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growth factor-g,, TGF-B, ) # /& & A& L & %a 218 J f¢ ( epithelial-mesenchymal transition, EMT) #94%
Ao Fik FRIESe) AS49 MLk, A 5 4. G x4 TGF-8, AEAK P ZRE 44, 5 74k
J 24 48 .72 h Bf, MR &40 ABA9 tafe ) A T AL, il it & & f 9% ¥p & (Western blot) & S8 5 %€ & PCR
(Real-time PCR) #il &-28 A549 #zm e A sm it i & @ 19 (CK-19) & o - FH M & G (a-SMA) 8 &
ik, &R TGF-B, AMymeH SR MBI L RGRVEA T K. P . GREHHATLESS TGF-B, 4148
Wk 3 AR Shapsntm Ty SR LaR, £ F L4 5 EXL(P>0.05), Western blot ZR Ex: 5% g &
20 3b4%  TGF-B, 4 CK-19 £ik Fi,a-SMA %k FiB(P <0.01) ;5 TGF-B, Aib& Ak . ¥ . &R EHHu
CK-19 %% Eif(P <0.01) ,a-SMA % i& A #r#p4] (P <0.01) ;3 AR E MR 4,72 hat 69 &k &
e CK-19 & ik Eif(P <0.01),a-SMA & i&4p4) (P <0.01). Real-time PCR %% 2%:%5 TGF-g,
2L E 3 AR A il CK-19 mRNA &2 3% % ;a-SMA mRNA &%/ V(P <0.01)., &t #4
R BT TGF-B, # 5 69 M B 2m i, AB49 EMT T4 A% E LW B ¥ m, ik — & A2 1 L i# 2 AB49 fm i, EMT
AR P AFIEEARIEA CK-19 & o-SMA 9 &k 4k L AR &4 CK-19 £k 3 % 18 i 0 I AT &4 a-SMA &
KR, BAEAVER 72 h 86 SR B 5k A A 2, 5t 2R AR B A= B B AR B
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Effect of Flos Daturae Alkaloids on TGF-B,-induced Epithelial-Mesenchymal Transition of Human
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ABSTRACT Objective To study the effect of Flos Daturae alkaloids ( FDA) on TGF-B,-induced
epithelial-mesenchymal transition (EMT) of human pulmonary adenocarcinoma A549 cells. Methods
A549 cells in vitro cultured were randomly divided into 5 groups, i.e., the blank control group, the TGF-3,
group, the low dose FDA group, the medium dose FDA group, and the high dose FDA group. The mor-
phologies of A549 cells were observed. Expressions of cytokeratin (CK)-19 and a-smooth muscle actin
(a-SMA) were detected by Western blot and real-time PCR at 24, 48, and 72 h, respectively. Results
A549 cells in the TGF-B, group turned from cobblestone to spindle shape gradually. Those in low, medium
and high dose FDA groups showed similar shapes to those of the TGF-B, group. There was no statistical
difference in the morphology of A549 cells among the 3 dose FDA groups (P >0.05). Western blot
showed that, when compared with the blank control group, the expression of CK-19 was down-regulated,
but the expression of alpha-SMA was up-regulated in the TGF-8, group (P <0.01). Compared with the
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TGF-B, group, the expression of CK-19 was up-regulated, but the expression of alpha-SMA was sup-
pressed in low, medium and high dose FDA groups (P <0.01). The CK-19 expression obviously in-
creased, but the oa-SMA expression was suppressed in high dose FDA group at 72 h (P <0.01). Real-
time PCR results showed, as compared with the TGF-B, group, the mRNA expression of CK-19 was in-

creased, but the mRNA expression of alpha-SMA was reduced in low, medium and high dose FDA groups

