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WE B® WP BT E (DHA) XFEE /S 40 i il 9
(NSCLC) 4 & GEARZE AN 4 s HIZS (VM) E I Y
W, iE BAFEHREE A DHA ITA NSCLC 41 i bk A549
5 H3255 ', 24 h J5 , CCKS =4GR IETE /7, Transwell 5%
Y5k NSCLC 41 i i iE #1228 68 /1, qRT-PCR F1 Western
blot 43 ##& M E-cadherin \N-cadherin . Vimentin mRNA F17& 4
FIRK, = YNGR L A0 M ) I R T 22 1B 1
qRT-PCR Fl Weston blot £l VM 4R EH VE-cadherin mR-
NA FIZEH KK, &R DHA HH] A549 FI H3255 HYZH
JL A | 22 B0 ESF V) A4 8% 1 R i BE OM M s DHA #0461 AS49
il H3255 #R AR 28 6E 71 (38 P <0.001) ; DHA 7£ A549 Fl
H3255 4t F 5 E-cadherin mRNA (] P <0.001) #l#& 1
(P<0.001;P <0.01) K ik, F## N-cadherin mRNA (¥ P
<0.01) FIZE I (¥ P <0.001) 335 2L & Vimentin mRNA
(P<0.01;P<0.001) FIEE H (¥ P <0.001) BRIk, =4k
ML R A5 R, DHA AL BEAY AS49 41 Fl H3255 40
12 h VM A= i fE S ¥ B, HF 98 VE-cadherin mRNA (P <
0.001;P <0.01) MEF (¥ P<0.001) %Kik, &it DHA
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PRI, VM 5 DA A 2 A2 2 A e 1 216 ol ) S A 2
AT LA e A= SR B e

WA 5 2 (dihydroartemisinin, DHA ) 275 & &
(2 —ARATAE Y, DR L7 %0 | BE PRI SR A, B
FGARPUERIT o AR, W R XA H H &
FERTHES BR HL HRAREET A5 22l bR v R it
FEEA . AEHAERTYE T DHA 275 & FE PTR80S
TRERI B HLT A A Fr IR ST . IZWEFEd ] DHA AR
PRAE /N 40 B fili % ( non-small cell lung cancer,
NSCLC) A549 Fl1 H3255 4 ffd >fe 4G i % EMT 52 #&
E-cadherin . N-cadherin . Vimentin #1 VM ) #5 & ¥
VE-cadherin 35 B2, 5% H]— 2251 240 il D e S5
KPR DHA X NSCLC 4 AIF A2 (2280 VM AT
REVEFIBILA

1 HREHE

1.1 SEISHRL AS49 H3255 4RI T L&
18 A= Py AR A PR 7 s RPMI1640 15 3% 5L 7016 4 177
T3 E Gibeo Al ;0. 25% BREEHE LK 1% F -
Y52 CCKS8 i1 RIPA 2L IA T HilZ =K
HW AR A BRS T 5 B RNA 2 B ) &0 T 357 0
( L) AR A BRA 7] ; E-Cadherin HUR G T35
Affinity Biosciences /A F] ; N-Cadherin #4114 F 3%
[E Cell Signaling Technology 7\ F]; Vimentin T {4
VE-Cadherin FTA I FHEE Abcam 24 Al 5 L =EHT 4
(H+L) HRP FlILEH/MNE(H + L) HRP 4 T-3E [
Affinity Biosciences 23 ) ; Western blot {324 I
R HERH G PR A 7 ; Matrigel Matrix FE 5 g A1 Te-
answell /NE T IEE Corning A H]

1.2 SKI8ZAY DHA (4R >97% ) T 3 Sell-
eck A7) \DMSO W T FiF 5 = RAEWHARARL
A, DHA H] DMSO 743 % f# Bt i 100 mmol/L A9 £k
W, KR 50 CAIEBIES, 20 CLRAF, FECHHT
FH RPMI1640 K7 7% 564 B BE 0 2 i 95 6 FH 19 vk %
(fiff DMSO Z4AB341 <0.1% ) o

1.3 FHik

1.3.1 @@e3Esc [ RPMIN640 55 3% 3 jim A
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10% G4 MG A 1% 19 E - BE 22, T i LR o 35
FEHE L TE 5% CO, MRFNRE AT/ 37 CHi 348
LB SR AS549 F1 H3255 4,

