© 474 - A T 2RSS 2019 4F 4 J1%5 31 4545 439 Chin Crit Care Med, April 2019, Vol.31, No4

iR -
e AU 40 B T AL vt iz 2 i
i S AR R AR ST

$T izl KB KKT EAK %

FTREMAXFMEILEER PICU, LEA R ARARAANRLEERFTHRELEZRE,
LEL A E KA EREFRALSAE A, LR FERE LLRE 400014
BAZHEA - 4%, Email : Xufeng9899@163.com

(HE] B W EARAA TR R AR RS2 RO A L A (AEC TD) BYibLil. Ak
B 57 SD KBRS AEC T 4143 5 S A A 404, 40 & T 460 (219%0,) FET 4R (95%0,) ThRE 3% 24 h,
T A 22 AT AR AN I A5 2 AR, AR 5 B B 8 D i 46 (Western Blot) &zl Y8 1A 5 8K H Bel-2.,
A GRS S B R B B 3 (caspase-3) KK, DUIE 7 EUBIRL Y A T 37 ; Y86 ARG T 40 i 5
B, R BB TS AR (TMT) FRic R 2 8 H B F AR H R A, s E R B G 2S5 80(FC) > 1.5,
P<0.05 BbRHET 22 7 8 A, FER A T A W15 80000 s AR Br e 3L B ARC T 402 M 584 =
2 K A AMW67 41 (A IE T 7 95%0, BIARTT 30 min JILA 10 pmol/L 9 v 5 BR B 41 7] MW 167 ), K&
7% 24 h )i, F CCK-8 438 Bt K 4 6 75 P A 0003 0] 6 A 00 200 B e, P SIS € i i IS 2 =% - SR Tl S T
(qRT-PCR) A& Notch i@ i FiFE 1 EARE T (Hes1) ML AT 1 Bax A9 mRNA ik, &R O B0
B2, RS A AN A S R | R R MO R LA A A B R T R . SR
UL, B A LH A caspase-3 25 [17635 B B9 55, Bel-2 4 11335 W] R (caspase-3/GAPDH : 1.352+0.086
It 0.769 +0.080, Bcl-2/GAPDH : 0.614+0.060 [, 1.361+0.078, 3 P<0.01), @ EHFHF X EHN 2 ZFEH
162 4, K m A 25 LN 2ERE A 82 58RI N, B0 FIRANK ; A REE TR E
M BB 5P A B, BN TN R X 3k, %22 57 25 138 5 5 45 0T (KEGG Pathway 2304) S5 W, 41
Mot 2R 450 AR R R EALBRRR L . Notch 15538 B4 0T e 5 @& i AEC TG, @ HSHEH
AL, w44 AEC T ZRME5 M 35 T B, Hesl. Bax mRNA A0 8 F1E (4TS PE (A 18) : 0.060 + 0.003
It 1.058+0.017, Hes] mRNA (274%%):2.2354+0.606 [ 1.144+0.107, Bax mRNA (27%*%) :2.210+£0.240 It
1.084+0.096, %] P<0.05 ), SE4E L, B + MW167 ZLANAETE PR 5 FF 25, Hesl . Bax mRNA F2ik7K FH
R R CAMB IS M (A ) £ 0.271+£0.025 1 0.060+0.003, Hesl mRNA (2744%) ; 0.489+0.046 Lt 2.235+0.606,
Bax mRNA (27%4%) ; 1.280+0.041 ¥, 2.210+0.240, % P<0.05 ), Z&5it @048 AEC T 405 kL]
ATRES AN (2R P4SO AR, 2o (R R AL BRIR 1L A5 42 BB AE LA Noteh {5538 A IS A 5%

[EgiE) maE;  TRRR L g, EAR

HETWH : HFE {AREES (81341021) 5 FH TN X EHE T8I H (20170110)

DOI ; 10.3760/cma.j.issn.2095-4352.2019.04.020

Proteome analysis of type || alveolar epithelial cell in hyperoxia induced lung injury
Lu Xue, Wang Chao, Zhang Chao, Xiao Changxue, Liang Mulin, Xu Feng
Department of Pediatric Intensive Care Unit, Chongqing Medical University Children's Hospital, Ministry of Education
Key Laboratory of Child Developmental Disease Research, Chongqing Key Laboratory of Pediatrics, National International
Science and Technology Cooperation Base for Children with Major Developmental Diseases, Chongqing 400014, China
Corresponding author: Xu Feng, Email: Xufeng9899@163.com