(P <0.01). Conclusions

FDA had no effect on EMT morphological changes of TGF-B, induced A549

cells. FDA could reverse characteristic markers of A549 cells during EMT to some extent, such as ex-

pressions of CK-19 and «-SMA. The expression of CK-19 (as the epithelium marker) increased and the
expression of a-SMA (as the mesenchymal marker) was reduced. Besides, they were most obviously
seen in the high dose FDA group at 72 h in a dose-and time-dependent manner.
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(cytokeratin, CK) R F b Rz 4141, 76 i) iR 41 4 %
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S, M2 A BEL T 70 R FE 1R M R I 5 A A8 1 410 7 £ Tk I
B TGF-B 75 5 i B 21 4 20 M o 384 587 S . IR
ARSLHR ) TGF-B 5 il 08 40 iy A549 i 7 RSk
EMT 8L, B 7E PRI 4 A6 S AE TGF-B, (K505 &
A549 Zilff EMT 1
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1 4iffakk IR AE MR AS49, 10 B v [E R
b2 BE SERIAT 5T T 240 1% o

2 Y VR AR B R TE T L BE 2 K
2i2E0E) s KB ETE S R K 0.7 g, IA ZBE
50 mL %1%l 14 mg/mL B934 . Il AT A
LI 10 % G 25 L35 19 = b DMEM 55 32 1R TR &
%5 mL, B #l % 50 ng/mL, 100 pg/mL #1200
g/m L 24 o 5 (o 3 A0 B ey i B IS 5 MTT 3%
I

3 FZEGH  Mad-imiE (2 Hyclone A #]) ;

TGF-B, (3 [# PeproTech /37 );Ham's F12 £%3%
e = b DMEM 85383 (3£ [# Life Technologies 24
")) ,CK-19 fehi A—4i (3£ Epitomics A #]) ; St
A a-SMA Huri A (3 [E Epitomics /A ]) ; GAP-
DH Hsg BT (U 5 SCAEMA BRA ) 5 B A
EYITEARIE £ P %R 19G (BLM K SCAED A BRA A
SDS-PAGE H [ FHZ (5 x ) .BCA i{Fl& (L
MR KEVHEARAIRAF) . Trizol Reagent (32 [
Invitrogen A= iy £ R A FR 22 ®] ) ; Prime Script RT
Master Mix &7 & ,DEPC 7k (TaKaRa, Ki& 54
TREARAA) .

4 FEUG BEHTESG; A bR (£
Forma Scientific 2 &) ; ] & AH 22 W i 45 (&
Thermo Fisher Scientific) ; & % 4 20 B O AL (3£ [
Thermo Fisher Scientific) ; & [EZ& IR FHE ( H A
SANYO A7) ; LKL ( 92 [ Bio Tek ABRAF]) ; 5
1% 5 5 i 2 45 (35 [ Bio Tek A MR/ wl) ; PCR
X (## ¥ Eppendorf A=W AN T .
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5.1 iRtk A549 fBEFE S LA
T 10% MR s Ham's F12 5338, @
5 10% R 2F 13 19 = B DMEM K37 31,37 C,
5% CO, MMIFIREE S5 FEAf s 5%, 1 0. 25 % [ fifg-
EDTA 7k, %40, B At e %, A8 RODR 245 R 4 6 40 it
TS HEIE o

5.2 Mgyt MAEAEKEA R
70% ~80% , FITCILIE G FRILIUM 24 h {5 48 i 1
TR, BEVLAE M 5 R 5 4L, 53 51 R a5 6 BR AT
TGF-B, 41(5 ng/mL) M ARHE B 2541 (50 wg/mL i
5 ng/mL TGF-B,) . i B 25 ¥ 41 (100 ng/mL Jin
5 ng/mL TGF-B, ) il kB 25 91 41 (200 pg/mL fin
5 ng/mL TGF-B,) , 4%/ 24 48 .72 h,
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5.3.1 A FASFWRE 41
SBEATNAVE T A0 24 48 .72 h i), 8 i {5 B i
BEER A AL A MO AR L2 1 I e %

5.3.2 40ty CK-19. .a-SMA HH £ X
FH Western blot kil . 437l AEAK R B 4
1 EBHAE FH 40 L 24 .48 .72 h [y I Ja) s g B2 4% 20 40
T, Fe 300 U B P 4 AN R R P s AR R,
AR E AR, BCA A & EHEE., K4k
AANAE A EAEZ i AT SDS-PAGE ik, B4 %%
% PVDF & L, B As 95 = B 1 h, bt A (—
Pi)4 CHEE 5, BRI A ALY bR IC S B e 19G
(ZH) =R 2 h,ECL &t >R FHEBE R R R 50
BG, RS 53 B 3 #4753 4, L GAPDH g A
ZATEHNER SNS KEMAX E, SR E
23 W,