1.3.2 CCKS8 %3 Bt A549 1 H3255 ZHMILL 5 x
10° /LB E R IE 96 FLAR Y, 17 40 A ik 7 il B
J& AR [\ He B 9 DHA (0.5.10,25,50, 100
wmol/L) HiUE 37 “CHFRAERE TR, BT )5, LA
1: 10 AR CCKS 57 Al RPMI1640 #5373 1R
A B 96 FLAR H R 35 IR FE M A BE 4 IO, 1
h J5 BRI 450 nm A AW GBEE

1.3.3 Transwell 523 Matrigel Matrix 3 5T & F1JC
IML¥E RPMI 1640 B53#3E4% 1 2 3 AL PIEC & . 15]/)N
N 60 wl BT Ll Y 2L BT AW, BT 37 C %
FEAARET, Horh (URZB S0 T 1 & B i 1Y Tt
MTEE W, EB LRI, sl . %
THRNE 5 x10° A ZEELRE/NE 1 x10° 14>,
m/NER RS 600 pl 2 30% I 4 1L 3% i) RP-
MI1640 55373 il E 37 CHFRFTE IR, A 4%
22 5% F R A I [ R 9,0, 1% &5 S SR IR et %
EAE S E)i

1.3.4 =% sc ¥ Matrigel Matrix F 58 Fl
TCIMVERFRHE 1+ 1 B, 1) 96 FLAR AR L A B &
U 1) BE R RS F7 VAT 50wl U 37 CHEFR46
HET 1 h, 96 FLANEEE TR P REALINA 5 x10° 4~/
ml 20, 246 100 wl B4R 0, R)5 % 96
LB E 37 C AL FRAR R 57 6 ~ 12 ho ¥
96 FLAR B 15 B Wi AR m A B LT T, AR AL
PRSI 200 B P I AR T A5 A B DA IR E SR, 5256
R 3IK,

1.3.5 RNA ##35 qRT-PCR 5% & RNA %)
F U 45 H TRIzol 37 $2HL , 4R 5 136 7% 5 i cDNA,
qRT-PCR #;] E-cadherin ,N-cadherin | Vimentin , VE-
cadherin 12 GAPDH ) TKKF , 51875 W3
1, RN &A%k 95 C AR ME 30 5,95 CAE 1 10 5,60
CiE k30 5,60 °CHEMH 30 s,

1.3.6 Western blot 523 Jil A RIPA £ ik W £
YA |3 , HE4T SDS-PAGE & FHHLIK G K M A
HAEALE PVDF (0. 45 wm) b, VIS B 45717 i
A 5% R rR A 2 h, —4i E-cadherin (27
HHi 1 2 2 000 i B ) . N-cadherin ( G2 IR FLHT 1 ¢

1 000 %) . Vimentin (FIEEEPT 1 : 3 000 i) A1
VE-cadherin (#5547 1 2 1 000 7 ¢) , GAPDH (i
JRZHT1 25000 Fiks) ,4 °C VKA B ; HRP — 41
(1:5000 % B)37 CHEELS h, BT KR

x1 351953
14 Fx SIMIFEI(5'3")
E-cadherin F:CCCAATACATCTCCCTTCACAG
R:CCACCTCTAAGGCCATCTTTG
N-cadherin F:CCTCCAGAGTTTACTGCCATGAC
R:GTAGGATCTCCGCCACTGATTC
Vimentin F:AGGCAAAGCAGGAGTCCACTGA
R:ATCTGGCGTTCCAGGGACTCAT
VE-cadherin F:GAAGCCTCTGATTGGCACAGTG
R:TTTTGTGACTCGGAAGAACTGGC
GAPDH F:AAGGTGAAGGTCGGAGTCAAC

R:GGGGTCATTGATGGCAACAATA

AL 25, H Image J B HT RS - H 5%
HHEAT R AR E , SRS E A 3 UK,

1.4 ZEIHFAIE  Image J 3T SE IR 25 5 KL
1AM, Graph Pad Prism 9 #{F#E 47 K4 43
Bro BAELL x x5 Rom AR 22 5 R BRI 207 25
Mr, L] LEBCR D« K3, P <0.05 N2ZEFA S
R

