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RE] B VEABRHAERRGALDKRFE X 24 o (LXRa) %%, 31 LXRa 7 ALI
RFEPRERANH. Fik ¥ 48 A Wistar KRNI HFHA. RARBKES IS LM (LPS)5 mg/ke &
FKR AL BIE, % A B SR EE S AE R K 2. 5 ml/kg  FEAG/E 1.2.4 1 8 h BUA BLH Bk i 38 47 . <40 47 &
J¥ 98 35 5 BB F--o (TNF-a) 7K -4 0 5 30 8 52 0@/ F B (W /D) L 48 B i 4k 9y B8 (MPOD & ¥ R i 4 R 5%
LU FHER- R A M R (RT-PCR)R M i 41 41 LXRa mRNA , TNF-a mRNA %3k ; A K & F R
B3k (ELISA)K 3 TNF-o B F B ALk MEMAR LXRe EARLHER. &R SEAKE,
ALIABG B & A AZ K5 E(PaO) ) B E KM, I W/D W . MPO EHBBEAR P B
0.05); ;R EME B R MARZH; AR LXRa mRNA 335 T &, TNF-« mRNA 35 F# (P #<0. 05), fif
HASE AN MAEH TNFoFBEAR 4 b AHE, 2FALERTRAMHARAR AR KE LXRe &
HLALITAZELPS HAE TR LXRe BEA R BB BABETHRWP §<0.05, £ EFKBHARTE
3% LXRa,LPS AT5| € AL KR ASR LXRa MERAE O E X TR, XS ALl RHH X.
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[Abstract] Objective To observe changes in liver X receptor-a (LXRa) in acute lung injury (ALI in
rats induced by lipopolysaccharide (LPS) to explore mechanism of LXRa in pathogenesis of ALI. Methods
Forty-eight Wistar rats were randomly divided into two groups. ALI model was reproduced by intravenous
injection of LPS (5 mg/kg), and control group was injected with normal saline (2.5 ml/kg). At 1, 2, 4,
8 hours after ALI, artery blood gas analysis, lung tissue wet/dry weight (W/D) ratio, myeloperoxidase
(MPO) activity, lung histopathologic changes were observed. The expressions of LXRa and tumor necrosis
factor-a (TNF-a) mRNA were detected by reverse transcription-polymerase chain reaction (RT-PCR).
TNF-a content was measured with enzyme linked immunosorbent assay (ELISA). LXRa protein in lung
tissues was assessed by immunohistochemistry. Results Compared with the control group, in ALI rats at
different time points, partial pressure of oxygen in arterial blood (Pa0,) decreased significantly, lung W/D
weight ratio and MPO activity increased significantly (all P<C0.05), histopathology of lung revealed signs of
injury. After injury, expression of LXRa mRNA in lung tissue decreased markedly, and expression of TNF-a
mRNA in lung tissue increased markedly (all P<{0.05). TNF-a increased markedly in lung homogenate and
blood serum at the same period, and TNF-a reached peak value at 4 hours. Immunohistochemical staining of
LXRa showed that lung tissues of normal rats express LXRa significantly, however, after injury, expression
of LXRa in lung tissue decreased markedly (all P<0.05). Conclusion Lung tissues of normal rats express
LXRa. The decreased LXRa mRNA and protein expressions in the lung tissue of rats with ALI caused by
LPS may be associated with the occurrence of ALL
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1.1 ShYHd RHE. B Wistar KK 48 H, &
H(2204+30)g, HE=ZFEKEFHY LB PO R4,



* 204 -

THEERAKES 20094 4 A% 21 8% 48 Chin Crit Care Med, April 2009, Vol. 21,No. 4

WS HPLEN S A4, ALLAR®KEN
LPS 5 mg/kg, Xt A A FAHEEK 2.5 ml/kg; B
#HX451.2.4.8h 4 MEFEEAE, BH 6 HAR.
1.2 B Ry % &R F e ] SR s Bk
0. 6 ml FFsh Bk K. 2753 ml B0 J5 B AL 7 46 0 b
Y IRFEE F-a(TNF-a) , BUK B M T 4, AR B K
BRBEE . AHAR-FAHEIRAEALLRE ;R
AR BIMER 0.2 g HIRSE, A LEBKW
TNF-o; BUE i R EH A ,- 70 CHRHE R K
ZERf Eot AT/ T E(W/D) N E .

1.2.1 AL ALY MPOEHNE. R
FASEH B, 28 MPO JiXE BREREY
ITEMEMRHBHTHE UERELARBAE
37 ‘CH BBk 7 HO, B4 f# 1 pmol K 1 4~ B§
HH s, MEARXHEMAR MPO FH.

