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(E] BB #Fi MEK1/2 #F B34 7 UOL126 stia & & -F 20 i (MSCs) 15 2. 2 B 457 4 (ALD 48 je
ARG, Fik I ZEPS R EE m(AEC) G5 MSCs 332 7%, 4 W m A UO126 44 AEC
28 AEC+LPS 22 . AEC+LPS+MSCs 44 . AEC+LPS+MSCs+UO126 4, # X @i R o & 3z kmie, n
& AEC BRI B AL IR vZob 3 =5 8 (ATP) . 28 8 = . caspase-1 FHRAIE KRR PEEARM LI RES
[@&%& 8 1 (MFN1) & #54k RhoGTP B 1(Mirol) \# 4 & B F (NRF1) it &AL B4k 38 75 M ik & 4k v &
BERF-1a(PGC-la) &Ktk ZHF ACTFAM) JKF., £8 AECHLPS 484 i A © 35 % . caspase-1 &
M AEC A7t &, m@m e iE h  Z&E KRR 842 ATP {4 MFNI1,Mirol .NRF1,PGC-1a, TFAM K F 4 AEC
21 54K ; AEC+ LPS+ MSCs 48 28 2 8 T 35 % . caspase-1 FHE AECHLPS A ik, m@m e & . LB KR Y
{5 .ATP {42 MFN1,Mirol \NRF1,PGC-1a, TFAM & F# AEC+LPS 4 # % ; AEC+ LPS+MSCs+ U126
20 40 I A T 46 %K L caspase-1 F M AECHLPS+MSCs A1, m fmfei& A &k Bt & 4 | ATP {4 #= Mirol ,
TFAM K -F4% AECHLPS+MSCs A9+ &, £ F A4+ 5 &L (P<<0.05), it UO126 7T ¥ 2% MSCs #F
LPSi# % TF AEC B 015 A h s st Tae 5B AEC E R H £,

(48] UOI26; M AR Fmit; i bk fmpa; 0 % 4%, oA =

[(hEESES] R563 [X#ktRIREE] A [XEHS] 1671-8348(2023)20-3055-06

Effect of UO126 intervention on MSCs in repairing lung epithelial cell damage "
FENG Jing sWU Youliang \CHEN Xia” ,YANG Yan ,XIANG Ping ,LIU Fuchun
(Department of Pediatrics sthe 958th Hospital of PLA Army ,Chongqging 400020,China)

[Abstract] Objective To investigate the effect of MEK1/2 specific inhibitor UO126 on mesenchymal
stem cells (MSCs) repairing acute lung injury (ALI) cell model. Methods Alveolar epithelial cell CAEC)
were stimulated by lipopolysaccharide (LPS) and co-cultured with MSCs. Flow cytometry was used to isolate
the co-cultured cells,and the mitochondrial membrane potential,adenine nucleoside triphosphate (ATP), cell
apoptosis,caspase-1 activity,and the levels of mitochondria-related functional proteins in the culture medium
(MFN1,Mirol,NRF1,PGC-1a,and TFAM) were measured. Results Apoptotic index and caspase-1 activity
in the AECH+ LPS group were higher than those in the AEC group, while cell viability, mitochondrial mem-
brane potential, ATP value and MFN1,Mirol ,NRF1,PGC-1a and TFAM levels were lower than those in the
AEC group. Apoptotic index and caspase-1 activity of the AEC+ LPS+ MSCs group were decreased compared
with the AEC+ LPS group,while cell viability, mitochondrial membrane potential, ATP value and MFN1, Mi-
rol ,NRF1,PGC-1a and TFAM levels were increased compared with the AEC+ LPS group. Apoptosis index
and caspase-1 activity of the AEC+LPS+ MSCs+UQO126 group were lower than those of the AEC+ LPS+
MSCs group,while cell viability, mitochondrial membrane potential, ATP value, Mirol and TFAM levels were higher
than those of the AEC+ LPS-+MSCs group,with statistical significance (P<Z0. 05). Conclusion UQ]126 can enhance
the repair effect of MSCs on AEC damage induced by LLPS,which may be related to the regulation of AEC mitochon-
drial function.