2 R

2.1 DHA %) A549 #0 H3255 {ARMIERK  7E 96
LA Th Bl A0 M S, I AASTA] & B 9 DHA (0,510,
25.50,100 pmol/L) ,41Jll4b 3] 24 48 72 h 5, MA
CCK8 A s A7 R, 5 X HEZH ( DHA ¥ BEH 0
pmol/L) LA, DHA &b B 5 i) S 56 41 41 i 1 77 e 77
2 FNH] A549 F1 H3255 A MIAF TR 2R, Jf SRk
JEE RN RRAS I . AS49 AN H3255 (1421 Kl il vk Fi8
(half maximal inhibitory concentration, ICy,) 437l A
52.17 wmol/L F1 46.06 wmol/L, W5 25256 44 fdi
H 50 pmol/L ) DHA, WK 1,

2.2 DHA %] A549 #0 H3255 AppE EEE
BES1  Transwell SEEG G DHA J& 5 Xt fili Jes 20 B A
(I B F 4 28 7 42 52, H] DHA AL B A549 Fi
H3255 4iiffl,24 h 5 WEEER LRI 45 2R 48 h 50
AR WA SR UL T4 R ) B o I A B8 i
24 h J5, 5XT R4 b8, DHA 41 A549 Fl H3255 4
MR RS RIS /D , 228 DHA 016 A549 1 H3255 4
T RS BE )1, 22 R A G it % 22 X (A549: ¢ =
-19.190, P < 0.001; H3255: 1 = - 24.678, P <
0.001), WLIK 2A B, 48 h Ji, 5% 41 b4, DHA
20 5 5 S B AS49 I H3255 4 i 1= 28 K vk
/> A DHA #I] A549 1 H3255 41 fifd 1Y 42 72 fig
N, EZRAGIT#E X (A549:1 = -33.080, P <
0.001;H3255:: = —51.824,P <0.001) , W, 2C D,

il
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1 ARERER DHA Xt A549 F1 H3255 A<M G T2
A ARFEIVEEE DHA Zb3H 3 d By A549 ZEMEA RS0 B AR MR B DHA A0FE 3 d 19 H3255 4UAEAE FE 55 00 s S5 0 BRAH L4, * P <0.05, * " P <

0.01, """ P<0.001
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B 100 T 100 —F—
80 | 80
. %
sl He
40 - sk 40| sk
= Z ¥
S0t S 20}
0 0
X R ZH DHAZ X2 DHAZA
A549 H3255
D
100 —=— 100 1
80 F 80
5 60+ 5 60 F
Jul Jul
I:é( 40 - = I:é( 40 | ®k %
a0} St
W4l DHAY KR4 DHA4L

E 2 DHA 4] A549 70 H3255 HMER 5E%E
A XTHRZH DHA 4R A5 R x20;B . Xf IR4 DHA HAER M AL 45 0 C. % IR4L DHA AR5 x20; D X 4] . DHA YR58

RS SRR A, * % * P <0. 001

2.3 DHA ®/Mu EMT # X5 F mRNA fnE
H#&KIX qRT-PCR £l EMT 4534 E-cadherin  N-
cadherin Al Vimentin ) mRNA ik /K, 4558 @
7R TE A549 Fl H3255 #fiffirf, DHA 41 E-cadherin 1Y
mRNA ik | J} (A549. 1 = 11.445, P < 0.001;
H3255 .1 =20. 068, P <0. 001) , N-cadherin i mRNA
TRk PR (A549 ;1 = —5.847,P =0.004; H3255 ;1 =
-5.233,P =0.006) , Vimentin [*) mRNA 3 ik 7K
[ REL T B (A549:1 = —8.333, P =0.001; H3255 .
t=-13.629,P<0.001) , WL 3A, #H—2H West-

ern blot $ ARIIE E-cadherin, N-cadherin £ Vimentin
IR 1k 7K -, DHA /EF T A549 Fl H3255 41
i 24 h )5, SXF IR oA, DHA 21 Bk b B2 FF 4 i A
EW) E-cadherin B9 8 1 R K KF L FF (A549. ¢ =
24.571,P <0.001;H3255:1 =6.062,P =0.004) ,N-
Cadherin( A549:¢ = —52.589,P <0.001; H3255 ;¢ =
- 50.409, P < 0.001) K& Vimentin ( A549; ¢ =
-25.730,P < 0.001; H3255: 1 = - 34.694, P <
0.001) # R IR A TR, WK 3B .C,

