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[WE] BW: 5 EARY LA S0 (B ER T R 8021 X 8 3 800 32 (HF) oK BUG JIE i 3% 20
TEHMBCEEN . Fik: 90 Kt SD K ELBEHL 5T 9%t B8 ( Control) 41 (HF 41 Hb &5 °F (DG) 41 B HH (ASIV) 41 (i (K 2 b
(APS) #H FETE MR 15 (AST) 4 M B IR A 1R B (AEM) 41, B% HF 2 18 H, H A& A 12 H . R B8 R e B I b E 5
1 ¥k HF B389 259 DG, ASIV, APS, AST k43 51 % 0.05,50,1 000,100 mg-kg ™', AEM 124 F/E25 8 g-kg ™", 45 Kl 4
25, SR Langendorff B 6 2 18 Az B0 s A AT .0 Dy BB 48 A5 WL 22, 9 5 40 AT LU A8 45 40 B9 B A7 05 22 (SR, A2 0 ZE IR 4R
(LVSP) .03 (HR) K A2 O IS e R B FH 3 ( + dp/de,, ) FUAS O 35 FF f W04 22 599 000 1) 18] B B 1) ( T-dp/de,,, ) (7B AL, &
SR B8 2 TS HEF A8 5550 BALE ATl A4S SR AR S B B TR (P <0.01) 3 5 HF 4 beAs , AEM K AT A5 43 45 20 B 45 %8 30 HF
K SR,LVSP fil + dp/de,, 35 UL 0] @ 42 &5, Hoip DL AEM 41780 BIEUR 45 ) 2748 Fr b B9 BCEAE O BT 5, APS 4 7R 66 & 3% 4
i LVSP K+ dp/de,, , GBS HE 0o WL 45 07 R 26 0 38 048 e R L -l 388, % HE BT — @ MR ITE . 4518 : AEM JHH
R 43 34 T LA v B g B HF KRR 770G 2R, B B 1 SE G M HEF R B0 WL s 1, APS A R T B B I YE AL
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Effects of Astragalus Extract Mixture and its Effective Components on
the Cardiac Function in the Rats with

Experimental Heart Failure Induced by Adriamycin
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[ Abstract | Objective: To investigate the effects of astragalus extract mixture and effective components on
the cardiac functions in rat heart failure ( HF) induced by adriamycin. Method: Ninety male SD rats were
randomized into 7 groups, including control group, HF group, Digoxigein ( DG) group, Astragaloside ( ASIV)
group, astragalus polysaccharide ( APS) group, total saponins of astragalus ( AST) group and Astragalus Extract
Mixture (AEM) group. Twelve rats were used in each of all groups except HF group in which 18 rats were used.
The animals in all experimental groups except control group were intra-peritoneally injected with adriamycin ( ADM)
every other day to produce HF model; the animals in all experimental groups except HF group were respectively

treated with intragastric administration of DG, AEM or other effective components aboved at the same time when ADM
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was given. The drugs dose of DG, ASIV, APS, AST were 0.05, 50, 1000, 100 and 8 000 mg - kg '
respectively, The dose of Astragalus Extract Mixture in the AEM group is equivalent to the crude herb, Volume of
gastric perfusion was 2 mL in the every groups. Survival Rate (SR), left ventricular systolic pressure (LVSP),
Heart Rate (HR), +dp/di,, and T-dp/di,, were recorded and compared among the all groups. Result: The

values of SR, LVSP, HR and +dp/ds¢,,, in HF group were significantly lower than those in all other groups (P <

max

0.01). As compared with HF group, SR, LVSP and + dp/di,, were significantly enhanced in all experimental

X

groups among which, the indices of cardiac function in AEM group were improved more significantly. Further
experiment showed that AEM can also increase HR and shorten T-dp/d¢,, in HF rats. Comparatively, the

therapeutic effect of AEM in HF rats was even stronger than DG as shown in the present study. The parameters such

as LVSP and + dp/d¢,, in APS group were improved, so that the therapeutic action of the APS to HF can be

demonstrated. Conclusion: Astragalus extract mixture and the effective components of astragalus including ASIV,
AST and APS can significantly enhance the survival rate and cardiac contractility in the rats with experimental heart
failure. Astragalus extract mixture may be more effective and safer in the treatment of HF. Curative effect of APS to

HF is so benificial and significant that can not ignored.

