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34a inhibitor, 24 h JG A 10 pe/mL LPS, FEAIL 24 h, 05 il it/ 26 A, WLl 41 2005 B 2% 2402 | SR 26 % 8 f: PCR (quan—
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Expression of microRNA-34a in lipopolysaccharide—induced acute respiratory

distress syndrome and its mechanism of action
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[ Abstract)Objective ; To investigate the significance of the expression of microRNA-34a(miR-34a) in lipopolysaccharide (LPS)—in—
duced acute respiratory distress syndrome (ARDS) and its mechanism of action. Methods ; Forty male Sprague—Dawley rats were ran—
domly divided into five groups:control group and 10 mg/kg LPS intraperitoneal injection groups(3,6,12,and 24 hours) ;the human
alveolar type Il epithelial cell line(A549) was divided into five groups:control group and 10 pg/mL LPS stimulation groups(3,6,12,
and 24 hours). The A549 cells were transfected with a miR-34a inhibitor and were treated with 10 pg/mL LPS(added 24 hours later)
for 24 hours. The wet/dry weight(W/D) ratio of the lungs was measured and the histopathological changes in the lung tissue were
evaluated. Quantitative real-time polymerase chain reaction(qRT-PCR) was used to determine the expression of miR-34a in the lung
tissue and cells; enzyme-linked immunosorbent assay was used to determine the concentrations of tumor necrosis factor—a(TNF-a)
and interleukin—1 beta (IL-1B) in the lung tissue and cells; Western blot was used to determine the protein expression of phos—
phatidylinositol 3-kinase (PI3K) and phosphorylated protein kinase B(p—AKT) in the cells. Results; The W/D ratio of the lungs was
significantly higher in the experimental groups than in the control group. The hematoxylin—eosin staining indicated that the experimental

groups showed the presence of thickened alveolar septa in the lung tissue,pink edema fluids in the alveolar cavities,and inflammatory

cell infiltration and hemorrhage in the pulmonary interstitium.
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The expression of miR -34a,the concentrations of TNF-o and

IL-1PB,and the protein expression of PI3K and p—-AKT were
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the expression of miR-34a and the concentrations of TNF-a and IL-18. Transfection with the miR—34a inhibitor significantly down—

regulated the concentrations of TNF-a and IL-13 and the protein expression of PI3K and p—AKT in the LPS—treated A549 cells.

Conclusion ; miR-34a can attenuate LPS—induced lung injury by inhibiting the PI3K/AKT signaling pathway,which provides a new

target for ARDS treatment.
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SR F 3 25 B 1iF (acute respiratory distress
syndrome , ARDS ) J& —Ff 2UME R TP i B 4 Pk S 1
SN I A R T i B, 2 AR
Jili 2H 2R el /0| FRORE W 7% 5 (intensive care unit,
ICU) B9 WAEEEIR, o5 1CU fEBe AU 10%., R4
23 JL ARG, ARDS BRTTATISR A R, et
FLi/R ARDS WFET-3H 35%~46% , N 1CU 4%
FET I FE LR R Z —2 ) 58 ARDS &% 19 AL
HAE R T ARDS JRYT L IR AL A

microRNA (miR) J& H 19~25 /4% 12 2H 1% 1)
/N ARG RNA R B i i 550 mRNA 454 F1H0 ]
LRI B R R8P, A 58 & B microRNAs
7 ARDS BRI KA T 224K, microRNA-34a
(miR-34a) /& microRNA FiGEH — IR miR-34a
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A549 ZH AR E] A7 miR-34a (151880 T BF
5%, BT miR-34a 5 M IAFE I F—o (tumor necrosis
factor—a, TNF—at) | F1 4l g4 2% —1B (interleukin—13,
IL-1B) f A 56 M X AE ARDS 59 /8 AL, DL
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1.1 &K