2.4 DHA#HI VM¥ X K VE-cadherin®ix W
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&3 DHA $0m A549 F0 H3255 408 EMT #8% % F mRNA fiE A RIX
A EMT MH2E50F mRNA AR5 B B AS49 A EMT AHOCHR 3835 S fb 45 5 €. H3255 4t h EMT M CE kil kb4 R 5

IR A * * P <0.01,* " * P <0.001

THRFE DHA X} VM 520, ff FH = e 40 i i g R
RN HEZE AT DHA 41 1) I 45 R 25 40 A= A Ol . #E
37 CREFFMREFE 12 h Z )5, DHA 05 il 48 20 Jifd ifi.
BRELER AL B, BRI VM IE B, ULIE 4A, qRT-
PCR 45 2R3&W] ,DHA #lil 1 VM #5354 VE-cadherin
) mRNA /K-35 (A549.¢ = —10. 846, P <0. 001 ;
H3255.: = - 6.443,P =0.003), W[ 4B, Western
blot S256 # — L I0IE , DHA Wil T VE-cadherin 1Y
EHRBKV, ZRAGIFE L (A549. 1 =
-37.691, P < 0.001; H3255:¢ = - 11.006, P <
0.001), WLl 4C, DL &5 3R, DHA #4] VM 1

3 g

e S BCRBRIEAE A AL T N Z . HT,

XL 85% B IHZEh NSCLC, Fiit 5 4F
HEAFRAUA 15.9% |, e 33 2 B9 L4 L, X A~ $os
AU AT A /NG T T S8 it 310 461 70 A 6 38
FP MR IEk 3% T NSCLC B E AR s kb, SR,
NSCLC A s A7 RN A A7 AT SRARMR, 4 2 7
R tegoR T Nk, SH—FhImH NSCLC # B
FRTAI ) JEL P 3 R ) 22 4 e A 25 ) (R A5 ek T
B, OEER R Z AT KR R PUE B2y
Y1, DHA 21— AT Ay, A KIE LT, BRI
SRR HBUE RN FE U AR B R AT, il
I SR 410 1 S 98 4 ML HepG2. 2. 15 38580 1R 7%
M gy v AN St A Tl e Sy it Ay L D 1 3 0 e B
AR 4%

FERS SRS E AR DCAE T (0 E R A Rk, 3 %
B Rt R R P AW EEAN— K EMT 2 —
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A =Y FREE R x10;5B: qRT-PCR K2l VE-cadherin mRNA #H%F 22 357K F-; C: Western blot #5ill VE-cadherin 2 [ 35 /K F B it fh 45

R XIS, P <0.01, " * P <0.001

it e LORSFI R BRT B SEUSERA C, IHE
IR S R B T A L R R, EMT
()52 e A= ) 2 s RN O S B0 1Y) DG B AR T A
] EMT 3% 72 B0 1T — B A W 51 7 By 98 0 36 97 3R
W EMT BIbRaG R 2 b R bbby, i i
()52 E-cadherin, LA} 345 (8] 58 it bR 59 , 45 Vim-
entin Fl N-cadherin, 7EIJHE I, E-cadherin /E h—Fh
i AU ) B DR A R A A P | Ak RS R T 4
RV Oy T R 4% 22 R VR . 7 20 A e 1Y) 15 4
T ,E-cadherin 5 #H L840 o & , JE 18 40 A ] 26
Yy e R L B, EMT s 2 rp 25 45 1 G 1 i b
WY1 4E E-cadherin  Mucin-1 AU FA & H ., HI,
FESEIE R AR AR AR B L N-cadherin 718 AL
WIBhEE A L7 3% & H A Vimentin, B A3 R T 56
SRR T AR S ARBFA AR BoR, ] DHA
Ab3 A549 F1 H3255 4 Jfd )5, DHA B & 4 il T
NSCLC #H i) 12 2868 /1, If H E-cadherin ) mRNA
FEE /K265 14558 | N-cadherin A1 Vimentin mRNA
FEE (A RIBIKF-2Z 2 B B Al Rk, ARFFEIESE
DHA A3 ] EMT, 25 i i i A549 Fi1 H3255 4f
Ji ) 3 B MR 22 BE T

