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KEREMKEAR (bronchopulmonary dysplasia, BPD) & ™ 5 g i H. 7= )L
JCHAR FL L LR — e WS . BUEART AR I, TR 5 S BPD H,
ity I8 b R 41 s Ctype 1T alveolar epithelial cells, AECIIs) #1340, HiEEW
JFi B (endoplasmic reticulum stress, ERS) /S CCAAT/HY 5% T 4555
FIVREE (CHOP) JHTI@2iE L. {H CHOP ik UL x % B2 /5 AECIIs 4
TG AR, HATMATERE . A8 E @AY CHOP-siRNA 441
AECIIs 4l Utk 7E % 2 85 /5 CHOP. Bcl-2 1 Bax [fJFRIA/KF LU AECIIs F T
fHOL, PRI FHET A JETE CHOP SRk Xt & A 2 75 AECIs T I520
&

AN B A R [E) CHOP 2 A1) siRNA A 751, K H] Lipofectamine2000
AR S350 AECITs 4ifiE1T pcDNA3.1(+)-CHOP-siRNA J% pcDNA3.1(+)-
2 JHRL BT ¥4 4%, RT-PCR Il Western blot £l siRNA T-#t J& CHOP & [R VT ER %KL
Ro B G 24 h 45 T AR iR, A N A S+ peDNA3 L (H)-7 i ki
H. 485+ pcDNA3.1(+)-CHOP-siRNA 4. =% 4. m%+ pcDNA3.1(+)-%5 Fiki
. E%+ pcDNA3.1(+)-CHOP-siRNA 4. 8|8 M Z BB W RMpmEs, T2
SRR 48 h AR K- 4141 MY, Annexin V/PT XU B it 0 ASCRS: I - $1 4 A
T2, RT-PCR J Western blot farilll CHOP. Bcl-2 J Bax F£i&/KF-.

&R

(1) 234 AECHs 2 th 2, B THE, 2BRERTA, &5+
pcDNA3.1(+)-%5 ki 2 K 255+ pcDNA3.1(+)-CHOP-siRNA H 4 i & 525 < 4
FHECTCR 25 A4 AECHs fRAE KBRS, 4HiIEBER S, Dhemd, %
AZ R D B Ok, B TRV P R A S T, D B IS B, E R
pcDNA3.I(H)- = i Fi A 5 m | A Mtk B EZER; @&+
pcDNA3.1(+)-CHOP-siRNA ZH 41 g & A5 2 S A (R BE R, (R ey AR 4 4 i
RN, SRAREosl, HAMLs L.

(2) 5x54Mt, m%E4 AECHs FET-H B8, CHOP &K mRNA &

_1-
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HEHRIEMM, Bel-2 £ mRNA K& A, Bax ZEF mRNA K A1
i1

(3) AECIls ¥ CHOP-siRNA J5, S dmt, s+
pcDNA3.1(+)-CHOP-siRNA 21 AECIs M T-J/b>, CHOP K mRNA J & R IE
57>, Bel-2 2K mRNA K& HFRIAH N, Bax 2K mRNA K& HRBHD .
e

(1) =% S8 AECIs #2381, CHOP Rk, HET 3K Bel-2 Jik
A, [RIETHER Bax #8010, $7Rm#RIA M CHOP @it MBI T3 A Bel-2 £
& AR BRI T R Bax HI30IL, S FE M TG .

(2)AECIIs $% % CHOP-siRNA BH i CHOP 1A 5 , Al 4% =415 5 1 AECIs
T,
XEiA

CCAAT/HE5% 1454 5 A R YE & [ (CHOP), frd, Mty & F7 40, siRNA,

BPD, HT:
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ABSTRACT

[ Objective]

Bronchopulmonary dysplasia (BPD) is a common lung disease that seriously threatens
the health of premature infants, especially very early preterm infants. Long-term
inhalation of high concentrations of oxygen in premature infants can cause BPD.
Previous studies have found that type II alveolar epithelial cells (AECIIs) increases
the rate of apoptosis in hyperoxia-induced BPD, and the apoptotic pathway was
activated by endoplasmic reticulum stress (ERS) which mediated by the
CCAAT/enhancer-binding protein-homologous protein (CHOP). However, it is
unclear whether the change in CHOP expression affects the apoptosis of AECIIs
exposed to hyperoxia. This study is mainly to detect the expression levels of CHOP,
Bcl-2 and Bax and the rate of apoptosis in AECIIs lines which exposed to high
oxygen after transfected with CHOP-siRNA.

[ Methods]

The siRNA based sequence targeting CHOP gene was designed and synthesized

In vitro, and the pcDNA3.1(+)-CHOP-siRNA and pcDNA3.1(+)-empty plasmid were
transiently transfected into AECII cells by Lipofectamine2000 liposome-mediated
method. RT-PCR and Western blot were used to detect the effect of CHOP gene
silencing after siRNA interference. The cells were exposed to hyperoxia after
transfection for 24 h, and the cells were divided into air group, air +
pcDNA3.1(+)-empty plasmid group, air + pcDNA3.1(+)-CHOP-siRNA group,
hyperoxia group, hyperoxiat+ pcDNA3.1(+)-empty plasmid group, hyperoxia +
pcDNA3.1(+)-CHOP -siRNA group. Under inverted phase contrast microscope the
morphology of the cells was observed. The cells of each group were harvested after
48 h of air or high oxygen exposure. Apoptosis was detected early by Annexin V/PI
double staining flow cytometry. The expression levels of CHOP, Bcl-2 and Bax were
detected by real-time quantitative PCR and Western blot.

[ Results]

(1) AECIIs in the air group protruded more pseudopods and adhered to the

-111-
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bottom of the bottle, showing an island-like growth pattern. The cell morphology in
The airtpcDNA3.1(+)-empty plasmid group and air+pcDNA3.1(+)-CHOP-siRNA
group had no significant difference compared to that in the air group; AECIIs in the
hyperoxia group stretched hypertrophy, cell adhesion was not tight, pseudopod
decreased, nucleoli decreased or disappeared, the number of suspended cells in
culture medium increased, and a few cells showed vacuolar changes. There was no
significant difference between the hyperoxia + pcDNA3.1(+)-empty plasmid group
and the hyperoxia group. The morphology of the cells in the hyperoxia +
pcDNA3.1(+)-CHOP-siRNA group was slightly larger than that in the air group, but
the degree of cell expansion in the hyperoxia group was smaller, the number of
suspended cells was decreased, and the cells were free of vacuoles.

(2) Compared to the air group, the rate of AECIIs apoptosis was significantly
increased in the hyperoxia group; the expression levels of CHOP mRNA and protein
were increased in the hyperoxia group;the expression levels of Bcl-2 mRNA and
protein were decreased in the hyperoxia group;and the expression levels of Bax
mRNA and protein were increased in the hyperoxia group.

(3) After the AECIIs transfected with CHOP-siRNA, Compared with the
hyperoxia group,the rate of AECIIs apoptosis was decreased in the
hyperoxia+pcDNA3.1(+)-CHOP-siRNA group,the expression levels of CHOP mRNA
and protein were decreased, the expression levels of Bcl-2 mRNA and protein were
increased,.the expression levels of Bax mRNA and protein were decreased.

[ Conclusions]

(1)Hyperoxia could lead to increase the rate of AECIIs apoptosis, increase the
expression levels of CHOP, decreased the expression levels of anti-apoptotic Bcl-2,
and increase the expression levels of proapoptotic gene Bax, suggesting that the high
expression levels of CHOP could down-regulate the expression levels of
anti-apoptotic gene Bcl-2 and promote the expression levels of proapoptotic gene Bax,
and lead to increase the rate of AECIIs apoptosis eventually.

(2)CHOP-siRNA transfected to AECIIs could block the expression levels of

IV-
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CHOP and induce the rate of AECIIs apoptosis after high oxygen exposure.
KEYWORDS

CCAAT enhancer binding protein-homologous protein (CHOP) , hyperoxia, type
IT alveolar epithelial cells(AECIIs), siRNA,BPD,apoptosis
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R AERE 1A

45 PRy AR
BPD bronchopulmonary dysplasis XAEMKEAR
AECIs  type I alveolar epithelial cells ity 1 24 F R 4 g
AECIIs type II alveolar epithelial cells PtV b Rz 4
Bcel-2 B-cell lymphoma/lewkmia-2 B 4 A bk 298/ 1 I s -2
Bax Bcl-2-associated X protein Bel-2 K X HH
CHOP  CCAAT/enhancer-binding protein- CCAATE MY 45&5EH

homologous protein AR
ERS endoplasmic reticulum stress PN 5T X N 5
GRP78  glucose regulated protein 78 HEPER A 78
UPR unfolded protein response AMBEARMN
PCR polymerase chain reaction RA My EE A N
RT-PCR Real-Time Quantitative PCR SERS ¢t € &= PCR
DNA deoxyribonucleic acid i AL AL TR
FBS fetal bovine serum i 7
TBS Tris-buffered saline Tris R MR
PBS phosphate buffered saline TR Eh 22 P
DTT DL-Dithiothreitol R T
DAB 3'-diaminobenzidine tetrahydrochloride TR HE IR
TEMED tetramethylethylenediamine VU HJE 2, — i
BSA bovine serum albumin A H A H
SDS sodium-dodecyl sulphate T TR R AN
Tris Tri hydroxy aminomethane —=RRILE b
AP ammonium persulphate ot TR
PVDF  polyvinylidene fluoride Rl — L)
RNA ribonucleic acid LA
siRNA  small/short interfering RNA/silencing /N RNA BTER

RNA

RNA
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mRNA  messenger ribonucleic acid {51 RNA

mPTP  mitochondrial permeability transition pore RIS % 1 AL PR
CytC Cytochrome C itz C

GSH nuclear glutathione 2 A% A e K

TNF tumor necrosis factor f e R HE R 1

ddH>O distillation-distillation H20 7% 7K
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1.1 fARER

PP 8 5 & 1E (respiratory distress syndrome, RDS), J& 42 )L W) & &
RE, IS EUREA RT3 . B8 & TR IS e o AT IR LA B < 4
BRI, BIfEEE A RDS, HAFVE IR R ERE . MK BN &k A,
AR T RANREA SO, SR 2B Rt BT, s 2 o T
A JLESE IR NICU WO IR 1 10 /2 —, 17 e S B A3 55 L AR A& 3¢
SEMIR BAR (bronchopulmonary dysplasia, BPD) P, HIGEHRE m . SR
A L I SR AL R S A T, IR L sk = A iR T T B BRI —
SRS I TR, BT LI R b 5 4 0 B 4 B LT T A e U A
PEAMLRE SRR, R o A ) LA S 2 S S A A e B R R

