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[ Abstract] Objective To investigate the effect and mechanism of metformin on apoptosis, cell migration and
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epithelial-mesenchymal transition (EMT) in acute lung injury. Methods The experiment was conducted from June to November
2022. Human alveolar epithelial cells (A549 cells) were divided into control group, hydrogen peroxide (H,0,) group, 2.5 mmol/L
metformin group, 5.0 mmol/L. metformin group, 10.0 mmol/L. metformin group, SB203580 group, the control group were not
intervened; the H,0, group was added with 400 @ mol/L. H,0, for 24 hours to construct an in vitro model of acute lung injury; the
2.5 mmol/L metformin group, 5.0 mmol/L. metformin group, and 10.0 mmol/L. metformin group were added with 2.5, 5.0, and 10.0
mmol/L. metformin on the basis of the H,0, group, respctively; the SB203580 group was added with 10.0 mmol/L. p38 mitogen—
activated protein kinase (p38 MAPK) signaling pathway inhibitor SB203580 on the basis of the H,0, group. The drug concentration
with optimal cell viability was selected for subsequent experiments. A549 cells were divided into control group, H,0, group, 10.0
mmol/L. metformin group, SB203580 group, inhibitor group and activator group, the intervention method was same as before in
control group, H,0, group, 10.0 mmol/L. metformin group, SB203580 group, the inhibitor group and the activator group were added
with 10 p mol/L. SB203580 and 10 p mol/L. p38 MAPK signaling pathway activator C16—PAF on the basis of the 10.0 mmol/L
metformin group, respectively. CCK-8 method was used to measure the cell viability in the control group, H,0, group, 2.5 mmol/L
metformin group, 5.0 mmol/LL metformin group, 10.0 mmol/L. metformin group and SB203580 group. Hoechst 33258 staining
method was used to determine the apoptosis rate, and scratch test was used to determine the cell migration rate, RT-qPCR was
used to measure the mRNA relative expression of EMT-related factors [E-cadherin, N-cadherin, vimentin, and fibronectin (FN) ],
Western blot was used to detect the protein relative expression of EMT-related factors and relative expression of p38 MAPK
signaling pathway—related proteins (p38 MAPK, p—p38 MAPK) in the control group, H,0, group, 10.0 mmol/L. metformin group,
SB203580 group, inhibitor group, activator group. Results The cell viability of H,0, group was lower than that of control group,
the cell viability of 5.0 mmol/L. metformin group, 10.0 mmol/L. metformin group and SB203580 group was higher than that of H,0,
group, the cell viability of 10.0 mmol/L metformin group was higher than that of 5.0 mmol/L. metformin group (P < 0.05) , and
10.0 mmol/L. metformin was selected for subsequent experiments. The apoptosis rate, cell migration rate, N-cadherin, vimentin,
and FN mRNA and protein relative expression, and p—p38 MAPK relative expression in the H,0, group were higher than those in
the control group, and the E—cadherin mRNA and protein relative expression was lower than that in the control group (P < 0.05) .
The apoptosis rate, cell migration rate, N—cadherin, vimentin, and FN mRNA and protein relative expression, and p—-p38 MAPK
protein relative expression in the 10.0 mmol/L metformin group and SB203580 group were lower than those in the control group,
and the E—cadherin mRNA and protein relative expression was higher than that in the H,0, group (P < 0.05) . The apoptosis rate,
cell migration rate, N—cadherin, vimentin, and FN mRNA and protein relative expression, and p—p38 MAPK relative expression
in the inhibitor group were lower than those in the 10.0 mmol/L metformin group and SB203580 group, and the E—cadherin
mRNA and protein relative expression was higher than that in the 10.0 mmol/L metformin group and SB203580 group (P < 0.05) .
The apoptosis rate, cell migration rate, N—cadherin, vimentin, and FN mRNA and protein relative expression, and p—p38 MAPK
relative expression in the activator group were higher than those in the 10.0 mmol/L. metformin group and SB203580 group, and
the E—cadherin mRNA and protein relative expression was lower than that in the 10.0 mmol/L metformin group and SB203580
group (P < 0.05) . Conclusion Metformin can inhibit the apoptosis, cell migration and EMT of H,0,—induced acute lung injury,
and its mechanism may be related to the inhibition of p38 MAPK signaling pathway.

