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Effects of dicentrine on migration and invasion of human hepatocellular
carcinoma MHCC97-H cells and potential mechanisms

GUO Meng, ZHANG Cheng-hui, WU Ting-ting
Department of Oncology, Nanyang Central Hospital, Nanyang 473009, China

Abstract: Objective To detect the effects of dicentrine on the migration and invasion of human hepatocellular carcinoma
MHCC97-H cells and potential mechanisms. Methods MHCC97-H cells were cultured in vitro and cultured at logarithmic growth
stage. The cells were treated with 5, 10, 25, 50, 100 umol/L dicentrine for 24, 48, 72 h, and cell proliferation was determined by MTT
assay. The cells were treated with 5, 10, 25 pumol/L dicentrine for 24 h, the cell adhesion, cell migration, cell invasion, gene
expression of VEGF, MMP-2 and MMP-9, and protein expression of p-JAK2 and p-STAT3 were determined by MTT, scratch,
Transwell, real-time qPCR, and western blot assay, respectively. Results The cell viability of MHCC-97H cells treated with 25
umol/L dicentrine at 48 and 72 h, and 50 and 100 pmol/L dicentrine at 24, 48, and 72 h was decreased significantly, which was
significantly different from that of the control group (P < 0.05 or P < 0.01). Compared with control group, cell adhesion ability,
wound healing ability, cell penetration modulus, gene expression of VEGF, MMP-2 and MMP-9, and protein expression of p-JAK2 and
p-STAT3 of MHCC-97H cells treated with 5, 10 and 25 umol/L dicentrine at 24 h were decreased significantly (P < 0.05 or P < 0.01).
Conclusion Dicentrine can inhibit the migration and invasion of human hepatocellular carcinoma MHCC97-H cells, which is related to
the down-regulation of VEGF, MMP-2, and MMP-9 gene expression and inhibition of JAK2/STAT3 signaling pathway activation.
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o 4R B B A FH 1259 O N Z AU R 7 4
Mo At B PR kR AR, BAbUE .
FE B K TE I DU AR M. w AR BB,
P E0AE FH N E #508 HeLa 400, A iRE AS549
Yl fe N B SGCT7901 4 jifd ()36 5 14145 — 5 i 3
FIFEFR, (EXF AFFE MHCC97-H 410 iI1E /b4
WiE. ST UL EERE, A6F5E LA NE MHCC97-H
YU AT AN B, 32 B AT B PHOGT HL 7S 2
1RBRIFI, FFAI JAK2/STAT3 15 5 i@ & A8 1k
THOL, W0 ) B e G A PR T e e S A2 28 1 53
FHUE, o far G4t PHR A R S AL 30 S R
S,

1 #

1.1 4RAa

NHHE MHCC97-H 4 i)+ [ AL 2 fe g
YR, FERARS = KR .

1.2 5

f AL PP B 5 B 90 8> 98%, it 5 FS-00142),
WAL E MR A PR A 5] ; DMEM 857890 R 2 17
Jigi 2 A, S [E Hyclone A& — I EEIEAN(DMSO)
M 3-(4,5- — F L e g 2)-2 5 — 2R L I Gk R 2
(MTT) faill k7 &, 3€[E Sigma A7]; Matrigel
FEJFRE, EE Coming ARl SER € 25K & EHE
N (RT-PCR) #7714, 3% Thermo Fisher
A5 Janus B 2(JAK2)  BERR1L-JAK2 (p-JAK2) .
5T 5 REE T 3 (STAT3). MR {k-
STAT3 (p-STAT3) X B-Hlah&E A (B-actin) Hiik,
Z [H Jackson AT .

1.3 Y&

TGL-16GB il & E 0L, EigeE R
ATl AG-CPX CO, ¥ 774, gk i FAF];
VD650 i TAEG, LIk ai&a A s
DMIL-PH1 13 & A % B 5ss, M E % KA A
SpectraMax iD5 % IhREBE#51X, 3 Molecular
Devices; SimpliAmp SZHf 7€ & PCR 1%, 3£ [ Thermo
Fisher A]; VE180 B & H HWKIX, L#RAEER
Haw]; Yrdimes T E0{X, 3EH WEALTEC &
A]; Transwell /M=, EEFETAA-.