5.3.3 40BN CK-19,a-SMA mRNA % ik
K Real-time PCR KGN, 43 BIAEAR . i vk
T4 AL SR FH AN 24 48 .72 h (It a] s 4% 41
A, FEAT LR AL P . B RNA 3R 3% 3580 5, Tr-
izol 43 HI4R B 4% 40 A549 41 it i RNA, JF 3155 5
RNA ¥k, -20 CIRIFE M. W%k 4 8 cDNA N
A 5 1% PrimeScript RT Master Mix fii & i 10 pL
)3 2 SRR, A AE K R AT, 6 30 5 SRAN I iR R
J¥:37 °C,15 min;85 °C,5 s;4 °C,5 min, i JIFi5
B4 cDNA . Real-time PCR ¥ jz i : #% Ui B 5 I
BN 10 pb RN R R, A B CK-19, a-SMA Fil
GAPDH 11y 3 Xt 514 43 il Jy: CK-19, 5|4 5'-
CATGAAAGCTGCCTTGGAA-3', Fii#5|4 5'-CCT-
GATTCTGCCGCTCACTATC-3'(143 bp) ; a-SMA ;
514 5'-AAGAGGAAGACAGCACAGC TC-3',
TE5 ¥ 5 -GATGGATGGGAAAACAGCC-3' (187
bp); GAPDH: I Jif 5] ¥ 5'-GGTCTCCTCTGACT-
TCAACA-3', T if 5l ¥ 5'-AGCCAA-TTCGTTGT-
CATAC-3" (115 bp) , 7 PCR X b #4744 K1 , [z
N ZA4:95 °C 30s 1 MiE#F;95 C 55,60 C 34 s,
40 ME#;95 C 15 s 1 AMEH;60 °C 1 mint 41
W% 95 C 15 s 1 Ml . Frfdny RQERIY H %L
K5 ANZ MM HE . ERER 3 K,

5.4 itk RA SPSS 17.0 St #ift
PTG AL B IR R A x £5 FOR, 3T 22551k
R 55, 22 20 Y 8500R) He AR B R 307 2240 #r , A 18] 9 R
HACRH LSD ik, 7 2 AN SR 4 1]t R H Tam-
hane’s T2 ¥, P <0.05 NZESHGIH#E X,

& R

1 FAMPEEANE(E)  SxEAXHRA
FLE, TGF-B, 2H 1 40 P 25 th 5z J5 1 R B 1 R
BB NRIE (G R IE | AL 2T 2 40 TP 25, 4
NEAMEAR, 515 T 6] 240 i 7 5, 4 i =2 M) ) 3 428 7
AR BRI 1B BT A5 A1 L L v VAR 38 25 ) 2 1) 20 LT 25
KT TGF-B, 41,3 A~ 4 I L, 4 P 25 22
AL

W AR AL B
| HTGF-BAL: CHIEHEZ
WUl DAYIREEZIAUL; E
IR BE 2 AL

1 %4 TGF-B 155 24 h B4R A48k F Ak
(FeYefs,, x100)

2 %124 .48 .72 h CK-19.a-SMA & 4%k
b (K2 -4,581)  7£24 48 .72 h ], 545 H
SR L #, TGF-B, 4 CK-19 £kl Bl , 2 34
Giil2E X (P <0.01) ;5 TGF-B, 4 Hud KMk E 2
Y2 24 48 72 h o-SMA F£RH I B, 25 H 5
THEE (P <0.05), 1 B 4] 24 48 .72 h
BFE] S a-SMA Rk 2 F A G2 L (P <0.05,
P<0.01). 5 TGF-B, 4l b4, Ik B 25 4l K h ik
FEZHI4 24 h Bf CK-19 £k =R RG22 L (P >
0.05) , tPik Er 22 48 .72 h I K i e B 2454 4H CK-
19 FERH I, ZFAGIFE (P <0.01) . 51K
WeRE 2520 LA VR 24 h B, ik EE 2540 CK-19 .
a-SMA ik RG24 L (P >0.05) fH{EH
48 .72 h i}, ik B2y 4] CK-19 Fak BB 3 (P <
0.01),a-SMA £k 2= 5 TG i12# 5 X (P >0.05) , 1fi
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R EEZ WAL AE 3 /) [H) £ CK-19 FR 3K 4 W]t 3 fin
(P <0.01),a-SMA ZKiE#IHil (P <0.01) . Skl
YIZH AL, 1F 24 48 . 72 h 3 /MINJELE, vk B 25 4
CK-19 Kir R TG X (P >0.05),a-SMA
FIRAFTFI%(P <0.05)

