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Inhibitory effect of extract from taraxacum monogon on ability of

invasion and migration of human gastric cancer cells in vitro
SUN Yu-cheng, PIAO Song-shan
Department of Gastroenterological Surgery, Affiliated Hospital of Yanbian University, Yanji, Jilin 133000, China
Abstract: Objective To investigate the effect of extract from taraxacum monogon ( ETM)on proliferation, migration and
invasion of human poorly differentiated gastric adenocarcinoma SGC-7901 cells and its possible mechanism. Methods The
SGC-7901 cells were cultured in vitro and were treated with different concentration of ETM. The proliferation activity of
tumor cells was detected by Cell Counting Kit-8 (CCK-8) test. The migaratory ability of tumor cells was detected by wound
healing test. The invasive ability of tumor cells was detected by Transwell test. The expression of single serine protein kinase
1 (LIM domain kinase 1,LIMKI ), a serine/threonine-protein kinase, matrix metalloproteinases 9 ( MMP9 ) and focal
adhesion kinase ( FAK) mRNAs were detected by quantitative real-time polymerase chain reaction ( qRT-PCR). The
expression of LIMK1, MMP9 and FAK proteins were detected by Western-blot test. Results ETM could significantly
inhibit proliferation,invasion and migration abilities of SGC-7901 cells and down-regulate the expression of LIMK1 , MMP9
and FAK mRNAs and proteins. Both inhibition and down-regulation were concentration- and time-dependent (all P <

0.01). Conclusion

related to down-regulating the expression of LIMK1 ,MMP9 and FAK.

ETM can inhibit invasion and migration abilities of SGC-7901 cells, and the mechanism may be

Key words: Taraxacum monogon; Gastric cancer; Proliferation; Invasion; Migration; Serine/threonine-protein kinase;

Matrix metalloproteinases; Focal adhesion kinase
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BTG TEMNAMES Rz " . ARSI
7% /A\ % ?;Eé EX % ( extract from taraxacum monogon,
ETM) , LMk 8 88 SGC-7901 £ Jiil A AFF 5% %t 52, Wi
£ ETM X} 15 i 40 M 4= 5% S G A% e 1 g 3 i 4 1, O
E A A X i A AR R AL RS AH G 1 22 R/ )
SR A A — o - B 22 S8 R K U (LIMKT)
PARORG 5 B (FAK) (JE 4 s 3 F g 9 (MMP9)
FIR MR, SR AT RE R AR FHAL

1 #ME5ETE

1.1 ##

L11 4giffatk AN B EE SGC-7901 4 iy
A SEEB AR EAEE (ATCC) .

L L2 299500 AR A V2w
YR A PR ] (CAS 45 : FGO26) , AR (AR, &
TSN T I 2 L 2 L PR I W RS PR T
B, 0. 5% — F B AR ( DMSO ) 75 fife il s W 4 5
CCK-8 i & A 25 [E Sigma 2w ; RPMI-1640 %253
e K G A s W B 26 [ Gibeo 24wl 5 U sk ) &
(fo4f DNA #ih . 514 DNA JE5 R 5% S IS
V) G2 ) W H H AR Takara 23 A, Trizol {77 & N2
2190 4 H 7% Takara /) ; LIMK1 . MMK9 . FAK &
i 1) & M B-actin HLAKE H 3£ [ Santa Cruz 24
AL, Pt MMP-9 | [yt LIMKI | [t FAK Iy F 3 H
Abcam A

1.1.3 FEfUHE  Galaxys A CO, B34 H % =
RS Biotech 2], fifFbnAX 4 3 3£ [E Bio-Rad 22 &), K30
AR IR B LW [ OH AR SANYO 24 ], CK40F200
I8 Wi (DP71 BMERILA G0 B H A Olym-
pus 23 1) 5 GelDoc2000 #E B AR & G2 A 3% [ Bio-
Rad A H]

1.2 F%

12,1 #ifidsEse W ORAFRY SGC-7901 4 A TR ok il
LR, BT & 10% /N DL ) RPMI-1640 1557
W1 37 C 5% CO, FFRfh i R,3 ~4 d B0 1
WAL S WR TR A T35 5

