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Protection and mechanism of Di ao Xinxue Kang against myocardial
ischemia reperfusion injury in rats
CHEN Hong', ZHU Kurmrpeng', ZHANG Zhen’, YU Lei’, KANG Y, LIU Xin*

(1 Department of Pharmacy, A ffilliated Hospital, Medical University of Chinese Peoplés Armed Police Forces, Tianjin 300162,

China; 2. Department of Academic, Df AO Group, Chengdu 600041, China; 3. Department
of Pharmaclogy, Tianjin Medical University, Tianjin 300070, China; 4. Department
of Pathophysiology, Tianjin Medical University, Tianjin 300070, China)
Abstract: Objective To observe the cardioprotective effect of Di ao Xinxue Kang ( DAXXK) and to

explore the mechanisms on myocardial ischemia reperfusion (I/ R) injury in rats. Methods T he myocardial

ischemia reperfusion injury model was established by the ligation of left descending coronary artery for 30

min and reperfusion for 120 min in rats. By using it, the effects of DAXXK different dosage groups on the

ST segment of ECG, onset and duration of ventricular arrhythmia ( VA), the score of arrhythmia, and the
effects on myocardial infarction size and morphologic change after myocardial injury in rats were observed.

Myocardial apoptosis was detected using TUNEL method. Expressions of apoptosis-associated protein Fas

and Fasl. were measured using the immunohistochemical method. T otalsuperoxide dismutase ( T-SOD)
was detected by spectrophotometer. NO and ET-1 in serum were detected by ELISA. MirSOD mRNA was
measured by RT-PCR method. Results Compared with I/R group, DAXXK with dose-dependent brought
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down the ST segment, decreased score of arrhythmia, diminished myocardial infarction size and decreased

myocardial swelling, interstitial hemorrhage, and inflammatory cell infiltration, as well as a markedly inm-

proved cardiac function. Compared with I/R group, apoptosis was decreased, positive indexes of Fas and

Fasl. were lessened. The myocardial antioxidative activity after myocardial I/ R injury was increased and
vascular endothelial function was improved by DAXXK in a dose dependent manner. Conclusion DAXXK

could protect myocardium against I/R injury. T he protective mechanisms could involved in the myocardial

antioxidative activity, antiapoptosis action, and improvement of vascular endothelial function.

Key words: Di a0 Xinxue Kang ( DAXXK); myocardial ischemia reperfusion; oxidative injury; apop

tosis; endothelial function
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20 min, (1S), LSD
R IS AAR 2
144 : 2 1 DAXXK
SOD (FSOD) , MrSOD 2 11 ECG ST : ,
RT-PCR M SOD mRNA ST s 30
XO0D MDA min , DAXXK ST
145 (P< 001), ST
.43 ,24h s , 1
, 212
, 5 Pm 2 VPC, R , VPC
, TdT s 100% , DAXXK VPC
(10 Hg/mL) (P< 0 01), (P< 0 01)
VT . . 100%
(apoptotic index, Al) DAXXK VT (P<Q01);VT
146 : (P< Q01), : VA
Fax FasL 3 75 %0. 45, , DAXXK
Fas  FasL VA , 2
(positive index, PI) 213 :
1 DAXXK ST (xEs, n=10)
Table1 Effect of DAXXK on ST segement after myocardial ischemie reperfusion injury in rats (;is, n=10)
/ ST /mV ST /mV
(g* kg™ I) ST /mV 0 min 15 min 30 min 30 min 120 min
- 0 105£0 048 o 111£0 024 0 1130 033 0 112£0 041 0 109£0. 045 0 110£0. 045
- 0. 1070 023 0206 %0 030% # 0 3930 038% # 0.472%0 082* # 0. 120%0. 019 0 102%0. 019
DA XXK 06 0093 %0 037 0 136+0 023" # 0 1780 047" * # # 02210 048" * ## 0. 108%0. 011 0. 087%0. 014
04 0. 109+0 038 0 1840 071" # 0 202£0 055* # 0265%0 055" # 0 1290 012 0 111%0 032
02 0. 0880 016 0. 201£0. 064 0 282£0. 046 03850 092 0 118£0. 020 0 0950, 024
20 0 109£0. 053 0 185+0 034 0 279£0. 088 0.370£0 027 o 11710 023 0 094%£0. 016
: " P<0.05 " P<QOl :# P<005 ##P< 001, 24
"P<005 ""P<QO0l vsmodelgroup; #P< 005 ##* P< (0 0lvs Sham group, following tables are same. Figs 2 and 4 are same
2 DAXXK (xxs, n= 10)
Table 2 Effect of DAXXK on arrhythmia after myocardial I/ R injury in rats (x%s, n=10)
/ VPC/ min VT/min
(g* kg™ 1)
- 3 82%1 33 21 69%4. 79 6 81t1 84 17 26X2 97 3 751 45
DAXXK Q6 14 07+3 29" * 9 6413 65* * 18 88t 1 76" * 7 54%1 79* % 225+ 18" *
04 10 074 21° 15 11%3. 40" ° 10 042 59" 10 54%3 117" 2 7510 69°
02 5 07%3 28 18 76£7. 99 1. 98%1 65~ 12 31£2 74+~ 3 12%3 51
20 4 24%2 73 19 0413. 58 12 44+3 78" * 14 32+2 94+ * 2 99+3 35
, DAXXK 200 400 mg/ . ,
kg IS/AAR (P< Q01 Q 05) , , \
, 3 DAXXK HE
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3 DAXXK , , ,
(xLs, n=10)
Table 3 Effect of DAXXK on ischemic and infarction size
after myocardial I/ R injury in rats (x%s, n=10)

