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HIK: BRMEARRGIT B AR GAE— e, FRUIBRSREPMHEEBERRE,
TR PR FBRIERAT, ABFSEAHHRES . S-FU RZEEEA 1R
TR (SMMC-7721 AFFE4EM, R15 KRFE4MD MRk, HitHE
PUEEREEE EEHD B RERE 5-FU X4 UG/ RALE, AR a7
BT A 3 B R T i 25 B R B

Fiik: fEAWRG, HIMESE SMMC-7721 AJFE4ML, R15 KEFFEAR, HHA
FWERE VAL . AFKRER 5-FU XA BN, NAARESREE.
MTT tLfavk. Hochest Befa. FEHF . A, BAHMBA (Flow CytoMeter, FCM)
H! Western % E I (Western blotting) 771k, RN KM. 5-FU RFEAEA X HHE
M IVER .

ZE: BRI 2 A B R A TR RN FIRHR], 40 M T A 2 W 5 b e 40 Ze L
MRREE, /NG EET G, B RENE LI R IETME, MTT &R
o 2 R A HURERL Sh3d SMMC-7721 A PRI, R15 K BUFREAUR MBS TES
B AMEIER; FCM 4R B8 SMMC-7721 AFHEMK, R15 KRIPEHRESY
ACFE S PR T4 AR 3G, 3 BT a0 s S 4 R RS S s 4 A T Ve B
Ve R B R RN Z5 Mo B2 B 38 Bl 2 84 ;. Western blotting 45 & ] Bax. Caspase3.
Caspase8 2 HRIAN M, T Bel-2 & HRILFFK.

2k HHESEHRTRE —NEROTIEZY; GHEESERBE 5S-FU RILH
EEIROR: A HARERE S EAY, SRaRET, BiERTEl
caspases-3. caspases-8 fl caspases-9, F£Fifi bel-2 IRIE, i AR T REH
FHRRIE, (Rt E g T LA SIHUE IR AU AU BB AR 4
BT B .
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The synergistic effect of Organic Silicone Quaternary Ammonium Salt and
5-FU on hepatocellular carcinoma in vitro

Abstract

Purpose:There are still some difficulties we faced in the clinical treatment of HCC. The
implantation metastasis in liver cancer operation is an urgent problem needed to be solved. In
this study, we have investigated the effects of individual and joint action of organic silicone
quaternary ammonium salt (Jieyoushen) and 5-fluorouracil (5-FU) in human hepatocellular
carcinoma SMMC7721 cells lines and R15 cell lines of rat in vitro. Here we assessed the
characteristics of the drugs to explore the effects of individual and joint action of Jieyoushen
and 5-FU.

Methods: MTT assay was used to investigate the inhibitory effects of these agents. Electron
microscopy and Hoechst 33342 staining were used to observe the morphological changes of
liver cell lines treated with Jieyoushen and 5-FU. Flow cytometry were performed to detect
the cycle and apoptosis of liver cell lines with Jieyoushen and 5-FU. The expression of
caspases-3 and 8, bax, bcl-2, and survivin protein in these cells were determined by western
blotting.

Results: The results of MTT assays showed that single and joint action Jieyoushen and 5-FU
inhibited the proliferation of liver carcinoma cell lines in a dose-and time-dependent manner
respectively. And electron microscopy and Hoechst 33342 staining showed that characteristic
apoptotic bodies were visible in apoptotic cell treated with Jieyoushen and 5-FU. Flow
cytometry results indicated that the percentages of cells at GO/G1 phase gradually increased,
while gradually decreased during S phase after the treatment. The medication leds to the
changes on expression of proteins caspases-3, -8, bax, bcl-2 and survivin. Compared with the
control group, the expression levels of bax, caspase-8 and caspase-3 protein increased
significantly in the SMMC7721 and R15 cells after 24 hours treatment, meanwhile, the bcl-2
protein expression decreased significantly.

