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Protective Effects of Astragalosides on Apoptosis of Myocardial Cells Induced by Hydrogen Peroxide

ZHI Yujuan, HUANG Shuiqing( Guangzhou University of Chinese Medicine, Guangzhou 510405 Guangdong, China)
Abstract: Objective To investigate the protective effects of astragalosides(ASTs) on the apoptosis of myocardial cells
induced by hydrogen peroxide(H,0,) and on the expression of apoptosis—related proteins of Hsp-70, Caspase-3,
Bel-2, and Bax. Methods In the first experiment, neonatal rat myocardial cells were cultured with the conventional
method, and then the cultured cells were divided into normal control group, model group and ASTs pretreatment
groups at the concentrations of 20, 40, 80, 100 mg-L™. Methyl thiazolyl tetrazolium(MTT) method was adopted
to observe ASTs at different concentrations on the survival rate of injured myocardial cells induced by H,0,. In the
second experiment, cultured neonatal rat myocardial cells were divided into the normal control group, model group,
ASTs pretreatment group(100 mg+L™), immunocytochemistry and Western blotting were used to detect the expression
of Bel-2, Bax, Hsp-70, and Caspase-3. Results In experiment one, the cell survival rate of ASTs pretreatment gr
oups was increased significantly compared to the model group(P < 0.05, P < 0.01), and the cell survival rate was
positively correlated with ASTs concentrations. In experiment two, model group had a small quantity of Bel-2 and
Hsp—-70 expression, and had obvious expression of Bax and Caspase—3 compared to the normal control group. ASTs
group increased the expression of Bel-2 and Hsp—70, and decreased the expression of Bax and Caspase—3 significantly
compared to the model group. Conclusion ASTs has good antioxidation on the myocardial cells with a dose—dependent
manner, and its mechanism may be through the up-regulation of Bcl-2 and Hsp—70, and through the down—expres—
sion of Caspase-3 and Bax.
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Figure 1

The Hsp-70, Caspase-3, Bcl-2, Baxprotein expression

in myocardial cells of different groups(by immunocytochemistry)
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Figure 2 The protein expression Hsp-70, Caspase-3, Bcl-2,

Bax in of myocardial cells of different groups(by immunoblotting)



P 5 R 201351 AF 24 5% 14

13

3 3tig

PARHIFTE 2R B Z2 ol Co I 1) R AR A A
L2, Hrb B BSOS 400
FHEBRR, RS UEERY], H0, Al R R p.0 01
20 B A AR A S, SN A R A
a5 AB/NER, — BN, BEHEE H0, R T 0
JULARRLIS L ) (5 RS BT aek A Ak, RS A i 8 A
N, T RAEIRAE s BARHEE HL0, /0 L i i
W, AlE e T fE S e S AL I TR, i
AT T8, ARSI IR H,0,(150 pumol - 17)
AN ONIA M TR, B ASTs E47 11, WFoE4s
KWK, ASTs REGZ I H,0, 755 0.0 LA A T,
AT R OISR, FHEERROCHR

H RTAH AR T 8 R A AL A P A5 5l
HA S H A, — 423 Fas/FasL J2 TNF/TNFR
VR 5 caspase—8 Fll caspase—3 [ FET- 32 AR 3 H .
Ty SRS AR I E S m B . A B B BRI E
B, {2 T-8E 1 Bax. Bak M3 55 8% 51) £k oy A i
T, BUBRZRARRE R EE N, B EORARRR A RE
1%, JF HA R LR SMEEAL , (e Zeohn IA 5 ] Bt 17
a2 C(Cytochrome C )i i H FE AR R4 BH 25 38
I (VDAC) SN =AMk, Al E xR ¢ SeMTE
IR F~1(Apaf—1)Fl1 ATP f& pro—caspase—9 J& il I}
T-IRE AP, 2L caspase-9 IS, 1E caspase—9
B e, FER T TR caspase—3 M), 151k
caspase—3, 1% LI caspase-3 BEXT H ¥ 4 S ME V)
#, i DNA FBfblo", mASERTALE, 1EM
T2, Bel-2 ATBH IR A0 (0 3% C YRS, FHIE
Caspase—3 fUIE1k, HHITI T/ K A=2,