VM & B EVE 22 0 e vh 2 300 I 45 A6
R AN ARG PE B PR )i A G
i Te 2 L o B BOR 75 S 00 LA SR | Dy g A=
KA AR i, T4k, — S X il B A Y

I ARIAYT HA S N, X T RESE T VM 30
., WFFEUY Ak EMT Hil VM B B A EMT &
T VM )& 76 EMT o F v, — 26 [a] 35 5 248 g
bricrwt - ,A345 VE-cadherin 47 % &4 S
I 2 Ml Vimentin, 1M VE-cadherin & — YR E
Y, 4E VM IR s Bl 5 B E MR,
AKIFFE A = 2 A0 1% SR R ULEE XS B4 AN DHA
4H VM BITE K, & B8 DHA 0] T I 45 FE 45 4 1 B
i, I H. DHA #{ VE-cadherin fJ mRNA F14E (4 £ ik
K32 2 B 5 03, UESE T DHA J09] VM, {E & 7
SEIE AN E] EMT A6 VM, w6 AR UESE

i L ik, ARWFGE FARIMIESE T DHA ) il
NSCLC 1) A549 1 H3255 4y s i 1222 6E
71,555 E-cadherin mRNA Fl &5 [ 3 5 M 4] N-
cadherin A1 Vimentin mRNA Fl1%E (7K 235, 7
EMT 245 ; DHA 44 VM 9% 1, F 8 VE-Cad-
herin mRNA FIHE /K F-435 . {H DHA & 75 38 48 417
il EMT 20 #E Ml VM 184G fpilt— 57,
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A preliminary study of dihydroartemisinin inhibiting migration invasion
and vasculogenic mimicry of non-small cell lung cancer cells

Hu Bingqi,Zhou Jing,Huang Junfeng,Chen Liwen
( Dept of Laboratory Medicine ,the Second Hospital of Anhui Medical University , Hefei 230601 )

Abstract Objective To investigate the effects of dihydroartemisinin ( DHA) on cell growth, migration invasion
and vasculogenic mimicry ability of non-small cell lung cancer ( NSCLC). Methods Different concentrations of
DHA were added to NSCLC cell lines A549 and H3255 ,and after 24 hours, the cell viability was detected by CCKS8
method , and the migration and invasion ability of NSCLC cells was detected by Transwell experiment. qRT-PCR and
Western blot detected E-cadherin, N-cadherin, and Vimentin mRNA and protein expression levels, respectively.
Three-dimensional cell was cultured to observe the vascular-like morphological generation of cells. qRT-PCR and
Western blot detected human vascular endothelial cadherin ( VE-cadherin) mRNA and protein expression levels as
marker of vasculogenic mimicry. Results DHA inhibited cell growth of A549 and H3255 and showed time-depend-
ent and concentration-dependent. DHA inhibits the invasion and metastasis (all P <0.001) of A549 and H3255
cells; DHA upregulated the expression of E-Cadherin at mRNA (all P <0.001) and protein( P <0. 001 ;P <0.01)
levels in A549 and H3255 cells,and downregulated the expression of N-cadherin at mRNA (all P <0.01) and pro-
tein (all P <0.001) levels as well as the expression of Vimentin at mRNA (P <0.01;P <0.001) and protein (all
P <0.001) levels. The results of three-dimensional cell culture showed that the 12-hour vasculogenic mimicry gen-
eration capacity of DHA-treated A549 cells and H3255 cells was reduced, and the expressions of VE-cadherin at
mRNA (P <0.001;P <0.01) and protein (all P <0.001) levels were downregulated. Conclusion Dihydroarte-
misinin inhibits the growth , migration invasion and vasculogenic mimicry ability of non-small cell lung cancer cells.
Key words dihydroartemisinin ; non-small cell lung cancer cells; epithelial-mesenchymal transition ; vasculogenic

mimicry



