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BE: [B#] B4 IBAAXAY LXHMIGHBEE LB MU AR AB - BENB Y. [F%] U
16HBE 2 L A BT 2t &, # LB A3t B4 0.5, 1.0, 1.5, 2.0, 25mmol/L WR Z R R E 4, $FE U ERNBHRERE
R ETEEBEM Y AE(SOD)EY; $%025.05.1.8. 24h ERN A F M E(ROS)KF; &8, . 24h )5
A 0 45 b A J ¥ AT DL K Bel-2 % Bax mRNA &%k A Fo F 1.5, 2.5mmol/L & Z. B % 24h &, # 3 Bcl-2. Bax, £ &
C. Caspase-9. Caspase-3. PARP-1 B - HIX B EWRAAXT. [£R] MALBLEREAST, $E24hFHREFRE,
SOD ¥& A7 Fu 45 b 4 e, 7 B ) B8 T % (r=-0.902. -0.732 %2 —0.863, P<0.05), T A A TR 2 | EHRHE LA
(r=0914, P<0.05), 5t WA MW, 1.5, 2.0. 2.5 mmol/L 7| & 41 4 1.7 7% & -5 BA& T 12%. 20% F230%, SOD % F 45l
WAl T 9%- 21% F130%, SR 4k B & 4 40 B AR T 11%. 18% Fu24%, Ti A B TR F Rt R4 W 3. 47074, £H
EHABMBAROSKTRELAEEBENEE, £ F0Sh AR EME, 5t AL F ¥ T 15%. 35%. 48% F 55%
(P<0.05), % 1h G KT BfKo FEA b F KEHRE L ROS KT HHFARE - H B X £(=0.756. 0.893. 0.735. 0.667
#10.653, # P<0.05); HXxMLTKELE24h /5 ROSAKT 5 S —-% 2 B EAH X (r=0826, P<0.05), $#% 8. 24h
BB R, $FRE S Bel-2. Bax mMRNA R A B F AR EH B X R (8h: r=-0.634510.754, 24h: r=—0.773 F 0.823,
P<0.05); 5xtEatath, 5 24hE 2 ERE = 1.5mmol/L bt Bel-2 mRNA fu & & kX ¥ 8 T, T Bax mRNA fu &
®EWHE EFE(P<0.05); X H4LH7% ¥ Bax mRNA % 3 5 ROS A F B A E A% (r=0.886 7 0.824, P<0.05), T Bcl-2
mRNA % % 5 ROS & B4 fi #3% (r=—0.862 f1 -0.815, P<0.05), 53t WAk, %% 24h 5 3 5 W JE 2.5 mmol/L At 48
Mt % C. % L1 Caspase-3 71 Caspase O H Bk A B R E W v, TTPARP-1 R o kA BWAE TH(P<005), [£#] &
LB I6HBE MM R A R, ERBRE NN HEF R EARA KB T T LHERAT-E A B T FTRRATE S
Bel2 ki, #—FRFRBARBH A RS, RAFLORATHREL,
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Apoptosis Mechanism of Human Bronchial Epithelial 16HBE Cells Induced by Chloroacetic Acid
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Abstract: [ Objective ] To examine the chloroacetic acid induced oxidative stress and the related effect on mitochondrial
pathway related apoptosis in human normal bronchial epithelial 16HBE cells. [ Methods ] Cell viability, apoptosis, and
superoxide dismutase (SOD) activity were determined in 16HBE cells exposed to 0, 0.5, 1.0, 1.5, 2.0, and 2.5 mmol/L. chloroacetic
acid for 24 h in vitro. Reactive oxygen species (ROS) were assayed after 16HBE cells were treated with the above-mentioned
concentrations for 0.25, 0.5, 1, 8, 24 h, respectively. Mitochondrial membrane potential and expression levels of Bc/-2 and Bax
mRNA were measured after 8 and 24 h of treatment. Expression levels of apoptosis-related proteins including Bel-2, Bax, cytochrome
C, Caspase-9, Caspase-3, and PARP-1 were measured afier 16HBE cells treated with 1.5 and 2.5 mmol/I. chloroacetic acid for 24 h.
[ Results ] The cell viability rate, SOD activity, and mitochondrial membrane potential decreased in a dose-dependent manner
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with increasing concentrations of chloroacetic acid (#=—0.902, -0.732, and —0.863, respectively, P < 0.05); but the cell apoptosis
