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Abstract

AIM: To explore whether genistein and 5-FU has
synergistic inhibitory effect on the proliferation
of human hepatic cancer cells (MHCC97-L).

METHODS: MTT method was used to assay the
biological activities of different concentrations
of genistein and 5-FU in MHCC97-L cells. The
inverted microscope was used to observe the
influence of combined genistein and 5-FU on the
morphological changes of MHCC97-L cells. After
the cells were stained with Hoechst 33342 and
observed under a fluorescence microscope, apop-

tosis index was calculated.

RESULTS: Both genistein and 5-FU could ef-
fectively inhibit the proliferation of MHCC97-L
cells in a dose- and time-dependent manner.
When used alone, the ICs, (48 h) of genistein and
5-FU for MHCC97-L cells was 174.17 pmol/L
and 40.02 pmol/L, respectively. When used in
combination, the ICs, of genistein and 5-FU was
66.03 pumol/L and 16.51 umol/L. The cell den-
sity in the combination group was lower than
the two monotherapy groups. Morphologic
characteristics of apoptotic cells, such as cyto-
plasmic clouding, cell shrinkage and cytoplas-
mic vacuolation, were observed. Typical apop-
tosis was confirmed by fluorescence microscopy.
The apoptosis index was 17.55% in the genistein
group, 15.63 in the 5-FU group, and 30.38% in
the combination group.

CONCLUSION: Genistein and 5-FU can exert
synergistic inhibitory effects on the growth of
MHCC97-L cells possibly via mechanism associ-
ated with inducing apoptosis.

Key Words: Genistein; 5-FU; MHCC97-L cell line;
Apoptosis

Liu D, Zhao ZX. Genistein combined with 5-FU inhibits
cell proliferation in human hepatocellular cancer cell line
MHCC97-L. Shijie Huaren Xiaohua Zazhi 2012; 20(26):
2474-2478

BE
BH: K itGenistein 5-FUBE A 3F AN J5
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7 Z Ao VE R B 18] ZAR MK A 48 hE R BTy
1C5(Genistein) # 174.17 umol/L, 1Csy(5-FU)#
40.02 pmol/L; 48 hix A Bt #91C5(Genistein) #
66.03 pmol/L. ICsy(5-FU)#416.51 pmol/L; 4]
ERMBELERET, HAmieE EHARTT
Mo, MEREamAe sl A4k % . TR, MR RBR
“o” E, KRABRA B MA T AL A
2, RAFEERT T, HWURymiets 2
AKFRBLER LG AR @R, BTIRHK
Genisteinl 4 17.55%, 5-FU4A #15.63%, B A
28 4 30.38%.

Gt WAy B kAR R 3 T A AN R
MHCC97-L4m Ly & K B8 9 396 4E A, 3%
48 25 8F, Genistein ™ vA3S & 5-FU# 57 2k, 5
520 LB = T AT HAE R AL 2 —.

KB JeB R EER; R RE; MHCCI7-L; 40k
AT
XY, XBHT. Genistein55-FUBKEN ATEMIEMHCCI7-L

BUFUBIEIER. EFENBIRGE 2012; 20(26): 2474-2478
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41 o 9 (hepatocellular carcinoma, HCC) /& —
KL T- R PGV, BAR TRV HE A
N VRIT R 0 e A 3T B, (R G B
53R SR % W R T 1) SRS S-F U

RS N ARRH B )2 N IR IR, 3 X %
HURYE— M, ZRHSIKEE EZ, Kk, 3
R ME S, REE. QUMPME Y E E
KEJILE X R R M (Genistein) & K5
FE A KR FE P R IR AR = 1, 3T AR AT
IR LA WA TR IR I RUR. Genistein
TH R PUOME R A AE L o] R 4 i
Ty ) B T A T IS PR A bR i
WA PUEALIER . MEIDN A SR B GG

O iR ()42 28 T A0 M A 0 5 2 R I
G WU 4 e s A R U 3L T kRN R A
T 743 B0 F 5 [ 2 ORI . AR
Genistein. 5-FU R A A/E FH T 44 40 T 95
MHCCO7-L4I i, HT PR 2545 S iR T
F5 0 & GenisteinXf 5-FUF 5 T 40 B 8 1= 1)
HRE .

