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(HWE] HM %t 0BG F 4000 (type 11 alveolar epithelial cells, AEC- 1T ) 3 Y& 7 34 {4
(exosomes , Exos) -miR-21-5p( miR-21) 4% | fz 4/ 5 13l i ( epithelial sodium channel, ENaC ) % 5 14
Z PEMi14%5 (hyperoxia-induced acute lung injury, HALL) BR3P0 M v BEML I, J5d: 6~ 8 JE W MET:
CS7BL/6J /INER 60 L, Hirpr 20 FLfef ) 22 I BE g 0o k4 RO AEC- T IF355% R %5 BE 6 B B 0o 1 4
B AEC- L RIFAMIAMA , 35 551 HL e 25 8 AMIMATE S o 4% 40 HUNBRIRBEHLEC R 550 (n=10) : H 4
(Control ) #H . B % ( HALI) 4H . 5 %+ Exos-miR-21 ( HALI+miR-21) ZH Al /5 48, +siPI3K + Exos-miR-21  HALI+
siPI3K+miR-21) 2, [& Control 414k, 4% 3 ZH/NRLERER T 95%0, 11 B il & A S 46 A4 8 HALL A,
72 h 5 RT-qPCR #5202 % SMA A miR-21 ik s HE G (8 WG 20 U8 282 A8 AL T4 7 T4t 40 9 BT
73, VIRZH R/ 1 B b K i AR T BR 38 (alveolar fluid clearance, AFC) 3 W] UL A3 )61 BE 5 0 7 4
AL AL ( superoxide dismutase ,SOD) [ [ ( malondialdehyde , MDA ) £ B30 & fLfE 77 (total antioxidant
capacity , T-AOC) /K- ; 5 G766 B 12 72 TG R 4237 ( reactive oxygen species, ROS) 7K F-; Western blot 46l
PTEN ,AKT ,p-AKT PI3K % a-ENaC \B-ENaC y-ENaC [ 5/K - AN ZR BRI SR I UE miR-
21 5 PTEN 8 5¢ K, 858 J AEC-IHR B BEHDIRY) BT 28 4508 A MIMA , SMIMA b miR-21 K3k ) 3%
R P<0.05) , PTEN % miR-21 #3551, 5 Control 4 L, HALL 41 HE 3 i W41 SV o 8L
IR AR S ZERG  HALL 20 HALI+miR-21 41 &% HALI+siPI3K+miR-21 20 it 35 B E43 i/
TRiHL MDA J% PTEN 2 11321575 ( P<0. 05) ;SOD . T-AOC . AFC .miR-21 J% p-Akt . a-ENaC . B-ENaC.
v-ENaC %5 [ 5KEREAE(P<0. 05) , L HALI+siPI3K+miR-21 415 #1 2, 5 HALI 41 %%, HALI+miR-21
2H HE G (o] DL a] 04 58 58 0 40 it 22 10 B S 920>, il 900 22 663 8 D s 0 0 P Il 2/ 1 o i
H MDA & PTEN #2634 B 3 PR ( P<0. 05) ;1 SOD \T-AOC ,AFC .miR-21 & p-Akt a-ENaC B-ENaC,
v-ENaC £ (RN B EFHE (P<0.05) . g5 AU _F R AR IR SMIAMA miR-21-5p i i 8 ) PTEN
1% PI3K/AKT {55 i By b B2 A8 i e iy A M 2 P4 4%

