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HF NF-xB/Twist 1 B _HNALX GDM KR
FRER T B EEAEE EMT B{IER#LH -

By NRAA ALE REHE ALE ki
G M7 N R BE B 7= #F L il b v M 061000)

[HE] BH FiF = F UK (Met) 34k 45 /& 9% (GDM) X R F &6 R 11 & e b & 2m ie b & a) F #5416 (EMT)
AER B EIE, FiE ¥ SDERAMAAS A EF 2 (Normal 21)F» GDM 41, GDM A5 A X A S IR R A DA &
BRAETR £ (ST ® 2 GDM B8, 0l 2 £ atE K+ (FBG), BB &4 TRIEAMMALS, 5 & Ma Lk mb, RERE
Met 422 21 it 48 h, MTT 4 2 Mo 7 76 5 . ¥ A 56 £ K 20 B I AL 4 A 33 8 40 (Control £8) \GDM #8 4= Met 40, Met 21
4 e, B 80 pmol/L Met 4 22 48 h, Control 424+ GDM 48 28 J2 R 4 22, Transwell 52 3546 4w feu42 % 4% /1, qRT-PCR #
M gm B P b R4S A B G (E-cad) \AF 2 45 #5 & & (N-cad) #7 3% % & & (Vimentin) mRNA A8 2+ £k %, & & ¥ i % 4+ 0] 35 i
A B F-kB(NF-kB) #» Twistl B o tast £k %, R GDM 4% R4 FBG K -F 9 £ % F Normal 28 (P<<0.05); %
OB B Met 3R 6938 mdn A%, BB A 7 T4 # (P<<0.05) ;5 Control 48 b 45, GDM 41 4% % %m je, 4% . N-cad.
Vimentin mRNA A8 #F £ i5 % 2L & p-NF-«B p65 #= Twistl & & 48 #F & i % 9 & . E-cad mRNA 48t & ix 3 B4k (P<
0.05) 35 GDM 21 bk 45 , Met 2842 % 20 B4 . N-cad, Vimentin mRNA #8 3 & i % & p-NF-«B p65 4 Twist] & & 48 8+ &
ik F B4, E-cad mRNA A8 xf £ ik 24t % (P<<0.05), £ Met TH#p 4 GDM X & F A8 K 1 & e L % a6 EMT
it A2, T A2 a it dp b NF-«B/ Twistl 42 5@ % £ #AEA

[XEIFY AR B0 K% M B & fm e s B R R R 3540 s = W UK s NF-«B/ Twistl 15 5 i@ %
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The effect of metformin on type ][ alveolar epithelial cell EMT in gestational
diabetic mellitus rats based on NF-kB/Twist 1 pathway

DUAN Yanfang, LIU Fengwei, QIN Yeqiang, ZHAO Jinmei, HE Wenhui, YAO Xiaoling
(Department o f Obstetrics, Cangzhou People’s Hospital , Cangzhou 061000, Hebei, China)

[Abstract] Objective To investigate the effect of metformin (Met) on the epithelial-interstitial transformation
(EMT) of type Il alveolar epithelial cells in gestational diabetes mellitus (GDM) rats and its mechanism. Methods SD
pregnant rats were randomly divided into Normal group and GDM group. Pregnant rats in GDM group were given high-
fat diet combined with low dose streptozotocin (STZ) to establish GDM model, and fasting blood glucose level (FBG)
was measured. Lung tissues of fetal rats were collected under aseptic conditions, and alveolar epithelial cells were isola-
ted. Cells were treated with different concentrations of Met for 48 h, and cell survival rate was detected by MTT meth-
od. Alveolar epithelial cells were randomly divided into Control group, GDM group and Met group. Met group was trea-
ted with 80 pmol/L Met for 48 h, and Control group and GDM group were not treated. Transwell assay were used to
detect cell invasion. qRT-PCR was used to detect mRNA relative expression levels of epithelial cadherin (E-cad), neuro-
cadherin (N-cad) and Vimentin. The relative expression levels of phosphorylated nuclear factor-kB (NF-kB) and Twistl
protein were detected by Western blot. Results The FBG level in GDM group was significantly higher than that in

Normal group (P<C0.05). The cell survival rate decreased with the increase of Met concentration in a dose-dependent
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manner (P<C0. 05). Compared with the Control group, the number of invasive cells, the mRNA relative expression levels

of N-cad and Vimentin, the protein relative expression levels of p-NF-kB p65 and Twistl in GDM group were increased,

while the mRNA relative expression levels of E-cad were decreased (P<<0. 05). Compared with GDM group, invasive cell

number, mRNA relative expression levels of N-cad and Vimentin, protein relative expression levels of p-NF-kB p65 and

Twistl in Met group were decreased, while the mRNA relative expression levels of E-cad were increased (P<C0.05).

