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WE B AR T A4 (AVALL) 28 % 45 (LPS) # 509 L4 »F R F 18 42542 (ARDS) s R 09 4% 97 48 A B AF
RBuH , Fik. 4% 24 X BALB/c N R A B4 ARG, H 8 R, BAMAE T A XEHKE
$LPS i 57 5 ARDS /) RAER AR A G B F A R T 15mg/kg AVALL HF , EFEARABMNRZAEF
MHREF 3MAH3 R/, EFI5d AR, EHRAEZ-FL(HE) FEIMEK3 00 R R BE T KA BER %
JE R K 3 (ELISA ) i) 3 20/ UL 2o P @ A-F-1B (TL-18) P98 3R 58 B F - (TNF-a) . & A~ F-10(1L-10) %
i B KT R R 0 B R A4 B (qRT-PCR) A S % & @ ¥ 3 (WB) 4l AV-4LT 32848 Toll 4 % 4k 4
(TLR4) &k #ra & 3 s B2 oF IL-13  TNF-o IL-10 4% B F «B #9341 & § a(IkB-a) # mRNA & & § K&
R0 ZER 76T L S B I 2 i S AR SO IR TR B A A0 S R 5 B AR AL SRR, 78 T 4D U AL 2R
F TLR4 & & % TLR4 mRNA &k K P 8 F A&, Mg # ek 7 IL-13 TNF-o K-F 2 F 4K, 1L-10  IkB-a K FH 5
Mita 48 IL-1B  INF-o 49 mRNA B & & 42k 5 2 EHAK( 3 P<0.05), Z#:AV411 THd 35 5 ARDS s S 40
2% TLR4 # 3k Ak, 474 IkB-o & & B i BoAa % K e B -F &3k, K45+ ARDS R o8 5548 .
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Protective effect and mechanism of Ibudilast on LPS-induced acute respiratory distress syndrome in mice YANG
Chun-hui, SONG Yuan, LIN Qiang”. Sixth Affiliated Hospital of Xinjiang Medical University, Urumqi, 830000 , China

Abstract Objective: To investigate the protective effect and mechanism of Thudilast (AV-411) on lipopolysaccharide
(LPS) -induced acute respiratory distress syndrome ( ARDS) in mice. Methods: Twenty-four BALB/¢ mice were randomly
divided into normal group, model group and treatment group, 8 rats each. Mice in the model group and the treatment group
were induced by injecting LPS to establish the ARDS model. After modeling, mice in the treatment group were given
15 mg/kg AV411 for 15 days, and the rest two groups were given the same amount of normal saline , mice in 3 groups were
given three times per day, and were killed after 15 days of treatment. The morphological changes of lung tissues were ob-
served by HE staining. Enzyme-linked immunosorbent assay ( ELISA) was used to test the content of interleukin-1g ( IL-
1B), tumor necrosis factor-a ( TNF-a) , IL-10 in bronchoalveolar lavage fluid (BALF). Quantitative real-time PCR ( qRT-
PCR) and Western blotting were employed to detect mRNA and protein expression levels of IL-18, TNF-a, IL-10 and inhib-
itor of NFkB-a( IkB-a). Results: HE staining showed that AV-411 effectively relieved the pathological changes in the treat-
ment group and the inflammatory cells infiltration was significantly reduced as compared with the model group. The mRNA
and protein levels of TLR4, IL-13, TNF-a in lung tissues of ARDS mice in the treatment group were significantly decreased
as compared with those in the model group. Besides, AV-411 promoted the expression of IL-10 and IkB-a protein in lung tis-
sues of mice in the treatment group, which was significantly different from the model group, but had no effect on the expres-
sion level of IkB-oe mRNA. The tendency of IL-13, TNF-a and IL-10 levels in BALF was consistent with mRNA levels in
lung tissues. Conclusion: AV-411 may inhibit the degradation of IkB-a and the expression of inflammatory factors by indu-
cing the expression of TLR4 in lung tissues in ARDS mice.
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SRR B30 255 1E (acute respiratory distress
syndrome , ARDS) J2& 3£ T 2 14 fili 461 47 ( acute lung in-
jury , ALL) Y Z2 i DR 3 o8 %) LA AR 2O Dt P i 7K i 0
T [ M AR AL Ay SRR R 119 4 B SR S Il PR
FEERIBN AT VLT U R TS PRI AU IUAE 3
RIEEIS I B B 45 At R B RS R
=B T B H N 3 & IR 28 (lipopolysaccharide,
LPS) 8475 51 Toll #5214 4 ( Toll-like receptor 4,
TLR4) i BE N 2%, FUi#AZ% A F kB (nuclear factor kap-
pa B,NF-kB) .c-Jun & AR Vi ( c-Jun N-terminal
kinase , JNK )/ 18 15 1k 28 19 18 f§ ( stress-activated
protein kinase , SAPK) 85055731 M RAEA T 1) 5745
FARJEAE L ALL JFi55 Kk 2 R GENE A 2 RE 0 (multi-
ple systemic organ failure, MSOF ) - = FET- 1Y) FE 5 A
FOY L ST AHEY (budilast, AVAL1) 23 )
PR S ARBT R 25 ), © 15 i 0 H T 697 2% i
MARGBIA T ARSI AVALL X ARDS
/NSRBI AL, i RHE 13697 ARDS 4
BB AT