1 2 3 4 5

CK-19 D —— — — ) bp

a-SMA 42 bp

GAPDH | — 36 bp

1 A XTI 2 i TGF-By 4133 IR EE 254
4 Jyh R BEZS A 5 v 2SI 1 3 4 1]

B2 K4H40H124 h i CK-19.a-SMA &35k
1 2 3 4 5
CK-19 | s s s 40 bp
o-SMA | 42 bp
GAPDH | —— 36 bP

B3 #4140 48 h it CK-19 .a-SMA HE £k

1 2 3 4 5

— e w——

CK-19 40 bp

O-SIMA " 42 bp

——— 00

GAPDH

B4 KA 72 h B CK-19 .a-SMA FEHFKA

3 #4124 .48.72 h CK-19 .a-SMA mRNA
K (K15.6) Has Xt B4l i, 3 At i
TGF-B, #H CK-19 mRNA % ik ¥ T [, TGF-B, 4
a-SMA mRNA ik, 2R G55 8 X (P <
0.01). 5 TGF-B, 4 ILAEL, 25 A B ] s i) CK-
19 mRNA Fik [l 2h Py e J i 15 i 4 22,3 Ak
252 o-SMA mMRNA Fik¥ N, 2R AR E
(P <0.01), HK#EERARHZE K, CK-19 mRNA
FARA B L AE 72 h RS R 2 A ik ks
F g, 5L 24 h AL, ZRIRA G ESL(P <
0.01) o I H v ok BE 24 4 4 B 25 VA 2 14 v 1T -
SMA mRNA £k TR, ZRAZGITFE X (P <
0.01), 1fi4H N 3 i [a] 5 [H] e-SMA mRNA Fik %
S¥TIGIFE L (P>0.05),

-1343-
R1 HKUEFSIHLBIEN 24 4872 h 5
CK-19 .a-SMA #HHFEiE (x=s)
4151 n  WE  CK-19 a-SMA
25 % I 5 24h 1.47+0.11 0.79 +0.05
5 48h 1.90+0.49 0.73+0.06
5 72h 2.80:0.10 0.88 +0.03
TGF-B, 5 24h 0.68+0.09" 1.32£0.14 "
5 48h 0.65+0.04" 1.36 £0.07 *
5 72h 0.53+0.07" 1.60 +0.04 *
R 244y 5 24h 0.67+0.28 1.04 £0.05%
5 48h 0.85x0.15 1.04 +0.05%2
5 72h 0.46+0.04 1.06 £0.05%
Tk 25 5 24h 0.79:0.12 1.06 £0.04 2
5 48h 1.020.02°°4 1.06 £0.062
5 72h 1.23+0.082424 0.93 +0.06%%4
FIRIE 2 5 24h 1.040.07°°4 0.83+0.064240
5 48h 1.00+0.01 224 0.86 £0.08424©
5 72h 1.20£0.112%4 0.53 £0.032240

A EX R E I AR, * P <0.01; 5 TGF-B, 4R # bk,
AP <0.05,4%P <0.01; 5k 25 W40 R e, 4P <0. 015 5 rhigk
BE 2514 R0 e, OP <0.05

3_
2 . % FIRHRAL
: TGF-B,41
A Sl e M
< 2 P - W L
& X S TR A
E ok TPk 225
& % Rt S
2 92 b3 KRR kA
g A = K %
¢ K K &
S 1 K (s
© K % &
KY R4 R
K3 K K
K3 % K
K3 K K
K & K
o & 1K