Conclusion Met can inhibit the EMT process of type || alveolar epithelial cells in GDM rats, possibly through inhibition

of NF-kB/Twistl signaling pathway.

[Key words] Gestational diabetes mellitus; Alveolar epithelial cells; Epithelial mesenchymal transformation; Met-

formin; NF-xB/Twistl signaling pathway

IF R B9 8 JR 5 (Gestational diabetes mellitus,
GDM) & 2 PR G O 3 WL ) N BG JF9iE 2 — . GDM
AN AR A =l R I TRA e IR R Y I | |
RUJIli o6 b B 20 e i 3 3 2 b Rz 18] BT %% Ak (Epithelial-
mesenchymal transition, EMT) i #2 fiff fifi ¥ _F 57 40 g
ek b B A0 M 2R YL e Al Sl ) o 40 i =6 B L DA T & A
il 27 24 Ak H A% e BEL 2 P il e R g AEC
HBUI (Metformin, Met) 52 HI B9 B4 24 , Il PR F 5%
KW, Met 0] 224243 R py i GDM R B 7K SF- 2l
HAPBZE R, A, Met 0] B BT A JLE A L= R
ZLR MAEFNE K ILSE KA A % GDM & 3 4
IREE /. BEoE R WY, Met AT i) TGE-p1 ok Ok %
FATA I B R A0 EMT . A% 5% 5% 1B
(Nuclear transcription faction kappa B, NF-¢xB)/
Twistl 55 % 5 EMT i #2 % Y) A 56, oF 52 & 3,
1% 22 i BB NF-«B/ Twist] 55 38 #1075 50
EMT # #2, RSB E R . A FE @ % NF-
KB/ Twist 1 {5518 i 9 ] 1ok %5 R 175 5 19 11 Bl i
LR dnie EMTY . ARBFE# 1T Met 5F GDM K L+
ARG BRI AL i 36 b Bz 40 7 EMT 19 52 i S AL
1 #MBE5FE
L1 SEshyy  (d BRI i Ut SD R 15 H .8
W% A E 200~220 g; M BL 30 H, 8 JH i, /A H 180~
200 g; W F AL 5 Kk B2 25 B A BRA AL R AT HE 5
SYXK(5)2016-0047, AIF 57 28 b 3 Be 48 B 2% B3 &
ik Z35iEu
L2 R AACas  Met FEE R 78 & (streptozoto-
cin, STZ) Mg A 2% 8 Sigma 2\ 7 ; ¥ JE & 11 (Vimen-
tin) . | 2 S5 467 4 (E-cadherin, E-cad) A1 #f 4 45 4 &
I (N-cadherin, N-cad) PCR 3| ¥y 8 A4 T A9 T
TR A FR 2 w5 RNA $i B30 & 0 e 50 &
W B b 5t 3SR A YR A PR \) 5 NF-«BL p-NF-«B
Al Twist] H AP A £ E Abcam 24 6] 5 8] & &
Billy A H A Olympus 2] s FLIKAUE F AL 5T — L+
XA 2w s Z D RE R AR AU A Bio-Rad 23],

1.3 RERLGN A K 30 S BUBE AL 4> O I R 4

(Normal 4,10 H)F1 GDM (20 H) 4, 1F 4 M 5 H
o AR R 57, GDM 28 M BRH] 5 A RRE MR 5 L 3% 2L 4]
F& A JEJG K e B 22 1A 2L B T R VEAT B
IR R A R IR 7 A0 R AR R 55 0 K T A KL
Z MYy, GDM 4 3z 2 M B s i 4 140 STZ
30 mg/kg (% T pH4. 5 147 B 12 B 28 v, B i
FHD o T 5 41 32 28 M BRUWE S T S AT R FR A 22 o i, 3 d
J&i o R T DK SR I A 00 0 BR2S IE il B (FBG) 7K SF CR i
HiZk £ A 25k 12 h), FBG = 16. 67 mmol/L # &
GDM # A ] 2 2y oAy R BR M g 18 H.
Ze 1) GDM 21 e BRATS FH e B ) ek SR, 17 d 5 BT A
AR ARAEIK 12 h, R kR M & ME Bl FBG. #4242
19 d i) 0fE BRURE e 1 G 3G B2 B 22 4 T B D I L i
B R AR & b R R i B 2H 21, Five PBS i
IS VE BT AR R 1 mm® {20 20 e, JBE 45 1 16 0 1k
20 min,1200 r/min B> 5 min, 58 FIE.0. 1% VH
WG AL 15 min, 57 13 3& , 1200 r/min .0 5 min
g LW G4 E ) DMEM B 5% e U0 0E 207 8%
BPRWAER T AR 1gG MR & T H R4
HER SR 40 min, W R NG RE 40 A 42 R T R SR L, B
THEFM PR FR 40 min, TE FRERAE 3 k. WHCK
I BE A, 1200 r/min &0 5 min, 5 1, & 20%
63 2 LI 1) 5% % K 200 M T i 2 R R R T R
FR T E TE RN TR .

