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BEAE 4505 K BRI ZH 2 b 2B 3RR T R AR I Al , LR B[] 32 Jig , 363k RIP140 (1) 241 ik it B ks £
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Expression and function of RIP140 in alveolar macrophages of rats with septic acute
lung injury
Lei Chuanjiang, Jiao Yan, Wang Guansong, Ji Fuyun, Wang Jianchun ( Institute of Respiratory Diseases, Key

Laboratory of Respiratory Diseases Research, Xinqiao Hospital, Third Military Medical University, Chongqing, 400037,
China)

[ Abstract | Objective To investigate the expression and function of receptor interacting protein 140
(RIP140) in alveolar macrophages of rats with septic acute lung injury. Methods A total of 36 male
Sprague-Dawley rats were randomly divided into a normal control group, a sham control group, and cecal
ligation and puncture ( CLP) 3, 6, 12 and 24 h groups. Septic acute lung injury was induced by CLP
operation. HE staining was used to observe the pathological changes in lung tissues. The expression and
distribution of RIP140 in the lung tissues of the rats with septic acute lung injury were detected by
immunohistochemistry. The RIP140 protein expression in the alveolar macrophages was measured by Western
blotting. The location of RIP140 in the alveolar macrophages was analyzed by immunofluorescence technique.
The mRNA levels of interleukin (IL)-18, tumor necrosis factor (TNF)-a, and IL-6 were detected by RT-
qPCR. Results Compared with the 2 control groups, obvious lung injury was observed in the CLP groups.
RIP140 was mainly expressed in the inflammatory infiltration cells of pulmonary mesenchyme, and RIP140-
expressing cells were increased. On 6 h after CLP operation, the level of RIP140 protein was significantly
elevated (P <0.05) in the alveolar macrophages and maintained at a high level from 12 h to 24 h. RIP140

protein was mainly localized in the nuclei of the alveolar macrophages in the rats with septic acute lung injury.
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The IL-18, TNF-a and IL-6 mRNA levels in the alveolar macrophages were increased (P <0.05) on 3 h after
CLP operation and maintained at a high level from 12 h to 24 h. However, down-regulation of RIP140 could

significantly inhibit the expressions of IL-1B, TNF-a and IL-6 mRNA in the alveolar macrophages.

Conclusion

In septic acute lung injury, the elevated expression of RIP140 in the alveolar macrophages can

enhance the inflammatory response, and RIP140 may be involved in the inflammatory response of septic acute

lung injury.
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S PER 475 (acute lung injury, ALL) /2 4 FF I &
JAZE4A1E (acuterespiratorydistresssyndrome , ARDS ) J2: I[fi
PR BB G S B, H AT IA R o ) A AE S I 3 B
SR APE VR IEPES & ALL/ARDS [ 3= 2L 3 A4 U
At AR A A BF S K B2 AR A AR L 1 140
(receptor interacting protein 140, RIP140 ) 2 . W 2 fifg
h NF-«B (1) — 3 S5 B 0 7, T 6 RIP140 |19 5%
IR AT DB J AT 5 4 i e A2 G Rl TL-18 (TNF- o,
IL-6 [ 2 ik K FC . B sh, Ho %57 BF 58 & W
RIP140 7£ N 7% 2 it 52 ( endotoxin tolerance ) 33 2 1 5E
HEENER W8 & B o 5 AR 5 S R U ER
EL W0 RIP140 33K 14 /)y BUTE e BRI o 28 £ 2R 45 B
ARUNRIT RIS . X—RAN R GE TZ K,
HETA A7 2 A y RIP140 A7 B 0N 4 J5 1697 EEAE
SN TN 1 — B O R T I A
ALL/ARDS J&E 52 3ok T v 114 B 22 48 ik 0 257 400 1, 7
ALL/ARDS 1 % i 2 0 3o Fi v i o Al H = 22 9 A
FY o St AR5 3 W 45 L 5 LR SO R
5473 I WL it 2 29 K it o6 5 s 441 i+ RIP140 (1) 3%
IRAEARTE AL, P T IR 40 A RIP140 3R
UL R FE PRI F Ik i 52, 9125455 RIP140 2
52 5 R BERE I B0 1 9 A S0V o

