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(FHE] By BITERSIE NG E 11 -1(Cav—1) BERR LT 0l A3 R0 A5 R K F E2 AT (Nif2)
I I BN RN AT 3RA , DA SR NI AR SS Ml A (VILD) BRI ER. AiE 8% 90 HIdRe
£ SD R ERILHENIECTE R0 9 41, 440 10 H : RFARAL (Sham ) AU VI miASE < 5 fRy @< (PV)
LTh,2h &4 ; KA (VT)#T (40 mlvkg) 1 h, 2 h 41 ; BR R KB ER PP, s B %51 (Rsg) AL I +
KVT#HS 1h.2hZH (PP, 5 Rsg 1 h. 2 h 21 ). P TALFRLL 535058 AT 1 h B HEFEST PP, (15 mg/kg) sl
B Rsg (5 mg/kg)o MR R AFEIR R, SR AU ML VR (BALR), FHEASCIENEE (EB ) S a6 G0 il ifn 4558 1755 ;
FHBEE G W B SE (ELISA ) A BALF IR0 F — o (TNF- o ) 6 SEBOE TR 1 (AP-1). A% 565t
A B (NF-xB). 4N 2 -8 (11.-8) 7K HUIBALZ, VLA / 5 Huqi (W/D), e T IR A2 4y
PHA AR 5 L0 05 D00 2 e A AL il (MPO ) 6 5 FH R B 57 — TR A il S 0 (RT-PCR )G Nef2 mRNA 3k 5
JHEE BT 2 BN iR 56 (Western Blot) K6 B AR Ak /N5 26 11 -1 B &= FRFEHE 14 (pCav-1-Y14). Cav-1. id & fk
VIR YS S E Z AR v (PPAR v ). B8 HH A 8 11 -5 (claudin=5) 85 13345 K& Nrf2 A 5T i
HIE A s HE A ALERIN PPAR v | claudin-5 BHPEZRIA . £5R  Sham 411 PV 20 filiZH 240 B & 9 B~
MR AR PRI TC 22 5. R VT US43 7™ & il W/D FUAE . EB £ . MPO 75 PEM BALF H TNF-« |
AP-1. IL-8 NF—xB 7KF-%¢ Sham 21 J2 PV 41 W] . F+ &, pCav—1-Y14 | Cav-1 ik} i 2 5 T Sham 41 & PV
ZH, PPAR vy . claudin-5 263k 0 5 ZAK T Sham 49 K% PV 20, -5 AR H P 5 MA% AHDBE Nif2 2635 5 Sham 20
M PV LHICG 24255, PP, 5 Rsg FALTUJS , Ifi W/D [L{H . EB & & . MPO 3% ¥E 1 BALF fff TNF-a . AP-1 .,
IL-8 ., NF—kB /K FRI8R VT 20 B A 5 JiliZH 21 Nef2 mRNA ek B LI h0 ; MAZ Y Nef2 25 383550k VT 4
WA S 98 (A% Nef2 251 ORBE(ED < 1h 2 0.61£0.06.,0.56 =0.06 £ 0.31+0.02, 2 h >4 0.38 £0.06., 0.43 +0.07
Lt 0.22+40.03, 3 P<0.05 ), &AM N Nef2 S FRIETC2E 55 PP, WAL pCav-1-Y14 KB BALF R VT
ZH (JREEAH : 1 h 4 0.89+0.04 [1 1.48+0.02, 2 h 2 0.86+0.02 [t 1.31+0.01, % P<0.05) ; PP, &% Rsg T kb #i!
2] PPAR v . claudin-5 {8 [ R AW W8 F K VT 2L (PPAR y (JKEEE) : 1 h 2~ 0.34+0.07, 0.42+0.13 Lt
0.17+0.07, 2 h 2 0.38 +0.09., 0.33+0.07 F 0.16+0.03 ; claudin—5 (R EEH) : 1 h 24 0.33+0.05. 0.38+0.07 L1,
0.14+0.03, 2 h } 0.30+0.06, 0.31 +0.04 [£ 0.17+£0.04 ; ¥J P<0.05), £t i Cav—1-Y14 BRIk 0] 34
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[Abstract] Objective To investigate whether the inhibition of caveolin—1 (Cav—1) phosphorylation will
regulate effectively nuclear factor—erythroid 2-related factor (N1f2) signal pathway and downstream effector molecules
and protest against ventilation induced lung injury (VILI) in an animal model in vivo. Methods Ninety male
Sprague—Dawley (SD) rats were randomly divided into nine groups (each n = 10): sham group in which rats did not