LPS (25 [H Sigma /A7), F-12K 323k (Hyclone) , i3 4
i35 (Gibco) ,RNAiso for small RNA %% 5 Ko G52 8 B
PCR W7 £ (Takara) ,PCR 5I#F £ FAL 55 H A=)
FARA AT, G PI3K (p1100) Hifk St AKT Hilk H
Pt p—AKT (Serd73) P44 (3 [H Cell Signaling Technology 7
Al), St GAPDH Fifk B S W BEbR 10 Y F 4T S =4t
(proteintech) , TNF—a I IL-1BELISA 23 &5 (215 i1 i 2
1), miR-NC (negative control,miR-34a AJFAPEXTHE) miR-34a
inhibitor( I ¥ 7% ¥4 3 A ) |, Lipofectamine™ 3000 transfection

reagent(Life Invitrogen 23 F] ) .
1.2 Z¥EHhoa
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S R B RE R A Bh i S ol | S sl i P e 57
—JA SIS HTAS T 6 h, A HRARIK, L8 X R B A R
BRI ZE DL, s & kAR G s e s
SEH S P AT IE . SYXK (#7)2017-0023, 40 H SD At
KEBHEHLS 5 20 . %) WL N Js v ) 4 et 2R BRER K W B i
ST 10 mg/kg LPS 3.6,12.24 h 3. ARDS sh¥) % (LPS-3h
2H LPS—6h 41 LPS—12h 41 . LPS—24h 41) , %541 8 H. XJ M4
I P S A PR 7K ST B R UM ZH R AR | S ZHF LPS 7
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(wet dry weight ratio, W/D){H , A5 il _F 1 FH 4922 58 Wi [ &
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AR IMIE Y F-12K 3E3adirh ISR E T 37 °C.5%CO0, 41
MRE IR PR R 1~2 d i, 3~4 d B0, 928650 R 5 41 %)
AL K 10 pg/mL LPS Ab¥E 36,1224 h £ (LPS-3h 41 ,LPS-
6h 2 .LPS-12h 2 \LPS—24h 4)
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PMOFE YL 00l 4 1, X HRZH . AS49 4 i JC4n o 5%
Y JC LPS b3 ; Inhibitor+LPS 21 ; A549 4HIGRETS 509N
A miR=34a inhibitor,24 h J5IlA 10 pg/mL LPS, Fili# 24 h;
NC+LPS 41 : A549 Zi 0 0EBE K 509% i A miR-NC,24 h )5
JIIA 10 pg/mL LPS, FEHII3 24 h; LPS 40 . 4k BE K 709%~
80% M MIA 10 wg/mL LPS Fil3# 24 h,
1.5 W EAR/TFEM

et DR TR I /K 43, PRl o ; SR 5 il 2 21
T 60 CIEF 72 h RAETEJF AR & T, 115 W/D {8, L
[l By E AV Y
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il bt 28 4% R REEE IR BK A D)
F R EE HE Y e J5 AR 45 21 UM 2 Bl i 2y |
1.7 MicroRNA #9328 3% 45 % & qRT-PCR

il 121 B2 A549 40 A microRNA 432 B 3% I8 RNAiso
for small RNA B 34 | FFM & IR | W0 7% 55 % cDNA | i#F
1T qRT-PCR I, VL U6 HINZ:, R IA R 10 pL, P 34450
.95 CHIAEME 30 5,95 CAEMH 5 5,60 CiRK 30 5,38 40 4
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1.8 ELISA # TNF-a IL-1B

ELISA A il 41 21 41 9% 1 3 e AS49 40 i I35 7
TNF- IL-10 ¥R JE BRI & v 5k 7,
1.9 Western blot

A4 AN AN AGE I RTPA 24070, BCA TR I 28 VR E
Sk B B A — U E LR (PI3K R L
1:1 000,AKT Fi B kb 1:1 000,p-AKT i B¢ LL 1:2 000,
GAPDH i B Lk 1:20 000), YEE, B & 1 h (MR L
1:8 000)J5EME, B52, H Image J 4R\ 2507 WK (L,
1.10 %itsaam

% GraphPad 7.0 %% SPSS 22.0 G40kt . Ha%s
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ARG, WAL AR AR M IE A543 A R Pearson AHIE44TT
AMRIIEZS 5345 2R H] Spearman AHIC3 4T, KBk #E «=0.05,

2 # R

2.1 ABFW/D A

5 AR U W/D {EINF X IR ZH (4.401 £ 0.168) ; LPS-3h
20 (5.010 + 0.154) ; LPS—6h 20 (5.473 £ 0.133) ; LPS—12h 41
(6.289 = 0.237) ; LPS-24h £ (6.583 + 0.254) , S2H2H (LPS-3h
20 LPS—6h 41 LLPS—12h 41 LPS—24h 21 )41k i) s i o B
W/D {HHN R B R T, &AL A 2 e it B L (F=
169.710,P=0.000) , H:/h LPS—24h 2 F & fc PH ., Hofili W/D
{8 55 1] 2 TEAH 5 (r=0.900, P=0.000) (& 1),