[Key words] U0126;mesenchymal stem cell;alveolar epithelial cell;lipopolysaccharide;apoptosis
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ARDS) j& — Bl FE T 2 = ik 40 %6~ 70 %6 1) il & 4 % H:
PRI » B I R IE T7 8 il A PR ELY7 80 25 . [ se i T
I (mesenchymal stem cells, MSCs) [H B #% 20 2% {6
P 5 S P4 S5 DI RE 75 ALT/ARDS 697 J5 i 4%
B SR IR YT T 0 (S 3 e PR F 5 A BBk
MSCs B R0 1 oK 35 B I PRIA A5 o, 78 0800 il 1
P 20 A Ak N A 0 B R T A D AR AE R R
fal 4 5 MSCs 18 52 Ty BB KF 5 oA £ 37 oK OF i PR 4 T
I SCHE . A PR B WHIE 52 T MSCs 7] & & Jig
Z B (lipopolysaccharide, LPS) i 5 #4 ALI 41 fifg 451 74
Fr R B2 48 ifl Calveolar epithelial cells, AEC) i 177 .
AR O R WL B ALT (Y CHENLH 2 — 7 T
A PR A3 P A7 A 1, DTG S0 B O T i
MEK1/2 5 50 3 1 570 (UO126) BE A 2040 ) 41 i 48
et . AR B 5T B S R I LPS i % AEC 4
Y3 SRJEH UO126 it A AEC F1 MSCs 385 72 %
PE UOL26 7£ MSCs T 1l LPS i 3 ALT 4t jifd 52 £
AR R B R MSCs 6 AH I R0 At 5 25 4 . L4
SER/I N
1 #R57F%E
1.1 ##t
1.1.1 @

NIE B W b K 240 B ok 0 8 MSCs 1l [ o303
WA AR A RA
1.1.2 =&KX HA

AR RE HL A7 I 1R & L CCR-8 A Ik 7] & 1
H AR AR =R RO A R | 20 g e 4% 1 =
W2 (adenosine triphosphate, ATP) | & i 57 & W B
R AR RAEYE ARG R AW, TUNEL 40 )8 -4
MR & L caspase-1 3% PR I 050 &0 A K% £ S 4
WEARARAE, R G4 Mg 8 [ 3£ E Clark Bio-
science A ], UO126 W H Jb 50 B B R A R A
HlLAA B 1 (Mitofusin 1. MFN1) 4R /& RhoG-
TP fiff 1(mitochondrial Rho-GTPase 1, Mirol) ,# ¥
sk A F (nuclear respiratory factor, NRF1) .14 & k¥
i A 158 B 0 385 A2 ARy S N F-1a (peroxisome
proliferator-activated receptor ¥ coactiva-tor-1,PGC-
lo) ER B AK % S F A (mitochondrial transcription
factor A, TFAM) ELISA il iU & W A iR BE
YR AR A,
1.2 7k
1.2.1 %k

L4y AL AEC 41 AEC+LPS 41 \AEC+LPS+
MSCs 41, AEC+LPS+ MSCs+UO126 (i il # B Ky
0.3 nmol/L) 4., UO126 Bt i ¥ B AL 4 i 9 5 56 K
RAHMAN %2 55
1.2.2 LPS# 5 L miaify #A ey 5

ICAEC 5X10°/mL # T 6 fL it DEME 3¢

€A E % 2023 10 A% 52 5% 2044

W AR A PR SR MM A 10 pg/mL 1) LPS 4k
ZRREFR ST AL 40 oA A
1.2.3 AEC #= MSCs #3275

AEC 5= M A 10 pg/mL LPS.37 C.5%
CO, ¥FM I 72 h, B MSCs W 500 pL, 40l
W 5X10°/mL HAEMA AEC K538+ ,5% CO,
Kb i g% 48~72 h,
1.2.4 AX@mis R

TCHE 251 R FH I 2 40 B 0 i R OB TR A S B R
AEC Tl MSCs #H B 43 25 . F ] 3% 5 &% 5 258 Ot 8 H
(enhanced green fluorescent protein, EGFP) Y #5 i
W Horp B PE 2638 10 1 R 40 M B 10— 25 43 1 LB o ik
B A0 L4 A0 96 FLAR PO L R AR BB T AR,
TFE 524036 H B 40 i Ky EGFP B4, B2 30 7 Bz 40 iy
FRAETE ) KN — R IE IR, ik I T )5 22
) 20 6 08 T L 0 9 P 0 B B S
1.2.5 CCK-8 M=

KA UO126 48 h J5%F AEC K 55 77 40 g 1%
JIysEma . 7€ 96 FL AR P A IR (100 pL/FLD
W5 55 FRARUICTE 55 740 TR 9% (FE 37 °C.5% CO, M4
T L EEFLINTA 10 pL ) CCK-8 ¥ I » 4k 206 15 32 MR
R FRAE N ISR 1~4 h, FBEFR G & 7E 450 nm Ab
B I S BE CAD AL
1.2.6 L BEARBE S %690 52