2
2.1 YHBEEESFE

MHCC97-H 45 10%054F 3% i) DMEM
BA R RG 9%, RE TR NI FIESE .37 "C 5% COze
R A KORZS, 1~2 d #ATHO, Adi &

FE9 70%~90%iIE BN HUE KRS, 347 HH OGS0
LR,
2.2 MTT £ iE5E

B A K A K MHCC97-H 41 g 1) 2%
FE A% A 5X10° 4 /mL, BX 100 pL #F0T 96 £L4H
PUREFRIR T, KiFF 24 h FRAIMsE ENEEE S, 775
R MASHAWE NN 5. 10, 25, 50, 100
umol/L faf EL4E PHIE ) 76 A 75 773 200 pL, X HEZ
TN 200 pL 75 SEAR A A B 3K 1 58 A RE R T
FEANIT ] 23 S BN IR Y W E 3 AN AL SRR
24.48.72 h J&, [EFLINAN 5 /L ) MTT ¥ 20 uL,
GREIG R 4 he FFEEREFW, M DMSO 150 uL,
T EEFRACIN 490 nm ATROLE (4 {H, THE4H
MIAETE 2R

MPAFTE R =A /A we
2.3 REFAMISCIS

%8 Kumagai 287772, T 96 LA E: F:4R
HIN 100 mg/L A48 E (FND, B4l 20 pL.
TCE PR T, AT S R #h 22 rhil (PBS)
0 2 e B HUAE KRR MHCC97-H 4
J 5 BE R HE A 5X10° AN/mL, HL 100 pL #0F 96
LA RE R, ZaM A BRI N fer L SRR, i
HAWREE N 5. 100 25 pmol/L. SR & %
PTG IEIE ) 58 AR5 2R, BN A] B S AN
JEVIRE 3 AL EMAM BB TR 304 604 90
min J5, FiE EiEW, 4 PBS IEULE MR A Al
flo KA MTT 3% CRARIRAER] “2.77 T W€ 490
nm &b 4 {8, THEAHMES R

FhHHMHI R =1—4 s0/4 un
2.4 YHBEXIIRSCIE

FH 40 B KR S0 5K I 2 A 7 3R 88 g 0, 4 PR %S
MHCC97-H 40T AE 520 . 4 MHCC97-H 44
MIEEFTT 6 FLAR, FRauMit X HCE KIS, Kt
W, KRN EB RS AKCERIZ, 23500
NELARE R 54 104 25 pmol/L Fap Elb PHi ) 58 45854
Frdks IR NS A SRR YDV ) 58 A 8 77
W, SREEREFE 240, HEAIOEEE,

i # A R =1—24 h 413 (A1 #E 25/0 h 21 a7 BE 25
2.5 pRZESCLE

F Transwell /N3 SIZ56 SR 78 AS [R) R B faf 0 4L
FHEAT MHCC97-H 40 28/E M s2m . FH v
20 CHK B ZTHRKMBIE R 2 200 pg/mL, T
HY 50 pL £\ Transwell L%, THEAERT, &H .
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BB E KB MHCCO7-H 4B E N 5X
10°A~/mL, Z5¥)AbERA 0N fof B4 PRI, o L2894
FEA 5. 104 25 pmol/L; X BRAL I &5 25 4R 1 24
VIR 58 AR 7R TR 100 L Bk T
Transwell b2, H&MRTE 24 ho & HEE- AR
(121 W E G, Precgett, 200 F5 8%~k
7 A A E

2.6 SLRIRAEE PCR (qRT-PCR) SZI§

W0 HRAL S AN R P Aip (0 4 PHBRL (54 104 25
umol/L) Ab¥ 24 h J51 MHCC97-H 4iffl, Trizol
EIRTF AL RNA, S0 5% ) Biffi) £ cDNA. Frs 5l
YIAL R B E AT ER SITEIE B LR
1. qRT-PCR SEEGHRAF 0 JR ™ b 1 ) & 4 AR 4
FAREAT, AR 27 MR AT

