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miR-145-5p alleviates sepsis induced acute lung injury by inhibiting the ex-
pression of ROCKI

XU Rui-feng, YANG Wei, WANG Jian-bing,ZHAO Ming-yan
( Department of Critical Medicine ,the First Affiliated Hospital of Harbin Medical University , Harbin 150000, Heilongjiang , China )

[ Abstract] Objective:To investigate the regulatory role and molecular mechanism of miR-145-5p in sepsis induced acute lung
injury (ALI) by inhibiting ROCKI1 expression. Methods: The C57BL/6 mouse sepsis model was established by Cecal Ligation and
puncture (CLP) and divided into three groups:CLP,CLP + NC agomir,and CLP + miR-145-5p agomir. The primary mouse pulmonary
microvascular endothelial cells (MPVECs) were isolated. miR-145-5p mimics or control mimics were transfected into MPVECs. Double
luciferase reporter gene assay was used to verify the functional relationship between ROCK1 and miR-145-5p. In the rescue experiment,
MPVECs was co-transfected with lentiviral vector expressing ROCK1 (or empty vector) and miR-145-5p mimics 24 hours before LPS
treatment. The transcriptional activity of Caspase-3,apoptosis rate,and expression levels of miR-145-5p, interleukin-1g (IL-1B) ,inter-
leukin-6 (IL-6) and ROCK1 were detected. Results; Compared with the sham group,lung injury,IL-18 and IL-6 levels, Caspase-3 ac-
tivity and apoptosis rate were significantly increased in CLP group (P <0.05). LPS stimulation significantly induced inflammatory cyto-
kine secretion and apoptosis in MPVECs cells compared with untreated cells ( P <0.05). Overexpression of miR-145-5p in septic mice
alleviated lung injury,apoptosis,and inflammatory response induced by sepsis. miR-145-5p also showed anti-apoptotic and anti-inflam-
matory effects in LPS-treated MPVECs cells. The upregulation of ROCKI reversed the inhibition of caspase-3 activity, anti-apoptosis and
anti-inflammatory effects of miR-145-5p. Conclusion : miR-145-5p alleviates sepsis induced acute lung injury by down-regulating the
expression of ROCK1 ,and is expected to be a potential target for the treatment of sepsis induced acute lung injury.
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1.1 #RRALER

JK 4 40 ( Sigma-Aldrich, St. Louis, MI, USA) ;
Yot 3K 245 W Iz (PET) 45 K J0RE ( Sigma-Aldrich
USA); 5 2F IfiL 3% ( FBS; Thermo Fisher Scientific,
Inc. , Waltham, MA, USA ); Lipofectamine ® 2000
(Thermo Fisher Scientific, Inc. ) ; g £ ## ( Sigma-
Aldrich, USA ) 5 %¢ 5t 3 B§ A% ] i 7] & ( Promega,
USA); miRVanaTM miRNA 43 % iR 5 € ( Invitro-
gen) ; All-in-OneTM miRNA RT-qPCR Detection Kit
( GeneCopoeialnc. , Rockville, MD, USA ) ; ReverTra
Ace qPCR RT & 57| & $& Bt 5. RNA ( Toyobo, Osaka,
Japan) ; 7300 Real-Time PCR % % ( Applied Biosys-
tem , Foster City, CA, USA) ; BD FACS ¥ = 41 ffg 1 4>
Hr 40 Mo 8 7= ( BD Biosciences,San Jose, CA,USA) ;
RIA 2% 22 wh i (PRO-PREP™ | iNtRON Biotechnolo-
gy, Korea) ; AlphalmagerTM 2000 4% % %5 ( Alpha In-
notech,San Leandro, CA,USA) ,
1.2 BREJENBRERMEN DNA HERNES

