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UEZE] B8 #950N RNA-21-5p (miR-21-5p) &5 BAFL A T Al b iz 40 (ATID T fE .
Tk RAMEEFR A ATIANMG, FRai il K 20088 T nl WL 2 RAR A B I T35 K4 3 2s o IRl
CEEERETR , R TALATA L), 33 4 fL & (H,0,) #1452 GiA 0.5 mmol/L H,0,), miR-21-5p i Fik4H (ARG
H (MO 2 100 1) miR-21-5p ¢ A HAA 5 0.5 mmol/L H,0, L1555 ) FIz i 24T BEZH (A miR-21-5p
TG EEZS RIS 0.5 mmol/L H0, 23537 ). 410 BT ARG 7% 0. 12, 24, 36, 48 h R JH M 45 K 751k
K57 £ (CCK-8) Kl ZM A A 175 0l 5 T 4537 24 h R AR ARG i T . &8 O duffiy
B i PG I 235 2R« Bt A0 B 5 S A ) (R S | 25 P o) R A A B 86 30 % A2 ST A 58 1T I 0.5 mmol/L H,0, 4k
P 20 160 8 L P DU T A 5 (L miR-21-5p 3 SRR 4 AN MG A 16 1 48 1,0, 75 4 RN 4 5 w5 o HRZH T P 2%
18, 48 h I 4 1G58 6 1 B B T HL,0, B ZH AT miR-21-5p 25 2% MR ZH ([ WO (A) 1+ 0.295+0.005 1
0.184+0.005. 0.169 +0.002, ¥ P<<0.05 ). 14 H,0, X189 B ¥ b 7 240 B 451 453 , 17 miR-21-5p 7T 4170 il 41
M. @ AT ARIZE R . 52 AT ERAE LA, A 0.5 mmol/L H,0, b B 5 4 B 8 75 W] 4 Fh = 5 i
miR-21-5p 3T FER AL A TREL H,0, AT AL N2 95 B X HR AT B 0 FAR (P AR I T . (14.31£0.12) %
6 (24.504+0.12) % . (23.41 £0.13) %, BRI A0 AL T2« (8.12+£0.13) % H.(9.71£0.11) % . (10.41 £0.15) %, J&
RN T 2R + (22.3340.12) % L (34.21£0.10) % .(33.82+0.14) %, ¥ P<0.05 ), #f —H3F B miR-21-5p H
HHAMET-AE . &3 miR-21-5p BAAHA AT T-HI1E .
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[Abstract] Objective To explore whether microRNA-21-5p (miR-21-5p) has the effect of anti-apoptosis of
human alveolar type Il epithelial cells (ATI). Methods ATIl cells derived from the human were cultured in vitro
and used for experiments when the cells were grown until the presence of lamellar bodies and microvilli were observed
by light microscope. The cells were divided into blank control group (direct culture), hydrogen peroxide (H,0,) injury
group (cultured with 0.5 mmol/L. H,0,), and miR-21-5p overexpression group (using miR-21-5p with a multiplicity of
infection (MOI) of 100 lentiviral overexpression vector with 0.5 mmol/L H,0,) and miR-21-5p empty virus control group
(miR-21-5p lentiviral blank vector was co-cultured with 0.5 mmol/L. H,0,). In each group, cell proliferation was detected
by cell counting kit-8 (CCK-8) at 0, 12, 24, 36, and 48 hours of cell culture; cell apoptosis was detected by flow cytometry
at 24 hours of culture. Results (D Cell proliferation activity test results: with the extension of cell culture time, the
cell proliferation activity of the blank control group gradually increased, while the cell proliferation activity gradually
decreased after the addition of 0.5 mmol/L H,0,. However, the cells proliferation activity in the miR-21-5p overexpression
group decreased more slowly than that in the H,0, injury group and the miR-21-5p empty virus control group, and
the cell proliferation activity at 48 hours was significantly higher than the H,0, injury group and the miR-21-5p
empty virus control group (A value: 0.295+0.005 vs. 0.184 +0.005, 0.169 +0.002, both P < 0.05). It showed that both
H,0, and lentivirus accelerated cell damage, while miR-21-5p could reduce cell apoptosis. @ Apoplosis rate test results:
compared with the blank control group, the apoptosis rate increased significantly after adding 0.5 mmol/L. H,0,; while
the apoptosis rate of the miR-21-5p overexpression group was lower than that of the H,0, injury group and miR-21-5p
empty virus control group [early apoptosis rate: (14.31+0.12)% vs. (24.50+0.12)%, (23.41 £0.13)%; late apoptosis
rate: (8.12+0.13)% vs. (9.71 £ 0.11)%, (10.41 +0.15)%; overall apoptosis rate: (22.33 +0.12)% vs. (34.21 £0.10)%,
(33.82+£0.14)%; all P < 0.05], which further proved that miR-21-5p had anti-apoptotic effects. Conclusion
miR-21-5p has an anti-apoptotic effect on human ATII .
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SRR E A ZE 5 1F (acute respiratory distress
syndrome, ARDS) g U, & e B bR, fiE AN R,
HATBRRAER " Mok A UEgE R I, AT 26
RIPIZAMI 25 T ARDS &R HLEN 2 oy
TBYT R WA ANATTHE e 1 £ 1m) 1 40 i /)y RNA
(microRNA, miRNA) J8 T-2% 1k, 20 I8 1T 2% 1 hy
ARDS & AL 548 2 FI BT i SR B2 T8 B3R
Iy G, R R A 2 T AUl B R 2
Jitd Calveolar type Il epithelial cells, ATI) F9 T2
1M miRNA 734 & B 34812 W A9 0 H:
e SRR AT S R ) VR TE A AR R M s
ARFFERY], miR-21-5p AT LLX i S 2 e 45 3
(hyperoxia-induced acute lung injury, HALI) i 21| i 35
PEF, AL AT A2 miR-21-5p 25 [ SRR B R G /
FE 1T B (protein tyrosine phosphatase gene/protein
kinase B, PTEN/Akt) V5 9 ATIJ T
1 AATT B, miR-21-5p W /FJ& T 1 ARDS (49557 77
], Al i T S LIRS A R A5 A R AR
T H. B S5 05 1l R B2 7 i rT AT PE AT B, Sy 1 fdi ot
FEAER R T R, A S2E A AT A 5%
G, i — A miR-21-5p XA AT AT /& B HA
TSR, AT A AT T 35 i A S A
1 #R5FE
1.1 FELER A AT SCR A H 55 —49
BHE () A BRA . miR-21-5p NS 34K | 1255 H
B AL R IE 3 ERHIREIX (3'-untranslated
region, 3'UTR) [t 45 3 AR miR-21-5p FL#%
PR BRI Y 55— R (i) A IRA
A SE
12 (B AN [ 5 H AR5 4 (8196010350)
BT H N IR AT AT & R AR e hR
1, I8 i SRR A7 B EE e s (e Bl 2 DA 22
LA (RIS 2019-2-22),