PR %

FAE B SPF 2% 4 ~ 6 JE I iU ME: BALB/ ¢
/NERL 24 H SRS S Y FRE EE R AR S sh P
O, S IR S i R A A (O T R S 3h )
B R UL SEAHOCHLE  LPS 1 B AL st R
BATBRA T AVALL W H TR A RHAT IR A
A, lm TR T 0. 5% & W BE 2F 48 2 4 ( carboxym-
ethylcellulose sodium, CMC) £ ¥ & 5 0. 3 mg/mL;
RIPA 2w . R & 3N B 188 1F T B8 ( bicinchoninic
acid, BCA) EE HE RN & XMW A LR KA
7l ; TLR4 | IkB-a | 141 % -1B (interleukin-18, IL-1B) |
AdvJed PR A6 K F-o ( tumor necrosis factor-o, TNF-o0) . H
42 -10 (Interleukin-10, IL-10 ) — 3 M BAR i £ 4L W)
BEARIC AY L E T/ R TeG AR 1 3 b mU i B AR A4
H) ; TRIzol ( Invitrogen ) 3 fz e 5% 15 & K 23O %€
PCR {7 & H H 7 TAKARA 23 7] ;1L-18 \ TNF-
TIL-10 | FiFER A7 7% W B 6 ( enzyme-linked immunosor-
bent assay, ELISA ) i&57] & W H 32 [E Abcam 2\ 7] ; 52
B FAS 51 ) oh A2 T A IR AT BR 2 /IR &5
B BIYIF A AR 1,

ARDS R ) & B 50 K/ EUBEAL T A IE 5
4 BIRVZ KRYT A RS K BEALA KR YT 4 /N

509

% 1 qRT-PCR 5233 4 7 7

2k FFI(553) ¥ £ /bp

CAPDH Forward; CGAGAAATATGACAACTCCCTCA 23
Reverse: CAGCCCCAGCATCAAAGGTAGGA 23

Forward: CTGAAAATGTGCCTTCAAAACA 22

TLR4
Reverse: AGGTCTAAGTACTTCAGGTTGT 22
Forward: CCTGAAACGTTCGATCCCGAC 21
IkBa p verse: GATTTTCGGAGCCTCAGTTCAA »
Forward: AGTTCGCTTTCTTTGGACGAC 21
f-1g Reverse: TCCGAGGCCTATGGGACTCGG 21
Lo Forvard: TCAACGTAGTTCCCACGGCTA 21
Reverse: AAGCTTCGGCAATAGCCCGCT 21