B 24 Bk 4E ME PR SPF 2% C57BL/6 /) B

(28 ~32) g, V(30 £2) g, WL A rf [ B 7Bl 2 B
TR B A R G T 3 ) S g vl iR 3R T 23 ~ 25 C
AHXTHRE 45% ~60% F AR 12 h (3R 58, I 1] Fifi
FARAF YK 35 N PR R SR — 5 . CSTBL/6 /)
FUBEHLS A CLP 41 .CLP + NC agomir 4 .CLP + miR-
145-5p agomir ZH Flfix T AR 2H (Sham 21 ) , 4 6 H,
CLP 41 .CLP + NC agomir ZH . CLP + miR-145-5p ag-
omir 21/ 4% % B W 45 L 5 il (CLP) F R, # 37
CLP ¥ 5 1 e 5 h B 0, 07 i 0 F 2 /0 R o
10% 7K 4 & (3 mL /kg, Sigma-Aldrich, St. Louis,
MI, USA) , I LI EMSE [ 22 72 R 65 1, 76 /N BUE 38
— 4 mm AT O UREEw. BREENE
JAAE B 5F 2% 10 mm Ab FI 22 4 25 FL, SR ) 76 85 45 4L
5 mmAb FHEFER] 1R, BREFEE W, 5l &3
8 )5, 8 N A A, 0T 4 O WS LA L R e
ko ARJE S DB R ST S mL/100 g Az R K AT
95 Sham 175 HAb =4 A R A9 F AR L H
AeH ok fLE Bm. CLP 4 CLP + NC agomir 4 |
CLP + miR-145-5p agomir ZH miRNA i 7 . miR-145-
5p agomir FlI scrambled control ( NC agomir) 3 Il &
GenePharm 2% &) ( W [ _E i), 546 B 2 6 %
(PEL) 44 K UKL ( Sigma — Aldrich) i 4. CLP F
AT — J&, & B # Ok 200 wL & 5 nmol miRNA
(miR-145-5p agomir &% NC agomir) [ 1% 5 Wi £5 # ik
EHEHEEH . RJF 24 h 444 /0 RSt — A1k
B 25 828 SR BE , WO il S 4 40 0 2 3 i A DA —
I T
1.3 HAAZEHH

SR B 25 2 [R) A 3 067 1 70N B 20 bR A= 1 4 41
AR A R 4% 2 R W R 2, A A, 1)
BS pm YR IR AORE R LG 8 (HE ) o il
473 10 R PR T S 6 O AR %) I 5 68 P i 5 4 F
Syttt ARSI R BEALZE R 5 AN IX S AE 400 £
BOF AT VRS, VPSR, A R R
1.4 {RBEEFEREEL

o385 B AR /N BB B i 45 9 B2 4 M ( primary
mouse lung microvascular endothelial cells, MPVECs)
BT DMEM #5353 v, % DL 10% i 28 13 (FBS;
Thermo Fisher Scientific, Inc. , Waltham , MA, USA) |
100 U/mL %25 £ F1 100 wg/ml 5555 £ 7E 37 C 5%
CO, 1FIIE & Y 35 JR 4 15 2L miR-145-5p
) (miR-145-5p mimics) 1% AL 4 (NC mimics)
e A v 3 R 25 BR A w) (o ) AR
FHAE T, O B02E K 91 59 MPVECs 48 jg 3 70 T 6 1L



BLIE, %

miR-145-5p 1@ 4 i) ROCKT #Y 2 1k a2 e 2 A 15 - 1) 20 P il 453 473 3

Marf, & 10% i 28 13 /9 DMEM K5 5% W 8% 77 4
i, 24 40 B 3k 60% fl 4, 2% A Lipofectamine® 2000
(Thermo Fisher Scientific, Inc. ) ¥ miR-145-5p mim-
ics NC mimics % Y2 %] MPVECs 40 i, #5924 h
J& , 11 mg/mL g Z 05 (LPS) Hill i 240 Ml . 7% Rz 52
By, 7E LPS Zb 3% 24 h {i, Hid ik ROCKI (1418 45
B 3 A (ROCKT ) (802518 455 7 2044 ) il miR-145-5p
B 3L % Y MPVECs, FH 25 18 9% 7 2% & (vector)
FUXT BEA AU (NC mimics ) 5% 9 MPVECs {F 2y Xt
iR

1.5 WRAZEBRESW

1 E A miR-145-5p T 45 4 7 25 ) ROCKI
3’ -UTR H B, 3 52 % 3] pmirGlo %% /& ( GenePharm)
T R R Y R W, XU K MPVECs
20 M 4 A 5 24 LA (FEAL 1 x 107 A 40 FF 4l
JiL ik 2] 60% fili A B, miR-145-5p R4 F1 6T HE AR
W43 5 5 ROCKI 37 -UTR Hf A= A af 58 45 AU 5 41
ok LG Yy YL 48 h J5, ffi ] Renilla luciferase
45 H P ( pRL-CMV , Promega , USA ) 6 W] %€ ) 2 il§
TP s g RS R SR F 28Ot R A I R &
(Promega, USA) #4f AE 7 |~ 5 0 5 ZE AT I 3 o
1.6 SEEZEEE PCR(gRT-PCR)