RN T 94 3 4, S 0 Tt 4 JEL 5 B A B AR A L S 2%, W90 S S 4 4%
Bk CoRBbEiiE 8 ) FHE A R0 4L LR 405 5 (s R Ol R k) i
FECY, AR G LS B BT R R P SOEN BT . AR LA 2 A
AN SR ARG S S H A Sy A B2 B B A PR T 0 5 22 b DR 2R 1k A [R]
M AN FE SR EAMBRGER W, fERP )L, R R AL
REZMH, WA K R A, s H SR, SRR EEmE. 3)
Yy B PRSL IR S, AR RS, B EE A, BB L, e
FRIETEY T 50 WA /b, e _E R a5t o5 B )L T E i RS K E
MR, RN IR B UG MU AR KR B A, AP P R T 5
SESYLELFIY o

it v6 b B A R TR A . VB b 2 4 8 (type 11 alveolar
epithelial cells, AECIs) A1 2277 248 E#h 78 AECIIs ()% &, AECIIs t1A]
PUEEAL 9B IRY F Z 40 0 Ctype T alveolar epithelial cells, AECIs), #{i\ A e fifi
W BT, EIERE RS R R Ed R ks EEER . AR
RI, FEMKRBBESIRESS, Mar R RS20, sk, i
TSGR DLTRT BRAY, VL B B R RD T R R H R RS
AECIIs B4 > K P8 T AT 56, KA ik B 40T #0 AECIDs 3456 2% 7

RCGAER ML, iR DNA G, W40 T AIRAE, il ZEi sy 2 S it 52
-1-
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BEL, ™ H NS A S, R ANE IR AECIs, 1E A 2T 5 2P DNA 5% Al
MR T3 IN, 34 AECHs Bl TEAS S5 5 M D Re S 40 e i A i 4 3
PR e b [F R AR 52 3 O, A w4 2R 52 @57 BPD B AL & JEARES 77
AECIIs i i vpm] WO, AECIIs ) st 4704k S i B 32 40, AECITs 7 T4
m, #REA T T BPD KAEKE S AECIs DIRe Sz & VIAH G .

B A FE R B, AECs T30S S 8 S BUR M B BB (endoplasmic
reticulum stress, ERS) £ 5¢. ERS @Sl BAEA A S TR TT8 . 4
%t ERS, ZifjE shAHTEE AN (unfolded protein response, UPR), LK
AN NSRS AS s TR A SR SO BN A 380, #ETE A R R T
G501 CCAAT/HG 38 145 & H AR HEH (CCAAT/enhancer-binding protein
homologous protein, CHOP). JNK J Caspase-12 i SFAIMEFH T, X—H7E
Bridges &2 I 7T HHERAIE, TE4 RSV YL J5 RIA RAR & SP-CA*om ] HEK293
AMIpk+, IRE1/XBPL iG4L, QUM TR A o 7EXH 18 14 BE S 1 il it 72 o K
PR3, i b R 4H i ERS J2 5, CHOP M Caspase-12 #4110, #&7~ ERS HH5<H
Lg% S5 718 MR 2R M R R L

HOR R 2 W FCIE R, ERS A5 0 40 M R T2 5 009 11 R A= 5 DI AR 241,
CHOP 72 A Jit W SLbs £ K7, ERS W& CHOP 215 K AR T EE 5 5
®At. X CHOP & FRIAM Al A BN &R H AR IT S, SR TR AE
[s-161, B gAML 2 K ERIE 1 CHOP A UK Bel-2 FRIA . BRI A
A I A P 2 A G 0 v P SRR, AT 512 DNA 45305 A B 248 e 4 28 44,
B FHMRE T, 7R 2 0 S 1 S 45 08, ERS /51 CHOP ¥4
TIOREEN, %4 CHOP JENEFR /5, M, $EnBHWr CHOP 5K ik ny
REXT R 2 W75 5 B B R I B g AL 31— e OR AP PR o RTSIRIT S 0 191, o B
AR EREET 85% s, 85% Kk S REfL 2t ERS W& bR S5 H GRPT78
J CHOP [H-F3ik B, J£5 ACEs WT-HaH 2 IEAHIC, $om s nT b 3h A i
N, @ik CHOP @A ACEs T2, 25X SEMEFTAR (BPD) K
TSR . SRR R DR CER AR R R PERH T CHOP 3R IA RE 75 98/ i L 75 5 1 il
W B AR T, AT X e U AR A PR 4 BPD REEEIRYEF,  H R AN B
i
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1.2 FEMREAS. BIRREXME AR
1.2.1 EEMRAR: FIHFEAAREIE AECIs 154 5 7 40 M35 5 6 R, BF 5 L I 7y
J5PE CHOP #ik, X% s AECIs i T2 o
(1) Wit& R CHOP JE K1) siRNA B8 741, FHBER 4 AECIIs;
(2) SEi 5t %€ &= PCR Fl Western blot 46 55 JL 250 R .
(3) % YL)5 24h 45 T A5 5, KGAMR N, S+ pcDNA3.1(+)-
IR mE+pcDNA3.1(+)-CHOP-siRNA 41, Z=54l. &5+ pcDNA3.1(+)-
SfFkiZH . %55+ pcDNA3.1(+)-CHOP-siRNA 41, T4 uim % 5 5% 48h Ja i sE
S, FHEIEAHZ BB M EE AECILs 400TEAS, Annexin V/PL XU 40 AR
K Zn s T, 52 e B PCR 2 Western blot J5 46l Bel-2 & Bax ik 1% .
1.2.2 FEMRBEFr:

(1) [ B &% ] 5: 80 CHOP i@ #% /21 AECIs 4 By T3 .

(2[5 R FH 25 RO BR B AR R S 1M BELT CHOP 3838 J5 mT DA/ iy 4185 - 1Y)
iy L R 4R AR T
123 FERREN:

3 I PR A 3 PRI BR AR S ME BT ER S 2 Bk 25 1 2K 1 CHOP ) 2 75 06 1 4

Fs A SR, SRk — B U R i U493 FR AR AL AT 796 e U 4 475 42
BT IR TT R A

H\

HE



siRNA J{ER CHOP & [5] 3 0] iy 4 2 i il v 11 2 b e 240 05 1 PR S i

1.2.4 HAREE
IRANEEH B R
CHOP-siRNA
v
RT-PCR . Western
% AECII s % | —> .
Felt ARC I s AIIPK blot KR
4 EREE 48 h
l v v
CHOP %ik AT Bel-2. Bax Fik

\ 4

S 9 E B PCR
J% Western blot

AnnexinV/PI XX SR ¢t E & PCR
Hegm gl AR J Western blot
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S5 siRNA JIR CHOP EFFIEMNESERE AECIs AT

Jit 240 0 T 2 v SR 53 0 P G SV i R B S R (BPDD R L 2 —,
i A 5 R B (ERS) Al Sl 4i i 125 BPD HIRAERERY. HRrt
e, ERS KZ @ik CHOP. INK J% caspase-12 iX =445 Sl 2 5400 1=
Wz, CHOP J& - C/EBP Z 5k, NAEM TR T, APEN T HFRIAENR D,
MNECIRES T, H WSS T ATF4 s oo E F RS R OFE P
PERK f# B RS RAR, e liEid A GBfR i 5 2 MIRES, %53 80% CHOP K
BHEFRRE, RATIHEMREFEETE2, ZATR R £, mES
#ERS BUEbRE 5T CHOP  GRP78 [FRIAFER A1 ZE KT EFt, H P& AR
B2, ARSI TR B, SR S AT S U b A kK R ERS,
FEATECE CHOP Gl A5 ACEs T, 55 BPD KAz N [RITBAHE A BH B
CHOP H§ Rt RILRE B m A S BN bR Bifn, HursAE 2.

AW T AR AR A R [ CHOP 2 B 1) siRNA T 3E /7 51, %
Lipofectamine2000 flig fifi 14/ 5:92:%F AECIIs 747 pcDNA3.1(+)-CHOP J5Hi 57 fif 5%
Gy, BYLE 24 hn T EA R, BIIU S AECs JEA . Killl CHOP. Bel-2 A
Bax Fik7KFHIKLI AECILs P8 T2, >Rt 7 BT P9 U5 1% CHOP RIA & 75 7] A
/b A R BR R AECTTs P T .

2.1 SERHA R
2.1.1 SEI FH 4 bk

NSRUE¥) AECILs 00 BRI 1 T 56 1 HAE DB AR A A BR A ] o
2.1.2 FERF

FEER R AF]

fAa4- 1y (fetal bovine serum, FBS) Multicell A 7]
OPTI-MEM #4373 Gibco A #]
RPMI 1640 55773 Hyclone A 7]
JRE Il e G Invitrogen 2 ]
SYBR® Premix Ex Tag™ {7 & TaKaRa /A 7]




SiIRNA VTER CHOP 3[Rl R 0A %o i 48 % 2 ity 11 78 1 J 4 B 47 1 s il

FEFERRF A H]
Lipofectamine2000 Invitrogen A ]

Opti-MEM Reduced Serum Medium
T e s iR

Trizol

pcDNA3.1(+)- CHOP-siRNA Jiii #i
pcDNA3.1(+)-%5 JFi ki

AL EEE A PCR 51907 &
DEPC

CHOP. Bcl-2 } Bax ifk

B-actin FT A

PRIC BRI A Yl (HRP) 1 bt il =F 1gG

HRP Fric 1)/ Pt e IgG
FITC AnnexinV/PI i X7 &

QuickFreezing-M i L2/ 4 40 Bk A7

SDS-PAGE [ iz i 55 n
HIEE/ LR R . RIPA 20

& ABEHNHIF) . Marker & 10xBinding Buffer
A E & (R TR BCA)

AR, & LI

Invitrogen 2\ ]

TaKaRa /3 &)

Invitrogen 2\ ]

L ETAY TREAR A A
SR HE R A PR 7]
L ETAY TREAR A A
Sigma 23 #]

Santa Cruz A &)

Sigma 23]

A SRR M AE VIR IR A
B AR 2 BT E R TR 7]
F SRR M AE VIR IR A
AEHT I B e B AT BR 2 ]
K Takara A=Y R PR 24 7]
R BV R A R A 7]
K Takara A=Y R PR 24 7]
By YA L AY/AT

TREE) B 2321 PRA ]

2.1.3 ERIAFIBVECH

(1) PBS ZEMi: KFRELFH KCl: 02 g, NaCl: 8 g, KHoPOs: 0.2 g,
Na:HPOs « 12H20: 3.49 g, B NWEFA 900 ml ddH20 K KBEM T, TERE 1 HE2
EROTERHRS], HAEMREAZE 1000 ml, FEG03N/NR, 25 G ok