rate increased in a dose-dependent manner (#=0.914, P < 0.05). In comparison with the control group, remarkable reductions of
12%, 20%, and 30% for cell viability, 9%, 21%, and 30% for SOD activity, and 11%, 18%, and 24% for mitochondrial membrane
potential were found in the 1.5, 2.0, and 2.5 mmol/L chloroacetic acid treated groups (P <0.05) respectively; moreover, the cell
apoptosis rates were 3, 4, and 7 times of the control group respectively. The intracellular ROS levels increased first and then
decreased; peak values shown after 0.5h of exposure in the 1.0, 1.5, 2.0, 2.5 mmol/L treatment groups, and significantly increased
by 15%, 35%, 48%, and 55% respectively in comparison with the controls (P < 0.05); the ROS levels in various concentration
groups gradually dropped after 1h. There were significant dose-response relationships between ROS levels and concentrations of
chloroacetic acid at each designed time point of exposure (#=0.756, 0.893, 0.735, 0.667, and 0.653, P<0.05 ). There was a distinct
positive correlation between cell apoptosis rate and ROS level (7=0.826, P<0.05). After 8 and 24 h of exposure, the Bcl-2 and Bax
mRNA expression levels both showed dose-response relationships with exposure concentrations (r=—0.634 and 0.754 at 8 h, =-0.773
and 0.823 at 24 h, P <0.05). After 24h of exposure, there was a significant decrease of the Bcl-2 mRNA and protein expression
levels but a remarkable increase of the Bax mRNA and protein expression levels in 1.5 and 2.5 mmol/L treatment groups in contrast
to the controls (P<0.05). There were significant positive correlations between the ROS level and the mRNA expression level of Bax
(=0.886 and 0.824, P<0.05), and negative correlations between the ROS level and the mRNA expression level of Bel-2 (r=-0.862
and —0.815, P<0.05). After 24 h of exposure, compared with the control group, the protein expression levels of cytochrome C,
activated Caspase-3, and activated Caspase-9 were distinctly increased and the PARP-1 protein level was significantly decreased
in the 2.5 mmol/L chloroacetic acid treated group (P<0.05). [ Conclusion ] Chloroacetic acid could trigger oxidative stress in
16HBE cells and result in cell apoptosis via activating mitochondrial pathway with elevated expression level of Bax and decreased
expression level of Bel-2.
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A Bcl-2, Bax, Caspase-3, Caspase-9. 3 ADP#; ¥f ¥
A E3(PARP-1), 41 4% C. H & -3-BEER I S B
( GAPDH ) $iff . Bt LYy (HRP ) fric iy 1L =F
Pt IgC . Ffh —# 2. % ( PVDF )E( Millipore, £H );
CCK-8 Z0 a7 A K7 & . ROS K MM & . 2Rk
A JE B, A7 A6 U 0] A2 (JC-1 ). Annexin V-FITC 40 ifd
ToRHAT & . —Emk IR ( BCA )2 ok BRI 2 1551
& . SDS-PAGE B ELHl AN & ( P EBR = REYE:
ARAH, FHE); BHEFAFE. 56 E & PCRIAH]
£ (Promega, £ ); JEYML2E % Y6 ECL IEFE( Cell
Signaling, £ ), HAXAEF=EARFN
112 & CO. 40 M3 37 46, E o4 b Bt
(Thermo, 2 ); HI & B4 (Olympus, HA ); £
ThBEE#R{L ( Bio-Tek, £ H ); LRTPIEEE PCRIX.
B H Bk FEN I &R S5 (Bio-Rad, EH ); WML
(BD, *£H ); {KEE.LHL(Sigma, EH ),
12 iz