[Abstract] Objective To investigate the damage mechanism of type Il alveolar epithelial cells (AEC II) after
hyperoxia exposure by proteomics. Methods The primary AEC Il of preterm Sprague-Dawley (SD) rats were divided
into normoxia and hyperoxia groups, and cultured in room air (21% 0,) or hyperoxia (95% 0,) condition, respectively.
The cell morphology change was observed under an inverted contrast microscope; the protein expressions of Bel-2
and caspase-3 were detected by Western Blot to ensure a successful model. Total protein in AEC Il was collected,
and mass spectrometry-based tandem mass tag (TMT)-labeled quantitative proteomics were used to detect the change
of protein profile. Proteins with changes greater than 1.5-fold and P < 0.05 were considered differentially expressed,
and bioinformatics analysis was performed. According to the proteomic results, AEC Il were divided into three groups:
normoxia group, hyperoxia group and hyperoxiatMW167 group (y-secretase inhibitor MW167 was added to culture
medium 30 minutes before they were placed into the chamber). The cell viability was detected by the cell proliferation
and toxicity kit (CCK-8), and the expressions of Hesl, Bax mRNA were detected by real-time fluorescence quantitative
reverse transcription-polymerase chain reaction ((RT-PCR). Results (D The cells in the normoxia group proliferated
and prolonged significantly, and the cytoplasmic particulate matter was abundant. In the hyperoxia group, nucleus
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pyknosis and cytoplasmic particulate matter decreased significantly. Compared with the normoxia group, the expression
of caspase-3 in the hyperoxia group was significantly increased, and the expression of Bel-2 was significantly decreased
(caspase-3/GAPDH: 1.352 £0.086 vs. 0.769 & 0.080, Bcl-2/GAPDH: 0.614 £0.060 vs. 1.361 £0.078, both P < 0.01).
@ A total of 162 differentially expressed proteins were identified between normoxia and hyperoxia groups, the proteins
up-regulated by hyperoxia were commonly associated with response processes to various stimuli, and located in the
extracellular region; the proteins down-regulated by hyperoxia were commonly associated with synthesis of substances,
and located in the cellular matrix. KEGG Pathway analyses suggested that metabolism by cytochrome P450, oxidative
phosphorylation, and Notch signaling pathway were associated with the mechanism of hyperoxia injury on AEC II.
(3 Compared with the normoxia group, the viability of cells in the hyperoxia group was significantly decreased, and the
expressions of Hes1 and Bax mRNA were significantly increased [cell viability (A value): 0.060 £0.003 vs. 1.058 & 0.017,
Hesl mRNA (27%*%): 2.235+0.606 vs. 1.144+0.107, Bax mRNA (27%*%): 2.210+0.240 vs. 1.084+0.096, all
P < 0.05]. Compared with the hyperoxia group, the viability of cells in the hyperoxiat MW 167 group was significantly
increased, and the expressions of Hes1 and Bax mRNA were significantly decreased [cell viability (4 value): 0.271 +0.025
vs. 0.060+0.003, Hesl mRNA (27%*%): 0.489+0.046 vs. 2.235+0.606, Bax mRNA (27**“): 1.280+0.041 vs.
2.210+0.240, all P < 0.05]. Conclusion The mechanism of hyperoxia injury on AEC Il may be related to the
metabolism by cytochrome P450, oxidative phosphorylation and activation of Notch signaling pathway.

[Key words] Hyperoxia; Type Il alveolar epithelial cell; Proteomics

. 475 -

Fund program: National Natural Science Foundation of China (81341021); Chongqing Yuzhong Science and

Technology Project (20170110)
DOI: 10.3760/cma.j.issn.2095-4352.2019.04.020

AT R RO A LR R LRI A AN
AT RETT T B, AE A B ) R R 48007 ST 3R
LR AR5 05 AR PR TR L
Y (AEC TD) VE Rl <407, 7E it gl 28 5 1t
rEE R RARERD, i 5 BE R —&
P RATRNAIFALA . AR B R AR
)5 AEC T1 20 i 2R (ST 2 2 AR Ab EA T 4T 40 #
HE— A0 A A ARG T BB b L .
1 #R5HE
1.1 SR shi 5 250 SPF 2 SD 22 fUl [ K
ERMRF LR S 0, S A A& IES « SCXK ()
2012-0001, i 413 | AR 1R A DMEM/F 12 1555
FE 55 [ Gibeo 2] 5 I JHEEI [ AL R E
O3] 5 CCK-8 20 A3 5 K 40 i 2 PEAS I 55 & F
HAR A A 5 bt Bel-2 . RA GRS 2 e
PR 1 1 3 (caspase-3) B BEPLIARIA H 32 [E Abcam
8wl BT 3- WA H B 20 (GAPDH) H vi
oIk EBUR Tt A RGN & BCA K7 &
W [ At 538 = KA H AR A ] 5 TRIzol 5% 5%
F & P R A WS O (PCR) IR &W A H
A TaKaRa 23], y WAKEGE 6175 MW 167 1t [H 32
Millipore N
1.2 R RUSICARC T 4RMIA 5B | alifh Ragis
B2 20 d 19 SD KB, #Er =BG G B, 23 2 HU 28
2, 2R DR AR5 25 30 0 R 2 T R 1
Al A A0, B L (0 R 0 0 A R KT 95%
[ PG G 8, 4 5 40 0 5 K T 90% 1% 240 Jf 1 T I 2
SIS ARSI Th B WAL B IR A S e AR