Conclusions: It can be concluded that the combination of Jieyoushen with 5-FU showed a
better inhibitory effect than either agent alone. The mechanism of action could be the

synergistic arrest of the cell cycle, induction of apoptosis, activation of caspases-3, 8 and 9,
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and down-regulation bcl-2 expression. So, it can be indicated that the combination of
Jieyoushen with 5-FU exerted a synergistic anti-cancer effect on HCC growth, via the impact
on the proteins of mitochondrial signaling pathway and the positive film, produced by
Jieyoushen, which had a mechanical shielding effect on tumor cell membrane. So Jieyoushen
will be a useful ancillary drug to improve the effectiveness of chemotherapeutic agents in the
treatment of live cancer, which might be useful for the further development of anticancer
drugs.

Keywords: JUC; 5-FU; HCC; anticancer; apoptosis; implantation metastasis
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F—E 5 F

JFF 48 7% (hepatocellular carcinoma, HCC)RE E &% BB L —, TEEH
ANFKARRR. KEBAENR201EFERMN—MHALRER: FHEASREBEEMREARE
HEA PR B AL, EREBSEEHL bR RS A, e B R R 3R R S
HRFREHLNE=AL, BHEEREBSCEHA NS AP, BEEFRAMERITSE
BARKRE, WITAREMEFRE T —ER’A, BHTHESEREY, BHER.
BERRAR. BV, IHMLT . BUT AU, MRTEMESAT, R E A MR
THEZERRE. KEMFITREVIAR, WENLEBER TS5 T RN RDE
o AR A EEER, REEREER. MR AN S HHEHEE X,
RS AMRAT RS FUREN . mERNMMPEERNRE, EREA. BEE L RREKRAE
RS BB A LN B EINER. EANAARERRRERT, R R fegeids
RN, EERTRRTE, R THRMEM, WSBOER 4 R8SE & HLriE
WLk, SBABENIER S SEEEL FRRLEREMBEAML, BEFE
B & ED . BRRMAE BRNET FREEEFR, BT, AANE, W7 HEMS
FFRERIT M EEFEYY. RIS MR RR, LA SRR R
k. RBEATT AR A &R BE ST AMERARMRRE, BiRSRAE
S FACEX AR A RE ., BRRERRARETT AT T —RIVFA, FET
REAMER AR I BT I KRB R, FTRIURRIT Y, ARG
SRR T 14

1.1 REIER R0 T YA OT R R

PRI ERL PR, SHERMARIIRE, FEERMEEE LAY, S35
HMIEFEEE. b, RASHEEMNMERTHAN. b TRERAEBTEDR/ERIE
FREEEREE OAEERE, URGRERNRE, 5IRARERKETER. BEE S
BEREREIFE— A, &4 T, BENTEMFEEFNKNEMN, mipEEREIRTRE
FEENER .. FHERD T EY 2T R FERE R FER N — N aH s, ©XHE
RIRE . RBEEEE ZRAT R R REFRM T HOMEL, BE S FRAROAR KR,
FHEGIT DB P AR T T B, FENEN ST MR TREAT R, REER
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RYERPER RS TEDFRE R, TLUEREREBSERUEI®ITVEKP. B
R % AR AR . R RS HBV MERFEY. IEHER—BH 5
Y, KPS0 R (RS e 2R 5 T AT R T A8 2 R K 3
MO A, (RO sE, IR, 4L R R
HRRSBARORERR R, FHit, MAHTIHERERBERFHSTEWS
DUBPR A ER 2 IR T 06 7 SR SR AL IR St (BB LR AIVG T 8L AR IEAER, FHERIA T
EYPENEITTRIE T EEH0, TUARG SESFEBRMANNER, RRAMES
2 BR7E R P OPLEIBT ST S PR A ] B 4k

