2530 B4 6 1 B = FE E K % ¥ W Vol. 30, No. 6
468 2008 43 A ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE Mar. 2008

ilﬁ %-' LS 1 1000-5404 (2008 ) 06-0468-04
SRR K RTALR PPAR-y RiZHHAR

ER:S SN S S AN LA (V5 = B PE R AR I e 4 ZE 0 W N RIS T , 4 VR W T 5 7 4 S0 e 5, TR
400037 ; 2 4 M [X 1548 A 3 3 B B R WRRE , 1348 K 5% 830000 ;° i Rk 46 12 e R B, 7 400061 )

W E. HW 708 28 (lipopolysaccharide, LPS) & il 1Y & M ifi #1147 (acute lung injury, ALL) JCEURE AL W5
PPARy RIKI L , %Rt PPAR-y 76 ALL A ifE o J7i 76 LPS S it K B ALL AL v, WLZE Sl Jik il < il %/ 1
(W/D) LUE i U3, H RT-PCR LA 241 PPAR-y [ TNF-oo mRNA 3&3k , F ELISA 3E 450 TNF-o 25 11251k, IFF
e AL ML IZH 2] PPAR-y IUBUE . 8528 ALL KB, PaO, B Z FEAR (P <0.05) , ili W/D LU{E 5 2 T X BREH (P <
0.05) JRERLIE /R A2 4 IfiZH 20 TNF-oe mRNA 235 715 (P < 0. 05) , 5 BL ] Il 3K TNF-o 75 2 35 T3 (P <0.05) o IE
W R EUZH AT 3k PPAR-y, LPS ) /5 iiZH 21 PPAR-y mRNA 7 1 h BIJFAR T I, 2 h BE R4S JH RS 2 S0 ah ., %
AR RG22 h SX AT REZER N4 h BEREMIHFZEE 8 h(P<0.05), &5 IEW KEMHA R
PPAR-y,LPS T 5|2 ALL A FUZHZH PPAR-y RYJE RRITAR I /KOT-3R38 T B, X T RE 5 ALL SIE RRSE AR A .

KRR o A AR SRS 52 Ay (PPAR-y) 5 SUPERHI514%5 (ALL) 5 Jig Z2 85 (LPS)

FEE 42 . R322.35;R394.2,R563. 02 ERARIRAD: A

PPAR<y expressions in rat lung tissues after acute lung injury

WANG Jian-chun' , JIANG Peng2 , HUANG Jian® , QTIAN Gui-shengI ('Institute of Respiratory Diseases, Xingiao Hospital , Third
Military Medical University, Chongging 400037, *Urumchi General Hospital of Lanzhou Military Command, Urumchi Xinjiang 830000,
?Department of Respiratory Diseases, Chongqing Armed Police Hospital, Chongging 400061, China)

Abstract. Objective To observe the changes of PPAR«y expressions in acute lung injury (ALI) rats and
explore the role of PPAR« in the pathogenesis of ALI. Methods ALI model was induced by lipopolysaccharide
(LPS) in 32 male Wistar rats. Another 8 matched normal rats were used as control. At 1, 2, 4, 8 h after ALI,
arterial blood gas analysis, lung tissue wet/dry weight ratio, lung histopathological changes were observed ; The
expressions of PPARy and TNF-a mRNA were detected by RT-PCR; TNF-acontent was examined with ELISA ;
PPARry protein in lung tissues was detected by immunohistochemistry. Results Compared with control rats,
PaO, of ALI rats decreased significantly (P <0.05) ; Lung wet/dry weight ratio rose ( P <0.05) ; Lung tissues
were damaged histopathologically ; The expressions of TNF-ao mRNA in lung tissues and blood plasma increased
markedly (P <0.05). PPAR~y expressed in lung tissues of control rats. PPARy mRNA expressions in lung tis-
sues decreased in 1 h after ALL, declined to the lowest level 2 h after ALI and kept at a low level to the end of
observation peroid. Immunohistochemical staining of PPAR+y showed that there was no difference between ALI
rats and control rats at 1 h and 2 h after ALI, and significant decrease occurred 4 h after ALI and lasted to 8 h
after ALI (P <0.05). Conclusion Lung tissues of normal rats express PPARy. The decreased PPARy mR-
NA and protein expressions in the rats of ALI caused by LPS may be associated with inflammation and damage
of lung tissues.

