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[BE] Be SRS 00 O WUk i K B o DU VE R AEFNLE . Ak SERR s i
KMEME SD KEL 60 H RN R M IRTF AR BRI ayrdl, B 20 H o RS LA TR S kAT
2 (LAD) W5 B R R AR D UREZE (AMID) B8 RS, iR 7 4 B EE S35 S AL 0.135 kg, TR
B2 25 T S/ PR K IR H LR, LR 452 28 o 42545 , TR Sy W Bt a8 (ELISA ) A6 i,
5 FUA I = B4 (LTB4), BiFI IR & E, (PGE,), M IRTEH T - o (TNF-« ), FHAHEA 2 -6 (1L-6) FF R M A
TR 5 MIE ML TSN S 2#46hs [ Z2 = Ui & (LVSP), ZEZEEFIRIR K (LVEDP ), 282 P9 K _L Pl N e KR
(+dp/dt max) ), O/ RTE FUAE L 2200 / 40 FUAEL O VBB TR RR 5 W00 LA S PHEATICAR 5 AL O LA 20
PR F (RS BIBENETE A2 (cPLA2), FREATH -2 (COX=2). 5- I54%1LHE (5-LOX) ) i mRNA FZE 1363k, 7%
A KT - B (TGF- B )/Smads {557 8 B AR CHE 1 (TGF- B 1. Smad2/3 ., T BUREJEHE F | ARSI 1) Je
HHMLPA T AHOC I F 21 (Bel-2. Bax) (3RiE. &R SIBTARA AL, BRI R PER FKCF | i sh 712
F8PR LVEDP O 7 (R E OB, 2500 % / 400 FUfEL O IUSEZE TR AU ILAH 24 M R -1 mRNA FiR 3R i87K
- TGF- B /Smads 15554 S HAH S . A TH 5C B F 2 A s /K RS, TVSP. =+ dp/dt max
Yool R AR, SRR L A, TR T 4L M W R M B F K P (LTB4 (ng/L) : 370.11+46.98 Lt 633.23 +83.37,
PGE, (ng/L) : 48.75+26.35 [t 131.25+29.75, TNF-« (pg/L) : 177.28 +22.65 Lt 248.47+16.21, IL-6 (ug/L) :
493.22+165.99 It 638.41+191.66 ). LVEDP [ mmHg (1 mmHg=0.133 kPa) : —2.03+2.98 I, 7.03+1.39 ), .03 JIiE /
PR HAE((6.5320.11) % H(7.1420.24) % ), 22005 / 420 FEAE (0.26 £0.01 FE 0.32+0.02). /0> LA 5E 1 A1
((27.21+£2.87) % H.(44.98+1.52) % ) 0o ILAL 2 58 M H 7 19 mRNA A& H %35 . TGF- B /Smads 5 5 % T
T 6 AH DG B 13RI R T B F Bax B 3R I W] W AR (24 P<0.05), il LVSP (mmHg : 129.01+11.93 1,
108.11+12.69). +dp/dt max (mmHg/s : 3 101.3+378.6 [ 2105.3 +245.9), —dp/dt max (mmHg/s : 2612.4+249.7 |,
16544+ 188.1) AT A F Bel-2 AR IAH W BI85 (3 P<0.05). FFAEK - HH4L (HE) P s, BT AR
ZH0 JUAR 8 A T S8 B A0 5 AR 20 JULAT I 2 1 PR TR B 5 39 20 JUL B el A e A R 4 A Sk el
o Masson Yot 7R, BT AR LA LB B HF kAR | O WILEF HEFR IO A 5 BORZH IR IR A S 3 A T o 5 YR Y7 )
LR PR I B Rk . 2518 S AL L TCF- B /Smads {5518 IR0 O WIET 4R AL AR EE , 0]
L FE AL 5 JE AT D cPLA2 S 9P R, Dol 9 A S B 5 -l 3t 1 Bel-2, N Bax 9235 kil
AP T, L]
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[Abstract] Objective To approach the mechanisms and myocardial protective effect of Qishen Yigi
dropping pills on rats with myocardial infarction. Methods Sixty clean healthy male Sprague—Dawley (SD) rats
were randomly divided into sham operation group, model group and observation group (each n = 20). The rat model of
acute myocardial infarction (AMI) was established by ligation of left anterior descent (LAD) branch of coronary artery.
After modeling, the rats in observation group were given 0.135 g/kg of Qishen Yiqi dropping pills, and sham operation
group and model group were administered the same amount of normal saline, once a day for consecutive 28 days.
At the end of treatment, the levels of serum inflammatory factors of leukotriene B4 (LTB4), prostaglandin E, (PGE,),
tumor necrosis factor—a (TNF-a), and interleukin—6 (IL-6) were measured by enzyme linked immunosorbent assay