1.1.1 MAPKfES¥ %

19> 3% R 1% 5 A BB (mitogen-activated protein kinases,MAP ¥ MAPK)%% &
HZAYMESEEMEFIEERBZ —, MAPK K41 MBS 5 &5 219 R,
A FHMMF=E RE S BB P RAEREN & A ERA R MR T A
B R . MR R A S MR E B2 W B UIAHC, 1Mo FF8 40 M iy 851 5%
L4 ESHFEBEN, MAPK E54EFEKNFEESBU M S T2 B
i, THREFBEFIBEEEZEEHIT., MAPK #H 3 XEAES
MAP3K-MAP2K-MAPK 4 i, K X BERRAL R LIS 51518 2 TN E 2T . MAPK
15 5B KB T EAFEHAMIME 5 8T BB (extracellular signal-regulated kinase, ERK). [
0% 5 A B8 (stress-activated protein kinase SAPK), c-Jun 3% A i ¥4 &% (c-Jun N-terminal
kinase,c-INK)F1 p381'°). ERK ¥ S 5MMAI4 K. 1855501k, SAPK/INK Hl p38
EH5RERNSETI Cai ZAPWITUEI, RATHH AT A4, B o I
B A RFRIE, BEILE S TNF-o f1 IL-13 17K, 3 H p38 Fl ERK K&k T,
c- INK MjRIEBH KA B, B, ITHR Caspases (cysteine aspartic acid specific
protease ) LABAT 4l A T-TT 2 B2 S i P22,
1.1.2 PI3K/Akt, PKB/Aktf5 53 3l ¥

Akt B RHMAEEN — N RBERYEF, 2ARRTH—RES#HSES, =
MRAAATF 1991 FREREHK—FER, SHEREN v-Ak @ERWE, BT
%0 At P, Akt AR R ERREEEM, FMEREEREKE, B Ak
AT S MLE I A A T, (A A I P, PISK/AKt, PKB/AKt 15 5 #
FEBAEBH IR RRAE . R AT KR ERER  BEA RN EENE SEE,
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BEBREAZFSHIRE. 2H5ARMNAEKSHEE. AlEE B EE%E. BER Ak
EEERS E5MENERS %Y, RHREEFATSERY, BRBSAHFARIA,
FENFEHAMS, PI3K/Akt {75 @A HXE T Spl fEHF/KF_LiA#E CSE R/
ik, 3 A CSE R MALF=Yy IRtk HaS 1085 X 40 R 300 8 0 (i T 8 4 R s e 81,
L PR SIE SEAE AT A AR, Akt Al pAkt RIAW S, 10 PI3K/Akt {5 538 B 5 i
¥ PTEN R SRR SER K, F #9 & B 5 K5 & DI REAIRErG 4 B T I i & . M58
HEMIIT PG . £TARI PIBK/AUmTOR B B 5 AR R 4 R B
YIMISS, VAT IR i v s T R T B E R P,
1.1.3  JanusZE [ RS B EEH( Janus protein tyrosine kinase,JAK) {55

Janus % [ B8 & B2 ¥4 88 ( Ja-nusproteintyrosinekinase, JAK) K5 S X iEHED
(signal transducer andactivatorof transcription, STAT){% 5 1 % J& 3 4E K AE PR BT 97 7 T
ZH—4&EH. HERAEAZHRIMES, WG EAMBBKZHA. IFN KiK. CC KK
ZARE RS gp130 FEM N K BB AR ITH S, I B ESHRImEE
FEIEEARAME, M. Bl REEDREEZHAEMNREFREZEERD. STATI.
STAT3 #1 STATS RULEBR P HEER 3 METHT. STAT EZFBRMME  REREK,
FEIEHAR T JLFAREHAFLERE RN . Bl STAT WA N & —FiEEH,
—BREIE, TR TR AR RY DNA, BLRERERNRE, (SR
MAE AR RR R, HFBMREMMAINGE. b &2 MR MR KAKFEEZAR
FAF7E STAT3 IHFSEHTE , STAT3 HRRSEA IS Fe 00 40 K Btk 544k I BE Ty -0,
sk NPT SE T JAK/STAT 155 T 8% 55 JFF 40 Itk JFEJE A0 PR 8t JR RO TBU AR SR, R
DU PR TI~TV BAZ1419 JAK-1 TR AR STAT-3 B A MREH B 5 T WK I~ 114
4, AT FERSREREE, 2, 28K TE. Aggarwal FHIRERY STAT3 i
s 5 R 40 R T TR 2 T R R A BUR R . HRTE /W E M7
Bl STAT3 MBERHNIF, HpaF—SATAERMSTH—EEAP, Kk
B PP R AT Re3 B STAT3 IR, DMERE— 5471 STAT3 7EIE & ik
SREFRER, hiE—5F RN STAT3 fFIRES o TR P,

