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Inhibition of peiminine on invasion and migration of human lung cancer A549 cells
by decreasing epithelial-mesenchymal transition process via PI3K/Akt/mTOR pathway
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Abstract: Objective To detect the influence of peiminine on the invasion and migration of human lung cancer A549 cells. Methods
A549 cells were treated with peiminine at the final concentrations of 0, 50, 100, and 200 umol/L, respectively. The influence of
peiminine on the invasion and migration of A549 cells and its underlying mechanisms were investigated by cell invasion experiment,
cell scratch experiment, real-time quantitative PCR, ELISA, and Western blotting. Results Compared with 0 pmol/L peiminine group,
the cell transmembrane number and scratch wound healing rate and expressions of MMP-9 and MMP-2 in the group treated with
different concentrations of peiminine significantly decreased (P < 0.01). Compared with 0 umol/L peiminine group, the mRNA
expression of E-cadherin increased significantly (P < 0.01), while the mRNA expressions of N-cadherin and vimentin decreased
significantly (P < 0.01). Compared with 0 umol/L peiminine group, FN protein expression was significantly decreased in all the groups
with different concentrations of peiminine group except treatment with 50 pmol/L peiminine after 24 h (P <0.05, 0.01). Compared with
0 pmol/L peiminine group, the ratio of p-PI3K/PI3K and p-mTOR/mTOR in all concentrations of peiminine groups and p-Akt/Akt in
100 and 200 peiminine groups were significantly decreased (P < 0.05, 0.01). Conclusion Peiminine can inhibit the invasion and
migration of A549 cells, which may be related to the activation of PI3K/Akt/mTOR pathway and decreasing the epithelial-
mesenchymal transition process.
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1.1 4HRERE

NIt AS549 ARG T B R 2= e b i 40 i e
£ 37 C. 5% COx %A% F, H RPMI 1640 ¥: 5%
(10%64- 7)) RS IIEFATHRARL 5597,
1.2 AR5

MR REs$=98%, fit'5 20170227),
R EYAF FAE /NI & RPMI 1640 1
72, %[ Hyclone A; Transwell /N%E, 3E[H
Corning 7 ] ; Trizol & RT-PCR 147, H /& TaKaRa
AF]; SR ER PCR 514, il TAY TREAF
A FEEREE (FN) RERFIE, LigisecEy
BHEARAA; ER&REEAH-9 (MMP-9).
MMP-2. T fEBEVLEE 3-3%EE (PI3K). p-PI3K. Akt.
p-Akt. FHINHERLEH (mTOR) X p-mTOR £ 77
FEpiik, E Abcam AF .

1.3 {425

LRH-250F CO, ¥57%4f, LiF—1ERZERA
Al CKX31 B E Bmes, HARBRMKELA A,
Multiskan FC FAn{, SEE A IEER CH/RA A
ViiA TM7 %¢J% € & PCR X, 3£[E ABI A F]; PRO4
B HIKAC L miniBLOT # B, Jba 5 7 kb
AF]

2 Rk
2.1 MTT 1§

WCEERTEE K AS49 4af, REEHEHy 1X
107 4~/mL; HL 200 uL 4HH83, I 96 FL4H i Hs 7+
BRH, 24 h I EEJS, E 504 100, 200. 400,
800 pmol/L VIB}EZR (1) 58 A 45 75 3 Hh 4y il 4k 255 77
24, 48, 72 h, [FIBEXTIA CRE AR a8
5o K MTT %, FHEFGN 490 nm AL AL
FE (D E, RS R

MAFTE R =A sl 2
2.2 {ARRZESCLE

¥ Matrigel FHEFFREEFEATHORE (123D J5, N
N Transwell I~ % 2 [B] SR L, T8, WSS AL
A AR AS49 21, AR BN 1X10° 4 /mL,
HY 200 pL #2801 FIR T4 5 B Transwell /NEH
¥ Transwell Z/NEHRIN 24 FLERH, & 0. 50.
100 200 umol/L VI BEZ £/ 58 4245 77 2L 5557 48 he
BN, FEEEEIREE, £ 0.01%%5 i Yt
10 min J& , B T W EIEH B MFLE T E 400,
4.

