i E A AE ) 2424 9] Chinese Journal of Cell Biology 2020, 42(11): 1960-1968 DOI: 10.11844/cjcb.2020.11.0006

EHEE XA IEAS49ZHAE B & Ry (B R (L a0 =2

T REZF ERMS #EHHEE KFS
(?ﬁ?lk#@#ﬁ%ﬁﬁ@%@ﬁﬁ,@%ﬁﬁ, eI 310018)

HE Z IR T A (Baicalin) & AT 9% AS494m e, B v . kK IR) S 454k (epithelial-mesen-
chymal transition, EMT) & %8 J 4z 42 69 %5761, 5 I~ ] IR Z #9Baicalin(0. 5. 10. 20. 40. 80. 160.
320. 640 umol/L)yVE il T it 95 AS49%m J s, K v9 T JAB R vk 25 (MTT)sk Ao ) 28 S35 ;o ok s e
E(AO)E £ KA RAL T LA mfit, ) R A, R 8] B AN K 4510 A K B F-B1(transforming
growth factor-B1, TGF-B1)1E i il /& AS494m it j& F 7 4 5 649 2K ; Transwell > & 52 3644 | Baicalint
B TGF-B 1453 &9 ff J& AS5494m A% 2 49 % 7, Western bloti% 48 BaicalinvA & TGF-B14k 22 A1 /& &1 A J&
A549%m i F EMTAE X & & & ik fv B A0 K B ALC349%h. 45 R &9, Baicalind 4] Al J& A5494m it
&7, FE—EAFH ZRHM K A (P<0.01), Baicalintf A A % A5494m .24 h91CsyfE 4 104.30 pmol/L.
vivE AR 6,45 R T, Baicalin®] 24T JE AS494m e T § IR BEIR 69 & AR, [ BF, Western blot%:
R R FBaicalinF # /&, it & A5494m Jiir, F LC3-11%& & & £ K-8 2 LA (P<0.01). ZLTGF-B14E A
JEWIAS49m R Al % AT R T KR, EEMT 4 T 4r & ME-cadherin®Z & R A K-F R F T
A, 1 VimentinZ @ & KA 2 % Ef. Baicalinft % & 37 %] & TGF-B 1% 3 69 it J& A5494m iR 6912
%(P<0.01). pb4bh, Baicalin™ i# 4% &1 TGF-B145 5 49 MF 5% AS494m L EMTA7 & éJE-cadherm%uVé‘J
T A4 Vimentin& & 49 _EiE(P<0.01), vA_E% X387, Baicalin™ -3/ & AS494m /i, §) £, [F) BT, Ba-
icalin#y | 7 TGF-B 153/ & A549 4m it 69 b & 18] it 464K, I KAE T A mlefz 24645 9 1E A .
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Effects of Baicalin on Cell Autophagy and Epithelial-Mesenchymal

Transformation in Lung Cancer A549 Cells

WANG Lin, WU Cuiyun, WANG Xianzhu, HUANG Qifeng, ZHANG Jing*
(Department of Pharmacy, Sir Run Run Shaw Hospital Affiliated to School of Medicine, Zhejiang University, Hangzhou 310018, China)

Abstract This work was to investigate the effects of baicalin on cell autophagy, EMT (epithelial-
mesenchymal transition) and cell invasion in lung cancer A549 cells. The effect of Baicalin (0, 5, 10, 20, 40,
80, 160, 320, 640 umol/L) on the viability of A549 cells was measured by MTT assay. Formation of autopha-
gosome was observed by staining with acridine orange under fluorescence microscope. The morphological
changes of A549 cells were observed under microscope. The cell invasion ability was analyzed by Transwell
method. The protein expression of E-cadherin, Vimentin and LC3 in A549 cells was detected by Western blot.
The activity of A549 cells was significantly inhibited by Baicalin in a dose dependent manner (£<0.05). ICsy of
Baicalin (24 h) for A549 cells was 104.30 pmol/L. Acridine orange fluorescent staining showed that the num-
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ber of intracellular acid dye follicular bright red fluorescence in the A549 cells was significantly increased after
Baicalin treatment, while the autophagic lysosomes were rarely observed in control group. The protein level
of LC3-II/GAPDH in A549 cells was significantly enhanced after Baicalin treatment (P<0.01). TGF-B1 could
induce morphological alteration of the A549 cells from epithelial morphology to mesenchymal morphology.
Meanwhile, the protein expression of E-cadherin was down-regulated and the protein expression of Vimentin
was up-regulated in the presence of TGF-B1 (5 ng/mL) (P<0.01). Baicalin significantly inhibited TGF-B1-
induced cell invasion. Moreover, Baicalin reversed TGF-f1-induced EMT, up-regulating the protein expres-
sion of E-cadherin and down-regulating the protein expression of Vimentin (P<0.01). In conclusion, Baicalin

significantly inhibits the growth and induces autophagy in A549 cells, meanwhile reversing TGF-f1-induced

