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WE: BN BWAMOECAERIREIESESIFEARE T SBRER, Sl ax CE
LB VR I T (9 43 A R I caspase-9 WAL E R . FiE - 1 x 10 mol/L ) 5-FU 4k # HepG2 4
J, o SIAE D 2,4 ,8,16,24 h, 56 46 I35 70 &5 4 W0 HepG2 40 i A T 4 A2 v 40 M €5 R C 43 Aii 25 4k 5
Western-blot K] caspase-9 ¥ 7% LA 40 M€ 3 C FE MK R RIAR PG4T o GRS IR 105 W Ab B0 9
41 Mfl 4 h )5, caspase-9 WEEH -, T 16h 5k 8 @, SXT A E2ZRA B EMHE(P<.01),
Western-blot 43 #7 & Bl caspase-9 4 2 [ i 7K fi% JJ W7 J5 JE B 1OKD v Bt s 40 B €6 5 C 2 B 5% b 1) 43 i I\ 4
h 5 BTG, 16 h e WIS, T A LR AR P A 43 A0 A IE AR S5 AB € R C R 43 A AR B caspase -9 Y T
fRSEAR R S . B8 76 ToUUR W N 5 5 F 98 40 A R 15 B P caspase-9 WIS AL, FEFEA AT A C B L
R A b RE T B 3K B2 R Al i 5 3 C AT BEAE Caspase-9 1 3% Ak LI 96 40 i U8 T vh iR R AR .
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The role of cytochrome C in the apoptosis of hepatoma cell induced by
flurouracil

YANG Jian-qing
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Abstract : Objective To investigate the role of cytochrome C in the apoptosis of hepatoma cell induced by
flurouracil , and to analyze the distribution of cytochrome C in cytosol and the relationship between the
cytochrome C distribution and Caspase-9 activation. Methods The human hepatoma HepG2 cells were
treated with flurouracil at 1 x 10 *mol/L and 2,4 ,8,16,24h respectively. The chang of cytochrome C in
HepG2 apoptosis was detected by using Fluorescent Assay Kit; and proteolytic cleavage of caspase-9 and
distribution of cytochrome C in cytosol or in mitochondria was analyzed by Western blot. Results  Four hours
after cells exposure to flurouracil, the caspase-9 activity in HepG2 cells increased gradually and reached the
peak at 16h, compared with the control groups, the difference was significant ( P <0.01). In Western blot
analysis , caspase-9 was found to be cleaved into 10 kD fragment, and distribution of cytochrome C in cytosol
became more and more obvious from 4h on and reached a peak at 16h, but the distribution of cytochrome C
in mitochondria was opposite. The distribution change of cytochrome C and activity alteration of Caspase-9
were synchronous. Conclusions  Caspase-9 was activated in the apoptosis of HepG2 cells induced by
flurouracil , accompanied by release of cytochrome C from mitochondria to cytosol. This data implies that

cytochrome C plays an important role in the activation of Caspase-9 and apoptosis of hepatoma cell induced by

flurouracil . [ Chinese Journal of General Surgery,2007 ,16(11) :1081 —1084 ]
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WE 5T & BAL T 25 4 35 28 02 3 5 400 40 i Jg &t g
Ja s H A e T AR B R 1o, IR AE S B T
JR T2 A RO T B A S R dE A B R PAT
W —Fh EZh i RRIFPESE T A S A M N AME
RS, LSRN T FEE T WA T
B, — AR AR B E BE T 2 R R
ARG AR 55 T 1% 28 3t caspase-8 , 48
S VRO BN caspase 1 B 51 A 40 ML 0E T 5 O)
— 38 % FR R oA TR PR K, A0 M ) 4ROk 1R D) B
PEfe BE BN, M EOREA e R C
( cytochrome C, cyto C) , Apaf-1 f Smac/DIABLO %
N R R ik B HE HK , caspase-9 5 Z JE U TR
(‘apoposome ) I 8 ¥ 1% , Fii Z 51 A2 caspase i A 2 1
(AGIE T TR o oF A () N L NS
SR PR W E TT 75 S R A MR O, OF A R T AR G
e S RS GO (N R G B el DO 7o e e i OR |
TCHPE A B . A WSS B 1R T M 9R W IE J2
MO 2E N IR R B 5 5 e A e O T, DLk — 2P
B WAL T BB U0 o - LR O SRR W 2 iR 9T
i Je L B At S 06 RN BRI AR .