1.1.4 HGF /c-Met {5 5K
FranpAE K EFHGF) 7F 80 FFABA I, HEX 4 LG iRm L3 /e mar
ZAFARAERKRAF. B2 -MEBREKET, BERIZHARS . LK. BIIK
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1R I3 A AR FA P o-Met & —F EUB RN, 4iF5 HGF 324K, b 45ku [ o« #H1 145ku
ML B A RMIREEL, BTRERBMEOXK, £ LERARRTE FEERNREL,
N, BBEMKRARFREKFER. cMet ZHIERERRT, HIMEA
M. BB, c-Met TEXRXSIFRES. ERFVIHXP, Battaro L1 kRE
T HGF 1 c-Met [IxR, [BIRM™4 K HGF fEA T c-Met 24k, R HGF/c-Met
R%. HGF Hid ¥ c-Met ZA T IMIETE. M. BAKBRRRES), c-Met
HBIE S S MARIREIEY. KBEE X, ERKEVREY, HGF-c-met 5% F i@
Rk RIE. B2 BB EIHKE. REESPHIRT 25 6 R KIS &4 iM% HGF
KL, FRET RAL T mRNA BREKFEL cmet BAMRIEKFE, GRR
B: AT BE My HGF K PaTRENRA, HEREHITEEN, RPERK
MBS, o-Met R RERBEUER; FHEHLAY c-met EAMKIE S mRNA f
KIEBETHEFAR, ERBEEITFE N, Vejchapipat ZPHGM T 55 HIAEHITFEAR
9 R A P R M0 v HGF, 45 SRR W1 FUR AT 88 ¥ HGF /K P T IR # x4 I
A, ZEREHUMERN, BHERENAEARS 0T HGF RiAKF 274K, ¥ HGF
KEET 1.0ng/ml KBEBREMBETGE. C-Met EFTEASFHREEEZETTES
AL, HFAMEF -Met HILERE, BERIEN c-Met FEAHMBMEH X HGF ##
Bz N EREL . Buk. HGF RR RSN MZZ). B RFEFEM, ¥ M HGF/c-Met
R REEM B MR B IEEEAE.
1.1.5 Wnt 5 5% K