EMT in lung cancer A549 cells.
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BaicalinlJ 5 Sigma/A 7] ; TGF-B1J4 H Pepro-
tech A & ; DU A 20 £6 [3-(4,5-dimethylthigal-
2-yl)-2,5-(diphenyltetragalium) bromide, MTT].
BCAEHERRAMEMWA DEEAREWARA
w]; MY IE $& (acridine orange, AO)I4 H Sigma-Aldrich
22w, RPMI-16405% 7890006 H AU 35 W A= V) 1= 25 4
AAMRAA; G4 IIE H GibcoAH] ; Vimentin,
E-cadherin. LC3. GAPDH#T £ J H Cell Signaling
Technology A 7] .
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1.3 ZApEtEsF

AS494H 1 3 9% T-RPMI- 164085 953, N4710%
RAEH AN LT 100 U/mLE 8 & A1100 pg/mLsE
FH&R, BT37°C. 5% CO B NMANE R 85 77 56 b 85
Fo
1.4 MTTER M AAE S

B i A K HIAS4928 i LS <1034 /AL T-96
LA M5 T2 R, SR 5 B T37 °C. 5% COL [ i il
W TR R . S5 5 B DL R K
(DMSO)¥ I ZH X IR ZH . AN [E]9 ¥ Baicalin(0+ 5+
10. 20. 40. 80. 160. 320. 640 umol/L)~1FF4H,
MR ERFATERL. T4 hia, FE R+
F) L35, BEFLIINNS g/LIIMTTA 20 pLFI80 uL
To I B I8, AL H4 hin, FE IRk
TEW, BEALF L ZIIN 150 uL DMSO, f# # 48 th 45
T8 50 I R J5 1E490 nmipk K Ab FH AR I 72 TR '
(DYE, EESLE3IR.
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IO BB K I AS 49T i e fh T 1240, T
37 °C.5% COLI B 153724 hjg 7> H In N N0
20, 40. 80 umol/Lf¥]Baicalin. 7t£BaicalinfE H
kKT 724 hg, IINKIRE N pg/mL Y BE FE
TR, B Y15 min, 7618 B 5% O6 BB N A%
RS, SCR AT R 3IK .
1.6 AR T

AHIF T R BT 2450 TR VA A 2 25 STk e AT
TSI 45 FAf 2 . SRR 43 4 (1) X REAE, 4 LA
o DMSO IR 7235 77 5 (2) TGF-B14H, 4HfE
L&A 5 ng/mL TGF-B13E IR IS 5 (3) Baicalin4,
MM LAEH 5 ng/mL TGF-B1A110 umol/LI?] Baicalin
R IR MBS 9% 5 (4) Baicalindl, 4085 5 ng/mL
TGF-B1A120 pmol/Lf) Baicalin}% 75 8% 9% . &1E
FZHE T37 °C. 5% CO M M A FE 1E 77 46 Hh KE 77
24 hfg, 7R B B e T W a0 i A 1 AR 10 5T H
Western blotyZ 6l AH 2 25 H /K F .
1.7 Transwell/)\ = SC55

¥ Matrigel 2 51 2 J50 R H G L i RPMI-16405%
FE AL 18 B o, N B TranswellZ) = 1 = v,
HE/NE B F37 °Cy 5% COMEFEM BT I h, {35
FRE B[] o FH TG I3 5 577 VA I 1) % L 2508 P55 T 2459,
HEAT % I8 A 75 N Baicalinkb ¥ . [8] I B TGF-B15
524 hIYTAS49AH L FH & BAS & Baicalin ()G LG 5%
TR B B I R B A M 8 < 107/L; TR X200 pL
I B2 N E Transwel /N = ) F =, K /N=E
BT In45600 pL710% FBSIFRPMI-16405% 77 ¥k 1)
RFERTES. BAEEINE, ET37°C. 5%
COAM I R: 77 4 1F F 19724 he W B &5 )5, BUH
INE, R EERGR L, ARELRRREL EER
ZF JE )40 i, HPBSTEBE G B €30 min, 285 H
0.1%%5 55 45,20 min, PBS{E ki 76 51 B 5 s
AR SR Y, Bl ALK S A AR T B FL AR R A i
Bt g, 45 RECPIE, SLIREE 3K
1.8 Western blotSCi&

R 04 K T A S 4940 B B2 0 T~ 6 FLAH B 15 72 AR
t, SR 5 ng/mLIF TGF-B115% S A5494H i 24 h,
SR G INNASE R FE [ Baicalin kb FE 40 fii24 hJi5 $FEELAL
|, ABCAE A EEZEN e EAWRE. SIEHA
W15 pg 5 VRS S AT SR R 0 T e et e FEL UK, P
HE B W 8 IEPVDR)E E. B E I TBSTIE Uk