1.2.2  CCK-8 S5 4 W 40 M 7% 7 BSOS 404k K )
SGC-7901 4 fifd ,0. 25 % JER M 1 1b il £ Bl S 40 i B
BeRh T 96 LA, AL AN E S 1 x 10*/ml, 5241
T BE W B i ETM K CKK-8 ¥ . DMSO, fifi ETM
43514 25,50, 100,200 400 pmol/L F A4~ 4y B | [l
A 1% B2 (% 4t B, 15 57 5L L CKK-8 i . DMSO) , 3
T (FrHEFRIE CCK-8 i .DMSO o4 fif) , &4k 3

NG, ML 35 24 ~ 72 h, $% Sigma /A 7] CCK-8 izt
G VB TR, AR SR I 450 nm K
(%) OD {H, T A MLIE 1. ABIE T3 (%) = (SEER4
OD {H - 840 OD fH) / (X BR4H OD {H - #8240 OD
) x100%

1.2.3 4R SCI ki 4 e e )1 AR AR FD
S0 %) B SR S TSGR, AT AR S A 24 FL
M, 43 ) ok AR [A) ok B2 9 ETM (25,50, 100, 200,
400 pmol/L) 4b B 48 h, Xf HE 41 Jin A PBS W i 17 Ak
B 3 AL, AR S, 1 ml Ak
T T LR 3 A BRI, S PR R 8 B —
3, W A1 RS 3R W, B PBS vk fLAR 3 Ik, vk R
SR A A MR R, SRS I & 1% Ba 4 138 1Y
RPMI-1640 3557 598 17 5% 5%, 401 f8Ch TO, df 2 35 5%
24 hJ5 PRI RORSRAIMGE RGO T24 o R A Im-
agel AT A AN RIREE 2, 1R AT A %, 40
TR (%) = (T0 Fa i - T24 B J&)/TO Fi i x
100% , SESdES 3 IR,

1.2.4  Transwell /N SZIGRGIM A0 LR 2868 )1 BOH
BRI SGC-7901 4 fifd, 0. 25% [k il 14 Ak il 25 i 5
N R, B Rh T 24 FLAR, PR R ANk R 1 x 10*/
ml, 525 2 i A ETM, fff ETM 43 51 2 25,50, 100,
200,400 wmol/L FLANK M, 25 [ %) B2 H i 45 i
PBS ¥, B4 3 A& L, 48 h 5 U4E g i A
250 wIJC Il id 1) RPMI-1640 3535 5krh IR 4t T4 A
Matrigel ZEJ5 i (30 wl) B 24 L transwell iy %, T
ZFEIMA 500 wl 7 10% Ji5 4 1L /) RPMI-1640 15 37
W ,37 CHEFAETTIET 48 h, UL 5 5% I FEF E
G %25 (0. 1% ) 448 10 min, H PBS ¥ 2 X,
FEAR B AR 22 0 G T L R ATk 5 AN R ATt
BOBCEYE, S EE 3R, REMEER(%) =
(O B 2H 25 B 400 P 5 — Ak 31 2 250 B 4 AR 80 ) / %6 B 2
TERE LA x 100%