Jiili W/D &

a: GXFIRYL AL, P < 0.01
1 KERBEF W/D BRIt

22 MHLLLRIRILF KR

IR LAY B HE Yo R i BRZH K BRI 4544 58
A i fia Y BT M0 B S G S I i o6 R ] [5G 98 P 4t
TR IR AH K U AR S kI M s Wl B AR 4 il v
ek IR M ] B B SIS B N A B R T ) R
s RVEANMRE K L, BfE LPS B4 ] 2E 4 fili 4 245
YRR AW (16 2) .
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D. LPS-12h 2 E. LPS-24h 41

B2 FBHXRIMARFEFKE (HE £8&,200% )

2.3 K RAML miR-34a Kk

K qRT-PCR A6 0 %o HE 4 1152 56 41 K BRIl 41 20 ¢
miR-34a #3545 R0 | 565 B 2H (1.000 + 0.000) M Hb , 52
B 2H (LPS=3h ZH \LPS—6h 41 \LPS—12h 2H .LPS—24h #H ) K i
Jiti 22 miR-34a FiR T (1.774 + 0.451 ,2.689 = 0.724
4.052 +0.992 .5.724 + 1.053) , &KW W 2E A G275 X
(F=50.073,P=0.000) , K FRATZH 2! miR-34a kR LPS 4bH
I ] R A T A I, Herp LPS—24h £ 6k 50, H. miR-
34a F3K -5 WA 5 IEAISE (r=0.910, P=0.000) (14 3),
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a: XTI AL, P < 0.05 ;b 537 4 AL, P < 0.01
3 miR-34a FE K RATALA R HRIE

24 KAWL TNF-a IL-1B KE

SR ELISA A6 0 X6 HRZH A1 5640 K SR ZH 20 i) TN -
o IL-1p ¥ 25 R R 5XT IR (4.217 £ 1.594 5.446 +
LI32)AH HE, SEBR2H (LPS-3h 41 \LPS—-6h £ \LPS-12h 4 LPS—
24h 21 ) KRB A2 TNF-o IL-18 ¥ B 34 7 5 (TNF-a
23.501 +4.514.86.751 = 6.236 .165.880 = 10.950 ,104.186 +
9.597;IL-1B:73.596 + 5.841 . 128.447 + 6.784 98.751 + 6.527 ,
64.676 £ 7.600) , £ 2H LA 25 A it 5 L (F=616.971, P=
0.000; F=460.044 , P=0.000) , TNF—a ¥ J&E1E LPS—12h 435 F)
B BEJS P38 T e TL—1B He 8 78 LPS—6h 435 2 5 55
U Bt J T4 T %, EL TNF—o 36 58] 52 IE A1 6 (7=0.651,
P=0.000) (K 4),
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B. IL-1B
a: X IR HLE, P < 0.01
4 TNF-o . IL-1B FEKRALR FHIRE

2.5 LPS &l A549 Zmiég miR—34a ik

K qRT-PCR RS HEZH NS 4020 A549 ALY miR-
3da Fik, R R, 5L (1.000 +0.000) 41 Lt , 5246 40
(LPS-3h #H . LPS—6h #H .LPS-12h £ LPS-24h #H) /Y miR-34a
FEEITFE (2000 £0.062 4417 +£0443 6480 +0.631.11.587 +
0.846) , £ A Lb % 22 5% A Geit27 3 X (#£=202.301,P=0.000),
miR-34a FIKHf LPS b BER [B] LE < F23R 14, Horf LPS-24h
Rk, H miR-34a 23K 5 (0] 2 1EAH G (r=0.989, P=
0.000) (K&l 5),

15

miR-34a3éik

a: SXFHRAL LA, P< 0.05;b: SXFHEZL A, P< 0.01
E 5 miR-34a 7E A549 M IR IE

2.6 LPS Rl A549 % fté TNF-a TL-1B 3R
SR ELISA A I BERZH A SE G2 AS49 4 TNF-
o IL-1B MR 25 KK W], 5XT R4 (15.223 +£2.539,2.160 +

0.841) AL, S50 2H (LPS-3h 41 \1LPS-6h 41 . LPS-12h 41 | LPS-
24h 41)(1) TNF-o IL-1B MR (61690 + 11.086,138.273 +
19.578 .257.753 + 41.087 ,176.650 + 8.725;33.903 £ 6.149 |
64.247 + 8.773 45.560 + 6.535 .25.507+3.092) , % 4H L 22 7
H G X (F=59.958, P=0.000; F=47.703 , P=0.000) , TNF-
o WRIETE LPS-12h 2 1K 3 5 i 04, B S 1 U6 T B, IL-18 ¥R
JETE LPS-6h 2H 35 3| 5 i e, A5 T 46 T R, H TNF-o0 W
S iE] S 1E A6 (r=0.675, P=0.006) (8 6) .