[ Key words] Acute lung injury; Alveolar epithelial cells; Metformin; Apoptosis; Cell migration; Epithelial—

mesenchymal transition; p38 mitogen—activated protein kinases

.69.

SRS O 8 Tl R R R G 2 —, BA
S-SR =Y T e S 1) SAE A [N ER S 7op - 2 B
PEVEI R R D L HRT, IR b Sk
AT T BOd T4 B A A B RORAME, IS
KBTI QeI A R T B EE R L, XL
IR I PR32 FH TR I W IRIR B 258, H 7R 2 4
PECAS RN S UESE . P50, H RO Dl 42 i 45
Uidr B —EER 2, ARG 2 A S A i
5005 1 E R U L B e AR 475 )
FAPLAIBETE R D . BRAEMFFE s, U5 p3822 5L
JEIEAL AR F I (p38 mitogen—activated protein kinase,

p38 MAPK ) {5 Sk 2] ) . p38 MAPKE ALK
KHEAMNAG TR’z —, TS5 2RI RGP
RS RRES) . JEAERA 38 MAPKIE Sl K5 Ak
ity . MEVERHZEVENTPR | N A LRI 2R G AH
KHGE ' AATHEER, p38 MAPKS Sl 5
T bR -E %4k (epithelial-mesenchymal transition,

EMT) g 7)o TRt fz 4 b 4 Ak A e = 22
A, R U B BRI AE AR AR AMEAR

TN b Bz AR5 1 Yy b pe 4 B T 2 S A= s
PEARRL, DL AR 52 56 3 2 Aot B A A SR F 5 %0
R, W BB 2 I s AR P T B AIEMT



- 70 - Pract J Cardiac Cereb Pneum Vasc Dis  May 2023, Vol.31 No.5 http://www.syxnf.net

FA 52 e AL
1 MR5AE
1.1 SZEGIFE]  ASLEGEE] h20224F6—11H
1.2 FZpbk R A A Rz 4riE (A549
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FHEYRHEARAR) , BITAPUAE (E-555EN .
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Fe A BRA Fl A . MCO1SAICHEICO 355546 ( HA =
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a5 H,0,ZHMA400 wmol/L H0./EH24 h, LIty
FEAR AN 2 Bl 475 2 AR A 5 2.5 mmol/L U4
5.0 mmol/L—FF XKL . 10.0 mmol/L—H X AKZH /£ H,0,
HEERE Er B A2.5, 5.0, 10.0 mmol/L - F XKk
T ¥i; SB2035804H 7EH,0,41 3R F /A 10.0 mmol/L
SB203580i 4T T, BEHAM T J1 fe A RT i 25 P e i
SR YRR A ML 8

FEASAOYI A/ X BRZH . H,0,40 . 10.0 mmol/L—.
FHOSUIRAL . SB2035804L . 1l 1| L Ak vt i 4L, X AR
ZH. H,0,4H. 10.0 mmol/L_—H XUINZH . SB2035804H T
T LRI, A2 ARSI 4176 10.0 mmol/L—HI XYL
IIZH LAt E 4350 A 10 mol/L SB203580F110 p mol/L
C16-PAF. 7£37 °C. 5% CO5M ¥, MR EN
2l
1.5 CCK-8iEMla MG )1 BT R4 . H,0,40 .
2.5 mmol/L - H XKL . 5.0 mmol/L — H XUHKLH |
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W2 x 10770, HHAEF =96 LA, ALIMA4N
MIEW100 wl. &40 124 b5, A0 wl CCK-8I&
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1.8  RT-qPCREM EEMTAHH & H FmRNAFH X F 5 i
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W3 1945 -GTTCCAGGGACTCATTGGTTCCTT-3"; FN
WS 5 -TGGAGGAAGCCGAGGTTT-3", RiEsl
Y15 -CAGCGGTTTGCGATGGTA-3") , LAGAPDH/E
NNS, K2R H A mRNAA F ik, 52
BT HA 3R

1.9 Western bloti& Il EMTAHI & H ¥ 8 H M p38
MAPKAE 5 38 A G (A X Rk & BO IR 4l |
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i 3K (sodium dodecyl sulfate—polyacrylamide gel
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1.10 St SRAISPSS 25.048 3-8k A7 5
e HHERERILL (x+s) Fan, Z4LE] SR H AR
RIr22omhr, AL WM LR H Tukey K 5. LAP<<0.05
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2 #R