2.3 YHREXIIRSEIE

15 24 FLARCHS TR 28 1 FLI 3 45 PATZR, &
FLE DT 5 4648 X B KR A549 410,
I X103 AN/FLEEFT 24 LR 53R 24 h )5, fdl
i 56 4 I B 5 7 2 BT LR T A 2R b RIIR .
A& 0. 50, 100, 200 pmol/L NIEFEK 2.1 58 40k 9%
FeR SR 48 he BB FUSRRIREEEN, FiHE
AR,

AR =0h R —48 h LIJRIE2)/0 h R
2.4 SEFTRAEE PCR (qRT-PCR) SEIS

WL 0. 50, 100, 200 pmol/L NEEE Z4/FH
48 h J5G ) A549 4110, & RNA Hi#E K TRIzol 2
AT, JEiE I R SR S RNA Wi 0N
¢cDNA. gRT-PCR X Bifk 524 2 X SYBR Green Mix;
10 puL; BWF5140 1 ul, FiF514 1 ul; cDNA, 2 uL;
ZTRK, 6 uL @ 51Y 5N 1 s . L GAPDH
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%1 qRT-PCR 3|4157%
Table 1 Primer sequences of qRT-PCR
LSRR Elk/ll
E-cadherin _FJ 5°-GACACTGGTGCCATTTCCAC-3’
T 5°-AGTTCGAGGTTCTGGTATGGG-3
N-cadherin _FJi# 5-GCAACGACGGGTTAGTCACC-3’
T 5°-GACACGGTTGCAGTTGACTGAG-3’

vimentin  _FJif 5>~ AGGCAAAGCAGGAGTCCACT-3’
N 5°-CGTTCCAGGGACTCATTGGT-3’
GAPDH 3% 5>-GCACAGTCAAGGCTGAGAATG-3’

T 5°-ATGGTGGTGAAGACGCCAGTA-3’

VE RSB FEI, K 27A8Cygs, 160 U1 BEER 2% A549
48 E-cadherin. N-cadherin A vimentin mRNA %
i Al
2.5 ELISA Xt

Iy UL 04 50, 100+ 200 pmol/L NI HEER 2,
YEFH 24 48. 72 h 511 A549 4Hf LiEW, %M FN
B AR SRR R T DB, SR ELISA %
R ULBEZ 206 A549 41l FN 28 3R IA (IR o
2.6 Western blotting 3234

WL 04 50, 100, 200 pmol/L NI EER Z4EH
48 h JE 1 AS549 2, E i RIPA SRR EAN D
MEEH, MEMRERH BCA L. RIEF: S
MEFRESE LR, 75 12%0 B8RP T 8
JEHERE . 23 I MMP-9. MMP-2. p-PI3K. PI3K.
p-Akt. Akt. p-mTOR J mTOR £ FifEfifk, 4
112000 5B 4 CUKMNEL . FHIIAME
R =Pt (111 000), =iE FE 30 min. ECL
it FERG =R, SR A AR KA Alpha
EaseFC 4.0 ¥ 7#r & S WO FEAE, B AR %
rEUHWEASAZEAWOCERHER R,
2.7 BUBALIE

K H SPSS17.0 Gt #AF AT Em AL BE, Pr 54
P UL X £5 KR, PIFEARLIEBCKH 1858, ZHA
EEACR FH BRI 27 2250 M
3 %
3.1 EEZXT A549 LREESE SIS0

MTT 25045 RN, AR DIEREER b5
A549 40l 24, 48. 72 h J5, SXTEEZLLEE:, 200
umol/L NI BEE ZA/EH T A549 40 72 h 2 400,800
umol/L W B ZAEH T A549 41fi 24, 48. 72h 5
LN A7 2% N (P<0.05. 0.01). 4530

%20 R DUEEER 26 AS49 AHfR 28 ST R I 52
MW 2 EH A1 40 B D T 51, SR SERR SR 50,
100 200 umol/L VI E}5 4T & J B0 7t
32 DEZHRZXT AS49 MR ZERITHEE IR
YR B IR R RoR, ARIRIER LR 2,
AbPE AS49 A 48 h JE, SXTRRAALLE, NRERC
FIRBELIT AS49 4R 7 IRE & R % (P<0.01),
H 2 IR R, #Eom DB O BAT ] A549
MR ZEMPE . ARRPRSCIE RER, SXE
LI, 50, 1004 200 pmol/L N EEER ZH/EH T
A549 1 48 h J5 AR RIIR I A R W T R
(P<<0.01), HBEE NBER ZWRER TR, QIR
BRGNS, KU UIEEER B A H AS49 4N
EBREIMER . 458 W3R 3 A 1.