ACUKFE#H

(2) YRR EEFR2E: NaCl: 1 g, FERHEEGH: 05 g, BEAR: 1 g
HEAME AR 100 ml ddH20 Iketrdr, B TR B S5RE, )5
e R B A A T 3G 7R 8, SO R S TN UKAE 4 C N IRAE&

(3) 10%it i fRE: (APS) W AF: 2 0.5gAPS F1 5 ml ddH20 MO B0V
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B, SRR AR EIE A BRI B L R, A TNV A-20°C P I 7

173 H

(4) 41 EDTA i :

RAIG, T4 CUKAE+ 2 H

2.5 g JEEEA A 100ml = R KR ) 1 x PBS Il

(5) 1xBinding Buffer: H{ 1 ml 10xBinding Buffer #1 9 ml ddH20 /&%] )5,

JRUKFE 4°C 4% H o

(6) SxHJKZEMK: K SDS: 5g, HAM: 94¢g, Trisbil: 15.15¢g, &EE
ddH20 JEcbetr, FWL A it 27 o0 in iR, HAEMESR S 1000ml, 7

BHF VKRR 4T

(7) 10xTBS ZZ¢Pi: H&EAM: 2 ¢, Tris Bf: 30 g, SAb#H: 80 g, i&
B ddH20 JEUREM T, LB P AR B A 0 RS, TR HCL 15 pH
BHE 7.4, SRIEMA ddH20 B2 A 1000ml, 532547 AKAE 4 CH &

(8) 5% EY . FREL 0.25 g W IE 95Ky, IIAZE] 5 ml ] 1xTBST ¥

i, FEIRSIENAT .

(9) —PiMBM: ¥ 0.01 gNaN3, 1gBSA, 50 ml IxXTBST itk s],

HCUKAE 4°C &

2.1.4 FEGHFM

WA FIA A AH)

R R oL X Eppendorf A#] (A5 21R)

15 B AH 2 WA H A Olympus A% (Olympus IX50 #4)
240 it 15 R A {# & Thermo /A ]

AR (BRI
R 25 0oL

BT i R

fHIRFPRIR . -20°C J2-80°CUKAH
9t E & PCR AL

e TER

ALK 5y B

CYS-1 Hrr s Ax

% Eppendorf 2 #]

T E B FEETEEAA (5 BY400C)
HEZFEZFITAR AR (5 BSA224S)
% [# Thermo A 7]

it Roche /2 A

SN

H 85 AT (F5 FCR2002-UF)
bR E AR




$iRNA Vi CHOP 2 [F ik ) 155

SEC% R 00 T 284 L B 440 R A0 2 F) 2

WA AH)

UKL AT SR A IRA
% DI REMEFR X 2 [H Bioteck /A 7]
ERSIITRER IR IR RITAEE)

= R K TR AR R ST SRR B A ]
e R 7 WIS IR RIS
RS TN

FEL R KT R A B RIRIG BT

Fl 3 I 2 AW INIE

TR FL Dk A 2% [# pac-300 Bio-Rad /A
PR 7K U R B R A b AR A R A

IR AR AN T R ¢

BD CANTO 10C it A%
HEHKREE

AN

JUEE . BEE. g

MPRE TR BRI, BRI

%[H Gene A

% BD A+

% E BD A #

15 % Beckman A ]
2 [E Thermo A #]
2% [E Corning /A H]

2.2 LWL

2.2.1 AECIIs 23§

(1) AECIIs E77: MIREFEF I AECHs %45

T 37 CKI RS, R e

Mase Rl E (29 2mind, H 75%I0FE BT R A7 SMEE AT 2, SRR HIRAE
BHEE RIS S A . BB AECIs Bl 2 & A MG 74 10ml
B0, 4% 1000g/min B0 5 min, S EFER, M0 2ml 15 7R3 B 000 40
BEATEE, B AN R A e e SRR R IR Iy, B PR AR o AT
B)5). THEI 37°CS5 % CO2 FEFRARBEATHEI%, 1S 4H NG BE J5 S H b 6 547 10% 11775
I % 77 3

(2) AECIs f£4%: FEMEBIMEE AECIIs MAEKIRE, HMEERIEE] 85% /K 4
WK I KB PBS Pk 3 IXUAFE G IRIE, & &S H
WA T o 35 7 RIS AR [ /D VIR S5 NG B 35 LI 1) 56 A s
-8-
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FEHEATIHAN . (R BARYCT NG REAN T, AT REAESH M BT . RIS,
¥ AECIIs B EKFE B L& N, F 1000g/min 2.0 5 min. JRJ5Fi EiEW, N
ANEEFRHE 2 ml A, AU AR AT A TR S R SRR R T ) —
FHh, A KRIFE&M. BT AECIs 1EASNS 355 5 54N AECIS,
PRI AT T — o 2-3 AR 4 T 5256, IR ME R4 %% AECIs 24h
b8 5 e e 2 R 48h BV IR AL HEAN g LA/ AECIIs [i] AECIs #4t.
2.2.2 pcDNA3.1(+)-CHOP-siRNA & pcDNA3.1(+)-Z2 B RIiRatiE e
2.2.2.1 CHOP -siRNA FF5I& BB ik

#F NCBI %4 J rp 25 4% tH human CHOP %[N 413+ i+ H T4 51, (B
T H | 2B A PR A\ & LR 1. 8140 : CHOP -siRNA [751: 5°-AAG AAC
CAG CAG AGG UCA CAA TT-3’fl 5-UUG UGA CCU CUG CUG GUU
CUUTT-3"; BI1EXIE: 5°-AAA UCA UAG CGU AUG GUG CUGTT-3"f1 5°-CAG
CAC CAU ACG CUA UGA UUUTT-3", [q]H} ik H f % 350 % % A () CHOP
-siRNA 751,
2.2.2.2 pcDNA3.1(+)-CHOP-siRNA & pcDNA3.1(+)-Z i b5 4 AECIIs 41 ik

(1) FEFLGLHT 24h # AECIHs A ARSER T 6 fLE IR, DMEM-DF12 15774
AR 2ml (%5 10% FBS, AEHUER), HAMAMLRALE N 60%-70%.

(2) 2 PIFRE 4pg 4E4L 1K) CHOP -siRNA. A 145 18 7 51T 250p1 Opti-MEM
Reduced Serum Medium ', IR,

(3) %&¥t Lipofectamine TM2000 #4298 5], ARG HUE 12p] FokE T 250u A1
J# ) Opti-MEM Reduced Serum Medium 1 J£9E%5]. FIRIFH 5 2580,

(4) W58 508 E, 2nliE SR CHOP-siRNA. B {45t 1 Fr 5180
LipofectamineTM2000. IR TR T E 20 208,

(5) 7374t CHOP-siRNA. [HMEXT & 7515 Lipofectamine TM2000 R4 VN
AN TR, PR AT SRR IR SO R TR A AR, RS FRBUBON & 1 1) 4
B FRfET

(6) 37°C. 5% CO2 % B ¥ Y4l 8h J5, 0 FHB ik 58 A hs 7R R 4k 415 9% 24h.
2.2.3 pcDNA3.1(+)-CHOP-siRNA BgRJ4E L3850 52441
2.2.3.1 RT-PCR #:illl CHOP %X mRNA ®ik



SiIRNA VTER CHOP 3[Rl R 0A %o i 48 % 2 ity 11 78 1 J 4 B 47 1 s il

(1) 4Hfiect RNA $2i: W 4 755, 1 PBS ZeiPilise it 2 ik,
BN Trizol 1 ml, ZIE FEMFAM S 2%, A5 AR RIS 7 0.2 ml
N EP B HiRA), 8 10 208, H 4°CF 12000rpm 20 20 23 8h . W _EZ KA
AT EP &, MMAMFESBRAR, ETREE 10K, -20C F#E 2 /M, 4C
AR 12000rpm &0 15 7. BRRH RIS HIEW, IIATIA I 75%
LBE, 4°CZAMF T 12000rpm B0 10 7380 3% EiE, #1401 EP 4, =ETFE 10
4y8h. 3 DEPC ACHE /KA MR 5 RNA, Bn 70066 & RNA 9K .
(2) G —5E cDNA: 2GS U B e M L FEAEP IR AT
IR B O TN R BR-E V) AN T « B8 2E ANTP2pl. oligo(dT)2pul. 5 RNA2pg.
PN RNase-free WZE/K 2 14.5 i Tts 70°C RNk 5 A8 R FHKAH 2 4p. &
CoJE R S RN LA R %40 I 1pl (200U) TIANScript M-MLV, 4ul
5xFirst-strand Buffer (%74 DTT), 0.5ul RNasin B RAGHBEWRITIES] . 25°C %4
TR RO 10 20580 )5 42°C ARG 50 208l B E 95T 5 3 eh 4k
BB, VK ETSCE A S -20°C UK AE % TR AT -
(3) %EE PCR &l CHOP 2:[K] mRNA ik
(DCHOP: IF X %% 5°-CACTCTTGACCCTGCTTC-3’
& SUBE 5°-AGTCGCCTCTACTTCCCT-3’
GAPDH: 1F ¥4 5’-GCACCGTCAAGGCTGAGAAC-3’
U 5°-TGGTGAAGACGCCAGTGGA-3

@251 B4 F -

cDNA 2ul
SuperMix 12.5ul
A5Gl 0.5l
S 514 0.5l

assive Reference Dye 0.5ul
ddH20 oul

-10-
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@WEMETFWT:
95C 3min
95°C 20s
56C 20s 40 MIEFA
72°C 20s
95°C 15s
60°C 15s

60°C-95°C  20min
95°C 15s

@Realplex FAT 3 H HHE 5 AL #5317
2.2.3.2 Western blot # Il /5 CHOP ERKIX

(1) FEHI AR ) BELR AR T A I PMSF 28 BB R, 2R BN
0.2mmol/L.