WASTEASS L B4l 16HBE ( Hp LR A S T4
R EBBG ) E G, FE 10%(EBSE0O MK
A1 1% (EFE) FHER IR AW MEM 3557
FAEITC, 5%COBEFH P HATIESR, B 3~4d%
R—&Ko
1.3 e is & eikn

B S K BAM, #5 x 1044/ FLEER T 96 7L
BEFMH, F37C. 5%CO. &4 T 178, 24h )5
FHEEFRW, PBSTE 1R, IIAARREIMEE (0.5, 1.0, 1.5,
2.0 2.5mmol/L) R Z R, 3557 24h G EFLINA CCK-8
P 10pL, 37CHEFE LhE, BEFRA W 450 nm 4b
M EME (D), HiMFAEE(%)=(Dgp—Dazy )/
(Dstm—D=p ) x 100%,
1.4 safe R o R ehHm

BB KB, #1 < 1054/ FLBER T 6 1L
B3RMR, 24h JEFEESRWE, PBSBE 13K, IIAK IR B
A ZBYPF 2405, REHELBERIM, PBS¥E 11X,
KM E BT 500 uL 45528 o A 10 uL. Annexin
V-FITC #15 uL UL BE (P1), BI2EA], BLERK
N 15 min, 77902040 Mo SRR 56 63R BE, MK B8 Accuri
C6 AT REEH R AR T2,
1.5 SOD i 7y ¢4 4

B BUE K0, #1 x 1054/ FLEER T 6 1L
BEFEMR, 24h G H ISR, PBSEE 1R, BWEEZ
Ry R 240 )5, BEWENAL, PBSTR 2K, H 7 H#,

4°C. 3000 x g B .L> 15 min, RN &0 35 5
KA AL EEY I E SOD IE 77, HF BCA BN E FEH
HE &,

1.6 @A A ROS ##m

F A ZOCHE —E 5t — . BREE ( DCFH-DA ) i
fE LR N ROS BI/K o BURT B K40, #21 x 10°
A IFLEERN T 6 FLIE AR, 24 h R FEHE 58, PBS¥E L
K, BRERZRYF 025,05, 1.8, 24hJ5, FiE
TR, BREETHAL, PBSYE 2K, B WGRYIME, AR
10 pmol/L. DCFH-DA /¥ JG Ifil & ¥ 37 3, F 37 CH#15%
(MR CO, BN E 20 min, PBSTE2K, A
350 uL PBS 241, 1740 MRS s B
1.7 AR A i 4 )

SR FH JC-1 Bl i bR B Bz . B B K
M, $21 x 1054 /FLERN T 6 FLIEFRAR, 24 h G 335
FRW, PBSYELIR, BRRBEAZ MRS, 24h )5, K
B AL, PBSTE 1R, ERB T 1mLiE3RM, A 1nL
JC-1 B TAEW, RAES, F37CHS5%CO, 5
FAHNFEE 20min, AIC-1 A PRE2K, H
350 uL PBSE LU, 1790 =040 M U5 iR B,
W4 Accuri C6 73T RGEH L H SRR LA
1.8 Bcl-2 %2 Bax mRNA & & K- @ 2

BUWBUE KB40, $i21 x 1084/ LR T 6 LI
FR, 24hEMARFREERZR, AFE8hH 240 /)5,
SEIG T HR 4, Trizol W3R M RNA, #5406
JEEE TR RNA ¥R BE R 4, #5RHU RNA f Promega
ARG E & PCRIZFN &M 74 cDNA,, Bcl-25|
YIFF): (1M )5-ATGTGTGTGGAGAGC GTCAA-3';
( ]2 [f] )5'-GCCGTACAGTTCCACAAAGG-3', Bax 5| ¥
F#5: (IEH] )5'-CCAAGAAGCT GAGCG AGTGT -3'; ( ;2
i} )5'-CAGCC CATGATGGTT CTGAT -3', GAPDHE| )
3. ( IE[# )5-CTCTCTGCTC CTCCTGTTCGAC-3';
( JZ Il )5-TGAGCGATGTGGCTCGGCT-3's 43T Bel-2
1 Bax FEHFIL, UL GAPDH RN S, KA 27889
K, RSB RS E,

