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[# ZE)EHMBEITIEZHE (lipopolysaccharide , LPS )X LA P 2 AR T (A FE A B S it A Forh VR T 733k - LPS HilidA
ANEE IR B K N 2 A2 (human umbilical vein endothelial cells, HUVECs) J& , & CCK-8 ¥ M4 P B2 A 7735 2% , Western
blot &1 HUVECs 41AE P Bax . Bel-2 4HAE 3 C(cytochrome C,Cyt C)Fl Cleaved—caspase 3 25 335, I 240 i 1 1-Fiokd il
AR TS DL, YOS EARER Mitotracker JC—1 Mito SOX & (0 I 4 i P S b AT 2% K LR (57 (28 4k, LA R Bbr (4K T 17
4 (reactive oxygen species, ROS) {7 42 7K ; il MitoTEMPOL+LPS + Fl 4l fifd , %  Bax Bel-2  Cyt C 2 Rk DL TS,
L5 R . LPS VRO R AR AN A6 R (F=99.31, P=0.000) , 55T BEAIAH LL, LPS FT LABA 345 HUVECs 41081 (1=17.184,P=
0.000) , I 5 e BEAR AT VESE AN Cleaved—caspase 3(F=13.52,P=0.001) .Cyt C(F=21.008,P=0.000)# Bax (F=16.325, P=0.000) Z& [
ik, Ib Bel-2(F=17.287,P=0.000) & [1193& 1k . LPS 5 HUVECs 4B A LRI & A= W 1 i BoAb FIURCR AR | 2t A
JEEERLAY N [ (F=92.286, P=0.000) , 2RI AR ROS 742 B B3N (1=5.324, P=0.006) , R HZAi1A ROS i ERF (MitoTEMPOL)
ALFR AT LPS H#4 Y HUVECs 41 Bax(F=19.854, P=0.002) il Cyt C(F=11.594,P=0.009)%E 4335 , Hah Bel-2(F=8.077, P=
0.020) & A5, A MK Cleaved—caspase 3(F=15.941,P=0.004 ) 8 1 &L FI /A ML )4 T (F=57.482,P=0.000) , £5i&:LPS 1]
DI HUVECs ZRAE IR T M2k 45 44 , B4 SRR it B ROS AT RELE LPS 5T BN N K ARM R T i ad e vh &5 T
ZE
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Role of mitochondrial injury in lipopolysaccharide—induced vascular endothelial

cell apoptosis
Zhang Zhao' , Jiang Xushun?,Y ang Shan',Chen Xuemei’
(1. Department of Emergency;2. Department of Nephrology,The First Affiliated Hospital of Chongqing Medical
University)
[ Abstract)Objective . To investigate the effect of lipopolysaccharide (LPS) on vascular endothelial cell apoptosis and the role of mito—
chondrial injury in the process. Methods :The human umbilical vein endothelial cells (HUVECs) cultured in vitro were stimulated
with LPS,then Cell Counting Kit—8 was used to determine the viability of vascular endothelial cells; Western blot was used to deter—
mine the protein expression of Bax,Bcl-2,cytochrome C(Cyt C),and cleaved caspase—3(CC3) ;flow cytometry was used to detect cell
apoptosis ; fluorescent staining with Mitotracker,JC—1,and Mito SOX was employed to determine the changes in mitochondrial
morphology in the cells and their membrane potentials as well as the production level of reactive oxygen species(ROS) of mitochondrial
origin. The cells were treated with MitoTEMPOL and LPS,and then were tested for cell apoptosis and the protein expression of Bax,
Bel-2,and Cyt C. Results:1.PS reduced cell viability in a concentration—dependent manner(F=99.310,P=0.000). Compared with
those in the control group,LPS significantly induced the apoptosis of HUVECs(:1=17.184,P=0.000) ,concentration—dependently increased
the protein expression of CC3,Cyt C,and Bax(F=13.520,21.008,and 16.325,respectively, P=0.001,0.000,and 0.000, respectively),