1 #MBE5TE

1.1 ##

N NFJEE HepG2 48 Ji #k ( FP Ry R 40 i b o0 2
Bt R EEBE (B U AR S 25 A RA A ) ™
A, DL caspase-9 AN (1 F C HU MR M HPR 53
PR BUAR (Boster 24 H] ) , & Wi 4% IR I A |
PBE (Sigma 23 A ), 40 (4 3R C % ' ks 3 ) &
( Clontech 7y #] ) , caspase-9 #iI #l 77 Z-LEHD-FMK
(R & D, USA) , DMEM % % 3£ ( GIBCO /A 7] ) , %%
J6 3 )66 BE 3 (HITACH 2% 7] ) , FACS Star 3 3X 4
MAC (D) o
1.2 X®WHE
1.2.1 fap3z i B4 ®  HepG2 H & 15 % /N4
M%) DMEM K JE 8% 3% 0 JF 8 85 & & om A
2mmol/L & 2 Bt ¢, 100kU/L-1 4% & R 3%
100kU/L HHE , fMmEEFHRLMH37C,50mL/L —
S AL B R BE o T A0 PE A X B KO A
1 x10 *mol/L4R FR ME0E , 4 BIVEFH 2,4,8,16,24h,
BEHARAKN 6.,
1.2.2 mieX Bk A ME e o &  UE 106 21
JfL, A 250 °C mMZE B A 40 2R W, 2D K
et — RN, KW T 4 °CF 7508 &L
10min, Bt EVE , F-7E4°CF 10 000°C g B .0>15min,

JEAs UL UE B 3 RIS e ki Ak BIE Ak g T 4 C R
10 000 g 0> Lh, 5 B B0 3k o A #4E
TEVK b AT .

1.2.3  Caspase-9 & w2k 7 & Ui B 3
17 W 4E 106 40T, 45 iy AR AS A SO L 20 i 2 f#
W, 7K 9% E 10min, B .0 (10 000g,4 °C ,5 min ) ,
Wb (CHop Sl ] Bradford 35 4F 25 1 € &, 32 X
595 nm WO fE ) , P ANA SO S % ui i AN
5 wLCaspase JiI5 4 LEHD-pNA (R & R - & & R - 4
IR - REZAMR-p-fHH K ) 37 CHEHF 1.5h,
2 H 405nm W Y& {H . Caspase 7% £ = OD405nm/
0D595nm ,

1.2.4 Western-blot # M| Caspase-9 #&  41 iil /¢
Zeve PBS Ry 3 W, P OMNRE Z2 v WK A0,
100°C K % 10 min 5, B £ (10 000r/min X
10min) , W4k B3, R 2% S 7 52 % dE AT 8 A e
LA E B R E - 80 C KA R A& .
Ph20wg HE /K IE B, 28 12 % 3TN o It ik o e
SDS-PAGE HiLIK J& , L &% J6 2 A R 4F 4 B . = I 3
M 30, NGt caspase-9 Hik , Z il T HEH 2 h, F0
HRP #RiC i E i e bi ik, =R T F 1h, >R JH DAB
BESANGHETEOH2 ~Smin, FFHEAFIF DO
T I, 28 0k SO, BB IR R, 30 SR S 2

1.2.5 Western-blot ¥ e & & C 6583 4
M 5e 28 % PBS ik 3k, FH AR G2 w2 A 2 M
100°C /K ¥ 10 min J5, & .0 (10 000 r/min x
10min) , & B3E , R % D iE kst it H B e
LA E DA E - 80 C KA R AE & .
PL20pg 85 H/TKIE FFE, 28 12 % 5N I Tt i B J
SDS-PAGE Hi ik J5 , Hi %% 5 22 i R 2 4E 6 . = i 3
M 3 h, i G bt 40 M (5 % C 3 Smac/ DIABLO #i £,
FEIRFWE 2h, Fh0 HRP ARiC 0 Ehi e bk, =
HBTFME 1Lh, XA DAB & @ iln &t f7 2 (0 g
2 ~5min, £ 8 4547 00 M7 B, 280k RO, 48
O Ve oM g 2