(2) HEAFERPHIA: E BRI IE S FUBR T 408 97 45 . 4°CTIIA 1Y) PBS
RN 2 ml, BRERS) 2 g, AEWF PBS Hiiki. EELE
HIE 2-3 K. B IMNEEALAN M S 100u] Z4MRANNE, HERAMNETHKHE
(¥ EP &, UK_E2E 30 3, SR S B AW HT 24 10 IR SR8 5 1E 4°C
SAFN 12000rpm B0 20 S0l AREFEN EIEWE KE ) 1.5ml EP &, B2
P AR dh . BN AR S PR 4R BOK 3ul, AL EP BIRAE A
FlE . Bl REARER PN 2 — RIS, BKER S et i
-80°CUKMRAF &

(3) EEWEENGE : ARG E U] b AP BRI T SCIOHRAE . PRAIRAR
WIR: K 0.5ug/ul FIER AFRHERIRIKIZER 0. 1. 2. 4. 8. 12, l6pl BB 96 5L
W, 1235 NI 2RO & FLAN 2 3 20ul ARFH o WREL Tl EENFREA 2] 96 FLIR
FEd LA, AN 19l B 40 M R 78 J5 R FLINAN BCA LAE(BCA 71 A: BCA
7 B=50:1) 200ul , 37°C4M FiE 30min. FAEEFRIX 562nm AL & %%
TG RE,  F H AR i it B2k 55 2 R B

(4) SDS-PAGE Hijk: FECHZ: CHOP (1.5mm 12%73 218, 5%ik4Ei): L
FE: WM& TR AL, #/KE Smin J§, #3E 12000rpm &0 2min.

-11-



SiIRNA VTER CHOP 3[Rl R 0A %o i 48 % 2 ity 11 78 1 J 4 B 47 1 s il

B SFEARZIA G, EAERIKIE 450 R, HLIK: 60V BIRARIR, 100V Hi5r B,
IR WA B 2 AR (R, ALK, HRIEOG A

(5) Bef: BT IE 24 K /ME PVDF BEIZI0 Y 2min, 43235 1047 2
JE4R. PVDF [RJSCE THe e, M -~F47 30min. 7)., 8 b —HuR
T I 4 ERAEARR R B T, B TR 2 IR 8 4%, 7E3L B Ui sk
SEEM B, T 55 A8 RS PVDF i A8 )5 FE 7 o6 9 2 1T 1 e 4K,
SRS IR A AR, S T I RON T LA P A LA . 100V 5 90
G, FEREM A ARAE UK EHEAT . GBI AL, H RS US, FIRSLZRN
ANALLGR P AT Y, K20 3 Bl e 5 UL, T ddHR0 Pefis 48 i F i 2r
ok R IEW ST L, BT RR R A ETE B . B ddH0 Mk, R
PN U R A OTESAR

(6) FEMEJE, K PVDF BURIE N & TBST ¥ M 5%k idt i . &
HI7E 37°C, 60rpm FEFRH 1 ho FiH TBST i ¥E 3 ¥, £F% 5 min, #5355 1) PVDF
JE TN —$ CHOP (1:500), B-actin (1:10000) T7E 4°CYKAE T E 12 h, #HE
£ H PVDF 8, F] TBST ¥i¥k PVDF 3 Ik, &KX 15 min, WeH—HifE, A
TBST # et () 31, B HI7E 37°C, 60rpm #E2RH 1 h, £ Ui 5 45 K F A TBST
JHPE 3 K, B S min, EIRE A% A ECL AW .

(7) ECL 28 R¥da s #r: BonE A% ECL B Else i, F4ICE i1
RO INE] PVDF L, FIBER i AR RGE#EAT 134, LA B-actin g
&, F LANE-ID Analyzer %443 #r UG AH X E &

224 SR MARIRGGEN R 574R
22.4.1 SEMAMRRGERES

HUAE KU1 AECTLs B2FP BRI, S EAR NGBS (— B E 15 /A
£, WFEEFRW . I DMEM/F12 58k ffd (5 10% i), 5 ml/,
TRAUE S RA fEEA Y . BV A E . . A 95% 02 fll 5% CO2 ik
HAATE AR T, TRUEES AU 3 L/min, FFSE 10 4385 Sz B2
BT e ARNF IS HEMAMET 37CE&HFE T 5% CO:
B R R o RIEESE 24 ANAF L 48 /NFL 72 /N, RS 24 h B RS SRR
NS FUR AR, CYS-1 A A A S &, /N T 90% O: s IRl 3T

-12-
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2%, OGRS H AN A
2.2.4.2 AECIIs fRRaRY 9348
WAK BRI AECHs M EREFRMT, SFAMAEARMEE (—KEF 15
NIRRT, WRF R FER ARG TR, s FKE K PBS 2t e 20 3 1K,
RIGIMANEH 10%IMIE ) RPMI1640 55752, {REFMAR N 5 ml/jff. BEALI -
TR A+ pcDNA3L(H)-ZFkidl . 25+ pcDNA3.1(+)-CHOP-siRNA 4 .
HEA . FmEF pcDNA3L(H)-Z kil =%+ pcDNA3.1(+)-CHOP-siRNA 4.
I EAEE, MEmAAEFMIEAN 5%C02 il 95%02 A4, RIEESHNR
N 3 L/min, $#£82 10 /8 Er BRI E R 0. S SARNRIEFT R, &4
AHMIINTRN 37°C AT T 5% CO B FRAfi o HEHET7 24 /NI L 48 /NIFL 72 /)
I, R 24 NN R R, JRE S EA T FGEAN 5%CO2 1 95%0:2
RAESM. CYS-1 MASCR I =i A A&, KT 90% O TR T2, POk
- LA 2%
225 BIEMHERMNEMNE AECIs B2
2.2.6 RT-PCR #i & ¢H 4M A8 CHOP. Bcl-2 & Bax mRNA ik
2.2.6.1 2 RNA BY2EX: [FE72.2.3.1 (1),
2.2.6.2 F—%% cDNA BIERK: [FIHET 2.2.3.1 (2),
2.2.6.3 RT -PCR #&3] CHOP, Bcl-2. Bax #F mRNA Fi&
SIF R
(1) CHOP: IE %% 5°-CACTCTTGACCCTGCTTC-3
= 5 5°-AGTCGCCTCTACTTCCCT-3’
(2) Bel-2: 1E X% 5°-TCCAATCCTGTGCTGCTA-3’
Bel-2: Jx X% 5°-ACTCTGTGAATCCCGTTT-3’
(3) Bax: IE Xi# 5-TTTTGCTTCAGGGTTTCATC-3’
Bax: X X% 5>-GACACTCGCTCAGCTTCTTG-3’
(4) GAPDH: IE ¥ %# 5°-GCACCGTCAAGGCTGAGAAC-3’
GAPDH Jx X %% 5-TGGTGAAGACGCCAGTGGA-3’
Hopth B AR ERAE P IR F] AT 2.2.3.1.
2.2.7 Western blot $2 & 2H 4l CHOP, Bcl-2 & Bax EHRIA
-13-



SiIRNA VTER CHOP 3[Rl R 0A %o i 48 % 2 ity 11 78 1 J 4 B 47 1 s il

HARBRAE IR F AT 2.2.3.2.
2.2.8 Annexin V/PI SRR =LA AFA T
R AR B U PR E I T
(1) PBS M4 3 X, %Fk PBS, PN (A& EDTA) THAG4HH,
SEMBASR, FEIMGEREFREE R, BT e, TRBAm i BN B0
B, BEREARMMECN 1x10%, 7E 1200rpm FEL Smin, £ IF

(2) PBS ¥t 2 4Hfd, 5 1200rpm T &> Smin.

(3) I 500ul 234 1pg/ml Annexin V-FITC Al PI kRic i 5240 i, 8¢
S I B FF4E 15mins
(4) WELHE, ¥ 1xBindingBuffer400 pl k2R, #57. 1h Nk
(g oalll8
(5) AT R4 SO e K 488nm, FITC %A
BACH 515nm, PIAIK HR T 560nm. #ds ab 3 L2 70 Hr
2.3 GitFESh
KH Graphpad prism 8.02 St iH 844 %t AT 5 B AT & v 04, Fra k= 5kt
K BH AR HEZE (xks) For, BRI Z AT Z AR, SNK-q g ik
TR ELEL, Bl P<0.05 NZERE G i L.
2.4 LHHER
2.4.1 pcDNA3.1(+)-E R & pcDNA3.1(+)-CHOP-siRNA 3348 R
K FH Lipofectamine2000 Ag i f4#5 Yei%:, X AECIIs 4liffii#f 1T CHOP-siRNA
22 TR BET 35 Y, 35 ] RT-PCR & Western blot 12461 %-24H CHOP IR IEE L.
S RE 2.1 K 2.2 Frox, S5XTHEZAAEL, 79 pcDNA3.1(+)-CHOP -siRNA [1)

AECIIs 4l fi- CHOP 3% [X mRNA MEHAFRIAKFEEFE, ZRAERITHEX
(P<0.05). ¥iH] CHOP- siRNA T il 7 CHOP ik,

-14-
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1.5+

0.5 .
0.0 T

siCHOP-C siCHOP-N siCHOP-P

& 28 m L CHOP A B mRNA# A8 3F % & &

B 2.1 RT-PCR # & 48 4m fi. CHOP & [l mRNA #9483f & ik &
siCHOP-C: = &1 2 B8, siCHOP-N: [ %+ 8%, siCHOP-P: CHOP-siRNA
E: Bt AR b *P<0.05.
Figure 2.1 Relative expression of CHOP mRNA with RT-PCR in each group
siCHOP-C: control group, siCHOP-N: pcDNA3.1(+)-empty group, siCHOP-P: pcDNA3.1(+)-CHOP-siRNA group.
*P<0.05 compared with the control group or the pcDNA3.1(+)-empty group

siCHOP-C siCHOP-N siCHOP-P

43K B-actin

1.5

A
1.0 —
0.5-
*
0.0 .

siCHOP-C siCHOP-N siCHOP-P

&40 M CHOP A& [/ & & e A0 3t R ik &

B
B 2.2 Western blot ;A4 M &40 4m 6 CHOP £ B & G et £ x5
A: Western blot X4 &40 4mf2 CHOP £ H & & ; B: A 8% it o4 E
siCHOP-C: = & 1 8, siCHOP-N: [/l t4 8, siCHOP-P: CHOP-siRNA

-15-
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siRNA JTER CHOP 2 R IA X v 4 2% e il vfe 11 2 b Bz 4R 1 (1

E: 58 e tb*XO0. 05,
Figure 2.2 Relative expression of CHOP protein with Western blot in each group
A: Expression of CHOP protein with Western blot in each group; B: statistical analysis diagram of A.
siCHOP-C:control group, siCHOP-N: pcDNA3.1(+)-empty group, siCHOP-P: pcDNA3.1(+)-CHOP-siRNA group.
*P<0.05 compared with the control group or the pcDNA3.1(+)-empty group.