receive ventilation but received tracheotomy; lung protective ventilation (PV) for 1 hour or 2 hours group; mechanical
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ventilation (MV) at high volume tidal (VT, 40 mL/kg) for 1 hour or 2 hours group; protein tyrosine kinase inhibitor PP,
or rosiglitazone (Rsg) pretreatment + high VT ventilation for 1 hour or 2 hours groups. The two pretreatment groups
were given intraperitoneal injection PP, 15 mg/kg or intragastric administration of Rsg 5 mg/kg 1 hour before ventilation
respectively. The rats were sacrificed after model reproduction, and bronchoalveolar lavage fluid (BALF) was collected.
Pulmonary vascular permeability was measured by Evans blue (EB). The levels of tumor necrosis factor— oo (TNF- o),
activator protein—1 (AP-1), nuclear factor-xB (NF-«B), and interleukin—8 (IL-8) in BALF were determined by enzyme
linked immunosorbent assay (ELISA). Then the lung tissues were collected, the lung wet/dry ratio (W/D) was calculated,
the changes in pathology was observed with light microscope, and myeloperoxidase (MPO) activity was determined by
colorimetric analysis. Nrf2 mRNA was determined by reverse transcription—polymerase chain reaction (RT-PCR). The
expressions of Cav—1 tyrosine residues 14 phosphorylation (pCav—1-Y14), Cav—1, peroxisome proliferators—activated
receptor Y (PPAR vy) and claudin-5 as well as Nrf2 in cytoplasm and nucleus were determined by Western Blot.
The positive expressions of PPAR v and claudin—5 in lung tissues were assayed with immunohistochemistry staining.
Results There were no obvious pathological changes in the lung tissue in sham group and PV groups, and there were no
significant differences in all the parameters between the two groups either. However, the injury in lung tissue was severe
in the high VT groups in which W/D ratio, EB contents, MPO activity, and TNF- o, AP-1, IL-8, NF—«B levels in BALF
as well as the protein expressions of Cav—1 and pCav-1-Y 14 were significantly higher than those of sham group and PV
groups, and the protein expressions of PPAR vy and claudin—5 were significant lower than those of sham group and PV
groups with a dose—dependent manner; but Nrf2 expressions in cytoplasm and nucleus did not show a statistical increase.
After pretreatment of PP, or Rsg, W/D ratio, MPO activity, EB contents, TNF— o, AP-1, [L-8, and NF-kB in BALF were
significantly decreased as compared with those of high VT group, and RT-PCR showed significant up—regulation of Nrf2
mRNA in lung tissues too. Moreover, there was a statistically significant increase in expressed Nrf2 proteins in nucleus
in PP, or Rsg groups as compared with those of high VT groups [Nrf2 in nucleus (gray value): 0.61 =0.06, 0.56 & 0.06 vs.
0.314+0.02 at 1 hour, 0.38 +0.06, 0.43 =0.07 vs. 0.22 +0.03 at 2 hours; all P < 0.05], but no significant difference was
found in the expression of Nrf2 protein in the cytoplasm among all groups. The protein expressions of pCav—1-Y14 in
PP, pretreatment groups were significantly lower than those of high VT groups (gray value: 0.89 +0.04 vs. 1.48 +0.02 at
1 hour, 0.86 £0.02 vs. 1.31 £0.01 at 2 hours; both P < 0.05); but expressed PPAR y proteins and expressed claudin-5
proteins in PP, or Rsg pretreatment groups were significantly higher than those of high VT groups [PPAR vy (gray
value): 0.34+0.07, 0.42£0.13 vs. 0.17 £0.07 at 1 hour, 0.38 £0.09, 0.33+0.07 vs. 0.16 == 0.03 at 2 hours; claudin-5
(gray value): 0.33 £0.05, 0.38 +0.07 vs. 0.14 £0.03 at 1 hour; 0.30 £0.06, 0.31 £0.04 vs. 0.17£0.04 at 2 hours; all
P < 0.05]. Conclusions The inhibition of Cav—1-Y14 phosphorylation can increase the expression of Nif2 in the
nucleus, then result in an increase in the protein expressions of PPAR y and claudin-5 of its effector molecules. This
effect can reduce the inflammation and capillary permeability of lung tissue in the model of VILI.