(ELISA); the changes of the indexes of hemodynamic [left ventricular systolic pressure (LVSP), left ventricular end-
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diastolic pressure (LVEDP), the maximal rate of increase/decrease in left ventricular pressure (£ dp/dt max)], the ratio
of the heart weight/body weight, and the ratio of the left ventricular weight/heart weight (LVW/HW), the myocardial
infarction area, myocardial histopathological changes were observed in the three groups; myocardial tissues inflammatory
related factors [the mRNA and protein expressions of cytosolic phospholipase A2 (cPLA2), cyclooxygenase-2 (COX-2),
S5-lipoxygenase (5-LOX)], and the expression levels of transforming growth factor—8 (TGF-)/Smads signal
transduction pathway related protein (TGF- 1, Smad2/3, Collagen I, Collagen Ill ) and cell apoptosis related factors
(Bel-2, Bax) protein were measured. Results Compared with the sham operation group, levels of serum inflammatory
factors, the index of LVEDP, the ratio of the heart weight/body weight, LVW/HW, myocardial infarction area, the
mRNA and protein expression levels of inflammatory factors in myocardium, the expression levels of TGF- 3 /Smads
signal transduction pathway related protein and the cell apoptosis related factors protein in model group were all
significantly elevated, while LVSP and +dp/dt max were obviously decreased in model group. Compared with the
model group, the levels of inflammatory factor in serum [LTB4 (ng/L): 370.11 £46.98 vs. 633.23 £83.37, PGE, (ng/L):
48.75+26.35 vs. 131.25+29.75, TNF-a (ug/L): 177.28 +22.65 vs. 248.47 +16.21, IL-6 (ug/L): 493.22 +165.99 vs.
638.41 £191.66], LVEDP [mmHg (1 mmHg = 0.133 kPa): -2.03 =2.98 vs. 7.03 & 1.39], the ratio of the heart weight/
body weight [(6.53 £0.11)% vs. (7.1440.24)%], LVW/HW (0.26 £0.01 vs. 0.32£0.02), myocardial infarction area
[(27.21 £2.87)% vs. (44.98 £ 1.52)%], mRNA and protein expression of myocardial inflammatory factors, the expression
of TGF- B /Smads signal transduction pathway related protein, and the protein expression of Bax were all significantly
decreased in observation group (all P < 0.05), LVSP (mmHg: 129.01 £11.93 vs. 108.11 £12.69), the +dp/dt max
(mmHg/s: 3 101.3+378.6 vs. 2 105.3+245.9), the —dp/dt max (mmHg/s: 2 612.4+249.7 vs. 1 654.4 +188.1), while
the protein expression of Bel-2 in observation group were obviously increased (all P < 0.05). It was demonstrated by
hematoxylin—eosin (HE) staining that there were no obvious pathological changes in the sham operation group; obvious
infiltration of inflammatory factors in myocardium was shown in model group; pathological changes in the observation
group were significantly improved as compared with those in the model group. It was shown by Masson staining that there
were slight hyperplasia of myocardial fibers and no obvious pathological changes in the sham operation group. Severe
collagen hyperplasia was found in model group, and the degree of fibrosis in the observation group was significantly
improved. Conclusions Qishen Yiqi dropping pills can reduce the degree of myocardial fibrosis and inhibit the
ventricular remodeling via TGF- 3 /Smads signal transduction pathway. The dropping pills can also suppress the release
of inflammatory factors by reducing ¢cPLA2 to decrease the inflammatory response and inhibit apoptosis and alleviate
myocardial injury by up-regulating the expression of Bel-2 and down-regulating the expression of Bax.