[ Key words |

> 7152 3 (heart failure, HF) | 22 .0 & &
G P e B 2R B B, 3 36 B Sy o0 I 19 1ML VA B
15 A, O % AR AN 5 SR O ORI RS
BET R — LI LA BA R Pl R 1 A R
EERSEN, BN Dy, HE /) 3 25 AR
SRR SEA L, HEME R TPhRE, A
AANTHB KT B g5 R R Z R BESE K
L, BEECANES T RE A2 i O AT EPEL MR
i LT &F K D Rt A B3 1R Y T BT & Ak R
OrAAR AT RAT I Z S, B 2R L R A& bl Bk
g4 . Horph g R B 2 JUHUE HUAT (astragaloside,
ASTV) £E.0 M8 P 945 B BTN T #5165
— - RIS, i R R SR T A H A
PE It AR ST, A F R R K S AA R
38 AR LT P R R AR PR T T R 7
B U 4 P e 0 JUE T 8 45 T T H A IS AR D
W R AR SCE A L M i S O BH R X B2 ) 0 ¢
L i Y S B 2, s MBS
Z WA AT SO W B # 2R (Adriamycin, ADR) B 8
HF Ak 1 1, U g gk — 28 b 25 7 k4 25 B
YERIZIN R YT HF Z8CHR 3T 47 (1) 245 49 52 41 52 36 4 4
1 #efzEx
1.1 255 % % (adriamycin, ADR) IR I J7 5k 24
A BR 2 W iS5 H44024359; 85 IR & 42 IR Y
('Astragalus Extract Mixture, AEM) , ¥ F4 B B db
AR w25 22 AR B vf 245 0 5% BT fof A ok 245 25 00
YNSRI Y) 5 1 Astragalus membranaceus
(Fisch. ) Bge. var. mongholicus ( Bge. ) Hsiao [

astragalus; adriamycin; heart failure; cardiac effect

PR . WIS KA 3 (4300 10 A4 1.5 h,8 %
1 h 8% 1 h) g, G B AR 1 g(E
2) -mL " 2GR T B R AR AR AE (- 80 C) UK
Farbh g A i b BE R B B A S R L ) B
oy A 52 5 % 42 B w1 B H (astragaloside 1V,
ASIV) | 8 & £ $# (astraglus polysaccharides, APS) , b
A s A W B R BR A AL iS5 ATG04001,
8KO1101 ; 2 (€ & B2 ¥ ( Astragalus saponin, AST) , B
SRR EEEE 25 B A BR 2 )L, 415 20090122 5 1 i
(Digoxin, DG ), i fF i 25 AR A A, #t 5
H31020678 ; D-7j %5 B , 74 i % , #X A8 1% , Sigma 2\ W,
L5 089K00601 ,¥20100323,020M 1581

1.2 J»#H {5 M P Sprague-Dawley (SD) K F
(230 £10) g, th ZERFBe 52 56 sh 9 o 3R B, s iF
mJ Ik 5 SCXK ( 5 ) 2008-0001, [f HL 43 0 X B&
(Control) # . HF 41 | #h /& < (DG ) 4 . ¥ & H #f
(ASIV) 4] 55 FE 2 HE (APS) 4 3 ¢ & i 41 (AST)
AUREE IR & R I (AEM) 44, B HEF 4 18 H b,
HAe%4% 12 2, Control 414 K45 1% ¥R H
B R 2 mL BEE B H O G O A A AR K 1
mL-kg ™", A5 R 41 R4 45 25 410K ) ADR & #5%, F i
MW 1,2,3,4 mg-kg ™' A A4 2 U0 AU
BECRH 1K, L 8 W, B 20 mg- kg, FFLE 15
d. Control K5 R1ZH [F]mf 45 KHEH 1% & P AT 4k
F2 mL 47X B IBIT A 259 DG, ASIV, APS,
AST,AEM 41 #| & 43 %] & 0.05, 50, 1 000, 100,
8 000 mg-kg ', 1% BRI K2 4k K 4NV 1 25
Yy, BREE B RTINS 2 mL, AEM 415 2 mL (A 24
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FH 25 8 000 mg-kg ') .