FERECHI A JC-1 Yo TAEWAH JC-1 PR il
R B 5 A% MA 0.2 mL BEHE N 100 pg 251k AR
LR, 564 SO TG
1.2.7 #afe ATP 2

B 100 pL ATP A6 I T A 0 20 A6z I L a8 A 00 4
W FERT DAL SR IAS N N b 20 L FF & SObR o &
o G (R E RO IR A B/ WE 2 s J5 . AL E
THE W TN A 2 A6 %O B3 (relative light unit,
RLUDE. #RIEARUHEL T E B AR ATP MR,
1.2.8 TUNEL #n 9 oA =

Ao Yo 0, [ 52 W (PO098) [ %2 41 g 30 min, i
AR PE Y A0 58 ) 38 3% W (PO097) I H 5 min, ¢
I WA R SR A M T R T
1.2.9 caspase-1 &AM

FH R 200 JT 4000 A 100 p L 268 W 1Y EL 151)
T 2L W, R UTUE , KA 2 # 15 min, 8 LG W
HEREK EHR M E.OE P, LI E caspase-1 Y
Ji 0 P B — 70 CARLERE S .
1.2.10 ZfathAn % & @ K-FalE

R FH A W ZE AT AR A Ay S 0 e A S AR RS B 1
s A TR o R 2 A 2% R B A U T A T AL, FH R
W TE KR AWM. I A SR T & 1L Y B
(horseradish peroxidase, HRP)-%5f 7 35 fll 25, F Bk %
WUERRE AP . ok O B IR 58 B (trime-
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thylbenzene, TMB) Ji& ¥ ¥ ¥ 48 in 21 &5 4~ FL 17 8
2y, 3 I AN IR R I R 2% 1k - EE 9 I I L I 3 5 4
FEREIEAE 450 nm PP AL I 2 A A, 3 2 il 26 B
IR E A KT,
1.3 %itsam

K SPSS20. 0 84 3 47 B 43 B o v 1 Bk
xts Fon  HWHECR H SNK-q #:56 . 2 4 18] bR
FHEAPR EJ7 225007, LA P <<0. 05 22 55 4 it 2

AECZH AEC+LPSZH
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2 % e
2.1 BWmmpHERKETILER

BER TN AEC 4140 Ml BE A= 1, B2ARTE LR F oL
T ZMEEFEZMIEELE K., RIE RN H I,
AECHLPS A 4l ffi 5 & 98 /> . AEC+LPS+MSCs #H
Al RIE = AIE S Z I A K MSCs, AECH
LPS-+ MSCs + UO126 £ ¥ Fh 40 ig 4 77 0L, %0 5 4
AECHLPS+MSCs a8, W& 1,

25 )
>

B 1 ZHMERMESREELE(100X)

2.2 BiampniE ki

AEC+ LPS 4 4 ffl 3% J5 8 AEC 21 [ ik, 1
AECHLPS+ MSCs 4 4fl ffs 1% 71 % AEC+ LPS 4 7}
& AEC+LPS+MSCs+ UO126 4% AEC+ LPS+
MSCs 4 T+ &, 2 5 A S8 it # & L (P <<0.05), I
2,

2.5+ a a
a T
2.0 1
1.54
a
<
1.04
0.5+
04
AEC + + + +
LPS - + + +
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uo126 - - - +
*:P<C0.05,

B 2 FEMEEN LR

2.3 BAZEBEAREEALLE

AEC-+LPS 20 2 hi 7K 8 B A 88 AEC 21 BE AR, 1
AECH LPS+ MSCs 2H & b 4 i H {37 % AEC + LPS
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LPS+MSCs 4 Fhi , 22 5 A Ge it 3 SL(P <<0. 05) 4
LA 3,
2.4 A4 ATP b

AEC+ LPS 41 ATP fi % AEC 41 [ X, ifi
AECH+LPS+ MSCs 40 ATP {H#% AEC+ LPS 4 J+
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MSCs 4 T+, 22 A it 2 L (P <<0. 05), W,

AEC+LPS+MSCs2H
K4,
301 a
— a
1
a -T
L——|
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%
®
&
& 104
0-
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LPS - + + -
MSCs - - + +
uo126 - - - +
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15+
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104
!
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=< —
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B 4 £ AEC fifa ATP B L%

2.5 BMmRAT iR

AEC+LPS 21 20 i 8 1= 48 548 AEC 4T+, 1
AECHLPS+ MSCs 41 40 il ] - 48 80 % AEC+ LPS
HFEAL, AEC+ LPS+ MSCs + UO126 4H # AEC +
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LPS+MSCs 1[G . 22 5 A Ge it 243 L (P <<0.05),