2.1 HMVE S P W24 hig, XTERA4IMTE SN
(0.967 £0.098 ) , H,0,414 (0.423 £0.063) , 2.5
mmol/L XU A (0.500 +0.062) , 5.0 mmol/L_H
XUHRZE 5 (0.746 +0.086) , 10.0 mmol/L—H XUIKLH Ky
(0.826 £0.097) , SB203580H% (0.856 +0.090) .
NS Ty thEe, R A G EE L (F=19.386,
P<0.001) ; HrH,0,2H 40 M % J3 K 7 %) B4
5.0 mmol/L - H XKL . 10.0 mmol/L — H XUAK4 .
SB2035802H 4 G /115 T-H,0,4H,  10.0 mmol/L—H XK
HANRE IS S5 T°5.0 mmol/L W XU, ZREa5i11%#
B (P<0.05) o AWF5E RIS J1 AR 259
WelE (10.0 mmol/L—H XK ) MEAT /R 2525

2.2 ZHRETR . IMER R SSAAETR . 4l
MER R I, 2R ASEI#EY (P<0.05) ; H
H,O A A T35 . AR R TR, 257
HEi#7E L (P<0.05) ; 10.0 mmol/L_FI XXARL
SB203580ZH A LT % . AIER R T H,0,40, 2257
At X (P<0.05) 5 MGIFI MM T4 40
Ji 3 A% A T 10.0 mmol /L H BUIRZH FISB2035804H, 2%
SAGITH#E L (P<0.05) 5 #HISFI4L40EHT R
AT F4 % 55 T 10.0 mmol/L— F SUITZH F1ISB2035804 ,
ERAGIFEL (P<0.05) , W&k, KE1-~2,

2.3  EMTHIEHE FmRNAFIE AR AR ANHE-5
FEM . N-SFEA . BEHEA . FN mRNAFIE FHAH
XFRIBE R, ZRAGIFEN (P<0.05) ; Hrf
H,0,4 E-#5 75 8 FAmR N A R 8 7 AH XT38 558 5 AKX I
M, N-H5FEF . WREH . FN mRNAFIE FAHXT
Kb m TR, 2RAE5IEE X (P<0.05) ;
10.0 mmol/L - FF XKL . SB2035804H E-45%k & A mRNA
AR A Ik &5 TH,0,4, N-FF&EA. HE
HH. FN mRNAFIE A X RSB EMKTH0,4, 2
SAGI#E L (P<0.05) ; MHFI4HE-F55 5

R NAMMEH TR HIRITRERILE (x£5, %, n=3)

Table 1 Comparison of apoptosis rate and cell migration rate among the

six groups
205 AMHIE TR I URS R 22
Xf REEH 5.00 £ 1.00 5.06 +0.52

H,0,4 60.00 = 6.35" 50.36 + 6.54°
10.0 mmol/L—F 3UITZH 33.67 +3.42" 20.83 +2.78"
SB2035804 33.33+3.51" 20.14 +2.23"
iR 2H 9.00 = 1.73" 3.22£0.33"
T 2H 54.33 + 6.21 34.51 = 4.39"

Py 85.654 76.906

Pl <0.001 <0.001

T H0,=1 A A SRR SXRA L, P<0.05; "FR
H5H,0,4H 1, P<0.05; %7~ 510.0 mmol/L— I XSUIA H 4,
P<0.05; ‘577 5SB20358041 LbAs, P<0.05