1.3 CIReFEARAIN A S B EE AL S0, A
R IR 5 55 16 K W 3k Ab B8 K B, U B .0 I,
JZE 4 C/AEAT Kreb” s i W h B B 4% e S 0 %
PV , JF B 3 % T Langendorff ¥ i3 & |, & &
B AT B R A U (95% 0, 1 5% CO, 1y
F1,pH 7.4,37 °C, i 43:5.4 mmol - L' KCI1,0.12
mmol-TL.~" Na,HPO, - 12H,0,5 mmol-L "' HEPES, 10
mmol-L ™' D-#%5%%,1 mmol-L ™" MgCl, , 140 mmol -
L~' NaCl,1.8 mmol-L"~"' CaCl,, 5 mmol-L ™" il iz
KA T d-BSA (HRIERR 0.4 mmol-L7") , 441
FOoHEFE 10 min J5, T A0 A — /N K
IR BRI RS 2 "R L O E, EEE
Ji¥ereds , AT K B A2 0 E AP 3K R (LVEDP) 2y
15 mmHg 7547, i@k RM6240B %I £ i A ¥ 5 5 %
AP R G AT T AALEE R R 58 LR RS
30 min, SR 5 TG HEAT S50, A0 5% 200 2 W s (left
ventricular systolic pressure, LVSP) ,.» ¥ (heart rate,
HR) fil e OB R B AR +dp/de,, ) LEOETF
A6 WAC 45 2 5 I #) T B B[R] ( T-dp/de,,,, ) 23 AT HEAE 4%
A IR BEYRE R A2 AL

1.4 St ahs AR x s Fox, R
SPSS 11. 0 G it 84T B I & J7 22 53, P < 0. 05
A FE L,

2 #R

2.1 XF ADR # HF KRAF G RN HF 41
TETG AL 44% 1 DG 41 J ASIV 4L 7 1% R 1y
5 92% ,AST 2l Je AEM 41 17 1% R 34 83% , APS
N 6T% o P, 8 K A R 4 4 4 F1 DG 41
Y] U4 i B 25 2K 3 HE R R AEIG 32, WLk 1,

F1 FRLBAMTERRORAREFENILE (v x5)

- ) THE THE CH FER
/mg-kg ! /R /R /R /%
Control - 12 12 0 100
HF - 18 8 10 44
DG 0.05 12 11 1 92
ASIV 50 12 11 1 92
APS 1 000 12 8 4 67
AST 100 12 10 2 83
AEM 8 000 12 10 2 83

2.2 X ADR 2 HF K0 D BE iy 52 1

*2 &M ADRFFH HF XROMEEFRSHLR (v x5)

2151 F 4 /mg-kg ™! n LVSP/mmHg HR/ X /min +dp/de,,, /mmHg-s ™' T-dp/di,, +ms ™'
Control - 12 107.38 +8.424% 205.25 +16. 114 2 114.51 +225.93*¢ 177.64 +41.41
HF - 8 53.57 £9.76>% 131.00 £25.01% 1257.47 £165.11>% 210.90 +75. 16
DG 0.05 11 76.27 £12.584% 143.82 +35.11% 1 670.62 £254.92%% 186.81 +61.00
ASIV 50 11 90.09 +8.38%4° 150.91 +12.57% 1 569.26 +152.38%% 177.02 +62.34
APS 1 000 8 80.17 +20.28>*% 139.75 +22.04% 1 430.50 £224.19"4> 194.62 +64.60
AST 100 10 91.53 £8. 17449 162.3 £23.89%% 1503.83 £224.19%% 181.59 +48.00
AEM 8 000 10 98.04 £10.15"+ 184.6 £34.75"4 1622.02 +271.11%% 136.58 £38.25"4%)

¥ : 5 Control 41 [£#" P <0.05,2 P <0.01; 5 HF £ [£%* P <0.05," P <0.01; 5 DG £ L%’ P <0.05,% P <0. 01,

2.2.1 XK ELLVSP 25k s HF 40 LVSP (%
{8 5 2 F&AIG , 294 Control 20 ) 50% , HF 45 A4 il £% K%
I, ASIV,APS,AST 1 AEM 41 LVSP Y47 A~ [ F2 i
w7, B8 85T HF 44 LVSP {H (P <0.01) , H
L AEM 4] [m] T de o B IR, © 23T Control 4H 1
K. T RHHR 25 DG 40 LVSP K (76.27 +12.58)
mmHg, ] A% T b3 8 A RO 5 45 41 (P < 0. 05
P <0.01), WFE2,

