YA RHRY

Journal of China Pharmaceutical University 2007, 38(5) :451 — 455 451

ERFENRAS LREABUMNROALEER &P EH

hERE,E OB ASE ENE KEE

(P EZR R AT E, B R 210009)

# E BM.FEZETHAAATEREANKLDASWEREGED ER RTINS, FER.ATEHFAE
EREHDACMEREER AFEFTH (40,80 mgkg) fefa e xr BE XA R (40mgke) BEFLH, MEILRACHEET FHH
Fa s WL IR A8 (Hyp) A8, o 7% L8 6 8086 (LDH) \IUBR B8 (CK) 3% 71, 5 LA 4R F 48 A AL 4 AL 85 (SOD) 36 1 o B — B
(MDA) 4 & ; RT-PCR # 4 R & JUAL 3 B 45 & (SERCA2a) fe % #F & & (PLB) # mRNA R k. BR. 5 2 mam, &%
EMFACHEEERHA M Hp AT . 2F IDHA CKATFZE A&, M SOD F4 T K, I MDA 4 & ¥ i, SERCA2a
mRNA A% ZF Y, PLBmRNA A X AR Eh, 5F B F EFmmt, A FTH BRI EFHE SN Hyp 4 F,

B4k 2 7% LDH A= CK A, 5 Am 5 L SOD & 44, K& 5 L MDA 4%, Lif SERCA2a mRNA £ &, it . K FH A HF R K L
BeE S RS e B AR R, Mm% I A L E R A B Wk, B A SERCA2a mRNA A& A £,
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Protective effects of astragaloside IV on isoproterenol-induced cardiac

hypertrophy in mice
XU Xiao-le, JI Hui *, GU Shu-yi, HUANG Qiu-ju, CHEN Yan-ping
Department of Pharmacology, China Pharmaceutical University, Nawnging 210009, China

Abstract Aim:To study the effects and the mechanism of astragaloside IV on isoproterenol-induced cardiac hypertro-
phy in mice. Methods :Myocardial injury in mice was induced by subcutaneous injection of isoproterenol. Astragalo-
side IV (40,80 mg kg) and propranolol (40 mg kg, positive drug) were then administered to mice via gavage. The
heart weight indexes, the content of hydroxyproline (Hyp) in myocardium, serum lactate dehydrogenase (IDH) and
creatine kinase (CK), the malondialdehyde (MDA) and activity of superoxide dismutase (SOD) in myocardium were
measured . Expressions of sarcoplasmic reticulum Ca’" -ATPase ( SERCA2a) mRNA and phospholamban ( PLB) mRNA
in myocardium were detected by RT-PCR. Results ; Compared with the control, the heart weight indexes and myocardi-
al Hyp content as well as serum ILDH and CK were markedly increased, myocardial SOD activity was decreased and
MDA content was increased in isoproterenol-treated mice. RT-PCR analysis showed that the level of SERCA2a mRNA
expression was decreased while the level of PLB mRNA expression was not significantly changed in isoproterenol-alone
group compared with the control group. Treatment with astragaloside IV reduced heart weight indexes, myocardial Hyp
content, serum [.DH and CK, increased myocardial SOD activity and decreased MDA content compared with the isoprot-
erenol-treated group. In addition, astragaloside IV attenuated the depression of SERCA2a mRNA level compared with
isoproterenol-treated mice. Conclusion : Astragaloside IV possesses cardioprotective effects against isoproterenol-
induced cardiac hypertrophy in mice. This may be related to the reduction in the oxidative stress and increase of ER-

CA2a mRNA level in myocardium.
Key words astragaloside IV ;isoproterenol ; hypertrophy ; SERCA2a ; lipid peroxidation
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K B JULAR T T S e UL Rl R L B
FUBEFE . &I AR BFSE 2 W, 0 JULAE JE 2 2 22 10
MmAE ek &Y Fik, Biiao MR R K5 Bg
TEA NGRS X, WO AR A SR S B
KRR IRy 2 —, BRFEIRaE, 3 A Ak
WA 435127 foke i T 4R D) BT R SR R L
B RO L LR D s B R PR A, B B
PR o BSRS89 00 UL 95 4% B R 3 7 R L AR GE . it
S, BRI R LR 4 T B AL R
BT, i H e L 9045 2 7 T A 5 b AR S0 B T
BB AU R TN B IR R E R0 TLAR K YR
PRS2, %0 UAG J e 481k WL 0 45 4 2k [
RHERT T HFSE, LU o 15 45 vh 25 A0 R4 B9 TF %
BF 5% 42 15 PR A 4