1.2.6 4508 %k e F 3 R m e & &
C e oy oA 43 Fh 78 750 & 3R /9 I
o REAN I FE B R B AR RS 2 A B, 43 S AE 2,4
h f8h J5/H 4% £ R HEEE E41M,0. 1 % Triton X
- 100 7& 240 Jfo B E 4T AL, I A S 5t 4 i (0 K C 8L
Smac/ DIABLO (4T AIEE 3h , AW RARICH LR
THUEE 1h, Cy3 (L0 RICHBEEE MR T
0.5h, K VEE 50 B )5 72 2% BB 4950M i
KT WA (3R C A 4 M A A 20 A o
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1.2.7 mpAcw s Rehn 2004 106 Student’ t #55, P <0.05 Bf k2% B EM,

4L, B 70 % £ T FE G 40 4% DNA 5 % % (it
AE P EE ) 4 °C G Y2 (5 30 min, FH I =X 40 M A 20 #7
0 5 AT LA XS I 21 20 B VR S AR E A R A 1 CV
fHAE 3 % LA, W o % 8% Fn &1 JE 2% A HP-Con-
sort300 THE ML, N FHAH I Y B2 ¥ R0 3E AT 9 R Ab
b2 A L U RS o
1.3 %it%HiE

A BRI x o+ s Fon, LA R CR A

I SPSS10. 0 e it B {4 #E A7 % dla Ak 7L o

2 # X

2.1 caspase-9 jEET L

IR W WE Ab BET R A0 M 4 h S, caspase-9 i
TE IR TR, 40 B O 8 0, O Bl A R ) A 4 i R
B, 16h kB WE(H, (HE 2= 240 58 F &/ T X
MAH(P<0.05~P<0.01)(F1-2),

R FUREWET S IHREMNEA T caspase-9 HIEIEL L (x £5) (n=6)

20 5] 2h 4h 8h 16h 24h
25 N R 126.4 +5.4 131.2 £5.7 128.5 +3.6 130.6 +5.2 133.5+3.8
S il 158.5 £5.6 265.3 £5.9" 342.8 +6.5% 436.7 £7.5% 313.9 +6.9Y

G2 E AL A 1) P <0.05;52) P <0.01

R2 FIREET SR EARMHT (Xxs) (n=6)

A5 2h 4h 8h 16h 24h
25 IR 4.55 +0.54 4.62+0.21 4.56 £0.72 4.96 +0.85 4.46 +0.73
S 8.34 £0.53 9.91 +0.59" 11.15 £0.91% 15.68 +1.00% 13.52 £0.86"

G2 A A A, 1) P <0.055 2) P <0.01

2.2 Western-blot

£& Western-blot 73 47 & B , 76 il IR W8 WE 75 5 )i
5 20 L 94 T2 5 AR R, pro-caspase-9 B 8 K fif
PIWT BT 10kD B, 259 1E ] 4 h J5 JF IR i

beta—actin 42kD

pro—casepase—9 10kD

4h 8h 16h

1 pro-caspase-9 #2 F KM YINT, JERL T 10kD Bt

2.3 EEREENAEABALFEERCGNAREER
CEHMBAKSDH
[f) 2% B 98 ¢ 06 vk A A A B, OR 52 25 W A B i

iR R R N O L S i A T3 T

cytochrome C

B,16h W (K1) . ANBELMAKHEER C4h
JETE LI b AT o A, OF AT I T AR M, 16 b d B
2 ([ 2) . pro-caspase-9 (1976 fb 5 40l (4 5% C 1Y
B A 7] 2