J&i, FHS% AR @k & 5 P11 s, I SR Pt AE—cad-
herin(1:1 000). Vimentin(1:1 000)A1 GAPDH(1:1 000)
—¥L, 4 °CiEE &, K H, TBSTYEEE3IX, 5 min/ik,
TN BRAR I A DB AR ) et BRIgGPL A, = IR
B2 hj&, TBSTYEAR3IR, 5 min/Ik, 7EfE L INECL
S, BERR AR R G IR, I Image AR PE 5T 2%ty
IKPEAE -
1.9 #HIEZIT

S I6 H s 15K FH S5 b v 22 (eks) R, B
53 BT FISPSS 17.0%% i Jx A 14T, 2 20 [A) bL Bk
BRI 2R 7 ZE 4y B, 2L TR) A A BE A R SNK - £ 56,
P<0.05% /2% 7 H St 22 5 Lo

2 R
2.1 BEEHXIEAS49MAEE ST
K A [6) #& F 1) Baicalin 4 3 fiii 58 A 54941 ff
24 h, MTTiZ 4% M Baicalin 4H Mo 18 54 (O 520 . 45 5
WENFT7R, 56 R 2 AH B, Baicalin fili 38 AS4941
e F 4 5 R A BRS04 VR A, FLBE %5 Baicalin%h 24
7 5 1048 1, Baicalin¥f A54941 Jifd (1t A= 4 4100 1) 6 (2
1IN, Baicalinff i AS4941 iz 24 hiICsoH N
104.30 pmol/L.
2.2 EEEXTRHREAS4940 AR B AR AY =20
Y g 8 D AR R P R M P W9 e B 4L €, PRE
ST B Y R G i, T R A U S
THL 5, Tz U B R4t 9. Baicalinff
F Bt ASA9AH i J, HH T~ BR 1% 1Y) 22 5%, Baicalinfg /il
JTiJes ASA94H Y B W VA B (1) 72 A2 o 25 R B2 o,
LT 41 AH b, BaicalinfE FH Tl A54941 f924 /5
S e R D AR N = D E N AN & |
WK1, i WA Baicalind® 0 7 filiJig AS49ZH i A
Tt R B A R B
2.3 EZTE I AS494A A B A X E B AV
9 7 i3k — 4 3iF B BaicalinXf fili i AS4941 iy [
Wik AF G B [ 19 52, FRATTR FH Western bloti& ks illl T
BaicalinXf H W& FI AR £ R A LC3 R I E M. 45
R unE3HrR, BaicalinfE it AS4941 124 h5, 5
Xof HE A AH B, 40 R W AR S B I LC3-IT R IA
KPR 2 S R(P<0.01), 15 B Baicalin Bl & #0E 1 il
JeE ASA9ZH LIV I WK -
2.4 TGF-BIALIRRTE AR AS49HA SR 1L
K F15 ng/mLI{J TGF-B14b ¥ Jiili i A54941 148 h
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n=3, *P<0.05, **P<0.01 compared with control group.
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Fig.1 The effects of different concentrations of Baicalin on the viability of A549 cells
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A: 0 umol/LEEETF; B: 20 pmol/LIE%1F; C: 40 pmol/LIEETF; D: 80 umol/LIEEF; E: 4L U 6ok . n=3, **P<0.01, 5% L LA .
A: 0 umol/L Baicalin; B: 20 pmol/L Baicalin; C: 40 umol/L Baicalin; D: 80 umol/L Baicalin; E: red fluorescence intensity. n=3, **P<0.01 compared

with control group.
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Fig.2 Effects of different concentrations of Baicalin on autophagy vesicle formation in lung cancer A549 cells
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n=3, ¥**P<0.01 compared with control group.
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Fig.3 Effects of different concentrations of Baicalin on autophagy-associated protein LC3 in lung cancer A549 cells
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El4 TGF-B1AIERIE R EEAS49OMAEF SR

Fig.4 Changes of cell morphology of A549 before and after TGF-P1 treatment
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48 hJ, it ASA9AH AT A5 HH 22 14T In) AT 4ERE 20
2.5 TGF-p1bIERI G EAS49HEEMTHE X &
SESvN:RI

K5 ng/mLI) TGF-B1ALHL i AS4941 /iU 48 h
J&, $EHCT FUAT 5 % 440 i 1) 5 2R 1, Western blot
PR MEMTAR £ & A Rk, &5 R ESHR,
TGF-B15 T il AS4941 ffu24 hJ5, EMT 2 T-hr &)
E-cadherintg H 1A /K &% T 14, 1M Vimentinkg H
S FRIERE B, Z RS R X (P<0.01).