1.2.5  SEWFZEE R G WU (qRT-PCR) 32
Kl LIMK1 .MMP9 . FAK mRNAs 335 B EA ik
151 SGC-7901 4t AL, ¥ £k J Tl Bl 5P 240 it A2k, 9780 4
JHEE R 1 % 10%/ml, 43Sk 52 56 240 AN HR 2, 43 5] 4%
T 96 FLAR, L 100 wl, B4 3 AL, L
LI ETM &b B, ffi ETM 43 51 34 25,50, 100,200 F1
400 pmol/LTL ANk B | % BE 2H A FH %5 & PBS W4k
PR, Ak 22 15 5% 48 h, ) Trizol $ B4 L & RNA, H
1 pg, LA Oligo dT YE K514, #5355 £ ( H A Takara
8 )) PR PRAE 0 5 S 5 3R — 2% cDNA B, LU R
SRR A TR, 4T PCR 473 o /A
m. 519 %), LIMKI : [i7,5'-GGG GCA TCA TCA
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AGA GCA-3', Fiif,5'-GAG GAC TAG GGT GGT TCA
G-3";MMP9 . | Ji#,5'-CGC TGG GCT TAG ATC ATT
CC3", T i#,5'-AGG TTG GAT ACA TCA CTG CAT
TAG G-3'; FAK: [J¢,5 '-GCG TCT AAT CCG ACA
GCA-3 ', Fi,5-GCC GAC TTC CTT CAC CAT-3';B-
actin; [-J}#,5'-ACA CTG TGC CCA TCT ACG AGG
GG-3", T ii#,5'-ATG ATG GAG TTG AAG GTA GTT
TCG TGG AT-3", PCR JZ i &1F: 4 95 C TAE 4 3
min, M J5 95 C &4 F 30 s,52 C 4} F45s,72 C
HRAFT45 s, L AT 35 MRS, FJ5 72 C R ki 7
min, STHZEHE DL 27449 KR LIMKL, MMP9 | FAK
mRNAs FHXf ik, SCIEE 3 I,

1.2.6 ZEHJREN# 7 ( Western-blot 3£ ) #:i1] LIMKI |
MMP9 FAK ik PO EA: il SGC-7901 4
JHL, T A T B A S VR, R A BV B 1 x
10*/ml, 53 5 A T 96 fLAR, FAL 100 pl, B2 8 3
ANEAL, 53 N SR 2 (0 FF LIMKL 41, MMP-9 41 FAK
LR ) , SEBZH L) ETM b3, fff ETM 4351
25.50,100,200,400 pmol/L F. A2k B, X BE 40X
FHEE 5 PBS WA, 4k 2235 3% 48 h, i ] Western-blot
B, % 45 S 4 R B2 #E T LIMKL \MMP9 | FAK 2
FI AR, # BB Santa Cruz 2\ 5]37 & 1 W 45 20k
FA TR AT H4E, A AT IE Digital Science Image 43
Brag - E Western blot 54 ¥t K BEAEL, 1T 5 NS
B-actin A lbAL, HIWE H S NS HE A L E N
FHXTFRIA T, IR E R 3 Ik,

1.3 %itsaz® L SPSS 26. 0 A4 #E1T 40112
SRR, RGBT G IES S GOR ] v £5 TR,
ZH B SR 7 2250 07, W LB 1SD-1 1255
P IER #2410 L Kruskal-Wallis #5355,
P4 L% Bonferroni 4G 1IE, P <0.05 NERES

PR
2 # R

2.1 ETM 33 SGC-7901 a3 3 7& /v %vhr LG
ZE R R ETM XF SGC-7901 4 it 3% % 1% 1 A7 W &
AR AT A T T L3 oo A P S22 300 8 0[] 44 ot
o W T,

2.2 ETM x+ SGC-7901 #m it 45 4k 1 69 %o 4
RPYR 52 5 75 ETM ¥k B2 3Kk 50 wmol/L D |- I Xif
SGC-7901 2 ffd i3 7% R 07 2 A WY b (g 40 6 4, B
5 2R B T AR v A A A P 1 A 5 e R R
(P<0.01), A2 F1,
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£

o i L& & 2 s
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3 Transwell S5 ETM Xt SGC-7901 4 i (5226 J1 0
(818 AH 22 WA T T IL)
ETMIKE (umol/L)
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FAK 28KD

MMP-9 28KD
LIMK1 28KD

B-actin 43KD

Bl 4 Western blot % ETM %} SGC-7901 4 iy LIMK1 . MMPO |
FAK 5 R IA 50
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F 1 ETM 3t SGC-7901 4HAa{RZFniE 568 TR0

(% ,x £5s)
23 FEARZEL YRS % YA AR I R
X BRZL 3 52.37 +2.83
ETM 25 pmol/L 3 48.12 £3.15 8.33 £2.45
ETM 50 pmol/L 3 41.73 1. 89 27.56 +1.39
ETM100 wmol/L. 3 30.27 +2.56 47.02 £3.25
ETM200 pmol/L 3 26.28 +1.58 72.36 +2.06
ETM400 pwmol/L 3 13.82 £4.15 84.13 +4.18
P <0.01 <0.01