1 MRFSE
1.1 A4 A4 RMHECCO7-LIY [ & H oK%
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JFFERFFEFT. Genistein(4i/% 498%). MTTHI
EDTA(Sigma/s ), S-FUCKEE SR ILIR A 7)),
MR E ML (Hyclone A ), BRER FIEEA — H
FEAFH(DMSO)(Amresco /s ), DMEM i1 57
F(GibcoA 7)), Hoechst33342(VL 7134 2 KA /),
AR Nk PV E = 4 B 4l
1.2 7%
1.2.1 @@ o3& F~: MHCC97-L4I i [ 5100 mL/L
5 2= 35 FIDMEM fm Bl 55 i & 137 C .
50 mL/L COBGFRFEHTFR, Ml a4, 4t itk
BEAEAC, R I, FBREEE AL, T 54
Jia, SRR AR,
1.2.2 %28 SRR AL A B FRAERT A . )
IR ZH(750.04% DMSO). GenisteinZl(10. 20.
40, 80. 160 pmol/L). 5-FU41(2.5. 5. 10,
20, 40 pmol/L)FIELA41(10.0+2.5. 20+5,
40+10. 80+20. 160+40 umol/L).
1.2.3 MTT: OB K BIMHCCI7-LAA Y, LA
4X10°AN/FLAN ML 3 -8R T 3896 FLAR, 3L
100 p LA &M, BEH RS AL, H59%24 hE,
I MIMAAS F AR BE R 25, BLZE200 ul, 3HAR 5
MHEFR24. 48, 72 hiE, IMAMTT(S g/L), BE4L
20 L, 4kSE0F F 4 h. 4 b WA FL A 115 7RI,
HIDMSO 150 pL/AL, #&F 4 E4i3% 10 min, T
BEEFRAX 570 nm Akl g R FLROG B (A ME, SE
B3R, HEANHIZRAR). IR(%) = (1-249)40
AMH/X FRAAME) X 100%.
1.2.4 1Cs,: AR IE1H 57 logDm = -a/b(Dm A #I
Jo 3R 50%IN (R 25 BE, BITICS,), 15 Genis-
tein. 5-FU L FIIDEHT I PR A 250K B2 (IC o).
1.2.5 4] B R AL a0 B0 7 245 5 T4k Ok
A K IMHCCO7-L41 i, BA3 X 10°4N/FL41 i
WD T2 6Lk, BEL2 mLg0 ML &M, 420
W3NE AL, HidR24 hiE, IIAF70.04% DMSOH:
R~ 80 umol/L Genistein, 20 pumol/L 5-FUF!
80 umol/L Genistein+20 pmol/L 5-FUREA 5577
W, AbFRT72 b, 1 DA NS A R
SICAR AR
1.2.6 Hoechst 333425¢ ., 3¢ & M5 2m A8 = HIOK
BUEKWIMHCCO7-LAN fh, L2 X 10441
JOUA BE Rl T 142 4925 emfj4 R A, 1557
24 W5, IIAF0.04% DMSOR M. 80 pmol/L
Genisteiny 20 umol/L 5-FUAI80 umol/L Genis-
tein+20 umol/L 5-FUBKG IR, ALEH48 h)F,
PBSYE3VK, A1 mL Hoechst 3334244, ¢
EF10 minJ5, PBSYE2IR, & T-2O0BMEE N,

A7 B A 5
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pax’cl AE HIHIZR (%)
{umol/L) 24 h 48 h 72 h 24 h 48 h 72 h
IRE 0.297 +0.017 0.309+0.016 0.330 +0.029 = = =
BNIRA 0.295 +0.023 0.305+0.018 0.323+0.026 0.67 1.3 2.12
Genistein
10 0.288 + 0.030 0.279 +0.009 0.279+0.013 3.03 9.62 15.45
20 0.268 + 0.006 0.264 +0.016° 0.243 +0.025 9.76 14.48 26.36
40 0.261+0.012° 0.251+0.013" 0.236 +0.022" 12.12 18.69 28.48
80 0.251 +0.014° 0.208 +0.012° 0.133+0.015° 15.49 32.62 59.70
160 0.232 +0.008" 0.146 £0.019" 0.122£0.017° 21.89 52.70 63.03
5-FU
2.5 0.276 +0.020 0.281 +0.002 0.266 + 0.008 7.07 8.97 19.39
5 0.271+0.011 0.267 +0.009 0.235 +0.034 8.75 13.51 28.79
10 0.270+0.016 0.247 £0.012° 0.227 £0.027° 9.09 19.99 31.21
20 0.253 +0.037 0.200 +0.010° 0.189+0.016° 14.81 35.21 42.73
40 0.230+0.017° 0.149 +0.027° 0.137£0.012° 22.56 51.73 58.48
Gen+5-FU
1042.5 0.272 £0.010 0.261+0.012 0.232+0.011° 8.42 15.45 29.70
20+5 0.262 +0.022 0.241 +0.009° 0.220 +0.005° 11.78 21.93 33.33
40+10 0.255 + 0.008 0.232+£0.014° 0.190 £ 0.015" 14.14 24.85 42.42
80+20 0.242 +0.016° 0.148 +0.020° 0.108 +0.014° 18.52 52.06 67.27
160+40 0.223 +0.010° 0.117 £0.020° 0.079£0.015° 24.92 62.10 76.06
°P<0.05, °P<0.01 vs NIBLE.
126 FH 340 nm 13U W8 E LS4 08 T4 0, SEG
I3, BEALTHECAS [FPLEF 1 0004~ 41 A%,
THHFTAREAD. AL(%) = BAYRRETHRIE  HE m=)st= ICsolumol/l) A&
M40 IR AZ S 50/1 000 X 100%. Genistein Y =0.83X-1.86 174.17 0.99
5-FU Y = 0.88X - 1.41 40.02 0.99