(K% [RAIE b B 00 s SR By RNA-21-5p; b B8 B 138 18 5 e S e S PR i 4 s PI3K/

Akt 5518 %
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Exosomal miR-21-5p derived from type II alveolar epithelial cells alleviates

hyperoxia-induced acute lung injury by regulating epithelial sodium channels in mice
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[ Abstract | Objective To investigate the protective effect and possible mechanism of type Il alveolar
epithelial cells ( AEC-1I )-derived exosomal ( Exos)-miR-21-5p (miR-21) on the regulation of epithelial
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sodium channels ( ENaC) in hyperoxia-induced acute lung injury (HALI). Methods Sixty male C57BL/6]
mice (6—8 weeks old) were subjected, and 20 of them were used to isolate AEC- ]I using differential wall
centrifugation, which were further cultured extract derived exosomes with density gradient centrifugation.
Transmission electron microscopy was employed to identify the morphology of obtained exosomes. The 40
remaining mice were randomly divided into (n=10) : normoxia ( Control), hyperoxia ( HALI) , hyperoxia+
Exo-miR-21 (HALI+miR-21), and hyperoxia+siPI3K+miR-21 groups. Except for the Control group, the
other 3 groups were exposed to self-made hyperoxia chamber containing 95% O, to establish rat model of
HALIL 1In 72 h after exposure, RT-qPCR was performed to detect the miR-21 expression in lung tissue and in
AEC-1I -derived exosomes. HE staining was performed to observe morphological changes in lung tissue and to
score the pathology of lung injury, and the wet/dry mass ratio of lung tissue and alveolar fluid clearance
(AFC) were calculated. Superoxide dismutase ( SOD ), malondialdehyde ( MDA ) and total antioxidant
capacity (T-AOC) were measured by visible spectrophotometry. The levels of reactive oxygen species (ROS)
were measured by fluorescence spectrophotometry. The protein levels PTEN, AKT, p-AKT, PI3K and
a-ENaC, B-ENaC, vy-ENaC were detected by Western blotting. Dual luciferase reporter gene assay was
conducted to verify the relationship between miR-21 and PTEN targeting. Results The vesicular material
extracted from primary cultured AEC-II was identified as exosomes, the expression level of miR-21 was
significantly increased in the exosomes ( P<0.05), and PTEN was identified as the target gene of miR-21.
Compared with the mice of the Control group, thickening pulmonary septum, massive infiltration of
inflammatory cells and alveolar atrophy were observed, and pathological score of lung injury, lung wet/dry
mass ratio, and protein levels of MDA and PTEN were elevated in the the HALI group, HALI+miR-21 group
and HALI+siPI3K+miR-21 group (P<0.05). The protein expression levels of SOD, T-AOC, AFC, miR-21
and p-Akt, a-ENaC, B-ENaC, y-ENaC were reduced in the above 3 groups (P<0.05), significantly in the
HALI+siPI3K+miR-21 group. HE staining showed that no significant differences in thickening of pulmonary
septum and inflammatory cell infiltration were observed between the HALI+miR-21 group and the HALI group,
but milder alveolar atrophy was seen in the former group. What’ s more, the former group also got obviously
reduced pathological score of lung injury, lower lung wet/dry mass ratio, and decreased MDA and PTEN
expression (P<0.05), but increased protein levels of SOD, T-AOC, AFC, miR-21 and p-Akt, a-ENaC,
B-ENaC, y-ENaC (P<0.05) when compared with the latier group. Conclusion Exosomal miR-21 derived
from AEC-1I targets PTEN to activate PI3K/AKT signaling pathway, and attenuates hyperoxic acute lung
injury by regulating epithelial sodium channels.

[ Key words ] type Il alveolar epithelial cells; exosomes; microRNA-21-5p; epithelial sodium
channels; hyperoxic acute lung injury; PI3K/Akt signaling pathway
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e A E LB AR iR T SRR I A 2R S I
(acute respiratory distress syndrome, ARDS) 9 ¥ % F
B MG SE E R AR A AR (e A SV A5 A
HHERE S o HA I [R] WA A B B2 A S (AR
>0. 6) 7] 3 2 iy A M 2 M i 452 45 (hyperopia-induced
acute lung injury , HALI) NG EERSE AR RSE
RIS . H RGBT A, 3 7% 4K (reactive oxygen
species, ROS) 2 fff HALL #9038 45 . ROS
B PRI A IR 25T B A 1 i L6 PN B 24 L A
Aty Rz 40 @ ( alveolar epithelial cells, AEC) , S35 fiili
057 BT REAZ 451, AN BEAT A0 B SR S 7R i v J 9 1) 5

