(P DBEER LY 20135F5235291
CHINA ONCOLOGY 2013 Vol.23 No.9 721

& 107 B AT AT S SK—hep—148 i34 74
LEEE LR AL

BhE A KOAE BT F~FRIN
SRR KA [R5 = 2 B B T s oo B Bk k), e B 430014

[(WE] TES5B80: CEPRZ T O EEEER Y, 2R ME g R AR GER . A5
B R M S AE SRR A SK-hep— 140 M 4 58 S R 28 52, JEWIPARTT HAE ML, ik RSB FNTS
iy BEE I RCSE Y . AR AR K Transwe 11/ S W42 (3 48 PR 6H M M 38 5 e AR 28 2 ;. il RT-
PCRAG I AL SFER AT p21+ MMP—2 e MMP-9f{JmRNAZR ik 55 md . 5588 . (46 MR At 6 W 2 30 1 i SK-hep- 141 A (1
WA, HEERIEREN, HEmHm % N22.04 pmol/L. ARAMSITER, ATEFHERAE S
SHIAHR RO, Gy/G WA 2 JF H A AEFHER RENE 1 SK-hep— 1 40 M X R6 M AR 22567 . RT-PCRZE LR R
FITEFHER RES R iEp2 1 300E, T HNHIMMP-2 XMMP-9 )Rk . 5. FAIfEFHER v RS 2B Lifp21 & FiEMMP-2/
MMP-9 )15 KT, Pl N8 SK-Hep— L 41 A 4 5 AN 2% .

[$im ] s Mogies%: A elHiE: FPs: SK-hep-1

DOI: 10.3969/.issn.1007-3969.2013.09.05

hESES: R7357 XERES: A XEHS: 1007-3639(2013)09-0721-07

The effects of plumbagin on proliferation and metastasis in human liver cancer SK-hep-1 cells
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[ Abstract] Background and purpose: Plumbagin is the main active components of traditional Chinese
medicine of plumbago zeylanica. The present studies show that plumbagin has a killing effect on tumor cells. This
study aimed to investigate the function and primary mechanism of plumbagin on invasion and metastasis of human
liver cancer SK-hep-1 cells. Methods: With the treatment of plumbagin in vitro, cell proliferation and adhesion of
SK-hep-1 cells were detected by MTS staining, cell cycle of SK-hep-1 cells were detected by flow cytometry, the self-
renewal and propagation abilities of SK-Hep-1 cells were conducted by colony formation assay , invasion in cells were
performed using transwell invasion assay, and the p21 and MMP-2/9 mRNA levels were detected by real-time RT-PCR.
Results: With the treatment of plumbagin, SK-Hep-1 cells proliferation was decreased with plumbagin concentration-
dependency and the IC;, value of plumbagin in SK-Hep-1 cells was 22.04 mmol/L. The colony formation ability of SK-
Hep-1 cells was decreased and the percentage of cells in G/G, phase was increased in a dose-dependent manner, as
compared to control. The cell adhesion and invasion abilities were decreased. The real-time RT-PCR showed that p21
mRNA expression was increased and the MMP-2/9 mRNA was decreased. Conclusion: Plumbagin could suppress the
proliferation and invasiveness of human liver cancer SK-hep-1 cells in vitro, and these effects may be by up-regulation
of p21 and down-regulation of MMP-2 and MMP-9.
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1.1 ZHRakk

N 240 i 965 20 B SK -Hep- 111 H 36 F b
WEAE W S SCsE P Uy (American Type Culture
Collection, ATCC),
1.2 FEXF

FIAEFHIR e H Sigma/y /], Transwell/NEE
I [ Corning/A 7], CellTiter 96° AQueous MTS
Reagent Powder. 4% 5 BUIEHENE H Promega
NAEI(USA, 5. 56966), WL H M
(Phenazine methosulfate, PMS) Il H Sigma-
Aldrich/y®]l, MTT. fltfL N & (Propidium
Iodide, PI) Iy H Sigma/y ], FACS Optimized
sheath fluid, MatrigelJiL 5 it F BD Biosciences
Pharmingen/\ ], SYBR Green Realtime PCR
Master Mixlli] F Toyobo/A ] .
1.3 HREF R E