Wnt {5 55 PEE AR H Wit BRERRENGESHT RS, SIUEEXRMRE K EVT
RE—NF#E. Wnt 5 SRBEEF AR RIEEEENRZER, HiEEESHL
witiE, AFEYRIERRETHAKET . BRI R AR IR, PUANZEE R,
AR EEARBARRNER, TEFEARMNS L. ARET. AR5, 40
To. NW%E. B -catenin I 5 2 1E AR G&EH (adhesion junction) FIfL G RILM, {H
JEREIE £ R armadillo BREKIFIEY), I HE Wit {55880 B FREEER
FKEMA, REMARZNAS Wt BBH 55— R LEFI/TCFs 456 \igiEE R
¥3%. B -catenin fEXKETEBRPHEERLERZNMACT, BEFERPXERAS
F, B-catenin fEN—FE KA, fi5 20 THEALERENER T haE™.,
60%-70%HIHEF RIH R EK Wit /55, Wnt {5580 8ET#EH T HRERE R
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Wi P98 4 R A2 R IR ). Bengochea MR I FZD3. FZD6. FZD7 7 HCC # R EKik,
1 FZD7 MR &RIES HCC F Wnt/ B -catenin FHMEIEHE X, Wnt-3 [EREN 5%
PRI AR FISRE0E HCC Hf Wnt/ B -catenin 1558 %™, Yoshikawa Z“SF57 K
46%#] HCC  Wnt-10B 5 )7 X357 ¥ L4k, 3£ LU B -catenin 4K i 7 =X 40140 [ 4=
K, Rik/KF5 B -catenin/TCF iEHEFHEVIHHIC, 7E Wnt-10B FEHEEER (48 2 B -catenin
KRR W c-myc. CyclinD1 HJZRE T . BEEZH# Wnt/ B -catenin {5 5@ HEEM
R ERBRERNSIRERBARIRN, A5 YR 7 IR 4L T Bt
M. DRIIEFFEREAHIAK 245 UK P DB T DA 334 Wt 3B B 5 544 31,
1.1.6 bk

LR VR A0 A B AR R0, A T R R R A R B B R S R R T
HEUReRE K. RAAREERRT SRR hE LM, MEERERBEROEE .
FEFREWSEARATS, TREEESSTARATCY. SR EERELRARET R
%2, 4% Bel-2 KKK AR MMAIETAESFEHETS, & BH3 441N
Bel-2 FHEA R S5 HEAE BH3 #9380 Bel-2 KKK AEA, W1 Bax, Bak %, FE
MR SRERASMNETR, $BAE BH3 SWBNERFBALRANE, 3hHE%
PABUE BV RS, BEARAL AR TN HRE, SRMMAE C (Cyte) BHPY,
NS RER AN DI RAEEL, SBAHRBARAWTIR. Cytc FBRBELR &
FATBRENEELSE, Cytc ST EMET-1 (Apaf-1). ATP/AATP 54 3R 4ELHL
MR T AR, JEAT#E— 58 3) caspase HEBER N, BAFGLR AR B F Y caspase-3
M caspase-7, SRAMAFET, HRLEREN: LRAEARATFREEHHEE
Ve, ZRLABOE S S AL T B R 5 S I A Tl A = 24k
A, BFRETERY A5 RER AEOEEM B NEMEAEZE, N5 ik
PR R BB NS, A REE SR, SR, BBES. BRI, BRS
BUAT SR T R A A ESEANER A ARRERAFY. WM e R R
Bel-2 fl Bel-x1 @A FERAASMNE, 1 Bel-2 FEART T 5l RAFEAE T 40 B BRER R hi 44k
. FEME TS, BCL-2 KIR(EM T KA (Bak. Bax. Bik 1 Bid) #i#i%, 5l
RHMZRBAE, FHBH3 SRR, HEBILRGE. (RATEAHMEBRIRNA
JG, SIRERARBCKENARGEE C MEMBED, HTEUE caspase BRI, FliE
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2 R 700 B SR A B S R WTER N, ZEJE & A R R TR A P WLt 2 i e
T e A DU 2P IR R AR VA T SR BT R A
1.1.7 VEGF#i ¥