1.9 ATxEGFEARFeGRE

5 x 10°4/ L% RN T 10em $53R 1L, 24h 7
f0 1.5, 2.5 mmol/L A ZFRALFE 24 h /5, SEHVENT B4,
HA RIPA S48 (AR BE 1 mmol/L (Y48 FF ZEBERE ),
YK 10 min Y 42 Y 5# W, 4 °C 16000 x g B> 10 min,
sk R iR (BCA ) Bl E E B HIIE, A
FhAE M Smin, —80 CHRFF. Bl /B B Ak 45 B,
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HE£110VEEFEEHRIK, F& 110 VEEEE, A
10% (ARFRH0) AR I Z IR B 2 he IMATRRER
B A Bel-2. Bax. Caspase-3. Caspase-9. BT HEEIT
J€(PARP )-1. 41383 C. GAPDH—#i, 4 CR M5
o AR HRPAMC A I 505 1G, BRI
1h, B . %5 HECLALE ZOLERME H &,
FHFf] Phoretix 1D 3443 8- A AEX RIA & o
1.10 %t $F 94

Sk A SPSS 19.0 3 HEAT SR G i o4, LB 3K
P X + s TN o BABIRALEER FEZ 55T
ERE, 2250 LSD Seb AT AL Rl IR EL AL,
ZEA 57 F Dunnett-t #6555 SR F Pearson A 243 745
TR Z B AE e BB/ HE a=0.05,

2 R
2.1 RK.Z# st 16HBE & L5 & A B 69 %ok
MFEIA W, JeF24h, EERZBRIEFAREN
FHE, A BB B R ( =-0.902, P<0.05); 5
St RZHAH G, 1.51 2.0, 2.5 mmol/L 7| £ 40 48 /7 15 R
B B, 4 BIREAR T 12%- 20% F130%, ZRHH
FKiHFEEN(P<005), EZBRBESWARAT RS
YLK EE 2 IFAE . (7=0.914, P<0.05); YT 24 hhf,
1.5, 2.0 2.5 mmol/L 5 & £H 40 A I8 T 2R B B & % 1R
#H(P<0.05), HARRXT AR 3. 4F 745,

#1 HZEEE 24h 3 16HBE AR FA T HIRIN

(n=3,x+ts)

YewEW BE (mmol/L ) FHEE(%) R (%)
0 100.0:£0.0 56+30
05 97.5+32 62+23
10 94435 85£2.6
15 877 4.4 1722 40"
2.0 802 +53" 24642
25 70.6£5.5" 39357

[ 15 2B 4 (0Ommol/L ) lh#, . P<0.05; **: P<001,
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HE 1A, AAFZEREF, ROSKFELg
FrRE BRI S, FFRAELT 0.5h KR,
LB 1 h RRER; AAFRISEEE, JF05hE, 1.0,
1.5+ 2.0, 2.5 mmol/L 4% 77 Bt 2 41 it ¥ ROS 7K - X i )
3G IR BE 1 4> B 24524 £129.3, 2878.9+ 163.5.
3156.1 +236.6. 3305.4 +253.3, 5 %F B 44 ROS /K ¥
(21325 + 824 ) HHLEABFE (P<0.05), 51T
15%- 35%- 48% F155%; Hx3 4% B fH] 5 (0.25. 0.5,

1. 8. 24h ) YW E 5 ROS /KPR I BT & -
3N 36 2 (r=0.756., 0.893. 0.735. 0.667 F10.653, P<
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[ 152 B A (Ommol/L ) b8k, *: P<0.05; #+: P<0.01,
E2 SZ 5 24h Xt 16HBE 4t SOD 7& IS4
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2.3 R L# st 16HBE 49 e AR B w4569 B h
HE3F I, LR 8hdH 5 24h A K
EZR LGB L. NARIRFREE, 5XHA
AH H, 1.5, 2.0, 2.5 mmol/L 37 & £H £& 7 4k JIEt ey, £ 35
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% (r=—0.652 #1-0.863, P<0.05 ),