N JH- 240 9 20 i SK-Hep- 1 LA 5 45 10% 16 4
MiF, 100 TU/mL | #EREER, IxNERIREN S 1x
T A ERIMEMSE 255780, 7637 °C..
COLMRRUN BN S% R B FR 40 N % . FAE ST
PR A T — F AR EL B0, 1 mol/LA%#5 , JFH
AL TMEM SE 4 55 IR A 1 mmol/LiY T
YEW
1.4 MTSERN BB A FFESK-Hep-14H
ial=gkil F

b %0 B 09 SK-Hep- 1 2 i 25 55 1l 114
16 TG, I FIMEME: 37 W05 5 40 i v 52 oy
5x10°4~/mL, R Fo6fLANEE;F=MF, L
100 pL, COMRFECHS5% . 37 CHEMT
A 24 W5, FERAL A3 0 A RV B Y &

FIAE SRS 3890, BEFL100 ul, i (I4EFHER Y
BHeBEN2.5. 5, 10, 20140 pmol/L, 4Fhzl
Y FE SN AL, ARSI IRFL . R
48 hi, EfLPIIA40 pL MTSTAER . 37 C
B2 hjg HEEFR T490 nmAb kA . 115
IHIFR(%) . IR (%)=1— Aggeusyp/ A
x100%.,
1.5 HAMEEAREN

ANHFEESK-Hep- 1401285, 10 pmol/L
() AL SHER AL 12 him, FH g R A7 5 1k,
1 000 r/minZ.[>5 min/FICEEARNE, FHPBSHE
V2T o R USCBE 1 4T T 70 % FY oK £ T 1 2k 200
EF-20 CHEELRA . 1 000 r/minE.0>10 min
EBROEE, PBSIRVEVE E020K, IR 40 i vk
JE A 1x10%/mL . 76 40 ML ULTE Hom A Lk 0
10 pg/mLAYRNase A, 37 ‘C/K¥E30 min, vKiH
2 [FRNase ATEH], ALk E A0.1%F) Triton
X-100F150 pug/mLAYPIZLHE , 1], 4 CHhOGIR
40 min, K540 400 H Gt ug, st
JROASCRGI , AF IR A2 10* 40 g, FACScalibur
i A AN 2 S, R K488 nm,
{8 FHCELLQUEST# {4 % 4E B4 Modfit LT #r
A TDNA S 430, iff s 20 B 199 00 A
1.6 HIRAETRFER A KL

A EC T 471 1.5 % B BE B & T /K v B rh il
fbo FEHFREZ37 CH, FIMEMK;: IR 1.5%
A BT BE ARG B 0. 5% B R HE , In A 124LK 7,
FfL1 mL, BERES . BHiEHS pmol/L .
10 pmol/LI FAAEFHIRARFR6 hity A JH-JSK-Hep-1
WAL, IS 0.3% B BEMEM B 57
SO Ve BE IR 4% 2004 /mL, 43 S A B $i
SeB AT 02 WA IR 1 1 2L A e 35 A
BFL1 mL, HIESNBRZE . 5 LZ5R%E
5, 37 C. COAMRPITECH 5% MIRFE N
IR WP AEFLINA0.5 mLIYMEME; 37
B, IR PARRE SR .. 2857 12406
FFLPIIMAO0.5 mL MTT (0.5 mg/mL), 37 °Ciht
JEIRE30 minf5, WAEE T IHEUTTE B A0 i 4L
KFS50MH e g, THREEEIE R, T
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HER(%)=TE W T R A A A 8 x 100%,
1.7 YFaFLMT RIS