2.4.2 B EMHEBHMEINE AECIs S

o FH 1] A 22 B B W88 CHOP JLER T A I Re T, 45 Rk 2.3, &
PARH AECHs B Z AL, B THE, 2HRAEKITX: 5+
pcDNA3.1(+)-%5 ki 2 255+ pcDNA3.1(+)-CHOP-siRNA H4H i & 5S4
MR EZR: 5RAMEt, B84 AECISs {HEIE K, diRIEEEA LR,
Oy IR, AT B O, 5% B VR A M B, /D e i A A
A+ pcDNA3.1(+)-CHOP-siRNA 41 LA 5 AR AR ALK, HE =
AP RFEREAR N, BEFARERD, HAMRETESCE. #&8 CHOP gk
P RE IR v S A T3S S TR R

—

B 2.3 F A0 £ AR AECIs £ KK
A A B2 A+ pcDNA3.I(+)-% fi#:20 C.= A+ pcDNA3.1(+)-CHOP-siRNA 22 D.
-16-
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% A4 E.% &+ pcDNA3.1(+)-CHOP-siRNA #1 F.Z &+ pcDNA3.1(+)-= Fi 4,
Figure 2.3 Observation of AECIIs growth conditions by inverted phase contrast microscope
A.air group B.air+tpcDNA3.1(+)-empty plasmid group C.air + pcDNA3.1(+)-CHOP-siRNA
group D. hyperoxia group E. hyperoxia + pcDNA3.1(+)-CHOP-siRNA group
F. hyperoxia+ pcDNA3.1(+)-empty plasmid group.

2.4.3 CHOP-siRNA X} CHOP & mRNA R ERFRENFMN
N4 HT CHOP-siRNA it CHOP £ [F 3 A [ 50, 75 i 48 %% #8 [ CHOP-siRNA
Heyels, FATRH RT-PCR K& Western blot y2: 41l %41 AECIIs Hf CHOP £ [X]
mRNA KEAMFIEE, SRNE 24, B2.5 R, 585408, =5
+pcDNA3. 1 (+)-5 JF B 4H 2 455+ pcDNA3.1(+)-CHOP-siRNA 21 CHOP %:[#]

mRNA KEEARBH TR EZSR, P #>0.05; S5FRAME, =4 CHOP 2
mRNA MEAFZIEP RGN, ZRA%H 7R, P<0.05; HEsdmtt,
1A +peDNA3.1(+)- 2 Fifi 2 CHOP 2 [l mRNA J i HRIA T8 3 % 7, P>0.05;
A A, % +pcDNA3.1(+)-CHOP-siRNA 21 CHOP 3£ [ mRNA K& #
BACE R ERRIK, ERASEE N, P<0.05. FIRETRER CHOP-siRNA A]
UUBR A5 5 1) CHOP £ [K mRNA K8 IERIA.

N

w9
J

[\°]
]

=

% 48 40 JLCHOPA A mRNA#) 48 3+ % &

B 2.4 RT-PCR 42 &40 #m . CHOP £ B mRNA #4948 3f % ik

Ay

1 = A4 2% A+ pcDNA3.I(+)-= A A48 3 = A+ pcDNA3.1(+)-CHOP-siRNA 41 ;
4 Z A 5B A+ pcDNA3I(+)-2 ikl 6 & &+ pcDNA3.1(+)-CHOP-siRNA 4.,
E: H5EAEALP<0.05; 5 & A AR P<0.05.
Figure 2.4 Relative expression of CHOP mRNA with RT-PCR in each group
l.air group 2.air+pcDNA3.1(+)-empty plasmid group 3.air + pcDNA3.1(+)-CHOP-siRNA

-17-
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SiIRNA VTER CHOP 3[Rl R 0A %o i 48 % 2 ity 11 78 1 J 4 B 47 1 s il

group 4. hyperoxia group 5. hyperoxiat pcDNA3.1(+)-empty plasmid group 6. hyperoxia +
pcDNA3.1(+)-CHOP-siRNA group.

*P<0.05 compared with the air group;*P<0.05 compared with the hyperoxia group.

1 2 3 4 5 6
CHOP g e s (S D S

- -
A

S

2.5

2.0

1.5

1.0

0.5

&4 tm i CHOPA B & & 9 4axf & ik

0.0 | T T

B 2.5 Western blot 7% &8 45 . CHOP A B & & 69 #g &+ & 1%
A: Western blot x4 &40 ¢mfi CHOP A B & &; B: A W&t/ HR

1 %2 A4, 2 % 5+ pcDNA3.I(H)-% R4 4; 3 % A+ pcDNA3.1(+)-CHOP-siRNA 41 ;

4 ZEAM; 5 F A+ pcDNA3I(H)-F A 48; 6 = A+ pcDNA3.1(+)-CHOP-siRNA 41,
E: HEAAIP<0.05; 5 & A 848117P<0.05.

Figure 2.5: Relative expression of CHOP protein with Western blot in each group

A:Expression of CHOP protein with Western blot in each group;B:statistical analysis diagram of A
1.air group 2.air+pcDNA3.1(+)-empty plasmid group 3.air+pcDNA3.1(+)-CHOP-siRNA
group 4. hyperoxia group 5. hyperoxia+ pcDNA3.1(+)-empty plasmid group 6. hyperoxia +

pcDNA3.1(+)-CHOP-siRNA group.
*P<0.05 compared with the air group;*P<0.05 compared with the hyperoxia group.

2.4.4 CHOP-siRNA %} Bel-2 £ E mRNA REAFIEREN
Ny AT CHOP-siRNA X 5 58 46 N 4 T A S L[] Bel-2 MR IA R, 78

-18-
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e Ak ik . CHOP-siRNA ¥ 44 )5, AR RT-PCR Az Western blot i il &2
AECIIs 1 Bel-2 mRNA MR HRIFREEN, 4R ME 2.6. B 2.7 fiox, 555
AL, 2 +pcDNA3.1(+H)-75 BRI J 2%+ pcDNA3.1(+)-CHOP-siRNA 41
Bel-2 5K mRNA K E ARG LEEZESR, P15>0.05; 5=S4ML, @A
Bel-2 mRNA X AREW R, ZRAGITEE L, P<0.05; S5EEdmtt,
B+ pcDNA3.1(+)-2F i R4 Bel-2 Kl mRNA M 5 A #1553 2 57, P>0.05;
S A M, m%+ pcDNA3.1(+)-CHOP-siRNA 4H Bcl-2 3£ Xl mRNA K& #
KRN, ZRAGEE N, P<0.05. X —45 B8 CHOP JUER AT GEXE I =
A SRR T A S E K] Bel-2 mRNA K& A HIRIA.

1.5

1.0

0.5

g

& 48 4m i Bel-248 Bl mRNA®) 48 3F % ik

0.0 T T | I

& 2.6 RT-PCR 42| &-28 28 j Bcl-2 % [ mRNA #9483t £ ik

1 = A4 2% A+ pcDNA3.I(+)-F MAi4e; 3 = A+ pcDNA3.1(+)-CHOP-siRNA 41 ;
4 ZAM; 57 A+ pcDNA3I(+)-= i 4l; 6 3 &+ pcDNA3.1(+)-CHOP-siRNA %2,

E: HREAEALP<0.05; 5 & A4 P<0.05.
Figure 2.6 Relative expression of Bcl-2 mRNA with RT-PCR in each group
1.air group 2.air+pcDNA3.1(+)-empty plasmid group 3.air + pcDNA3.1(+)-CHOP -siRNA group
4. hyperoxia group 5. hyperoxia+ pcDNA3.1(+)-empty plasmid group
6. hyperoxia + pcDNA3.1(+)-CHOP -siRNA group.
"P<0.05 compared with the air group;*P<0.05 compared with the hyperoxia group.
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1 2 3 4 5 6
s (- - .
i gl A
A

% 1.5

S

—\w,—<»

=

Ko

o 1.0 -

s S

#
fé{ s —L_
TI) 0-5_ e %k

& T

& s

& S

<% 0.0 T T T

B 2.7 Western blot &4 & 48 24m it Bel-2 A& B & & 9483t & ik
A: Western blot #5448 & A 400 Bel-2 A B & & ; B: A 9%+ B
1 ; 2 2 A+ pcDNA3.1(H)-F ik 4l; 3 = A+ pcDNA3.1(+)-CHOP-siRNA 41 ;
4 ZAM; 53 A+ pcDNA3I(H)-= Fiitl; 6 & &+ pcDNA3.1(+)-CHOP-siRNA %2,
E: HEAMAMP<0.05; 5 & A 48117P<0.05.

Figure 2.7 Relative expression of Bcl-2 protein with Western blot in each group

K
A
\&5

gl

A:Expression of Bcl-2 protein with Western blot in each group;B:statistical analysis diagram of A
1.air group 2.air+pcDNA3.1(+)-empty plasmid group 3.air + pcDNA3.1(+)-CHOP-siRNA group
4. hyperoxia group 5. hyperoxia+ pcDNA3.1(+)-empty plasmid group 6. hyperoxia +
pcDNA3.1(+)-CHOP -siRNA group

*P<0.05 compared with the air group;*P<0.05 compared with the hyperoxia group.

2.4.5 CHOP-siRNA X} Bax # & mRNA K&EHRIENEIE

4T CHOP-siRNA i i S8 440 N A0 B ToAH G HE Y] Bax A2, 7£
A R 5% ). CHOP-siRNA ¥ 44J5, FRATRH RT-PCR Az Western blot 24 il -2
AECIIs F Bax Z£[H mRNA K& HFIRIAEO, SR 0E 2.8, B 29w, 5%
KM, 2SR +pcDNA3.1(+)-25 ki 4l 2 2S5+ pcDNA3.1(+)-CHOP-siRNA 41
Bax J:[A] mRNA MEHREYLRZEZR, P1>0.05; STHML, mEAA
Bax £ mRNA KEHAFRIAIIN, ZRA40H 7R, P<0.05; HEA 4L,
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A +pcDNA3.1(+)-75 Jfi ki 2H Bax JEK] mRNA MEARELEEER, P>0.05;
HEAAME, 8+ pcDNA3.1(+)-CHOP-siRNA 4 Bax KK mRNA K & H#
B, ERERIFER N, P<0.05. LR B4R CHOP JUER AT fE /D i diif
SR E T AR S IE ] Bax JE ] mRNA M2 & AR

% 37

W *

—\D,—(» I

=

< 2 #

2 —

=

&=

4 —

% 1 :-n-z-

IS o

g i

:a a

% 0 : | T T
1 2 3 4 6

& 2.8 RT-PCR # ] & %0 2 . Bax 2 B mRNA #9483+ £ A&

R

m\ m\

%= A+ pcDNA3.1(+)-Z fi#48; 3 2 A+ pcDNA3.1(+)-CHOP-siRNA 41 ;
% &+ pcDNA3.1(+)-= i k248 ; 6 & &+ pcDNA3.1(+)-CHOP-siRNA #1.,
E: HEAEAP<0.05; 5@ A48 1H17P<0.05.
Figure 2.8 Relative expression of Bax mRNA with RT-PCR in each group
l.air group 2.airtpcDNA3.1(+)-empty plasmid group 3.air + pcDNA3.1(+)-CHOP-siRNA
group 4. hyperoxia group 5. hyperoxiat pcDNA3.1(+)-empty plasmid group 6. hyperoxia +
pcDNA3.1(+)-CHOP-siRNA group.