L4 MTT A0 40 A7 5 & B0 80 K
GDM ZH 41 fifd . i Bve BE 2 2> 10° /mL 1 5 248 fifd B Ak
PERP T 96 FLAR . AFFL 100 pL, B T 55 3548 55 9848 h,
ARSI AME BE A 0,20,40,60,80 Al 100 pimol/L 4 Met
Ab 3 48 h, BN E 3 AN E AL Z IR RAFLINA 20 pL
(5 mg/mIOMTT ¥, 4k 235 5% 4 h, F B3 &
fLIA 150 pL. DMSO. 58434 % » 10 min J5 & T 490 nm
TR A 0 RO B CAA TS A AT 3 () = (45 2
HAE—XFREAL A B /XA A <100% ., JEgEsk
5 9 P 20 MAF I R 43T 50 %0 1) Met ¥k E (80 pmol/L)
1.5 Transwell S50 A MR 22 M HC B A K
010 4 B ) MR BE R 22X 10° /mL (1) BRL 4 M R L 2

k=
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FiF 24 FLAR . AL 100 pL, B TR R P 5 9% 48 h,
FE ALk X BB 2H (Control #H) .GDM 24 1 Met 4 , &
ks 3 MNE L. Met 21 40 AR 55 40 i A7 15 2R sk £ H
80 pmol/L Met AbFR 48 h, GDM #H Fil Control 4H 4 iy
AL PR, Matrigel 35T 8 5 T I i 35 % i i) 1:3
() LA B, Transwell /N%E 1 % B A 3 L 28 1 4 LA
40 pL Wi B )5 () Matrigel i, B FE R4 4 h, B4
PR 200 pL, R EPIA A 20 % i 4
ME B R 323 600 pL, B FEE A PR F 48 h J5 . B
H/NE VR 3 WGBSR L L= i, 4% £
B EE [ E 20 min, 452 YL 8 20 min, #i¥ PBS i
UE 3 W WA T MR R R A Mg

1.6 qRT-PCR 34 I 40 i v #5845 1 mRNA A X 5&
ki SIS AL IR VAR L5, AR X BUE KN
(R B A Teizol 320551 4 BCAH M o 7 0 RNA L ) 2
RNA 2l 52 vk B2, R 3 5 55050 G0f RNA 308 4 5
B cDNA, DL cDNA it . #1798 it PCR ) »
24k 95°C FiAE P 5 min, 95°C 48 30 s, 60°C iH k
30 s, 72°CHEf 30 s, FLHEAT 40 DERR, 27T AR
H A PR B AR Rk K. 1P, Wk 1.

x1 5|¥F3
Table 1 The primer sequence
97 Gl 2]l
E-cad F.5-CTCAGGCTCATTCGGATT-3'

R:5-ATCGCTACTTTCCAAGCA-3'
F:5'-“TCAGGTCTTCAGCGTCCA-3'

R:5-ACACTAAGCGATGCTAGT-3'
N-cad F:5'-AGCGGATACACGCGAATC-3'
R:5-CTCCAGACGGTCTAAAGA-3'
F:5'-ACCTGGATTACACGAACT-3'
R:5-CGCAAGACAATCGTGACA-3'

Vimentin

GAPDH

1.7 ZEFIEIE AR 40 i b A A AL SR
AL IR Ty vE ] 1.5, WCAR X B02E R I 4t Al L 4% L2
O BT BCA I E W B WA, B AR,
120 V' HL UK 2 TR 1 0 B EE ISR . 0.3 A {4 2 hof
H %% PVDF B 1, TBST ¥EE 3 . & iRE 1 h,
4°C Z&1FF p-NF-«B.NF-«B. Twistl fl GAPDH #i /A&
(1:1000) F & 1% - TBST P 3 ¥k, Z—Hi (1:5000) %
MEEE 2 h, TBST BEfE 3 IRL.ECL ¥ 4, Image ] 43
M & IR A, H A B A Rk i = H B E 1 &
JREEAE /GAPDH 257 J% B 8