1 RS

1.1 #M#5EA

fFRAENE 2 ~3 1% Sprague-Dawley B, ({45
200 ~220 g) FH 5 = AR B8 KA KT 5 B B 8 A RHIE 52
Frscse syt HE e, Gy 28 40100 B o i
BE B LS s S it s ELISA 3050 & 0 7 B i i B
HA R 7] Dil Fric iy 8RS B g 2 ) N 28
UEA P RHA R v RPMIL640 4 i 15 57 1K . 10% Jif
A= 1ML 3F D-Hanks W 16 vw B A= M) A2l it (b 0) A
RN W] 5 8 B 00 & L A A0 1 5] ECL &8 ik
2FRIGI M BCA TR R I s 1) & 24 1 28
Thermo /%] ; LPS T Sigma 4\ 7 ; RIP140 f$ il £
SEREDLAA G T35 [E Abcam A W] ; GAPDH 4t £ v [ —

U PR E ALY B AR L SR BT A T R A
PR AT BRA W 5 Cy3 ARiC AL SR P — Pl T R
T R DR A RS 7] s RIP140 shRNA i 2 Uk i
Invitrogen (138 ) 52 5 45 BR A vl .23 & i ; RT-gPCR ¥
3 & . SYBR & & PCR ik /| & 14 T TaKaRa
NI

1.2 S8k

1.2.1 S 5h) o5 4 B s B il 4% 36 H It SD
KERFEBENLECT 000 6 4 - IEH 0 R TR 4
FE WA FLZE LR (CLP) Uk 85 55 il 4 £ 3,612
24 h 4], KRZ 1% GE 240 (40 mg/kg) G Ik v 5
RIS , R R IE U0 O 4T IR I, 17 B M 45 4L 20 1L
Ao AREE KB E N A hiGsh, A2EEK. &/F
AREAARGEF ARIE W, RFETARA . EHEX AR
AT

1.2.2 fiidgURAkd BORRA T k44
25 10% h ¥ B [ I, o0 R AT K A s 1)
F HE ety 5 BG5S SR 2H 45 B0 A5 155 O
1.2.3  faygdifb S-P A IR UM 21 21 RIP140 )4
oM KEMALRRA T el S-P gL,
0. 01 mol/L AUFFIE R ER 2% il = Tl i3 FE P R B &,
B, 5% BSA ZRE A 1 h jifim—4r(1:250)4 C
%« HRP #7108 — 4t (1:1 000)37 CHFE 1 h, DAB
WA, BRI MRL L, PR E YL 10 min JFIR K, 15
T, RS R B RS,

124 KRR 1 s 40 i B4 40 5 5 2 K&
JRCIMAR AE e, A S A 6 ok AR IR BRI 9
YL, 25 wg/mL MR K Dil Aric i S AL AR
He&EE AR 1% G4 LG RPMI1640 415 52 15
TR UTTE AN A, SR o K 20 M TR B O A B S R A
FRMLH . PBS 52wy 40 i J5 , 5 B I %2 , i35 5, DAPI
Yut% 3 min, PBS JE{E 3 K, TROGH R BHEE T 4
& B WA A

1.2.5 Western blot & ill] RIP140 ¥ Jifi Jfd B W 40 it 14
EAFE REARBGAT S U RIS 4R R
i 6 5 W 20 L B 1 B VR B BCA B 1 vk B U
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AR B E o R T HR I B R AT TR DK R,
M), i A RIP140 —$ (1:1 000) #1 GAPDH — #j
(1:3000) ,4 CHFF L. A HRP Fric i —Hr (1l
Fhi e 1gG,1:5 000), ECL {2 Aotk .,
Quantity One B2 £ 257 B0 %% B AL, LA GAPDH
KEIE

1.2.6  WOLILRAEGRREDOERI RIP140 41 ik &
FENL BRI B 20 28 [ L A L B A LR TR
J& , A RIP140 i 2 sepE bk (1:500) ,4 C it
o PBS PRIJEINA Cy3 Frid —Hi(1:500) ,37 C I
B 1 h, DAPI 4% 3 min, PBS {510k 3 K, Prol B K
R RE R B RE BB M, —PrH M &
— TS BEHERR AR Rk S S S A R PO
1.2.7 RT-qPCR i F TRIzol ¥ 33 B K Ui o B
W2 A RINA, f i A% R A 11 A 0 4300 58 A i RNA
2R R L, D(260)/D(280)7E 1.8 ~ 2.0 NH5#%
FEA . # mRNA 5% 5% 5 ¢DNA, RT-qPCR £l 4% F5
FrFRIE, W 254F:95 C 30 s, 95 °C 55,60 °C 30 s, i
It 40 MER, DL GAPDH N NS SR A 274 A %t
L, B3 AR, EE 3R A AME, 5l
H Invitrogen(_L¥fF ) 52 5 A IR A w0t & . 519%
G IL-18 L35 4 5'-CAGAAGAATCTAGTTGTCCG-
TG-3', FiEa| ¥ 5'-CAGAAGAATCTAGTTGTCCGTG-3';
TNF-a | 5] 4 5'-GACCCTCACACTCAGATCATC-3,
TUiB ¥ 5'-GAACCTGGGAGTAGATAAGG-3"; IL-6 |-