;M R

17
43 ffm

*P<0.05 compared with the air group;*P<0.05 compared with the hyperoxia group.
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1 2 3 4 5 6

pa—_—— 1 1
s L L L
A

Ba

1~

2.0

1.5

1.0

0.5+

&40 4\ 0 Baxk B & & 69 A3t & A

0.0 | T T

B 2.9: Western blot 74 &-48 4m i Bax & B & & 69 M85 & 1%

A: Western blot 42 &-484mfe Bax A H& @ ; B: A 9%+ 04 H
1 2R 22 A+ pcDNA3.I(H)-Z M40 ; 3 = A+ pcDNA3.1(+)-CHOP-siRNA 4 ;
4 ZHAM; 5 F A+ pcDNA3I(+H)-Z ikl 6 & A+ pcDNA3.1(+)-CHOP-siRNA %,
E: B AAALTP<0.05; 5 & A48 P<0.05,

Figure 2.9: Relative expression of Bax protein with Western blot in each group
A:Expression of Bax protein with Western blot in each group;B:statistical analysis diagram of A
1.air group 2.air+pcDNA3.1(+)-empty plasmid group 3.airtpcDNA3.1(+)-CHOP-siRNA
group 4. hyperoxia group 5. hyperoxia+ pcDNA3.1(+)-empty plasmid group 6. hyperoxia +

pcDNA3.1(+)-CHOP-siRNA group.
"P<0.05 compared with the air group;*P<0.05 compared with the hyperoxia group.

2.4.6 FWRAHMAK I CHOP I7TER S 40 o B 378 T B fo i

53 CHOP JTBRA A RS T2 e, 7E 5 % 5% 8% ). CHOP-siRNA %%
gefa, FATKH Annexin V/PI XUGE, &4l iuA 73 #r & 40 AECIIs 140 i 5
WAL, SR WE 2,10 K&K 2.1 Piox, 5RAME, S+ pcDNA31(+)-
22 kL 2H f 45 S +pecDNA3. 1(+)-CHOP-siRNA 41 AECIIs HT-# LR EE R, P
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%1>0.05; S54RAAME, mEA K E A+ peDNA3.1(+)-CHOP-siRNA 20 AECIIs
PRI, ZERBA5I R, P 1<0.05; SEE A, sy
pcDNA3.1(+)-Z FikiZl AECIIs - LR Z 5, P #5>0.05; SmfAdmtt, &
% +pcDNA3.1(+)-CHOP-siRNA #1 AECIIs I T-HI />, ZRA S %R L,
P<0.05. iR 45 51 B CHOP JiER AR AN RE 56 4 FH T H 2 e % B R ek /b s 4 &
2 ff SR T

g " oTuL Q1-UR
30.6% 1.6%
EE
r
kF
c’é _-.
T
o QLR
.-3 T TTTR TTTm LR Irlllﬁl
W w? W wt WS Wb W72
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N d ]
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- i m 7, ;
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- 21 4% -. 45 7% - 130 43 3%
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Annexin V-FITC-A

B 2.10: Annexin V/PI 3 k4 &40 AEC |l s 89 AT H L
A4, B 2 A2+ pcDNA3.1(+H)-Z e 28, C 2 L4+ pcDNA3.1(+)-CHOP-siRNA 8, D
4, E & &+ pcDNA3.1(+)-= fi#i4h, F & &+ pcDNA3.1(+)-CHOP-siRNA 41
Figure 2.10: Detection of AECIIs apoptosis with Annexin V/PI double staining in each group
A. air group B.air+tpcDNA3.1(+)-empty plasmid group C.air + pcDNA3.1(+)-CHOP -siRNA

group D. hyperoxia group E. hyperoxia+ pcDNA3.1(+)-empty plasmid group F.
hyperoxia + pcDNA3.1(+)-CHOP -siRNA group.
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% 2.1 Annexin V/P| 3L k4 &40 AEC |1 s 49 8 = L
Table 2.1 Detection of AECIIs apoptosis with Annexin V/PI double staining in each group

Hl T2
TRA 4.514+0.34
25 +pcDNA3.1(+)-2% Fki 4 4.79+0.43
25 +pcDNA3.1(+)-CHOP-siRNA 4 4.9240.31
R 39.42+1.96"
B H+pcDNA3. 1(+)-2% i ki 41 32.55+2.72
5% +pcDNA3.1(+)-CHOP-siRNA 41 20.15+1.09""

E: B AMAIP<0.05; 5 & A48 EL7P<0.05.
*P<(0.05 compared with the air group;”P<0.05 compared with the hyperoxia group.

2.5 1ig

fifi bRz 4HME (ACEs) & & P20 I 2L AR f . ACEs I T2 72 & M it i
W ERHEAE B, MA@ A =M (D) Zekifiimeg, R
FEGIR . 23 I T AR S N RS 2R R AR T8 4228 (2) BET: 2 kim i,
{1 5 50T S A 45 4 Wi caspase UBEE R ANMIR T (3D A5 D0 S s I 370

T PAY 5 ) 87 9550 S 368 3% A 241 0 1 LU A8 0 % B S (R i, 2 i B FE iR
HHEFAY, P RE B38 % 32 2l it CHOP. JNK. caspase-12 —2%15

SIS SRR T2, T CHOP 38 B2 PR WS 35S 8 51 2 14 4 i
TR EENESEE. E¥E N, M+ CHOP RiAERMK, {H7E ERS B EIK
BRI, JEHEHBIMMEZN, CHOP fg/x it ERS /1 SI4MJH T-/KF, =& ERS
fbrEEAR, TMERIER CHOP Al gt 4if s T8, At Ffds, maiif
] W CHOP f3R1A, H 54 M o fa i 2 AR, ARSuib i@t dit-&
JHE A CHOP A ) siRNA Btk Fra, Fibiif # 5 AECILs 4Hiffy, JlidSEmf e
J65E & PCR Al Western blot &Il CHOP-siRNA YL, 5B A 2 5B Wl ¢
AECIIs 41/l JE3, Annexin V/PT X4 A4S ARK I AECILs 402 T2, RT-PCR
J% Western blot 772450 CHOP ZE K. Bel-2 & Bax FRik/KF, 5T BT A8
CHOP Fikx} = 5k 2 AECHs TR, 45 Rk, S52RAME, @i
AECIHs {HRIERHIE, gIfIGEEARS, fhEmsd, AR eilk, SiFaip
Howhn, A IS sCE, MRS F IR m R R il REST AECIIs
0 M A 155 1E FH s 1 BELIBT N R % CHOP R4 J5 , %+ pcDNA3.1(+)-CHOP-siRNA
AL RS S e i LB, dR i R B A /N, B Rk, BTG I8
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AR, M EHRRBHE A JEYE CHOP 34 A] fEX] m A R B 11 AECIs BAT {3
PEMH . Annexin V/PL UGS A AR AR TR I, 52 HMEL, @A
2 AECHs FT-HIRIGI, #xE%n LL33 AECIs T3 hn: AECIs %4
CHOP-siRNA J&, %+ pcDNA3.1(+)-CHOP-siRNA 41 5 m= 48 4L AH b AECIIs 1
TR Ek/b ;s 1 48+ pcDNAS3. 1(+)-CHOP-siRNA 2 525 S 41 E e 40 i i T3 S
AYIEIEIN, $RRFHET CHOP J& BE I8/ 5 075 3 1 P Joit o R B A0 M A
EREIARE 6 4 BB T, i — PR T et A HA i T N 7 K ig i 2 5
T AT 1] CHOP 77 ER A5 178 1 R N i BURK, e B ER A3 48 i
TZHIACERY, R A BB, Uik CHOP A a] DL AR 55 22 15 5 0 A Joi A o
WA K Hepa 1-6 40T, #E—DIRoRUIBR CHOP BER/D I 1=, AH%ELR
FHEH

ZMERSS TR TR, X SRR IR E 2 AR RSB, Bel-2
A SN H R AR 0 — N TR KRB, Bel-2 EAXRIRE R E
A, AT AT & 403 Bel-xL Al Bel-2 28 R T8 (/8% Bax Al Bak
& EARMAEEA Y, Bel-2 @A TARR, BN BT ., wliE | 2ok
ORISR (38 C RPUA T o Ar T o I Be st i 3 st RS, &
f¥yid SR8 T LA ERS AR IAHMIE TS, 4k, &1 Bel-2 S8 N GSH
R, HMBIAEAIE R, 52 Caspase FIVEPEFFKTIHTIAT: . Bax 2
AR, Bax IR/ AT OR4 HI ERS 5 K HO4H ML T .

H H CHOP /5 20 M I8 T AL 25 1 55 5 UL RO, #] Bel-2 RIAH %
B4, ARWF7CRIL, AECIHs #8275 Bel-2 25K mRNA K& F/>, Bax JE[A
mRNA K& EFRIEH N, FHE CHOP EF KA G, Bel-2 2K mRNA K 34
B, Bax £:X] mRNA J 8 A RIARD, 78 AECUs =% % J5, AT CHOP 7
MR ORTER -

AR, ER M th ] LUEE UPR Kiftk CHOP &, M in
Bak/Bax &i&, [#(K Bel-2 Rik; thAh, KEFRILK CHOP A {2{f Bak/Bax #J 5
SR FEHENZRAA,  BETIAR ER 5880, {4 Ca? 4MAPS, i Ca? RS
i, AL (RE TR A Bax SRR 1A SIS i U LB
(mitochondrial permeability transition pore, mPTP)324&, S mPTP LK} AT
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T, KB BTN K BE N ZRLARFL 5T, T RHE 37 He Y4485 11k DA T 5| RS 2 J i K e ¢
MR ZE, WERRARR AT ST i &R C(Cytochrome C, CytC)%,
CytC 2] LA Caspase-9 [l J5i 32 Caspase-9 L, #H{LH) Caspase-9 X 7]
B R Caspase-7.  Caspase-3 25, 5% 5l Caspase HIZGIE I N ET , 54k
Bel-2 £ A BRI Rl BRI Ao (38 T2 R 7 SERURRES ), BRI BUN A =
C B . 5 @ik LI Ca il i WO 415 £ 11 g i e 4 3 8 caspase-12 W0 ,

caspase-12 EJG 2% Caspase-9 B Ji, MM 5 3 Caspase KM, X $E7R
CHOP - FHILHNLIH 215 5 e A B NZRLAR A HEAT B & SOOI 75 A T