{# ] miRVanaTM miRNA 43 % i % & ( Invitro-
gen) M /N BT 41 20 Ff1 MPVECs 1 32 B0 miRNA
% Fl All-in-OneTM miRNA RT-qPCR Detection Kit
( GeneCopoeialne. , Rockville, MD , USA) %t miR-145-
Sp AT Sk o AR W 15 B A UL, {5 ReverTra
Ace qPCR RT 3£ 5| & $#2 B & RNA ( Toyobo, Osaka,
Japan) ., H 3 E Y # % ] 7300 Real-Time PCR %
4 ( Applied Biosystem, Foster City, CA, USA) , U6 {f
5 miR-145-5p (N 2, B-actin /E & mRNA 3 ik (1)
WZ, BRI 3 W, RAH 2 %I £RE
ol BT H B ¥ X R Bt K/ 40 F : miR-145-5p
(23 bp) :F:5'-CCT TGT CCT CAC GGT CCA GT-3',
R:5'-AAC CAT GAC CTC AAG AAC AGT ATT T-3';
U6 (75 bp):F:5-CGC AAG GAT GAC ACG CAA
ATT CG-3’, R:5'-AAC GCT TCA CGA ATT TGC GT-
3';IL-1B (314 bp) :F:5'-CCA GGA TGA GGA CCC
AAG CA-3’, R:5'-TCC CGA CCA TTG CTG TTT CC-
3'; IL-6 (474 bp):F:5'-TAG CCG CCC CAC ACA
GAC AG-3',R:5'-GGC TGG CAT TTG TGG TTG GG-
3, ROCK1 (230 bp):F:5-AAA GAA AGG ATG
GAG GAT GAA GT-3', R:5'-TGT AAC AAC AGC
CGC TTA TTT G-3'; B-actin (325 bp) F:5'-ATC

ACT GCC ACC CAG AAG AC-3', F.5'-TTT CTA
GAC GGC AGG TCA GG-3', {#i i miRVanaTM miR-
NA 7385 105 & (Tnvitrogen ) A MPVECs v §i& it 51
miRNA , R LR [F] A 1 7 #8417 qRT-PCR 5255
1.7 EEK %% R B 38 ( ELISA)

PN UM AL 2104 B8 R MPVEC 24 i W,
MR il 3 7 A LB, SR ELISA 57 & ( R&D Sys-
tems, Minneapolis, MN, USA, XY-EM1810, XY-
EM1624) # W 1L-6 1 IL-18 & 11 /K F. #l #%
MPVECs 2L i , A4k 3% i A9 560, >R ] ELISA
%l & ( R&D Systems, Minneapolis, MN, USA, XY-
EM1810,XY-EM1624 ) il 1L-6 1 IL-1p 7 [1 7K F .
1.8 B RiEMESH

JNER i 2H 41 f caspase-3 B9 % 5% 0GP R A
caspase-3 31 57 & ( Abcam , Cambridge , UK ) 48 &
AP F W I SR SR T AR R R ) RTPA 28
W ( Bio-Rad Laboratories, Hercules, CA , USA ) 1l 4
250 0 o o B A RE R B R R O B
50 LA A 24 22 vhOsE I 100 ~ 150 pg 85 1.
50 pL R AN 2 x W 28 il 5 10 mM DTT & 4,
MAF] S0 pL LG, B TA S wL 4 mM DEVD-
p-NA 7E 37 C TR E 2 hy RHAMEHRIXAE 450 nm 4b
W e o A W B e 0 7 ) Ot w B E . R
caspase-3 ¥ il 3% 77 £ ( Abcam , Cambridge , UK ) A #j2
AFETT KT R MPVECs H caspase-3 [ 75 5§
W, 2 LPS A8 30 min J5 , 75 40 IS 2L 1% 22 vh i
L% MPVECs >R H] | 3 [R) 4 69 77 125 I 5 3 8 Ak W)
it J52 %7 7 ) %) O % BE A
1.9 4 B =4 i

K] Annexin V-FITC Apoptosis Detection Kit (#
14085 , Abcam ) , A2 4fs 15 W3 45 2E 47 20 I 08 T4 0
QL5 i) MPVECs 4 g 55 5% T 6 fLtk b, ik 3] 70%
~80% (Rl BE , 2 LPS Ab 3 24 b J5 W AE 4 i, 25
O, AT 500 pL 1 x i b, W 5 x10° 4~
MM/ mL, SRJ5H¥ S wl Annexin V-FITC FI 5 pl filt
LA BE (PD) iIn ARE S, B E IR E 5 min, ff
FH BD FACS i =X 4 i A% 43 #7 2 B 95 172 % ( BD Bio-
sciences,San Jose,CA,USA)
1.10 Western blot

% RIA %% 2% vh W ( PRO-PREP™ | iNtRON
Biotechnology , Korea ) £ Bt 4t J5 MPVECs 40 il & A
HEH. BOMF & SE A B, 4 10% SDS-PAGE 4
B I4:F2 3 PVDF R | ( MilliporeSigma , Burlington ,
MA ,USA) ,7E 37 C T H 5% Bifg 7L B 1 h m A —
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AT R A A .
L1l St ZE54H

