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[ Abstract | Objective: To study the protective effect and its mechanism of Shenxiong drop pills (SDP)
on the acute myocardial ischemia ( AMI) induced by isoprenaline (ISO). Method: Sprogue-Dawley rats were
divided randomly into seven groups, with 10 in each group. They were normal group, model group, Danshen
group , metoprolol group, high, medium and low-dose SDP groups (11.2, 5.6, 2.8 g+kg™'). The AMI rat model
was established by injection with 1SO. Five days later, the effect of SDP on the electrocardiogram ( ECG) at
different time points were observed, after the continuos administration for another two days, the activities of Na* -
K*-ATPase and Ca’* -Mg2+ -ATPase in myocardial tissue, the levels of endothelin-1 (ET-1) , nitric oxide (NO) ,
thromboxane B, (TXB, ), 6-keto-prostaglandin F,, (6-keto-PGF, ) and the activities of nitric oxide synthase
(NOS) in serum were detected. Meanwhile, Ca’*-Mg’* -ATP enzyme, Na " -K " -ATP enzymatic activity and ATP
content in rat myocardial tissues were determined. Result: SDP inhibited the J spot downward of ECG induced by
ISO during myocardial ischemia, decreased the levels of ET-1, TXB, in serum, and increased the levels of NO, 6-
Keto-PGF,, and the activities of NOS in serum to varying degrees, but with no significant effect on ATP content in
myocardial tissues and ATP enzymatic activity. Conclusion; The SDP has the apparent protective effect on AMI
injury induced by ISO, its mechanism may be correlated with protecting endothelial cell and inhibiting platelet

aggregation.
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2.3 Giiborik e R JH SPSS 18.0 it 2k
PEVEAT M AL B . B DL x =5 o, 2 5 HUERI
2255 M E M LSD 43 Bt , 5 22 A 3¢ ¥ %5 H Dunnett” s
T3 53 Hi. P<0.05 NAGIT¥5E L,

3 £#R

3.1 XF ISO oz Mo WUk i R BLCy e BT (Y 52 e

Z NS IS0 1 min J5 #5578 41 R RO HLET T A
W1 N, 10 min T [ A F AT, 30 min BT A 7] 3]
TS IS0 i 7K, 5 15 % 4 A H B 41 K 4% s T
MO AT R (P <0.01) , B 20 M0 WLER i K

x1 2EFAMIEOCNRLAROCEEIATIFEM(x+5,n=10)

BRAE BY 5 ) . EATIE R TE AT ISO J5 5 ~
30 minf il J AT RAERBIR (P <0.05) , 271 &
T LA WAE T 46 1SO J5 5 ~ 20 min ] J 55T R AE
MW (P <0.05) . S5 AR5 & 4158 fiE
AN ] B 2k S R B A RO LBk I ST B T AR
B, Horh 2550 U bR B A AR A 1SO RS ~
30 minfEFIH & (P <0.05) ;7E 20 ~ 30 min (8] & ,
ZE e Fum PR S R A RO B 2E 5
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Table 1 Effect of SDP on J spot of ECG in rats with AMI (x +s,n=10) mV
410 FlE/g kg ! 1 min 5 min 10 min 15 min 20 min 30 min

EH - 0.009 £0.012 0.014 £0.012 0.011 +0.010 0.011 £0.017 0.027 £0. 027 0.046 0. 037

LY - 0.037 £0. 052 0.128 £0.069%  0.138 £0.043%  0.122 £0.045% 0. 122 0. 049% 0.113 £0.058"

EFLIEI/K 0.020 0.008 £0.013 0.018 £0.015%  0.027 £0.015%  0.021 £0.017%  0.022 0. 020* 0.024 0. 030

FF&mAL 0.324 0.021 £0.019 0.032 £0.013%  0.042 £0.016%  0.038 =0.022%  0.042 0. 035% 0.039 0. 038"

ZEWAL 2.8 0.011 £0.010 0.061 +£0.042%  0.073 £0.036*  0.079 +0. 034 0.073 £0.021% 0. 067 0. 066
5.6 0.009 £0.011 0.049 £0.046%  0.045 £0.048%  0.050 £0.042%  0.037 £0.031% 0. 040 =0. 020
11.2 0.014 +0.010 0.043 £0.032%  0.040 £0.030*  0.032 =0.038*  0.030 £0.019% 0.024 0. 022%