F2 NERZI A549 HEENHIEM (X £s,n=5)
Table 2 Effect of peiminine on cell viability (X %s, n=15)

AHRAFTE /%
HA
(umol-Lh) 24h 48h 72h

Yo AR —  100.0 100.0 100.0

MR 50 994=+112  965+103 957+ 86
100 962+ 9.1 948+119  93.4+13.0
200  943+127 905+ 86 872+ 9.5
400 804+ 7.6™ 732+ 89" 582+ 537
800 644+ 677 558+ 7.6 412+ 61"

x4 . "P<0.05 "P<0.01, T

*P<0.05 "P<0.01vs control group, same as below

®k 3 NBERZI AS49 HERERITIBENHEZN
(X xts,n=5)

Table 3 Effects of peiminine on invasion and migration
of A549 cells (X L5, n=5)

AR Clumol-L™Y) HUMIFHEA EEE/%
Xt HE — 15220+18.62  82.54+10.79
NERZ 50 114.40+13.48" 7147+ 8.44™

100 76.60+ 836" 6192+ 832
200 51.80+ 641" 46.18+ 5.05™

33 NBRZI AS49 40 MMP-9 & MMP-2 &
A ZRIERIF T

Western blotting £l 45 SR 2o, TR ZAEH
48 h J5 vl DAYE— B FEFE L] AS49 21+ MMP-9
K MMP-2 ZEARIRIE, SHRALLER, R
KR FE L) MMP-9 [ MMP-2 1A 15 5 82 25 P A
(P<0.01). 25K 2.
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3.4 DIEZEZX A549 40fE E-cadherin. N-cadherin
F1 vimentin mRNA 3RiZAIS2 0

qRT-PCR fill &5 7R, AEIRER LR 2
AEBE AS49 A0 48 h f5, SXTHRALLEL, WEEER 4
BRI AS49 41 E-cadherin mRNA ik
N (P<<0.01), 1M N-cadherin A1 vimentin mRNA
KL B ERRL (P<0.01). ZERWNE 4.
3.5 DIEEZXT AS49 4R FN EBRIAHZN

ELISA frill &5 RiEoR, DIBREER 2403 AS49 4
Hi24. 48, 72 h )5, SXTREZHLLES, Bk 50 umol/L
HIE i o UEEZE ZAb 3 AS49 41 24 h JS ) FN & (1AL
BEMWALSS (P>0.05), HANEROEIKEL
TE &I [A] 55 F 1) FN 85 13R85 12 3 R R (P<<0.05.

1 NBERZI A549 BERFERIFZEE DS/

Fig. 1 Effects of peiminine on invasion and migration of

A549 cells 0.01), ZRFRARE RN, 5RIE 5.
1.8 0.9
e o
[a) I a
W) I %06 1
MMP-0 M. - S e O N © 1
(=N}
MMP-2 W —— — %:0.6 1 - ;0_3 Hok o
d3k 3k
= =
GAPDH o s e e . [ ] . | [
Xf HEE 50 100 200 pagict 50 100 200 pagict 50 100 200
NBEER Z./(umol-L 1) L Z/(umol- L) ML Z,/(umol- L)

2 MR A549 4R MMP-9 & MMP-2 EERRIAMFN (X £5,n=5)
Fig. 2 Effects of peiminine on MMP-9 and MMP-2 protein expressions of A549 cells (X £s, n=15)

F=4 DRI AS49 4AHf E-cadherin. N-cadherin 1 vimentin mRNA FIAHIEN (X +s,n=5)

Table 4 Effects of peiminine on E-cadherin, N-cadherin, and vimentin mRNA expressions of A549 cells (X £s, n =5)

) mRNA X RIE 7
2H 5 C/(umol-L™) ; ) . .
E-cadherin N-cadherin vimentin
pagiel — 0.17£0.02 0.68£0.08 0.44£0.04
NEEER 7, 50 0.3240.03" 0.554+0.06™ 0.29+0.03**
100 0.344+0.04™ 0.414+0.04™ 0.234+0.02"
200 0.461+0.04™ 0.331+0.05™ 0.184+0.02""

F=5 NBEZI AS49 i FN EEHFKIEAEM (X £5s,n=5)
Table 5 Effects of peiminine on FN protein expression of A549 cells (X £s, n =5)

- FN/(ngmL™)
20 B -1
2H 5 C/(umol-L1) an 50 h
X HR — 76.30+8.51 74.68+10.13 75.17+£9.43
IR S 50 73.26+9.67 6521+ 7.52™ 61.50+7.26™
100 68.67+7.32" 50.31+ 7.65™ 39.23+4.41™
200 52.13+7.91™ 43.04+ 527 34.19+3.35™
3.6 NEEZX A549 4HAE PI3K/Akt/mTOR @& TR, Hr 50, 100, 200 pmol/L IEFZER 241
FppA p-PI3K/PI3K. p-mTOR/mTOR f{E & /% 100. 200

Western blotting il 25 2 27, 5 xf HEZH EL AR, umol/L VIREZER Z M) p-Akt/Akt FIME R T FE (P<
p-PIBK/PI3K. p-Akt/Akt } p-mTOR/mTOR [FfE¥)  0.05. 0.01). %5 WK 3.
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pPIK S— w— —