B4 ¥ ) SPSS 21.0 (New York, USA) FiI
GraphPad Prism version 7.0 ( California, USA ) # 47 &b
B, FEFRIL (2 £5) %R 2R ¢ K508 one-way
ANOVA , P <0.05 R 2ZRA 517 E L

2 HR

2.1 %40 miR-145-5p RiAKFE R FH 515 R L&

5 Sham £ #f X, CLP 41 fili 40 4R tp miR-145-5p
FIRBH B ML (P <0.05) ;5 CLP + NC agomir ZH #H
L, ZE MR FEAE /N B P i 5 miR-145-5p 3 2 35 o kL i
FPE R T miR-145-5p R EKF- (P <0.05) (KA

Injury score

Relative expression

LA) o R FHIIH 53 405 F 43 3 DAk Jili 28 2458 45 7 B, O
o miR-145-5p 3o FIk A] B 8 CLP TR 5[ R
Jifi ZHZLR A B (P < 0.05) (&1 1B) . Sham # fii
WG S 25 0 1E %, T CLP 4 /Iy B 76 BE 1 i) [ b
JEE i 6 A 485 B4, AT D I A R o e E /N R
T X BR agomir J5 1Y 2H 215 B 24 R AIE 5 A AU 4 A
Lo T miR-145-5p (195 T IR 1 M52 0E 51 1Y i
i (#1C) o
2.2 miR-1455p W& ANRARBTIHREDH
i 1 0 2 E E F K F R R

Y5 Sham 41 AH b, CLP AR J5 fiti 20 2% v 8 17~ 5 7
Yl caspase-3 BOFE IR E T & (P <0.05) , A
It CLP + NC agomir 2, miR-145-5p i 3 ik 5 2
caspase-3 BTG ML F FEAR (P <0.05) (K 2A) .
[t Sham 21, BeRE 4% /) B TL-18 1 TL-6 mRNA F17&
RIKKF-B 8 E TR (P <0.05) (K 2B), AL
CLP + NC agomir 21 , miR-145-5p 5} & 1k 7] i 2 B A%
IL-18 Al IL-6 () mRNA 1% 4 k7K (P <0.05)
(2C),

CLP+NC agomir CLP+miR-145-5p agomir

1 &4 miR-145-5p KK F Rl 15 15 18 52 L B
A.qRT-PCR # i & 484 41 22 7 miR-145-5p 8 & K F s BRA MR 45 37 5 o 0 2 & LA 40 4 22 7 5 C o 4 40 LA R e 0 2 28

F B (x400) . *P<0.05,

A B

=3 * = £38 58
E 7 bt
= £ ¢
<6 g Y
{ T . :
24 gt < 4
& 2 =

g = -
22 S 2
g k] )

z 3

0 o0 £ 0

& 3 & &
& » & N
R S
&R
Sl
R
&
&
&

(@]

[}
53
S

7
£ 200
E
= 150 L
E
£ 100
= 50
=
: a3
& &\
B Qg‘?\ &
N
S \@b
S
S
o
N

B 2 miR-145-5p Xf & /N 5 il 8 207 T 4R S 90 B i M A0 R E B F ok F R R0
AR A caspase-3 K ) & 46 M &M 2L LR ¥ caspase-3 #9 4% & 1 ;B-C.R A qRT-PCR #= ELISA 42 ] &40 48 28 T1L-1B = 11-6 #)

mRNA #= % & K -F, *P<0.05,



BBiig % miR-145-5p @i 10 ROCK1 () 2 1K Ul 5% e 75 00 75 3 10 2 v il 432 45 5
2.3 53 FRIE miR-145-5p Xt fE £ ¥EiF S 89 MPVECs LPS Hill3#% T MPVECs (1> ([ 3E) . #&/~ %% 4% miR-

0 B T FR A E R O B2 I

K LPS Hilj# MPVECs 4R Sl 05 , 15 A ok
FILPS 4b B4 XF JE 20 A0 L, 28 LPS 4b BH A9 41 i
miR-145-5p /K- B EFFAK(P <0.05) . 4t NC mim-
ics 21, miR-145-5p #0147 %% Ye 5 % 14 il miR-145-5p
R IB K (P <0.05) (K 3A), £ LPS b3 5
caspase-3 [ 7% M i & $2 &, 17 miR-145-5p o %35 B
WEEALT caspase-3 i IF M (P <0.05) (K 3B) , miR-
145-5p 33 25 BEMEH T LPS ¥ S MPVECs  IL-
18 I TL-6 (1) mRNA Fi 4 [ Kk K- (P <0.05) (K
3C-D) . WM AEHE R, 5 NC mimies 21 A H,

A C
g 6
Z g
£
B =
3

N §4
M =8
o =
= =

; <2
Pé 3
: k|
s o}
8 = 0
&

5]