%1 qRT-PCR 3141575
Table 1 Primer sequences for qRT-PCR

EIEZEZ S Bkl 1Bk IEE/C YK /bp

VEGF EA5I#%: 5°-TCGGAGAGCAACGTCACTATG-3’ 55.2 232
A 5IY: 5°-TTTAA-ACCGGGATTTCTTG-3

MMP-2 Ef 5 Y: 5-GATTGACGCTGTGTATGAG-3’ 54.8 190
I 514: 5°-GATGTATGTCTTCTTGTTCTTAC-3’

MMP-9 EA51#%: 5-ACTATGCTCACCTAACCCC-3’ 55.6 201
EG1#%): 5°-CCGTGCTTCATAATCTGCC-3

B-actin EA5I#%: 5°-TGAGACCTTCAACACCCCAG-3’ 55.0 312

RIE514%): 5°-GCCATCTCTTGCTCGAAGTC-3’

27 EHRIEENELLE

WL B X IR ZH S AN [k B ey B4 PHIR (54 104 25
umol/L) Ab¥E 24 h 5/ MHCC97-H 418, AWK
B2 K BCA v WRAEIRIAFI 1 H0N 5%, HRE
H B8 E RN 2 B WREEIRIEE 90 V, 20
min; 7B REIE 120 V, HL ks IR ) gL
1 Marker #fi5€; = TiEE, 300 mA fHE, (A
990 min. —HLHIMREIREE N 112000, —PHiF
BEREE N1 15000, 5. B AARE, KA
Gel Image system ver 4.00 # A 70H7 85 UK FEAE, T
HHFE AN RIAE .
2.8 BItFEHE

Jrf3 5 A LA X £5 Ko, @i SPSS 18.0 #fF
BEAT GE v 43 M o 2E 1) LR F SRR 3R 0 22 0 M0t s
HSD a5 bb 552 25 2H 1A 1 22 5%
3 %
3.1 Xf MHCC97-H 4HRE5E FI89 8200

F AL RS T MHCCO7-H 2% 71 520 I,
1, ANFEREE BT AT FHI (5. 104 25, 50 100
umol/L) Ab¥ MHCC97-H 4ifig 24, 48. 72 h J&,
YIS 1A AN FRREE R R, H 2R AN AR
Wik, SXPIRZA LR, 25 pmol/L Fif At PHH AL BR
48,72 h % 50 100 pmol/L fif CL4LFHIRALEE 24 48,
72 h JEHIAIME ) R RE R, EREE (P<0.05.
0.0, fEJFLEMBIF, EHEX MHCC97-H 41

2% AP 5 pmol-L!
S f A4 P 10 pmol L™
AHFHE 25 pmol-L!
g €41 PHI 50 pmol-L!
St 100 pmol- L™

120+

ARG /%
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24 h 48 h 72h
Hx gt "P<0.05 TP<0.01, FEFH
*P<0.05 *P<0.01 vs control group, same as following figures
1 TrEfmEst ABFE MHCCY7-H 4REE SRS
(X ts,n=5)
Fig. 1 Effects of dicentrine on cell viability of human
hepatocellular carcinoma MHCC97-H cells (X s, n =5)

O35 JI ML/ 54 104 25 pmol/L 3 MR i
175258
3.2 X MHCCY7-H ZRAaZ:MiH0 S0

o AL IR MHCCO7-H 4 ffo 25 B 64 5 0 D,
%2, BIREMATEHSI (5. 100 25 pmol/L) Xf
MHCC97-H 2 Jfa (1) 35 Bt 58 713946 BA S5 4k /B
HxtRAE, 2rE%F (P<0.01). Hix
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# 2 TEHAEIARE MHCCI7-H 4B MIAISZ I
(X *s,n=5)
Table 2 Effects of dicentrine on adhesion of human

hepatocellular carcinoma MHCC97-H cells (X £s, n =5)

A5 c/ BRI/ %
- (umol'L™") 30 min 60 min 90 min
X HE 0 0 0 0

i O I 5 8.374+0.93* 12.34+1.46" 16.87+£2.32"
10 15.0941.28" 21.454+2.54™ 24.8042.85™
25 273114323 36291401 43444527
Sx A E: " P<0.01
"P <0.01 vs control group

Oh §

10 ) 257 N
faf £ 4L PH8/ (umol- L")