Wi 5l ¥ 5'-GTATGAACAACGATGATGCACTTG-3', F
7514 5'-ATGGTACTCCAGAAGACCAGAGGA-3',
1.2.8 4%ty RIP140 shRNA J§ 55 Wik uk 25
P TR AR Y S K (MOL) 100 5 YR 485 35 19 1E
KRR E M 40 A 48 h, Fi4%52 LPS (1 wg/mL) Hil3%
12 h J5#50 RIP140 2 H 235 e R FE R R KK
1.3 %tk

SRHH SPSS 19.0 Gei i, BdiE i x + s Fom  fEH
25 2253 W b AT oA, 4L 1A FU AT ¢ K06 .

2 HR

2.1 BFLALRIRIEFEAL

T L4l 2 HE e i n] UL R AR 41K B
SCAE RN YL AR T B i ) A B R MR IR
it Y B ST 56 4, iR s R LB ) . CLP 41K R,
6 h J&5 ] L] Al e s 8 M A IR 5 12 h 5 RE
20 0 322 10— 25 1 I, S S i 76 1R] B 1S S bR B 524 h
J Bt ) Jox Y DL K St S A v 10, R iyl SR B = 40
Jiti H LR A5 A0 - A (B 1) o
2.2 %R a4 RIP140 f iR A% BF 345 K 8 40

L F K BT

TEIEF X AL F AR 4l 7, RIP140 FZERIK T
DROIGTR AN ff . AE CLP BT AE 15 )5 , il 422
Hi 33k RIP140 (1) 40 Mo B i A 0T RRAH B i 4 2 (P <
0.05), HFERAT RSB HAM(E2),

— DERT Nk, TR

AL EEFRE4 B AR F K2, C~F.CLP S kA% 345 3.6.12.24 h 8
1 BAARMALKEFTW

(HE x200)
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A EF a4 BARF K4 ;C ~F.CLP Bk A M4 3.6.1224 h4

B2 SEANRNKRKSERS G HHEZR RIP140 EEHRIEZR ST

(S-P x400)

A: AR T Dil 379289 FAUIKE TG & G 09 M0 E v fm e & i 40 & R % ; B DAPL 4792 09 am ez ;C: B A B a4
B3 HAHRERRIREEEING BEFHMEE MM E

2.3 HAEREIMELETMOE S

ST B 5 M B RE A 45495 B 9 I 4 g
RIP140 ()3&ik , A1 Seii i S A (R 5% B g B 1 9 't
Pua i S T IRSMr B B R 0 K U B i i . 3
TR A B T vl 0L B WEAN I I A g T Dil FRid
B SRR 35 B S A 1 AE 550 nm ik I F & 4T e
(I 3) o s Tmage J FAFTHEL 5347 AT K0 96% (1) 4
oAy I 200 i, 7 it 76 5 I 4 0 5 15 3 )
2.4 FRAEEMIRAG A K R ARG B am i b RIP140 49

F &Y & A

Western blot #5255 7w , 1E 5 % 4] Sl F AR

ZH T3 5 W 20 g RIP140 5t — A Ik 38K, I 7€ CLP
ARJ5 6 h RIP140 1) 3¢ 35 /K -4 1 5 % BRALIF 46 T =
(P<0.05),% 12 ~24 h 43— m K F- (P <0.05,
B 4) o e 3O 3 3R A B R & B0 7 ik 94 i il 463 4 Bt
RIP140 7 1E %] FE AL FR T 41 i ot 5 e 248 i v 32
BRI, T A il 453 45 EeF D) = 2 98 58 F AN i A%
L A 45 st ) 0 Jo 7 A 9 2R R KR B i T i, &
12 ~24 h 4 FF— 5 mK (B 5) .
2.5 MkEgEMBG K R B o an il AR K LR
9 F A T
RT-qPCR #&:iM 2% W g 7, CLP 35 e 25 5 il 451 45
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3 hJ5,IL-18 TNF- o IL-6 mRNA 7£ J Bl B w40
o B 238 K S E B R IR ZH T 45 T (P < 0.05,
6),% 12 ~24 h fiFF— =K (P <0.05)