PRI AR, R O AR i P R DR, B
T B B A 0T o It 25 RO AR A3 9 7 SR s o) el s A
e RE A FNE RS B EED AEC-11 /] 4y
ARt iEL T 29 b R 240 B A8 52 43 4 ki L 22, [] i 5 J -
3 DA Ji Y003 TR 3% P ) Do 4 e YA, Bl AR T K R
TR, 76 i 35405 4% VR AT . AEC-T1 b iy b 3
Na' i i# ( epithelial sodium channel, ENaC) {E >}y Na* 4%
B A 2, 2 W N TR TE B (alveolar fluid
clearance , AFC) Z {1 4% .0 JE 35 Ul X e K ERAT
T B0 245 S 7 0 T 9 3 B RS AT e Ah i 1A
(‘exosomes , Exos ) 1 4 il #h 40 1% —Ffr , =22 g T 410 i
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S35, AT A A YT BN 1 5T IR B & miRNA
& RAEE S T AN LR AR e DhRERIE T
AWFFEUERT , AEC- I /& S Sl i SE 40, 32 45t AEC- 1T
A IR B A FE UL ( extracellular vesicles, EVs) 415 T fili
bR A R W Th RE RS TR AL I
BN RNA-21-5p ( miR-21-5p , J5 & Fk miR-21) F
WAl 4540 AEC- 11 4 T % HALI'™' . i PI3K/AKT
B I PR O FT R4 ENaC 8 R K M IR
S AT AR APV AR T RO AEC- T R Exos-
miR-21 A GBI 1 G PI3K/AKT 55 i B4 2F 7K i
W BR o ARG U078 i W50 B iy 4R AEC- 1T
MR Exos-miR-21 X} HALL fR478800, S AE FHL] , 5 7E
i HALI 5 ARDS 424358 (1 52 5 [al FIE 7 HE Ao

1 #RERHE

1.1 %y mhe, 22X 05
60 H 6~ 8 JE I SL 56 I MEE C5TBL/6) /NI A
KEEWRH AT (KY) , 3G #8 kS : SCXK ()
2019-0014, B-actin, PTEN  PI3K | AKT | p-AKT , ENaC-
o/B/y T3 (a-ENaC ,B-ENaC ,y-ENaC ) 47 14 ¢ — il
HZEE CST /A #]; PI3K /NF4 RNA (siPI3K) I H 5§
BRRR (Hr ED 2w A SCR I A 7R Sigma 23]
A4 (FBS) . DMEM/F12 3 5% 354 B 3£ [ Gibeo
2\ )5 ALY B ALEE (SOD) (N - (MDA) | ST %
{LHE 71 (total antioxidant capacity, T-AOC ) | % X7 &5
S BCA # Wk B2 i iR &0 B AL i R E A H;
DCFH-DA (%148 ROS FEGIREN (HE G 8251 &5 Al XL
DG ER WAL DR A I 350 & 0 38 = RAEW A F
miR-21 PCR 514 i 4= TAY ( 1) it & i B br
{CFIHL KA B 35 [ Bio-Rad 24 W] 5 )62 0 i 58 1 B
H 7% Olympus A #] o
1.2 AEC-1II #hibiRkR s fn 5 2
C57BL/6J /IR AEC- IT (43 B 15 9% 2 BESCHk [ 14 ]
AT, W AEC-IIESR Lid 2% BEAG RS B9 O 2 A4 15
Fr B RIBOMBAR (4 C AT :200%g &0 10 min
B, 10 000%g 5.0 30 min WL EIE , 100 000xg
B30 100 min JRTHE, 1 mL BERRERZZ miifk (PBS) V¥
FEJG, FK L 100 000xg Z5.0 100 min BUTIE, 1 mL
PBS ¥ ST 0.22 wm JEAFLTUERRTE) , e W 5
H-80 CIRAF. &I BEMEE AEC- I SN IR TE 2,
Western blot 73 #r2MMARR &4 CD63 .CD81 L) % N it
MR E 1 HSP9OBI 3Rk (AEC- T A XTHR) o
1.3 REATHARRE KB
{fi i TargetScan Human 8. O ( http.//www.
targetscan. org ) 7E2k T. EL.X} miR-21 34780 5L K 7 5