~

W B
g8 8 8

g

IL-1B content[pg/mL] =

Relative caspase-3

o

145-5p B34 0] A R0 b 3 AT 40 L R T
2.4 miR-145-5p H# [ ROCK1

T ARSE miR-145-5p 25 ALL i 76 4> 1l
il i TargetScan T miR-145-5p (1 JiF 48 g,
KB ROCKI J& miR-145-5p () 1 4% #0573 76 L
37-UTR fFTE— 4500 mil (K 4A) o WG K il
A5 B PR 928 o, 7 e miR-145-5p K404 11 200 il
ROCK1-WT {45 ' 2 Wi % 1 ] A% T NC mimics 28
(P<0.05) (& 4B), M4, Al . NC mimics 41,
miR-145-5p 33 % ik B FEK 7 ROCK1 mRNA F1%&
FIR kK (P <0.05) (K 4C-D)

Relative IL-6 expression
(=] [} S [} oo —_

IL-16 content[pg/mL]

= > ) ) S
2 2 & 2 g
=2 =2 =2 =2
2 @ g, g E
2 E 2 B £
. a
- p :
2y B B gy =
™ oo QLLR(3.03% Toruies2s QLIR(67%) 0111 (60.82%) QLLR(6.565% Q11180705 QLLR(6:380%)|
100 100 10* 10° 10 10° 10 10° 10 100 10* 10° 100 100 10* 10°
FITC-H FITC-H FITC-H FITC-H
Ctrl LPS LPS+NC mimics LPS+miR-145-5p mimics

B 3 &Rk miR-145-5p X1 BE S HE1F

S/ MPVECs 28 R 8 1= F0 5 iE &2 A7 B9 82 T

A.LPS 42 6 h /& ,qRT-PCR # @ i miR-145-5p 9 H85F & A M 0L B.LPS 4 22 30 min /5 e & 40 caspase-3 ) HFEMRC-D.R

A qRT-PCR #= ELISA # | &40 [1L-1B #= IL-6 4 mRNA 7= &

15 9 NC—mimics
B ,iR-145-5p mimics
- —

ROCK13'UTR363 8" ... UAUCAGAUAAGAAGCACUGGAAA. . .

miR-145-5p 3

Relative luciferase activity

G K -FESR AR X 2m iR 541 # % )5 MPVECs 28 Je 8 = &

*P<0.05,

D

= 10 ==

=1 s

B *

Z 05 '

= B-actin

u.

2 0.0

= i . o

= o & & L&
< R < <R
¢ R

& &

4 miR-145-5p E#$81E ROCK]

A.TargetScan M ROCK1 & miR-145-5p #9 A4 F 7 e % B, K0 Kk & 8 4R 4 4 1 k)
PCR #= Western blot % 4 % NC mimic #= miR-145-5p mimic ¥ MPVECs ¥ # ROCK1 mRNA #= & & £ ik K F

% %k FHENR,CD. £A qRT-
#P<0.05.



#3645 1 JII L E F B3R ( http ://noth. cbpt. cnki. net) Vol. 36, No. 1
6 202141 H JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE Jan. 2021
2.5 miR-145-5p i@ 3 #) %1 ROCK1 ) % 40 A 1= caspase-3 Jii P B B FEAIK (P <0.05) ,ROCK1 i ik

05 AiE I Mz

Hy ik — B WF 5% miR-145-5p & 75 il i ¥ )
ROCKT 9045 20 M 98 T Fll R AE ) I, LPS 4b B F[24 h,
14 miR-145-5p BLLLY) Flid 323K 1) ROCKT (1) 5 75
AR (5 7z k) L% Qv MPVECs, % 3L J5 1)
MPVECs 1 ROCK1 mRNA Fl1%& H £ ik K F 14 I &
B RS T HEE YY) (Bl SA-B) . 5 Vector + NC
mimics AH [, miR-145-5p + Vector £ 5% 4t MPVECs ¥

Relation ROCK1 mRNA expression
o

ROCKI ’ “
Fr -
P .

S & & &
& & x: &
Do E
15 15 P
2 £ =
S £ =
210 210 =
S z
T S H
2 = z
=05 % S 05 20
£ £ 2
< < =
= 00 ; R = 0.0 0
W & R $ &
R Qxx@\ & Qx“c\ S
, & X
&P S of K
& o N & NS K &
R e, R 8 > K
< & & <« & & &
F
=
) g
g =
z = =
= = =
o a~ a~
g g
] g
L (R Tt 0010 0100
FITC-H FITC-H