[Key words] Phosphorylation of caveolin—1; Ntf2; Peroxisome proliferators—activated receptor y; Claudin-5;
Ventilator—induced lung injury

Fund program: Health Department Foundation of Guangxi Province (Z2014323); Clinical Specialty Construction
Project of Guangxi Province (2014-13)

TS Rt (VT) 38 0™ AR #9822 i m]
fefi Jii 1 e Ke 9 Rz 40 i AR Bl A 22 0 1% PR S (ROS)
I FBCEALIR R A , TS | 2 TR I 98 5 Ji
N, S T B HLAE S 45 47 (VILL) %) EE 22 AL
Z " BT B2 A 2 (Ne2) LIRS

ARV H T AT Cav—1 635, I 78 %6 ] Y
o R 1 S R A R AL, LA /DN 2 1 s R o
14 (Cav-1-Y14) B2 1L (pCav—1-Y14 ), AT
Cav—1 B 1k, Bicst VILLD' " PRk, AT B4R K
VT3S AN Cav—1 FEIRFFINH] Nef2 A5E SETEE

SEAY BT AEAE SO A EE S AR e AR i 4
VEFH I /N85 B 11 -1 (Cav—1)1""", Cho %57 %
B Nef2 AR N Pparg 7T giifithisd S ALY RHA I 5EY)
WG SZ AR y (PPAR vy ), 1fif PPAR «y % 3¢ ik Bk F
Nrf2, PPAR vy 7EI IR A A B S 5E S H 2 5%
S TR AE T | R N R AT e
e A 85 H -5 (claudin-5) T 8 KX 52 402 15
Pht s A AT IR T SE, K VT ST

1% PPAR vy FRIKFEAG, DT i o 42T i <40 45
SNE SN, 80 R R 1 S A s s
il Cav—1 R AL AT W8GR IR ALAE S5 R #6347,
i VILI BB i B g e A

1 #R5HE%®

11 SEEGShY oA SRR il 2% - (R AfEE SD KRR,
ST 220 ~ 250 g, T PE EERF RSS2 80 sh 9 e
AL P ATIES  SCXK #H: 2009-0002., F#BEHLEF



rhARfE FE A fBE S 2016 4F 6 55 28 %5 6 # Chin Crit Care Med, June 2016, Vol.28, No.6 * 549 -

TR o 41,41 10 Ko B ESK A S R
KRFAEWE . FAR (Sham) U T E VI
AN 5 AIUHGE 45 2R BRA TS DI D LAGE <
1.2 HLAE RS B0 5 B A 35 3 o W0 R
60 X /min, WIFLH 1:2, PRIPPEES(PV)1 h, 2 h
ZH(PV1h,2h4)VT 6 ml/kg, FF<KIEE (PEEP)
5 emH,0 (1 emH,0=0.098 kPa); K VT i A 1 h,
2 h 41 VT 30 ml/kg, PEEP 4 O ; Fi% 52 25 [ i
HI7) PP, 2% B K S (Rsg) FALFE + K VT3l 1 h,
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*1 BAXRMALBGIERIN BALF REHEEFKRFLE (x£5)

) FE (F)DAD 4 (4%) W/D HfE EB (ug/g) MPO (Ulg) TNF-« (ng/L) AP-1(ng/.)  IL-8(ng/L)  NF-«B(ng/L)
Sham £ 10 0.61£0.04 4634043 1347£041(5) 070+£0.03 5268+ 424 051£0.06 2119+ 225 0.76+0.14
PV1hdl 10 0.62+0.05 4.61+025 13.62+042(5) 0714003 5603+ 397 057+0.08 2170+ 2.09 0.79+0.08
PV2hl 10 0.61+005 4.67+028 1345+027(5) 072+0.03 6226+ 405 066+0.05 2426+ 2.11 0.89+0.06