mRNAFIE AR 263k B 5 T10.0 mmol/L - F XKL A1l
SB2035804f, N-#5%h# . WM . FN mRNAFIE
PR X 2635 5K T°10.0 mmol/L—F SUIKZH F1SB203580
H, ZRAGIHFEY (P<0.05) ; 8% HIHE-55%E
H FmRNA R F A R 2K T10.0 mmol/L_H UK
ZH FISB2035804H, N-#5ZHHE M . BIE&E T . FN mRNAFI
R ARk T°10.0 mmol/L—H BUITZH F1SB203580
4, ERAGITHFENL (P<0.05) , WLE2, K3,
2.4 p38 MAPK{F 5 il BEAH G HAHRX £ik & X
Hp38 MAPKAHX Fik i b, ZR LI HE XL
(P>0.05) . NEBERRILP38 MAPKAIXS #6355 4L,
LRAEGIH¥E L (P<0.05) ; HPH,0,4#B 1L
p38 MAPKAAX kit T B4, ZRASGI#EX
(P<0.05) ; 10.0 mmol/L—HI UKL . SB2035804H
2 ft.p38 MAPKAHXT A AL TH,0,41, ERA LI
B (P<0.05) ; IHIFIZBERRLp38 MAPKAHX 1k
EAETF10.0 mmol/L—F XKLL FISB20358041, % FA40
THEE X (P<0.05) 5 #OGFIABER fp38 MAPKAHXT
FEIA B T10.0 mmol/L - H AL AISB2035804H, 225
At (P<0.05) , W3, K4,
3 iTig

SVHER AT 10 SRR R B2 2 EL i R 8 4 B
JE TGRS WA SEEAE . Z2PER5 05 RENE 1 K i il
V) 5 Bt fn A i, fR ML ) B S EAR SRR T RE N
A, XA A R U L BRI R AL
BRGE S FE R RE 16 7 AR5, (H R e S R A
w0 I, ARSEREME AT RO 2 IR Kt e
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E
TE: AFRMIEAL, BFEARMEME (H,0,) 4, CF7R10.0 mmol/L—FIXUIKLL, DFRSB20358041, EFmIMEIFILL, FFRREGE 4L
Bl ANHAMIETER (Hoechst 3325840, % 20)
Figure 1 Cell apoptosis in six groups

Oh

24 h

A B C D " o E S P
T AFTRXTIRAL, BFRRH,0,40, CF/R10.0 mmol/L_H UKL, DF/RSB2035804H, EF/RINGIFIZL, FRREIGHA
B2 NAQEERE N

Figure 2  Cell migration of the six groups

F2  NHEMTHICHFmRNAFIE FIAHX FRGA R R (x+5, n=3)

Table 2 Comparison of mRNA and protein relative expression of EMT-related factors among the six groups

E-BHEA N-EER WIVEA FN

e
A mRNAMD RS EAMKEAE  oRNAMID AR BAMEGAE  oRNAMIXHGAE BEAMRAE  nRNAKEELAE  BEMEAR
R 1.01£0.10 0.85£0.09 0.43£0.05 0392004 0.64£0.07 0.65+0.07 0.570.06 0.59.£0.06
H,0,41 0.58 £0.06' 0.50 £ 0.07° 0.66 0.07° 0.510.06" 0.890.09' 0.87£0.07" 0.95+0.10° 0.89+0.09"
10.0 mmol/L=HRUMA  0.71+0.08" 0.69+0.07" 049 £0.06" 0.37£0.03" 0.76 £ 0.08" 0.790.08" 0.76 £ 0.08" 0.26+0.03"
SB2035804 0.71£0.08" 0.63+0.07" 049 004" 0.23+0.03" 0.75 £0.09" 0.73£0.08" 0.76 £ 0.09" 0.26+0.02"
il 0.91£0.07" 1.04+0.11" 0.26 +0.02" 0.20 +0.02" 0.61 +0.07" 0.56+0.06" 0.56+0.06" 0.11£0.01"
Wi I 0.39+0.04" 0.30 +0.04" 0.60+0.07" 0.51+0.06" 0.88+0.09" 0.89+0.09" 0.94 +0.08" 0.77 £0.08"
PR 27233 33047 19.606 28.827 6.058 8.615 13.657 91.938
Pl <0.001 <0.001 <0.001 <0.001 0.005 0.001 <0.001 <0.001

TE: FN=SFZi iR A SR Sx AL, P<0.05; "FmR5H,0,41 4, P<0.05; “%/R1510.0 mmol/L_FRMILILLEE, P<0.05; ‘Fxw
57SB2035804H L%, P<0.05
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B3 HEMTHIZEH 78 H K ASDS-PAGEN

Figure 3 SDS-PAGE of protein expression of EMT-related factors in the

six groups
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Figure 4 SDS-PAGE of protein expression of p38 MAPK signaling

pathway-related in the six groups
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