and reduced the protein expression of Bel-2(F=17.287,P=0.000). LPS stimulation resulted in significant fragmentation and granular

degeneration of the mitochondria in HUVECs, decreased mito—
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(2019-05-31) Cyt C(F=19.854 and 11.594,respectively, P=0.002 and 0.009,

icantly increased production of ROS of mitochondrial origin (1=
5.324,P=0.006). Treatment with the mitochondrial ROS scav—
enger MitoTEMPOL inhibited the protein expression of Bax and
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respectively ) ,increased the protein expression of Bel-2(F=8.077,P=0.020) ,reduced the protein expression of CC3(F=15.941,P=
0.004) ,and reduced cell apoptosis(F=57.482,P=0.000) in the LPS—stimulated HUVECs. Conclusion ;LLPS can induce mitochondrial

injury and apoptosis in HUVECs,and the ROS released from injured mitochondria may play an important role in LPS—induced vascu—

lar endothelial cell apoptosis.
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J¥ 5 A A AL AR T SRR e 114 2 0 2R ) T 3 B
— il R AE A, WP A E D RE R A 45 AR
(multiple organ dysfunction syndrome, MODS), 4=EK
BAE10 JT N 2y 535 N A et | o H o &
A BAE LIRS, Horp BREEREAE BESE T A GA
25%~30%" , (B ILRI AR SE 4 i i
VB R A T LA R R A oS ot A 3 1 Y
R, o A IR R A AR QI A
HHEENEM, MERAEMEL T | % N KA 5 1543 |
WAL DR SR 2 10 SO UG A B g2 5 | A& A
B D RE B AT B A0 M OGS BL N, Horh s 20
(lipopolysaccharide , LPS ) Y 45 22 B 1 12 4 Jifd BE )
FHE R, AR MEFERE I ] LA ] R R AE A 5 1Y
TR TICA 3 10058 P B A L, S 300N i 4 L 1 358 7% st
T, 2D I AR PR A4 0 A 2245 B T RE R A,
HJE  ZEMRFRAERAS T, LPS 5 S A0 P Bz 4 i 1= 1Y
BARBLEA TR — BT

LR 2 200 A0 B He A QA s, X 445 40 i D E
WY LE BRI RE A FEAE T T2 A5 1 AT LA
EANM A RERERS , A AN -7, B LPS X N 5
A0 SRR 5 8 TR B T AP Y
ARSCAVE ST LPS Xof P K2 A ] T S 2o fA g
Partsz , LR LPS S350 SORL A 5 7E N K2 40
FLUE T A T, X 4R B A I AE PN R AR R T R
ARG AT B

1 ME5EFE

1.1 SEEAA

RPMI1640 Jifi 4+ L35 ( 2 [ Gibeo), LPS (3£ [# Sigma),
B-actin HiM (ZE[H Sigma) , Bax Hilk (FH CST), Bel-2 ik
([ CST), 4ififi (% C(cytochrome C,Cyt C)FifAR(SEECST),
Cleaved—caspase3 A (32[E CST),CCK-8 (H7Z,DOJINDO),
Mitotracker Red (32 [E Invitrogen) ,JC~1 %4 (' [E Beyotime) ,

CCCP ( 1 [# Beyotime) , Mitotracker Green ( 1 [E Beyotime ) ,
MitoTEMPOL (24 Sigma), Mito SOX Y43 (3£ Thermo) .
1.2 sl 32

S5 VK Y B2 48 (human umbilical vein endothelial
cells, HUVECs ) 5 F 3¢ [ BB FIC8E (ATCC) dil i, 1 &%
10% KI5 B BGLE M5 .1 000 U/L H&HZEH 100 pe/ml 455 %
Y RPMI1640 K535 857E 37 °C .5%CO, ¥ 3248 P A%, ik
PRALFXIEOW 4L, 25 T ARV BE LPS il 24 h BEAT )G
1.3 CCK-8 il 4m o 5% 5