GG T B A miR-21 25 G A 5 Y B AR A
(WT) 5548 Fp 3 [ 2842 #4 (MUT) () 3'UTR-PTEN 43
4% A PGL3 ik, DL PGL3 75 gk 4& y x) 1], F1 H
Lipofectamine 2000 i&, #| ¥ WT/MUT-PTEN 43 5l 5
miR-21 mimics 8§ miR-NC 4L %| HEK293T 4t , %5
48 h J5 AR AN, fif I OBL2E S 2 il i 4 25 PR A ) 3R 456
Rl HEK293T 4t if 5 ' R B 7k o
1.4 HALI A Z 5 Fhyafe s 22

ARSI A AR ERT & S50 sh i 1 77 8 B A
FW) A RZLR, H 20 38 LR R B2 bt &t
WECHHES . ZMU21-2107-074) . ¥ 40 H C57BL/6] /)
A% BEAIL AL 2R3540 i 4L ( Control ) 2H | 57 %80 ( HALI)
4 B+ AN R miR-21 (HALI+miR-21) 4 | /&5 % +
siPI3K+4P i f& miR-21 ( HALI +siPI3K +miR-21) 4.
Control ZH'E T % N2 A H A F, siPI3K 4% 15 nmol/20 g
IR RET 80 L AR K il i W HH A
/N B B, 57 B PR A  BROACTE (B3 Tk T AL B
1 Ji, Exos-miR-21 2245 46 % 7% A 300 ng/50 mL )
Exos-miR-21, 2 B FE 45 ) 4 1 HALL gh 44508 ()
T B /NRE T 40 cmx40 emXx50 em K/ H i
FAS R SR AR, iR BE CO,<0.5%,0,=95%,
iy HALL S Al w4 2858 72 b )5, o slBE A
TR IS AL FE /)N B, RO 4 2907 7 4 1 Kz # 5- 80 °C IR A7
5 R FELZERL 6 H/N BRI AR A8 4r
1.5 HE 3 & VLM LR AL TACBATAR A 3 2L 5F 2

BUNRITZHEZ 4% 22 5 P RE [ 24 b, A7 A0 3
VIR R S wm  HE Je 8 5 % 2% 1 fo5e F WLER Il 41 41
S BRI B R U A AL R D 20 A e A5 A B
(x400) , % I MATUTE-BELLO 25" Jiifi 351 45 ¥ 4% &
SRR /010N ke s o i % ved 1 10 R4 N R A 1 W ike ok i o v
MBI 37 W AN B B R 1 B A P I oA 8 B it
TR I B J5E 2 A T AR E AL PR 27 o
1.6 M4 34 AFC 0| %