6.79+0.48%" 6.00+0.22°" 17.83+0.61(5)™ 2.00+0.08*" 358.96+ 7.92% 1.63+0.08*" 23530+ 12.44°> 4.02+0.28°
10.1940.74 6.97£0.090%23.69+1.37(5)% 252 +0.12% 462.08+ 9.82?" 2.66+0.10% 34428+ 724 6.77+051

KVT1h4 10
KVT2h4 10

PP, 1h#l 10 5.61£046° 5.06+0.17° 1547+£0.42(5)° 1.28£0.04° 291.95+ 9.55° 1.06+0.10¢ 182.08+10.55 2.29+0.11°
PP,2h 10 7.44£0.44° 6.10£0.10¢ 20.28£0.54(5)° 1.74£0.03° 392.35+£16.73° 1.59+0.08° 240.86+12.46° 5.31+0.23°¢
Rsg1h 4 10 5.78+0.23° 5.1240.23° 1534+£0.48(5)° 1.30£0.03° 300.05+ 851° 1.18+0.13° 181.33+12.05° 2.37+0.14°¢
Rsg2h 4 10 7324045 6.194+0.14° 20.50+£0.74(5)¢ 1.75+0.04¢ 398.36+15.56° 1.60+0.11° 246.46+13.06° 537+0.17°

4 : Sham UM TR, PV AW AP PRI AL, K VT AN il 4L, PP, 8% Rsg 210 T U RR BRI 51 70) PP, L8 451 F b . +
K VT IES L ; BALF 30 S AE MR YRR, DAD Wk B PEA 05 RGEVE, W/D gl / Bk LU, EB B SR , MPO it S AL il
TNF- o HRPRERFEH T — o, AP=1 ARG RT3 A 1, 1L-8 S AN 2 -8, NF-kB W% 541 —«B 5 5 Sham 4 LLE, P<0.05; 5
PV IR LA, PP<0.05 3 SR VT 4LIEIHLES, ©P<0.05 5 552 Pl dli s

R 2 RAKXRIZAL Nrf2 mRNA ik . fiZFRE Nef2 EARIE

R AfizA4R pCav-1 . Cav—1.PPAR v . claudin-5 EH XA (x +5)

i FWE Nef2 mRNA Nif2 & OREE(A) pCav—1-Y14  Cav-17%E[  PPARvy &F claudin-5 &
ZH 7

(H) (AMH) R CREETH) CIRBETE) CIRBETE)

A% il

Sham 41 10 0.37+0.03 0.16+0.04 0.60+0.03 0.84+0.06 0.94+0.07 0.24+0.06 0.24+0.03
PV 1h4 10 0.31+0.02 0.20+0.02 0.62+0.05 0.89 +0.06 0.95+0.05 0.28+0.05 0.32+0.04
PV2h4l 10 0.37+0.03 0.21£0.04 0.61 +0.02 0.97+0.03 0.96 +0.06 0.27+0.03 0.30+0.04
KVT1h4dl 10 0.36+0.02 0.31+0.02 0.59+0.03 1.48+0.02% 1244007 0174007  0.14+0.03%
KVT2h4 10 0.30+0.01 0.22+0.03 0.62+0.05 131+£001°" 1284006  0.16+0.03*>  0.17+0.04°"
PP, 1 h 41 10 0.48+0.03 0.61+0.06°™  0.61+0.04 0.89+0.04 1284005  034+0.07°"  0.33+0.05%
PP,2h 4 10 0.77+0.06 0.38+0.06%>  0.60+0.02 0.86+0.02° 1344004 038+0.09°"  0.30+0.06%
Rsg 1 h 40 10 0.62+0.05° 0.56+0.06°"  0.62+0.04 1411001 126+0.06°"  042+0.13%°  0.38+0.07%
Rsg2h 41 10 0.72+0.07°¢ 0.43+0.07%  0.61+0.03 1514003  127+007%"  033+0.07?°  0.31+0.04%