i & P9 B2 40 i 4 K IR T (vascular endothelial growth factor, VEGF) X H: 5% f£(vascular
endothelial growth factor receptor, VEGFR)FIE 5 ¥ 3 1 i RIvE AL X I8 P Bz 40 Jif f 38
. 8. KEEBEMGELENREERER, RERMBELERR, 32k
IR K. B, %8, TR RBUESEEENERCSY, Esther %P
VEGF siRNA £ Lipofectamine 2000 Jig J1#A%% 4L #%E Hepal 29 4% SVEC4-10 41/l )=
RIL siR-VEGF Bef R TS HepG2 4 /il VEGF RIRIEFIWA I I, BFRIK
WL EFE. VEGF WREAKEEMENRELRERE . 8K, MEFEE. M. iE
(4 BRI TG % B B4 K10S, Zhong ST 5 &t AT AR BT ARG M 98 K H L5 AR,
XH ELISA K% BEHLNE T HRE VEGF MREAE, SRENMB HHFRERZHE
BTEEMBA. SERAAERTRERY. EARFEY, ERAHERTRERA.
1-3 SEAEE Y & VEGF()HL VEGF(H) & . ML TP %H#, AFP B4 VEGF N, #
Ui JBL R B ) R R R RHE R P 3 MR BT v o I 545 POl U #E VEGF/VEGFR-1
BESHFERT, VEGFR-1 WBEYW K—RIEHRNESH SN FHEENLZEET
B — PR
1.1.8 FAthi B

HAfE 55 FERR DAREGE S S ER, CHEZR-HEABARR. caspase
BN Notch 155 HEE%. 2 -5 HE#{41&42(Ubiquitin - proteasome pathway, UPP)
20 i Py = B R IR B VA R AR R B BRI, BTATIESE, AN MR AEEZ R
B AMAR R RS, IAERBTRIRE S, RENERBOMELEY TN SR
BRRAMEEAEEVINXR, XFEREHTHREN UPP SM4IMANEE AR
[ B AR 2R B T X AT« caspase(cystine containing asparate specific protease)i A& MR
BRI R, RRT-HEEPITE®, Caspase MIFE A MR TR+
A% CAER, LT Caspase BN ETFHFHIE5)H! Caspase FIPhATH! Caspase I H
AREE FIEHLEIT. Notch 155 B & — MO BT EE AT G SRS, |
ZHRAETREHAEHSIYT, hABWARRTHENIRE, SFAKKS b, $5H
EAET-%", Wang U3, Z % HBx 5 A L Notch 1551 B {2 3 FF 5
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K, Y UBx EF K HEPG2 XF LR HIAM, I Notch-1. Jagged-1 1 Hes-1 &
o i, ML DS AE . 4PN Notoh £5 S EERE, 17 SRR
R KA BB BH

2 LR, ERREEREZLREA. 2ERS 5. FERNESHRERZILR
MR RER, FEAXS FADFARRAESHREREMENRERETRE
BEER, FEESHFERREERIANRAE, M RENGESEIERTIER,
WREMIATHETRESEE, HESERUAR—XN—MXRER, T2 & ka4
HA XA RIS KR G5 608 B P s E F T E 5 R BTN T
YU, BERRWITOER A, TTRENENAT Y, BEAEKREEREEFN, X
BAEFRE, ABPIERE, REREEREMRLEREMT, RS mrsr
REFITX (S SEBEE D TRAVE— P THRIENRARBEIE], A by a R et
IRl b RIRK LIE.
12 BRHEESHETHAERRNLER
121 Rk SHKMRET

MR R AT — RPHEEE ™R R 4 R FE T 72 « SRR AN R T
BRSSO, BRI MR AR BB, WO EL R R 0 R T A S A0 A 2R
M4, e TR, SRRBUEE %% (mitochondrial permeability transition
pore) IWETTIH, LRAABBHAIE, TP —BAXNEATHEY, naRGaER
C. Smac/ Diablo%%s, FT-i#%SHF (apoptosis inducing factor). B&H H# 8 (Bcl-2)
F LA R (] BR P Fcaspase AT A B IS MR R BB KBRS, X—IREHBRENE
A S 7E 58 A K AR S A R RN RS RS EEEATT. AT m
% EE A AR AER TR TAHRE A R EHE SRR, ik B2t
RINEA TR, BORBFFRR: — L M5 R g 3 R R R A B
TR A RE, MGATHRRA MBS EFSEaRAT- g™,
MTTBF R — B 2540 . A 3B FT R AR R {5 54 SE BT 5 R L ik RS
M3, RASEMBMARGET, WTHERET PRI E A, hiE Rgb i
SlEMARATES S A ERELRE P REEEER.

