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Abstract

AIM: To investigate the role of the extracellular
regulated protein kinases (ERK)1/2 pathway in
genistein and 5-fluorouracil (5-FU)-induced cell
cycle arrest in human hepatoma cells.

METHODS: The MTS method was used to as-
say cell proliferation. Cell cycle was detected by
flow cytometry. The protein expression of total
ERK1/2 and phospho-ERK1/2 was detected by
Western blot.

RESULTS: Genistein and 5-FU, alone or in com-
bination, inhibited proliferation of MHCC97-L
cells. Genistein induced an S-phase arrest and
slightly inhibited the expression of phospho-
ERK1/2. ERK1/2 inhibitor could promote the
inhibition of MHCC97-L cells by genistein,
but had no significant effect on S-phase arrest.
5-FU alone or in combination with genistein
arrested the cells in S phase and significantly
activated ERK1/2. ERK1/2 inhibitor increased
genistein and 5-FU-induced growth inhibition of
MHCC97-L cells and S-phase arrest.

CONCLUSION: Genistein and 5-FU inhibit the
proliferation of liver cancer cells by arresting the
cell cycle. Inhibition of the ERK1/2 pathway can
resist genistein-induced S phase arrest in liver
cancer cells, but promote S phase arrest induced
by 5-FU alone or in combination with genistein.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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1.1 #4 FHEMHCCO7-LAH il [ &2 B 2E AT
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HMAR); PDI8059. MTS(Promega); T2k i4
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DMEM & ¥ 15 32 3 (Gibeo); 40 i JH 391K Ik
A (Rl = RAED B AR A \]); ERK1/2
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YRR AR W FLEh P A bR &
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B 1 ZAMIEEA8 heVIREEUNE. A: XHIEZH; B: GenZH; C:
5—FUZH; D: PD980594H; E: Gen+5—FUZH; F: PD98059+GenZH;
G: PD98059+5—FU%H; H: PD98059+Gen+5—FUZH. ‘P<0.05 vs
SHRBZH, P<0.05 vs AHIPDIS0SHIA R 25104, “P<0.01 vs
JNPDY98OSIRIRT R/ ZHIZH, P<0.01 vs PDYS059ZH.

AR 490 nm Akl & BEFLIEOE BE(A)E, SE5
FAL 3K, 5L (inhibition ratio, IR), IR(%)
= (1-Z4WMAME/ XS LA {E) X 100%.

1.2.4 7 X 2 ie AR A ) 2 i B B0 KA 10 Bk
KHIHMHCCO7-L4I i LA 1 X 1074>/4L.41 vk
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(T4, 4 CRHE12-24 h, AN, PBS(FIA) &
AR, IAPLILAEHS00 wL, 37 CilEti
#5130 min, 0 MACEROR K488 nmi K AL
Ko 26565, LIMODIFITHAT: 3 Hr4i fliDN A
B MOGHUR 73 #r, SR 3R,

