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Aim To investigate the mechanisms of cardiomyocyte apoptosis during the oxidative stress.
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Methods

Apoptosis of neonatal rat cardiomyocytes was induced by exposure to 0. 5 mmol/L hydrogen peroxide (H,0,) for different durations
and apoptosis was determined by terminal deoxynucleotidyl transferase-mediated biotirr dUTP nick-end labeling (TUNEL). The
activities of caspase-3, 8, 9 were assayed by caspase colorimetric assay kit and Westerrr blot.  The release of cytochrome C from
mitochondria was observed by indirect immunofluorescence and Westerrr blot. Results  Exposure to 0. 5 mmol/L hydrogen
peroxide for 24 h resulted in neonatal rat cardiomyocyte apoptosis as shown by TUNEL positivity. ~ The activities of caspase-3, 8§,
9 were significantly increased after 4 h of hydrogen peroxide treatment, and reached peak at 8~ 12 h.  The release of cytochrome
C from mitochondria to cytoplasm was observed after 1~ 2 h treatment of hydrogen peroxide. Conclusions Hydrogen perox-
ide could induce the release of cytochrome C from mitochondria to cytoplasm, the activation of caspase -3, 8, 9 and subsequent

apoptosis in neonatal rat cardiomyocytes, which means mitochondria and death receptor signal pathways are both involved in car

diomyocyte apoptosis induced by H,0,.

T SR A 0 JUTL R I A s 1/ 5 3 45 5 o B A
ezl zaE™?, R, BT R, 40
TEJR 2 o UL R I A R I/ 98 VA 45 £ o JUL 4 PR 58
T EE R . Qﬁiﬂﬁﬁﬁﬁﬁﬁiﬂﬁ?ﬂ HATA N E
AW KETEEBNFHEE, —FREN Fay
FasL. /2 TNF/TNFR 4 X {I%Z‘(ﬁ Caspase-8 Fll Caspase-3

[Yi= HEA]  2002-10-28 [f&E HEA] 20030420
[BE€mE] HxAKRSE4$(30000069; 30270533) « F K 973 &

RUIH (G2000056908) K 2 H #1011 L T AR 4 20020533032) 7 Bl
[TEE/N] HLER, B, 1971 FlHAE, A REEAN, JH, 75
A B 22 BF T AR, BIF T T A A LT PR R AR LA . R,
5H,1956 £ A4, M A B LE A, #3%, A SN, 2 ENH
G F O T 2 B I IURE K 5 O WL A 72, AR SCIRRE#, BE &R
H11: 0731-4805491, E-mail: xianzhongxiao@ hotmail. com .

MIZET AR B o5 — sk Rl i LR AR 1 M5 5 18
B B A4 DR 2R 1 R A R T L
# C(cytochrome C) 55155 40 1, R J5 & Caspase9
F1 Caspase-3 A S T R A . Z B
AP SRR S A A BRL 2R T S, A e 4 g T AN i 0
FET- AR 5 3 i T 5 B0 M A T (RO v e
J2) ; %*%éﬁiﬁ@( ALY, H A6 T S AR O A
TG T L ANA I 2 A T8 B8 (1 TROKR, 7 RE 5 304 i
YEE(%U\] L) ' o BRI, KT o AR BE AR
LR EETSFEE R OIAM, EFEEEERT
TR A, HATETAIEED o AR FEHUR A AR Ah
FEIRH B 2R KRR 0 UL B D T, B 5 AL S
(hydrogen peroxide, H,0,) 1E H 0 UL4H I =1 &



186

ISSN 1007-3949 Chin J Arterioscler, Vol 11, No 3

R BT B B I WOE, A T AT R
P LT B UL L B 2 L

| RS

1.1 ##

& Wistar A R AR B4+ 0% #. TUNEL
RA & & Z . 2K AERF &5 DAB & 61K
& B KRR E LB F . Caspase 7 A MR A
& R Caspase3-8-9 MMM E X C W E
R&D /A 8] & 7040 f 3 55 XA W B Gibeo A 7. H
o5 F & 91 % KA B Sigmar Aldrich 2 & .

1.2 LRZRAEtE SRR 432

THEFHTHREFEAR(BERE I~ 4 X)Q
HE, 85 8% 5 Bl 0. 1% MR & & B8 £ R E A, #1& Ao Al
RLER, BTEEE 2 h E B a0 LA B, F 4
WK E R & 18% /N4 it W9 DMEM 3 5% £ % 4 0.6
x10°/L EHMTHEMERE, RAK 2 RWERS
MHEAT E ] o

TR A 2A(BH2REH, E LB E
£3%): EEHEXEAH SPEMEF ML RLE
DMEM ¥ 5 %, & T 37°C.5% CO, ¥ # 4+ 4 h.8
h.12 h 18 h 1 24 h; @10, F5 4, & Bl 40 A ¥ An
A% 0.5 mmol/L H,0, ¥y 7L i 7& DMEM 35 7= %, & T
37°C.5% CO, ¥ 54+ 4h.8 h.12 h.18 h £ 24 h.
1.3 Caspase &R E 240N