4007
3204
2401

1604

TNF-o(pg/mL)

I1L-1B(pg/mL)

B. IL-1B
a: SXFIRLL AL, P < 0.05;b: S5XHIE4T A, P< 0.01
Bl 6 TNF-o.IL-1p 7 A549 B EIIRE

2.7 LPS Al A549 fm s PI3K p-AKT # % & ki

K Western blot K3 A549 41 PI3K . p-AKT 5K 1
FERAEFFEI | FXFIRA1(0.215 £0.051,0.032 £ 0.012)HH 1L,
S ZH (LPS=3h 2H \LPS—6h 4 . LPS—12h #H \LPS—24h 21) [y
PI3K . p-AKT & |1 3RA 4 THE (0.342 £ 0.048 ,0.508 + 0.076
0.783 +0.153 .1.140£0.119;0.11820.016 .0.162+0.007 .0.203+
0.010,0.235 £ 0.010), &2 LI ZE S A G222 L (F=84.844,
P=0.000; F=283.625,P=0.000), PI3K p-AKT A4 H % ikl
LPS Ab3RS A AE I ZR A3 N, Fer LPS-24h 23Rk e, HL
PI3K . p-AKT [ FH Zeik -5 B [A] 522 15 AH 56 (7=0.957 , P=0.000;
r=0.870,P=0.000) (K 7).
2.8 miR-34a & ik 5 TNF-a IL-1B K& ,PI3K p-AKT %
& kk o A8 KT

BHRFBHITHL miR-34a F£iE 5 TNF-a IL-10 HREH
LIEASE(r=0.704, P=0.000;r=0.325, P=0.041) ; 541 A549 4
i miR-34a #6355 TNF-o ¥ 52 [EAH5E (7=0.707,P=0.003) ;
-4 AS49 Ul miR-34a Fik5 PI3K p-AKT & H £ ik 2
1EAHZ (r=0.896, P=0.000;r=0.900, P=0.000) ,



— 756 — BERERKZFIR 2019 £5 44 55 6 H5 ( Journal of Chongging Medical University 2019.Vol.44 No.6 )
2.10 miR-34a inhibitor % LPS # % A549 %@ a4 TNF-a |
Qfo‘jf/@ “)u%> G&% \'):“‘4// ﬂ,&&% 2y
/%2\ = Q%/ \8%/ Q%/ \8%/ 1L-1 B é/] ) 'JI%J
b > A . L LS I AE R ] S XIRL (18.767 £ 3.097 1.430 +
mpim 7 . 0.555)AH L, NC+LPS £l LPS 211 TNF-a IL-1PB V& (TNF-
’ [ S S . ;143783 = 13.749 . 172.613 + 17.452;1L-1B:26.860 = 2.021 ,
W ] 31.237 +4.790) W1 & F+ %5 ; [ B, 5 NC+LPS 41 (143.783 +
j@l 2% 13.749 26.860 + 2.021)AH 1., Inhibitor+LPS ZH % TNF-a IL~18
Z 09 HRBE (51.653 = 8.740 .6.557 +0.785) M i F e, & 4H He i 25 %
T 06 HG5 L (TNF-a; F=110.994, P=0.000;11L-1B: F=93.077,
Haf
23 P=0.000) (1 9),
=
0.0-
200 - b
160 - ]
3
A. PI3K Hy ik £ 1204
2
\ \3/ 80 ;
o WA -
S NN S T 401 N
p-AKT [ | 60KkD 0 i
AKT [ S S | 0 <D & B Qg& Qg»%
PR A A%
o «
031 &
:ﬂE'H - /\»(\
X)
g . A. TNF-a
junng
= 401 b
# 01
< 304 b
|
= 0.0

B. p-AKT 3635
a: SXT I AL, P < 0.05; b 53T B4 A, P< 0.01

7 Western blot #2ill PISK BEER{L B9 AKT ZEZARRIEER

2.9 miR-34a inhibitor 4 % 2 F ¢4 44n)

