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[(HZE] BH: TR IS 5 E EIRER (1S0) 755 1Y B2 O LB 88 51 /Y O 37 P 0 e FE 5 40 i 0 = 1y
FARALTI S . ik KR BENLE T 240 IE W R Er P2 Ll (SRR E ) M /R i 2. B
REARAAZ— R, B A it 80 mg-kg ™' -d ™" Eh R Hi JR B i 450 Bk Ry 16 mg-kg ™' - d ™" IE B 4145 4 R 414 K LU B At
A AR K o R SR A RN U T S R LR R SR A AR 20 mg-kg T ed T SRS 2 do I ALK L
AR S AR AR K B2 R . B JR AT A7 R 3h kA R I I R B ) 2 AR A, o 3 A I Ak 4 B4k B (SOD) (TN T
(MDA) U553 F1 T(Tal) & 4840, BO0 LA 00 B A U0 R, SR AR - 20 (HE) Je 68, WEEE 0 JIL 2R 2800 0 3 A8 4k, B 938 B 3
(Western blot) & I & T-AH S A 1215 5 V8 35 ¥ 1 (ASK-1) 1 caspase-9 ik Mok 4E, 48R A A4 I i 3 )1 U 4 &
(SBP) .#F ik & (DBP) .8 Ik -39 & (MBP) (0> # (HR) Z& & U 45 0 i (LVSP) e % #F 3K K J (LVEDP) | + dp/di,, -dp/dt,, BE
RS, 5IE® A LA ST %E (P <0.05) , BEARIA 55 Jr el # b, i i 3h s 22 46 45 Bk LVEDP 1 + dp/de,, , Hosx 3
B EX(P<0.05), *ﬁﬂéﬁﬂu(a SOD & & S5IEW A LE W BT (P <0.05) ; Z U7 4 SRRV AR LL SOD & & B B T}
L AES R (P <0.05) , BB ML MDA, Tal & & 5EH A KW B AR (P <0.05) 8 4 58 L MDA, Tnl
FERATHEE, A L (P <0.05), Western blot 253 i /R B 20 fr ASK-1, caspase-9 4 [ 3 ik & 5 1F % 20 A7 Lt W] 2 3%
(P<0.05),% 77 H 5 BB AR L ASK-1, caspase-9 3 H R IX AL, BA ST #E L (P <0.05), it Z SR 180
V5 0 B2 MO LB i 455 A0 B — o AR AR A, B HVE SR ST R 5 2 5.0 LA AR (9 R 145 5 9819 AR G .
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Effect of Compound Danshen Dripping Pills
on Acute Myocardial Ischemia in Rat Model

YUAN Bao-ping, LV Rong, ZHANG Chen, GU Yan-ping, LIAO Yue-ling, FENG Xia, WEI Hong-chang"
( Department of Pathophysiology, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

[ Abstract ] Objective: To find the protective role of compound denshen dripping pills (CDDP) on acute
myocardial ischemia induced by isoproterenol (ISO) in rat, and it in apoptosis-related mechanism. Method: Rats
were divided into: normal group, model group, compound Danshen Dripping Pill group ( referred to as the
compound group), the tim Seoul heart group. Rats of each group were in advance administrated for one week, the
compound group dose 80 mg +kg ™ '+d ', Tim dongle group dose 16 mg kg '-d ™", the normal group and model
group were given normal saline. Subcutaneous injection of large doses of 1SO 20 mg kg™ '+d ~'was used to induce
model, for two days. The hemodynamics by multichannel physiologic recorder was recorded with PE50 catheter into
left ventricle through right arteria carotis. Content changes of superoxide dismutase ( SOD ), malondialdehyde
(MDA) , troponin I (Tnl) in serum were tested. The myocardial tissue paraffin section was obtained for HE
staining to observe pathological changes of myocardial tissue. Expression changes of apoptosis-related proteins
apoptosis signal regulating kinase 1 ( ASK-1) and caspase-9 were detected using Western blot. Result: In model

group, hemodynamics of systolic blood pressure (SBP) , diastolic blood pressure (DBP) , and mean arterial blood
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pressure ( MBP) , heart rate ( HR), left ventricular systolic pressure (LVSP) and left ventricular end diastolic
blood pressure (LVEDP) , left ventricular pressure the greatest change in systolic and diastolic rate ( + dp/di,, )
were significantly lower compared with the normal group (P < 0.05). Compared with model group, in the

compound group, hemodynamic parameters, in addition to LVEDP and + dp/d¢ were statistically significant