1 &7 H

1.1 % 4

EH A /N, RE (20+£2) g, HHS, W
H R X R R B, sh R A A IE S SCXK
(75)2003-0004 ,
1.2 % & AR A

FEH (4 KT 95%, 11908 259 B 52
B RHEE FIRE EZE R (EE Sigma AH);
FIfie B (Hyp) . 5L B B & 88 (LDH) . DL IR ¥ 5%
(CK) S AL ¥ B AL B8 (SOD) I — T (MDA) 1 7
B (F R A TR s RI-PCR A & (K
WAEABHERAR ) SIW(KEEEY TEAR
AT HoAth R B A pr Al
1.3 & %

722 A WAR 6 B T (i R AR A B
ANF); DYY-2 o AR U A vk A (b BT oS — X AR
J7) s PCR AL BB BB AX (32 Bio-Rad A 7)o

2 A &

2.1 F+A B LR EECD RS LR AR
INRERE FESFAE LRE, BRAEN
40 mg ke, & 2 KAE N 20 me ke, 5 3 KHAl& N7 10
me ke, 55 4 RAEH S me ke, FH LI 2 75 4k 45
10 d, H B FEE 4ok, 0 IR 20/ B R i 5 A R i
PG BRIk
2.2 #thfesi
ANERBEAL > R 5 41, BIG PR 4] AR 4w

T K & 2H (80, 40 mg kg) & %5 ¥ /K 4H (40 mg
kg). HAH/DNRELEY 14 d, W A ME A H
T HFEE R EER K,
2.3 M F AR
2.3.1 SHEEFLAHME PRRARANGEE
12 h, FREE, B AL ZE /N R, B0, A2 23 46 K RS
FR M, 38 48 T )5 B & 40 HE (heart weight, HW)
0.0 3 B & (left ventricle weight, LVW), 3180 B 8
B(HWI=HW BW) f 22038 8 (LVWIL = LVW BW)
2.3.2 U Hyp 4 FME  Hyp & & U %E KW
Kk, e RO ) & U BE TE 550 nm B E 0 BT
2 Hyp =,
2.3.3 iF IDH = CK &AM 2 LDH &2
SR F T R R v, CK 3G PRI 2 SR A LR 8 €57, 4% 1R
WA & EA 7 B 7E 440 nm A1 660 nm &b I &2 1 7
LDH F1 CK i #,
2.3.4 WMSOD FMHA MDA 4 M Z  SOD G
PRI E SR A B 0 A AL V5 MDA & & E R A
TR At B b 2 R v, 5 MR & i B 43 B 7E S50 nm
F1 532 nm AR O LA 2 SOD 36 P il MDA & & .
2.3.5 SERCA2a #= % %% % & (PLB) mRNA 4 & |
Z F Trizol ¥ 42 B WLAL 415 RNA, 40 310 &
Aogg 1 Aggy, A RNA ZEFE . T3 B RNA & &, LU
GAPDH AN &M, &1t 519 F .
SERCA2a L1514 . 5'-TGCCIGGTAGAGAAGATGAA-3";
SERCA2a F %% B 4 : 5'- CTGTTTAACACCAGGCGTCA-3" (¥ 1%
7= 288 bp) ;
PLB F #3545 -TACCTTACTCGCTCGGCTATC-3" 3
PLB T #5145 . 5 - CAGAAGCATCACAATGATGCAG-3" (¥ 3 =
#5141 bp) ;
GAPDH 3514 .5 AATGCATCCTGCACCACCAACTGC-3";
GAPDH T %% 51 #: 5'-GGAGGCCATGTAGGCCATGAGGTC-3'
(T =4 555 bp) o

i 1 5 S A L cDNA 2 L 34T PCR 345
SERCA2a F PCR KR %154 :94 C 5 min;94 T 50
$,57°C 1 min, 72 'C 50 s ¥ 28 X372 'C 5 min;
PLB 9 PCR JZ B 415 494 C S min, 94 'C 50 s, 62
C 1 min,72 C 50 s fEH 30 X, 72 C 5 min, =¥
FH 1.5% 19 558 b 8 e s vk R0, 52 AR LR
53T R S8 (Quantity One # ), 115 H 19 & B AH Xf
TKikE,
2.3.6 #HIFLE FIAFERNSTEE D L s
o, R B R 5 2 0 0 07 2 34T 40 A, LA B
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% F Student-Newman-Keuls 6 %
3 8% B