7K Fr i DA 4 200/ T i b 3RoR . BN BRUG
LU, FH U8 AR T 50 W B 20 29 3 T /K 4 N8R B8 ML
PRI 2 BT i il IR T i, A 60 C LA 2Lt T
60 h J5 BRI 2 2 B it il o T B S e T B
e e B A I H LI T RS RS, A 100%
N, , #5015 o/L A SCRERR I 5% H 58
FHER K (4 mL/kg) 28 45 /N BRI 2 2, O i e
G 37 T4 E . e RS T
100% 8 WL GE S 1 h (K38 Fs 7 48 F¢ 78 650 ~
700 Pa) . SRJEWRIBCA it R i PN A il 9 A4 0. 25 mL,
WA EEEAL, #E 620 nm b R GEE D(620) {H,
FEARPEAN I B A SO R IE ) 8 T Y D(620)
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(R AR R 2, 45530k BT AS G SCRLEE R e 1 1
B, # A R[ (Vi-VE)/Vi] x100% 115 AFCH™
V= (VixPi)/Pf, o,V 3R7R il it P9 AR 19 8 45 25
() FE G B R & 45t (F) | PSRRI 9 i i v
PSR R IR R BE (1) FIVE RIS I B AR FE ()
1.7 A2 SOD MDA T-AOC % ROS K -F ) %
Sl 20 ZRPR 2 I B RIS AT K, 1 000X g B0
10 min , W H 3, #24E 7™ 4% 10 G Ul I k17, R
FHAT UL A3 Y66 B i 2 SOD (MDA J T-AOC /K-, 2
Jits 2 20 5 14 JRE T 0 I 3 0 o i B 24 i AR VR ( 4 R
=10°) , A DCFH-DA 5645t , 5643 Y66 B 1
& ROS K-,
1.8 BF % %2 % PCR M & 28 A 40 28 B 9) b4k
miR-21 & ik KT
Bt A RS A, 8 TRIzol 12475 S 42 RNA
JEI 2 & RNA ¥k BE Je 2 B2 fff ] miRNA 55 1 %5
cDNA & BGRH & ) R sk B eDNA #4753
7 PCR ¥ 15, KWk &K 20 wl:2xmiRNA qPCR
master mix 10 pL; AfJ5 51 %4 1 wL; Template DNA
(miR-21)2 pL;ROX Referense Dye(L)/(H),1 pL;hn
A RNase-free 7K % 20 pL, PCR &I 45k : U 1k
95 °C 30 ;48 95 °C 5 s B K/IEAH 60 °C 30 s; 3k
40 1~ 1 o 51 9 J¥ F): miR-21 IE [1] 5'-CCGGC-
TAGCTTATCAGACTGATGTTGA-3', J% [i] 5'-CTCAACT-
GGTGTCGTGGA-3'; U6 IF ] 5'-CTCGCTTCGGCAGC-
ACA-3', JZ [i] 5'-AACGCTTCACGAATTTGCGT-3', %
FHARXS 2 A RNA 973, DL U6 NS, ok
F 27 ST miR-21 Rk,
1.9 Western blot #& | & 28 /)~ & At 20 2% PTEN  PI3K |
AKT ,p-AKT, a-ENaC , B-ENaC , y-ENaC % & %
ik K-
BN BRI 2H 23 B i 80 mg, BLfEH 45,4 C.
12 000xg #5.0> 30 min, B_E3EAH A BCA it T8 E

CD81(22x10°)— - “

HSP90B1(100x10°)— - Pi— B

EE I B O B, A & 10% 5 129% SDS-
PAGE HLIK 5388, # i I5 T 5% Wil Wik 3141 2 h, 2351
J A PTEN, PI3K, AKT, p-AKT, a-ENaC, B-ENaC .
v-ENaC } B-actin itk 4 CHEF 16 h, P 5 mA
IgG-HRP —4i )5 = i G E 1 h, YEE S im A ECL
R, (8 Gel Doc™ EZ 4 [ ShER AR R G |
AR, Image J FRFHEAT 454 K FEAE 43 7o LA B-actin
NS ITRE B E A RS R (HWEA RS
K= H IR 5 I BEE/ W2 5500 IR E AR o
1.10  %it 3047

K SPSS 24. 0 Btk AF AT g it 22 40 o 3t
PR xes FOR, ZALRFEA BB L BCR R H R
J5 2550 K, AL 1) G 5 25 B8 b B R Y LSD-e 7, DU P<
0.05 M AZEFAGIE L.