(P <0.05). In model group, serum SOD levels compared with normal group was significantly increased (P <
0.05) ; the compound group SOD levels compared with the model group was significantly elevated (P <0.05).
Serum MDA and Tnl in model group were significantly increased compared with the normal group (P <0.05), the
compound group compared with the model group, MDA and Tnl were decreased statistically (P <0.05). Western
blot results showed that in the model group, the ASK-1, caspase-9 protein expression was significantly increased
compared with the normal group (P <0.05), the ASK-1 and caspase-9 protein expression of the compound group
were significant decreased compared with the model group (P <0.05). Conclusion; CDDP has a protective role

on acute myocardial ischemia in ISO-induced rat model, and the target may be involved in myocardial apoptosis

associated signal conditioning.
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1.1 ¥ Wistar K 81 B, MEVE, WEIH %, £
3 ~4 JA K (200 £50) g, i B BR 2 RAE )
Yoz rhon 4t 1 ATIES- SCXK(971)2008-0016
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A7 6 I T SRR B, S0038 E DI B Bk, 18 )2 55 B R
kWL, 4 8540 B8 Ik, 4 A PE, 38 (3556 500l
0.3% JF 2 AEFER K ) 2 47 0N 35144 3 ik | 3% 4% 16 07 46
RE#F & Power lab £ 3 A= B i 54X 4 Bl i 5% .0 %
(HR) 8k ¥ ¥ & (MBP) & 3K J& (DBP) g 4 &
(SBP) ,ic5f 30 s 245, dh S ddi i A2 0 % il sk A8
Z &R E (LVEDP) | 72 % W 45 0 [ (LVSP) |, /& %
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2.3 IL7F SOD, MDA, Tnl & & M A0 ifiL i3t 5h
J1 I B W JE A7 R ESh kORI, #E 4 h S,
3000 r-min "' B0 15 min, 4 B 0L, B AE T - 80
CORARH o A IS, A% 2 B8 45350 & Ul B B R A
FHARIERRHE I ZE * >0. 90,

2.4 OWUHZURE M AABC2 HLo I EORE
HAEAG I o G # K A A 2 mL 10% 1) KCL, 4k
FER B, A GO U 5 1 4 s R A o o 3 4 BB
JIE, 539 2 EBIK S 0B O HAE10% PR R B Ak
[lsE . HE gL SuE T HLUR & % .

2.5 ASK-1,caspase-9 T H#F£ A BB .OHLA
21, A% 5 B RTPA G0 3 B S OO LS & E L, R
BCA N E B e . B 40 pg BEGHEE T T 10%
(1) SDS-PAGE #Efie LIk, 5 ¥ & H e B = W B iR
Mt i) PVDF B8 b, H15% 5% AR W &0 1 h J5 , 43
T —Pi bt A ASK-1(1:1 000) i A\ caspase-9
(1:500) Ph 4 CWH K. X H,TBST PEE, Fo5
T HRP Fric By —Hi = M E 1 h, k] ECL
o2 KOGk B BERC R RGN IR 4 5 40 .

2.6 itk IFREFERYIRMNIES S, HAH
T 2255 Gt iR R & =5 RoR BB 5 IE R 4H
FeA, SR WA Il ST BEAS ¢ A 6 s S A1 5 2 5 Al
R R b K L 2 LU A, R B IR R T 22 93 B M LSD
K86, SPSS 17.0 F11 Prism5. 0 A= ¥y B= 5 Gt 11 B A 4y
FrAfER . P <0.05 BA G E Lo

3 R

3.1 G — sl AW AT , 45 413
WG B Ak B A 18 H BRI .25
FHFSH I 20 H SRR b R A sl 18 H . i
JEAEAET 20 H,H PRI 9 1 B 07 S AL

4 FU bR b R B s Al 1 . DRLRR i BT T RN 35 B ik
WA RWHERR R R A 8 H L E R4 1 H A
A2 R, B2 id3 R, Rt /RmEd
2 H,

3.2 mish Siee b AL I Bh ) o7 SBP,
DBP,MBP, HR, LVSP, LVEDP, + dp/dt__,-dp/dt
BRI, SIEW AM LA RITHE L (P <
0.05,), FERIL 55 Jy 2 AH H, I3 8h F1 2448 b vh
Fx LVEDP Fl + dp/de,, , HAR A G258 L (P <
0.05), #7205 iR #b /R 6% 55 404 H, SBP, HR,
LVSP #l + dp/de,, 4 48 bR A it 22 5 L (P <
0.05), WLFE1~2,