1.3 SLETk

1.3.1  4UjE R EE 35 - i F B iR 5 2% ik (phosphate
buffered saline, PBS) {4 4 M, i A28 FH i F 1k
WL, 7R 37 °CCO, BEFFAR AL 2 ~ 3 min JEBL
WL A L 52 BRRE AR A L DL RE I 75 ), 26 1B AL
WA IR SO AT 240 L 73 B, TR S b AR B SRR 9%
i B LU B 22T B B SRR A 5% €O, ML

MREE | 37 CHE IR h ARSI 5%, HEMMAE LB T
AL UL ARG BT F T 5555

1.3.2 SCEG o320 RARER R i o R 4 205 AT
Kidt 0,12, 24,36, 48 ho 25 X AT AL Al b
PR 5 i AL A (hydrogen peroxide, H,0,) #iG410A
0.5 mmol/L H,0, ; miR-21-5p i Feik 4l i AJRGL 52 %
(multiplicity of infection, MOI) A 100 f#) miR-21-5p
MR TR AR S 0.5 mmol/L H,0, L3537 ; 25k
XTHRZA A miR-21-5p 189 825 FH#HA S 0.5 mmol/L
H,0, H55%

1.3.3 4R « 38 ) 0 R e e 7 S A H
FIZARAEAY MOI 4 100, K4 4HMu%Ht, 37 CHERE 24 h;
I H IR, 37 CRE PR ml A 2 (LRl Ak i 4
WS A VKB B, FH 400 ul, 37 CELeRi 3R
FEIA 5 me/L SR EERE AR B 2 S (20 ~ 100 pl),
W2 JEAT A R AR B EE R, FR SR
TRFRFWEE 24 hy BYLE 2 d, sEA MR IR, I
NGB ARG R (N5 R EERE ), 37 C R HGFR 5 &
Y i )RR 5 200 A B 1 D % A T i B A AR, AR
P v O BB MSCSE HEAT 5 AN , a8 b AR A i
(Pt el , A TANMEY 1S PE 75 SeAa il