MM RE 80% oA, 3T 96 FLAR , 24 h 54351 T LAA
[F1E (0.5.10,15 .20 wg/mL)LPS T, [Alifi5 45 F 5 4 .
B2 3~5 DAL, 37 CHEAR 5724 h J5ESLINA 10 pL
CCK-8 J5 N 90 L TCIIE B IR 5 QR L E 1~4 h, B
% 450 nm P T E £ FLYG R (opitical density, OD)H .
AT (%)=L OD {H-25 FIA IE4L OD {H)/ (X} &
2H OD {H-75 X EZH OD {H)x100%.,
1.4 Mitotracker ¢ & MLIEZ K lhT 5

BUE Y HUVEGs #5600 T 12 fUBd, 1R iigRe i =
FlA 3K 70%~80%H, 1] 10 pe/mL LPS Hili# HUVECs 24 h.,
PBS HYEANNE 3 ¥k, A H T M3 5 752 AR B Mitotracker
TAER (50 nmol/L)FE 37 CRESEYL (A 30 min, PBS 1 2E41E
3 W, B A R AR
1.5 JC-1 & WL% HUVECs &tk b 5

HUE 5 HUVECs #5680 T 12 fLHR A, 15 20 o 0 B K =
Bl 25 1 3K 709%~80% M | 4125 10 pg/mL LPS AbFH 24 ha,
10 wmol/L B s (A S AL R Ak A {55 (carbonyl cyanide 3-
chlorophenylhydrazone , CCCP) AP 2 h J7 , Z5 B4 M 1% 3770,
JIA 0.5 mL F BERF9 JC-1 B0 TAEW (1 x ), FEATIR & 3
5], 4E 37 CH S FRAR TR E 30 min, WFHEEAE TS
[ JC-1 Y28 0P (1x) PRV 3 K, POt iBE PRI,
1.6 Mito SOX #: HUVECs £ 424k /& M £ (reactive oxygen
species, ROS) /= &£ /K -F

BOE £ (9 HUVECs $280 T 12 FLAR A, FR 40l B K 5
IR 70%~80% M), ] 10 wg/mL LPS $3# HUVECs24 h,
F R AN AR W, A TE MLV 55 7% 30 B A1 MitoSOX
Red Z448, TAEW (5 wmol/L) 1 mL,7F 37 CHNMIEF48 NI &
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30 min, RSB 45 R, 1 PBS TEVEANNL 3 ¥k, 260G B T
FHERIE.
1.7 AR iafubn HUVECs 8 =

AU AL S | 0.25% R BT fb A0 5o 4E A e 2, PBS
THUE 2 W AN R T 400 pL 2B b, SR FITC-An—
nexin V/ PL XG0 | i i =2 it A SR 4 i o
1.8 Western blot ¥ & & # & 1%

0B AL R FH TV Y PBS MHYE 1 Wk, INA S A EH
BEAR B RIPA 24330, vK - 24#% 10 min, #7510 K ,4 C
BDHLL 12 000 g #5010 min, BU4E B3, BCA ¥EIE 5 4
eI R 1 RE, 129%SDS-PAGE HiTK, 455 1 h, 5%/Bils
440 4 °CEFA 3 h, —HL4 B Bax(1:1 000) ,Bel-2(1:1 000),
Cyt C(1:1 000),Cleaved—caspase 3 (1:1 000),B-actin(1:
5000),4 CHIRMF LR, FEIK A TBST PRIk 3 Ik, Bk
10 min, PR TE 55 AR 1 3R I Ak P i A i i L
ZEIRIFE 1 h,ECL Ak2F & 6857 & (£ 1H Advansta) B4, K]
J i Image J FAEAT I RE S i 53HT
1.9 Zitsaem

K SPSS 21.0 GEit- AT 40 b . SR H A 3
W IS ORI LA IR £ ARt 2E (v £ 5) 30K . 2 4
(B ) E AR ¢ R, Z2HIRR FH SR T 22 00T . gk
1 a=0.05,