1 : Sham 41N RTARLL, PV 41 AR S4L, K VT 41N RO EE S 4L, PP, o8 Rsg 21 0 B 2R IR 75 PP, 51 20 6% B i i Ak P +
K VTS Nef2 W F B2 H5E K F 2, pCav—1 MR/ NG 1 =1, Cav—1 /NS 1 -1, PPAR v Wit B LW ARSI G S2 4K |
claudin=5 NI A -5 ; 5 Sham 414, 2P<0.05 ; 5 PV 4L[RMIH#R, PP<0.05 ; 5k VT 41 ks, ©P<0.05
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Fr (3 P<0.05), Ifij > FilAb FRAH ] Jo 22 5

2.3 i 2 Nrf2 mRNA 33K (3% 2) : Sham 4H | PV
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mRNA ik (¥ P<0.05), (HPASTALBEZH o225 5% .
2.4 JRLSTRI M A% Nef2 B 1 3R 35 (38 2) : Sham 4.
PV 4 K VT 4% N Nef2 25 1 A T 25 57 (3
P>0.05) ; PP, o¥ Rsg il Zb #H 27 HE B 2 $12 & B A% N
Nrf2 75 £ 1k () P<0.05), 1B 54> 140 B 4H G 22
o ML N2 FRBH TR EE R
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Cav—1 BERRALAY R VT 2H Nrf2 4% P85 1 26k W) S 8
i, 45 AL MR Nef2 25 (K E 225, XA & 7 i
SURZS T 4 i o Nef2 28095 1 Keap 9875 (1) 0
fiff B8 A A AL DU TGRS B0 21 240 A, DA T 6 240
JEL T Nrf2 26 AR LA, 5 Volonte 25 (1Y
SLE AR —B, WAL LI, K VT 4 Nif2 mRNA
F£ik5 PV AIIF T X5, 5 Tao 410 S B 25 S —
., WEFAUESE Keapl 25 [R5 & A B0AR , 78 4 o
TV A% LB Nef2 72 R A5 12 Nef2 RAE K31k
A7 N2 T Al 3 B R KR
AR AT K Nrf2 mRNA 197284k, A 52861 % 90
PP, 5§, Rsg TiAb#4H Nrf2 mRNA ik 35 Th s, o]
B2 5 LA % 5% 7, R 501 & PPAR y 38 B U Y
%%[710

Cho %57 5% BL & 3 PPAR v 2 Nrf2 119 F i3k
N, Nref2 FERAER 5T PeE T PPAR y 204
B P AR S . ARSI IR A I, Nef2 B9 1
FEIR I B Th s, 404 PPAR v 25 R IAIR B
ThE . ZIWHFEHIUES: PPAR v A W 5 AT 0E R
M RSZIG IR R IR, PPAR vy X S
KeAg 5 ¥ A W R B . S22 PPAR vy
B I ARIRFRARET, R M 55 R 7 T AR 4R R 72411 i
This, L2 W25 A o 7 B B, Cho 457
TERFFE IR K >4 PPAR vy KB /KFREARIT, Jifi2H
ZUrp Nif2 FRIkV8055 , X ZIRE PPAR v JNGE S ] 4]
5 Nef2 A A F R S A Nef2 s . A S
IRR B, Y R BCASLHS PPAR v I, Rsg THALBRZH A%



* 552 -

rhAfE FE A S EE S 2016 4F 6 45 28 4545 6 1 Chin Crit Care Med, June 2016, Vol.28, No.6

N Nef2 7RI B 5 T
Li % FERFFE b RIESS PPAR v X 41558

BT TSI S A 2 (HIV )