A caspase-3 %% 5 1% PR K &2 B XF B UK F (&
5C), miR-145-5p it} % ik W Z #) ) MPVECs ' IL-
1B Fl IL-6 ) mRNA Fl & [R5 K F- (P <0.05) , 1
ROCKI 3 35 S5 1L-18 1 1L-6 ) mRNA F17E [
RIKAKFE (P <0.05) (K SD-E) ., HAh, i
ik miR-145-5p 1] g ZF &L MPVECs [ 48 1723, 1fij
ik ROCKI By W] B 3% {¢ i MPVECs 21 il 94 -
(P<0.05) (K 5F),

o

w

Relative caspase-3 expression

=
40
= : =)
& £ 30
= 2
= 20 *
2 £ 10
g
<
s 0 : s N
= & & &
o ! & A8 &
10° 10° 10° 10° & 4,5’31 A
FITC-H & ¥ N
- ox R D
Q@ @\ \‘.\ﬁb

B 5 miR-145-5p @i #) & ROCK1 # l 28 A 8 1= Fn 58 e I Kz
7 :A B.£ A qRT-PCR # Western blot % #7 & 28 4% % & ROCK1 mRNA o %% & & i K -F ;C.LPS 4 #2 30 min /& , % 0] &
28 caspase-3 49 3 &4 ;D-ER A qRT-PCR A= ELISA # 0] &40 [L-18 4= 1L-6 49 mRNA F= & & K -F;F R A ik X e K 5

4% 4 )5 MPVECs @ e 8 = & #P<0.05

AV

3 e

it
R AE 2 S BSCHE EHY B M R Y AE TR
R I A 0 1 BT ALL R —
Pl Fb I B ST A R T A B £ B AL, B A 2 S AR 1Y
BIFHERE S kAT . N CLP AL 5 A
SRV 25 AL SRA e 25 0 g B A B A AL /) BRUME
HRAE AR O )32 IO T MR R BT S U HE AR Y
WEFEHT "™ o MeREAE K A B S 200 B A T A 14 5

112 46 X 1 ot B 63 1 ALL 14 % s HL 7k v 6
AT, IL-18 A IL-6 S ALL 48 2% 1% f2 B rp U
S B TR S8 A R0 IRl R T A S R R
I S5 %7 1T B o 36 e 75 9iE 5 S 19 i 45 caspase-3
SN PR T AR A, E ALL Bh 45 R vk 4 0
caspase-3 5 I HER N o ARBFE KB ALL /N R
FERY H caspase-3 Jf PE Y 5E , IL-18 M1 IL-6 43 35 14
Z MU T SR RGN LPS kA 2 B
AN N B, B2 T A i s 4 G



FrEig % miR-145-5p i@ 3 0 H] ROCK1 ) %3k

A R U R LE 5 S 1) S i 45 4 7

G220 AN TER M 5 0k b A 20 B A
LPS ) il # ] 530 MPVECs 4 i 40 g PR 7K 5F Fn 41
M 8 TR B, T UL, AL 9 kA R RS Al
I3 T R RE DR A o B RS A S

WF5E" > e WITE LPS 5 S 04 Bl 451 47 /)N BRUASE 780 o
miRNA [ 825 ALL () & Ak J , Horp B s R
miRNA g 3~ 0, i A 28 miRNA I 2% | )8 sl f +5
RAE, miRNA 78 ALL 4 H i ifF — 25 iF 58 & B
miRNA ﬂiﬁﬁ%ﬁrﬂﬁ%ﬁ?ﬁﬁ%?ﬁ??ﬁ?%ﬂéﬁ%
P ALL 3 F2 oP B9 48 E 2 I R T2 42 L Liu
4 B S R W] miR-155 #4998 38 1 $0 1) SIRTI 410
il 7 CLP i () ALL /Iy B9 fifi 20 Jf 0 1 5 5E I
N B T /N AETE R . miR-1246 5@ 3 1 H R
JEHE S ACE2 BEAIG ALL /N4 M - (IL-18 A9 B
R 4 S 0 Xie 257 BF 9 2 W A N
Pt FE b, miR-127 Rk B 1 FEAIG, 17 i 3% 35 miR-
127 38 32 98 5 W 41 1) CD46 A s 5 fii 41 4% i 2
Bio fE9—Ish# i s ™ & B miR-146a (4 I 4 il
A TRAK-1 il TRAF-6 19 K% T 1% £ Wik
S ALL AR G0 [T 40 b o ARBFSE AR, 5
B FARAA L, CLP F-R J5 /N BRI 20 21 miR-145-
5p K5 T U, IR A 5L e miR-145-5p #EHL4Y)
AT A R0 i e 15 S 0 il 488 43, [) e AT A AR R AR
caspase-3 [ 5% 5% 3% 1, 00 58 0E 4 i K 5 IL-18 Al
IL-6 {3k, BRI A T-K . Ib4h, miR-145-5p £
i 22 W A B MPVECs Hh b, 28 B H [R)RE (9 B 8 7=
PORWAE M . Ah, ROCKT & il 1 If 4 5% 5 miR-
145-5p 1) 1 B2 F Ui ¥ 5. A0 1 CLP K LA 784
70 %W, ROCK] Y IIE 25 T M I S AL
(1) &R AL ﬁ%iﬁ%{tﬂ\“iﬁi%ﬂvﬁtﬁa‘é TE A B
8 ,ROCK1 i %3k W fifi caspase-3 % 53¢ 1 Pk &
F6F BZH 7K SF 1 ROCKT i Rk 3 IL-18 Al IL-6
) mRNA FIEE 1 8K 2 Ll ok, Rk
ROCK1 W &3 {2 3 MPVECs 40 & 1~ 4% 75 miR-
145-5p i@ i ¥ & 2 F 3% B #r ROCK1L 19 R ik, 3%
JHeEEHE 5 ) 2 PE Il B 4 . AR W 9% O R 1 miR-
145-5p 7ER PN A0 X e B8 5 15 = 19 ALL & A 19 5 F
BL, & 8L miR-145-5p 78 Ji 2 9 A58 A v i 5 B AIG ARE
R A0ML B 7 IL-18 1 IL-6 H’J%‘zL EU |
caspase-3 Y55 ¢35 P — W5 & B, miR-145-
5p @LJ\ﬁ?E,\TwﬁE,.“ ROCKI ik, FEAR M
BEAE VST 19 ALL éﬂiﬂ’ﬂvﬁt%ﬂ%ﬁfiﬂ\”