1.2.2 HHEF-BE B RN (RT-PCR) K @ i
#1t LXRa, TNF-a f§ mRNA Fik:BAHR A
#1451 % % RNA, #% RT-PCR B A & VLB B K NE
EE, REFREBE—% cDNA E N B, LXRa,
TNF-o 145 B = B 8 H W B % 2 88 (GAPDH) 5
Y12 PCR B H#H T ¥, 3t 34 KAYE 3 (TNF-«
332 ). ERE| YR B Genbank # K B LXRa,
TNF-a #1 GAPDH £ ¥ cDNA %] ,% Primer 5.0
Ot A NE L ERREYREARAF. . BE
TaKaRa Biotech AR 4% . B PCR =¥ T B8 6
W S P L UK L B I LR R G 4 T LR UL GAPDH
mRNA fEA W5 B, KW 45 R L LXRa, TNF-o 5
GAPDH B R BB A RIEE (A HERR.
1.2.3 WAASK LHERESKME TNF-o &
0 - S B DU 4k e 0o B IE S 5 MR 9k (ELISA) i
W ARSI K L BB KTl TNF-o %5, %

FAEGRNGEEYEREBRATD HABERE
g, BB Z 2 H S BRIUER.

1.2.4 A4S LXRe R @0 WE . RALT ALY
BRICHEBE I AR PRI AR ES LXRa
BARSE, HEABREZSEN A (B 5 mm). KR
mERE—F e B R, BB 35 2 v (PBS)
RE—-HETAM R S REREA, CUEHR
BE ERGREEES $aRat e Ri#tT
EHBHE . EBKI A ENER 5 MLF, RAEK
AWEZM BB UEYN AEMER, Bl LA
ERK T A R ZEARN R ERE.

1.2.5 W W/DHEWE - WALKBES ES
ZUETHE BhHRTEE W/D HAE.

1.3 Gt A0 . B W A L AR (xts)
RR,FASPSS 10.0 Gt R HGTRERF £ 4
¥, P<0.05 AERHLIHEBNL,

2 & R

2.1 FHBKIE S E (PaO,) I 45 R (% 1) LPS i
& ALILJ5 1.2.4 71 8 h,PaO, 3%} B8 2148 5 B JA]
BB ETEP H<0.05,

2.2 [ W/D KAE.MPO #%#: (% 1):LPS X
ALI J& % B} 6] & B W/D e #1 MPO W3 8 3%
BT R4 (P $<C0.05),

2.3 MASAREENRCEEHEIE 1D:ALLE
4 Wb AR ] LK B8 A0 S 2 A, B R JB K e, B
WM ALt R R R < e, B N A
KB B R LT Y 5 B F i 2 B PR BT R %%
2.4 B4 TNF-a mRNA £ik(3E 1; 8 2):RT-
PCR ®BR,7E 380 bp £ 5] L. TNF-¢ mRNA # ik,
ALI 4 &I 6] A5 i 4 40 TNF-a mRNA %3538 %}
BABEAEP H<0.05), L ALIH 4 h BF.

%1 WHKE PaO, M #% TNF-« T i W/D HE AR MPO FHRIFAR

TNF-a mRNA #1% H.LXRe mRNA MIFE AR EHHE (x£5)

54 P20, B W/D §5 MPO Bt TNF-a TNF-a(ng/L) LXRa

ag - we 4 (mm Hg) A U/g) mRNA HaHA ikl mRNA 5]

gt T1h 6 103.39+ 9.21  3.59+0.11 2.145+0.190  0.18+0.04 116.24+15.69 5. 72;0. 47 1.11:’:0._04‘; 0.4540.07
2h 6 101,36+ 8,92  3.611+0.13 2.00440.134 0.2140.05 114.89+17.36  5.98+0.96 1.0940. 06 0.471+0.08
4h 6 104.10+ 8.97  3.64+£0.12 2.17210. 200 0.1940.08 118.994+12.43  5.89+0.44 1.0740.08 0.4640. 06
8h 6 104.28+ 9.11  3.64%0.12 2.18510.135 0.2040. 06 119.21+£14.82  5.76+0.34 1.0940. 07 0.4510.08

ALT#H 1h 6 74.80£10.34° 4.5340.16*  3.415%0.281°  0.5910.06°  341.23120.89* 12.561+0.89* 0.9110.07*  0.41+0.06
2h 6 68.90+11.37* 5.41+0.15* 3.636+0.223* 0.73+£0.08  712.53£28.70° 49.65+£5.19* 0.81+£0.06* 0.40%0.05*
4h 6 63.10+ 0.09* 5.7340.13*  4.51940.519*  0.8110.05*  764.301+24.93* 59.65+4.33* 0.85+0.04*  0.37+0. 06
8h 6 69.13+10.81* 5.59+0.15"  3.618+0.230° 0.64+0.06° 569.491+23.07° 29.83+2.38° 0.88+0.03* 0.38+0.07

o - 5% B 41 R 4 W B ,° P<<0. 0551 mm Hg=0. 133 kPa
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B2 RT-PCR &M%t R4 (Z) M ALT 4 CH AR
TNF-a mRNA #3ik