BB E KIS 5 we/g LPS, IE# /N4 TR
IR S S AR FRTIC TR A= R 7K, ARDS 35 #8575 74 2 I
Hagiwara 25 SCRRARIE , A5 PP BR4 Ay 30k i
AR (Pa0, ) /A EHEEE (Fi0, ) <300 mmHg, I
AL /N B A A RS L2300 R s B 4 A T A
ARDS BERA RO, 3B S R IR 4 B4 T
15 mg/kg AV411 JEH ,3 )/d, #4215 d, [FBTIE
T SRR R 1 S5 1R 0. 5% CMC. Ifyr s
Jer WA /N BS99 18 Wi ( bronchoalveolar lavage flu-
id, BALF) filiZH 2 SEARAS 04T 5 SEds hn Al

ML A 4L LR IR I A R FE R /)N B e i 8
T 4% Z2 P E WD, 4°C RO E2 ~3 d, WL
JioK A b E b R, AT R T SR S wm U1, 20
DY) 28 93 AR Z - 41 (hematoxylin and eosin, HE)
Y b FE TOL ARG T 41 UGS, 9 B2 3 A
2 IR SE [H g B2 ( American Thoracic Society, ATS)
Xt ALLFGPERE R G0, 43 30 WO 96 5 0 Ao 94 e s
L7 v P 4 e 3 1 il 9 B T2 R I 2 A5 9 s
WA 4 A7 PP 3 2H /) BRUTZH S0 BRI A

ek R P AR RS REAKE 15d)F
AEFE/NER AT A EMAZ [ /)N B, T IR AE e T T i
T AT IZEFLERE, 7328, L 2 mm HMESk
FHRER AL BN pH 7. 4 R AE K
GRS HETRE G/ N U , DA UCHE VR MR IR R > 80%
BRI, EAEHEVE 3 U WURAS /N BALE, i gE 3
) BALF %5 4°C ,4 000 %%/min , 250> 10 min, B F 7555
B2 EP B, 08 ELISA KU & il 16 4
ZH/NE BALF H1 IL-18 \TNF-o [IL-10 55 R RT3k
K-

ol A8 £ B F mRNA &iAKFE BURZH /DR
Al bt ZH 2130 me , BY R B T AR P, AR AR
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AT BB AR , SR HT TRIzol 5 FHBIF I 78735 it 453
A, Z B8 TRIzol 12457 £ Ud W 45 52 HU25 4/ Bl it 25 41
M RNA, HUS pg 8 RNA £ TAKARA 3 5% 5732
G ARAT cDNA, 22 R 5E 1 S A I /s
100 ng cDNA , 2 I 52N & 1 3R B i SV ( quantita-
tive real time- polymerase chain reaction,qRT-PCR ) ix,
I G UG I A5 A I AH JC P 5 mRNA R 3KkKF-, qRT-
PCR S22 A 407« FAS P 95°C, 5 min;; 4 4% 41 21
95°C,1 min;55°C ,2 min,72°C ,1 min, 3£ 40 IRIG#;
IR 95°C 115 5;60°C ,1 min;95°C ,15 s, F4EE
an G E 4 A EIL , SEE ) A X IR HERR PCR 75
PR BT, BERERNTOLES Gt
{6, SR AR XoF 58 S8 43 #6155 2- A ACL, G BT AH G
mRNA Fik/KF-,