1.5
§ 1.04 a
Jread . ab
J'Sb .'%:: abe
= b e
Rl s

0.0-E :

y T
JHRZH 5 pe/mL 10 pg/mL 15 pg/mL 20 pe/mlL

T ra, SXTHRAL AR, P < 0.05;b: 55 5 pe/mlL LPS 41 HeAE, P< 0.05;5
¢: 15 10 pg/mlL LPS 4 He#, P< 0.05

A. CCK-8 G A 171 %

IPS(pg/mL) O 5 10 15

Cleaved—-caspase3 W
B-actin W

2.1 LPS #3#sf HUVECs A =8 %

AR CCK-8 EYJ']'JKW‘{Z?E(O\S\IO\HQO pg/mL)
LPS J3#4 % HUVECs 4UHA7T6 R, 25 23,0 pe/mL LPS 41
A AETE #£(0.960 + 0.034) ,5 we/mL LPS 2H 411 i 7775 %
(0.811 £0.068), 10 pg/mL LPS ZHANMIAT5 % (0.639 + 0.041),
15 pg/mL LPS 41ZAAEAHE42(0.458 + 0.027) ,20 pg/mlL LPSAH
MUAFIT 2 (0.351 +0.034) , $7R Fifi LPS HeBEXE I, AN A7 15 R
TR LR 22 5B SR 3 L (#=99.31, P=0.000) , 4 & 1A
Jfi/R . 10 peg/mL LPS e il HUVECs 4UARRT , 41 M A7 15 2
60% 747, R FEfF 23230 ik ] 10 wg/mlL LPS JI
FATR Western blot #6701 & PR, Cleaved—caspase3 RHEE N
I3 50 Xt B4 (1.000 £ 0.146) ,5 wg/mL LPS 41 (1.233 =
0.231),10 pg/mL LPS £ (1.724 £ 0.2194),15 wg/mL LPS 21
(2.246 +0.385) , $/R TPS Af LU BRI MRS I HUVECsYH
JiieA%| Cleaved—caspase3 E M FEIA (F=13.52,P=0.001), &l
1B Frs ;s i —25 R A i =S A i 80 By & B0, X BR 4 % LPS
éﬂéﬂiﬂ@f)ﬁt%ﬁwﬂjﬁm.ox +1.514)% . (32.087 +2.385)%,
$2718 10 wg/mL LPS §ili HUVECs 24 h 540 T 0 @3
(1=17.180,P=0.000) , 4 1C fi7R,

W

[\S]

—_

Cleaved—caspase3/B-actin

(=)

0 5 10 15
LPS(pg/mL)

Hra, HXF A L, P<0.055b: 55 5 wg/mL LPS £ L4, P < 0.05;
¢: 15 10 pg/ml LPS 41 H#, P < 0.05

B. Western blot #;{ll] Cleaved—caspase 3 2 1315

R
é' Q1-UL(0.94%) ,%1,—UR(295%) é JQI-UL(3.18%) |+ 407
PO H a
< 30
< &3 <24 i i :
h P ¥
i i 11 20
| &) (&}
& = =
GEY SR 2
3 5 101
= -Ql LL(959‘£/) <)1 LR(0.18%) - Ql LL 62'&6/) QI-LR(2.21%) : :
- 100 100 100 100 T To' 108 107 Sof HA L LPS4H.
Annexin V FITC-A Annexin V FITC-A
Hra, X ELL HOAS

C. A RSO 40 e
B 1 LPS ##3+ HUVECs BT R
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2.2 LPS * HUVECs A Bax Bcl-2 #= Cyt C % & & ik 49 %4