1.3.4 2 M 14 5 K 55 P K I 3K 59 £ (cell counting
kit-8, CCK-8) I 20 A 14 7 05 7 - 355% 0. 12, 24,
36. 48 h JE AN T AL B0, FE R IR, A 158
SRS RN 5 B 55 A E TR b, i b
VI A R A 55 i %, 5 SR Z 5
TRV, B 3 min 5 BF 20 L 1< 10°/mLs
TR0 41 2 9, W BB 100 wL Jin A 96 FL AR, e A 55
FRAA 5 eI o L BER AL PR AL 5 41 M kb B
FIT 4 h W25 5% 3% W, AL A 100 ul. CCK-8 iR &
W, 4 h e F AR ASCRE T 450 nm 35 4 Ab Y W6 B
(absorbance, A) {H, LA B2 LA 5 15 M

1.3.5 USRI AR T« TH5FF 24 h &
MAPAT N, A5 . D LA 0.5 mL 1 X Binding 2%
WA 5 uL JEECE F V (Annexin V) Fl 10 ulL it
AL BE (propidium iodide, P1) g #il B% Annexin V/ PI
P, @ WARFRMRNEESRIE, F PBS VRS FE
PSR RS AL, 79O A N WA IE A
240 B T [T A, T TR, A 2 mL PBS WRAT, il
S H AR, AR B 5 min, 35V, 0
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A 200 ul, Annexin V/PI 403, BB AN M5 52K
T, BEEIEE 15 mim, 76 37 2 40 A AS I 240 it i)
JHTIE L

1.4 Seit2#J5 8k . i F SPSS 20.0 {4 Ab BRI
Fr A BRI GRS, IS + Bl (R +s)
FOR TN TORER FE 5 2550, B
BRI ¢« 5655, P<0.05 NESAGIFE L.,
2 % B

2.1 ARG EE LI (1] 1): 2 MOI 2 100 B,
AN MR 5], D EaR FE R, H miR-21-5p k& b
T ; MOI iy 100 5 MOT 4 200 20 s ged 1
ToUA W 25 5, AT 29 R, Tl H MOT 2y 100 #£47
2.2 ZUMEIGEE (] 25 3% 1) BEE A0SR E] ) 4E
e, 25 O B2 20 B0 A MR ik, i oA 3 4]
£ i 344 B T P 40326 T I (38 P<<0.05), 6 EH H,0,
g EE T A AT XA B VER 5 1S H,0, 54
ZH AN ZS R R XT BB HE AL, miR-21-5p i 263541 40 il
TG N P18 (H P<0.05), HE— K 3IF miR-
21-5p HEATFIRIE AT LIHA TR FH = AR S ibE e

2.3 AT (K 3 ~4) : 525 [ IR Heg, HoAth
3 ZH A AT L I R R AR A B R T R W T
(¥ P<0.05); i H,0, #1520 FI2 SR aE s B2 LR

miR-21-5p & F& 3k 241 4 i I/ T~ B @ B AL (3 P<
0.05), W] miR-21-5p AT A 2HCHT AT A T-AIVER

218 S RTAT G =3 TIT‘&“ L2 8 (MOT) 33y RNA-21-5p (miR-21-5p ) 1R aEXT A 1L Ao b Bz 4 (AT D) ROFE GG 440,

La4r — ZE( R
— L0 50
L2 e iaal

— miR-21-5pif £k

ANNEsEs AN (A

0 12 2% 36 48
Yl iR] (h)

AT g TRl L f 41, 1,0, it %L &, miR-21-5p
B/ RNA-21-5p, A KWEOREE( 5 5528 A IRAL LA, 2P <<0.05 5
5 1,0, BGALHES, "P<0.05 ; 525X IRLL LA, ©P<0.05

2 AHA AT IUBGLA FRIa AL 40 M AR i 2R At e

35 - [ LA
[ RS
0T W amEe

25+ -
20 -

AIIET R (%)

10 -

8.02:+
0.11
3.4
L _ 0.1 I
0 1 1

73 [ IR H,0 541

w

1
Rt gl miR-21-5p

it ekl
£ 51
T ATk TR R 40, 1,0, Al S8 LA, miR-21-5p &
/N RNA-21-5p ; 575 IR LE AL, *P<0.05 5 5 H,0, Fitfidl
Wk, "P<0.05 ; 57 Rt AL L, P <0.05

3 RN AT IR 24 h R | W3 e S Ao o T b

TNCARFIRYNZHTREN AT T 25 FORHRZE (A) AT T2 5 5 24 miR-21-5p M2 8¢ MOI & 25 (B) #1 50 (C) i, 75 2 AT TT/EREY;