WE5E A5 B PR EE R R 7 SE 00 Sh Y18 3 2 51 s i it
(H4it*5 : 201730).

1.3 AEC I 4t s S B O B R il -5 9l

1.3.1 4504 K AEC 1405 R 3 A 4URTE 4R
4, 5% AEC I 405G 37 24 h 5400, 5 AU 4L 40 i
FiE TH A (219%0,) B, m B H A 2 T %
MR (95%0,), 37 CHRLLERFR 24 h, AR AR LA
IR SR

1.3.2 AR BNl i % (Western Blot) K ] 4
8 Bel-2 ., caspase-3 8 [ 3Rk « P 24 W 42
IR0 B AR T, BCA YA & 2 VR B, 2 UK
F5% . P41, A1 ¢ 1000 i % 19 GAPDH., Bel-2,
caspase-3 PLIK 4 CFHE R, EIRWFE —Ht 1 h,
Millipore & 5 7| # 17 1 %% & ), Quantity One 4.5.0
B E AR RKEE UHNEASNS
GAPDH YR EE(E B AR W EE ik

1.4 HHBHEE 5B ER R SIS H a0
SV PR i AR 1 A A0 2 A T HR R
BT AR (TMT) ARic WA 35 70 8 L BTl % .
i Fl Proteome Discoverer™ 2.2 AR A M B0, R
Uniprot B 2, IR B e A9 BH P R g I A
1% LI, LA Sequest £ ¥ 1543 (Score Sequest HT)>0
K Bt % (unique peptides) =1 &5 HEH. %
JE BN A PRI AR S, S E AT 3 Ik, DA 2R A
BU(FC) > 1.5 Fl P<0.05 1 BURR I G 1 22 526 o
% FH DAVID % & % (https : //david.ncifcrf.gov) g
OmicsBean 8 F (http . //'www.omicsbean.com ) X} 22
SR T E Bt



. 476 -

FPAEEEG A REE: 2019 4F 4 A4 31 545 4 19] Chin Crit Care Med, April 2019, Vol.31, No.4

1.5 ARG A4 R R
1.5.1  4ifESr4H - ¥ R4S AEC T 4053 o AL
R - MWI67 41, m4A + MW167 4140
AL B T AR AT 30 min LA 10 umol/L B9 Notch i
iR MW 167,

1.5.2  CCK-8 Kzl 4tk - It AEC 11 4 a2
T 96 fLAR, BHFL 2 X 10* A4~ S ZHAHR G 57 24 h, T
FEREFR AL AL A CCK-8 ¥k 10 uL.. DMEM/F12
SEAREFRAL 90 ul GRELEIGFE 4 h s, FHBGHRSURI%
K 450 nm LI ERE (A) 1.

1.5.3  SEIF 296 E B PCR K6 Notch 18 J% F i &
HEREH (Hesl) FMEJH T8 H Bax ) mRNA &
K : TRIzol B AR B ML RNA , 224N B i &
RNA (405 S5 4 RNA R 5% 4 cDNA, LA Hesl
Bax Fll ) Z GAPDH ¥ %t A 5 %1 % i1 PCR 5] ¥,
Hesl 1E X % : 5'-CAACACGACACCGGACAAAC-3',
2 LBE 2 5'-TTGGAATGCCGGGAGCTATC-3' 5 Bax 1F
XA : 5'-GAATTGGCGATGAACTGGAC-3', Jiz Sk :
5'-GCAAAGTAGAAAAGGGCAAC-3', SN HOGE =
PCR ¥ 3, RWAKZR 10 uL , V&R : 95 C
30 s, 95 CHEfH 5 s, f5 i it IR k30 s, 3£ 39 4>
TER . 275 8% P A4S LR R K