Zit A Hi Hmean = SDE RN, FH
SPSS16.0F AT e 143 AT, WAL IR 3550 Lh iR
FHAS S, P<0.05 4 25 5545 et 24 X

2 BR

2.1 MTT DM SO JH-J2 4H Jifd 1) 38 5 0 B A fr 41
HI1E ], B Genistein.  S-FUR LK) 384 hn A0 4E
I ] P SaE K, 5K JET- s 240 O 400 1) 1 FH 52 8 34
55, S I S P 7R R I R A I (e 1),

2.2 ICy, 48 hEJHINIC(Genistein) hy174.17
pumol/L, 1Cy(5-FU)440.02 pmol/L, 5 H I
ICso(Genistein) 466.03 umol/L. 1Cs,(5-FU)N
16.51 pmol/L. Genistein L HH ¥ & 2 BCH ik &
(12.641f%, 5-FUSLFH I B2 B R FE (1242 4%
(#2).

2.3 BIE RMEAMRGmBLATHHEF TR
505 WA~ A A 572 his 5
X HRATEOAL, S5 R BoR, 2IMA 4n i LA i B
R, U REA  H I A  RIE, R LR R

Gen+b-FU Y =1.08X-2.07 66.03+16.51 0.95

(OAET A0 I, MR % B R T e, ORLIE S g, JF
Wi g, HIBH 290 A i o W
M0 B A H B Bk e (1 1),

2.4 Hoechst 333423 . 3 &, 58 W iss A
A 25 A A 348 h)G 5 IR LA, 453
TN, 2L oy AN A R S I S O I
R T4 M, R FECZE 40 S 5RO AR
P, W WD VFR GRSy A {E 40 M s R [ 9
T 45 3L, Genisteindl 417.55%, 5-FU4L
h15.63%, W41 430.38%(142).

3 e

LR T AR e H ™ E . A1
AR MRS, FEONREEM
S 1K) I B AE L TF, T O A K e
GenisteinJt: 2 U FARTGVEY I, FEATE dbE,
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S_FUBSFARELRN  tein. 5-FU%A
MHCCO7-L4Biafy A 1R A Tk

S SUAT BRI SUM R A, T FLA 2K
FREEL, B HE, DI, 25752, AL
D A 5080 25290 0 L T, 31285 60 09
FIAT AR, WS 2590 BRI, 1 Sy

R 22 PR 259 A A5EAE IR = L. BFo
N, Genistein [l 75 FILIRE . 375 BRI
2 7B I BN R e A B
PH TR S I PO R AE L, B AT G5 S
MHCCO7-LAN 7 7= A AH S 4R
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SHYR0( x 200).
A: ATHEZH; B: Ge—
nisteinfl; C: 5—FU
H; D: JEA4H.

2 RABNME
TGenistein, 5-FU
PRARKBES
MHCC97-L/Bfa )3
THESEE
(x 400). A: XFHEZH;
B: GenisteinZf; C:
5-FU#4; D: &
2H.

AW R B8, Genistein, S-FURH &
I5CH AT AR MHCCO7-L 40 g a5, S
2 55 25030 AR HTIN (] AR OC R 1HE48 h
PR ROR EIC,,, Genisteinfi FH Uk 5 % 156 FH Uk 5 1K)
2.641i%, 5-FU IR LR IR L 92,4248, 7]
DL 247 5 L 1 % 1 B ] 0051 26 1 H &
BUMRZ, JUH>S-FURM A&, Al PR
FOAN R RN, T2 257 It 6 0 0 1 fe v
SER TR P BN, 2 Al gn s R Y
B R, WEEELN M LA A . A . TR Ik

ST I m AL, AR
Genistein%}5-FU
i 5 AT R a0
TR,
BT % W6 IRAL I 7
KR IT 57
h My ot 2h 1% AR
FARAERE L B,
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