AR SCHE— 25 38 3 Western blot 45 1] HUVECs P Bax,
Bel-2 il Cyt C #& &Ik, 450 & I Bax HE YR IK
A3 51k % BRZH 1.000 + 0.161,5 wg/mL LPS 2H 1.201 +0.171,
10 wg/mL LPS £11.921 +0.283,15 wg/mL LPS £12485 +
0454, A% AL X (F=16.325,P=0.001) , Bel-2 HE
HYZ2IK 2304 X HEZH 1.000 +0.176,5 pe/ml LPS 410.693 +
0.115,10 pg/mL LPS 2 0.590 +0.093,15 pg/mL LPS £4
0.292 + 0.080, 4 [A] 22 7 G b T4 35 L (F=17.287,P=0.001) ,
Cyt C HE MRS R . X R4 1.000 + 0.266,5 pg/mL LPS
4H 1.439 £0.222,10 pg/mL LPS 41 2.108 +0.283,15 wg/mL
LPS 41 2.866 + 0.423, 41[7] 22 A G i12% 7 L (F=21.008, P=
0.000) (& 2), XEegh IR LPS AT L5 v B AR 1 i
Bax ) Cyt C SR HKIK, I/ Bel-2 SHFKIE,

Bax e — -

Bel-2 ‘.- — -1

CHC | -

15
14
g
<
So. =
= =
0. — o
0 s 10 15 5 1015
LPS(pg/mL) LPS(jug/mL)

T ca, SR LS, P< 0.05; b5 5 we/mL LPS 41 H4E, P<0.05;
¢: 5 10 pg/ml LPS 41 H.#:, P< 0.05

2 LPS 3t HUVECs i Bax.Bcl-2 #A
Cyt C EARIZHIFMN

2.3 LPS At HUVECs & A4k A 69 %6

AR Mitotracker J2 A58 HUVECs R ATE 25 (1)
AR 45 R B LPS (10 pg/mL) H{8 HUVECs 24 h ),
HUVECs WEZRRRITEAS KA 01 2 1) Fr BEAk , b (A AR
A kIR (1 3)
2.4 LPS Rl HUVECs AR 45 09 % v

AR SCR I JC-1 Je M EE HUVECs P 2L AR IR H 7 (1Y
A, A5 R A IR LA AR SO B (L0680 4y
51 g % FRZE 2.872 + 0.271, LPS 20 0.570 + 0.247 ,CCCP 41
0.516 + 0.205, - 41 2 [8] 22 5+ Ge it 238 L (F=92.27, P=
0.000),#27% 10 pg/mL LPS #ili#% HUVECs 24 h )5, Al 53041
LSRR B 67 W 8 R R (BT 4) o

Mitotracker

TR

LPS4

3 LPS #li#3t HUVECs Zhif#4&H%0m ( 400 x )
JC-1RE1K JC-19 {4k HIf

X HEZH

ceep4)

ARRT G (LD6/406)

o B Lpstl
T ca, SXBRALE, P<0.05
B4 LPS it HUVECS ZRuRE s IR0 (400 x )

ccerdl

2.5 LPS At xf HUVECs & A4k &R ROS = £ 6955
AR Mito SOX Je i8¢ HUVECs Lk Ak I ROS
KR, &5 50 o 6 PR AR G 5 58 BE 4 0.922 +
0.328 , LPS 4 AHXT % 50 % Ny 2.507 + 0.398, #2718 10 pg/mL
LPS #il#4 24 h ] W 34 HUVECs ZRRiASK I ROS 74
(1=5.324,P=0.006) (| 5)
2.6 MitoTEMPOL #&#2 LPS # 549 HUVECs 74
R T BRI AR ROS TE LPS W2 1Y N B2
0 U8 T A T AR BIESE R T ZRRL A ROS R 5 1R 15 Bk
7] MitoTEMPOL (100 ng/L) fi4b ¥ HUVECs, %X Ji5 5 H LPS
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(10 pwg/mL)FEKAIN 24 h, 25K, AL T 5350 R % B2
3.640 =0.987,LPS 41 21.000 + 2.406, MitoTEMPOL £H10.880 +
2.269 ; Cleaved —caspase 3 2K [ 23573 %1 4« % B 2H 1.000 +
0099,LPS ] 1442 +0.120,MitoTEMPOL 411.100 = 0.080; Bax
23R 0 AT BRZH 1,000 + 0.130, LPS £411.806 + 0.207,
MitoTEMPOL £[ 1.274 +0.1927; Bel-2 2 [ #3543 50 X FE4H
1.000 = 0.240,LPS 41 0.496 +0.142, MitoTEMPOL #H 0.951 +