[Key words] Qishen Yiqi dropping pill; Myocardial infarction; Coronary artery disease; Transforming
growth factor— 3 /Smads signal pathway; Apoptosis

Fund program: National Natural Science Foundation of China (81460072)

e U 2 L A I UL T sh ik e 1, HE
FOV B A BEHI T2 871 22 18 i s Dk s ez 1 |k
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RN & L AR 2R IR | A T PR Y 4
Ak TR KR R AR A, KKREIE T A
TR A i i, PRI, SR TR AR 7 s Lo (A 2K
D7 R R ), EES a8 M ALY SR A )
RHECE P L B, B i SO K ik
R IIRE, A RS I R LB O A
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1.52 Iy sh 1 2Edebe e . h 2528 d e, H
4% TK A S BRI K BRI [ 2, 4 B8 30 B ik,
BL-420 A= YIALAHE 5256 2R 48 1 A% IR G 3 45 42 30
BBk 2 A0 R B AW AR BEE, 10 5%
FF SNk ST LR F2 %2 10 min J5 10 342 W48
(LVSP), Z2 Z &7 5k K & (LVEDP), 2% N J& T+
BT B R % (+ dp/dt max), T4 10 7, BUAME,
DU A2 O 2 AR AT TR DR

1.5.3 GO ME / AREE U AE AT A D 2 7 40 FUEIN A2 -
W i R h S1 2R RR S RS SO IERES , 225
A AL B BIBGOIE RO /R
B BSOS ONE, 2202 /40

1.5.4 OHIAZYREE2E ISR R FROE A D B TR T
ODERE BT 4% 28 PR R H R 2, 2
KB A DR, S M TR R - BT
(HE) 46 fl Masson e, T6EE T EE,

1.5.5 O JULRESE 1 AL A2 < AEALEL 5 A0 ERE
TR LR, 25 FL A RO A O I A 2200 R
(FJE1~2 mm), &AL =80k (TTC) Je i, RHR
WS X AV K A o, IE R ARG ar e, H
P& Ak BRAR A A T A R AT 1 R = B i T
T 222 BT X 100% .

1.5.6  SEHE i U sk - A RS [V (RT-PCR)
RO ALZH LR F mRNA ik - BRI 5 N
RBAEH O WA ZURA, F TRIzol 752 HUEL RNA,
Z NG BRI L TR 4 5E RNA SEREBAT A3t , FH S 5E
i RT-PCR I i B B IR G A2 (cPLA2), RA A
fit} -2 (COX-2). 5- fg &1L (5-LOX) B mRNA &
KK 519 i b s = e A ARG BR A
4 . PCR RV 444 :95 °C. 10 min, 95 C . 15 s,
55°C.30s, 72°C. 30 s, 40 PMEH, R 27440
AR AENIE SiSF vy i

1.5.7 & H o G 5 B3 3k 56 (Western Blot) £ il
R T A KT -B (TGF-B ) /Smads 15
5 I 3 R G B P B T M R T AR DG TR T LAY
ik RIS MAGAER O WA ZURAS, $EH
HAB R A, H i R (BCA) I e 88 MR EE,
BEARSHEA LAEZEMNRIR A, 100 CAEE
10 min, 81 e SEBR IR B — 5 07 Tk Mg B JC R Kk
(SDS-PAGE). % i, B, MA—$t. P E ., &
Ja G VR R4 T B AR b, LA B - WLshEE A
( B —actin) /E WS HBEEH .