¥d4 CHI SR 96FLAR A FL M A 25 pL
Matrigel[£(0.2 mg/mL), 37 CIRH12 hf5, F:fL
A £ 2%BSAIPBS 20 pL, & FHERE S A7
o AT B K I SK-Hep- 1418, 221
Ak iTEL, FH£70.1% BSARIMEMEH& Ik B 5
5x10°/mL, 100 pL/ALHIA %] E A4k Matrigeli (1)
O6fLtl, FAHESNESL, LIk
FUINA FIAEFHER TAEW, 291 pmol/L
}2.5 pmol/L (ZRIHIERA2.5 pmol/L i) FAEFHER
X2 R 3 B TR ), AR S T R 2R RN
B BE 7 A9 5 R FH 1 pmol/L K225 umol/LP/ i~k
FEA), IR 96FLAR H A TC I MEME; 3,
37 C. COMRTBMECNS% 251 FiE L he

PBSWPVEFE LR O 4n A, &> 4 s
FEFLHMA20 pLAIMTS TAEW . CO, RT3 4k
H5%. 37 CTFIE2 h, 490 nmib ;%R (4)
B, THAEANIELRPR, g W%(%):Aﬁtsﬁzﬂﬁm
1Ay 100%.
1.8 TranswellZNE &

Transwell/NE4 CHIE, ¥25 uLiiEafe
Rl FFN(0.2 mg/mL)IRAE/NERHER, HiEH N
KT P25 pLi¥Matrigel (0.2 mg/mL)f#
T/NE B2, 37 C. COMRFUTECN 5% 1 FR
BT hE &, B(SK-Hep-141Jf1, FIPBS
VWP E3E , HHEL, H0.1%BSAKMEME;
FERL R e B 2 1x10%mL, FIH100 pL, fnA
F| O g Matrigel i G HR IR A LN FFNRY
Transwell/NE )2, E24FLA I A & i iE 1Y
MEME;: F: 5, 600 uL/fL, F/NEiR A24 L4k
PSR SR I, B/ NE 3, R B3

FATNE, SN ERIMA A AEPHIR T
VEWL, (29T pmol/L 2.5 pmol/L, XfHR
H/ANEHIMATIMIFEMEMEE 3, 37 €. CO,
RBMECR 5% B iR B 24 h, FIRRERE 2
ALUERE ERIRZ2 R 40 M, HEGL (@, i
BB o 2004806 WA R IR BT
Aoy A SRS UE I R AN g, T
BfH.
1.9 RT-PCR#&ill

5 umol/L JZ 10 pumol/L iy 146 FHER AL A
e SK-Hep-141f012 hj5, HTRIzol4E B4 fitd
HBRNA, #5580 cDNA, SR #E47RT-PCR
W SOV RN B RBA RN . SYBR
Green Real-Time PCR Master Mix 12.5 uL, |
51925 umol/L)2 uL, Fi#5[47(2.5 pmol/L)
2 uL, cDNA T4EWS5 ul, ddH,0 3.5 uL., PCR
PHZA R 95 CHUAEME60 s; SRIF95 CAEM:
15 s, k15560 C), 72 CiEfH45 s, P 1540
NG, BRUSEMAL RS, 18 A ZIDNAREE
HFISYBR GreenHy7<JGoR &, B H i iPCR
P R, BT LR AN E I AE A G Bk A KL
o FB-actinBe N )R IAEAE NS, KIEH
RN R B, RN X RIKE=
27ACT, ACT:CT(HE@%)_CT([S-actin)O SRR
A AELE 51 W) primer bank, 5|9 i JL AT A4
WHARA RS Al S BOF2liAl . 254600 3 A
NEIL7 2l UNCIVE
1.10 Srit#4biE

FHOCHE Fx+s 27, SR HISPSS 16.048 14K
£ Tone-way ANOVA J 656, P<0.05 k25 5%
At rE L.