W SIEWALED P <0.05,2 P <0.01; 5HBH LEY P <0.05,P<0.01(F2~4[),

3.2 %k kO LR i K B P R A0 A D E R
5 i

3.2.1 X i ET-1,NO I NOS (¢ m  5iE#
21 B, B A A R U S NO R NOS JK - 1 i
AR (P <0.05,P <0.01),ET-1 /K & % I+ &

(P<0.01); 5HIMY K, STHALLEREA,
FF& AL R € L% LA i i ET-1 K F B 3 B
(P <0.01), ZEFHALE . FHHEHMTS0H
JLA ) NO Al NOS /K- I 2 F+ i (P <0.05) , Il
#2,

x2 SEFAMNIEOCMERMARME ET-1,NO 71 NOS /K FHIHM (v £5,n=10)
Table 2 Effect of SDP on ET-1, NO, NOS levels in serum of rats with AMI (x +s,n=10)

21 5 H /g kg ! ET-1/ng-L ! NO/pmol - L~ NOS/U-mL ™!
EH# - 82.64 +2.75 15.47 +6.44 18.51 +4.43
L - 98.16 +1.08% 9.25 +3.40" 10.74 =0.81%
EZiRLYN 0.020 74.28 £4.19% 8.17 £3.02 11.08 +0.94
FF&i 0.324 67.81 £3.51% 17.88 9. 18% 12.59 +1.77%
ZE WL 2.8 68.37 £2.73% 18.28 +10.46 8.48 +1.50

5.6 72.00 £2.62% 20.88 +8.16% 14.74 £1.48%
11.2 85.06 +3.35% 19.11 4. 64% 15.99 +1.67%

3.2.2 XFIL%E TXB, il 6-Keto-PGF, I 5 1F
WL, B ZE TXB, &R EHm(P <0.01),
1Mj 6-Keto-PGF, Y& & F1 6-Keto-PGF, /TXB, & T
BE(P <0.01); 5EIAIY] A, 2705 1 AL 45 7 &=
(2.8,5.6,11.2 g-kg ") 4l , P+ ALLH FI3EFE8 L

2 OTXB, &R E AR (P <0.01); X F
6-Keto-PGF,, & i 5 0, HUA 2 25 i L i IR 7]
AR KA GBI LR A B EHEER (P <
0.01) ; % /> 45 245 41 48 fig . % J+ &5 6-Keto-PGF,,/
TXB,(P <0.01), W3,
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®3 SEHAN RO AR M X R MF TXB,# 6-Keto-PGF,, 7k F

JEM (x £5,n=10)

Table 3 Effect of SDP on TXB, and 6-Keto-PGF,, levels in serum of rats with AMI (x +s,n=10)

2 5] H /g kg ! TXB,/ng-L~" 6-Keto-PGF,,/ng-1.~" 6-Keto-PGF, /TXB,
E# - 122.98 £6.29 171.97 £6.49 1.40 0. 09
il - 139.59 5. 16> 160. 27 4. 33 1. 15 0. 04%
FEWE IR 0. 020 106.21 £3.57% 170. 37 =5.32% 1.61 £0.08%
£S5 L 0.324 118.40 £5.02% 164.12 +5. 88 1.37 +0.07%
RPN 2.8 130.20 4. 13% 172.77 £6.31% 1.33 20.05%

5.6 120. 12 +3. 80% 157.94 6. 16 1.32 20.08%
11.2 106. 39 +4.35% 171.39 £5.34% 1.61 £0. 06"

3.3 Stz LB i B L4 2 i AR I B
W) 5 OE R4 MR, AR 4L ATP 5 B, Na® -K ™ -
ATP Jiff fil Ca®* -Mg’ " -ATP i ¥ W] B F B (P <

0.05) ; SEHIAH HAL, Z 5 JUXF ATP & 4, Na ™ -

K™ -ATP i il Ca®" -Mg®"-ATP i} i 1k 5 A7 T ¥
BOEBERER, WK,

x4 sEFANOCMGRNLAROCNEAR S ATP BRI ATP KM H M (x +5,n=10)
Table 4 Effect of SDP on myocardial ATPase activity and ATP levels of rats with AMI (x +s5,n=10)

Na*-K * -ATPase Ca®* -Mg®* -ATPase

245 /g kg ™! ATP/pmol-g !
/pmol-mg ™' +h ™! /pmol-mg ™' +h !
iEH - 2845 +1 589 6.60 £2.58 6.49 £2.37
A - 488 +316% 4.42 £0.72" 4.27 +0.59"
EHEIE IR 0.020 589 +173 5.84 +2.26 5.97 £2.20
F+ &I 0.324 1358 £872% 5.55 +0. 88 5.49 +0.95%
S E AL 2.8 452 £ 196 3.92£0.71 4.26 +1. 14
5.6 410 + 181 6.29 £2.58 6.38 £2.78
11.2 834 +450 4.81+1.26 4.83 +1.26
4 Wig SR R 0 LA SEEIR 3 Bk A2t 460 Bk R B e