*2 ETM 3§ LIMK1 \MMP9 FAK mRNA FixH)

® (x+5)

4157 HA%L LIMK1I mRNA  MMP-9 mRNA  FAK mRNA
Jopiel 3 0.93 +0. 31 0.87 +0.29 0.76 +0.27
ETM 25 pmol/L 3 0.89 +£0.27 0.83 £0.17 0.74 £0. 15
ETM 50 pmol/L 3 0.74 £0. 16 0.69 £0.35 0.63 £0.31
ETM100 pmol/L 3 0.55£0.27 0.57 £0.23 0.49 £0.26
ETM200 pmol/L 3 0.32+0.23 0.43 +0.32 0.30+0. 18
ETM400 pmol/L 3 0.14 £0.37 0.25 £0. 19 0.11£0.23
P <0.01 <0.01 <0.01

&3 ETM 3f LIMK1 . MMP9 .FAK B RiZH 50

(x+5)

43 HA% LIMKI&ZH  MMPO &EH FAK #HH
Xif HE 4 3 0.82 +0.09 0.69 +0. 18 0.91 £0.47
ETM 25 pmol/L 3 0.80 +0.23 0.65 +0.30 0.88 +0.32
ETM 50 pmol/L 3 0.68 +0.35 0.54 +0.21 0.75 £0.27
ETM100pmol/L 3 0.52 +0.41 0.40 £0.32 0.61 £0.54
ETM200 pwmol/L 3 0.29 £0.27 0.25 £0.37 0.42 £0.36
ETM400 pmol/L 3 0.17 £0.26 0.11£0.24 0.26 £0. 17
P14 <0.01 <0.01 <0.01

2.3 ETM ¢ SGC-7901 m 4z 4 4& /1 69 %2k Tran-
swell S22 7n ETM Xf SGC-7901 412286 1 A
AW B A0 IR, ETM ¥ B2 55 50 wmol/L DL | Bt
2 6 27 ok L 0 B ) 5 o) R A Y S ki />, B 2
W FE A B v A A P A G i, SR AR (P <
0.01), WK3.F%&1,

2.4 ETM 2+ SGC-7901 #g iz LIMKI1, MMP9, FAK
mRNAs & & 49 % v qRT-PCR 3% K il A [] vk &
ETM b #8 SGC-7901 4 Jfd j5 LIMKI MMP9 | FAK
mRNA 35, 458 78 ETM ¥ #3550 pmol/L DA |
BF R34 LIMK1 \MMP9 FAK mRNAs ik, H Sk BE
Wik (P 15 <0.01) . W2,

2.5 ETM sF SGC-7901 g i LIMKI . MMP9 #= FAK
B G kAW Rv Western-blot 4G AN [E) M ETM
Lh 3 SGC-7901 4 f5 LIMK1 \MMP9 . FAK [ 8 (43
ik, ETM ¥ i 35 50 pmol/L L | I & F i
LIMK1 MMP9 F1 FAK %4 [ 335, I 52 BV B2 AROR
PE(P ¥ <0.01), WLEI4.43,

3% i

A TR IT AR R B S B Bt b 2 2
— WS R ETM X 2L e R L 45 R o 45
LI i R A AR ) AR i R 7R T, s
W5 B ETM (1 £ Tt 3 2 9 il B JH- 9 HepG2
LR RZERIE R Be 1 BAMHIVEH . AT b
YERI) EZNLEL TS - 38 S WL 0 S B2 RE T 5 0 il 2%
GAR 5 IR AN LR T s O A B B A e A, B 0 24
JH RS e a7 M | ol 98 A R Al & A 25 L, S B4 i gk
T 5 2RO 96 AT M S 30 Ak 200 e A A e R O, DA 0 o1
e 1 ELEEE B 5 U0 ) ek e 2 LA R i, 90 o e
F R AT S OB AT OB AE T, (EX I 40
TR A TR T, e TR AL T AR 2 UK, 3 /8 3
VER—FhEF AR 2 e Y RS R
7, ETM ¥ &5k 50 pmol/L L BB SGC-7901 4 Ay
(IR ZZ A RS RE J1 A B R A dIAE T, 1 L2 v
AP IESE ETM HoA Bt B R R 2B AR ER .