PR 78 8 (heat shock proteins, Hsp ) &4 i 7E
LR L e SRR S BE DRI T 7 £ 1) — bt A v JBE
SRR, 22 HAT IR G PR D e
. Hp Hsp70 AT BH (- 22 R B 19 Apaf-1 5 pro—
caspase—9 MUSEFELE G, Hat v DU & O LN i 2
FIBT IR T R ERE ), B IETE IE#A Y 2R IEE
SCHTHT G R B AR T S BUOR A e iz 45t ML
g2t AN e - S Vi V=00 W) | B SR S SRS 1 S e o
FIr ARG N 5 i, rdr O LA i L sh 8 P A
AAESE, HEC LA — AL E RS R, oL
YA T,

ASTs ARk O WLRE AR, A SC 50X GOk A
% d Bel-2. Bax. Caspase-3 & Hsp-70 HHRE F
FARIAT T HLRAIE, RIMEIIL Bel-2. Hsp-70
Z2IK TR Caspase—-3. Bax ik i E, L

RATRE(LIE Bel-2. Hsp-70 2 1114 235 1T W 5 B AR
Caspase-3. Bax 81k, ASTs REME ] &AM
HuAN] H.0, B S0 O NLAAETE T, T RERL G it
i Bel-2, Hsp-70 25 FIA92KMT Bax . Caspase—3
AITETE

S0k :

(1] 23, Afdte, w52, 55 s R mO0EEIR O LA MID 0 i 5 i
01 B ERESE, 1998, 8(8): 7-9.

(2] AR, B, B3cfh, 4 8RR O R Sk O U ZE Gl 17
DA D LEE RS IR, R B R KA
1995, 21(2): 111-113.

[3] KEBE, skafmd, #if, 5. MRS AU IR ARSI
WREEZE TG ) R IR Rk, hAeBs 24243k, 2000, 80(12): 953-
954.

[4] 3k, dEFh, PRARME, S5 SECAUR XSRS EIRRBOCRLLIL
BB R PR 2K, 2006, 41(17): 1313-1316.
[5] Chen QM, Tu VC, Wu Y, et al. Hydrogen peroxide dose dependent
induction of cell death or hypertrophy in cardiomyocytes [J]. Arch

Biochem Biophys, 2000, 373(1): 242-248.

[6] Von Harsdorf R, Li PF, Dietz R. Signaling pathways in reactive oxygen
species —induced cardiomyocyte apoptosis|[J]. Circulation, 1999, 99
(22): 2934-2941.

Shigeomi Shimizu, Yasuo Shinohara, Yoshihide Tsujimoto. Bax and

—_
~
—

Bel-X;, independently regulate apoptotic changes of yeast mitochondria
that require VDAC but not adenine nucleotide translocator[J]. Onco—
gene, 2000, 19, 4309-4318.

[8] Hu'Y, Benedict MA, Ding L, et al. Role of cytochrome ¢ and dATP/
ATP hydrolysis in Apaf—1-mediated caspase—9 activation and apopto—
sis[J]. EMBO J, 1999, 18(13): 3586-3595.

[9] Yoshida H, Kong YY, Yoshida R, et al. Apafl is required for mito—
chondrial pathways of apoptosis and brain development [J]. Cell ,
1998, 94(6): 739-750.

[10] Acehan D, Jiang X, Morgan DG, et al. Three—dimensional struc—
ture of the apoptosome: implications for assembly, procaspase -9
binding, and activation[J]. Mol Cell, 2002, 9(2): 423-432.

[11

—

Cohen GM. Caspases: the executioners of apoptosis|J]. Biochem J,

1997, 326(1): 1-16.

=
it

Swanton E, Savory P, Cosulich S, et al. Bel-2 regulates a caspase—
3/caspase—2 apoptotic cascade in cytosolic extracts[J]. Oncogene ,
1999, 18(10): 1781-1787.

[13] Beere HM, Wolf BB, Cain K, et al. Heat—shock protein 70 inhibits
apoptosis by preventing recruitment of procaspase -9 to the Apaf-1
apoptosome[J]. Nat Cell Biol, 2000, 2(8): 469-475.

[14] Saleh A, Srinivasula SM, Balkir L, et al. Negative regulation of the
Apaf-1 apoptosome by Hsp70[J]. Nat Cell Biol, 2000, 2(8): 476-
483.

[15] Latchman DS. Heat shock proteins and cardiac protection[]J]. Cardio—

vasc Res, 2001, 51(4): 637-646.

(%35, XPomin)