110 [Jommol/L. [[11.5mmol/L
100 [J0.5 mmol/L (2.0 mmol/L
[11.0 mmol/L 2.5 mmol/L
s _I'jLJF - —I—_]_ TL :
~ 90 ) o
:‘a % .
80
g
% 70
" 60
O 1
8 24
YudgatE (h)

[ 154 E 4 (0mmol/L) b3, *: P<0.05; *+;: P<0.01,
3 S ZEX 16HBE gk BRI (n=3, x+s )

24 R TE 3T Bel-2 #2 Bax kA W% h

20 W, Bel-2 1 Bax mRNA % 3iA8h4 524
hHWEER TR EN; FLREFHE8hH24h
AN B] A5, 23Uk B 5 Bel-2. Bax mRNA £ ik K
VLR RSN F R (8h: r=-0.634 F10.754, 24h:
r=—-0.773§10.823, P<0.05); Wi~ Ye3 i i) &, 2.0
2.5 mmol/L | &4 Bcl-2 mRNA 7K -850 A T, i
1.5, 2.0, 2.5 mmol/L 5} & £ Bax mRNA 7K -4 X} ff 24
LR (P<0.05), Mk, ABFFTTHSHT T HEE 8. 24h )5
Bcl-2 1 Bax mRNA A 54004 ROS/KERIL R, 4
B R Bax mRNA 2355 ROS K F-2 IFAE X (7=0.886
#10.824, P<0.05), T Bcl-2 mRNA 3 35 5 ROS 7K
B A% (r=—0.862 F1-0.815, P<0.05 ),

%2 & ZEBX Bel-2 1 Bax mRNA 34 Fik K FE R840

(n=3,xxs)
Bel-2 Bax
YW B (mmol/L )
24h 8h 24h

0 1.00+0.00 1.00+0.00 1.00 +0.00 1.00 +0.00
0.5 097+0.13 095+0.11 1.14+0.18 1.17+0.18
1.0 095+0.15 091+0.14 124021 1.36 £ 0.14*
1.5 085+0.13 0.82+0.100 143+0.18° 1.68+0.18™
2.0 0.81+£0.10 0.73+£0.11* 1.65+021* 1.84+022*
25 0.75+£0.13" 0.65+0.16™ 1.73+0.25" 1.95+0.18™

[E 152 B4 (0mmol/L) 2, *: P<0.05; *+: P<0.01,

i B 4 7] ., Bel-2 1 Bax 2 A 3 5 A1 H mRNA
REEA -, GXHEAME, FHF24hht, 1.5,
2.5 mmol/L & Z BRI B 4H 7] H i 35U ZF Bel-2 #1 Bax FH H
K, ZRAEFIHEBNL(P<0.05), B2 BEHAEE
SR THET 27% M 36%, T Bax HEAFREHI LA T
56% F196%

mmol/L
Bel-2
Bax
- B GAPDH
2.5
[ O mmol/L
20 1.5 mmol/L.
ABL— V|| @2.5mmol/L @
Qs
Bk
=
e * *
= 10
pini
M o5
0.0 ! !

Bel-2 Bax
[ 15X B £1(Ommol/L) th%, *; P<0.05; *#+; P<0.01,
El4 SZEEE 24h 31 Bel-2 70 Bax EHRIARIRIN(#=3, X+ 5)

25 RLEBAMNPREEGE, PARP-1. &£ CRik
ER A

HESIR, {ZB$R 2405, 1.5, 2.5 mmol/L
7 22 25 41 Jf €6, 3K C 3R BON R4 43 38 T 83% I
114%; Caspase-3 iR BN T 35% F167%, Z5F
8 it % 3 X (P<0.05); T Caspase-9 Fl PARP-1
FAAL 2.5 mmol/LFF B4 SXF R LW B E RE I
HEX(P<0.05), 4B INT 75% FIREAR T 47%.

