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Effect of Astragalus Injection on Left Ventricular Remodeling and Apoptotic Gene Caspase-3 in Rats After
Myocardial Infarction MA Lan, and GUAN Zhen-zhong The Second Hospital Affiliated to Harbin Medical
University, Harbin (150086)

Abstract Objective To investigate the effect of Astragalus injection (AI) on left ventricular remodeling
and the expression of apoptotic gene caspase-3 in rats after myocardial infarction (MI). Methods The MI mod-
el was established. The experimental animals were divided into 4 groups, Group I (the sham-operated group),
Group Il (the sham-operated plus Al group), Group Il (the model group), Group IV (the model plus Al
group). Animals in the I and IV group were intraperitoneally injected with 2ml Al once a day after operation,
while animals in the I and I group were treated with normal saline of equal volume. After treated for 4 weeks
successively, the structural change of left ventricle and the level of oxyproline in myocardium were observed, and
expression of caspase-3 was determined by immunohistochemical method. Results As compared with Group
I, the ultrastructure of myocardium and indexes of left ventricular remodeling were improved, the myocardial
content of oxyproline decreased (P <0.05), the caspase-3 positive cells reduced and caspase-3 mRNA expression
significantly down-regulated (P <0.05). Coneclusion Al can improve left ventricular remodeling, inhibit apop-
tosis by down-regulate the expression of apoptotic gene caspase-3 in rats after MI.
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R &, th Kb W45 R A PR ®l $2 48 RT-
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vitrogen 24 B = 51 A BB A & R, 51 W F
W

caspase-3:5' GGCCTGAAATACGAAGTCA3';

5'GCATGCCATATCATCGTCAG3'.
B-actin : 5'GTGGGGCGCCCCAGGCACCA3’;
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5'GTCCTTAATGTAACGCACGATTTC3 .

2 Y EEEREY Wistar KK, &E 250~
300g, A B LK B ) oo R4,

3 Fk

3.1 HRMNEE H1%REHRZ8(50mg/ke)
JE R 1 5 R KBRS K K B I Ak L E , G R O 4
R DO JE B F B0 e B AL, SO U0 JF B TR T IR AL
(BE 60 K /min, B S8 20ml/kg) ,BIB L% 3 -4
B FF B, 4L RS PR AT S, G B B ST &’ S
FHAEHREZBHMER N AMIERRIN MRS,
DR E R AL, R M, BRTFARARLRER
REEAEZIT NG REIWETERE, 28
N

3.2 44 B3PI R A, THBFAR
H,17 R) THBFR+HEA,17R) MHAER
H,18 H) VAGER + HE4,16 ). THMNA
REBHEBEESEEENE 2ml. [ART4ASFH
BTFEERR A KRS, WERRY 4,

3.3 EEZWNE ShYRBEHE.OERE, T
B P A K vh ik, AR T, B EH T EL
BRAZ M THERREAAEAZHEBIENLEZER,
MELALEERRERXMEEEXZRENEE.,

3.4 LIBHEHME  BUL LA X O LB
PIRE A 2mm A 2% K B H 4CHEE 24h, R G
HALR &R, B S A SO LS

3.5 LAHARBERSENE EdWEL
MPRHRERSEHBELONKEEANSE, E
FE X J AERFE X 0 E LA 200mg FIRASI¥ B HER
WA AR B4R, BRI BB 721 BAROob B THAE
550nm AL EHE SR EE T ERBERS &

3.6 caspase-3 Wi FHGEHAMLFTE, BEL
DENBEYEEY 2mm, KA 4% ZRF R EE
24h, BHHBAKASCEY R, & RE AR U
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3.7 caspase-3 mRNA F A&l % A RT-PCR
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FIEE S RNA, B 2pg & RNA A T3, 05 7k
RN 20pl,2pl R F =Y AT PCR ¥4, O 254l
Rtk %, Bt 51 B-actin fEHN NS B, caspase-3
=¥ Bt R 316bp, B-actin 7= 41 i BX A 540bp, PCR
BRI 454 h 94°C BAE M 3min, SRS 32 NMESRY Y,
BJG 72C & f# 3min, B FH L5 94T 2B H: 30s,
55C iRk 30s,72C ZEf# 30s, HF=WE 1.5%H 5