Z5 b iR, miR-145-5p i i T 9 ROCK1 1y 3%

KU T MEEEAE 5 S 1 AL Jii 0 240 A O T AR 48

AN 5 /Y 7= 28 . miR-145-5p A SR Oy I 25 4iE 5
S ALLIR ST AP AR A

Sk

[1] Qin Y,Wang G,Peng Z. MicroRNA-191-5p diminished sepsis-in-
duced acute kidney injury through targeting oxidative stress respon-
sive 1 in rat models[ J]. Biosci Rep,2019,39(8) : BSR20190548.

(2] e, X3, #AT UK. LncRNA H19 Xt is 22 0l 75 5 (4 e 25 4iE
microRNA-107 3k fy 52w [J]. NI 46 B& % B °% 4z, 2018, 33
(6):824 -827.

[3] Papageorgiou C,Jourdi G, Adjambri E,et al. Disseminated Intra-
vascular Coagulation: An Update on Pathogenesis, Diagnosis, and
Therapeutic Strategies [ J ]. Clin Appl Thromb Hemost, 2018, 24
(suppl 9) :8S -28S.

[4] Zhao G,Zhang T,Ma X, et al. Oridonin attenuates the release of pro-
inflammatory cytokines in lipopolysaccharide-induced RAW264. 7
cells and acute lung injury[ J]. Oncotarget,2017,8 (40) :68153 —
68164.

[5] Park WY, Goodman RB, Steinberg KP, et al. Cytokine balance in
the lungs of patients with acute respiratory distress syndrome[ J].
Am ] Respir Crit Care Med,2001,164(10) :1896 - 1903.

[6] Sun DZ,Song CQ,Xu YM,et al. Role of the MAPK pathway in hu-
man lung epithelial-like A549 cells apoptosis induced by paraquat
[J]. Genet Mol Biol,2020,43(2) :e20190137.

[7] Hu Q,Liu F,Yan T,et al. MicroRNA5763p inhibits the migration and
proangiogenic abilities of hypoxiatreated glioma cells through hypoxia-
inducible factorla[ J]. Int J Mol Med,2019,43(6) :2387 —2397.

[8] Adameova AD,Bhullar SK, Elimban Vet al. Activation of adreno-
ceptors may not be involved in arrthythmogenesis in ischemic heart
disease[ J]. Rev Cardiovasc Med,2018,19(3) :97 - 101.

[9] Yang Q,Zhang D, Li Y,et al. Paclitaxel alleviated liver injury of
septic mice by alleviating inflammatory response via microRNA-
27a/TAB3/NF-kB signaling pathway[ J]. Biomed Pharmacother,
2018,97:1424 - 1433.

[10] Yu YL,Yu G,Ding ZY et al. Overexpression of miR-145-5p allevi-
ated LPS-induced acute lung injury[ J].J Biol Regul Homeost A-
gents,2019,33(4) :1063 - 1072.

[11] Ruiz S, Vardon-Bounes F, Merlet-Dupuy V,et al. Sepsis modeling
in mice:ligation length is a major severity factor in cecal ligation
and puncture[ J]. Intensive Care Med Exp,2016,4(1) :22.