M) M40 2R AR K G AR KRR U AR
Al 2HZR 50 mg, FE4AI 9, I Tmmol/ L B
TREEATI 1) ) 140 2R S80I SR8k , 10 min BT B30 7R
2)5 U, 3 30 ming LA S US FF B O BT 4C,
12 000 #%/min , 5.0 15 min, B 5 & f A AR R
FE s TES I BCA R EiR & u U,
FZHEEHEMA 1:1 A 1 x loading buffer i /K 1%
5 min, 47 12% 5N H ki B8 5 HL vk (SDS-PAGE)
SYEIFEE R H R BT R A 9 L0 R (PVDF)
b AU T 5 T BRI LA ARG R AR
8 2 4 A R T IR EE 23 AT

it 3422 R GraphPad Prism 5 4i 1275k
fE TR LL (& £5) 2R, 241 ] FEECR H ks
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R GfEEIEAGE 2020 4 526 % A6 M)

95 AR A F R B R R 7 225001, i SE 5
PIAT 3 WE S BOE f5 AT BE S b, AP <
0.05 hESAGI2=E L,

& R

ML AT IEH AN AR S IE R,
WP e 36 Bh Jo S, A B 40 5 3R 97 41708 B
W 2 AR TC T K R 3 3 S SRR, 4R
HHRE(Pa0,/ FiO,) ¥4 <300 mmHg, A HR WL EE AR
TRUZH /N BB 20 S0 A B S Pl i B e G S
%o JCEE T AT DA AR 20 /) BR300 1 S AR R
e P A ) S5 O O R i 96 B 1) 45 4 A1 2 K
RPELHMIIZ N , I ARDS BRI A3k, AV411
HEBIRITLS dJ 6T 4/ )N BRI 20 2 i v 56 8, [8) 5T
EF ik ek i K it 6 B 5 4 2 2 P9 9% 1 4
RIS, R AVALL AT R ARDS /N Rt
AU AR L, WK 1,

Mg TLR4 &k 2 5+ HIEW A, &
AU FIGYT 4/ U4 2L TLR4 & 1 &2 mRNA 3£
IRIKAV- 1 2 T (35 P <0..05) i SAAIA AL iR
STAH /N4 40 TLR4 & 11 &% TLR4 mRNA ik
KV AR (3 P <0.05) , LA 2,

BALF & X M FK-Frbd SIEHAH LK,

BRI 53R 7 41/ BALF i TL-18 K TNF-a 7K
- 2 T R, IL-10 K7 i EREAR () P <0.05) 5 H
1BITAL IL-18 2 TNF-o0 7K RILLI, IL-10 7K
BRI 5 ($) P <0.05) L3R 2,

B34/ 2R L (HE, x200)
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%2 3 4/NE BALF & % M B F AT 8

(pg/mL,x )
mn R 1L-18 TNF-a 1L-10
EFa 8 36.8 £4.7 187.6 £19.0 262.5 £31.0
BERI 2R 8 169.4 +17.4"  574.6 £31.3" 105.4 +10.8"
BT 8 95.1+7.3*% 309.1+22.7"* 188.0+16.3**

E. B EFEE TP <0.05; 588w ki, PP <0.05

PNERMALFAAX RS X HIEWAHHE,
BRI /N B 40 40 1L-18 \ TNF-o 25 335 B & T
155, 1L-10 IkB-o 25 1R B KT FH AR (B P <
0.05) ; SRIRIAL LB, ¥R 7 4Ll 4 40 TL-18 . TNF-au
KA, IL-10  IkB-o & K5 &, IL-18
TNF-o ) mRNA k7K - AR, IL-10 1) mRNA B
B (¥ P<0.05), H IL-1g , TNF- . IL-10 [ mR-
NA JKF AR 355 8 K —2 i 3 2/ BRUS
HZH IkB-a i mRNA RIkAKF R, 22 5 ot it
FRX (¥ P>0.05), WA 3,