2 #R

2.1 PR SE 4R

375 SR RS T DL A AR S 2 FEAR A 15 %) e
NFEY, H AR Y 100 nm, 3% 0 5h i £ 5 PR 45 1
(& 1A) , Western blot £l &t 7 « 5 % BG40 L4, S
bR PE# [ CD81,CD63 3 ik 7 #h i ik 4 W 2% 7t
o W B RARICE H HSPOOB1 AE Sy B4 % it 48
H(E 1B), RT-qPCR 25 R R, 5 AEC-TT 4 [k
B AN miR-21 ek g # R (P<0.05,/& 1C)
2.2 PTEN % miR-21 ¥4 K

i A TargetScan T miR-21 #1254 PTEN 3t
BRLCE 2A) , XU 2 il i 15 256 DR ) 245 2R J 7
pGL3-PTEN WT 4 293T 4fi i %% 4% miR-21 mimic 5 fH
X 2e 5 FE G T % ¢ miR-NC By 4t ffd (P <0. 05, [&]
2B) , 1M pGL3-PTEN MUT #H 293T i ifl % % miR-NC
1 miR-21 mimic Ji5 A X 5¢ 6 98 B JG B 2 48 1k,
Western blot #5145 5 i 7k miR-21 41 v PTEN %t [ 32
K FiE(P<0.05, 2C D),

4 =

AEC-1T AEC- 1T -Exos

W
1

miR-21 AR} ik i
o
1

S
1

AEC-T AEC-T-Exos C
415

A WAL B SN AR T A ;B Western blot ##] CD81,CD63 f= HSPOOB1 2 AEC- Il #= 5}t 4k F #9 4 i% ; C. RT-qPCR

#ml miR-21 f& AEC- Il Fo btk 49 R ik (n=6,%+s)

a:P<0.05,5 AEC- Il 280tk

1 AEC- I SNk £ E R SM i E miR-21 FikkF
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Position 1603 to 1608 of PTEN 3'-UTR 5'-ACUUGUGGCAACAGAUAAGUUU-3'

miR-21 3'-AGUUGUAGUCAGACUAUUCGAU-5' A

Ml miR-NC
1.5 - O miR-21 mimic

1.0

AAXS SR L%

Bactin(42x10°)—

2
)

miR-NC

0.5
i . PTEN(S6x10°)—> ’

—_
W
]

=}
1

miR-21 mimic

PTEN % [ 418K F
=
1

C 0
miR-NC miR-21 mimic D
25

a:P<0.05,5 miR-NC 21345

A :Targetscan T miR-21 Yo%) 248 & PTEN; B: 3% ok & B4R 4 55 3 36 4E miR-21 ¥e&) 45 4 PTEN

1. pGL3-

control ;2 :pGL3-PTEN WT;3;pGL3-PTEN WUT;C D :Western blot 4] & 28 #m i, F PTEN #9& & & &

E 2 miR-21 $fA%4 PTEN(n=3,5+s)

2.3 I A bk 2w e ok R sh a4k miR-21-5p %2
5 B &M AR A

HE 3o n] Bl Control £ ili 41 45 ¥4 75 Wbt , 18 A Fh 1
20 LIS e AR I it [ B TR K 4% 1 2
123 | 375 I RE B S K i il 0 22 [ 3 AEC- 1 -Exos-miR-
21 FHia] s HALL, 3R 48 5 41 A 152 1 B S ek 2D,
It [ I JE B8 % it 25 8 d 30/ (|81 3A) o PEBR PI3K
J&, AEC-TI -Exos-miR-21 T 7 A~ g yik % HALI, 5
Control 4] H %%, HALI 4 . HALI + miR-21 £ }, HALI+

o e

C()nlm,l 2 o HLI

=g

RSN A ©
\ \ «

abe

0.4
$ a e 6
2 03 e
E ab HE( 4
£ 0.2 H:
B B
£ 014 £ o

0- 0-

1 2 3 4 1
213 B

T B

siPI3K+miR-21 ZH Jili 53 19 95 B 1F 43 J% fiti 2/ Jo & tb
FHE (P<0.05, 8 3B.C) ;AFC T (P<0.05,& 3D) ;
5 HALL 41 He 4, HALT+miR-21 2 Jifi 53 4756 FEF 23 %
Jifidie/ ot B L A (P <0. 05, |81 3B, C) , AFC J} 5
(P<0.05,[& 3D) ; HALI+siPI3K + miR-21 21 Jiti 51 175 %5
PEPESY N/ T i BT, AFC FEfIR (P <0. 05, 5]
3D) ,Exos-miR-21 - i /~ G336 % PI3K/ Akt {5 23 %
P HALL A6 1E H