BRI BT 2 3 PPAR vy | claudin-5 & 13854y

RRAG, LA i 40 i A i PG L {5 PPAR vy 3L

SRR HIV SR MBS E A T, If il

claudin-5 {RFF7ES FHK -, W5 E UESE claudin-5

S ME— 4 PP 7 I A P B2 2% 400 i 1) 58 SRHAk 1 3 HL

TRAMAE LB IR MR clandin-5 1L

N B AN R R AR S A, RO A R

BELhRE e R B AR ARSI R ), Y

PPAR vy & AR KFFRARAT, claudin-5 #1315

IRFIRBEAT, DU FRF s /D B A A i A 38 i A 4%

W T R Z WA SRAR R . X5 Jang % HETY

A6 TE 73| A it A £ A4 BRI PR & B claudin-5 3K
ep AR T et S 5 BSR40 47 14 AR P o ) SIE 36 25 R A
{81, 7515 Chen % HIESL claudin-5 F KRS TS
Sl Tl LPS 51525 945 AR

Zx LA Cav—1-Y14 BERRICATHEMN Nef2 (191%

R, TIN5 F PPAR y K claudin=5

AR 3, 30 0T YA s 2L 4 S e ARG s = 40 1f. 7 55

BB RA T E L.

Sk

[ 1] Chapman KE, Sinclair SE, Zhuang D, et al. Cyclic mechanical
strain increases reactive oxygen species production in pulmonary
epithelial cells [J]. Am J Physiol Lung Cell Mol Physiol, 2005,
289 (5): L834-841. DOL: 10.1152/ajplung.00069.2005.

[ 2] Papaiahgari S, Yerrapureddy A, Reddy SR, et al. Genetic and
pharmacologic evidence links oxidative stress to ventilator—induced
lung injury in mice [J]. Am J Respir Crit Care Med, 2007, 176 (12):
1222-1235. DOI: 10.1164/rcem.200701-0600C.

[3] Cho HY, Jedlicka AE, Reddy SP, et al. Role of NRF2 in protection
against hyperoxic lung injury in mice [J]. Am J Respir Cell Mol
Biol, 2002, 26 (2): 175-182. DOI: 10.1165/ajremb.26.2.4501.

[4] Li W, Liu H, Zhou JS, et al. Caveolin—1 inhibits expression of
antioxidant enzymes through direct interaction with nuclear
erythroid 2 p4S-related factor-2 (Nrf2) [J]. ] Biol Chem, 2012,
287 (25): 20922-20930. DOI: 10.1074/jbe.M112.352336.

[5] Volonte D, Liu Z, Musille PM, et al. Inhibition of nuclear
factor—erythroid 2-related factor (Nrf2) by caveolin—1 promotes
stress—induced premature senescence [J]. Mol Biol Cell, 2013,
24 (12): 1852-1862. DOI: 10.1091/mbec.E12-09-0666.

[6] Cho HY, Reddy SP, Debiase A, et al. Gene expression profiling
of NRF2-mediated protection against oxidative injury [J].
Free Radic Biol Med, 2005, 38 (3): 325-343. DOL: 10.1016/
j-freeradbiomed.2004.10.013.

[7] Cho HY, Gladwell W, Wang X, et al. Nrf2-regulated PPAR vy
expression is critical to protection against acute lung injury in mice [J].
Am ] Respir Crit Care Med, 2010, 182 (2): 170-182. DOI: 10.1164/
rcem.200907-10470C.

[8] XUA . &Pk, skttt i S A I R 2k v 5
AT Y5 2R (1], TR BT SRR | 2005, 17 (4): 244-246.
DOI: 10.3760/cma.j.issn.1003-0603.2005.04.021.

Liu D, Zeng BX, Zhang SF. The relationship between peroxisome

[9]

[10]

[11]

2]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

proliferators—activated receptor <y and sepsis [J]. Chin Crit Care
Med, 2005, 17 (4): 244-246. DOI: 10.3760/cma.j.issn.1003-0603.
2005.04.021.

Li H, Singh S, Potula R, et al. Dysregulation of claudin-5 in
HIV-induced interstitial pneumonitis and lung vascular injury.
Protective role of peroxisome proliferator—activated receptor—y [J].
Am J Respir Crit Care Med, 2014, 190 (1): 85-97. DOI: 10.1164/
reem.201106-11510C.

AL H A KRBV AR AUBG O I U /N 8S AE
=1 B A A 5 BE Al 22 3K A 520 [T rh A8 16 T s
¢, 2013, 25 (3): 154-158. DOL: 10.3760/cma.j.issn.2095-4352.
2013.03.009.