3.3 iigh SOD, MDA, Tnl & & IE A I
1% SOD WM 5 1E % 4 A I i FH &, A gt X
(P <0.05) ;5 J7 41 K 3 R b /R B o 41 5 B 80 41 A4 L
SOD & I T+, A Gt B L (P <0.05) . #
RUZH MY MDA, Tl &5 EH A LA BT &, A
BiiteEE (P <0.05) , 5 J7 240 B 6 R o i 4 5
FEHIZH AH L MDA, Tl &3 TR, B %1% 8 X
(P<0.05), W3,

3.4 OUHZURHE MR TR BB B
A0 PSS P Bz 5 o0 JUL A0 B I 91 4 5 A 03 AT
R T, JEoK B, TB) 5 A DL i 8 5K LA B 4% 1k 41 i 12
e o AR R BRI R B0 LA 8UIRBE o0 IILETF 4
Wi HEF 2L 5 fB] 5 S a0 LK B, 28 4N K IR .
Joi AR LA B R AR Y E . B T P S AL A R B L
AT LA 22 FCEE B IR BE 98 40 M IR I ) 5 K b e O
P AR AL AR 2 P B A R R M R A 2 KRR AT
U0 WUBKCFE SR BE | 9 40 33 10 18] J53 7K i, 5 728 5 5
BRI A LL IR A I Bl . LR 1,

max

®1 EFAASHANIEOCMEMXR SBP,DBP,MBP,HR LL & (» £5)

25 5 n # &/ mg-kg ™! SBP/mmHg DBP/mmHg MBP/mmHg HR/ X/ min
EH 18 - 157.20 £4.87 122.26 £2.78 139.09 =3.60 461.93 £7.33
iR 25 - 113.14 £3.04" 87.55 £2.53" 99.05 +2.92" 354.45 +13.21"
ZHFES AL 20 80 131.82 £3.93% 101.59 +3.57% 115.49 £3.81% 399.66 +9.62%
bR M K B 5 18 16 121.63 £2. 147 92.89 +1.85 106.41 £2.02 385.37 +6.81%
T SIEHALEY P <0.05, SHA4 KD P<0.05(%2~4 ),
*k2 EFAsHEAMAM O AR LVSP,LVEDP, +dp/dt,,, ,-dp/dt,, tbEE (% +5) mmHg
21 5 n H 4t /mg-kg ™! LVSP LVEDP +dp/de,,, —dp/de,,,,
iE# 18 - 187.04 +5.01 -9.83£1.97 9 341.82 +471. 10 7 875. 60 +324. 94
LAY 25 - 132.28 £4.08" 1.34 +1.65" 4793.92 +473.62" 4389.11 +335.22"
CRBRE 2 PN 20 80 149. 80 +3. 45% -1.93£1.98 6 056. 92 +330. 36 5 266. 28 +257. 84%
ER TR b IR B 18 16 144. 84 £2.63% -1.38+1.54 6 310. 78 =370.22% 4 971. 80 +206. 21
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®3 EAASHAXNIEOCHMEMXRIMEH SOD,MDA, Tnl #3400 (x £5)

251 n Flt/mg-kg ™! SOD/U-mL ! MDA/ pmol - L =" Tnl/pg-L~"
% 18 - 176.20 £5.77 8.11 £0.22 5.31£0.31
(sl 25 - 206.52 +10.51" 9.85 +0.56" 21.77 £0.46"
YRR B 20 80 238.20 +5.26% 8.74 +0.35% 17.42 +0.26%
R TR b R 18 16 246.21 £5.51% 8.23 +0.27% 14.35 +0.75%

E F

A,B. IEH4];C,D. MiRZE F. & H 580 mg-kg ™' +d "4 ;G, H. B /REE A 16 mg-kg ™' -d 14
B1 EAAsHEAMESECINBOXROMALFENZNE(HE £%&,A,C,E,G: x100;B,D,F,H. x400)

3.5 ASK-1,caspase-9 tE H R IAM KA  Western
blot 45 W i /8 #E K 4H v ASK-1, caspase-9 & 4 & ik
HGIE WAL R, ARt e E L (P <
0.05) , & J5 21 Jo 45 2 b /R 4 o 40 5 B A 4 A I
ASK-1,caspase-9 & [ Rk FEAL, R A G FE
X (P<0.05), WK 2,%3,

ﬂ ——
ASK-1 © Y Caspase-9
p-actin GAPDH

N M F T N MF T

N IE# M. BRI B S
80 mg-kg "4 ;T. HFMIKHE 16 mg-kg ™' 4
B2 EFASHAI 2O MD KR OREHER
ASK-1,caspase-9 & & ik

x4 FBAHXROAAL P ASKI,caspase-9 RiXLLE (x =)