Key words: peroxisome proliferator-activated receptor (PPARwy) ; acute lung injury; lipopolysaccharide
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1o E A Y BB AR TS A7 4 ( peroxisome prolifera-
tor-activated receptor, PPAR) J& T 1l B #% 32 1K H8 % ik
%51, Al 43 A PPAR-o ,PPAR-B ( PPAR-8 & NUC-1) FI
PPAR-y 3 FNFAY, = FFEH LU Y 73 A Fl A AN IS AH
], Horfr PPAR-y 3R35 T i 10 40 A . S A% 20 A s 240
JL it R A3 L R A0 R I A PN R A A, S AR AT
FEAR ] PPAR-y B HA JE 15 (R A IR D 38 . 4 i 23
AN R BA PR R s i e Atk
Jiti45i 0 (acute lung injury, ALD)/ 2 WEREIE 0 255 1k
(acute respiratory distress syndrome, ARDS) J& I PR %
JLFEEAE , HAET MR . HRETIACY ALL/ARDS g7
e — TR RAE SN, Z R S AE N BT AL N ¥ 2 5 %
Mo PRLFATED, 75 ALL/ARDS th PPAR-y 1] fig
Z 5 RN AERAER R —EAE T, e, AT

g Z 4 (lipopolysaccharide, LPS) & il i/ B ALL Zh¥
FERILE T il 20 20 PPAR-y ik my ek 28, DLitE — D4R
i ALI/ARDS #) & HLi .

1 #REFE

1.1 2EZRXAFBE

g B (LPS,0,,: B,,Sigma,3EE) ,RT-PCR i&X#| & ( RNA
PCR kit Ver. 3.0, TaKaRa, H A<) , RNA $& B3 ( Tripure Kit,
Roche, S &) , K E, TNF-or ELISA A0 i250) & (2 AR W HORA
MR &, BI) , PTC-200 PCR 734 4% (GENE 24 ], £ ),
Alpha Innotech BE ¢ 1 4% 43 ¥ %2 48 ( Alpha Innotech, 3¢ ),
Lambda Bio 54Nt 6 A ( Perkin-Elmer, SE[5) , B3 7347 {X
(Vmax) ( Molecular Devices, 35 H) , % 1424 ( Bio-Rad A 7],
K BT EE AL (Bio-Rad 227, ) .
1.2 HEALF 4

TR MENE Wistar KFL 40 H AARTH# (172 £26) g, H1 55 =%
BE RS sy b At $ 58 S BRI 23 AR S 4540 (n
=8),LPS1.2.4.8 h 2] AEHEKX IR, R 10% Ehma S iR
V(50 mgy/keg) AV SR JRRIE Wistar K B ADRMAE [ 2 T4
FARG L, W5 Bk, AL 8 k2 1% A LPS (5 mg/
kg) X HEZH VE A SRR FR A BER K o 7E LPS M98 )5 1.2.4,
8 h, RAESSNRK L, 17 Bl ik 1l 53 B AT TNF-o I3 3 98 /5 KB
LIS & B I T e AT R A o Oy MRS T 30 43 it 2
2, TR B A T R A A s e T A T AR IR T (W/D) i
E o
1.3 RT-PCR &4 A 4142 PPAR-y , TNF-a mRNA

g R A

SR it o VR R R S, PR A RNA R IR
Tripure ¥ — 5k 8 B 2H 20 5 RNA | 2840530600 BE 11
D(260) .D(280) 315 RNA ¥, HU1 pg A RNA 47 HLION
£¢ RNA Jiife, RT-PCR: #% 1205 & vl B e B S 44 &, 72 PCR
AR . 2830 °C 10 min 48 °C 30 min 99 C 5 min 5 C