LI 5,
a a
0.8 T 1T 1
0. 64
= —
o
30.4-
£
0.2 -
0-
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LPS - + + +
MSCs - - + +
uo126 - = - +
" P<C0.05,
5 ZHMAMBA TR R

2.6 &4A caspase-1 FEHILE

AEC+LPS 4 caspase-1 1518 AEC 4 F+& . mi
AEC+LPS+ MSCs 4 caspase-1 i PE# AEC+ LPS
HIEAR, AEC+ LPS+ MSCs + UO126 4 % AEC+
LPS+MSCs AL, 2 54 Gt it % & L (P<C0.05),
UL 6.,

MFN1
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o
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2.7 BUMmMERBEEREGRTLE

AEC+ LPS 4 MFNI1, Mirol, NRF1, PGC-1a,
TFAM /K% AEC AR AK. i AEC+ LPS+ MSCs
2 MFNI1, Mirol, NRF1, PGC-la, TFAM 7K F %
AECHLPS Ft i, AEC+ LPS+ MSCs+ UO126 4H
Mirol . TFAM 7Kk ¥4 AEC+LPS+MSCs AT} 5, %
BA G X (P<<0.05), WK 7,

a a

800+ |
600
ful
e a
T
& 4004
©
&
8 T
200+
0
AEC + + * +
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6 £ 4H caspase-1 ML

NRF1

+ o+ o+ o+

0
AEC
LPS
MSCs
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Lo+
o+ o+
o+ o+ o+
+ o+ o+ o+

A:MFNI 2 H 7K 48 B: Mirol 2 K F H S C: NRFL 8 H7KOF B D PGC-1a 8 H/KOF S E: TFAM 8 7K Huds s * . P<<0. 05,

& 7

3 i

ALLH UL 3 3 B 0 9k 18 7 AEC #i45. 5 3
AEC Wi B 8 GE FVJA T il 24845 252 1 A0 o 2 A 452 A T
B AL T R BT R ) R R
M T BRI R 2503 Ty 2 A R 22 S
PESE Z RPN E L B AT 6k = A 300 ALTIG 259 . [
W Ah I BOR AL iRy 7 4 A O J8 R it 3l ) il 40
SR B 5T e LPS AR N B 2 RAEFE FU 12
TS . AR SR T R A 06 ALT I R BT BF 5% v
MSCs # 18 B iUk 527 — F il B A 1 1 936 )7 F B

BREMMBEFBENEEGKFILE

MSCs AUA G35 K2 ARAE T, B 43 06 19 41 W 4 7] A
F miR-23a-3p Ml miR-182-5p il i Ml B 41 « 521K
Fe R B 730 ] X7 B4 e (Inhibitor of kappa light
polypeptide gene enhancer in B-cells kinase epsilon,
TIkbkb) Fl % Ik kappa B 4l i [ 5 # 8 (inhibitor of
kappa B kinase, IKK) g8 3k I fli] # F F-«xB (nuclear
factor kappa-B, NF-«kB) 1 hedgehog i [ , i % LPS
5 S 14 i 158 405 0 2T i Ak i 1k R L (H Ok B 22 1 A
F R MSCs BARIT AT E - X211 AEC
B SRR WAL L 3 Ak 20 MY 15 T B SR K D) e 45 A
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RE A 32 451 21 2, i e 28 98 35 VR B RT RE D MISCs 1R 97
ALT i CHE HALEI 2 —. HIIGIK E R EREZ
WHT TR, Xt S B ALT K 52 I Ja) 2 4 I R A S
PRI 46 (] A, PR LR 35T 2 85 MISCs B8 A 97 550 58k 7 37
Iy £ 103 485 i 120 T B M AT A G S 2 — 1

W T 0E 52 410 i AME 5 98755 B8 Cextracellular sig-
nal-regulated kinase, ERK){F 5 %825 T i #it 45 1)
RAE S . ERK i F R MEK1/2 058 5 4 71 1
bl UO126 e Py F iR S8 2 8 31§l ERK A9 85 2
fb. Z s g A R 2 AR, UO126 AT LLER 438 i
TP A0 SR SR 0 D A R e RE R . R R
45 /N BB R A HE LPS 375 5 A4 2% 15 20 B B R L 1Y
S0 A 1 M 2 AR TR B4 IE S, Gl k25 4 ) MEK1/2 5
TR AT ARG SR AR N 40 A & (interleukin, IL)-4/
1L-13 WA RN 55,24 ~72 h J5 /N BUE S48, 5 bk
PR AA R it e M A0 e D, B A i M2 A fk 3
ah o, PE— RSN IT & B LPS B 38HT 43 55 1 A Ah
JE I BN A% A0 M, UO126 1 551 2k 4 61 M b BH B 112
0 R g8 2R FE I TF-a (tumour necrosis factor-as TNF-a)
AR, RBIBFSE R B LPS 3 S 2 il 45 455 /0 B
AL TR v, S A I YV Yk YA T DL K A v A i A
AN A 7, R UO126 i 4k B /N B AT
TR o e R ey v ) O O o (s e W = 9 T RO R A
TNF-a. # 1k 5 B B W 20 fd & 5E 8 H-2 A1 KC K
L UO126 38 1T LR A S04 il 96 HE Uk R 4 1f
BB IAR S — A AR A WL AR
B 175 S 14 rP o 0 e B EL L A5 4 0 AL il 4 4
R A oK LT UO126 3@t il MEK1/2, A] 4 8008
55 LPS 5 5 By ili &R 4 E S b, X SEpff 3R ¥R B UO126
IR R HE R MSCs AR YT A H it 2 — .