0 1.5 2.5 mmol/L
e — “! MR C
3 [JOmmol/L -
) 1.5 mmol/L
" 5 .2.5mmt:1/1. . .
§ 2.0
Ks T
g .
q 1.0 *
B
0.5
0.0 1 l 1
Caspase-3 Caspase-9 PARP-1 MpEfaE C

[ 154 E4(0mmol/L) 3k, *: P<0.05; **: P<0.01,
5 S ZERLE 24 h X Caspase-9, Caspase-3, PARP-1,
MWHEEECRENFEM(n=3,x=s5)
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HEr, SR ST EAM R ST
AMERG. LB RG . WRARGEMEHE, Xt
WK RGP BRI EE I, b T BT HR
B Z BRI IR R GE s R AR, AT 5T e B B
MR AT S B L4 16HBE, HIMFAE 4R,
R—Fh 12 F T 050 vl R A 4 R A #E 40 fARAY, 24
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EARRAEEE, ARESHREAREEESR, i
B g 24 h & 2B X 16HBE BB FE Y B (LCso )
7 2.9 mmol/L, 2006 43 EIMR R & A L R S A1
¥ B4 0.006 mmol/L, {EAEAR FHZK Fvk it K iy A= 4 s
T Fe 06 300 ) B 5 9k 3 ( 0.001~0.030 mmol/L ), A I —
BB, RHERWABTEZBEREWRBRE,
BREBFEDKEMGRE b, HRBWERKTHEI
RE MR E, 7] ARSI B R Z RIS
BB AEFAPLHIE R B, A 5T S B RET LCso
FIMREE 2.5 mmol/LVE N B R BRI R I TASREN
R, HAFE B ES/N 0.5 mmol/L ), CCK-8 Fih4s
Rt R, YEZBIERRE = 1.5 mmol/LIY, Fi%LE
WIETH R A R B T, R 1.5 mmol/L & LA
WS Z FR%T 16HBE 4 K A B B A HHIfE A,
HAVEFNLHITT B S HIZobi ik g2 TR A 5%,

EHAEBLT, YiEmELmit Sk Rz
TR, MAAN AR TERNELSHEL
PR R FEHBR, # ROSTER NS B ER, A2
FALR N 5 EREH AR A, ZBRATLIEE
16HBE 4Hfip ROS /K F-FHE:, H ROS Az a] b4 B,
BRA GRS, BILE 025 h FFIRIEM, 0.5h 5%
WEfH, 1h /5 ROSKFZEH T ( < 1.0mmol/L I £ 4
ROS & B %} B4 KF, = 1.5 mmol/L A& 4H ROSAS
HTXTIA ), b, AP AP, 445 24h /5 16HBE
i Hfa SOD ¥ J7 BERL RV B I FHR T A, SRR 2R
AhFE 5 16HBE FLA AL RE ) g 55 . 7T WL, SOD 1% J1k%
fEFI ROS /K- F-FH R - & Z BRFT LU 5% 755 & 16HBE
BA SN Lu S5 B AESE, R BREE RN
S5EACREOE DRSS, M S AN T BE R S Z R B
45 B BRI Z —

441 0 8 T 0 i ot A B B B A B
HER—F AR, BT TR, H23 R
RZAE, MTRATHRENSEMERNELE. &
BEEBVIRER, RETRAGENRERG S

HEMEMAS, ZARRERER, BEBERAKEX
F 1.5 mmoV/L I}, FILA5| % 16HBE 40 i T- R 2 &
KBETHE . RSN ITLS O RS, R Z BR AL T S 40
R RABAR, XSRITMREFHE B &
W SGES AR T —25 KB, 4R ROS K-S
T2 EIEM%, /8 16HBE 41/l 4 ROS it &
RE, SRENE, HERESEMERMT. LRk
ZROSF=AMEET T, AR MAEP.L, HE
BT REPHRACER . ORBERE: %
WA, BEEAL R RS ER, SRR ITIERER. &
PR AL R PEMT B A T BB M Ut FE b , AP
B T REAA AT & A B A I FE AR 01, At
YA JC-1 B P 2B AR R AL, S5 R R AL 3
LR AR B A7 B AR T X B4, ELARAbPE 8 h 5
AL R A T SRR, B 2 YR B A A Rl 1
TR, FERBER A SHBAT- 2 RAMX, #RED
TR BT SO Hh, 57 P9 PRI T A S S5 R T 4 L SR A
F5hR . QYIME AT R A ROS LR RIARE A A4 iR it &
b, BGEFMER N, 2R Y IR T AH B B N4
MEZECYHBIME S, RNAEPRIEL4MAEC
XIERBIETLRAF =4 ROSI 2, A A, &8
Z AL 38 f5 16HBE 4H 75 22 {4 R H A7 A1 1) ] B
PEBEE MR 40 AR C RBER BRI, 3
KBV 5| RERRBLE BRI, FaRaE CU
JEE ] B BR TR A MR