2.5 MiAAKME TNF-« &L (FE 1):ELISA #&
WERBR AL H &0 B S M AR S K # M H
TNF-« S EHEM B4ABEAR P H<0.05,H
UALIA4h ARERIBE.

2.6 A LXRe mRNA #2454k (E 1;E 3).
RT-PCR 458 8 7%, 7€ DNA #5 ¥ 348 bp &4 7 I,
LXRa mRNA ik, ALI 41484 & LXRa mRNA
FRByE xR B E T M (P #<0.05), HEL ALI
HA2h THREHS.

B3 RT-PCRE#MX R4 M ALIA R AR
LXRa mRNA #%

2.7 WMALALXRe BEARIHELGK ;AR
W 4~5) . X BAMANERIBEEKFEHR LXRa
BEAR.UAREERANE, AIRCREARE. BEFA
W33k, EE 440 7E i ¥ b B 40 A | I 4 A R
WEMIE. ALLAZG)E 2.4 5 8h LXRe EAE
BENBHEE TP ¥<0.05), EBEHHEM
IR0 J5 ) ¢ £ 40 ffa Fn Bt v b R A .
3 #®

EELBRPALPS RIIEH T ALT KBS, &
LPS B {4 /5 PaO, T M, M4 W/D LE A, b
FR 5 T B R K B A vk A B R I TR B K e o B
BER. WRAGAHNEHN=EZHR,F& ALI K
R R A5 A 2 v, 5 oURR (5 JiE—% . B
HTIAh ALI/ARDS £ 2 5 £ 8 EIEA £ KM
ER . HEMREAFMARE T M TNF-o. 545
M A #-1(IL-1).IL-6.IL-8.IL-13 . §i B} 2+ F. #a 4k
HF BB E. . HHEE%tR25,ALI/ARDS i

ERE-MRERN HEESRERETIENT
ERERMFEDMR., Hik, FRERTTRIUH K
EEABRMPIR TV E R S RAENAK,
LXRs BB HMARKEZHENRA RELAR
AR 4rH LXRa(Nrl h3) M LXRB(Nr1 h2) % # i
B, LXRoe FEHHER BT 08 H JEHEAR
BE/EWAR.SEFRIEHE;LXRE A6,
FLEZLHRERN D], ERBBRMKS . LXRa B—
MR BOE S F A F LB A H R I8 E B S B R
Rift WHFRESRES S EMESHSERS,
EERERAHLAF REMEBERTEA.
ARG RER:MA RT-PCR R HE ¥ K
BT AR HRE T HEKEH LXRe mRNA, HE4H
HRERA, ERKBRMAR LXRe FEEHKRE
B A B Bt MO S P S 0 UL 0 B R o R
MM NRE B FRES;LPS RGE 2 h i
A4 LXRa mRNA 4 TFH,4 h TRREHER,H#
SELBEFR SEALRE BR AL 4LXRoE
BEEBME 2 h FFEPER.4 b BRI REEZE 8 h BT
REPAEMES,LPS H 1 h J5 44 & TNF-a
mRNA AT hn,4 h K H &, BRFEBILR
Bl TNF-a WKEERS R, LRGEREEH.
LPS Al F KB A A+ LXRa ) mRNA fIEH
REKF, 5HEFEHARMPHRHTME LPS 2 FH
i E ALY BE T PR % 24k Y(PPARY, 5 LXRe [
IEBEREBRERBDERARERETHER
%, RH LXRe 25T ALI R &£,
MERN . ELPSESFHEMARSERHR
B 8 LXR T T AFEAM-2. LR Kk
# A B GNOS),IL-6 % 4 iE 1 i B9 7235 ; 3% LXR
BB 110 31 5 e 40 MR AE RN P IL-1 BB ARSI R
B-1(MCP-DERKRES;LXR MEFIERATAL
B/EREA M, T LA TNF-o f1 IL-18 BB
EAKTFEMRE EHERAR. AHRFN T
B 18 1 48 S I 3 2 A (I e W . 48 4k BEL 38 o R %)
#,LXRa #EH T0901317 fE A FASKEELEM
(hASM) 41 ML /5 » T ¥ 3% & & B§-2.iNOS,MCP-1,
EWdpPE RS EE AR 9 M IL-6 ik, Hk
- 5 40 Bt 42 9% ) % B8 F (GM-CSF) i L 4 fg £
% W% B F (G-CSF) R B 180 » IR B o BB 41 5] hASM
M E, NI R ESI BN SEEBHRY;
HL5d%A/PMRERR T0901317(50 mg/kg) 5K A
LPS(300 pg/ml,20 min), 7 2.8 1 24 h MR &
HHRBRE M, AR AR W S 40 i x40
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AF IL-8 My fuik et R 3, 74 IL-8 KFHIE
Hxt A BET M, ZUBIE LXR WRBERNRRES
BEHBFEEERNEA" A LXR EH
GW3965 e T HEME K R WG XY, oA
e 4 R B R 7 B BK R AL A TNF-a,IL-1 B &
HBRE, RAEKRERERKN, EH KR
HAMWESFMR. ERARMMEANEARPE
BTERAFLXRGHHTF2E5EHESH SR
LA B L S O RE B R, 5 R (1314RGE 4
B, AHARERBR,LPS B5E AL KB
4 LXRa By mRNA fIEHRX KBS RAT
M MR, BT A R TNF-o £ mRNA MIE HK P RE
HEBFE, 8% LXRe B8 . TNF-a F & 7]
RS REREARXR NS E ALIWER. B
HERH,LXRBEATRESINEH EHERERE
F . EWZEFEF-«B(NF«B) . ELHEA-1FES
RERBRMEENLER, AL EWHMRER
Bl EIRARNEETEERREHE,
LR, AMRARY X RAKXRMALE
ETHHEKER LXRe mRNA fIZH, T ALL 4
KEMHAA—ENREIK PR BATHE. &5
LXRe BE5T ALINARE R, HEZETRAITES
P RERBEAX.
B Wk
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ZRAHSPIREAANREREEDNVNOFER