AN 5T 5T AR T B 9T 45 R 0 RAHMAN
SRS L KRB LPS X AEC 40 3% /1 ATP (B 2 ki
PRI H K24 B 2 R L T MSCs al B 8 [ ik LPS
70 AEC i 8 T-F5 %0 . caspase-1 {f M, $2 m 4 b
IR ATP fH . BEZF UO126 A LPS Hl3 T
) AEC 5 MSCs $E35 500, & 3 UO126 A i — 20
FEALIL 32 4H AEC WY caspase-1 36 P M 40 il 94 T2 48
LR E LR R B AL ATP ., F ik, UO0126 7] LU
B 4 = MSC %t LPS % F AEC i £ i) £/ 4 1
AR TR ME R M AN E . FE— S W3R,

IAERFSE R W], UO126 1] DL 52 M 2 kL 44 A4 1) fig
sl e TR A B R R % B UO126 1] LR
o) 34 J5 A 48 i 1 [ nicotinamide adenine dinucleotide,
NADCH) [/ 52 B A AR A L HL 1% 338 4% 1) 1 21 28 Al
50 H 1) 175 20 M P 0% 480 L B AE S5 4 R ] ) MEK1/2
0 0 e b A B Y R R AR R
UO0126 5l NADCH) i 5, Ifil £1 F Ak A FE 4 B
. BEAZ A T & EEE . 55 F BF 98 3k 52
UO126 1 F 52 5 A% U0 AH 3G, i X 138 /4 5% e 2 bifi
SRR T A S MEK /2 il i % 22 gy,
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K, UO126 #2758 MSCs J397 J7 20T B8 15 I ¥ 40 il 4k
PARDIREAR ¢, BOAS I 9 35 B0 R T 4% 41 40 355 37
HE R Rz sh S BRI E A EER
) MFN1. Mirol, NRF1, PGC-1a, TFAM JK F,
MFEFNT g 1R il & b 75 B9 43 1o v 5 2 kL 1R A1 5
A, Mirol fENEARARSNE Y GTPase 5 5% W 5
ELRLATE S AHOC R 1, 5 R Y2 3l D) g
B E ) NRFL, TFAM 2 8 45 2 ki ik 5L 1 &2
L EFERENA T, PGC-la fE WAL &
AR B S B IR YT L 2 ) B A R 2R AR A 1 &
Mg Ly . NS Ee hRT DAFE D LPS Al B i
Pl AEC Ze b iR a5 . & 0. PF e 8% 3l S5 T Be,
MSCs A A 2008 55 3% Fh A6l 4E FH . UO126 7 G o 717
il MEK1/2 3% M, Tl LPS %5 T 28 3% rh 41 i 28 ks
1Y Mirol & TFAM 7K -, JLH X Mirol 7K 3-5% i 5
B8 (P <20, 05), LA L, UO126 7] g o 4 =
LPS il 4 i 8 b (R % 2l D g 44 5 MSCs 1918 2 1
FH AR X A M Z AR Rl A LA B REAE 55 .

25 L rid , UO126 7] A %0 58 MSCs fR 47 2 GE 9
> LPS ST AEC i 45, BEAR AEC 12, £2 /& 41 i
T 1 B bR G L ATP, AR FH AT RE 5 9845 MSCs 5
AEC [BZpi AT BEA . A B A I K 42 = MSCs
FEAR G733 40 977 85, 920 Ak 481 40, Ok % 44 e 0 1
PO T B SR m . FLAR R T MSCs 280K K Ty R T H 2
LORLRFE ST RE T RE IR YT ALY By CHE, 4 J5 AR IR
HAME X UO126 T MSCs 28 ki 4 3y fig (19 HL 1 2k 47
WARE.
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