HIE FH S22 940 P AR [ At 1
3.3 X MHCC97-H AT 98200
M RIRSEIG AR (| 2) KRB, AP
HWPE (5. 104 25 umol/L) 4-FE MHCC97-H 41 i
24 h J5, HMITRE R IR I A, S0 IR LU,
ZREFH (P<0.05. 0.01). HBEHH A4Sk
FEE, DB AR AR, R E A
0] MHCCO7-H 40 3E# (4E FH
3.4 X MHCCY97-H ‘AR ZZ 2200
Y132 28 S8 45 TR R B 5 A7 L B 25 TR P (5

100+

80 *
§
Eﬂ‘ 60+ *x
jus
& %
o 40
:L-B
20+
04
xR 5 10 25

faf €4 PHIB/ (umol - L)

2 TEEHAREX AFE MHCCI7-H MEHTHEEEN (X £5,n=5)
Fig. 2 Effects of dicentrine on cell migration of human hepatocellular carcinoma MHCC97-H cells (X £, n =5)

10, 25 umol/L) Ab¥ MHCC97-H 4l 24 h 41 AR
FIRECN AL, SRR, ZREE (P<
0.01). s GLALPHIBEA %] MHCC97-H 4HJif]
REMEH . SR 3.
35 X} MHCCY97-H #fif8 VEGF. MMP-2 X
MMP-9 £ E FRiAEHF20d

AL FHEOY MHCC97-H 41 e VEGF.MMP-2
J MMP-9 JER IR ISk 3 Fros, g,
BRI (5. 104 25 pmol/L) 4bFE MHCC97-H 4H

fiu 24 h J5, MHCC97-H 4iifiu+ VEGF. MMP-2 &
ME4H

A=

T2 (P<0.05. 0.01).
3.6 %t MHCCY97-H 4B p-JAK2 X p-STAT3 EH
FIKHIFZ N

B BN S0 45 TR I, faf A PRI
FE (5. 10, 25 umol/L) 4:¥E MHCC97-H 4iiffl 24 h
Jii» 4IH T p-JAK2 F p-STAT3 & [ 2%k B i P&,
ExtiA ke, ZREE (P<0.01). Rttt
FH AT 08 MHCCO7-H 41 i JAK2/STAT3 155 =i
HIER . 4558 A 4.
4 g
T MHCC97-H 40 RA mil % KR 22 HkE

X i 5 10 25
Tar G4 P88/ (umol- L)

10
Tar G4 FHBB/ (umol- L)

3 e AR AR MHCCI7-H HEZEMENE (X £s,n=5)

Fig. 3 Effects of dicentrine on cell invasion of human hepatocellular carcinoma MHCC97-H cells (X £s,n =5)
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#3 TrEHAREX AFE MHCCI7-H 42 VEGF. MMP-2 & MMP-9 mRNA FRIAHENE (X £s5,n=>5)
Table 3 Effects of dicentrine on mRNA expressions of VEGF, MMP-2, and MMP-9 of human hepatocellular carcinoma

MHCC97-H cells (X £s,n=5)

o L mRNA AR RIEE
4L C/umol L) VEGF MMP-2 MMP-9
pagicl 0 0.41+0.05 0.75+0.08 0.81+0.10
faf B4 P 5 0.26+0.03" 0.69+0.07" 0.54+0.05"
10 0.23+0.02" 0.37+£0.04" 0.45+0.05"
25 0.15+0.02" 0.28+0.02" 0.42+0.04"

xR "P<0.05 "P<<0.01
"P<0.05 "P<0.01 vs control group

PUAK S

JAKD mmm— com———— —

payit 5 10 25
faf 4t P/ (umol- L)
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2. 0.6 -
0

X iR 5 10 25
faf £ 4L PH8/ (umol- L)

p-STAT3 ” — -

STAT SN S SN S—

pagict 5 10 25
Aot A4 P/ (umol - L™1)
2.7+
(E:2 k%
1.8 4
=
@
a8
s
42 0.9 4 by
o . ok
0 - l
pupit 5 10 25

far G FHB/ (umol- L)