3.1 MRS ERHBAAE

NREZE TEFFNELRZ 1445, 5
Xf B 20 AH b, 40 48 B (W) FZS O 48 B (VWD)
BEWM( P<0.01, Wik 1), & F¥% /R FHE B
R B A 4 2 2 8 S TS B R BE B AIR HWT A1
LVWI, Horb 8 B B AT s ) & 4 R 3 289 /R 38 7T &8
E AR HWIL AT LVWI ( P<0.05 B P<0.01), # %
AR 2 20 7T 2 3 AR LVWI ( P<0.05), 3R B
FOEEH AT BRI S E ERR R SRR,

Tab.1 FEffects of astragaloside [V and propranclol on heart weight indexes

(HWI) and left ventricle weight index (LVWI) in mice (z* s, n=28)

Dose HWI LVWI
Group
(me ke) (mg g) (mg g)
Control 4.76+0.31 3.02%0.19
Model 5.54+0.35%% 3.75+0.21%%
Propranolol 40 4.96+£0.29" 3.19+£0.25" "
Astragaloside IV 40 5.31+£0.31%% 3.41+0.23*%*
80 5.15+0.26% " 3.28+0.27" "

# p<0.05, ## P<0.01 s control group; * P<0.05, ** P<0.01 ws
model group
3.2 WSHLZEZA Y Hyp & & XL
INRESE TN FNE ERE 1445, O
MAL T Hyp & & 50 HAMKEFEMmP<
0.01,%2), THEB/RMBEER TR LA &4H%
22 FEH R ERMOCIHAS D Hyp & &8 (P<
0.01) H T 0L Hyp 09 & &=, 71 R0 LR
J A B, DT S RO UL TR) J5i 4 i 1 5 R0 1 4
GG AR T IR, A R R W TS T B
W5 AR ER TR B 18] BT 40 A R I A v (A
o AR AR
Tab.2  FEffects of astragaloside IV and propranolol on myocardial

hydroxyproline (Hyp) content in mice (xt s, n=28)

Dose Hyp
Group i
(mg kg) (pg g protein)
Control 221 + 38
Model 368+ 607 ¥
Propranolol 40 256+45" 7
Astragaloside IV 40 300+ 50% " "
80 269+43" "

# P<0.05, ## P<0.01 ws control group; © 7 P<<0.01 ws model group

3.3 ik LDH A= CK &8y T AL
INRELE PERFANE LRF 1445, 5

Xt AR IR E, 1 LDH 1 CK 2 F (% 3), &%
ZEWRMEER TR M EASS 2 AEHEF
R AR I 7% N LDH A1 CK 7K °F ( P<0.05 8 P<
0.01), RAFBEHHRERHNE FREIEL
L AR JEE R 45 473

Tab.3 Effects of astragaloside IV and propranclol on serum lactate de-
hydrogenase (LDH) and creatine kinase (CK) activity in mice (z% s, n=
8)

Dose LDH CK
Gruop
(mg kg) (UL) (UL)
Control 1 858 + 333 652+ 175
Model 2751+ 383% ¥ 1016 £209%
Propranolol 40 2 008 +293" * 720+ 216"
Astragaloside TV 40 2 333£229% " 800 £ 185 *
80 2167+389" " 726+ 242

# P<0.05, ** P<0.01 @ control group; * P<0.05, ** P<0.01 s
model group
3.4 WAL P OD E A MDA 4 & 4 KA
NRESKE TEHRNBELREZ 1445, O
WA Zrh SOD WG M5 X A 8 2 TR ( P<
0.01, % 4), MDA & & 8 F i ( P<0.05), &%
W/RMBERT & KA EA525 2 FEHE &Y
Je LA 45 SOD i P ( P<0.05 5 P<0.01), I
HEZE % R A B R R = 2 S R AL A A T e
BERBRKOIHLE H MDA & & ( P<0.05), 4%
e BT B B Y AR O LA £ B s R o AR AR AR

Tab.4 FEffects of astragaloside [V and propranclol on myocardial superox-
ide dismutase (SOD) activity and malondialdehyde (MDA) content in mice

(zt 5, n=8)

Dose SOD MDA
Group
(mg kg) (U mg prot) (nmol mg prot)

Control 11916 3.45+£0.68
Model 78+ 12%# 5.02+0.78%
Propranolol 40 108 £14* * 3.73£0.74"
Astragaloside IV 40 95+ 12%* 4.28+0.89

80 109+11° " 3.85+0.58"