1.2.5 Western blot#& M ¥ ERK1/2(t-ERK1/2) %
R ALERK1/2(p-ERK 1/2)88 %% & £ ik : 4
Moz A, BOGEEKIAIMMHECC97-L40 e, LA3
X 10N/ LA PRI FE B b6 LA T, f:fL2 mL
S B, BEA 2N R AL, FEFR24 hiG B,
AANFIAL LR 22 RS 7R, K5 9748 hJb, PBS(Ti
APEE A a2k, UK FInAN400 pLi) A A b
TR CGRAR R 5 H AR R R S ), vk B
Sk /N Lo W F T U B 400 i, O S A 4 B RE P
o1, YK L5 &30 min, 4 °C 14000 g %5210 min, />
DR FIEWREHEPE T, Il &5 ik
. BCA 8 &, KL IE, 14 R i
(1 A-GZH B S AFRHE it FIAF I 2 1A S (FRRE 104
%25 uLar Al AN96 LIk, B B3 E AL, A
200 pL BCATAEW, B2)J5, 37 CHF A 30 min,
AR ERIG, T BB U570 nmr)k
FEFEAE, ebilbndE M2, v S ARIIRE & ) 8 ik
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2 BR
2.1 MTS #in]48 h & 24 4 40374 BT % 2m ReL 3 584
DL 2P ALY e W A 4 i AR K (P<0.05) (8]
1). [{i, PD98059. Gen. PD98059+Gen.
5-FU. PD98059+5-FU. Gen+5-FU.
PD98059+G en+5-F U4 Xf T 41 il () 0541 2%
439 M 13.68%. 18.01%. 23.86%. 20.58%-
24.44%. 22.92%. 27.95%, PD980SOTHALFE1 h
(%) 24 ) 20 00 1) e 12 B S v R . . 24 0
A A A TR B R 2 R 2R (0 B 0, B Gen,
5-FU. Gen+5-FUKRIEHIMHCCI7-LA 3851
YEH TR ELERKIE B A3, (HAE ME— AL, FH
ER KUl % n] {2 83k = # 6 MHCC97-L41 fe it 184
B AE .
2.2 mi A GenZlGy/G, W40 fuysk /b, S
W%, BHASHA; S-FUZISIAZN A W2, G/M
140 W Sk, BT S PD980S9ZH S 4 Hiu
W2, Gy/MIAA kb, B SH; Gent+5-FU4L
5-FUREHLGentI Gy G kb, — 35 %S JHBH v
(P [E) A F AN B 2, BRLA SHA(IEI2).
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8, HGy/G 4K PDIS0SIA ik /b #iGen
1% JHWERKJG Gentls vl #ESIG, 1 17 S
g, HARIEBIA G 51257, BEHTHIHIERKIE
% A FE P Gen X MHC CO7-LAHI LG, /G, 3 1) 9k 2>
YRR, T =2 % SHABH A G W 242 46, (P>0.05), X
P Genis $FMHCCO7-L4N g S i 5 ER Kl
% 2 VA BHTERK[F15-FU4L 5 PD98059 A
S-FUSLHI LR, JO6rSI4n B 56 4%, Gy/MI
H0, FH5-FUHSFMHCCI7-L4H i SI BHL#E 5
ERKG# #AH G, (AR AN, HAPHIERKIE
4 AT L BES-FUXFMHC CO7-L4H i S 33 B i 1) 444
IFG/ MBI/, FHBTERKFGen+5-FU4L,
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REEEL A

PD98059HENE IIGen+5-FUR Gy/G, 41 ffa 1y 21>
P, B ES 140 i 5e 4 FHL A, Gy/MBAhO0, BEHE
NG I SIFAL, e S, $27RGen+5-
FU4Li% EMHCC7-L4H M S HIBH #F 5 ER Kl #%
AR, e AL, HAPHIE R KI# i n] e it
Gen+5-FUXMHCC97-LAI K Gy/G, I FIG /M
ek AR I (1812).

2.3 Western blot &Zt-ERKI12[ AN K ikEE R
AR, p-ERK1/2 AR 05 & 1 s BURAR XA
Gent+5-FU. 5-FU. X4, Gen. PD98059.
PD98059+5-FU. PD98059+Gen. PD98059+Gen+5-
FU, #&/R5-FUMNIGen+5-FUMET48 hfi, 157] 3%
BEMHCCO7-LA RERK /2551, M GentF 48 h
Ji, p-ERK1240/MIERE D, [ HIBE TR 254741
ERK /25— (1 3).

3L
ERK /25 538 % 4 40 4 Jif 8 ¥ 77 (100 4 2,
by R 2 0 o 498 B 1 IR AR, AN M 4 B i 4
JfJE S S B, AR 22 24 0 T 5 e iR 4 ) A
OYAG T B AN R T SRAER A . MaZE
UEBAZE R A1, Genfit B Sl 0 i s 40 i A A
IS A i, FH A KtV A FIN F-e B TS 1, 1
Mm#idlcyclin D145 5 NF-k BA R IEF =W 1) 5=
ik, TMicyclin DAEZH LG, /S LAk T 0 75 1 41
JEE A", fiklcyclin DA S04 G,/G, HHFH
. GuaE Il AR S G 4R, Gen [T
MHCCO7-HAH 58 . Kb 51228, 1554
FVE T, I RIR B, Gy/G 34N PR A, SHH4N
Mg . FFEMHCCO7-HAIMHCCO7-L41 il ) T
[R5 AS [R5 # 1% RE R P40 L 3R, & e B
i, Ja A R RAR AR A R PR, Gentliid 1
NG /S WA Sk 175 S S WIBH v, SIYTRHIE i B
Gen/b HFKERK /273G MK LI, FHIERK /2
TH % AT HKP T Genistein 75 5 [0 T 41 i SHIBH .
—MNA, BT E R K& 48 ] LU 3k 41 i A
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AR SIS W B i, ST RHAF 23 i 5-F UL 2
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