HEFEEAAHAEREPRBEIENATREZ—. BAF-ITRELEREFRARRE, WHERFEEF-«(TNF-0) . H
A R-1BUL-1B) . IL-6 B4 R H F-«B(NF-«B) HHRERH AT K ERARE ISP BREFHBRLEHEAF HLHRE
BAXRERERFEANPE -2 TETHEIHFLZBRER NHRERTBR - AEREFENTS. RAEBSHLFAR
(CLP) I & M 5 /D B R B B L SR A R AT AR EWRITEA . BIRTATFARN I b 12 h MFR)E 1.6.12 h 47
SR5E (5 ng/kg ) BR A7 e £ FEBK IR (40 ng/ke) s T HAR B EH LB E K, RIS 1.6.12 h dE 51K E (5 ng/kg) 5 X H 41 26 4 i
BAEAEEL K, ERBRAAXEHTFEXBHSHEBFARABRL THYWHR LT R(FRE: P=0.015; HHRFELKRE.
P=0.029), iRGHESTREMNEABER, #—LRAMAEEHTRETHE T CLPERNKERE/ N NRARE FHRE N,
BHTOEMTET(NFBEAKE. MAFAMLAAFERCP)AMFESSHLPS M AEBRNBERBATFRELER.
BREANTREEBNERENEAERNSHDBRARNZEE SRR HEEATRAERG LK THBRE
BEESYFER. THERRNAXEHSHENEFEE RV REERN L RE.,

W %k & , % # B (Crit Care),2009,13(1):R11; # &, ¥
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BT JEH PR EHKRAASh WHLRM 2T X MMA() WAREWINHT, MinsEd, Fenal kg, gk

P AT LA ik AN A B 8%/ AR s ALTA (D) BRI R R4 . 7Y, PMINdabifd, RifM o] WK . 20400, NallSHl

g) B L8 AL %2, $RILEH, /0% RPEAMZiE, Mibkieg4i8eE, PPG 4 (d) M2 23661055 ALT 4l n
HE x100

2] Lo S ) ®
B2 St FULE A KRAT S h FHAINOS B EIHIE RS, FHAEMIILIR b 6 I (a) FALE 1B L iNOS P4
HHT, ALLAL (b) BRELAYINOS 14 4 55 % o VST 66 B0, o 95 305 7 i ) G 00 08 B/ S Ml PMIN, o8 - WL 4

g MR MK, X LA 4N, NaHS 4l (c) INOS HYE £ K 5ALIHL M 95 PPG 41(d) iNOS Mtk ikE ALI AW B
3 SP x400

SR

: o ' s T : ®
E3 8 FRBESHARAA ShMMEL HO-1 EAMMELL, HEMBIRZERES A (a) AL F B HO-1 ik

i, ALIH (b) M4 HO-1 HttME KA B4 £, F B T708 Bac, M8, mEfmR k4l b, NallS
H(c)HO-1 pAM: A4 ALTE B4 0, PPG 4 (d) HO-1 PHM: %A 5 AL FIfEL SP x 400
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Kip HE x100 B4 HBH NS K LR SACF LXRa, UIME EGRHE, LG
SP x400 E5 ALIHLPS#f4/54 h ABMHE LXR o B[ %A A MALE %€ SP x 400