20p

RIP140/GAPDH JK (8 HAl

1 B2 B2 B F R4;3 ~ 6, CLP Rk &5 M 4115

36,1224 h#1 A:Western blot M 4 X ;B. ¥ & 4

MR a:P<0.05,5 EF Bk, b.P<0.05,5

CLP BBk A 2 M 4R 45 6 h 4L 0Lk

E 4 Western blot 46 il ik 25 i ifi 15 15 B K BR i i & 6 24
i@ RIP140 By RiET4L

2.6 TFiRAXZMEE %0 RIP140 sH4T 5 & B £k
) 3% )

TE R R R BRI B s 4 i e LPS H13 6 h )5
RIP140 [ K515 X B TF R 7H s (P <0.05) , &
12 ~24 h 44— 8K (P <0.05, 8 7) , 5k %S
R 4) —3, b8 B 5 2R 35 7 RIP140
shRNA i B REA ] RIP140 g 3R3K LA HXTIL-18
TNF-a . IL-6 mRNA [ 5 3k 52 1, 45 3 5 7%, RIP140
shRNA i ag A n] B g JRili6 B w2 i 7e e A1 LPS
FES RIP140 ()2 5818, RT-qPCR #3025 1 8K,
KR E REARHLAE LPS J113#4 12 h j5 ,RIP140 shRNA +

30p

[\]
(=}
T

IL-1B AHXS Feik it
=

@ 0

1 2

LPS 2 ifi ¥ i W 240 Jfd 1L-1B3 , TNF-o . IL-6 mRNA [ 32
KRR T2 8k + LPS 4 (P <0.05, [ 8) .

EFEIEMAR G 120 41 WRFERERHR A 6 h 41

10
'_u'm ]'()_;L'm 1 p_u:n

Cy3 DAPI
=
=
de
I 10 pm 10 pm 10 wm
— — —
5
%
iy
=
10 pm 10 pm 10 pm
— — —
H
«
K
=
1
=8 10 um 10 pm
— — —
0 10
. e

10 pm 10 pm 10 pm
— — —

BS5 HrHRERBILKT RIP140 78k 5 E M5 4 r
K B 3 S Ik 400 B 3R 3K TE L

JHeFEAEATF1 405 24 h 241

4 5 6 1 2 3 4 5 6

Tam )

A:TNF-a; B:IL-1B; C: IL-6 1. EF 2428 F K43 ~6.CLP MR F A H 4 3.6.12.24 h40 a:P<
0.05,5 E&xtmaLmrbsi; b.P<0.05,%5 CLP & ik A Mififs 3 h Lkik
6 RT-qPCR #& K R AR S AER R (5 ff 8 EE 40 A IL-13 . TNF- o IL-6 mRNA By3RiETT{L
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1~5:LPS #]#03.6.12.24 h 48 A :Western blot /4| 2%

BB T EHHLER a:P<0.05,5 LPS 43 0 h 4t

#; b:P<0.05,5 LPS #|% 6 h 20k

7 Western blot 1 il IE. & X B fifi i1 E Lk 20 B 7 LPS %I
S RIP140 f3RIE T4

RIP140(140x10°)—
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A :Western blot & 4E X R AF /6 E 4 49 2 # 4 RIP140 shRNA
J& RIP140 9 KA 1. B sFRRLE;2 . 2 AR 3 . E 8R4 +
LPS 48;4. RIP140 shRNA #1; 5. RIP140 shRNA + LPS 41;
B:RT-qPCR #:-] X R A i E *% 2m At 3% 4 RIP140 shRNA 5
IL-18 TNF- o, 1L-6 mRNA #§ % & 1.5 #H4k28;2; RIP140
shRNA 2833 . % 4K + LPS 41;4 . RIP140 shRNA + LPS 28
a:P<0.05,5 2 H R4k ;b: P<0.05,5 2 # k4 + LPS
iR =

8 TiF RIP140 Xk B i & Ik 20 B2 K B A FRIE M =2 M

3 itig

ALL/ARDS J2IIfi R WL () & 2 E 0 , i 15 el ke 7

S B SRS, H AT E A W ST S ALY
ARDS A= & R ) F 2 R B, B 4R A2 #F AL
ARDS Jifi &R 4 AE TH 1R (1387 136 97 i it H AT 98 B
RO RIP14O S A S A% 32 At 4k 4 il
AT AR 1 15 57 1K ( peroxisome proliferator-activated re-
ceptor, PPARs) W57 i & 5214 ( glucocorticoid recep-
tor, GR) \ HUIR IR 2 2244 (thyroid receptor, TR) JFF X
ZAk (liver X receptor, LXR) Wi Z 5% {4 ( estrogen re-
ceptor, ER ) &5 (14 B X -, 7 Re s AR AR Al S
M B AR R,