1.8 ittt R SPSS 22. 0 #f4 4b 24 40
FFAIERA A T B R B i 22 (o £ K
TN 25 4[] LU B R FH B TR 3 T 25 43 B afE— 25 B L R
K LSDt #58, Lh P<<0.05 WEFHSIHHE X,

2 H#R

2.1 MR FBG #4558 Normal 40 H i FBG
(5.24+1.06) mmol/L,GDM % i i FBG (22.47 +
2.80) mmol/L. WA L. ZERAZITFEX (=
18. 602, P<<0.001),

2.2 OR[FWRBE Met X 40 J A7 15 R 05200 4 i A7 15
R AL 22 5 A Gt 2 L (P<<0.05), 40 Ml fF
155 BE Met v B2 19 38 hnimi BEAIG BL B A 50 & 40O M .
Wk 2,

R2 AERE Met HEHEFFENHM(n=3.xt5)
Table 2 Effect of different concentrations of Met on cell viability
Met ¥ J# (pumol/L) AR (X107
0 100. 0040. 00

20 92.40+3.
40 80. 38+3.
60 69.28+2.

80 52.75+2.

100 44,5242, 3300006
F 141, 884
P <0.001

*:5 0 pmol/L # [t , O P<<0. 0555 20 pmol/L 4 Lk, @ P<0. 05; 5 40
pmol/L #1 tt,@P<<0. 05; 5 60 pmol/L 4 b, @ P<<0.05; 5 80 pmol/L
1. ®P<0. 05

2.3  Transwell SZSG R 45 R R 7% 40 i B0 4 W) L
. EZRASZ %3 X (P<0.05), 5 Contorl 4 [t
. GDM 2 (% 22 40 i B i 22 (P<<0. 05) 5 5 GDM 41 [t
5, Met ZH =28 40 M B0k /b (P<<0. 05) . WL 1.3 3,

R3I SEBZRMABBILE(n=3.xLs)

Table 3 Comparison of the number of invasive cells in each group

453 = 22 AN ML (A
Control 24 10.46+2.05
GDM #H 38.62+2, 440
Met 2 23.17+2, 6409

F 104. 512
P <0. 001

.5 Control /1, OP<0.05;5 GDM 4 It ,®P<0.05

2.4 £ HEH mRNA X RBEHMWEER E-cad,
Vimentinfl N-cad mRNA A7 3% 1k 1 20 [H] L4, 22 57
Bt =E L (P<0.05), 5 Contorl 4 % . GDM
#H Vimentin il N-cad mRNA Xt F ik 3= T+ 5 - E-cad
mRNA M3 F ik SR (P<0.05): 5 GDM 41 H 4,
Met #H Vimentin il N-cad mRNA #H X} 3 ik & &1L,
E-cad mRNA X} ik I+ s (P<<0. 05, WL 4,

2.5 EAWBEKMER  pNF«B p65 Al Twistl
HEMX R B EHRB A, ZRASiH R L (P<
0. 05) , 5 Contorl 4 It % , GDM 4 p- NF-kBp65 f1
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Figure 1 Transwell assay detected the number of invasive cells

x4 KEAMPIH E-cad, Vimentin 1 N-cad mRNA #f X} % & 2 bk &
(n=3, x£s)
Table 4 Comparison of the E-cad, Vimentin and N-cad mRNA expres-

sion levels in each group

24 51 E-cad Vimentin N-cad
Control 2 0.95+0. 08 0.36+0.05 0.30+0. 04
GDM 4 0.47+0. 059 0.79+0. 060 0.84+0. 060
Met 4 0.68+0.069®  0,52+0.0592  0,4940.0599

F 41.688 49. 430 87.701
P <0.001 <0.001 <0.001

.5 Control 41 ., DP<0.05;5 GDM 4 I, @ P<0. 05

Twist] 8 FIAHXS %3k & b/ (P<<0.05) 3 5 GDM 4
4 . Met 2 p-NF-«kB p65 F1 Twistl & [ AHX %5 &
Bk (P<<0. 05), #%411H NF-«xB p65 & [ 40 % 325 &
o, 2RI GH3 X (P>0.05), W5 F 2,

£S5 HHMHH p-NF-xB p65 0 Twistl EE AN REBI B (=3,
xxs)
Table 5 Comparison of the relative expression levels of p-NF-kB p65 and

Twistl protein in each group

20 51 p-NF-«B p65 NF-«B p65 Twistl
Control 2 0.14+0. 04 0.89-+0.05 0.11+0. 04
GDM # 0.5140. 059 0.8440. 060 0.38+0. 059
Met 4 0.26+0.05P2  0,8640.050%  0.24+0,0509