1.6 Geit=fdrr - fdF SPSS 17.0 Bk i 401124
AT B DAIE + bRl (R £s) o, AL L
BORH ¢ K5, P<0.05 2R EAG TR L.

2 8 B

2.1 EAREEENL R AEC T4 52

211 RS AR - RANREFRE 24 h 9 AEC T 4040
SR RE AR R B, B T IE s £l
W, ANiB i s (1A, AT w A gk sy
7% 24 h 5, AU AE R | G5 B S R R, BT 4y
IR B (& 1B ); i LA o S P R LE I 37 24 h,
AR B R O AR A B BT 250k (181 1C),

B 1 3 A B T B A4 R SD R L T R iliv b pz 4n
MI(AEC IDJEAF02s  JFAY AEC T 4NAAARSME 3 24 h m] W41
Ji S RAE R AR, T A5 , 1 S (A s W A ARC T 4R T
W EEARSEE IR 24 b, AN A A | SE SR R ORI
& (B) ; m4L AEC T 4UAEF = A P AkEe 5 3% 24 h, ol WL
W4, MU Sy T2, I N ok R b (C) - AIRAS TR

2.1.2 caspase-3. Bel-2 S H A (K 2) : 5HAA
L3, S 4 AEC TT 48 B 7 42 98 T~ 8 11 caspase-3
TR BT, B T E Bel-2 RiA/K-H
WFEAR (¥ P<0.01), R AL HLS AEC 1T 20
AR AZ AW P TR N

it WAL et
caspase-3

Bel-2

M caspase-3/GAPDH M Bcl-2/GAPDH

1.361+ 1.352+
0.078 0.086%

WAL AL
4151

Western Blot “N3E [ U ENIRTG , caspase-3 KA R
PSR SRR 2 11 3, GAPDH Ay 3- B H- Il AUl 5
S, *P<0.01
2 Western Blot ¥ill#%2H 5.7 SD K AEC 1T 41w
caspase-3 ., Bel-2 & 13514

22 PR R

221 HVER O TR A5 AL SR 6228 MR
H AR AR S PTE R 5782 4, LA FC> 1.5,
P<0.05 BUARHETE 22 F 2R F 162 4>, Hidr 54 4~
TFHESEA, 18N FRESEA, SAUEAS
PR A B s, 22 R RIS R BoR
([ 3), AR E A A SRR o R 4LAF
PR I 25 53, A2 NREAS B 1 2 B CAR L, TE B
U T G ERAT, SEI R v | TR

222 g (GO) /3t (3R 1~2): 43 5iI%S L
T EREASTREE, SRER, 5EE
AR L, A LR 2 R R A e B R R AR
FEXT AN BRI . & E AR S A VL R A T
A7, R T AN AN A | MM | g 2 0k
& T E W AR R ARV 1T (NADPH ) %/
FEBRE B T45 6  BRIRSS & R Ss 6 5T
I PR EAMAEY DB EE SN R
AR B e T A S U A
FE R T UM AME R | LRI 55, T O RE &
TR AR T UM A S B A5 K o BERE RS A L R
LR R P R R B 2 A R AURES A
REEEEITIH,



FRAEFE TG AR EE S 2019 4F 4 H 45 31 3845 4 1] Chin Crit Care Med, April 2019, Vol.31, No.4 o 477

*x1 SETFHFERE” SD AR AEC Il Hf%E 155 AEC 1 4150

HAMEREBREEE (GO) FITER

et FHEE gl FHEE T FEHE

1 (4) W REANL () ik (™)
XHEAMEERG RS 27 || MBS A AR 44 || A AL NADPH )
MR R 27 || MR 46 AL B R
o i S5 A i 2 18 || 4 19 || BIBF4A 19
S AR 21 || diHusNBik 14 || BEiR4E A 6
SEVULAPRNE 26 || IR AL 3 || 2 s T 2
SHEFMIRAN S 32 || MIRAREATR. 3 || BEFSA 7
IR 26 || MughEE 14 || EASSE 28
pOR EINIES 16 || MEshami s 14 || Hréa bt 3
Xt T 2 12 || BEAZAEY 3 || /NEMT RIS S 1
X B IR R A 9 || AR 33 || BEEALSS 3