AR S RA*T KEHH, FRERMA
50 ML 48 A 2 AR 7R, 7K £ 9% F 10 min, B 4 (10 000
t/min, 4 °C, 5 min) , Bl _E & (&£ #+ 5 WL A Bradford %
EEEEE, EH 595 nm WA EE), Fip A 50 UL
KR 4% v i An 5 UL Caspase JE47, 37 CHE & 1.5 h, i
B 405 nm Y% ot Z fH . Caspase 7E M= Aws wn/Asos mm o
1.4 YHRRLZZRARENS S

WEHAR(UT R EK E#E), S
250 mmol/L EEAERY MBI, AAk st —FH
MR, AR KT 4°CT 750 g B8 10 min, B _EF,
FHF 4CT 10000 g & 15 min, B 45 T 36 4-B1 %
SAR, PERET4CT 100000 g B0 1 h, ATz
FREB K.

1.5 REXRAHBMUFRANEMMER C EH
iz oba i

AL 4% % T FEEE &, 0. 1% Triton X-100 £
FEFATH, AR AEREEZCHEF 3 h, EMET
T EH R ZHUEE 1 h, Cy3( 4L &5 %) /it i 4t
FMEBEFOSh KEEHAAHFEERLEHK

BTHNEHAMERECEAMANL .
1.6 FRImFRIC

BRAERF F L% A 10% + 445
REMREETEZ 15 min, 0 E &8 K 50 W/ 4,
20 ‘C~ 37 ‘C# . 15 min; #7 A& 5 AR 10 & 4 7 10 B/
F, ZEHE 1 min. %k £ F TdI # DIG-dUTP % 1
WL, A\ 8 WL AR IR R, A EmERAR L,
10 M1/ |, 37 CHFIT 1~ 2 h; Am# F& 50 WL/ Fr, =38
20 min, 77 AntirDIG-AP 50 I/ A, 37 C 30 min, BCIP/
NBT # % & # 10~ 30 min, A KB H F 7 A, &
o MEETAEEET L E AL EM, NAT KW
il
1.7 Westernblot

ZHjE S 2 5 PBS o Uk 3 3, v AR o R AR
28 A, 100 ‘CAK ¥ 10 min /5, % 2 (10 000 g X 10 min) ,
W& FE RAX DR EERHRATEOLE, #1&F
MEAERE- OCKERTEM. LL20 K & &/
i EA, & 12% R A % B R B IK SDS-PAGE B, Uk
o, BB AR, SEHA 3L I, F
ETHE2h HMWMHRP AW 4, ERTHF 1
h, X Fl DAB B & XA &#TE B4 2~ 5min, F&
B&F R EFEME, FIER N, HEE R, TRER
ER,
1.8 ZitZFEaE

BRI H TR 2 (0 1) BT, WA NE LK
B, HELKALEE T EZ0.

2 4R

2.1 FEUEFSHERRCANMAT

TEH O JULZH AR B0 B A R B S £, 1T H202( 0. 5
mmol/L) #1173 24 h 0] WLV 2 0o JUL 40 0 19 R AR 46 /)8,
R 45 Ho 0 iR g (BRI R T4 i) (B 1, Figure
). H HO0, BGGHMET EH 2 HE(9 8% *
1. 08% ) B & T 1E 8 X I 2H (2. 03% 0. 58%) -
2.2 ZRARBRAECZHERESSECERE
1L ALEEBERA T RE

Caspase 75 14 € 2RI &K I, 0. 5 mmol/L H,0, 1E
FOULYHHE 4 h J5, Caspase-3+-8 A9 (1135 134 W &
v, Horp 12 h B A, #4224 h DL E(K 1,
Table 1)

Westerrrblot & ¥, 1F & B O UL 28 B 7 1)
Caspase-3+-8 F-9 ¥ LA IH I AT A T X AEAE. 0.5
mmol/L. H,0, 1EH 4 h J&, 43 AITE % 11,20 F1 10 kDa
W B, SR B AT, 12 h TR 1 A Be gk



CN 43-1262/R # EFfkhEL44 & 2003 285 11 52 3 187

R AR, FFEEZE 24 h, 55 Caspase 3 74 52 24 M 1)
SR

RS54

1. TUNEL ZIiF S E (0.5 mmol/L, 24 h) FFRLIEFH
KB OHLARAT T pTiE RGN

Figure 1. TUNEL showed neonatal rat cardiomyocyte apoptosis
induced by H, 0,( 0. 5 mmol/L,, 24 h)
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Table 1. H, (0. 5 mmol/ L) induced the activation of Caspase

3, 8, 9 in neonatal rat cardiomyocytes (; *s, n=5)
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Figure 2. Westerm blot demonstrated the release of cytochrome C from neonatal rat cardiomyocyte induced by H, O,( 0. 5 mmol/ L)
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Figure 3. Indirect immunof luorescence demonstrated the release of cytochrome C from mitochondria to cytosol in neonatal rat car

diomyocytes induced by H; O, (0. 5 mmol/L., 2 h)
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