2.6 BEZEHINITGF-p1IE SR EZAS49MAR
A

iy By T PR 2 AR T MR R R B — e B B, =
) DU FE 4 B = 22 2 R A28 B i b e 4
F )47 B8R i e A B TR e S ) — AN LAY . 3R
112K H Transwell/]N % 5256 46 I BaicalinX} FH TGF-B1
755 1 it e AS4940 12 22 (1 52, 485 B an K6 T 7w,
5 ng/mLITGF-B14b BE 4w, % i Transwell/) % )
S RAETGF-PIALEAM L B EW L, ZRE
4 it 2 & L (P<0.01), Ui FITGE-BUEHE T fili i A549
M HIIR 28 . ASIFIR E FIBaicalinih 2 2H 77 i Tran-
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Fig.5 The effect of TGF-B1 on the expression of EMT-related protein in lung cancer A549 cells
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SF YA A T 25 O, T 0 A\ BaicalinfE F J5, 4l
ML M Z A48 . [AII, Western blotiZiAs il
Baicalin %t EMT#Hx & ¥ E-cadherinfll Vimentin ) 5 i,
sERWETHTR, 53R E, TGF-B1ALERZH B 2%
I i 98 A 5494 il E-cadherin 2 [ 2 ik K F, [ B
i Vimentingg [ R A /K F; SR, IS [EHR FE 1Y
Baicalindb ¥ J&, 5 TGF-BIE A 41 AH LL, filifes AS4941
W E-cadherin [ 38 1% 7K ~F [, 1 Vimentingg [ &
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FEAL, DT R AZE 1) 40 PR 052 28 ) AR 0 2 300

3 g
i 2 2 [ L PR P R . T, T
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R SERE AL, B, FEIRIRIE YT AR BT il
Jest ) 2 e 52 22 b IR 2R () sz o), {8 G BRI H AT 4TS
ANEHE . USRI TR I, EMT ] 12 e 41 i 1)
R LA R e 1 B A%, 55 g 1 R 2 R R R 2 DI AH
5%, T ESTEMTHI I 7 IR 58 & AU 25T 7
(1) 2 g )1l

HEZ R EAREENEE. RENE R
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A: X}H&4H; B: TGF-B1(5 ng/mL); C: TGF-B1(5 ng/mL)+# % 1F(10 umol/L); D: TGFBI1(5 ng/mL)+# % (20 umol/L); E: 12 Z& 41 H %, n=3,

**P<0,01, 5 R ELEL; #P<0.01, 5TGF-BI4H L .

A: control; B: TGF-B1 (5 ng/mL); C: TGF-B1 (5 ng/mL)+Baicalin(10 pmol/L); D: TGFB1 (5 ng/mL)+Baicalin (20pmol/L); E: number of invaded cells.
n=3, **P<0.01 compared with control group; “P<0.01 compared with TGF-B1 group.
El6 Transwell/)sZ JE M4 2 24 X Al g AS49 A AR 22 B 1RO =20
Fig.6 The effect of Baicalin on the invasive ability of lung cancer cell line A549by transwell assay
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Jf % HEEMIT, 3k I 2 e Jir 8 4 i (142 28 53 # g

HK, AR HBaicalinkh ¥ £ TGF-B1i% S 4 il
AS494H g, Sg 2 5 FRATHIHEN — 2L, Baicalin/h
HYNM S, RMIERS % B S B g A
N 2 307, i BARSCE TEMT 2 Fhs EM IR IE,
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A: XFHEZH; B: TGF-B1(5 ng/mL); C: TGFBI1(5 ng/mL)+3& %51 (10 umol/L); D: TGFR1(5 ng/mL)+3% % #(20 pmol/L). n=3, **P<0.01, 5 Xf {4

bk #P<0.01, STGF-BIALELER.

A: control; B: TGF-B1 (5 ng/mL); C: TGFB1 (5 ng/mL)+Baicalin (10 pmol/L); D: TGFB1(5 ng/mL)+Baicalin (20 pmol/L). n=3, **P<0.01 compared

with control group; *P<0.01 compared with TGF-B1 group.

E7 EZEXTGF-p1IFESHEMTHE X2 HE-cadherin X VimentinZ21A 7K A #2001
Fig.7 The effect of baicalin on the expression of EMT-related proteins E-cadherin and Vimentin induced by TGF-p1
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FL AT B R 1A 2 R AS494H i 1 W PESE TS, AT
RAIFGUMIRAER . RIS, 4 #8204 X EMTER
SE ANV £ W, BaicalinfF AN —F R IRFFALE
(AL 2 ] 3 HTGF-B 15 5 11 il 8 A S49 41 Jfd )
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