —dp/di,, ( mmHg/s)
8.46 +0.40 115.0 £5.5 5030 211 3765 + 181
MIRI 13.77 £+0.76* * 80.4 +4.1%* 2520 +116** 2421 £131%*
40 mg/kg 9.58 £0.47* 108.2 +£5.3* 4055 £203* 3240 +160**
20 mg/kg 13.41 £0.65 84.2 4.2 2816 +130# 2538 +136
40 mg/kg 11.24 +£0.54# 98.3 +4.6" 3423 + 148* 2812 + 140"
60 mg/kg 9.78 +0.46* 106.6 +5.0% 4227 £203% 3121 =106%
F 119.7 66.58 236.8 95.32
P <0.01 <0.01 <0.01 <0.01
S *¥*P<0.01; MIRI *P<0.05 #P<0.01
2 (x+s n=8)
(%) CK(U/L) LDH( U/L) ¢Tnl( ng/ml)
- - 742 +36 505 £22 16.71 +0.82
MIRI 23. 11 £1.21%%* 3878 +172%** 1987 +88* * * 72.40 £3.51 % %%
40 mg/kg 8.57 +0.42% 1375 +65% 927 +45™ 26.03 =1.29%
20 mg/kg 20.32 +1.00* 3688 + 181 1801 £91*# 68.40 +3.07
40 mg/kg 14.70 0. 58% 2510 +122% 1418 +70% 48.98 +2.32%
60 mg/kg 10.21 +0.50% 1502 £77% 1012 =51* 32.66 +1.40%
F 1056 907.0 585.3 801.2
P <0.01 <0.01 <0.01 <0.01
S *¥*P<0.001; MIRI :*P<0.05 P <0.01
2.3 MIRI 2 MIRI cleaved
1 Caspase-3 (P <0.001)
; MIRI ; MIRI 40 mg/kg
: 40 mg/kg (P<0.01) :
40.60 mg/kg MIRI 20 .40 .60 mg/kg (P<
o 0.05 P<0.01 P<0.01) o
2.5 MIRI
3 MIRI
MPO.MDA (P<0.01) SOD
(P<0.01) ; MIRI
40 mg/kg
MPO.MDA (P<0.01) SOD (P
<0.01) ; 40 .60 mg/kg
MPO.MDA (P<0.01)
SOD (P<0.01) o
3 (x+s n=8)
MPO( U/g) MDA( mmol /mg) SOD( U/mg)
5.00£0.22 5.05+0.24 181.4 +9.0
MIRI 24.11+1.21*%*% 13.25+0.62**  103.2+5.0**
40 mg/kg 8.85£0.43"  7.20£0.35"  168.7 £6.9*
20 mg/kg 21.45£1.05%  12.20+0.61* 111.4 5.3
40 mg/kg 15.07 £0.70"  9.84 +0.49"*  138.8 +6.9%
A: + B: MIRI G 40 mg/kg ;D 60 mglkg  10.24+0.51%  7.5550.34%  154.3+7.7%
20 mg/kg; E: 40 mg/kg; F: 60 mg/kg F 758. 4 369.6 161.8
P <0.01 <0.01 <0.01
2.4 MIRI i **P<0.01; MIRI :*P<0.05 *P<0.01
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4 ML385 (x+s n=8)
LVEDP ( mmHg) LVSP ( mmHg) CK (U/L) LDH (U/L)
8.68 +0.43 122.10 6.1 805 +41 552 +27
MIRI 15.22 £0.81** 77.1+3.9%* 4026 +193* ** 2112 £116% %%
9.06 +0. 56" 109.1 +5.3% 1201 +60# 1051 +54%
+ML385 12.81 £0.61%¢ 96.24 +4.5% 2084 +101%¢ 1488 +72%¢
F 205.7 116.9 1249 630.0
P <0.01 <0.01 <0.01 <0.01
:¥*P<0.01 ***P<0.001; MIRI 1 #pP<0.01; (% p<0.01
2.8 ML385 0.01) ; MIRI
4 MIRI MPO (P <0.01)
LVEDP (P <0.01) LVSP (P < MDA (P<0.01) SOD (P<0.01)
0.01) CK LDH (P < : + ML385
0.001) ; MIRI MPO (P<0.01) MDA
LVEDP (P<0.01) LVSP (P<0.01) SOD (P<0.01)
(P<0.01) CK LDH (P o
<0.01) ;
+ ML385 LVEDP (P< 5 ML385 (x+s n=8)
0.01) LVSP (P<0.01) CK LDH MPO (U/g) MDA (mmol/mg)  SOD ( U/mg)
(P <0.01) . 6.32 +£0.31 6.20 +0.30 195.0 9.6
MIRI 25.22+1.23%% 14.87+0.74**  100.4 £5.1**
2.9 ML385 10.85 £0.50"  7.75+0.33"  152.2+7.5"
5 ~MIRI +ML385 17.20 £0.92%¢  10.28 +0.52%¢  121.6 £6.1%¢
F 795.7 452.0 255.0
P <0.01 <0.01 <0.01
ML385 + ML385
:**P<0.01; MIRI :# P <0.01;
c4&p .01
3
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4
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Protective effect of emodin on cardiac function in rats
with myocardial ischemia reperfusion injury by
activating Nrf2 /ARE/HOQO4 signaling pathway

Cui Qintao Wang Junhua Liu Xiaochen et al
( Cardiovascular Surgery Dept The First Affiliated Hospital of Xinxiang Medical College Xinxiang 453000)

Abstract Objective To investigate the protective effect of emodin on cardiac function in rats with myocardial is—
chemia-reperfusion injury( MIRI) by activating Nrf2/ARE/HO- signaling pathway. Methods Rats were random—
ly divided into Sham group MIRI group Positive control group emodin 20 40 60 mg/kg group then MIRI
model of rats were established ECG detection of left ventricular end-diastolic pressure( LVEDP) left ventricular

myocardial in—

max )

systolic pressure( LVSP)  maximal rise/fall rate of left ventricular pressure change( + dp/dt
farct size was measured biochemical analyzer was used to detect the concentration of serum creatine kinase( CK)
lactate dehydrogenase( LDH) and troponin( ¢Tnl) myocardial tissue pathological changes were observed by HE
staining cleaved Caspase-3 positive cell rate was detected by immunohistochemistry the content of myeloperoxi—
dase( MPO) malondialdehyde ( MDA)  Superoxide dismutase( SOD) was measured by kits Western blot was
used to detect the protein levels of nuclear factor E2 related factor 2( Nrf2) and heme oxygenase 1( HO-) . Then
rats were randomly divided into Sham group MIRI group emodin group and emodin + ML385 group rats in emod—
in + ML385 group were treated by Nrf2 inhibitor ML.385 and changes of cardiac function pathological changes
inflammation and oxidative stress were detected. Result Compared with Sham group the rats in MIRI group had
elevated LVEDP and LVSP decreased +dp/dt,, increased myocardial infarct size increased serum CK LDH
and c¢Tnl concentrations obvious pathological changes in tissues and the positive cell rate of cleaved Caspase3 in—
creased the MPO and MDA cotent increased SOD content decreased protein levels of Nrf2 and HO- increased.
Emodin treatment played a protective role for cardiac function damage Nrf2 signaling pathway was further activa—
ted. ML385 treatment significantly inhibited emodin induced protective effect of cardiac function. Conclusion
Emodin can alleviate MIRI injury and its mechanism is related to the activation of Nrf2/ARE/HO- signaling
pathway.

Key words emodin; myocardial ischemia<eperfusion; nuclear factor E2 related factor 2; heme oxygenase 1