YN E eS80 25 SR | Inhibitor+LPS 41 (2.238 £ 0.419)
) miR—34a 2355 NC+LPS 41(9.353 + 1.047) B i F & (1=
15.451,P=0.000) , R HFE YL T (E 8)

159

124

miR-34a3ik
©

a

0 T
NC+LPSZ

a: 5 NC+LPS 41 H4:, P < 0.01
8 FRLIEEM

Inhibitor+LPSZH

IL-1B(pg/mL)
=

104 a
(B = I‘I
@ B B P
R
& Ao
B. IL-1B

a: 5 NC+LPS 4H 48, P< 0.01;b: 5% BE4H 4%, P< 0.01

9 miR-34a inhibitor 3 LPS 55 A549 ZAA14} i
TNF-a. IL-1B B0

2.11 miR-34a inhibitor & LPS % % A549 #m e, PI3K .p-
AKT% & & A 697 v

YA szt gl TR, 5% R4 (0345 +0.048.0.042 +
0.012) M1 EL , NC+LPS ZH 71 LPS 411 PI3K ,p—AKT & [ %1k
(PI3K:1.330 +0.073,1.397 = 0.068;p-AKT:0.240 = 0.030,
0.293 + 0.050) B . F+ 5 5 [RI AT, 55 NC+LPS £ (1.330 +0.073
0.240 + 0.030) #H ., Inhibitor+LPS 2H 1) PI3K .p—AKTZE 4 %3k
(0.412 £0.047.,0.062 + 0.007) W {2 N %, A LA % R A5
1275 X (PI3K ; F=537.255, P=0.000; p—AKT; F=106.921 , P=
0.000) (K 10),
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PI3KEE AR Feik it
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A. PI3K ZE A5
a: 5 NC+LPS 40 HB, P < 0.01;b: 5XF R4 H A, P < 0.01
& 10 Western blot #2illl A549 #f4ELfE PISK, p-AKT EAFRIXEL

3 3 i

H 1967 4 Ashbaugh % & X #ftiE T ARDS 19
I R 161, [ L AR, ARDS J8 e PR AL R A 5T 1)
PO R R BUBT IR YT ARDS i 7k, (A4
FEATAT 3 300 T3 1 ARDS B2 il ICU (1)
FEIET A, ARDS B9 AL &= 4%, 15 IR L & 3
it E SRR e S B ARDS JE R BRI 22— 45 5]
SR BT A L LPS ] LA | A e b Bz
it =B 20 145 P9 B2 B MRS 0, 2 B ARDS A G TR
PERG Kb A G, el LPS MEER R ARDS
B SE LRl WD E Rl &K S LPS 51
] S IE ARG  HE Y (0 {0 7 S5t 2 fili v [a] B 35 V52, il
LI A 2L e K Ay, i ) Jo 2% 1A 4 =2 1 2
I, LB LPS 755 i [R) ZE K i 20 2 45 4 7 3 N
JnEE it DL EESHAIESE T ARDS HR ik i AT AL,

ARDS DL/ fili 16 45345 S FOa BRAARRAE |
Tl b R A5 B ARDS Ay BN | s
ity b B 4054 ) it A B A B % 4 970, T
RURtE 1 7 A A i N 2 2R TR R
Tz ABE M B i R 745, 1 ALl
Y R A1 B I B R RRE S HP ) T B RN A
L, 7E ARDS B9 & A K S RE EZAER®, 1IE% A
i 2L 2 ) T B0 i oL iz A4 i e AR A ME AR 8 9% L AR
AR, T Ui L 5 A0, T AS49 4iffs oA 1T 7Y
it b 5z 0 At 8 A 4 T e e e AR AR KRR,
[El N ANE ST ARDS 2P BL R B 5 58 FH AS49 4l