3

28 5 n ASK1 Caspase-9

/mg-kg !
IEH 18 - 1 1
el 25 - 2.53 £0. 117 3.16 £0.40"
CIRRE TP 20 80 1.830.17%  2.17 +0.24%
Fh TR Hb IR B L 18 16 1.24 £0. 11 1.52 £0.25%
4 g
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BT R G0 004, 7 R I BEE LS 0 e, 2 bk
UL Bk o, % R B TR R M A S 3 SR R B R i
SE SRR IR B 5 S R
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BORE, R AR R L BRI B T
LI 00 450 I A BT BRI T RN TR o AR S 5
53R IR, 180 5 5 (1 22 0 JUUATE BE 52 8 K B, i %75 30
12 4 TSR B I 4 2 00 B R B, 3250 LY ik
45 EPIR DN BE R M R A, 7 PF B AL S
RIS LE , 2 A AR 3 A — B L ok 3% . X L3
HE TR 7 FHS i AUTE o 0 DL 4 AT 5K S g Dy
HA W S0,

Tl 246 I L35 03 B4 fok SR | B B S ) L 35
PRz, BAT IS W 19 32 6 (T i
SE PR A 45T BRI ZE I3 h Tl BB T,
YRR T o 7 2 SR R L Tl 5
JIF T W EL A 8825 5, SE 3 5 7 ) 5 00 AL B % U
O WU L 3 80 453005, AT — S 1A LR 1

I35 SOD 3% P K2 MDA & 5% 5 46 0 % B, 46
HIH SOD % P42 1E 20 W1 TH 5, X 5 HC A BF 9t 45
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T AL R LT SOD I M F B SR 1, {22
A A D I R B SRR 2 U5 & B, AR A
FEUESE S 9 B b R O WL 1l R B A IR O UL
i 20 21 Hp i) SOD I M A58 1E 2 2 T i 19, T 41 44 i
t SOD G PR FEARAY . X T AR R SE I 25 3R — 3L
M. FHEZAR MR K ,SOD 2 —4z3h &2 1k
(T8 BR AR YRS g6 AR M 1 LV T — A [ I ]
AR, A 0] BE Y 90 5 H A A 458 A — 1% Ol
XA 7R FRATTLE A 5 B AF 5T v 2 00 4 T 255 i 43
Privlal . 277 441 SOD i M A B 4 W 18 T 7, ik
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IEH AR TE, E T H SRR AN L, MDA & &
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it i & 1 ( thioredoxin, TRX) J& 4 /i 4 44 fk
W ECEE, A FR SR, 5 AR S B 1
(ASKL) 255 4 s P o 78O U iR 452 4 v, BL
= A KB UG M % (reactive oxygen species,
ROS) ,ffi TRX 5 ASK1 435, /0 8 J5 B9 ASK1 38 i
T T b 3 R X 3 1) 9 2 1 4% L T 95 4K ASKL
A DA 3 O SRR A 1Y) caspase S BEAH L T
ASKI1 {4k J5 T R R AR R A0 i 64 K CL 5 5
T-4& (apoposome ) JE i, , #E 1M fi£ & caspase-9 , caspase-
3N T A e ek B 0 Ak
Bt Cyte DA 235 3 7 (ATF) 1R, ATF 36
RE I S b A 37 MR ek 22 | 15 3 R AR B Cyte I
caspase-9, 5| i 41 3 N — F B HIK S0y, S B4
W caspase-9 I I 16 Ak, K R A0 M TP ORI R 1, B
%%ﬁléﬂiﬂ@iﬁlt“” o Paul %[]4] WF5% K& P, caspase-
9 X T AR P T AF T i T R R T R Y . K
TGRS, R IE N T2 5 T & oo IER
5, Jt H I dol o VR A R R R R

AR S 56 36 UE A O LR I 458475 T, A A S ok
REGE T B HE PSR, SRR 4]
FH EE B R IR ASKT, caspase-9 # B R &, IEW &
T P20 U Re U8 S0 T ZeoR R R AR G R
caspase-9 P T 410 5 B 1 J5 00 L 4E I 0 7, 8 B AR
O WUETH)

AW 5T 25 H IR S AE 20 O LR I R BRAE AR
S5 PES R AURAT WY I s O LI 4 LR Tk D BE Y
YERT, BAT B s Bt S8 AL 19 RE ), T B 3 4800k 7= W i A
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