[42]

o

B2, NS SARET PCHOP K IEE EEI/EM, {F NERSE
BHIP G S, CHOPHIJ iz ¥ MiFEAMRESIEM, #—DR
CHOP J HAH A 7 (¥ AH BLAE F R B0m AL, DLSRH R R T 2 1R R U R
AR A 770, BEL D 4 P 0 DG R -1 B 308 1t %o v 4 400 457 5 W BPD ) v
AERENL, WHENFBTERRITI R Z — . R RIRIKCHOPG R R4
EATE S I b AR T, E IR RERH RS B A E T, R
CHOPIE % n fEH A L 4N T ME— il . 2 5 IEMRE T MR TER2,
A H TR E A, I T ERATIAT ERAN P RO T B —E
I RIBRE, e FUR A T — Rk 1 AECTIsSH B AR AR S B AS Y 34T 425 45
B, A0PEA I BRI 7T R e SR 2 R LA b R JR Y AECTIsAH ik - [R] s 184 ik 3 2
PR SCHEEAT SRR N IR FE P RE S0 BAT BIR 77 IR T 7 AT Rt
Fe, TEAJE 70 b mT LT B 38 0 i 208 S5 DASR s i FE (R R B8 s PR O
FEMEAEFRw D, AW A T I CHOPE R A T — & AOHR I, 7T LAZE LUE AT
Fe R I — S B R AR, XA I AR bR AT 22 TR I DA R P AE B, Gk
JE T bt A7 R B AT DASR B Annexin V/PIXUZ4 it 204 i AR FN Tunel A6 I AH 45 &
7735, Ba AR IR SE S sIRN AR IR ZH 50T 25 ORI JsoRoes 20, DUJS T RASE A
si-NSJF 81 HAR TR R, AR 40 BRI T R4S = i B S AH SCSHL AR S RN B

z<

FHo
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E=F HFHip

(1) =% AT S8 AECIHIs 12380, CHOP Rik3gn, HrH T2 K Bel-2 ik
A, (RPETIIER Bax 390, /R mRIEN CHOP i@ NP TSN Bel-2
& R AR TR R Bax 3RIA, B2 S B4 T8 .

(2) AECIIs fEf4%% CHOP-siRNA FHWr CHOP ik Mm% e # 5 J5, YT ik
Bel-2 Ris3EN, (RMT-HER Bax Ri&D, AECHs 8Tk . 15 BIFI &
RITER AR K S MEBH T CHOP 3RIA J& 7 LR = 4 75 3 (1) AECIIs T, X i
Fifid 5 P i BPD 2 B R4 1
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=

A8 R 4RRRUR T S ARt A i R

0 H 0% 1 (apoptosis), & B N SN ER ARG BAE 12455 fil i S 3501 e ik R 4%
MAMA PR B ERSETERE, PR MAR PR, X — R4 A
ANBET (P4 o R IE AT AR, ot e R LR P R85 ) e e 5 B (A
Fo — BLARMIE TRENLEIZREL, a5l RNUA — R . A X4 2
2RI TR A RN I, (RTINS A e 2062 . B ATA R E 730
VoA MR T AL, JEE A LLUR LR U (D) kiRl IR RE: (2
FETZAREAMNENE R, (3) BRGNS TRAe: (4 AN 14
MR TRAR S o A To7E & 38 B 105 A I H A I R A AR

fiii45i 0 C(lung injury) 522 Fe5i 05 R 21 A0 5 AOATE_E B 40 i 5 B 4 L 7Y B
M, 5 R RS M S A K i, S R A AP PR R B . i R
AR 2, JUHOR IR P A SR A A T DA e B, O S
i (acute lung injury, ALI)KRAE ¥ EEZHLH] 2 —, F 2@ P& 4 IROS,
TN AT E R S, R T S H RS M ThRE S . — R
5, JWESZ B S A TR 2 S BROS K AR, fid % 40 P8 245
IR, W AR AR IS M Pl (mPTP) FF, SR T R A4 i
BFEC (CytC) MERRLARRE IS K A0 -0, A 73R B Sk FE A 22 B FROS
72 A B S SRR B Baxiis . BIRCytCHF % 5 K R _E iz i -, i
41, ROSHEWUE 2228 )50 0 1 e A A5 5 188 AnINK /2 F1p38 e, AT 75
ST R AER, i BRI (AECs) (TR T 5 &R R PR 51 (14 il 15475 1)
HEAF BRI D8 R B T) o AR ST i b R 240 f 0 T 7 i 475 H P 5 33k e A — 1
TELEIR

1. i@ b R e T AR

1.1 SREERATEREERE

LRI A B 1 5 o A iV B AR R R I 4H M AR, TEAH L 2 3G (E A
GG M TR R AR R S R R . HATIA Y, SR A 4 4
TIHINLELR: (1) BA MR R SBGH T LRAER (WBcl-2MBcl-x) Fik

B, RFET-RARE H (WBak. Bax. Bim) FKA MO, N K 4ifid .
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() FEEMETESHES T, LR EA ERBUEFEER N, SRS
P8 T2 R 7 gl g €8 % (Cyte) « caspase-3 Hif /4 (procaspase-3)« SMAC (second
mitochondria-derived activator of caspase). i T-1% 5 [X ¥ (apoptosis inducing
factor, AIF). %R M VIHEG(EndoG) 7815 LR LR R B4 AT, B4 30k
Ificaspase, BMOZHWBBIRMAZ YL, B 2SR BN TR RS R AR T

1.2 FETRARBSMEM R

FETZSZ AR MR R AR B s i M A A AE BB T 3244, WiFas. JRESR
SERF 324461 (TNFR1) FITRAILS . SET-ECAR-S H 524 IR 45 6 0 B 1 45 F ek
MR, HEBE G IS R A A RE-81-10, WS F Mt KA By % SAMT. H
AUIN N AN R & 42 nT B 3 AP LA BT 0 ): 1) FLIP(Fas-activated death domain
(FADD)-like interleukin-1 converting enzyme (FLICE)-like inhibitor of apoptosis
protein), F:Yjprocaspase-8454, MMIAHIRMIE: 2) FIHZMIFETHALE &1
FET AR 3) PR ERAMLSED .

1.3 FihiEg(granzymes , Gr)ig4%

GrE 77 T HARZ4IM (natural killer cell,NKC) A4 i 25 P bk B 4 g

(cytotoxic lymphocytes,CTL) A [ URLAH D¢ 2 R B LYY, 7y
CTLAE IS BB IR QBB A TE ARG, W aEfLEr, — PR %
g ) 40 M T AL R AT, @ I GrBAR AN TE 241 M 5 v b R A
RV TE o 200 Mt 23 PETIb E 0 Bl 2 e RUGB, AT (s 4 i AR i 21121 GrB
75 5 20 MU T 3 Ol O R R R T A SR R R R R R A

(caspases), BN SE, /K EAIMIE 2L S Z P2 R E, RATE R AR T,
RAMRIGUE ], caspases KR B [ JL T~ #1 BE 4% MUK B BIIE , L A caspase-7 i1
caspase- 104 FURL BB A& Y . Caspase- 1003 A4 2 Sk BE B S 04 T2 1) 2 8 fph
KA, WUF B caspase-7+ caspase-355 MM 175 K ML T $0ki BB 7] BT
BRI, VIEIPARP. NuMAMIDNA-PKcsZ:— RFIEH, AR sh4iiui%
RAEMT . BRItz Ah, BkEgBIL n] AMKficaspases 0S5 s K M T2, 2
OISR R A A 6 P 7 SIS i 2 IR B 5| R A P (L B RIS, AT J )
2 g T
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1.4 ARMFETER

PMJE M (endoplasmic reticulum, ER) & FEAZANMI A EEI41EE, S 5%
FUSUE S I EEE DLAIR A BERACH . FORIAE A5 . DT I S0 44 4
A PR RRAS AL 22—, AE P95 9 3 i A R 5 R AR T A S 41
JHTLE AT REA TS (1) IRE1-INK i&48, (2) caspase-12 i&4Li& 1%, (3) CHOP
I o

1.4.1 IRE1-JNK &%

INK J& T 22 2 )50 AG R M SR 02 2 —, RT3 22 i SO ity , DALk
0 % S PR A RO R O 0S8, ER ROBOBOE IRE-1s J5, A4
BE TNF 3244 AH 5K 7~ 2(tumor necrosis factor receptor-associated factor 2, TRAF2),
TRAF2 SEIE T T15 5370 1 Capoptosis signal kinase 1, ASK1), J& /% IRE-1/
TRAF2/ ASK1 =Z& A — D us INK 4255, SRR

1.4.2 caspase-12 iH{LIRE

caspase-12 J& T M AR E HEE (caspase) FKEM Az —, AHFENT, LA
ToVE TR AR AEAE T ST ISR T, RO LT, caspase-12 47 7 14 Hh
Wi, W8I caspase ISR AN MR 109 H TS =Fh: —Fh
FE TN B Ca? 2 17 BL R IE  caspase-12, JEALIY caspase-12 #HE— 5 G
caspase-9, i caspase-9 Fii% caspase-3 HEAANABFITIEKS; 5 —Fhig Ca? Il
WOREE AR, WA E A BEYIE caspase-12 HIA, BN IE MM
caspase-12 J1 B¢, #1115 8)) caspase IR N5 F AL TS5 55 =F 2 caspase-7
E LI R] EH BT A R R A S R T, D)EI caspase-12 BiAA, AR IRIE 1
caspase-12 BT 51 & caspase 25k S B 175 S 40 BT T

1.4.3 CHOP &%

CHOP, =& CCAAT My 145G EARVEEH (CCAAT/enhancer-binding
protein-homologous protein, C/EBP [ H), J& T xH 5 C/EBP ZK IR A Z
— ARETRET, TRAAE T AN A Y, RS E A SRt
B TS DIREIE SN B VARG . BRI T, HRE BN D, MERSE T, Lif
BRI elF20 ATF6. PERK Z596Mt, YRS T CHOP ¥ 3G, RiAE D
FXN. RN, mREN CHOP AT 5 X & (14T & 2hRg, Wb bt
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TTZHED Bel-2 (IE  SEANVE IS8 W 5 /b 4 i v 2 I H K2 e, HL AT BELAY
200t 391 2 51 62 DNA 1455, AT 51 A B g 207180, s8R CHOP (iR ik i
A6 ERS 511 T UK, MiTER CHOP K nf 3% s 40 4K Ht ERS N+ 5
PR, [k, CHOP fEf B ERS M-S0 T-/KF, & ERS i FERUE
frbrEE AP .