MOI 73 100 i (D), YL R AT 1T B0 MOT 3 200 i (E), B8R0 AT 115 MOT Jy 100 IR B 2257 S se e ys

(LA RY PN

F1 BAANAT || BEiAEE SIS FE RN TR (x +5)
FEAZL YRGS P (A {H)
215
(fL) Oh 12h 24 h 36 h 48 h

25 N R ZH 10 0.664 +0.008 0.689+0.003 0.784 4+ 0.003 0.989+0.023 1.234+0.005
H,0, #1541 10 0.667 +0.004 0.634+0.008 0.503+0.007 2 0.298+0.003 0.184+0.005
PR EEXT HR AL 10 0.685 +0.004 0.631+0.001 % 0.516+0.005* 0.322+0.012° 0.169+0.002 *
miR-21-5p 3 Fik4l 10 0.672+0.002 0.652+0.002%°  0596+0.003°"  0.432+0.009°"  0.295+0.005*°

e AT R T b K 40, H,0, K3 E AL, miR-21-5p J9 i/ RNA-21-5p, A {H R WO 5 525 I BEH &L, 2P<0.05; 5

H,0, 1AL HEL, PP<0.05 ; 525 AT HELH AR, ©P<0.05
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E{= P st H,0 #if54

UL UR UL UR
1 3.9% 9.7%

| 1.4% 3.4%

PI-A (SOLHRE)
PI-A (SOLHRE)

LR

L 4.6%

10 -
10 100 10° 107 10° 100 100 10° 10
FITC-A (SR E) FITC-A (3E5¢38)

Z3 g 0 HE A miR-21-5pid %Kik

UL UR UL UR
| 3.6% 10.4% 2.8% 8.1%

PI-A (SOLHRE)

10° 100 10 10
FITC-A (F52)%)

10°
10t 100 10° 107 10
FITC-A (3658 %)

AT 9 TR K 4, H,0, it B AL A, miR-21-5p N/ RNA-21-5p, FITC B RRRDOEE , PT BULHELE s 47 F4 R (UR)
FORMEE TN, A T 2R (LR) 2R FET- 400, 22 E2BR (UL) FoREA 40, 22 F 2R (LL) 2R B8 =401

4 FRGHSURMAHA AT IRGLES 24 h B 4HHTR T B LIRS

3%

ARDS 5 (52 H TG S50 T A A it
ARSI RESZ 0 L A 45 B A0 A A R S
S ENPH , S EOE R e — 20 A i
K PSSR T P e I AR b B 2 30 A R 455 A
LUAYT AR EUMLAE A e SRRk . b ARDS
A AR B2 2% 1) SO S B, A7 TR 22 Mg R o 1 Dt
P HHOR Z A 5E A e it IR IR
U7 A S | 5% M5 SRR S S e S S A it
SEB MK M, IR AN ERANAE | PN B 4 LA
RV IE b AR A3 IS, PRHCAR Tt B RS 2
PR 52 B ol = AR, T T
4 (reactive oxygen species, ROS) 5#i ROS Jedtte!,
AL A AL 1 B ARDS fCHER 27

HHIAYT ARDS i £ 207 AR I SRR L 24
YRR TNE -l TRC i | NI S R N NV W =
(extracorporeal membrane oxygenation, ECMO) K444} CO,
7 B (extracorporeal carbon dioxide removal, ECCO,R ),
Zhu %5 BT F W, IR IA T 40 B fE 44k 2 AT
FIIEIRIE b K2 20, # A 2 4G S 7 2 e 45
(acute lung injury, ALI)/ARDS FJHT LA .

i S RV N v 1
(alveolar epithelial cells, AT) 21 B [1, T AT 434
RS, R0 J3-00A 2 T P4 50 2 1 Y ATIL RS il i
HER SR ATL . ATIL R AT 9T 40, 345
LA SR AE SN R R 1=y 3, BB A2 40, 3L
ATI R EE | 501k, JE 24 AT, SR E
IEHRIRZHARGS M . Bl RE 2 A 219 AT,
OIS LA R B A AR B A WRVE L 51 AT i B2
T AT TIRST AT AT B 2 R T I
T 32 A R ZORL A i T3 2%, BB miRNA (19 &
B, 20 8 T ML A BEFEHE A miRNA AR, A

PRV AT PR T AL R4 T 2800 . A5
FeW 1 8 miR-21-5p XHHEHURE AT T T4
—EMER S ARV S8 3h S B A JROER 1
PN LR SE RS I H A s 5
BT B A5 B FREE Y, PR A I T e B 1 1A
JEN AT T, A SR R A 7 B 0F 55 T 5 380 110 245 2R o
B APNRIRITRAA