[12] Morishita Y, Imai T, Yoshizawa H, et al. Delivery of microRNA-
146a with polyethylenimine nanoparticles inhibits renal fibrosis in
vivo[ J]. Int J Nanomedicine,2015,10 ;3475 - 3488.

[13] Matute-Bello G,Downey G,Moore BB, et al. Acute Lung Injury in
Animals Study Group. An official American Thoracic Society work-
shop report : features and measurements of experimental acute lung
injury in animals[ J]. Am J Respir Cell Mol Biol,2011,44(5):
725 -738.

[14] Hebbel RP, Vercellotti GM , Pace BS, et al. The HDAC inhibitors
trichostatin A and suberoylanilide hydroxamic acid exhibit multiple
modalities of benefit for the vascular pathobiology of sickle trans-
genic mice[ J]. Blood,2010,115(12) ;2483 -2490.

[15] Sevransky JE,Martin GS, Shanholtz C, et al. Mortality in sepsis ver-
sus non-sepsis induced acute lung injury[ J]. Crit Care,2009,13
(5) :R150.

[16] E/NTE. JAE SN Be 40 1L A 405 ik B2 5 % T 8 70 e 2 E & JRé
BIPE R A3 (D] g B2 2 ) 2 A i ,2020,48(2) 1209 - 213.

[17] Sweeney RM, Griffiths M, McAuley D. Treatment of acute lung in-

jury: current and emerging pharmacological therapies [ J]. Semin



W36 E M1 JIl L E 2 BE 5 4R (hitp ://noth. cbpt. cnki. net) Vol. 36, No. 1
202141 H JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE Jan. 2021

[18]

[20]

[21]

[22]

(23]

[24]

Z< F B 41k - http ://www. nsme. edu. cn

Respir Crit Care Med,2013,34(4) :487 - 498.

Rittirsch D, Hoesel LM, Ward PA. The disconnect between animal
models of sepsis and human sepsis[ J]. ] Leukoc Biol, 2007, 81
(1):137 - 143.

Chopra M, Reuben JS, Sharma AC. Acute lung injury: apoptosis
and signaling mechanisms[ J]. Exp Biol Med ( Maywood) ,2009,
234(4) 361 -371.

Cross L], Matthay MA. Biomarkers in acute lung injury ; insights in-
to the pathogenesis of acute lung injury[ J]. Crit Care Clin,2011,
27(2) :355 -377.

Wang L,Ye Y,Su HB, et al. The anesthetic agent sevoflurane at-
tenuates pulmonary acute lung injury by modulating apoptotic path-
ways[ J]. Braz J] Med Biol Res,2017,50(3) :e5747.

Jeyaseelan S, Chu HW , Young SK, et al. Transcriptional profiling of
lipopolysaccharide-induced acute lung injury [ J]. Infect Immun,
2004,72(12) ;7247 -7256.

Cai ZG, Zhang SM, Zhang Y, et al. MicroRNAs are dynamically
regulated and play an important role in LPS-induced lung injury
[J]. Can J Physiol Pharmacol ,2012,90(1) ;37 —43.

Cao Y, Lyu YI, Tang J, et al. MicroRNAs: Novel regulatory mole-

[25]

[26]

[27]

[28]

[29]

(Y %5 H #9:2020 - 07 - 04

{E&E 5 & % : http://noth. chpt. cnki. net

cules in acute lung injury/acute respiratory distress syndrome[ J].
Biomed Rep,2016,4(5) :523 -527.

Liu Y,Guan H,Zhang JL, et al. Acute downregulation of miR-199a
attenuates sepsis-induced acute lung injury by targeting SIRTI
[J]. Am J Physiol Cell Physiol ,2018,314(4) ;C449 - C455.
Fang Y, Gao F,Hao J,et al. microRNA-1246 mediates lipopolysac-
charide induced pulmonary endothelial cell apoptosis and acute
lung injury by targeting angiotensin — converting enzyme 2[ J]. Am
J Transl Res,2017,9(3) :1287 —1296.

Xie T, Liang J,Liu N, et al. MicroRNA-127 inhibits lung inflamma-
tion by targeting IgG Feg receptor I[ J]. J Immunol, 2012, 188
(5) :2437 — 2444,

Zeng 7 ,Gong H,Li Y ,et al. Upregulation of miR-146a contributes
to the suppression of inflammatory responses in LPS-induced acute
lung injury[ J]. Exp Lung Res,2013,39(7) ;275 —282.

Cinel T, Ark M, Dellinger P, et al. Involvement of Rho kinase
(ROCK) in sepsis-induced acute lung injury[ J]. J Thorac Dis,
2012,4(1):30 -39.

&[5 B #§:2020 - 11 -03)

fB 48 : xuebaochy@ 126. com