4 TreHAEXT ARFE MHCCY7-H 405 p-JAK2 K p-STAT3 EAFREMFN (X ts,n=75)
Fig. 4 Effects of dicentrine on protein expression of p-JAK2 and p-STAT3 of human hepatocellular carcinoma MHCC97-H

cells (X £5,n=5)

PE, ABFFTIEEE MHCCO7-H ZHfARF RN R,
W fup G PR L 78 K AR 22 152 o). MTT Aazil]
I, A B A PR AT DAY P AT [R] 4956t 14 b 410 1)
MHCCO7-H 4l 3858, 4 far G4 PHIR I E N 5
10, 25 pmol/L HALFRNFAI 24 h sy,  HAMH| G5
Ve BN, #ESE 5. 10 25 pmol/L K FE H AL
i} 18] 24 h JF & S5 SRR 7T o IR A R FR 28 1 — A
ZRM KRR, mEERE. ZRERE, Fif
B rbRr 20 i 5 B AR i R PN RZBNEE 1 (LND
FAZHPE, SR R AR 2R 2 — AN B0, AT
FAERRIN, a4 FH e B 2 3 H) MHCC97-H
R 5 FN BIFNM, 10 F S 6 4t P RO
MHCC97-H 40 i1 ¥ J A7 2% B A W AE 4 i1
. BT gk & Transwell /)N SIS S
W, LA T AT MHCC97-H 41
R AR B A EIAE o

R RESREER, FLARTE.
PR BT RS, AR)EBEMRE TR
BB 575, 0 It 72 ool 75 B8 i & Fh 4t g
AREESRIN . DRITT, 2 JE SR 200 B A/ Ji o ) 5 g 2
AT R . RIS . 48 E A
(MMPs ) Z5 5 - 4 fig 20 g 41 356 57 LA o B2 (1 4
H, HFREEF&AE DT MR REZR TR
A2, MMPs A2 KIERAH, MMP-2 il MMP-9
BONEE, FEATHAM AN E TSRS TV R
R AR B R AE RS, fE P B MMP-2 Al
MMP-9 FHEA AL T 538 T i R IRAS , S ARG
% MMP-2 A1 MMP-9 232 (1) 1 06 Bh T il f5 F &2
RITPEARUA, At iR 03 B R0 A K AR IS T 37 A2
MASRAERE R, miE W EAEKEF (VEGF)
Xof v i A LA T LA B R R D) A
SO0 GE it qRT-PCR K Wl & 30, A A0, 4t P i %
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MHCC97-H #liffi VEGF. MMP-2 & MMP-9 J[X ]

FIEBAT W IHIEH, &Y VEGF. MMP-2 K

MMP-9 Z3E T & 04 Pl A 42 JH s 4 AL #%

AN 2R M4 FH TEAE L] o
JAKS/STATs {5 5@ 22 52 MELEERK

Wy HfESH S, &R0, MRk AE kg

F& 5 JAK2/STAT3 f5 5 i #% % U] M K U9,

JAK2/STAT3 {55 B BERFIWGTE, 762 R 40 57

W M AR ek R H R AR R T P B

T EN, BRI, STAT3 W LA VEGF %

JABNFIX IS &, T STAT3 MR ILFRFE 5% Tt

753 VEGF W35, (st Mrss L g A me:

STAT3 H J SCT5 1% IR B 1 0 AP 5% A A4k 41 il

JAK2/STAT3 {5538, n LA NI VEGF fJ3RI%,

BET IR R RS . LAk, JAK2/STAT3 55

RIS AR TT DU HE MMPs (19335, Xie S5

RIL, AEBEOFERAUNR T, STAT3 )R BER 1L

P B B MMP-2 e MMP-9 (1355, (2t %

CRBIHR A o« ARSI R R 3 S B SR A6

DRI, Aar AL PHR AT LU 2 T MHCC97-H 4

p-JAK2 Ji p-STAT3 i3RIk, b gh B3 Wl 400 il

JAK2/STAT3 {55 I A3 AR A i Rt PHIUA A AT

TR NI AL AR 2 FH AT AEN L
g b, G P AT LA AR MHCC97-H

ML EERs ke IRZ%, 1Z/FHS T VEGF. MMP-2.

MMP-9 it [K] 3% 7 J 4] JAK2/STAT3 {5 5 i i (¥

W%,
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