1.2.2 Caspase 5 41 P37
Caspase KK B T RAERFRIEREREARE, S5FARERE TP HA
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FUAT 8 RS AR, Caspase& &5H_EAICINTE AN RIS P 7 AE M — L AR
EAE, RITLERNBRENE IS R IT 4 B SR A4 1E", Caspase-37£ Caspase
FKEPEREEEAL, SRAEARETHALER L, RRITARBT-KEEE
22—, ERREMERESE Y, 25028 ATRRELE. EXEOT, Caspase-3
FETHAMES, HFEUGEEMNBERERGFE, DA HRFEESETE S,
A BB BRSNS PR R Caspase-3, 5 151 I Caspase-3 77 5 12 41 i # 48 (# G 48 1R FT A 2K
W, MU, MBS R AN, RSB RIAT. B0 g A TR RS
JsRE R R, SO IR B TS S T 488 P 4 Y 8 Tk R IR R R
B2, RIS PIRE S R DL H S RS EUE R T B B 5% BT SMMCT7721 48 A T,
Caspase3. Caspase9% 5GCDCAEE S SMMCT21 A MRMAT IS, 5 BB RN
5-Fu#s FHepG24l L A 1= % caspase-8 41 F-caspase-3 )54k . 5-Fuilliid caspaseZf Ik 2 N 5
FHepG2A AT, BHWTI RN AEIEIRT:. & SHFRHSE LR A
1.2.3 p53HH

pS3EEE BN A R AR MR P B RAEBMMER, HHRh “ERAPL” , @k
% MR R PpS3 B F M RE 5 RIGRFF B MR 4 R BEEFE B ERS, hTiLigps3
PRI KT 5 R 4 4ps3 5 R AR K B AR B AR B AR — B0 i pS3 ik 3 K EL P ik
IR AET, 75 AP TLR(Toll-Like Receptor)5 14 B8 it PRI A7 5 (K575 AR 3 4
FRFT AREE, ARSI HEMBRTLREE KT, H HiZKIA EHh LN
BWIREIT R RO, 540, pS3ERYmRNAI T B h R IEEEMEA, ARk
SRt M A AT T R EE A A RO, BB S R A rad P53V SRS
TACE¥SIT R L 6051, 5 RISAE 2 ¥ M TACER T J AT 40 fu 788 58 & 6045 3t 47 5 Fet
2, HrhWAREPSIFEAMME. BIE&306, FRPSIFEMMEBE TIGITHE UL
H73.33%, BHE®ETIHEA46.67%P<0.05) . EPSIRIEH M BEPTHAETNEHE
ERTLEHEE X (P>0.05), 7 rad-P537F 5 WA TACEYR YT B 3 BF 40 s e i 12
BIPS3ZRIA P B 9T 3% . T S 2R F PCRAN I % SR RT-PCR I J7 ¥k Bl 77 24451 JB
R E BB AL NEF AL P psS3 SASPP2IH A RAEEN, XFASPP2ZmMRNABEAT
ERMNT. FFIRRIA24GI IR B E PpS3ERE B AL R I RERRET Y%, HREF
HRP P REE A20%, P<0.01: FEHL T ASPP2E5 GAPDHI K LI T34 40181,
FEFHLIP 40185, P>0.05; HEEHULREFHLSYRRMBIASPP2ERRE .. RE