2.2.2 XPREHR Z24LA52m HR B9 R/NE— &
FEJE b S SOz O B REAR B0 1) — A F8 b, o e At
TR ASF T 0 WEAT R AR D). 3 2 IR, Control
ZH ()0 % (205.25 £ 16.11) ¥K/min, 1] HF 4 K
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(131 £25.01) ¥X/min, 2§}y Control 2 1 64% , 1fij
KU 2541 (DG, ASIV, APS, AST 2 AEM 41) ¥4 Jif
R Hod AST 411 AME 415 HF 24 i A B 3%
PE2ZEF (P <0.05 f1 P <0.01),1 APS 41 HR {H &
FEHAL ARG I7 S5 AL SR . &6 )T 24l b AME
Hr) HR H 2 2 & T DG 41 (P <0.01) , i F ik
Control 2H .

2.2.3 X R +dp/de,, AL+ dp/de,,,
FOR T A0 EFEFWH WO = I B oK
R 20 IV S AT SRk RE I B RN, + dp/de,,,
AR, 16 BHLO JIE WA 4 T 5K O BE B o i3k 2 P,
Control 2 + dp/de,, fH S (2 114.51 + 225.93)
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mmHg-s " BEWS AL RE 7 — DB K, 5 H AT 1L
B, HA A A+ dp/de,, 39 8 E FEAR, SR HE 4
+dp/de,, SEEEAR, 254 Control 411 60% , 7~
T HF 210 U0 45 1 BE W RIS ; T AME 4 &% DG
By +dp/de,, EIERE L L8 4% L Control 4, 1H
BIHFFAES it 2 22 57 (P <0.01) , RAR K IRIT 241
A+ dp/de,, S ME A B FH KT Control 4 (P <
0.01),{H 3 & F HF BEAIZ] (P <0.05 5 P <
0.01) ., JAITLWA TR APS 4 8 F ik T DG 414t
(P<0.05),H 4% AST,ASIV Jz AEM 415 DG 41 Lk
BEAGIF2ER
2.2.4 PR T-dp/de,, B g m  T-dp/d,,,
SEARE O L R ORI W0 AR & dp/de,,, 1 TR] BR
] RPN AR A 4 T-dp/de,,, B, AME 2 £ 11K,
A (136.58 +38.25) ms, kT Control ZHF1 DG(P <
0.05), W@ FEMLT HF 41 (P <0.01), H44
5 Control 4] FARHIAH LW A Giit 2257,
3 itig

BECAE AN I K R HIRIG YT HF, DLAE
I H EZA BN & AST, AST R 2 LA o
BB T ITHY AT, Horp ASIV & d fe vy, HOKIE
PER U 5RO, AR A R T L
UEAR M HE BE O IES L RE M e = A, B
SARFN T AT, APS R B R
SRAT BTG AE JL) 3 25 %0 B I 5T 22 4 b AE H A g
PE Y BT A0 EE AT IR R 36 i e A
D B O U 4 R I Dy R D 66 A 4R
B, HoC A8 O T AR S R S L R I B S
BULGE R o HF BB T 0 ILOLARI S T2 %
I E S A = KoRE AR A () RE S KAL)
I HF 9 EBARaE 22— 0 AT AR R 42
A EA R AT 2O HF 25 5 ) e oead B2 AL AT ¢
P IR 9T T RE Y — 2508 MR 9T & R FRT 7
i) AR 2 RN R 2 A 2 A BT I T
fy 40 IF RE IR RO DI RE T, 5 AR AR il
il g 7 BR AR 7 BE VR YT HF B e B AH 24 — 2
MR ANV 25 h NS 58S B o 1A AT 2
O MEDIRE AT, bR A U 2 — > 2k ) Ry R
EATHYA RO o3 AL G TR A (RO XU ER
ZHE) o LT H A gEE A ) e A fE
F T 28 M HE O B8 1 A 2 BF 58 45 21, 4R
AN 2 TR SRR RO TR E HE GO 2 RE D7 T )
REA —EMEH.