BRIk , i 13 Tanon GIS2010 B RBR R & iHE
HKAHHBRE BHS pactin HHLWRENLE
Y&} caspase-3 mRNA ik &,
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BEE AT AP0 B AW, M VAR FE X == B8 B X i B
BHZ(5MARE,P<0.01), X EE T4
BEWE(S T Ak, P<0.05), W V4 % 85 = N
HEBRRZ(5NM4ALkE,P<0.05),

1 FSUKRLEEEWBLLER (zt5)

UK hE ExER/ SHEXEREE FEARELEE
() ﬂiiﬂﬂ(mg/g) (mm) (mm)

1 9 32316 2.46+0.14 — 1.78+0.16
I 10 330+20 2.43%0.10 — 1.83+0.12

il 12 31517 2.33£0.12  0.91%0.07* 2.53+0.19*
J\j 9 321419 2.41+0.16  1.32+0.11% 2.11+0.20* 4

W5 [ 4ESERRERREFHE, P<0.01 ;5 MALLK,
4p<0.05
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3 HHAROCANYUSERBERS BN ESR
RE2, EEFAXEMEARSE: I4EEXSE
HEASSRAEERX LR, P<0.05), V45 &
HEHEEE(STALE, P<0.05);EHL X RIH
ARSE:-N4AWBAS(S5 1 ALK, P<0.01),

2 AREAXROIHASERERSE
FitE  (pg/mg-prot, 7 +5)

EMARETE
A B B X JEREFE X
I 8 — 0.71+0.04
I 7 — 0.73+0.06
m 9 1.194+0.12* 0.90+0.07*4
v 8 0.96+0.06* 4 0.81+0.09%

5 THAEERR K, * P<0.01; 5 M4, 2 P<0.05; 5

R4 RF X i, 4 P<0.05

4 MAMNHAKR caspase-3 BEHEREER L
B2, maibg Sin A caspase-3 FHE MR
HEEE BEHRAHEE, M IVA caspase-3 XX B
FEAR

5 4 #H KK caspase-3 mRNA RT-PCR F= 4 # ik
gl BE 3, 4 HE caspase-3 MG R &
#o M4 caspase-3 X HEE S B-actin KW RE LHEH
H0.84 ,MIVA_FWMENO0.65, HHRKERAE R
E¥(P<0.05),
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OPEEFEE O LR K, £ Z 95K L &G LR
RARNE - RINEWHEUERALEZEN, EF
WEOCENDIBUEBE, CEEMMN T IERA
R REFE X0 LA SUK AT, EREAREALEY K, W
#5858 DX 0o WL 40 AR K, 0 L R AR B2 4 IR R 0 3
O ARSI 2R B R AMI JG AR SE X E B 8 AP
HOMIEEAX EREEE i AR REA TR, LU
Heib MREXEREN AL, BRAMBRERBELR
EMHREEEE/EH.AMI GO ERNEE
AL R R, T X MR AN TUR S 0@k
HEROBERRXLREY ., AL AREEHBRIT 4
JA L HEERZRY, WY KSR, EMLEN
B oiRe, m H A EENLUPEA, 7T LU0 6 8% iR — B B
. AXEHMEREETLSEE AMI FLEH
HS A B g R B R T DA A AT X R AR
W MRLOIAGL, B AT EN S CRIRE
—¥,

AEE AR K AEE UABEMA TR E caspase-3
MR, AW BA T, caspase-3 E BT I BHRR
PATEERAAAEE, BREHRRI.OUH LA
TS}, caspase-3 B2 238 ' T A< SC B0 45 5 0 E 5C
AMI J5 L LA IR caspase-3 FEk 38 A0 , T 2% B8 vE 5 AT
DI caspase-3 MKk, RATBEBEHEBR, BERAN
A LABCE AMI 5 O L2 B 1045 4 B 48405 , 7 EL 7T LA
ME OB EE R AR EFHRATERA, N
MMHEAREAT, B2, ALRRAFEEFWATL
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2000 45 9 A-—2004 4F 9 A , AT 2 i BURLIA T 18 HE B
EMERIBRK (COPD) B E I B K 68 Fl, 3 5 LRFIKITH 68
FlfEx I, AMEMT .