2 it B 40 fa A o B AS A DR R A

2.1 i b R MR TR S R A S R R AR .

it S AR A P95 2 2 I V0 e 8 e 28 K AR it B B K o JRR e RN 2 175 % i
SRR LR, AT, HORAES KRB R 2R o, i b R R
Fe it 4 25 R A B R A, H B 22 ORI ST E B it =M i b e A R T
I

Jit =l e e b R N B T S 2 R, SRR AR PR DL
it B AN B T I AR OG22 o A I A K BINE E LA R A TAT S b {2 2t M <
it O P G SR 230 o i B 1 v i e S o o A T 4 S i 9 ) e R 1
T PR 24 670 Bt A It 2 R AL e 2 o SR, B Pl - 1 it e AL AN
SOR R T3 LF 4 r e . s b, sk R E e BOVE PR ORS8RItk 2 A g W A 5
45-504 % P ARSI B, T S AR R v M VL B A B T R A Y
A RER T SRS FFEAFIE . N T IRIEIX — 8%, /NRAEFRIL-1BFITNFZ
PRIEIN, A LB T o itk 2 (R E T, SR I U A R A R TR
AT S B S B P I T 1 B AT TNFAR RSO it ] (2 34 il < bk F8 A it b 7
P,

FERL LT, MENEAEKET (VEGE) {55 78l Fops B A 2 2 op
FFE PR 5 T AT DG B R B, Bl 83 i il VEGF A
VEGFR2/KFREAK, FEH 50 B 40 T3 nas o4 628 . gk4h, FVEGF
SZARBHI RISUS4168E 155 K RIS TE AL, 3R ¥ B VEGF/(E 5 7] e (e 2 fili 41 A
AT AN, A 0 AT B caspase I 7R TR LR o ZEJB A B R, 4
W7 EEAWA K, BH—FREWEES (3R, Hhda BAERE
WRESM E B, WA (02—, BEAHE GO MidHEME (H202)
B, 55 ZRhckIR, HATReRmRr A, RE M EA B RRE, RIEER
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RO 2 TR A IR 0 B R0 o il S S I AL B AR ) A A,
PR E R, EL S i 2 B 2 2 R R 2 AR
TX A A 5495 0 T 5 A A v B 200 B0 T o il e R O v
ER M, trail ZARL. 2RI3THEIER FAARY o deAh, ST RIK S i s
ST H R R DR T pS3 I AP B UIAR OGBS o ik NG 122, AS491KHh 2 2
FEALN B (H202) FITNFH, 45 Rtrail-rl. 23[R IETHE, Hps3RikthlE
BETEE, I3 WA A b O 52 1 ) trad L 2R 495 00 8 1 1T R 1 DR 40 S S8Rk
VEANMIEE 1o F T80 ) R A AR MORE I T trail, it <Mt o B0 S RO S0 AT
R A I V60 7 200 %o FL R T P S U

AR EUEHE R I UM AT BEAT B S S 1 gy, 1EL1T0%H it =i 282 i o
I T ORI b R A B B AT SR AN T B S ROE HUARDS o Ak, AR R K
o, AARAIMAI FE I A 20 BT b R 2 P A B T e RS B B R PR T
BEJE B A FIIAECSI T . IbAh, — /N E B G A SR, X
it A 7 40 P 28 s 7 T 5 SOV P B2 AN RN b e A R T R B ST

2.2 filif b R A R e S R A P AR A

AMENGHT (acute lung injury, ALD A& 2 FU R 51 #2102 EREAT PP 52
U, EEER I ROE R AR 5 RS TR M e b e DR AL A P B ) P A
P30 HRETAPS, FHR AR 3 R 2 JORE S R I S 428 Tt 11284 B j 40 Ctype
I alveolar epithelial cells, AECIIs) &R T:. AECs FIIMLE P4 Bz 4 (1) 4 22 57
R ) B A DA T 5 38 I P g L3 5 R U DA S IR 7L 4 R
T TR T EOES, Hrb AECIHs TS ALL EA R EH A EEE X E
LIER .

A FEZEABY, AECIs [ [H Mk Wod it i b il b fe i i o2 stk
G L Z — . B FUR B, microRNAs 2 5. RH L HE (Ips)
TEAR P95 S/ BB R I B 05 AR 41155 5 AECTIs B2, R ILHE 2 HEiA S A
Wi, WML Z4F0 AECIIs H miR-34a [7RIAN o fRAMRIG 25 SR B, 7EHE
A Epeatiffurt, B miR-34a 20 B, SRTH0H] miR-34a W {23k 5 wEHOT
A, miR-34a 8IS E A HAHCEE N FoxO3 1 3umdEfi e X, N H KX,

1M N i FoxO3 ik 7 ABCIs H E MEE 4, 28 Ml b s 40 i i o 21400
2.3 il b Bz 4 R T A i R A A R IR A
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KA E RO A 9 2 e U 15 5 R i WL 2 —, mT BUIE - e 40 45
IR JA T, BASBAEMREANR . @RI FEKP-Foxo3a. P-Akt.
Bel-2M1Cyclind 1 FRIAMY , [FIRS B iiBax. BimflFoxo3affi3Rik, M5l ki
T1 7Y %7 41 P P 18 52 B A R i S it b Rz A o L s S P 1 P T g L Tk
HUFTiEE , Ak, PI3K/AKTHIHIFILY 294002 7] SRR E IR ERM . K, #F7
FOE B R R T T A BTE T T L, R AECTTs 5% R
SERAIET:, H5EE S PI3K/Akt/Foxo3alfi{E 5B i & P A1 o< iy
Rz T R 2ok iA T REFEAS DL K 2RI ADNA (mtDNA) 58
BN 2 S B A BN R . A AP E N Fo-Klotho, AL
TRYTAECs 42 Ml S B A M 112, HHLHI 2 a-Klothoid i & #i T - iF s 2f
e A=K [R-F324K1 ( Fibroblast growth factor receptor 1, FGFR1) I3 1M 51
EEAKTHIEEE, 4EFFZRRIADNA (mtDNA) ()5 # MR i i b R 4n i T,
TRA B 8 TSI i b R 4t

2.4 Jilit b R 4 B T A AT AL R PR

fifiis L 52 41 ffd (alveolar epithelial cells, AECs), sefiliZHnssEgni, F%
H1 ACEIs 1 ACE Il's 2%, ACEIs 2425, ACEIls FE/E 7
WA T R ek Y K T 5K 77, ACE ITs W] LA#44KA ACELs, 5 AECs Hiffi)a
B 1444, 7R Bl 2T 454K (pulmonary fibrosis, PF) ) % 25 4 & ke 25 B B A4 1
AECs i~ 2. SEEE AT AR s R4 g mE N R —
13461, Frbr ACEls fix & % BV A A S HOR A2 T TR #E 2T 4E AL T 1k, AT
WA IR 4EAL HLEI A1 (1) ACEILs T /5B TGF-B, 5 ACEIIs
i bR A AL (EMT) AL N AT 440 i (20 JATC ACE IT's B 7334 98 hE
7, Bt Az AN PR R bk A0 i S5 A E AN A, S Inn = 1 i 4 485
13, SN RASGE AR To 20 W 4R MR 740 IL4.  IL-13 S5t (2 A 4R 19
YER: (3D ACEILs X T 4L 4 ) 84 FE 428 e 5, IR0 17 LA s 41 24 2 M 1y
YER], MIMEZ) T ACEls FEIEH B D6E, ACEIs & RERE IR £F4EAL IR 1,
TEdt AT HE AN VG AL AIIESE s (4) ACEIs FRE 15 R 2T 4 20 i AL ST 2 4
PRAOE B GEA EAE 3 N 2F AL AR AT 481,
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KT ACEIls Z BE A RIBOR AR TN, AR TR RN, AR5
S mtROS 7=/, #1fi 2= FE% ACEs #1119 8- XK DNA ## /L mtOGG1 . Sirtuin
F IR 5L SIRT3 ML hifA 2 Sk iRl ACO-2 FIFRIA, MIiFE S mtDNA KI5,
mtDNA FJ#5i 12 S BER A D e fwnG, AN e BT, R4&T
BBl . [FI R TR A0, 8-S AR DNA FEEEALEE mtOGG1 FE kLA 5 Sk
MM ACO-2 TEAE i b J7 41l mtDNA #5147 K 4E5F mtDNA 52 8k 7 T &% 1%
EEEMIEM, XP B AEn R AR B E R

TERF R MG AF4EAE (IPF) B3 IR, WEMRIRERIAN S, £
AECTTs X A 231 2 BAFasL 5 caspase iy sUi% #AECT s T,  JFRH1EHR
a1 5B, IPFEE AECs 5 LA BFSIRTIZR A B 9/, AT BN 1 AECs
LRI RDNAT A3 SR 2900, A W sl B2, TPF R IR It b B A i P A E
JF RSB, BOFINK . CHOPEY caspase-12, 5l E 40T, &5k
LT AEAL o FEIPF A A I 22 TS 1t B I CIERIR AR, i S BRI A b fe
MHESRIT BB =Y o A TR ISY, TEMTA4Efbd,  AECSTET:
RGN, iSRRG, — 7 T AECSTR A% JE B R 4F 4k Ak 41 i[5 7 W TGF-B
HR LT AE AR e A WU ET 4E 4L, 55— 7 I TGF-BH A e 4538 i Fas-FasL
@At EE caspase-3, MM FAECSI T, #E—PIEstfier AL r R E . Bl
FI T AT 350 52 R (PAR s )k 1T 436 308 7 2T 4 40 i 134 26 1 = A= A A6, 156 FHPAR-1
BEh A PTG IMAECSJH T, TIPAR- 14077 W) AT 3/ AECs IR T3, Tk 1 25 5 il
B A 183 AECs R T B BE P i P AP R AR A PR 12, IX 848 35 B AECs T T 72 i
LA AL TR L IER .

Klitk, ACEsH T-TEMTAF4atb i K AR 5 R e i oA B L, 25 ACEs#i
5 7] B 2> 5 BT 4 Ak R 150,

3 &k

RERRMIESRERY, AECSIH T AE A i £ BURHLE 1 E 2. 4
TR R A 202 T, A E MR R I A R R TA7 . iR 4F4E
IREE T 5 5 _E R 20 M 0 T 942 i LR AT 4 40 i A7 3525 o JREAN i T LU 5 &
IR TR 25 B R T Py SRR T A5 0 S B2, AT Al S B2 o PR T 24 1 B 1) A
SR AL IR ST I iR R VERT AT ARG . SCRE IR B A RSP0 I E 2T
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Bto SRIM, 200 TR M5 0 % A2 i) 2 AL 22—, IX e LR 2 AR BAR I R
IR ARG BRI, ARFEATE—PRER
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