% 1 Real-time PCR 5| ¥ EE &5 #1551

Tab.1 Primer sequence for real-time PCR

Gene name Primer sequence

21 Forward primer: 5’-AGCAGAGGAAGACCATGTGGAC-3’
Reverse primer: 5’-GGCGTTTGGAGTGGTAGAAATC-3’

MMP-2 Forward primer: 5’-CCCACTGCGGTTTTCTCGAAT-3’
Reverse primer: 5’-CCCACTGCGGTTTTCTCGAAT-3”

MMP-9 Forward primer: 5’-AGACCTGGGCAGATTCCAAAC-3’
Reverse primer: 5’-CGGCAAGTCTTCCGAGTAGT-3’

-actin Forward primer: 5’-TTGCCGACAGGATGCAGAAGGA-3’

Reverse primer:

5’-AGGTGGACAGCGAGGCCAGGAT-3’
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Fig. 1 Inhibition effect of plumbagin on SK-Hep-1 cells
proliferation.

*: P<0.05compared with the control; **: P<0.01compared with the
control.

2.2 B AERE N ABFESK-Hep- 14884 E HA
Lok

T 220 AR I 45 SR 7R, 5 umol/L &
10 pmol/L HAEFHERVE UM SS , 4bFGy/G, 1
(G Z2 | Ak SHH K G,/ MU 11 200 it 50k
b, ZERAGOTEEE X (P<0.05, K2, K2),
2.3 BEFAERATHIH A BFESK-Hep- 1 MR 5
31354

BRI NG e i S B0 25 R s, A TR SK-
Hep- 140825 umol/L &% 10 pmol/L (7€ SHiRAb
5 H v B Y i RE 1 W B R AR OV BR AL 1 s P
W% H12.67%, 5 pmol/LZH 44.50%, 10 pmol/L
HoN2.50%, ZSFALIHFE L (P<0.05, K3).
2.4  BATEFERIMSI BT SK-Hep- 1 4 B b Bt 2R

WFoT s R, AHFESK-Hep- 141 2
FIAE PR AL RIS, 1 pmol/L4H 20 i 5 B %
H77.80%, Ti2.5 wmol/LZH 4 i i) ki 2% h
60.00%, XA LR 2SI A G E X
(P<0.05, [Kl4),

0 pmol/L 10 pmol/L 20 pmol/L
G/G,: 3851% G/G,: 50.89% 600 G/C,: 79.32%
800- S: 41.10% 1200- S: 30.71% 52 LL6t%:
G/M: 20.39% G/M: 18.40% . 500 G/M: 9.01%
a-j = Q
_g 600 _gé 900 | —g 4004
Z 400 2. 600 Z 300
200
200+ 300 100
20 40 60 80 100 120 30 60 9 120 150 20 40 60 80 100 120
B2 Bt ABFESK-Hep-14056 EHA 5 70 B9 220
Fig.2 Inhibition effect of plumbagin on SK-Hep-1 cells cell cycle distribution
*2 BRI AFFESK-Hep-140RaE 2 RIS
Tab.2 Inhibition effect of plumbagin on SK-Hep-1 cells cell cycle distribution
(%)
Plumbagin/umol-L"' n G,/G, phase S phase G,/M phase
0 3 38.51+0.36 41.10+0.11 20.39+0.47
5 3 50.89+0.87" 30.71£0.94" 18.40+1.57
10 3 79.3241.02" 11.68+1.02" 9.01+1.21"

. P<0.01, compared with control cells.
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B3 B AFESK-Hep—14AAETE R R R A
Fig.3 Effect of plumbagin on SK-Hep-1 cells clonogenicity potential

A: The clone which dyed with MTT; B: The clone that contains more than 50 cells of 5 umol/L and 10 pmol/L plumbagin groups compared with
the control; Values represent the X+s, n=5; *: P<0.05 compared with the control.
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4 BATEFERYT A BT SK-Hep- 1 AR FL B AE SIS NE
Fig. 4 Inhibition effect of plumbagin on SK-Hep-1 cells adhesion
potential

*: Compared with the control, P<0.05.