PN - - T

P-AKL —  — — —

AN o, e e o=

p-MTOR S —  —

mTOR (- — — a—

X R 50 100 200 papict 50 100 200 i B 50 100 200
L Z/(umol- L) JUBEER 2. /(umol-L ) JUBEZER 2. /(umol-L )
12 0.6 0.9
% 0.9 } &
= 2 04 £ 06 1 *
2 06 Ay s e = [T
E 1 1 é 1 Hk (@)
203 *x 402 I Z 03 .
554 d3k
0 - 0o < , , . i 0
i 50 100 200 X R 50 100 200 X HE 50 100 200
DUREER Zu/(umol-L ™) DB 2/ (pmol- L) DUREZ Z./(umol- L)
3 MBEZX A549 i PI3K/Akt/mTOR BRI (X +s,n=5)
Fig.3 Effects of peiminine on PI3K/Akt/mTOR pathway of A549 cells (X £s, n =5)
4 g FRAEIE, 170 15 0 4 M AR B B 3 5 s 76 2 T KF |,

i 983 44T B P =2 28 SO B 2 I PR YR T R I I —
ANEER, FURERER A 2515 16 IR e 5% 11 SR i
57505, TR ria T BAA BB R M AT
KH Transwell /)% SEE6G A0 B kIR SELGHER T 1 U
RER X AS49 dHifiz 28 AT/ he Juftsgma, B
RI, AANFHREL R DIREZR ZAbFE A549 41/ 48 h
Jei s G 2E AR R At i TR RIJR A e B R
B, $Eom DURER B A AS49 AR 22 51T
REJIMYER . 4HBEANER (ECMD 255 e 41 i )
1228 ST R I A2, ECM 1 P4 it A2 i Jed 4 i 12 28 20T
e, MR 4EEEEN (MMPs) £ ECM 1
B ot R v 4% R FHU2, MMP-9 il MMP-2 /&
iy 2 R AH R 28 SO #e e ) i B B R bR, HmT DA
TR AR R ) RS IV B AR, A
HE e MR RIS A7 R F] Western blotting V4
K 7 DURFER 2 4E FH A549 411 48 h J5 ) MMP-9
M MMP-2 HEHRIEEN, RIWIEEER K IREH
] MMP-9 J& MMP-2 FiA45) &2 W 2 PR PG, thah
PR U BER CHAAMH AS49 ARz 5T
e re JIHI1ER .

i 9Rg 1 42 28 15 3 0 955 e 8 4 PR M DR O
%, BEIHRN ECM. IR, T RGH T
BitsE, B— 201, 22BN RM. T4k,
5] 4 A Ak 2 B R 90 S SR SEBGAIE S, EMT #EF2
EMRRZES RSP RIEHEZEEH, 1E
. B IE. iR, BORRSNREST
R FE B R EMT & ZEDS), 78 EMT #EFE
YR A REI IR TS, bRk, 2k bR

HARFKI N E-cadherin A 1%, N-cadherin
vimentin mRNA FiE T =100, ARHFFKH qRT-PCR
EREI T DR R Z A FE AS49 4l 48 h J5 1M
E-cadherin. N-cadherin fll vimentin mRNA Fik{5
B, R IRE 2 LSRR AS49 411 E-cadherin
mRNA FIAB R, 1 N-cadherin F1 vimentin
mRNA KA 0 E K ERIORIBROAER
2% A549 4liffl EMT MF2H/EM . FN & ECM
HEMAMBR ST, NRTFHED, E4ERF.
B RFH R AT R EEAEN, RA (L
WfE B fis . B A0 FoT B A E RO, AR,
FN 7EZHARIRI I/ T B FHEH & o8 IR (R 22
SR a2 — 08, KRR, & URER
CAbFE AS549 YA 24, 48, 72 h 5 FN B ERIE
BIEARNFRRER N, e Rit—SRHIEERL
HARGE AS549 4/l EMT EFER1EF

8 PR 53 4D 5 o o) 0 T 3 A [ P 40 P
GBS EAEFEFMBEA R EMT 32, H4
PI3K/Akt/mTOR 8 i 75 4% M 41 EMT #EfErh
A MR« PI3K/Akt/mTOR 38 #5242 iR 41 g
Ak BE. BARA K. EFRGHBR S R X
g, AR AKETFEFRNEm, KE
WEPE R, PI3K/Akt/mTOR 8 PK 4 S8 A2 b 3 4
Ml EMT R — A 2 BRHIERO), Baek SRR,
AV YRR AT LB Al PI3K/Akt/mTOR 38 % 23 , 3k
RN RE AN EMT BERE, e 2 B30 i
YT MR ZZHIVER] . Feng SRR 7B B,
AR AT DUE S #E ] PI3K/AKt/mTOR J#EE, 7
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TR, $RanUIBEER 4 AE AS49 4 g PI3K/Akt/
mTOR #3552 H
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