O UL I 45455 L) 2 5 AR R i B A
P B % LA X i I s, A e £ RS 40 L PN 4
#, PR (PMIN) 32345 061 L LA N B 4
(VEC) 7] DL A4 40 4 Jz % (ET), NO, Il & & A,
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(EDRF) %5 Z B il VL9 B, B AT R T 4 +5 1 45 (9 &7
S5 IR 25 RV 00 JIL I 3, % I R R i /N A B
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ET 2 A5 i 38 20 B0 45 10485 ik, LA 3 53 4 ik
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BFSE %, 2P0 LA 56 1™ o 0 400 #8  HLIA
ET-1 & A B 0 o ok B 5.0 Lt £
P RIEME o NO & —F &7 N7, M NOS
AL A R, LA B B 00 AR A G R, R
By 1k 1A 9 T8 R B A A AR R T A
SR L, BT S TR P9 R 40 ML T RE ZE L, AT LS
SRR 46 I ) RO £ . JUITE ET AR, 0L
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Keto-PGF, /TXB, J} & , #& 7/~ &5 i JL ] B8 2 i 1 14
95 PGI, F1 TXA, FoAH, PR 47 S 1O AL PN 52 40 B, 4
il /0 Al 3R AR i R A OB R B e O L Bk I
EH .

T 5% Sz B0 B 22 A 3 e 2 0 JUL B aft 953 45 1) 32
L Z — RNy ATP & 5N REM ATP [ 1% MR
0, A 283 TR RE 5, TR M N Ca®
JiE T R 2 T | R i S A7 45 1 1
PERTOR BRI, BRI ATP A fi e A, —
H oA B GRS B0 WU . O LA P9 A
% 5.0 L4 M Ca® -Mg® " -ATPase M Na®-K*-
ATPase [ 15 5 32 10 il 45 ¢, D9 o 3 3 0 5 ATP
LA ATP il % 3 M RT IR B w0 UL 4 Y 45
AR RASHEBEN ., &R ER, SEHILARE
A % BH 1E K BBk a0 L4121 ATP i 355 M A [ % AN
HEFE ATP 7 AR B K7, R A S 55 LT B
U e a0 UL SURE AR .

25 LR S AL E A R A N R A,
il /N 2R AL It A4 BRVE L X AT RE Al SR R
P 2ot O USRI Y 35 ZEAE AL Z —

[ &% k)

(1] B, BV, il B, 55 o0 B 49 06 &0 O LBt
I A% 70 R BRIR 7 AR A S 3 F 5 [ 7] o [ 52 56 O )
2767k 2009,15(1) :69-71.

(2] A, —Fpiay7 e om0 v 25 41 & W B HL il 28 O ik
Wi ,102198162A[ P].2011-09-28.

[3] SkIRME. P2y Zgl2a [ M. db st o [ o 2 25 0 At
2003 :383.

[4] Hib, 4 R 2, H 5. w00 08 i LR 8 T2 i 5%

[12]

[13]

[J]. Ih & #Pazh,2015,34(3) :216-224.
WA 5%, A e, 22 3 57, A A7 i R TR R R A
PR VR i 3 PR AP 7 D e AL [ ] A R0 25, 2013,
44(8) :1003-1007.
SABER MO, JE AR v BE 2 00 IR I YA 9T B O
eI, HhBE 2014 ,46(1) :187-190.
AR PR AR TR R TR R 20O LB i 1Y) 24 5%
WD BN W B 2 R 2, 2010.
ML, TR VS B 4 0, 5. O k& B T xRN
B bR 7S OR B O LB i 5 Y I I 2 B 5
[T]. 14l b B2 25 K 2% 2% 4 ,2014,16(2) :27-29.
BANE, B & v, 28 o . 0 B O IR K R T
RO ERLT]. 24,2001 ,24
(10) :739-740.
KRB . NS 2 Rgl XK B0 LG i 453 47 1) £ B
YER B HAEFMLHI[D]. K45« % MR % ,2008.
TS, OB, 2 B 2% SR A O X e O 9 R
R AN RN m[T]. hEZAEFRE,
2011,31(2) :814-815.
X4 & VR, R A R O g 38 60 LBt il K R
M3 I A% R B, L 6- -1 1 It R Fla & & 8952
[J]. AP E25,2012,32(6) :618-619.
A JE VR XL, A5 T 2 G EE TR e R R 2
WUk A4 /R R SEge B e [ ], & R Tk B4,
2012,13:352-353.
R FEFHIAR 5 SO, 55 O I AR 3 2 LAl 5 I
RIMT.2 j. dbat & S 20 iRt ,2011:314-318.
RN Y R A 3-8 N TRE RN S N
FRAEC LB i R AP ST [T ], b [ 25 3 2 m 4k
2013,29(11) :1592-1596.

[ZEHEE FRF]

. 147 -