MitoSOX

Mitotracker

- -
: -

0.092;Cyt C 5 F IR0 4T BEZH 1.010 + 0.149, LPS 44
1.680 + 0.179 , MitoTEMPOL £H 1.192 + 0.197,, #2/~ MitoTEM—
POL AT H i 36/ LPS 1755 i) 4l L T (F=57.43,P=0.000), W11
T LPS ESAINCleaved—caspase 3(F=15.94,P=0.004) .
Bax (F=16.32,P=0.000) Fll Cyt C (F=22.01,P=0.000) 3K 4 #
ik, [ B LPS 551 Bel-2 HRIH 383K (F=17.29,P=0.000)
FHIK, ZRAGIHFE L5 6),

If

i
BL
W

[\S}

MitoSOX AR} %¢ i i

S

pOpicEi:| LPS4]

Hra, X IELH A, P < 0.05

B 5 LPS ##x HUVECs MEtiffsRiFk ROS 7= 4/ ( 400 x )

X HEZH LPS4L LPS+MitoTEMPOL 41
72 JQI-UL(1.15%), g!::unw.m%) = JQ1-UL(0.63%) QL-UR(19.56%) = J01-UL(132%) 281 -UR(9.61%) =
e <. ot
T &: T el Tel 3
) 7 = - — 1j]
= = = =2
T S A s é s =
"9 A-LLO4SST] QLZLR(0.30%) "E ()H,l.<;7<>.79'/:> . QI-LR(.02%) S QLusTssl QILR(1.19%)
100 10°  10° 107 10 10° 100 107 T 10* 10°  10° 10
Annexin V FITC-A Annexin V FITC-A Annexin V FITC-A
TT:a, GXTRRA LA, P< 0.055b: 5 LPS HAHLL , P< 0.05

A AL ASRG I 2 i e 7

)
o

g
XL LPSHL LPS+MitoTEMPOLZL (;'j_
S 1.5
b
Cleaved—caspase 3 210
= 0.5
Boactin | WG N — -
= 0.0
XL LPSZL LPS+MitoTEMPOLZH
Ba |- - -
Bel-2 — L —
Cyt C — | o
—acti B S B B B N
& &
N N
& c
P ca, XA AR, P<0.053h: 5 LPS 41AHIH P< 0,05 < ¢

B. Western blot ¥ 2& 11k
B 6 MitoTEMPOL X¥ LPS iS5/ HUVECs AT



— 1142 —

BERERKZFIR 2020 £5 45 55 8 #5 ( Journal of Chongging Medical University 2020.Vol.45 No.8 )

33 it

i R 2 P A R B 1 S I 2 A 5 | S A S
K A=A A8 B DO RERRATS, vl AL JRE SN | He e )
A ZE AL ANEBE M1 3R 50 5 5 SF AL 5 | i A5 N Bz 40 e
(453493 (DAY g 200 30 37 e V0 PN B 4 T 7
PERE I A5 T 7 WO B P R A MR T ) T I
DAL 2 240 if 118 463 493 2 sk >fe ST S SR 4 o I )
VLT BRI BT | R LUK AR SE 2 28
TR L , TN B e B I adE Jie . PSR 3R BH , N 2
21 it 174 )y PR 2 B A% T e RS T R B U R
B et ) R B [Tz I e 2 ) 2 JR - it ) G
TfG®, TERRRERE /N Sh YRRl i ot 2 B0, 155
B 40 M 1) T R P 1 S BN E /N R 2 A B AR
BREf /N AL T ) B e R R AR 2 4 iz 4 e
A= Wy bR R P AR B A R TR B A A
-2 AEHRT DA e N R A A7 SRR, BFAE K
B, T v 0 I 7 A A 2 K R R e
PBET 3R 5L T AR DG i I 375 1M A V8 5 26 P K
B e SR TR T I Y R A E AR MODS %
HRFEAR B YIAH S, K I, B9 e A A 1035 Y
FUIae B ALl xF Al piis 4k & MODS HAy
W R R L HUVECs ZAERANSZIb b | T
UL R E RS T AL P Bz A0 PR 285 1 — e AL
TG0 GBS E 3 S e e RERE DR A R I AE P R
Ui % A i — ZR B B AL BRAR A, R AR S R
JH HUVECs #AE R T EL40M, i 5% & IAE LPS Hilig
T, B ERIK N B2 NP T-AR DGR I Cleaved —caspase 3
Feak B N, Al Bl AR R LPS
AR HUVECs T3, i — 2058 &30, LPS
ALV AR M B A2 8 T 8K 11 Bax (Cyt C 3R
K, IR T 1 Bel-2 IR, 31 Bax/Bel-
2 {EI /D, A P EE 20 S AT LA S 1A P9 B 240 i
PR I AT R MEEIE AR 2 MODS B9 SCEEAILI