p—AKTHE 1AL

B. p-AKT Y&k

Jaron PRk I AS49 4 EAE A IR ARDS TS
X4

LPS &4 2% P VE B AN e 1) £ 2R 45, JEARDS
) — PO R, w5 R I Y il ot b Bz 490 Bt R ik
TNF-o IL-1B S Z R0 11, TNF-o IL-1B8 J&
PR N P A PR, SR VR AT R SE S e 30 1)
YU R, AE— o AR B ] R R I ) P AR
ARSI TE S AN M 2 T, A LPS il R B
AS549 4HMI 3 6,12 24 h, i ELISA K:ill TNF-o |
IL-18 WSSt 78, 25 B, TNF-a IL-
18 Y AR S0 2 Y25 ARk ) A A ) HR 2 I S
TNF-o e EE7E LPS—12h 41353 B i | W65 T 0A
REAELAT v T 0 BE 2 TL—1 Y B 7F LPS—6h 2H ik 3|
o e U Bt J T 4R T R AT i3 X R AL, $R TNF-
o JL~1B J& ARDS FFE# R RAER T, Li G258
RIAECE ARG ) ARDS H % TNF-a By
INTER IR T, BB SREFS & B ARDS
AR I AN S A I VR R Y TL-18 Rk Tt
i, X SRR —3, I TNF-o IL-18 ¥ B
AL DL ARDS (ARG R EE

miR-34a /& miR-34 ZJ% 1) — At , miR-34
FIGoe—IAEIEE LS FE PRSP microRNA X —%K
EALAE 3 FhAH B OCHK B microRNA : miR-34a ,miR—
34b .miR-34c, H:f miR-34a iV T 1 S 4L ok
p36.23 HYHEDR G ok KA R W] miR-34a 7F
ZRRMRETEE LI, /T miR-34a |25 5
PR e SN . AL i qRT-PCR K
R FRT 240 Fe A549 4R miR-34a ik, 4551



— 758 —

BERERKZFIR 2019 £5 44 55 6 H5 ( Journal of Chongging Medical University 2019.Vol.44 No.6 )

R, S0 IR FE L, miR-34a FEIK7E LPS H343 6.
12.24 h WF[E]E TR, IF LR LPS 75 S [R) 2B e ik
K, 5k a] S EAR DG 2255 AR SF LIRSS, LPS
WUE P51 miR-34a ik LR, B 5E 45 RAEAR S
A EESE R, 25 R0 R, miR-34a ik 5
TNF-o ¥ B IEASE, A TNF-o IL-18 ¥R ] LA
S ARDS PRt RERE , Bt miR-34a 3K 51PS
7551 ARDS 19 %48 & R HATFHOCH: . Ma S8 09IHF5E
KIR miR-34a EFLIRH IR B thid i PI3K/AKT/
Bad 38 A JE 40 S 5E A4 M T, Wang 2509
AR 2 B miR-34a 7F 5 Ji Tl £ PI3K/AKT 38 %
R 22 AL HEIH T, 15 miR-34a J& 758 1F PI3K/
AKT il J&7F ARDS H R FEVE A REiE—25 5050

AR IR LA 3 - B (phosphatidylinositol 3—ki—
nase , PI3K)/#5 F 4% B (protein kinase B, AKT) {55
I O SRR Al RGBT R T O R
YR (5530 B AKT 2 PI3K/AKT {551 B 1) ek
FEHZ—  AKT 89154k (p-AKT) & PI3K/AKT {55
T R VR I OGRS 1 25 B PIBK/AKT(S
il ARDS Z IR R VIR0 R TR
PI3K/AKT 15 5 & 75 75 miR—-34a 1£ LPS 551
ARDS R FEEAEH , AnFoTa LPS H3 A54941
Jfi 3.6.12.24 h J& ,PI3K .p—AKT ()85 26 ik 80t
TEZ B 3, HL 5 B[R] 52 TE AR G 40 miR-34an]
eIl PI3K/AKT 15 @ B 7E ARDS [ &4 K Jrh
FEAE . AWFSEE ] miR-34a inhibitor $E1 740054
Yy FEYL miR—34a inhibitor AEWS I W N 94 LPS /£
T A549 410 J5 TNF -« IL-1B A HE FE & PI3K .p-
AKT MR IR X L5 SRR  miR-34a Al 38 L 41]
il PIBK/AKT {55 5 Be LPS 375 0l 21440 .

AT GE R EAE ) LA s w4645, T
ARDS & i B A0 &2 2, BT EAE ARDS & P
W— T, 5 EEIN . LPS 55 /Y ARDS #5540 p
miR-34a KL, I 5 RAE K+ TNF-a IL-1B ¥
JE S EA O, HAE FPLE o] BB 2l 4 PI3K/AKT {5
230 B SR U, miR—34a 7] BEE 1] PI3K/AKT
PR LPS i S0l 2 2354405, ARDS 193697
AL RS

& £ x M

[1]  Ferguson ND,Fan E,Camporota L,et al. The Berlin definition of
ARDS:an expanded rationale,justification,and supplementary material
[J]. Intensive Care Med,2012,38(10):1573-1582.

