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Losartan regulates oxidative stress via caveolin-1 and NOX, in mice with ventilator-

induced lung injury
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Abstract: Objective To investigate the effect of losartan in regulating oxidative stress and the underlying mechanism in mice
with ventilator-induced lung injury. Methods Thirty-six male C57 mice were randomly divided into control group, losartan
treatment group, mechanical ventilation model group, and ventilation plus losartan treatment group. After the corresponding
treatments, the lung injuries in each group were examined and the expressions of caveolin-1 and NOX, in the lung tissues were
detected. Results The mean Smith score of lung injury was significantly higher in mechanical ventilation model group (3.3)
than in the control group (0.4), and losartan treatment group (0.3); the mean score was significantly lowered in ventilation
plus losartan treatment group (2.3) compared with that in the model group (P<0.05). The expressions of caveolin-1 and NOX,
were significantly higher in the model group than in the control and losartan treatment groups (P<0.05) but was obviously
lowered after losartan treatment (P<0.05). Co-expression of caveolin-1 and NOX; in the lungs was observed in the model
group, and was significantly decreased after losartan treatment. Conclusions Losartan can alleviate ventilator-induced lung

injury in mice and inhibit the expression of caveolin-1 and NOX; and their interaction in the lungs.

Key words: losartan; caveolin-1; oxidative stress; mechanical ventilation; acute lung injury

Z Ve (acute lung injury, ALD2&—RhL) z
AR UEAE A e R B AP S L AR B I R ZR
AR R DL e D R A 5 ™ ek g A K A o
S, Bt WIS LA BIE SR R T H £3)3Z  FLAK
T AT S5 43 (ventilator induced lung injury, VILI)
B 22 B ORI B2 1 . HLMGEE ST
TR F14514% , AT BRI 2 P A RS2 A, 5 RS AH

s H#A:2015-10-11

EEWH | RAE BRI 4 (WSTJJ2013121544010219820
6013242)

YEE BT B, 2 FEE S  E-mail: wsim163163@163.com
BEEE 2 0, 252, AR 3I1, E-mail: myIx99@163.com

KT T FAE P S U B A FEUE T KR
ORI AR, VR 20 e 1w 25 SR 6
Z— /INes K/ INEEE -1 (caveolin-1, cav-1) 7EH IR S,
JIT S Sy AR A A R v e S S R VR
WFEIESE , B R — 1L % 5k 2 & 4t (reninangiotensin
system, RAS) [FIFEAEZET00 VB i S SR 4Lt
RIFZFP R . MURGE IS [ 2k 5
ZHZL P R RAS R GRS B VIAH G , RAS (5 538
P& OCHE 5 A KR 11(Ang- 1D TEiZad B bl
i A U VR IR & s L P (IR
ik Z I ZAEPE , S RS BRI R 1 2%
i RIS AHOCHF ST 2B A2 Ml AR ik At v )=y




- 1740 -

J South Med Univ, 2015, 35(12): 1739-1744

http://www.j-smu.com

R AR - KA -IE I A R 58 (RAAS) Al R e i 4]
LN EALRIHUKE IR B RO . cav-15
RAS¥IZ: 5 T HUMIE TR S E O 72>
(B =5 A B AR F AT JCAHCARIE . ASHIESE
OLE A IR AL P £/ BRI S cav-1 244
AR F NOX YA S , R —H /e LG i
003 P B A CEL O 2R LA ROR il 4 2 P 4 B IR ) 5
M, AHUARGE I S B R T A A R
etk

1 R E5AE
1.1 £

{g ekt SPF 2% C57 /Nl 36 H, th i 7 BERF
SE AL ORI BT I 20~25 g
1.2 SEEEIXH]

SPIG AT MR AT Z5A BRA R A E] /NRIE
P cav-1 5L el NOX 4T F 26 5 Abcam 2y
] 5 i EAL E IR £ 488 B EhRiC Il APt/ BT
& .Cy3 9 hrc I ET TR A 35 = KA
] s 2 A ZUHIB (RIPA)IA [ Life AR AN 7 BCA YL
IR &% [ Thermo 2 F) ; DAB i (a3 W [
EWAEYHARLF], S A E A (BSA)IE H M BT
EA Y AR F] . PVDF I H Life AR A A
DAPI 4 H 32[E Abcam A H]
1.3 A

WP B 0 SR BHREAE PR A BR A wl A2
fit) ALC-V85 HI /N gl W #)1. ; PowerPac BasicX %I £
FHHL K8 A Bio-Rad A /] (EEMASRAF]) 3 96610
% OLY MPUS 4 7] U-LS30-3 414 s iti{3 A BioTek
> ) Synergy s it 1 40 S F1 44U R Odyssey 24
LI-CORZ,
1.4 56520

36 HUSAEMENE CE7/INRBHL 3 Axof BAZH B aliga >
25252 (losartan, LST) HLAE S A5%2H (mechanical
ventilation, MV)FIIEIFZH(MV+LST)4A4 , F4H9 H ., B4
LR IVDIZR 2 PR P/ MR 10 mo/kg FiSEA TR TP
HEE 1,
15 #AES