B R R 2

ARG 114 T AU b R 400, NADPH Sk J5 R e 11

R2 SETHEEF SD KR AEC Il 4AfnEE Si55 AEC 1 41/

THANEREBYHEES (GO) TTER

Y SR i S ST SERK
i () T2 i () B ()
ANPVERRE 17 || ASMER 18 | [AMAMEREE RS 6
AR 17 || ANSMERAS 1 || BRRESAEAR 8
T ———— QI 18 || EAFRKAMSNER 15 || SILEFE b 3
e R o A A 6 || Mushixzsy W || mEeEnss 16
. o o JIEL 2 6 || LI 8 || EHLA 51
W AEC TR T 2YJNf6 bz 4, iR & / 2L A KERTHEEMAE 6 || AN 41 i 6
ekl FOR BB OB (0 L RERE 000 6 || mnres 7 || EEamas p
Y L T 1 \E‘E;E‘/;Ké &l =] 212 R EENE]
I B DGR 17 || W B | wwnTEE s
LA KA b IS I S0 || Wik A 26 || AMIIMIERRS: & 4
3 F4LE SD kB ARC I 41 kR 41 || wed 6 || MahErisie 10
2SR EANIE ST 2 AEC 1T 2 TRyt [ i 4 i

&3 B/ SDXRAEC | Bl |RRBERM 10 L LAEZREAER

it 1D A4 TR Pa /R AR

1no00860 Porphyrin and chlorophyll metabolism (PRmbk S - 2405 0.000 Hmox! | Ugtla6 . Ugtla7c . Alasl

rno00980 Metabolism of xenobiotics by cytochrome P450 0.000 Ugtla6, Ugtla7c, Mgstl , Cyp2s1
(AR 3R P4SO XPAMNIEVEY BRI

005204 Chemical carcinogenesis (1 I EUREVE) 0.000 Ugtla6, Ugtla7c, Mgstl , Sultlal

rno00790 Folate biosynthesis (MR 45 A 0.000 Alpl, Mocs2

no00982 Drug metabolism-cytochrome P450 (At - 4R % P450) 0.000 Ugtla6, Ugtla7c . Mgstl

1no00830 Retinol metabolism (#1555 0.000 Ugtla6, Ugtla7c . Cyp2sl

rno00053 Ascorbate and aldarate metabolism (HTIR LR FIEHEAR ) 0.000 Ugtla6 ., Ugtla7c

rno00040 Pentose and glucuronate interconversions 0.000 Ugtla6, Ugtla7c
(MR AR IR ER AR EL % £b)

rno04330 Notch signaling pathway (Notch 15518 4 ) 0.000 Notchl

T - AEC 1124 1T B0 b % 40, Hmox1 4 I £ M4 1, Ugtla S UDP-H 45 WEEE R IL L AL W 1a, Alas] O 5- A JEHR SR 15 1 1,
Megst1 MWCRARZS B H IS FEEE 1, Cyp2s1 AN (02K P4502S1, Sultlal NEEEAETLHEE 1A, Alpl N PERERRE , Mocs2 41225 4 nlHE AL 7 3
Notch1 24 Notchl
223 ZEREAEME £ (KEGG Pathway 4304T): BRI AP FR LR AU A HL 54 1E | Notch {7538 555
F3IMFE 4R IEZEFEAM PERR TR T2 R 8 UM G A8 o RS AR Y6 Al
SD KB AEC T 40 S AR B e 2R A gt m L ARETERR I w2 E 4 & 0 S iRt |
FUHT 10 P, S5 A AL, SR IR IR AREE AR B S  S R BRI T A AE
ARG I8 P & R ARk G 2 AR Al (e P IR AL AR ) - W SR B AL 2R ) 32 AR
F P450 XSHANEMEY RS A2 BUEMER M (AGE-RAGE) {5 53 [ . BT /R 2 R . (1 40 it
AWy 1 OO i R AN D e s e TR .



© 478 - AT RS2 2019 4F 4 145 31 4845 439 Chin Crit Care Med, April 2019, Vol.31, No.4

®4 B SDXRAEC | BSEETEM 10 L THEREABRERSNER

K 1D WA R PE EHEWE SSPA N
mo00100  Steroid hiosynthesis ([ EEAE ¥4 %) 0.000  Fdftl, Cyp5lal . Sc5d
mo04932  Non-alcoholic fatty liver disease (NAFLD, AR NE T AT ) 0.000  Ndufsl,Ndufa7.Ndufal2, Ndufs8 . LOC100912599 . Pik3r3
mo00900  Terpenoid backbone biosynthesis (T 2RAEYIA ) 0.000  Hmgesl ., Acat2, Hmger
mo00190  Oxidative phosphorylation (22 L2 1L ) 0.000  Ndufs1, Ndufa7, Ndufal2, Ndufs8 . LOC100912599
rno05012  Parkinson disease (W4 FRZESTE) 0.000  Ndufsl.,Ndufa7 . Ndufal2 . Ndufs8 . LOC100912599
rno00072  Synthesis and degradation of ketone hodies (AR B4 5 ) 0.000  Hmgesl ., Acat2
mo04933  AGE-RAGE signaling pathway in diabetic complications 0.000  Serpinel , Collal , Colla2, Pik3r3