ASZEH L 0.5 mmol/L H,0, VE4 AT 4 A 4%
13375 DR, AL g A U T AR TR ) o i A A
38 miR-21-5p (112 95 B 2% 44, 3l 2 & A ATTI
FEL AR K AT miR-21-5p (9356 E MOI
{8, LIS 15 40K S ad 263K miR-21-5p 1875 8 2% 1K
e ATTL A, 530 o ARG 54 HsF [60) et 194 40 L 348 5
T DA S AR H T3, i — 20 B miR-21-5p J2 7%
HABN AT T ER, DIEFIZKFA ALZARDS
(G RYAT T B AL T8 7wl o

miRNA J& — 28 ¥ K 8 T 98 E 55 19 E 4 5
RNA, miRNA i 58 £ 5 7] S EOFLIR . A2
P AR L 200 B P s L AR s . A LT Ak AL R
E 45 Torio 2 RIS AIE M, 6 N8 25 R IK 1Y
miRNA 1, iz H PicTar il TargetScan $ 4 7 i) A 2
miRNA AY#EELA , Hr miR-21. miR-125b. miR-10b .,
miR-145 . miR-155 [ I 335 22 S AH AT 5 . miRNA
5T ANRKAL HE RS FRIFRIE, Y miRNA £
5 LS I, T BRI & 2 . Haramati 25
W58 T miRNA BTG, R 2200 345 iz shi
ZICTEAR N KA TS Ty E L, A AT
MZBATHARS S miR-9 MR G —EBE R ;
Fichtlscherer f’ffm] i 3 R A B EE )2 B (PCR)
G0 568 o 5 R 5 R DR 2 I 2K miRNA 3k & 3K,
miR-126 . miR-17 . miR-92a {EFR K- 15 48 i A 56
(1 miR-155 LA SF- 1 UL E 4 1Y miR-145 76 560 g
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HRE T B R S IR, O UE 4R A miRNA
(miR-133a., miR-208A ) 78 i Lo FL 34 TP B i
M\ miRNA 7K AH GBI IR 7 5 T AL 11
L R SO

ARDS B T H i B I S 45 | DU Ge 9R
Y7 5 1R A1, DA 5 PR T R B 5 1)
A B S R AT () . A SCHRIRE , 7E ARDS
BRI, miR-466 15 43 F 38 1 [ B 19 5 =X 4 Wik
FSGE Y, IF Bt NOD RS2 4K % 1 3 (NOD-like
receptor protein 3, NLRP3 ) RGE/IMAHINE T 45E , i
2 fa Ah /N miRNA 98755 i NLRP3 4 5iF /IMA 7% 42
A/ ARDS JATTHOSEAR ) IR miR-21 %
IR AT — 2 N E HALL K R0 825, 3 ATII
JAT, HALH T RES A KA g Sk P e iR
B 1 3 (caspase-3) IR %) 5 miR-21-5p fiE
B HALL Al E RO U S R
SR, 2K FBES miRNA ()R ZE 5 L0, e i1m
T IR RSN R IR Sl ke s,
BT R, MEFES MR miRNA 7K (14 2l 728 7T g
Xof P E AT X ARAS AT 4 £ 5 ARDS BAE 42212 WAl
WOARA IS, B2, miRNA 7675 545 w] 45
145 ALI/ARDS 7E N 1) Z2 Fh A P2 Fig B2 o f v
(IR B3k, E R A ) B 2 F 9 I — > S 40
miRNA 2 5 B W4 il ik, 769815 ALI/ARDS )&
ML B E A,

H AT, A S RG5Ok 3897 AL/ARDS ik
FEAEZH [0S, 4% AR miRNA 24K 2555 S8R
il OC T HE FL R/ NB BRI L s 2 2 AR G iR 5
G g2 S M ARG v P BR AT, LI R 5 38 Sy g A
S, SRR R A FR LS AR E 22 5
ARG E s RN ERA RS . AR ik
Joj 45 L o IRk S RE 22 SR FH AT RIORIT K G D 1
TR A 2R % 2245, X ALVARDS BEFT 1515 43 9
FEAE miRNA R F IR X, AR H 3L A, X
IR J7 927897 ARDS/ALL AT #KE X,

g LR AR UESE T miR-21-5p HATHTA
AT T BIVEFT, i ALVARDS (I PRIATT it 1

SE T HF B
RIBERZE  FIAT 14 27 R A7 3
S
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