5 min WEE A LA 1 4% cDNA, LAtk g B4 43 51 F PPAR-y |
TNF-o 3- M H il 5 )i 0BG (GAPDH ) 5142 PCR L HEATH"
14.94 CAEPE S min J5 kA 94 C7AEME: 30 5,18 k 30 5,72 C4E
18150 s AR, 3L 35 Ko LR #3E A GenBank H1 K iR
PPAR-y . TNF-o 1 GAPDH 4K ¢DNA J¥#%1 , 2 Primer 5.0 #ff
i1, i H 7K TaKaRa Biotech AR5 8o 51 91F 51 B i 4514
W 1, BUPCR YT 1. 5% BB ARE S e ik . 0B8RI L AZ
ARG i&, UL B 1Y PPAR-y i Bl TNF-o Jy Bt 5 GAPDH
J B B0 %5 B (10D) B AR PPAR-y mRNA Fl TNF-o
mRNA (AN &L, If53 5T He A

®1 BERNSIYF IR KRB & 4

. Hivh Bk
L K ElE712] g
HEPH 24 319751 BRE

PPAR-y IE X4k 5'-TTTACCACGGTTGATTTCTC-3" 319 bp 53 C

2 4% . 5'-GCTTCAATCGGATGGTTCTT-3"
TNF-a 1F SL4% ;. 5'-CTTCTGTCTACTGAACTTCGG-3" 380 bp 54 °C
& S 5'-GTGCTTGATCTGTTGTTTCC-3
1F 4% 5'-CCATGGAGAAGGCTGGGG-3" 196 bp 55 °C
& Ui 5'-CAAAGTTGTCATGGATGACC-3'

GAPDH

1.4 o3 TNF-o 694

K FIRAIE L ELISA 32, #5050 G U6 W] 5 ZOR #4E,
)5 284 1 SRR
1.5 Afizn2% PPAR-y % 9% ZHAL UL 55

K F G dH 44k = e A0 3 (S-P k) A oK R 26 41
PPAR-y 2 [ (9 %3k ., Wi TIGER920 R 43T R GE A7 1%
SIHT, LSR8 B (10D) (HR IR
1.6 %itsas

SEEHHELL x =5 FRon R SPSS 10. 0 S it A E A &R
J5 225007 A R HBCR T g ke,

2 HR

2.1 FhhkbA5HLER
7E LPS i % ¥) ALL % [ ARZE, 114 LPS J5 1.2 4 8 h, PaO,
BOO IR B3 TR (P <0.05) 0 L2,

®2 AL XREBKMSAEL (=8 xx5)

- . PaCO, Pa0, HCO;
(mmHg) (mmHg) (mmol/L)
Xif HE A 7.39 £0.03 39.25+4.74  93.38+9.10 23.65+1.38
LPS1 h# 7.31£0.02 42.78 £4.06  74.81 £11.28% 22.96 +1.55
LPS2 h 4] 7.23 £0.16 44.29 +8.47  68.80 £12.24% 26.29 £4.32
LPS4 h#q 7.22 £0.08 44.59 £8.54*  62.71 £11.06* 29.77 £5.16*
LPS 8 h 41 7.33 £0.06 41.43 £7.18  70.90 £12.71% 24.62 £6.21

a:P<0.05, 5 s B2 ik

2.2 Hh#asR W/D refE
LPS 3 fj)5 1.2.4.8 h ZHJiti W/D FLAE 3 55 3 5 F X 4
(P<0.05), W#*3,



470 Byo= 7%

2.3 JRIIK

Jili 20 HE Je e 7R, LPS 5,2 4 .8 h Jili4140AH W 2
B KR B B G, T WL SR BEIR A SR kL AN 5K
Jiti SR Bl s Py R o R PR AN R, R B R kB Y
ARV e S 375 PP B 6 25 o
2.4 MR 4% TNF-o mRNA # &k