CREVRIE & AE HR 1) AGE-RAGE {55 4 )
mo05010  Alzheimer disease (P /R < HEER S5 ) 0.000  Ndufsl,Ndufa7 ., Ndufal2, Ndufs8, LOC100912599
mo04670  Leukocyte transendothelial migration ( F 20 s N K2 56 8% ) 0.000  Myl9, Esam, Pik3r3 Cldn23
mo05016 Huntington disease ( 5 {EITERIFR ) 0.000  Ndufsl, Ndufa7 . Ndufal2, Ndufs8 , LOC100912599

2 AEC T2 1T BYfiliye 1 R 40, AGE-RAGE g Wi Bl BE AL 2K 7 1) - MR SR AL 2R W) 324K, Fdftl S8 G, CypSlal JpMa/in
[ BE B 14— JBEFR L, ScSd Ak IR [ e BE 4 AL B, Ndufs 2 NADH &0 (72 2 ) Fe-S & . Ndufa 29 NADH B U (72 2 ) o W3,
LOC100912599 > NADH Ji % (12 Z ) 2k A 6, Pik3r3 SHBENRHENIEE 3 SEE 19 IE, Hmges ¥ I AT A G HF, Aca2 i
ARG A LIRS RSB, Hmger 2R 3-F63E-3- F L0 — % - 5l A I8 , Serpine | SR BHE IS WIS T 1, Colla MR H o FofE,

Myl9 A WUERZE 5 32 5 405 O, Esam Ry PN R A I EREVERR I 501, Cldn23 K Claudin-23 2

1.058+
12 0.017 3.0
Lof & ast
o b
= 08f o 2.0F
= < 1.144%
& 0.6 5 1.5 0.107
E 0.271+ =
= 04 0.025¢ 1.0
S '_w'
0.2 T 0.5

EEFMWI1674]

e e
24151
i AEC T 11 BT [ B 40, MW 167 Sy v IAIEEEI IR, Hes1 MR (5 5 R4, *P<0.01,"P<0.05 ; 5 AU HL#E, P<0.01

4 ARG SD KB AEC TS & Hes1 Fl Bax Y mRNA Rk 13

2.3 SEAEE S Notch i

231 HEAA2EDPr AR  TMT frid & A idl s
SRR, 5 A A I, =% 4 Notehl FE 1% i
BETIE, FCAEA 1.663, Notch {5 5 % i & & 4,
PEoR o AR AT L™ SD KB AEC T 20 M i A5 B
Tl AT 85 Notch 18 A IR .

232 AUfTEYE (B 4) A0 v i AT
WAL (P<0.01) ; B4 + MW167 240 i v
T REA4 (P<0.01).,

2.3.3  Notch i i T Ui# 8 1 Hesl | fi£ 8 T~ & 1 Bax
¥ mRNA 2235 (& 4): 5% EALMILL, #5404 Hesl |
Bax 1) mRNA &35 7K F- 210 i 75 (35 P<0.05) ;
T4 + MW 167 41 Hesl , Bax ) mRNA ik /K1
AW R (3 P<0.01), F£H MW167 1]
T Notch 18 B2 i i A B 75 5 | A AEC 1T 46

M,
RIS &

BT I ek PR A RO A2 L AR i A AT sl 935 7
F-BL (H 5 ZAHBE B R TR — BRI RECT Tl A

30 2.210+
)
= 2k 0.240
p
N 2.0F
bt 1.289+4
S onsp loms 0.041°¢
Z 0.096
1.0
%
£ 0.5
0

et
4151

EEETMWI1674

Gt

AL
4151

EEAMWI674]

B4 T 1, < B ) 2 i T v W B ST 3 M T il
43, 1 AEC 11 4 Ja A il 4 SO s 42 il 25
AP, ASBIFE b B3R T IEH ARC 1T 40 5 5 4
FFRG AEC T 4NAE A 2R (s, I8 a5 R H
57824, it 22 R 1 162 4N, A4 54 4~ iR
HEE, 18 N FHESENR., LAEREAEES
5 R R B, T AN s R 22 R E A
FEEZH5Y AR, BT AR X, 225 E
13 8 B A AT T T e AR S 25 R B4 T
% T AN 5, 2 PASO (CYP) AR 2ok kgL
WERR AL | FA 0 B A5 R i S AR G, T R4 & R
A FR RS T Noteh 15538 1, HLAWH] Noteh {55
T PO I T LA R A R B AEC T 4R R T,
CYP S5 il | AMEMEY s . A 0T
FEARIE, CYP R e A A S s Ry 2% it i S B
0, w3 A R 5 A 1004 B E Lingappan
Al O UYL, CYP1 PR R /N B LB A 26/ R
XoF v SR 40 ) vk T R, B CY P AT 28 fiff o 4R
SEME . BRI R Z 4T TE CYPL 55