1.6 GEit2443 07« i SPSS 19.0 #4247 4t it

IR, AR IEAS A0 A0 B T B DA B + B2
(% +s)FR, 4] HEECR B 207 22347, P<0.05
hZERAGITHRE L

2 F R

2.1 MG RPERFACE LU (3£ 1) < BRI I
1 LTB4 ., PGE, . TNF- « . IL—-6 /K-8 T AR 4H W
BIE (¥ P<0.01) 5 36974 Bk 4 RAPEH 7K
PR AR U i BTG (34 P<0.05)

F1 ESHIFAIT AMI KR MiEF

KEEFRFEIRZM (x +5)

adn () LTB4 (ng/L) PGE, (ng/L)
TR 20 216.67 +23.34 2891+ 6.09
FELRIZH 20 633.23+83.37"  131.25+29.75%
IRITAL 20 370.11+46.98%  48.75+26.35"

HHl E(H) TNF-a (pg/L) IL-6 (pg/L)
FARA 20 15491 +11.17 7447+ 31.09

FRIZ 20 24847+1621"  63841+191.66*
TRITH 20 177.28+22.65"  493.22+165.99

1 AMI 2 UEISE , LTB4 S H 408 =45 B4, PGE, MY
IR E,, TNF-a FMEIRIEH T -, IL-6 H 1IN ZE -6
g TR A, *P<0.01, "P<0.05; S 4] 4, ©P<0.01,
dp<0.05

22 KHMPN IR LR (K 2) . SITFARA
e ABERIZL LVSP, + dp/dt max B {1k, LVEDP
B F s (33 P<0.05) ; SRERIA AL, iR IT Al
LVSP. +dp/dt max ¥ 8 & F+ 5, LVEDP B i F&AIX
(¥ P<0.05),

x2 KSHISEAI AMI XRILES) A FEIRM (x £ 5)

an FE(H)  LVSP(mmHg) LVEDP (mmHg)
FARA 20 148.83+13.88 -12.23+2.33
T 20 108.11£12.69* 7.03+1.39°
BT 20 129.01+11.93" -2.03+2.982
o BSILYIEAS +dp/dt max —dp/dt max
(H) (mmHg/s ) (mmHg/s)
FARH 20 44953+356.3 3677.5+332.3
T2 20 2105.3+2459? 1654.4+188.1°
BTl 20 3101.3+378.6%P  2612.4+249.7%"

T AMIA 2 PR D JIURESE , LVSP N 22 S04 T, LVEDP 2 &F
SKIIAJE, +dp/dt max K2 ANE FTFE F R CHR 5 | mmHg=
0.133 kPa ; S{HFARULHES, *P<0.05 ; SEAL 4L, PP<0.05
23 HKAONE R HE 20 E 1 Al HE LG
WIBEBETE AR LA (3 3) < BERULLOE / AR EE LUAE L 42
DE /AL EYE TERTFARE Y P<0.01) 5 7F
JPLONE /REE LUAE L 2200 % / 40 LU ARG TR
4 (# P<0.01). BT AR WUA WATFEAL 5 ALY
ZH AT UL K AR A XI5 Y597 2EL 0 U B T FRAS A AL
ZH I ek (P<0.01),
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®3 KSmSEAIT AMI KRR/ FEILE.