Wi

R ARDS &35k B o i 6 PEAY TR 35
B35 S A IS X il 2L 27 225 ) AN B D R AR L e
IR 2 %5 1) fE, 76 ARDS (93457 b B 1%t W
TS0 B 6 SR R L A A B 40
PBi0ite ARDS HEFR & ¥E T EAE AT, TLRG J2
S BHLA) P L4 2 T A X R B X S A B P
TIR Toll/IL-1 52 {4 [X 320 i i1y TLR A58 112,
75 LPS FIT 048 S 15 5 5 388 6 b L O 1 g
WAEE] LPS (55, B S0 B &£, (€ LPS i
S ARDS /NEUBEESf TLR4 {26 LPS HHAEI TN
Bt B2 R A B T R R B . 1=
J TLR4 HE SRS HUR AVALL 75 LUAE i 45038 h 12
71 Y B A A BRI 5 S A A R
W2 AR PR Y . B35S LPS % 5 ARDS
ZIN BB R X 48 4 A T3 £ 066 52 7 [R] f) 6 28 R LR
AT T AVALL X2 LPS FUNER

A EEE #RE4g RITH
IL-10 | — ! w—

— D — |

TNF-a

w

I
=

n

IL-10 | i < —
—_—
- W —

e
n

IxB-a

HREARIEKT

GAPDH

EGEF AL, TP <0.05; 5B A A, P <0.05
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JiA5 00 AR/ BRAAR P 98 E S g & A R R A 4 S L
YEHALE, AR ARy ARDS $24E 7 3% S8 % .

A5 S 2 LPS 1755 ARDS /N ERAR AL S
LRI /N R AE A ST SRS VR B TR B bR AT
FZH 2V B - HE Yea %75 L 50 UF ARDS #5270 4t
SRR, R ET, PR AR AL 20 B 45 SR s AV-
A11 T8 A R it 6 e | i e S A K R
AR S i LPS 20N B 6405, Horh Gy r 4/ B
Jiti 2 25 it 34 B 225 44 2H 2 9 Pk A M 1R A T i /D R g
5 AVALL $E i ARDS /N BAGE SO A G, A
5T LPS 28 TLR4 {5505 Ik /R S & ALL K4
URAE IV B ARBFSE R AVALL 0 A%k
FELUT 34 77 26 /N B 2H 40 TLR4 mRNA A9 4= 5L M
TLR4 HE 13k, H— 5 LPS gt A4Ifi)5 5 NF-
kB JNK/SAPK & Vi 4 i AH S A5 5 38 % 19 35 0% AR
S AR AVALL LUK TkB-a FYF
FM X IkB-oo mRNA F3RhTo2 M, A ] PAAE SCHR AT
A1, TLR4 Ly & TIR M4t g 5 i & A
MyD88 1A FH - e T 10 1B 3t f2 0l 1cB-
o SR AR IR, s AVALL R 3ERYT
/N ZH 2T IkB-a 25 1 323K, M%) IkB-a mRNA
FEIR T 52 i () AR HIL I AT BE 2 38 A 1 ) A i
TLR4 [y3&ik, HET 0l TLR4 35 B A IxB-o 1) P fif
SCEL, 5 AT AR A A 5 — 5 i, IkB-ac 11
FRE 2 FLHEII ) NF-«B R R K 351", AV-
411 GefAilayT 4/ BAR R I+ IL-18 ' TNF-o 1)
FEIRRIHE BT 48 B F TL-10 194 AR, [ B i 48 4%
H/NE, BALF, ELISA 4538 3R IL-1 B .TNF-a,IL-10
1E BALF rp & 17204k 5 40 KB R 25 51— 20, 1
X RAEST TR HE K S 3 T2 5 NF-«B 17 76 #E [7) 45
B, NF-kB 1953 A Je 323K 25 H 4 T BUX 2L R AE
MR RE, U EERIE T AV411 BB iE
i T4 TLR4 By A NF-«B K Ui 98 A 208K J
N, B 2R BN ARDS /NREIRITEH o

(@]

=8 EHH . e E A
e AR e A
SHTE 713 SWRTH

FHEmRNAZRIEKF

TNF-o IL-10 IxB-a

B3 AVALL 33y K228 F 1IL-13. TNF-o IL-10 Ik B-o &% #% 7R
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