FRAEFE TG AR EE S 2019 4F 4 H 45 31 3845 4 1] Chin Crit Care Med, April 2019, Vol.31, No.4

. 479 -

SEH AR EE T T T CYP2 5 e A
IR ED . ARSI RN, CYP XN R AR
WP OCIBAR 28 B, A Tl % A% CYP2, UDP-
BRI TR L RS LA S A B IR S- 6 B 7 v 4
TR G R B R R ARC 1T 40 nT g i 1
TN CYP2 , UDP- 4 2 4l i W 7% B AN GO AR A e T
JKEE RS 1 B9 ZE5, 500 CYP X P IR R s
HNEPERIFC ARG, 22 e S R R S DR A i i

e ARG, TR E A R E £ T8 LB
it e, B2 — RYVRBLE A, f35 NADH M &0
(32 Z 1) Fe-S %5 1 (Ndufs1 ., Ndufs6 . Ndufs8) Dk &
NADH fiit &0 (72 Z ) o W3 (Ndufa7 . Ndufal2)
F ik B B K. Ndufs Fl Ndufa 7E i NADH Jiit &
it 52 AU T R AETR Y, S5 0F I EE i T
33 5 T, v AR R R T Ndufs F1 Ndufa B9 £5 51
T NADH IS B 2 A 1K 1 BB, 5280 = B iR iR
T (ATP) Az B/ | 3 MUK (ROS) 35 m | ek i
5 EEL ST AT, AT T 2R = A 305 . Sepehr 251100 %
M, 5 A AL, A SR EE 4] NADH L id 5 L
(NADH/FAD) T B 30% , #5715 i A 0 il 1IP0I % 1)
YEA, X S5 AWF 5T 25 R AR TR, = 4802 30 NADH i
SR AR T rohfgbeg AT [ ROS 4
SN, AWFIEHE— 4R R T BRI A 5 )
Ndufs1. Ndufs6 . Ndufs8 . Ndufa7 . Ndufal2 & 5 i Zh
fig, NI 5 2 NADH JB U &1 T T RERE AT .

Notch 15 538 4 1T 38 1 & 55 40 384 5 . ok A
e 0 i 1 f , DA T 9081 35 0 22 A B LG B AR
REA A 5T B, Notch il asd b 8 I/ T AH 515 50 1%
ESFAERET ), Zhang 27 BT Bow , 7EBRIAL /
WA f, Noteh 28 3305 Bl & 104 45 R JE 1Y
BTG I0 , 77 Noteh 18 56 0 1 390 T 22 it S AL 0005
FEEE AN IR T AWFIEFIRE B, & E R S
Notchl 2 17 AEC 11 41 f v k88 i, A y ik
FEEIRI 7] MW 167 076 Notch 55318 )5 , 40 Mo 14 7
PO BT ek, 2R ) 4E0 2% 58 0] B JE A S Notch
A AR T

L5 TR A9 8 o R TR AL R TR A
FlE AR T AEC 11 40 i 25 55 85 1 B9 AA 6 A Wt
L FIi6e, KB40 AR 5 2 P450 1R, Gobiff 4
TEBEER AL . Notch 15 538 s 4530 % ] i 5 = S 1 40
AEC T 40 ML A ¢, Ry itk — 2B AR ST FUR YT =
AR PO T S SR (AR R A 2R 4 R
2 IE

RIBRZE A1 75 TR AR e
S

[1] Wang J, Dong W. Oxidative stress and bronchopulmonary
dysplasia [J]. Gene, 2018, 678: 177-183. DOI: 10.1016/j.gene.
2018.08.031.

TEUR B0, ST 55 | SR T I A0 R 25 B DR A2 Ak (1),

FRAB G G m R R | 2018, 30 (8): 737-742. DOI: 10.3760/cma.

J.1ssn.2095-4352.2018.08.005.

Wang J, Huang D, Mo LQ, et al. Mormorphological and functional

changes of lung cells in hyperoxia environment [J]. Chin Crit Care

Med, 2018, 30 (8): 737-742. DOI: 10.3760/cma.].issn.2095-4352.

2018.08.005.

[3] Wu D, Liang M, Dang H, et al. Hydrogen protects against
hyperoxia—induced apoptosis in type I alveolar epithelial cells
via activation of PI3K/Akt/Foxo3a signaling pathway [J]. Biochem
Biophys Res Commun, 2018, 495 (2): 1620-1627. DOI: 10.1016/
j-bbre.2017.11.193.