ZE /0O EMCHEFEERAZIE (x £5)

5 SEC DR AR AAOE el DAIUERE
(H HUAE (%) oA TR (%)
BFERH 5 6.01+0.17 0.21+0.02 0
TR 5 7.14+024%  032+£0.02" 44.98+1.52
HITA 5 6.53+0.11%  026+0.01" 2721+287"

T - AMI AP CIUESE 5 ST ARLLILES, "P<0.01 ; S5
4%z, PP<0.01
24 HALONALR BRI (K] 1): HE Fl Masson
Yot R, T ARG O WU LS5 IE 7 5 R4 0%
PR B 5, B D 21 4 3G A ™ 5 3R YT 4O ILZH S
o PR AR KU AT AE A AR B i A 2H B (ks

'

HE
Gets

woes
B 1 Ot FWEAAIR RO SRS HE J
R T AL WU e (6,575 HERI 8 55 . 508 , S KT M
SR JJURESE (AMI) BT 280 JULANLAE K, 40 M AR, 4
FUZEAL AL A0S WUk AN RS ST T 5
HE2 35 SOMALIA YT A A ML S FA T TE 3 . Masson Y2 (8 575 ,
B TFAR AWV A B | R IR T 4 e T 5 38
SLFAAL AL Wl TR

2.5 HAONMALRIER T/ mRNA f8E H £k

Peds (6 4518 2) AR AR cPLA2, COX-2.5-LOX

H—E BRIk, (H AN & BRI BRI 4% R

P19 mRNA F18E H 2B K2 TIRFAR 4

(¥ P<0.01) ; JGI7 45 R H F 19 mRNA A& H

FER A AL TR (3 P<0.01).

R4 ESHSHAIT AMI KROAZEZLE cPLA2.

COX-2.5-LOX A mRNA FiZHIEN (x +5)

L4 mRNA ik (2742%)
20 5]
(H cPLA2 COX-2 5-LOX
WFEARH 5 1.00+0.21 1.00+0.12 1.00+0.16
I 2 5 3.07+040% 195+021%  1.85+0.19?
HIT A 5 203+025°  143+.017%" 133+022%

s AMT A DUESE, cPLA2 R EEIBE IS A2, COX=2
R AT -2, S-LOX Ky 5- fRSALRT; ST AR, "P<0.01;
IR AR, PP<0.01

x5y
RTFAL PRI T4 TR

cPLA2 85000

COX-2 68 000
5-LOX 78 000

f—actin 43000

Western Blot “A 75 [ B a2 NS, cPLA2 by i i 5
WENRE A2, COX=2 AMEEG -2, 5-LOX Fy 5- fRH L,
B —actin & B - ILsIEH
2 Western Blot Kl 4% 2H K B LA1ZE cPLA2
COX-2,5-LOX KIFEH L

2.6 %4 TGF-B /Smads {5 5 Sl B A X E H
FKIK B (K 3) : BRI TGF-B 1, Smad2/3, 1 %Y
JE A 1 TR D 2 1 Rk A il T AR A W i |
P IRIT A A R I R BV W] 0 A

Ay
BT FRE

BFAA st

TGF-p1 47000

Smad2/3 57000
TR S AR A 72000
AR R & 75 000

B —actin 43000

Western Blot S8 5T 2 BRI, TGF-B 1 4
LA KIRT - B1, B -actin A B - PLEHE
B 3 Western Blot #4541 K RO WILHET TGF- B /Smads
FS A R

2.7 AU TR SC I AR Ak A (B 4) -
SR TFARA L, BRI Bax Fl Bel-2 26351 i,
{H Bax FiaTHE 5 NI, Bax/Bel-2 lLETHE 3 5
RERUZH LA 6T T4 Bel-2 23k 193, Bax Feik R,
Bax/Bel-2 FL{EFEAR. 4878 S 45 M ALTE FRAL I
JHT-H T Bax B M RIEF_EJEIIIE T F Bel-2 1)
Feak, NI 0 gE T

Fiibavo
BITd P

BRFAL PRI

26 000

21000

B —actin 43000

Western Blot Jy 8 |1 o1 i E R U
B —actin & B - WLBhEM
Bl 4 Western Blot A&l 454K RO WIS T- M E A Rk
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