T HESE4LE, TP <0.01; 5 TGF-p, 4R M1 42,
4P <0.01; 5741 24 h HE, AP <0. 01; 5 {IHk S 24 49 20 17 3]
[t4e, OP <0.01; S kAR LLE, ®P <0.01; 4 6 [

E5 44124 .48.72 h CK-19 mRNA ik b4

25 I AL
TGF-B 41

IR 25
] RN
R 2520

a-SMA mRNA

72

24 48
1 F R I (D)

6 4124 48.72 h o-SMA mRNA £k L

i

i 1 il 21 4k fE (idiopathic pulmonary fibro-
sis, IPF) (1t &bl B R 58 42 e B, (ELBET 2 20
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(Fb) A& AN S8 40 916 52 5 0y () A 2 o 0 i H &
ARSI . EMT S BT 4 240 it Fi ILET 46 L1 40 Bt Y
FERE ., TGF-B ,iEFH EMT R4 b i E-55%5
IR AZ B, 4H M e S5 25 HE e IR, b B2 24 3%
RFHRARRE 12 80 A SEJEC RS % 5 SR 5 I P 4t
AT EEHE, FIRFN R AL U o-SMA  J 5T Y L 22
WM BI85 1 (cytokeratin) %5722 Sy (] Jou 41 il 114
WA (vimentin) ©7) . A549 4 it 5 T84 ity I
Bz A0 2R A, AT 2 At i A v A B 005 (R 3R
SIE I s oy 3% S s M EMT 0]
DI it b B A e s BDRAS T S 50Kk N il 21 4
IE T AR . BT AS49 41 M AE s S 36 1Y 241 ffd 4
Y W G AR SO0 it £ Ak o 7 b B 2 1] o 2
I REH A RZ I

ALY W VE ] 24 h IR TR 2 W5 &
TGF-B, A MBS i R 50 A RS BARTE | FE LR £ 4k
Y, T2 AL S 5 TGF-B, A 4B,
VLI S A6 SN g 58 230 7 T K 2 e 1) oAb B 35
AR, HPE—2E ST R A AL IR AR B TR
LK EMT s F R EMEFRIC ) 1 2238, 385 m
CK-19 [k, 1] a-SMA B3k, B2k 5 4R i 1k
B R, FEZ51E R 72 h J2 200 pg/mL ¥
o, 245410 o A2 9286 07 B AT T 9,
i R [) e BE i iz =T 10 TGF-B, 75 51 A549 41
Jiti EMT i3 %2, F§ RT-PCR F1 Westem blot £l | f
[] 53 5% Ak AR H P H F E-cadherin \N-cadherin.Vim-
entin FRIXASAL, 45 1 WoR , — W B I B 25 e
il AB49 AN B 1G58, 76 mRNA FIEE 7K - 34 m
E-cadherin ik, f&{k N-cadherin.Vimentin ik,
NI AS49 2 it [ ] S5 e A o B0 38 Ao X6 44
FEPEARIC ) A A I P AE — o A B U5 I 4 A S e ]
P A549 2L A& A= b K 8] it i Ak, DT 98 A AT 4
AR TR, SEZE i AT AR AL R R .

TGF-B, 5 5 EMT & A= i ML 32 22 40 45 41 i
Smad FHEHH Smad PR 77 =X, 7E 4% B £F 4Efb i 7
HHF %) Smad R ifET EMT, 524856 )5, 7T
W% 2 K Smad2 5 Smad3, [6 i) 5 3t [6 i &
Smad4 ¥ i = R I A M N, 1S EMT AHCHE
3k = Bt a7 T 4% 3¢ 1 74 Snail | Twist
LGRIR A X J5 A S wPE T AT TGF-B8, 5%
ffy EMT R . %A 58 % B Smad7 & TGFB,/
Smad {5738 F 1 HE 20 U R A, GE 2 N F 1 R
Wi A5G S 15 5 . ARWFTREE RALRVE S AL R EEE 4340

il TGF-B, i3 EMT 32, i Ry i 21 4 fL 767 42 41t
WO B R BT R, B4 AR B S TGF-
B,/Smad {551 B AH A BB 78 A& WA DCARAE , B
SAL AN TGF-B, 519 EMT & #2 A9 H (45 55
b — A SRR ASE .
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