B B

/(g kg™ 1 IS/mg AAR/mg (IS/AAR)/ % DA XXK
- 88 12+19. 44 182 48130 50 48 59+9. 83 ) 1
DAXXK 06 38 41+ 5 34% F 179.58120 27 o1 38+2 72 * 22 DAXXK
04 40.45% 3.07° 178 54%29 34 22 65%3 99*
02 68331 679 180 70%15 96 38 89E8 65 21 , DA XXK ( 600 400
20 6829% 665 179.70%15 96 38 86%7. 55

mg/kg)

S

A

R DAXXK 600 mg-kg! DAXXK 400 mg-kg! DAXXK 200 mg-kg? Eﬁﬂﬁ B2
1 DAXXK
Fig.1 Effect of DAXXK on change of myocardium tissue pathology in I/ R injury in rats
221 DAXXK : 4 DAXXK F SOD
T-SOD MmrSOD M SOD (xts, n=10)

Table 4 Effect of DAXXK on activity of myocardial

(P< 005, DAXXK
T SOD and Mnr SOD of myocardial I/ R

T-SOD MmrSOD _
injury in rats (x s, n= 10)

(P< Q05),
4 /(g* kg™ ') TSOD/(U*mg™') MwSOD/(U*mg ')
’ 140 78 £11. 08 44 17%10 19
M SOD mRNA - 169 76 % 5 45° 8L 49%10 21" *
s DAXXK M SOD mRNA DAXXK 04 162 26 6 41* 76 49%17 57 *
a6 158 6714 21* 59 67 3 36*

(P<Q 05), 2
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100 ¢ T

80
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=
=
g
Pactin I 40 I
Mn-SOD g 40 - I
T 20
2 o ‘
DAXXK DAXXK
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2 DAXXK Mir SOD mRNA (x*Es, n=5)
Fig. 2 Effect of DAXXK on expression of myocardial Mir SOD mRNA in rats (;i's, n=35)
, DAXXK DAXXK Fas FasL PI (P<
X0D MDA (P< Q05)), Qa 01), T7% T4% , 4 5
5 2. 2.3 DAXXK : 120
22 2 DAXXK 5 DAXXK XOD
TU NEL MDA (;"_'S, n= 10)
1/3 Table 5 Effect of DAXXK on myocardial XOD and MDA
DAXXK Al /3 of myocardial I/ R injury in rats (x s, n=10)
(P< 0. 01) 3 4 /(g* kg !) XOD/(Us*g=1') MDA/(nmol* mg=1!)
’ - 94 21 F12 69 20150 17
, Fas FasL DAXXK Q 4 7524 511" 1 64%0 18"

a6 7929+ 777" * 1780 11*
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DAXXK 400 mg.kg™ DAXXK 600 mg -kg™*

3 DAXXK
Fig. 3 Effect of DAXXK on cardiocyte apoptosis in rats
40 - o ERE min ET-1 (P<
35 | DAXXK 600 ]Ilg-kg:1 gﬁ 0 01) , DAXXK ET_ 1
@ DAXXK 400 mg.kg* ¢
30 (P< 0.01), 6 , DAXXK
g5 L NO (P< Q 05),
o
# 20 o DAXXK NO
15+ %\%% R 120 min
10 § NO (P<0.01), ,
5 % DAXXK NO (P<
0 \ B Q0 0l),  DAXXK NO
Al Fas FasL. i 6 12 Omin
4 DAXXK Fas FasL ET-1/NO (P<0.01),
Fig.4 FEffect of DAXXK on cardiocyte apoptosis , DAXXK ET-1/NO
and Fas, FasL in rats (P<0.01), DAXXK
Fas : :

DAXXK 400 mgekg™! DAXXK 600 mge

A

DAXXK 400 mgekg™! DAXXK 600 mgekg™

5 Fas FasLL
Fig. 5 Stainning of Fas, and FasL in myocardium of rats
6 DAXXK EF1 NO (x*Es, n=10)
Table 6 Effect of DAXXK on level of EF1 and NO in serum of myocardial I/R injury in rats (x *s, n= 10)
/ ET-1/(ng* mL~ 1) NO/ (Mmole L= 1) EI-1/NO
(g kg™ 1) 120 min 120 min 120 min
- 2 92+0 51 41010 30" * 11. 8812 46 7.21%1.29% * 0.252 610 067 3 0.579 0%0. 157 1° *
DAXXK 04 290054 350%0 34" " HH 14. 85+2 00* 1023082 " # ¥ 0200 5£0. 052 8 03448%0 0492" " ¥ #

06 2 6710 44 321F0 49 * ## 15 09*2 2% 11 18%2 52" “# # 0 183 430. 049 0* 0310 50069 5 * # #

: P P< 00l :#P<005 ##P<0O01

** P< Q 01 vs preischemia; # P< Q0 *# P< 0 0l vsmodel group
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