4h 16h 24h

12.8kD

2 IR R AR LR AR A B oA A LA AR
ORI, ZE 000 B

WA BOR, R 6K C EARR T LK
(E3). 4P BanML2h ), LR A4l (8 5K C
HH PO 2 VRO UK, A T, KR
LR R B M2 (18 4) o
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3 AEEER CEAMiERLEREZHRR (Fik ) ( x400)

-l

3 \.q_ \/b\

DAY I O T T G 7 AR A 45 P R A i IR
R U VAN E B s /A o I O A = N 1 B 4
F . #2 DNA $5d £ | s S0 A7 3 Y 46 B3 B U T
MEPEE R . — RIIBA T EAOFE ARG
C ( cytochrome C, cyto C) . AIF ( Apoptosis inducing
factor ) Jz Smac/DIABLO 45 M\ 2k L 14 56 # 31| g 3 5
% caspase ¥ A X IG AL, S A TS

Yt R Cop A% R TR 4 A, S 7R I 3R A iR
AN 21 ) AR M 5 % C ( Apocytochrome C)
RIE B ALRAR T IF S5l 2T R E A 45 5 42
20 Bl £ Z C ( Holocytochrome C) , 46 & C H
RIS PEER 1, DE 5 L T 20K IR B ] 5, R BT IR
HH sk, SHEEER CEBRINMKEE,E
A dATP/ ATP {7 AE B, 7T 5 08 12 3% 1k K+ Apaf-1
( Apoptosis activating factor ) 20 & il %8 R 8 7214 ( Ap-
otosome ) . 1 N TR F1 7 4> caspase-9 Fij A f& Bf
AHHL (8] () CARD 25 44 351 25 45, el T 5 3 o ik B2
fii caspase-9 Hi & K& £ A & & H 8§ K fiF 241 im0 05
o M R &R T, T ROk R A B 52
AR C W AR PR T OB R 2 v, 2O A X
b T ORI R AR AN POk o 4n i —
BT R AR D) e st T a6tk LT se ZE AL, 40
R C BECH ML, 25 3 R8Ok &2k BOR 4
fit o ARSI W TAIE 5L, R W NE S N A0
UE RSSO i L R RS T S N OR S SO 2 A
PR BRI M 3 o TR] 42 fo g W O Wk R A R A 2
Wb 2 h AR M AR C 2 TE 40 il b iy
g3 A B & A2 B 8 Ak, el ROIR B A HR g A AR TR
BICR 2 A o A BF 58 9 Western-blot (%) 45 JR 1 3¢ F¢
RS Y A B 4 h T AT ROk A Y 40
BR CEWIFHE D, MK PRGN 2.,
M H XA 28N 525955 M &
TEW ] B EEAC ] 26 4278, 76 50K W 0E 5 5 i
M 0 T A R R AR T ORI Dy g ZE AL, A7 4
€828 C DA 2 kL A4 R T 3 L K

Caspase-9 J2& P M 94 T 3@ 8% % & b liF 4 B

B4 AifitesR C B ETRAIERAR M (FikIg) ( x400)

ity , A 7E caspase & A X% AL A R oo G, B
T AR T3 A P U P O T Y TS G O
caspase-9 5 HLE caspase Z¢ J i 3 AR AH B, LA TG TG
PE i B AP AE T MK b o caspase-9 15 O 41 fitg
I8 T PA P A RS S R caspase |, L E AL R 5 40
il g5 R C Al Apaf-1 JE B 08 TR S5 4, o 85 1
it 7K fifk 24 i ALK (35kD ) (/) (10kD) 37 B 37, A
[F[EA A S S AR ol D IR S - 11V 7 N | < )
caspase-9[9_10] , A 0] LA Al % N P caspase-3 B{ -6
(9 25 I Wl K A 2, 51 R caspase 8 Al ZUTE AL, 7
020 M I R R AL TS . AL K B, Pro- caspase -9
ORI ARSI IR R OIS A N 2oy U4 N
[ 25, $e /R 4 Ml 4 R C FIRETE caspase-9 [ 1k Fl
JHF 92 40 L 0 O rpoal BB AT A AR

e d
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