2.5 BET&FHERATHI & A BFE SK-Hep- 140 A B 4
SMBEZE

1 pmol/L}¢2.5 pmol/L I AEFHER I REBE A i
N SK-Hep- 1A B AR MR 28, 28 5440 i
B5 %) R AR LU B SR AR, - 34 2 A0 i o0
HRZH 4216, 1 pmol/LZH /97, 2.5 umol/L41H
35, ZRBASIH R L (P<0.05, K5),
2.6 BEFEmATHIH A BT SK-Hep- 140 A
p21, MMP-2%MMP-9 mRNA %

A FE e 5 20 M SR AR G Y BE R p2 1 1A

Ko SR ZRAH ) FLIMMP-2 S MMP-93#-4 7 T 46
g1 E/R, 5 pmol/LAI10 wmol/L FH AL FHiR
AR A ffip21 mRNAZKIAIE X R 172.67%
F1293.7%(P<0.05), MMP-2 mRNAZ k2 %t IR
ZH161.00%F125.33%(P<0.05), MMP-9 mRNA
Feih RN IRZH 1Y 51.33%F133.00%(P<0.05), %
B 1A PR P 805 e 49 B B e R R DG A 1Y)
B 5 (1516).

A

250 [ —
200
150

100
50

0 . . | r
0 1 25
Plumbagin/p mol-L*

2
:
:
g
E
3

5 AT AFFESK-Hep—1 MAEEEE N R
Fig. 5 Effect of plumbagin on SK-Hep-1 cells invasion potential.

A: Cells penetrated through Matrigel-coated Transwell chambers
(8 um pore size) and photographed at 200x magnification; B: The pen-
etrated cells of 1 mmol/L and 2.5 mmol/L Plumbagin groups compared
with the control; Values represent the ¥+s; Bars indicate SD, n=5;
*: P<0.05 compared with the control.
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B 6 BAiEFERT AFFESK-Hep-140Rp21, MMP-2%MMP-9
mRNAZRIE H#0
Fig. 6 Effect of plumbagin on SK-Hep-1 cells p21, MMP-2 and
MMP-9 mRNA expression

*: Compared with the control, P<0.05.
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Hep-1%F [ AL PHER 09 S5O, A BFSE k3R,
5~40 pmol/L ¥ H AL/} X A9 SK-Hep-1
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JR AR 1) AR 28R RUILEE T 1 A6 PHER X 8 SK-
Hep- 141 fIRIMZZERE JI fsem, 455 R B4k
FHIR REA% . 3 AR SK-Hep- 1 4 M A AR SR
1RZEHETT o ASMFEXT 1AL PHEE I ) A SK -
Hep- 1 3 58 FIIASMZ 2268 T IBLTRIHAT T 0120

PRt o p2 ILVE D4 i A Bl sE 1, ol LA
1107 248 L] 30 B P ARS8t (cy elin-dependent
kinase, CDK) i M >k 45 il 41 il i GHAEAS
HA A ) $54 51 40 M AZ 41 5L (proliferating cell nuclear
antigen, PCNA)IETE, MimfHIDNA 194
W, 4NN M, HEUET Y MMPsRE
i R A A0 B AR B MR I AR, S 517 2 4 3
PR R, R R R e A e R b e R
oz —, WAMWERIEMER . S AE
B, TEME Y kR TPl SCEEEH . MMP-2J2&—
TR UCORPE 38 e, AR TR A IV AU i It
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LA FE ) EZ N, MMP-2 1 k3 5
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EL i R M TG SR AT A S R
Bi . MMP-9 2 MMPs H R fff SIS B o B 1Y
EHMZ—, TEHZITRMMP-9 LR FIE 2
AR W R, WA RIS AR s, R A
FEBRAR N o AR, E NS FEE TRV 2 M
AR E L A B EHIMMPsf Rk, JEH
ISFEIE SR AR A S T ARBFTR A R
R, FEFHIR(E i p2 ImRNARYETE, A
MMP-2 & MMP-9 mRNA )ik,

Zr BITIR, HAEPHER R A5 d -8 SK-
Hep- 141 i (9 34 58 AR SMR 22 R/E 1, T X Rl R
A g2 5 L ip2 11235 LA HIMMP-2 &
MMP-9)FRIEA G, RS HREA YU
YERL
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