# P<0.05, ** P<0.01 ws control group; * P<0.05, ** P<0.01 s
model group
3.5 AU SERCA2a #= PLB mRNA 7 F
NRESKE TEHRNBELRE 1445, 5
XF B4 A H, o0 Bl SERCA2a mRNA 3R ik & 3% T B
( P<0.01, B 1 F15& 5), 1 PLB mRNA 5% WL 2
EPE25R, SERCA2a PLB 2% FFE( P<0.01), ¥
FWWRMWER R A EHAY 2 HEHEE
I hn.e WL SERCA2a mRNA % ik & SERCA2a PLB [
f( P<0.05 3 P<0.01), 3= B & 1 H 45 o] 3 5L o
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Fig.1 Effects of astragaloside IV and propranoclol on SERCA2a and PLB
mRNA expression by RT-PCR

1:Control;2: Model; 3: Astragaloside IV (40 mg kg) ;4 : Astragaloside IV
(80 mg kg) ; 5:Propranolol ; M: Marker

Tab.5 Effects of astragaloside IV and propranolol on SERCA2a and PLB

mRNA expression in mice (x5, n=26)

Group Dose SERCA2a PLB SERCA2a PLB
(mg keg)

Control 0.92+£0.14  0.91+£0.13 1.03£0.19

Model 0.37+0.11%% 0.96+0.16 0.39+0.12%¥

Propranolol 40 0.79+0.13** 0.91+0.16 0.88+0.14" *

0.59+0.14%* 0.90+£0.13 0.66+0.18%*
0.88+0.12 0.86+0.16" "

Astragaloside IV 40
80 0.75+0.14"

# P<0.05, ¥* P<0.01 w control group; © P<0.05, ** P<0.01 w

model group
4 W i’

AHE 5 WA B F B IR RS P E S
14 dJa, /N B0 38 BOf A == 35 B0 i, .0 L Hyp
RIS, R T 0 LA AR A RE RS2 T S E 40
JEE o PR R, 48 B b CK ORI LDH 20 1 2
CK #l LDH A= %44k, ZUC B ¥ 72 /.00
REJEE RSB 457 . T B P R RE A AR A0 ILAE TR
LB A 2 E A0 N Hyp & &, B(% i
W LDH A CK 9T th &, R EF TN FHE -
RENBAOIEE R DI A4 4k BB —E R
PHER

SOD &0 WL 21 N 31 2 09 it S 4L ¥ /8, MDA
WG R i AR S B R R, I e AT )
B R AR v B B 3K T &R TR oL Ak R R
FES ) AR szae R W, OE R AL L, BUA AN R
AL G SODIEM TR, MDA &2 L J, BEH
e o LA 415 SOD 36 1, w2 L WL i 5
LV 20 MDA A B, 156 B 5% 5 H AT B 3E o 0 R

O UL ZUE B A A B 2R 8E 7 0 LA 8Ug TR
o AR A A AL S U O LA 4

JUL S T 45 25 %of 5 1) % TR JR: 52 1) .0 UL AT 45 ) g
M PR, WK SRR A 3 PR,
HA SERCA2a MR FEHELHLPRE, ZHE
F(PLB) & WL P85 32 06 PR S s i R, &
BEER 11 PLB T 10 ) L2 I 45 52 3% o, % A SER-
CA2a 5 PLB (4 HoAE Sz Bss 7 A28 1 0 L3R 1Y 45 42
0 A 4 Y R A A e ot R L ILER 4
RS SERCA2a 25 Fl 3R 35 @ 2% R IK, PLB 25 B &
AR W E A, 7RO WU SRR A A PSR
i SERCA2a K PIB R K E O RE Y B E K
&M H IR A R B HE H PLB & A KR 1 %R kI
B AR BoR, 7E 5N BB E SN L
45 B9 B Hh | SERCA2a mRNA Y 335 B 35 FF A,
M PLB mRNA W FRiE 5 X% A M L T8 FEHEER,
X AT BE 5 AN [R] Y 5 R 7 S TR) A o B A B 4R R T
HELBEHNA 2ZFMX, BT SERCA2a mRNA
FIEBEAK, SERCA2a 5 PLB Y HAA FE AR, 7T RE{H AL
5 T 65 2 o L 2 VN U RS S ) T B T B R 1K, 4 e
PSR A, AT S B0 LR KB 1, AL 50 AR
FW TR A EH R EREZH 0T SER-
CA2a mRNA & ik, AJ B8 & bk 3 5 WL 2 0 48 05 19
E 1, A BT 4 15 40 M 9 B5 A R 25, AR B L

iR, MERE YN FWE FREESCL
B EARPER, AR e 5 ERF .o
H R, E i SERCA2a FE [H 22 35 M 10 il 45
A XK,
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