RT-PCR H1 k45 5% 78 76 380 bp &b, 7] W, TNF-a mRNA
Fiko TF LPS B35 £ B AHAL, il 21 21 TNF-a mRNA £ ik
ANt IR B3 T (P <0.05) , L LPS 2 h #H T & /e W 2,
*3IHEI1,

%£3 BfiZH4l W/D L& TNF-« mRNA #0113 TNF-«
HE (n=8,x%s)

TNF-o mRNA TNF-o ¥
21 W/D
A (10D LLfi) (pe/ml)
X} AR 4.05£0.33 0.24 £0.05 5.66 £0.72
LPS 1 hf 5.03£0.51° 0.68 £0.07° 12.33 £1.79°
LPS 2 h 41 5.47 £0.54° 0.92 £0.05° 54.72 £6.62°
LPS 4 h 2] 5.71£0.68° 0.85£0.06° 41.69 £5.26°
LPS 8 h 2] 5.63 £0.43¢ 0.79 £0.07° 29.91 +3.39%
a;P<0.05, 5% B 4a ki
M 123 45
1 200 bp—
900 bp—
700 bp—
500 bp— IS TNF-a. 380 bp
300 by~ RN\ pDH 195 bp

M. A7 1.3t R&20; 2. LPS1h; 3; LPS2 h; 4. LPS4 h; 5. LPS8 h
B 1 ALI #2848 TNF-a mRNA [{FETH

2.5 ¥ TNF-a T4k

LPS B4 J5 45 i AH AL ML 3% H ) TNF-o0 Y50 B 4 2% T
E(P<0.05),HPLLPS 2 h TR hip %, kK3,
2.6 Mi#LZ% PPAR-y #9 R ik
2.6.1 JHitH4! PPAR-y mRNA (3557454 RT-PCR Hiyk%
SR RTE DNA F34E 319 bp &b, 7T Il PPAR-y mRNA %3k, 7£
LPS B 45 )5 & B AHZH , 7] 0, PPAR-y mRNA 323k 3% %) I8 4 b
ERRME(P<0.05), HLILPS 2 h 4 Rl e, WK 2,3 4,

x4 HfiHZR PPAR-y mRNA Ri%(IOD tbf&E, n=8,x +5)

25 PPAR-y mRNA PPAR-y %[
popieEiil 0.38 +0.05 0.59 £0.07
LPS1h# 0.36 +0.05 0.55 +£0.06
LPS2 h#4H 0.25 +0.042 0.54 £0.05
LPS4 h 4 0.30 +0.05% 0.51 £0.06*
LPS 8 h 4] 0.32 +0.032 0.52 £0.05*

a: P<0.05, 52 mRn ki

PN $30%
M 1 2 3 45
600 bp—
400 b
300 b «<PPAR-y 319 bp
200 bp—
«—GAPDH 195 bp

100 bp—

M:AFfE; 1388485 2: LPS1h; 3; LPS2 h; 4: LPS4 h; 5: LPS8 h
B2 fiiZAZ PPAR-y mRNA BRIZITH

2.6.2 JiliZH4 PPAR-y EEHFRIAMALAL  FEAEREER KX IR
2, IHA R RKF- PPAR-y S, AR (00 3,
PR H AT, TR WA sl 3Rk, 35570 A 7e i i 5
240 5 R i R I P9 2 A 5 £ LPS Ecffi)e 4 h 58 h 4,
A il PPAR-y 3 1 3R IA 0 BRAH 1 3 R R (P <0.05) , %4y
A i i 1 S5 4 2 20 AL B R AR, DL 4 8T 3 4.