B AERBIE 5 4 B RIP140 R T 7ERE A8y T
RAFNEFRAD  IBAEAEAE SO 3ek A5 v 4y A G o0 22 114 £
A, 2008 45, Zschiedrich 27 ¥ Y & B RIP140 Jg&: NF-
kB 1) —EZR IO R ¥ 2 5 RE 2R R AT 1
Fako WAL, AT KRB RIP140 IE7E/N RN 3 R it
ZI R AR . ST RIP140 X SEHEGR 1Y
HREAEH , A2 RIP140 A AR k50 55 48
FEPERRH — A TR . {H RIP140 2755 Sk
BEREMADL G H TR A TE R

Jiti 6, 5 W 4 MO 7 ALL/ ARDS SE S Y A& AE Kk
R PR DL A 1T R AR S e 2
e ALL/ARDS R 4E Jz i 50 BIAE FA %+ T [ B ALL/ ARDS
RIEREEA Tor EZENIEN, AN, A1
TER Y ARSI K IR M R BERE Jifi 5 95 5 RIP140 7
Jit 6 Wk 240 74) 235 T v O RE A 2R AR A8 Rk PR i 3k
UESE T RIP140 225 ALI/ARDS RAER V. G, Eid
B AL ZE LR L) M 52 ) T R BRI B A i 458 £ 4
AU A I A b3 3 592 2H A 08 55 Ik 5 A i 45 477 Fsf
RIP140 75K BUINTH R 38 Koor A, 45 1 /s 7E e B;
SERT 5 3 RIP140 76 i 2 2 p R R B T REB H
Ao BEJS 8 S I YRR S o) 8 T M REE
it A DR Bl s 96, Wk 00 A 5 WU 5 Il s A M 45 4
RIP140 7% BN B W 20 it v i 22 38 0 T - 72281k o
SRR R MREERE M55 6 h J5 I BRI I L Wk 4
P RIP140 (433K /K P45 TE 0 B TF A6 THey , ELRE
[ e S 42k BT H, 2 12 ~ 24 h 4E4F—Bm K
- OF B EERA T UM . FATTIE & B IE K Ui
MWELEAIMETE LPS 13 6 h J5 RIP140 1Kk KP4
TG EFE, E 12 ~24 h eS0T, kiR
PRIMSEIG FE 3 UESE T AR SAE SO 3 4 v il o, Wk 20
RIP140 3K 2T Y. MeAh, 78 RIP140 (13K Tt
e A [ ESE Jti  E I 240 L PN TL-18 . TNF-u \ IL-6 mRNA
B — B W T B MIESE RIP140 (1%
KR IR A 53X B A8 B PR A A O, FRATT A
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RIP140 shRNA 5 2 25 14 It 0 5 15 40 ffd RIP140 (3): 195 ~196.

(TR , EAE A S X IL-18 \TNF-o \IL-6 mRNA
FERMFE . 45T E RIP140 (%3 1k 0] B & #1p
il LPS J138 5 it o B W 4 fifg TL-18 \ TNF-o \IL-6 mRNA
MR Ko NF-kB S i 5 845 R0 e ik 1Y
BRI S TR, A 41 32 3] 9 E S i) I DTk A 4t e
1 5L DNA 322 fil 8 45 177 2 R M T, 4 IL-18
TNF-o IL-6 251G A" o 1k NF-«B fi)— %
RS RE B RS R T RIP140 763X — 3 B vp k4425 W
FEREAY . ABFIEEY, RIP140 75 Jife 754 i 51
A% s it 5 40 0 2 32 S T LS e SO R A
REYEN R I L FRIR T M, i R Hh S i — 2
WESE T 9 RIP140 ()3 3k AT B I 3 i) 9 JE S5 7 4+ A v
it i 5 10 40 f fE % JE Al IL-18 \ TNF-ou, IL-6 mRNA [¥)
Feik o TXFR TG M 7 RE T4 B fi L 1 240 6 240 A
RIP140 23R T 5 ] A IE 1 34 58 NF-kB 1) 4% 5% 36 7
AR E AR A R I R R, 34 5 il 20 2 A S
TS 5 SRR kA R R

25 FRTIR  ASBIF 9 3R I R R 40 5 K BRI 9
WA M P 3E F F9% RIP140 323k 2 5 ALL/ARDS 44
JRE, 45 G A5 SCERER AR TR AT FE RIP140 75 5 9E S
AR DI REAE A AT BESh ALL/ARDS Biia 4 i
LIV T/
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