HALI+miR-21 4 HALI+siPI3K+miR-21 4
T DA > *

< 748 15

ab

TR B4/ %

3 4

415 c 4151 D

1:Control 2832 HALI #8;3; HALI+miR-21 21;4: HALI+siPI3K+miR-21 Z1;a;: P<0.05, 5 Control 28}t ;b: P<

0.05,%5 HALI 281t4% ;¢:P<0. 05,5 HALI+miR-21 28}t 4%

AHE 3 & WM R R T B 45 5w 33 o C MR/ TR0 D AE Rk E h & (AFC)
3 AEC-1 Exos-miR-21 35S M 2 MG SERE BRI (n=6,x£s5)
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2.4 miR-21 £k K-F & AEC-1I Exos-miR-21 3} &4k
LR o A

ARG miR-21 FIKKF-FEAK, 5 Control 44
He# , HALL 2 miR-21 ik K FE 5K (P<0.05), 5
HALI £H b %5, HALI+miR-21 20 5 HALI+siPI3K +miR-
21 2 miR-21 FiEKFThiE (P<0. 05, [ 4A) , 3L W]
AEC-1I Exos-miR-21 T-Hi 2, Beob, & A 5 58 0] 5
I 0 A AR N OK O, R B 5 Control 41 B,
HALI 41 ROS % MDA /KFFt15,S0D K T-AOC F[&
(P<0.05) ;7 Exos-miR-21 ¥ f5 A0 W i 7K ~F- 15 3
i, 5 HALL 41 kb4, HALI+miR-21 24 ROS } MDA
KRR, SOD % T-AOC F+75 (P<0. 05) ; I Bk PI3K
J& ,AEC- T Exos-miR-21 T-WiAfEM % HALL, 5 HALI
21 1AL, ROS MDA 7K-F-FH57,SOD K T-AOC 7KF-FEAI%
(P<0.05),5 HALI+miR-21 4 b %F, HALI +siPI3K +
miR-21 41 ROS [ MDA ik /K7t 5, SOD i J1 &
T-AOC fEJ1 FF#(P<0.05) , HLIK 4B~E,
2.5 AEC-1 Exos-miR-21 #p4] PTEN i & PI3K/Akt

155 8 %423t ENaC & & & ik

R A A2 )5, 5 Control 4] Hu4, HALI 4] PTEN #
HE AT+ (P<0.05), p-Akt, a-ENaC | B-ENaC 5
v-ENaC # KRB FEIR(P<0. 05) , PI3K # I JCH] B8
£ (P>0.05) ;1] AEC-TT Exos-miR-21 | 7§ 0] i 2 [
& PTEN #2357k, 5 HALIL 4 b %, HALI+miR-21 4

4- 30
i ab ab
%) 37 =
® = 207
S Z
= = 10
= a

0- 0

1 2 3 4 1
215 A
30 1.0 -

T-AOC/mmol

SOD/(U/mg )

J% HALI + siPI3K + miR-21 2 PTEN % ik [ fIf ( P <
0.05),p-Akt T H F AT+ (P<0.05), a-ENaC, B-
ENaC 45 y-ENaC % [135 158955 ( P<0. 05) ; siPI3K 17T
Bk PI3K 7K [ 5 PI3K 7 [ 35 1k % % . Exos-miR-21
A BE Jik 4% HALIL, 5 Control 2 . HALI #H }% HALI+
miR-21 4] 4% HALI+siPI3K+miR-21 4] PI3K % ik &
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