A A 22 AR e 1 s A 55 5 Hoaz o) g
Te 25 AR LA 5 B ) BE T A e 3B shBe 1, ik
IR FVZE R A B A1 o B 1 BE 7 B3 | 825 5 1a] J&] LR A0
R Ab %% . 2003 4F Davila %1 438 7 — 4 A
PHE R & B0, LIMK] 55 3¢ 18 0T fif R P4 15 510 s 400 e 3R
TEEERZRE ST, M) LIMKL 0] 38 i 5% 5% 1 51) I 988 40
MR 280, 347 K 1 2 0F 98 & B0 LIMK1 7F 2 0%
e 2 4 A 384 58 AR R AT A 1 AR v R4 T Y
VEFR , 2l 40 i AR 2 T R 1 e 4 71 R IR
atel2) pros s g LIMK 35 PR 323k 5 25 196 SWA480 21
i3 B 52 2 RE 1 W S AH G, TR LIMK1 5E P95,
LIMK1 78 {945 3k W] 55 F 14, SW480 41 Jift (1) 3T % 1 {2
Z20HE 1 WE 2 32 B B S A 5 — 260G T R LR i
FERRE SE B FE A5 T AL 45 R LIMK] B2
M 240 it 4= 28 e A 1) 32 B2 R B LIMKI 1R 22 1) 8
1 (confilin ) /%) @ 2 {1k il 7T LU confilin 8 2 17 9
T OTE RS Y confilin AT AR AE LB E A (A% 248 |
JLZh 25 11 4 R 2 20 M R S L, A R 20 M A A%
Zh' ) A Sz ue %k LIMKL mRNA % 2 (4 K60 % 3R,
ETM g F 8 SGC-7901 #ijg LIMK1 mRNA K& 1Y
Fik, I BB AR M, 278 ETM X} SGC-7901 4
AR ZEFER I HIAE T RE 5 o LIMK1 3R35
113555 T TR 40 L B 12 B RE 1A

FAK 24 5 2005 40 g 22 14 200 45 40 i 4
ot 110 T B P TR, FAK 26 30K 11 B 25 i /0
TR B ARG, A A8 RS R 2 B 4 4
T, AT RELA: 200 i 2 o B, 4000 6] i e 440 e 1 S 75
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RESIHOT . A 2 B IE R E 20 B S B (A 2R A L 3
S TR RIRZE) ikt 25 e et 1

MMP-9 2 H Hif it & 211 RE R e IV 280 fie J5 1) o 32
TP 22—, 380 Ao A gt 200 4735 3 TR 56 S e oL 24 e
o2 A0 BT A% R RS 1 R e A2 BB BR DRI ol ey 41
WA D) o X — o e i ) B Ak AR R R R
MMP-9 &35 I JC £E 2 F i e 200 i 2 3 e B 1)
HE T o

ARSI 65 300 3 A I R < o B T e ) R A R
T FAK & MMP-9 ]335 %, FAK 5 MMP9 [y
KRR ETM W TH 5 5 LIMKL =35 [R5 T,
$&78 ETM ml g i LIMK1 s g HLl 8 FAK K&
MMP9 (5235, AT & 353 SGC-7901 4 il 12 22 Al
TR RIE

B2 E AL W] LIS A N eI A S ETM
HAPUE AR, fem Lt 1 55 5 A i i (2 22 it f%
RE S 8 e ) R 4= 28 AN AL A%, HLAL I T BE B
ETM Fifil LIMK1 .MMP9 FAK {5354 55, T2
YA AL g i 25 KW R A 2656, etk Bl 28
TR e RS B A TIE , DAL SR 0 I PR A bt 8
gz —,
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