A H R AT LVSP, + dp/de,,, 55 S LAY
AL 446 1 R RO T RE R S 1 S R AR B, FI T AEM K
FUA OB 57 25 O R WS4 D RE YT 3. 45 R R
AEM Je HAG 85080 43 3497 LB 8 48 v B 5 25 3 HE K
RO FA IS 22, W] & 88 Jn JL LVSP Al + dp/de,, , Foh
LA AEM .0 IEUSC 4R 77 2 48 br b (0 w038 4 FH 3 B
&, AEM & 0] DL i B 2 R i 80 HE KB HR [R]
W45 % T-dp/de,, , B F 5250 M HE K R o3
YEFIREA 38 F DG, ASIV 41 1 AST 41 1E FH K 8L
AR, ERIE T 8 R S Yy 32 B 4 & ASLV, T
APS ZH IR E B 24 55 LVSP K& + dp/de,, , iE W] APS
A 38 0 UM 45 7 0 BA 3 0 3 W A B R T
WA G HF BT — @I T EH . &5 1 S IR G
& B B AT S50 43 0 T A0 S 5 M HE A0 JE T
&, APS WVEHI W e S H S 54010 URe AC I 3
AL
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3 5 R 55 B A5 3R /0N R A T L 40 1 2 B3 1R B0t 5

R, wEXR, KT, BRE, AE
(fa‘vm%%]s@ ZMHBAE BT 530001)

[(WE] BB Ir05 G R/ AT T B, WL 5 T5 3555 B4 700 % /I8 BRUAM JA 1l 200 1 25 ok 9 5% i, i P 52
PR35 e 5 AD6F /N BN R LT 40 B A DA B B0 A0 SR B sl AR . Tk e IRER RN B AL O 4 4, /n‘jz'lfjifii"ﬂ(?ﬂ
(25 L) R TS A LK 15 mL-kg ™' TR A 2 B AR K 25 mL- kg~ igs B0 B35 e A R 4L (254 T T0AL) &2 07 $R 55 & ) 1
mL-kg™'ig, [ s £ FERIK 25 mL-kg ™" ; 0 ADRLAN L A 9% R A T (G-CSF) 41 (BHPEXT BB A1) se G-CSF 10 pg-kg ™", [F] B 4 71
#h7K 25 mL-kg™'ig; G-CSF 4 Jy #k 35 Mk 5 ) 41 (HE A FH 25 41) &2 07 k35 B 4 570 15 mL-kg ™' -d ™ "ig, [A i sc G-CSF 10 pg-
kg™ A2 6 d S HCHR IR LG 0 S I T AR A RS A R R P PR RS T 2 B B R R R R AT IR 0 M BV I
(CFU-Mix) S 3% 180, it =0 40 M A AG I A0 ] 1+ 20 B T -1 (Sca-17 ) AN MUBCERE AN 20 % B R 259+ AL FE AR B 4L An
W P25 AL /0 BRUAD ] I F 0 i B 0 s L 24T AL R R 2 AN IR 5 24 21 2 MR A s i AL 40 Y 8 3R CFU-
Mix 7= 2 g 35 T 25 L4, CFU-Mix 4352 9,16,19 A (P <0.05) o [F] I 2454 T T | FH A X 18 2 R 45 F 25 4L A0 ] 1l v Sca-
LT o AR s AW R AR R 2008 0.79% ,1.15% ,1.72% (P <0.05) o Z5ik: 75 $35 MA %/ BRAh ] i i85 1t T 2
T WS B4 30 A T, B S A A8 T AR B 3l 5 B T 5 5 O Bk DT TG R R G-CSF Bk 3 0% B ZSCR B T BT S O Bk D5 R
B R G-CSF /Y3 5L AR, X $ /R 78 4 J5 1Y B H Hh 7T 25 i G-CSF I & 42 J7 vp 25 947 A1 JA i~ 40 B #) 3 33
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The Study of Periphearal Blood Stem Cell Mobilization by

Compound Fufangteng Mixture in Mice

ZHANG Yu, CHANG Jun-ying, ZHANG Ning, YUN Chen-xia, ZHOU Bei-yi"
( Guangxi Traditional Chinese Medical University, Nanning 530001, China)

[ Abstract | Objective; To study the mobilization of peripheral blood stem cell in mice by compound

fufangteng mixture. Method: Sixty mice were divided into four groups at random (n =15 each). Control group
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