[4] Srejher M, Navratilova V, Paloncyova M, et al. Membrane—attached
mammalian cytochromes P450: an overview of the membrane's
effects on structure, drug binding, and interactions with redox
partners [J]. J Inorg Biochem, 2018, 183: 117-136. DOI: 10.1016/
j.jinorghio.2018.03.002.

[5] Veith AC, Bou Aram B, Jiang W, et al. Mice lacking the cytochrome
P450 1B1 gene are less Ssusceptible to hyperoxic lung injury
than wild type [J]. Toxicol Sci, 2018, 165 (2): 462-474. DOI:
10.1093/toxsci/kfy154.

[ 6] Lingappan K, Maity S, Jiang W, et al. Role of cytochrome P450
(CYP) 1A in hyperoxic lung injury: analysis of the transcriptome
and proteome [J]. Sci Rep, 2017, 7 (1): 642. DOI: 10.1038/s41598-
017-00516—x.

[7] Dinu D, Chu C, Veith A, et al. Mechanistic role of cytochrome
P450 (CYP) 1B1 in oxygen—mediated toxicity in pulmonary cells:
a novel target for prevention of hyperoxic lung injury [J]. Biochem
Biophys Res Commun, 2016, 476 (4): 346-351. DOI: 10.1016/
j.bbre.2016.05.125.

[ 8] Lingappan K, Jiang W, Wang L, et al. Sex—specific differences in
hyperoxic lung injury in mice: role of cytochrome P450 (CYP) 1A [J].
Toxicology, 2015, 331: 14-23. DOI: 10.1016/j.tox.2015.01.019.

[ 9] Lingappan K, Jiang W, Wang L, et al. Mice deficient in the gene for
cytochrome P450 (CYP) 1A1 are more susceptible than wild—type
to hyperoxic lung injury: evidence for protective role of CYP1A1
against oxidative stress [J]. Toxicol Seci, 2014, 141 (1): 68-77. DOI:
10.1093/toxsci/kful06.

[10] Sepehr R, Audi SH, Maleki S, et al. Optical imaging of
lipopolysaccharide—induced oxidative stress in acute lung injury
from hyperoxia and sepsis [J]. J Innov Opt Health Sci, 2013, 6 (3):
1350017. DOL: 10.1142/5179354581350017X.

[ 11] Sepehr R, Audi SH, Staniszewski KS, et al. Novel flurometric tool to
assess mitochondrial redox state of isolated perfused rat lungs after
exposure to hyperoxia [J]. IEEE J Transl Eng Health Med, 2013, 1.
pii: 1500210. DOI: 10.1109/JTEHM.2013.2285916.

[ 12 ] Ferrari M, Jain IH, Goldberger O, et al. Hypoxia treatment reverses
neurodegenerative disease in a mouse model of Leigh syndrome [J].
Proc Natl Acad Sci U S A, 2017, 114 (21): E4241-4250. DOI:
10.1073/pnas.1621511114.

[13] Jafari G, Wasko BM, Kaeberlein M, et al. New functional and
biophysical insights into the mitochondrial Rieske iron—sulfur
protein from genetic suppressor analysis in C. elegans [J]. Worm,
2016, 5 (2): e1174803. DOI: 10.1080/21624054.2016.1174803.

[ 14 ] Das KC. Thioredoxin—deficient mice, a novel phenotype sensitive to
ambient air and hypersensitive to hyperoxia—induced lung injury [J].
Am ] Physiol Lung Cell Mol Physiol, 2015, 308 (5): 1.429-442. DOI:
10.1152/ajplung.00285.2014.

[ 15] Coraggio F, Pischel R, Marti A, et al. Polycomb and Notch
signaling regulate cell proliferation potential during Caenorhabditis
elegans life cycle [J]. Life Sci Alliance, 2018, 2 (1): €201800170.
DOI: 10.26508/1sa.201800170.

[16] Zhang Z, Yan R, Zhang Q, et al. Hesl, a Notch signaling
downstream target, regulates adult hippocampal neurogenesis
following traumatic brain injury [J]. Brain Res, 2014, 1583: 65-78.
DOI: 10.1016/j.brainres.2014.07.037.

[ 17] Zhang HM, Liu P, Jiang C, et al. Notch signaling inhibitor DAPT
provides protection against acute craniocerebral injury [J]. PLoS
One, 2018, 13 (2): €0193037. DOI: 10.1371/journal.pone.0193037.

(Hickis H Y - 2019-01-25)

[2

[