[2] Fan E,Brodie D,Slutsky AS. Acute respiratory distress syndrome:
advances in diagnosis and treatment[J]. JAMA,2018,319(7) :698-710.
[3] Bartel DP. MicroRNAs: genomics, biogenesis, mechanism,and func—

tion[J]. Cell,2004,116(2) :281-297.

[4] Zhu ZZ,Liang LM,Zhang RY ,et al. Whole blood microRNA mark-
ers are associated with acute respiratory distress syndrome[]]. Intensive
Care Med Exp,2017,5(1):38-49.

[5] Ge Y,Huang M,Ma YF. The effects of microRNA-34a regulating
Notch—1/NF-kB signaling pathway on lipopolysaccharide—induced hu—
man umbilical vein endothelial cells[J]. World ] Emerg Med,2017,8(4):
292-296.

[6] Cho YJ,Moon JY,Shin ES, et al. Clinical practice guideline of a—
cute respiratory distress syndrome[J]. Tuberc Respir Dis(Seoul),2016,
79(4):214-233.

[7] Ware LB, Matthay MA. Alveolar fluid clearance is impaired in the
majority of patients with acute lung injury and the acute respiratory
distress syndrome[J]. Am J Respir Crit Care Med,2001,163(6):1376—
1383.
[8] Chuquimia OD,Petursdottir DH,Rahman M], et al. The role of alve—
olar epithelial cells in initiating and shaping pulmonary immune re—
sponses ; communication between innate and adaptive immune systems
[J]. PLoS One,2012,7(2):e32125.
(9] WI/ND JRRAE. DS EAm LPS 5 i A I B b i 4
RSN FEREE S 5K, 2017,37(6) :839-844.
[10] Jiang YJ,Zeng Y,Huang X, et al. Nur77 attenuates endothelin—1
expression via downregulation of NF=kB and p38 MAPK in A549 cells
and in an ARDS rat model[J]. Am J Physiol Lung Cell Mol Physiol 2016,
311(6):L1023-1035.
[11] Kaisho T, Akira S. Toll-like receptor function and signaling[J]. J
Allergy Clin Immunol,2006,117(5):979-987.
[12] LiT,Luo NF,Du L,et al. Early and marked up-regulation of TNF-
o in acute respiratory distress syndrome after cardiopulmonary bypass
[J]. Front Med,2012,6(3):296-301.
[13] P (LfhE, £ 0k, 5. Qa0 L5 Gk S5 g Al
SCOE MEIRE VR T I R -1 mZZ AR T AR
2003, 15(6) : 365-366.
[14] 28 K 5K Bl miR—34a P45 Kruppel #EH T 4 55

B2 M T MM ERAEAR G B 0510, h AR fE s Aok %, 2018,
30(4):351-354.
[15] Ma YF,Qin HD,Cui YF. MiR-34a targets GASI to promote cell
proliferation and inhibit apoptosis in papillary thyroid carcinoma via
PI3K/Akt/Bad pathway[J]. Biochem Biophys Res Commun,2013,441(4) .
958-963.
[16] Wang GJ,Liu GH,Ye YW et al. Upregulation of miR-34a by di-
allyl disulfide suppresses invasion and induces apoptosis in SGC-7901
cells through inhibition of the PI3K/Akt signaling pathway[J]. Oncol lett,
2016, 11(4) :2661-2667.
[17]  Naumann RW. The role of the phosphatidylinositol 3 -kinase
(PI3K ) pathway in the development and treatment of uterine cancerJ].
Gynecol Oncol ,2011,123(2).411-420.
[18] Carnero A. The PKB/AKT pathway in cancer|J]. Curr Pharm Des,
2010,16(1):34-44.
[19] Vergadi E, Vaporidi K, Theodorakis EE, et al. Aki2 deficiency
protects from acute lung injury via alternative macrophage activation
and miR-146a induction in mice[J]. J Immunol,2014,192 (1):394-
406.
[20] Ding Q,Liu GQ,Zeng YY ,et al. Role of IL-17 in LPS—induced
acute lung injury:an in vivo study[J]. Oncotarget,2017,8(55).:93704—
93711.

(TS IRAEE)