Lin F, Xiao J, Zhang CT. The effects of mechanical ventilation
with different tidal volumes on the expression of caveolin—1 in
lung tissue and its related downstream signaling in rats [J]. Chin
Crit Care Med 2013, 25 (3): 154-158. DOI: 10.3760/cma.j.issn.
2095-4352.2013.03.009.
Maniatis NA, Kardara M, Hecimovich D, et al. Role of caveolin—1
expression in the pathogenesis of pulmonary edema in ventilator—
induced lung injury [J]. Pulm Cire, 2012, 2 (4): 452-460. DOI:
10.4103/2045-8932.105033.
o, B, T, & NEER -1 MR A -1 15
S BRI AR T EOMA 03 I 42 RO IS 0], ARG
i AR RS L 2015, 27 (7): 568-573. DOI: 10.3760/cma.j.issn.
2095-4352.2015.07.006.
Zhong R, Xiao J, Yu ZH, et al. Research on the effect of protection
against ventilator—induced lung injury via regulation of caveolin—1/
heme oxygenase—1 signaling [J]. Chin Crit Care Med, 2015, 27 (7):
568-573. DOI: 10.3760/cma.j.issn.2095-4352.2015.07.006.
Petriello MC, Han SG, Newsome BJ, et al. PCB 126 toxicity is
modulated by cross—talk between caveolae and Nrf2 signaling [J].
Toxicol Appl Pharmacol, 2014, 277 (2): 192—199. DOI: 10.1016/j.taap.
2014.03.018.
Li S, Seitz R, Lisanti MP. Phosphorylation of caveolin by sre
tyrosine kinases. The alpha—isoform of caveolin is selectively
phosphorylated by v—Sre in vivo [J]. J Biol Chem, 1996, 271 (7):
3863-3868.
Park H, Ahn KJ, Lee KJ, et al. Protein—protein interaction
between caveolin-1 and SHP-2 is dependent on the N-SH2
domain of SHP-2 [J]. BMB Rep, 2015, 48 (3): 184-189. DOI:
10.5483/BMBRep.2015.48.3.249.
Tao S, de la Vega MR, Quijada H, et al. Bixin protects mice against
ventilation—induced lung injury in an NRF2-dependent manner [J].
Sci Rep, 2016, 6 : 18760. DOL: 10.1038/srep18760.
Li Y, Paonessa JD, Zhang Y. Mechanism of chemical activation
of Nrf2 [J]. PLoS One, 2012, 7 (4): €35122. DOI: 10.1371/journal.
pone.0035122.
Zhang DD. Mechanistic studies of the Nrf2-Keapl signaling
pathway [J]. Drug Metab Rev, 2006, 38 (4): 769-789. DOI:
10.1080/03602530600971974.
Yao J, Pan D, Zhao Y, et al. Wogonin prevents lipopolysaccharide—
induced acute lung injury and inflammation in mice via peroxisome
proliferator—activated receptor gamma—mediated attenuation of the
nuclear factor—kappaB pathway [J]. Immunology, 2014, 143 (2):
241-257.DOI: 10.1111/imm.12305.
Morita K, Sasaki H, Furuse M, et al. Endothelial claudin: claudin-5/
TMVCF constitutes tight junction strands in endothelial cells [J].
J Cell Biol, 1999, 147 (1): 185-194. DOI: 10.1083/jcb.147.1.185.
Jang AS, Concel V], Bein K, et al. Endothelial dysfunction and
claudin 5 regulation during acrolein—induced lung injury [J].
Am ] Respir Cell Mol Biol, 2011, 44 (4): 483-490. DOI: 10.1165/
remb.2009-03910C.
Chen W, Sharma R, Rizzo AN, et al. Role of claudin-5 in the
attenuation of murine acute lung injury by simvastatin [J].
Am ] Respir Cell Mol Biol, 2014, 50 (2): 328-336. DOI: 10.1165/
remb.2013-00580C.
Ok 19T : 2016-04-14)
(AL - NP6 24T )