Bel-2 3 2 R 2RBLAR PN 41 B (2 R C BRI 26
BEERED, TESATRTAMERTRHZE, BN
ik PR DL RO B AR R g A 8 B A T T
MEEFEZERC, Bx BEREPEENRAT-EA, &
HRIEREREM S A BIZAAR, S2bAE B
FLEAAER, FFESMNR DR BGEIE, (REFARAECH
BRI, AT fil & TR 7045, Bl 2/ E A RIEF R E
BERVRATEA, M TRERTEBK LR, 7725 Bel-2
FIEP AL TR AT R R AT B AR TN,
TR T 4l A2 C AT B R A B B Py A ik
KRB R ED, ERZBRLBHRETE, 18
8h /5 Bax mRNA 335 I & 1ii Bcl-2 mRNA &35 T,
YL 24 h 5 Bax 1 Bel-2 2 [ #35 FTmRNA F A A —
H, M\ mRNA f1E AR B R UL 16HBE £ & Z 8
YERG , FARA T BB I IR T /B T %, #E—
HEOIELRPLRAT KA TR T MR SRR,
Bax mRNA F5 5414 ROS K F-RIEAMSE, Wi Bel-2
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mRNA 23X 5 ROS /K2 A, IS AR BT 68
RGN A ERECHRA TP R EER
BAEM, X5 Wang B B ST 45 R AE— B B4,
Fu %5 B SE AR ST, 40 i P 9 ROS ATVE N 55 —
B ZRT(ES, BV Bel-2 FIEFE , #HMiE
EEAM R CHIBR, AR M4 R R, d1f
BECHBHREANERT EE R ENEERT,
s EE SRTETFE BRI, fl &b
REAMYRBR N, BAFBORTWERE), R
BEOELARATH LT, FESARE, AR
e R 28 ( Caspase-8, 9, 10) FIZN Bt K H I
(Caspase-3, 6, 7 )o TENEESRAR T A, FE
F2 i M 154K Caspase-9 Rij#k , &K Caspase-9 B T ¥TH
30 Caspase-3, TG Caspase-3 ATYE AR BT VI
PIE FUIRYIA PARP-1, 5| R 40MIA T, PARP-1 28—
FhEZE N DNABEEA, £ DNAH i E 4l st
THREEEEMRAD, ARG RER, 53 RAM
W, Yo 24 h JE A JedE Mk B4 16HBE 40U N 40 e 5
# C. 151k H) Caspase-9 Fl Caspase-3 F215 . 3EHE N, W
PARP-1 ik B & MK, &7/ L MAL2E 16HBE /5 7]
DASTE 2R A A K R T3 8 o Chen 1 B TIESE,
AL TR AT LU A 2o A 3 B 5 4 45 B 1 9YEE meuro-
2a MR AETATS . AHE— DB EEER, RIREH
JESERS N Caspase-3 F1 Caspase-9 IR, WREAN 5%}
A[ZBRFEFHRATE MR TR, H—PHRAR
WE R LR e AR BB P AR T
b, AZBRTFHERANERESE R4 16HBE
RSN, FRE TR AR T EER
WHW2Z—, EHFE MR TR T SR
PR T H Bax F F ST TR H Bel-2, E4AA
R ALRRAR ., BOEE MRS, {efi AR CHEANM
JR, B T U Caspase-9 AU, i#E— 2154k Caspase-3,
VIHEY) PARP-1, A SHAMAT.
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