F 48.591 0.663 24, 864
P <0.001 0.549 <<0. 001

. 5 Control It , D P<0.05;5 GDM 4 It ,@ P<0. 05

WL D —

Twistl

p-NF-kB p65
vipes (D D S

Control4l GDM4L Met4l

B 2 ZHREH E B FiLX Western blot [&

Figure 2 Western blot of protein expression in cells

3 itig

GDM 5 SO Uk 9 % A= B8 I R A [ 72 2
HYBE T & h W SRR SR ILERAKE A
A 8 S AR 90 - AROBE AR AR 3 L AN R I ) R B
5. 37 AR ) & AR 0 WLk i 159 3 i @UH”O GDM
XA Z RN B e A i AR A8 5 L ICAC AE
rRERTAE L b, I T BUR Eﬁﬂfﬁﬂﬁﬁ AR,
EMT % 4= T ¥ JR 9 £ Fh 3 & 5E WP LncRNA SNHG11
0 B T 0 L B R R B R A EMT 3 A2
AT RSN B 1 R RS RE Y. EEA R B NS L
S ARAE A Az EMT, 2 350 bR B JIE 2T 4k . Met 2
I PR E 5 B B 24 L it Ah s Meet 3 i 10 % EMT i 72
RARHUREAE N E ) 2 e T8 ) G i g A0 R € 3R
SRS A, UG S A s W AR O R A
17 G I 2 3= N [T R AR - o ol ) O
ARS8 i . GDM R RS AY L 43 e iR B IL 2 it v
bR A A R Met X I1 Y il B B2 40 s EMT i 72
FA) 52 i) S HERIL A

ABFSEE 1 E GDM K B FBG 7K -, ) 2 15 Al
il & T . AR AR BE Met b B ot I K7 40 L 40 A7
TR REAR, H OB A W B RO, E-cad, N-cad i &
Vimentindg &4 EMT tndi 8 H . E-cad J& T 40 i
R B 43— B RGBS Hh A 3 RO 7 4 R 4 L TR
RBRE I 20 PR B LA B A i T £ A% 328 A5 U T A 5 R
SRR vl e O A0 M ) 3% 4 L 4E 5 A0 M R R R
B SCRRE R W AR Y E-cad Kk
T br&EE EMT B9 & 4", Vimentin J2 1 [8] 2 &
EP N 30 AR o o S ) L A NS e o 2
3K T 8] J5T A0 M L xoF £ A5 T 5T 40 A 45 4 56 R 1 L HIRAE
SR R A EEAEMY . N-cad 78 s & & i 2
rh R L T AE A FL sh W b R A R R R R N-
cad Fll E-cad (1) 28 ik 7 £E B 5 ] ¢ & 5 K, N-cad 119
#ik5 EMT R AEREFEBDIKRR . A5
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5B GDM 41 Jif BRI &YW v b Bz 40 Jf rh E-cad
mRNA FikFEAL, M N-cad il Vimentin mRNA ik
Thier s Met & A0 OB 98 3575 . 45 R 427 - Met 1]
Wi GDM Jif BRI - Rz 40 ff &2 2k EMT,

Twistl J&— Fl 5 BE O 5F 1Y B8P 12 e - 2118 e 235
ME S FEEBE DN — R ERERE L&
EMT i % v & 4% 8 20 P 4E A B0E Twistl A FEAIR
E-cad. [d i F+ & N-cad il Vimentin™®', Twistl B %
32 25 Tl A0 IR PR 1 95 P R H b il S E TR 5 S T
L) NF-«B B & Hovp 22— W 850 3 5% & B
COL11A1 JH i3 ¥ 7% NF-«B/Twistl {g 5 fl 3% 55 P 5§
958 40 ML AL T T 25 P AR A0 B T, Tu YRR SR K
B, NF-«B/ Twistl 5 53 #% 2 5 A FL 3k R AR
EMT i #2 . Pt A< BF 59 5% T 28 1B a0 32 4 il NF-
kB/ Twist] {5538 s AE 11 il 6 b Kz 40 B b 1) 3 58 18
B, 45 B Wox: GDM 41 40 g tf p-NF-«B p65 HI
Twistl 8 FAHXS R 3k & The . 1 Met 20 — & Rk
i, &5 B B Met n] i NF-«B/ Twist] {55 i i .

4 ZHig

Met AT GDM K B0 BRI AL i | Jz 48
il EMT i #2 . H 0] B8 2 38 o 10 ] NF-«B/ Twistl {7
53 AR R I R IGTT GDM R it 43 4 42 it
HIg A .
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