WHREY FAEREHRERRNLH NSRG4
PR A5 & 1997520(4) 1199—203), R E BHEfRHES IR
(REFHBRERARIEREN). EEHL N COPD H 4 T4
BY,PERIEFEHFSEE. 136 BIPERRE 64 #,17
B2H, PFREEN G HBH, BT H 68 B, 5 45 #i,
2 23 B 4RI 58 ~73 %, F3(70.31 £5.01) % ; R (17.39
2 02)ERERE .- BE 106, P 44 6, BHFE 14 6, xF
WA 68 #1,5 46 B, 4 22 Bl ; i 56 ~74 &, F1(68.98 =
6.36)% ;JRTE(18.31+6.06)F; RERE B F 8 i, 7 ¥ 46
Bl EE 140, FEARERNUBREREBEN.

BITHE WITARERAZMKER(HYAR: NS &
B AR PR EL ART AEIR B LHER LAREE,
WE X 28 KL HNE NEEAR, 8 RBRMNEY
FIRAZ 5.78¢, R P EX¥BE — B BB AR RHE4E),
WK 10g, B H 3 ;0 B4R AR RN (b L& M EH R
B B EKREFEGIFATEYN2ANA . AARERIT
W B A HE MY S5IRT B

B ShRE M 5 : B B B & N Sensor Medics Ros System fiti T
BBV E B D B8, FE— B A K BER(FEV, o) B KT
% b 3 9 & (MMEF) B K PR S 3 (PEF) 1R A B 47 , 16T

FEZ AL 1. MR PE¥BE—MEERE (M 450000);2. W
BEAREBR

FE=

% w2’

MESHNE IR, BRREEHNELZ 3K, BAEMH,3KRZEE
REL5% A,

it %y R SPSS 10.0 S 4 $rak b #E4T + K,

g2 R WARENESYBNELER X1 BWTE
Ya¥T A B % FEV, . .MMEF.PEF.FEV, % BB B A& (P<
0.053% P<O0.01); HAEBREHBR FHHEA(P<0.01),
HBAEREFETHELHERE. WAREYREIE
TR R RN o

1 FYREWRTHEHESIIRNE
ERUEE (z+5)

M%) 8fE  FEV; (L)  MMEF(L/s) PEF(L/s) FEV; %
WIT HITET1.44£0.34  0.78+0.25  2.04+0.85  50.63+12.70
(68) ¥IT/E 1.6720.50* 20.88+0.35% 2 2,58+1,.54**261.63£12.70* &
X GIFRT 1.44+0.34  0.78+0.23  2.00+0.84  50.74+12.27
(68) #4975 1.38£0.54  0.76+0.27  2.01+0.82  50.74%14.30

. SAHBIFRILE, * P<0.05,* P<0.01; 53 BABKFE
3,2 P<0.01;( )REE R

it # COPDIEKREIRUIE . K. KEIEEER,
BB IE IR K SRS, RULANEESE,
FRERH TFh, BEhE“EMHRHEA"EN, 72057 LA b
MR ENRESL S, AR AE T ERBA, TPAS K
BEAMIT 25 S5 B AR {8 B8 D S5 B KU R 3 0K FUSIU <
WA A OLERN ARERE NEHTREE A REE
PERINBE; - EE W NS EME RS )N E  2BE Lk
BEEMBESERZ, 2 FRAHNED. EFASK BB
bk BAER BRI, KENABTEIRERE
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