B3 xRAMA[ARBALEE MARAREES
7K EH) PPAR-y  (S-Px200)

E4 LPSHE/E4h MARARRAUELEET

PPAR-y Fi5BE{E  (S-P x200)

3 it

Z I 40 AEXT ALL/ARDS B9, AT & 0
LI GRE BUS TR K EEE, B RN MIZZE S 1E
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A B Z NS TIRE AR A Bl 2RI, 45 2 R S AE N T
FZH A - 40 TNF-o IL-1 11-6 , IL-8  TL-13 , % [t 23
FEHTF AR E AR ES S KN, ALY
ARDS #4552 Uit S —Fh & 5E 2 07, ALL/ARDS ()% 4 5
PAE I A T L 1 38 BE R S 2 DA G . R SR g
PR RAE TR T — BRIV 29 H B K B H AR
VAR BE X B — S RE AN J30 R0 40 i PR 7~ 4 B T R AR A
I PR 7 FH (%) 2 B4 AT T3 3R 3 SRR N Bt R ML, LA
ViS4 P 1 5 AR RN 98 1T A 1] R SR R4 SE 1 e £
PR . PPAR BB 2K AR, B4 3 F
V7 . PPAR-o ,PPAR-B F1 PPAR-y , = Ff13ll 8 (14434 il
NEEAEAMIE . PPAR-y fE 25 2RIk, IR 4
21 250 LT AN V- Ve LA e L LA 40 B L 9 )
CLPREJ, B R A A A T-96k T 40 B L A% AR i R
WG 21 it P R A 48 i K- e ik . PPAR-y J&2— AN
PR ST bR AT VR B DA A A K S a1k
(R FAAL , 38 LA T AT HLAR S e e AR 0T
ARG R BN, LPS il ALT K R 7Y
LPS #j5)5 , PaO, T [, i1 41 W/D LR T &, filiZH 21
3 B S 7S R R P T 9 i il T S K e, 3 B R
B, R A S5 R e Az . LPS B 1 h s, il
A1t TNF-o mRNA ZRIK R & 2838000 ,2 h ik &g, HAF
SRAEASLYGIN 5 5 e RIS o TNF-oo 10 96 B 2 [A) 25
T AR K ERIEAMM N T RIS ALL, RLE
gL IR, IEH K BRI 24 2036 18 58 5 7K SF i PPAR-y
mRNA ; 5258 AL 25 7R, 15 # K R4 41 PPAR-y
T AN Tl R A | I A R I A PN R An e, LA
Mkl 3, 53CHER[8,9 | i —3, 7F LPS #ifhfa K
BT ZH 21, PPAR-y mRNA 7£ 1 h BIJF4G FRE,2 h TRF
W IR BN EE R, e RS R R ALL
¢ PPAR-y EEH7ESM /G 1 .2 h 5XF A8 & 2=
S N4 h R RRSE 2 8 h, LRSS LN LPS
AR B 2H 2 PPAR-y mRNA FlIEE BRIk
REAE B9 57, PPAR-y #0300 03800 f5 BA A
ARSI A AN R A A R R R
FHo PPAR-y J0E 71175 5 P9 2 40 M0 T, a2 58 44
MuS54E , ay 0 ifi 2 FhoR% K 0 NF-KB | AP-1  STAT-1
N-FAT Erg-1  Jun F1 GATA-3 {35 ¥, 7E 48 5E J& 348,
PPAR-y Il P4 B2 41 % 4 L BB 0 1 323 L2 4% 4 i
P F (TNF-o  IL-8 | 1L-12) 4k A F ( MCP-1 \MCP-3 |
IP-10) | L4 P A Bt iNOS (ET-1 MMP ()75 1 , B A%

FRZ/ BN /N P, AR T Bk L 2 e 4 5
Fo3AE I & FEBTRAE

AHIFELE AR, TEH R B il 2H 4 il 6 B 240
JiE U £ R L P B2 A ik PPAR-y, 78 LPS 3
PiJe, Al 51 ALL K U121 PPAR-y 195 A A1 2 H
IRV FIRBMT T IR R AT W, S, AN
9 9 AE 4 I A 5 (TNF-a0) KRBT, #2875 PPAR-y &
IR AT RE S LR SAE AR A 5, N2 5 ALL A0
FRATTRIHAB B ST & 0 ] PPAR-y B0 (3 S0k 36)
—HIUES T B g AR R R,
PPAR-y S50 358 PPAR-y T PERT HERAT PR e
B3 B8V, HAT — R I R LT RT3
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