LRI AAE A AN Y e AR PG TR ZE R AN
IEH DI BE Ry T 4 T O VR, 2k
A T R B A5 D) ] S S5O B A T A, ZE A 4 7R
P40 o IS ) AR PR ) A TR A P i i
JHO B BRI AE IS T 2 A T U RE R Pk
PR LY VE FR s AL 5 400495 1 SR A R i
PEUAT B Cyt C AR HE 5 & A i 1T

o2 KGRI, LPS FIFL T, N E2 i 2 ki (4%
AR R Bl kLR AR | i — it JC-1 Jea
WL 7% LPS Hilli# N HUVECs £k 74 5 v v 1 &
TR, 7R LPS ] 75 N R A Lok A A K A
FAL b BARAARSE A B A A A A
W Rl 15 R 4 2R OB AT 5 240 M T A R ) e
WFFE s , SO B Rl A 743 24 5 20 i 08 1~ % VI A
5, PAT - FIHZ R A 45 AR e A B B R BEAE
(IR, A1 22 308 2 B 2 b A 53 242 A0 It ] 1 1) e
B B, ORI i BEAL AT LA 5] K LR AR 55 T , 26
BRI T [, A7 TEORARIERIBR Y Cyt C ATF K
caspase i Ji 55 B 28 40 M 5T PN S 5 90HE R Y
caspase, Jii 3] caspase FZREK 2, Fie ZARE (66 41 i 1)
TS R, B A AR A5 SR S LPS 5T 14 1
(A IR RN R I ES R AL N R VAN &
(SRR 7, 1T R LA PN R A T iy — A
WIEBL,

LRI AE ROS 1A 32 ZORIE R AL 2 451403 Y 26
FAAT] DU K ROS, [Rl ki At J& ROS 14
a5, 255 52 3 ROS (X i 32 235455120, #F
FER BB ROS F=AE ] A HE Cyt C B 1A S
A5 P RN R T2 AR SR Mito SOX JL 8k
IR, LPS HBECT LGS A B2 40 B P9 b AR I 19 ROS
ARSI S 3 v A AR SR AR ROS W BRI
MitoTEMPOLAL B J5 LPS %5 5 B4 P B2 40 it 9 7= Al
Cleaved—caspase 3 &[5 W] WAL, FRWILPS A]
DA I PN R A0 B A R T, T A2 408 P 2ok Ak = A
() ROS FEA S ML P4 2 2B M T i ok A rp 4% T
HEMEH, PSRN, SORLIR Y 5e 8 mT LAz 3]
PR A A AR 10 Bel—2 FWRER 1 (3G HT i T
FE M Bel-2 AT Bax) (UIH T, Bax/Bel-2
{ELHE N, TS S04 M 2 b 1A B 1) o B MR IR i
Cyt C BB A I T30 A SO B, dobifk
ROS 5 53V 15 2 H) MitoTEMPOL &b B | LPS 7 &
(PN B2 41T Bax AT Cyt C 2R 1335 TR, Bel-2 2
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