SMEI BRI ZH /N B ST IIRY T AN R A R
20 mL/Kg IR 38 S A, W LY 12 2, IS 130
UImin, SR 2 SRR EE 21%) o AIUGE TR LA
0.5%)8 % 228 58 4 BRI/ ISR, K8 /N BRI M [ 5
VI 80 B BRI 588 0, LA 226G (Th) Y T BR B B2
WPIZHIL, Sk 2 e NS Rtk 2 I8 o7
N 2~3 mmAb, [ B EE, TR THUGES 2 h,
1.6 ARAHI&

MUBRGE 5E BUE  EF  [R EA AL 84520 /N B, T A

SERL BN, S AN 25 A AT A e v
2 mLx3 YK, MK SRR 5 mL/HL 4 “CFRHE 4000 g
B0 15 min, B EIFFR L BCA RGN Ik R, WA
Jiti_F- 2 0% R EH AR AR 1 , o A
WS, Hil45 4 pm B R4 T HE Yo R e 4k
Yeta, Al RS B AT s T A R 1 A
FHOCHSIN
1.7 &G LI Pt L5

F A I 2R T 59K T 4 “CIA4E 12 000 ¢
24,00 15 min, BT REMAR B In AR LA MR, F
TTBERCHLTK . FLTKES S ARYE /TR ic VI E 8 A
JITHE X BEE I , W B 1 A% 25 PVDF B, 5% 1ML
THFEMA (BSA)EH MG MR T 4°CHEE i a1k
TBST VeV (EIRZE i E I 1 h TBST I
URBET , LT AN
1.8 HE % & % Smith %

/INERUEHL A B D) i B KAk R AR AR
R et e, DB EERS K I RGER
PERI R o IEE A WA T AR, DL Smith 8 7
SRRy
1.9 fBEMABFERE

/INEREH S B D) s B KAL) AR T
BAAGURIESE IS NI S AL 4 CIREE—HTiE
B, —PUEE ERUG , BERRER IR (PBS) 787Uk
F2YK, 37 CHE HiiFE 30 min, FRR LABERREL 22 v
T 2 V%, DAB Y i A0, AR A 2 A2 Yeanfoiz s i
K E R IEE A R TR,
1.10 4882 fa KA

/NI ZAT B U R A i KRS A T A
Ul A& &, TRk /N BUE A cav-1 — 470 Fi 4 PR
NOX,—¥T,4 CIFH 1, I H 5T , LABSRRER 2% vl
W (PBS) 78430k b 2 UK, [RIEH i i 2 b 5 —HoAE X Rz frY
WP, 37 CHETREEIFE 30 minJ& , IA =& —
DAPI Ytz ), 57 BRI TG b i TSI AR, R
FH1 DP manager 44 5 UG & AL B
1.11 %itZ o

PEFH SPSS 13.0 ettt A T8 434, T4k
P AR, (A2 ) 3R ; U] LU AR R HA R
R, A5 AL B P FLRCR FH SNK - K56,
P<0.05 FrRZERA G Lo SR LIRS
B A0AT , A5 2H RS P H AR 2253 , LA P<0.05
FREFHGIEE L

2 R
2.1 M2 IR IR R B AL 7 5
HE JL (a0 W ildss AR, X A2 S rpafi s v e

IHEHINRAS B UE L BRI NS H e ity



http://www.j-smu.com

J South Med Univ, 2015, 35(12): 1739-1744

- 1741 -

RIBRE R, AR DU A AR o AU T2/ B
AT LR R AR IS AR T AT A A , it ]
B 1 R, S SRR 15, I s LA I A
HARPEAINGRIE 67720/t P Al WA 5 4
AR syt B A — R R (B LiE 2/

SR B8 (1 1) o SR Smith 43R A 441/ N
SRR , 25 3 W A0 B (0.4) B spali i b
52520 (0.3) , HUBGE AL/ U7 R B I Sl Jin o
(3.3, P<0.01) 3BT 4/ N BRG0P B b LG < 2L
A% (2.3 vs 3.3, P<0.01),

E1 NRIERHERE
Fig.1 HE staining of lung tissue of the mice (Original magnification: x 200). A: Control
group; B: Mechanical ventilation 2 h group; C: Losartan group; D: Ventilation + Losartan

group.
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Fig.2 Immunofluorescence double staining of the lung tissue of the mice for cav-1 (Red) and NOX, (Green) (Original magnification: x200).
A, E, I, M: Control group; B, F, ], N: Mechanical ventilation (MV) 2 h group; C, G, K, O: Losartan (LST) group; D, H, L, P: MV+LST group.
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Fig.3 Immunohistochemistryfor cav-1 expression of the lung tissue of the mice (Original
magnification: x400). A: Control group; B: Mechanical ventilation 2 h group; C: Losartan
group; D: MV+LST group.
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Fig4 Immunohistochemistry for NOX, expression in mouse lung tissue (Original

magnification: x400). A: Control group; B: Mechanical ventilation 2 h group; C: Losartan

group; D: Mechanical ventilation group+Losartan group.
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Fig.5 Expression of cav-1 and NOX: in lung tissue
detected by Western blotting. *P<0.01 vs control group; “P<
0.01 vs MV group. N: Control group; MV: Mechanical
ventilation 2 h group; LST: Losartan group; MV + LST:
Mechanical ventilation group+Losartan group.
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