ZHRFHEFEBL AT LKA S-FU I & MM AR T %0k

dFEH, pS3EERARLAS-PP2ER RN GBI F EENEH . HRRAEMRRA
H BLAR T S0%EAEpSIRATE G K, TS MI50%I% A Bl ffips3 st A B % R4, {HIF
FETHRERIRE R, HAE XL R A Rk EpS3 TR A MR IR 1R 6t T EE KNE. M
HFH &R E SR RS EEEFER ps3 BHAARpSIBR K MM “TFK”

[93,94]

1.2.4 Fas/FasL

Fas/Fas Bifk (Fas Ligand, Fas-L) RERWITHARAT- W IESFEHRABERZEZ—
it 8 40 0 BEAE PR IR B Th 3R 1 S B R U P B LA R . FasRIE T 5pS3REH
5%, XA 9k . 40 L e 3 Fas- LA 3 A X e 980 40 M 5 4 Uit T I8! FasHIFas-LEIRFAL
BRI T FEFR P EEHREL —. M FasHIFas- LD B K58, FERI
BB I 7L K I Fas-Fas-LR G A AR AT i R R iA T L E
EABINEE. WHEEMHRE%RERAMENEERX, T PSP HFas LRIXMAM
PR A LR A, it ) ¥ P FasS2 (4 BE BT T 7% 4 L W Fas/Fas-Li& 12 8% S AT, HBOET
M, HIEENBALBMSHNETREOR, RN T#THREF R G A, BE4S
FAFSE A Fas A FHITBOE T A 5, HRISHE BE &, SRMEA LR ER
B #B . REEPHARAwpSI RS S X E E )5 W4 L858
Fas/Fas-LZ 1k ¥ [F] {5 98 40 76 SR A B A BUBR I 29 VK BE( 600mg/ LYTER T RALT
BERT.

1.2.5 e-myc

c-mychE N R & B T B AEREMT KIK—FERE, A HRIALK—ERX
FIAMKSTZER. cmycERRZREAKIAFNANRBERER L —, EMBRAETEE
B EIEH 2P c-mycHIiE L Mc-MycE H M FRIES 5H MHAIMHE . ST E
— RN, HEZMHEREMIREAT, c-myckFEEIEMc-MycE AT K&
SRR EFTIHEK. c-mycR R RGBT FEEE, HRAFYR —Fri xR
T 5 M T oL B A A H ) R PBPL, RIERl c-my I B S 40 S SR R T D Y
BIER, HEEYEM g ad R 2 RRE Rk REART, RARNMHEES
#S 1 nFERTIO, cmycKcyclinD1 5 E2F 14 KA B 45 A2 40 4 & R B bt 18
A . lc-mycHlcyclinD 17 E2F 15 A F il rriIHCC A K e va 7 /EFUOY, 31
BRSO SR IC-myc E R AHCCH R E RIE, EFALPNRILANE TH, #IE



WX FHEFAEBT AWEEFL LA 5-FU TR @A R AT AR

WAL P RERE . C-mycEHRIE SHCCHIRMBER . Al B K NRSTR,
T SHCCHRI#BH W BN, RN LMEAHBHCCHE BEBINRIRZ —.

1.2.6 Bel-2H1Bax

Bel2EARKEMAMA T SR EEXROEN, TRAEREEA: KRR
RATEA, H—ERPATEA, FEEATRRKIE. AFRPRAZE L, X4k
MEREEENREER, LRk LAE L, Bl 2xkE B 5 e@THX
FAMHFEEMREEAERERMRENE, REFARET X" ik
. ZEARATEN, Bel2XKKEMRBEERFRERFE _RE, RATEARRRE
BARMIN TS, SEFTERSRAN, RETEASMBIERAIMNE L, FHEHE
THESHET. ARAECERTHRE, FHLNADikER, BLSBARETIY .
BENEATCEASHATCEARRREMAMERE, RTEAERETHMEE
F, 3 A4 88 PR VA TR F BRI SR R AR S A B B IO T R 2K, 15 T S B R T
Bel-25K ik & T B MPLRA T & B KNAR 5 ABax B A MIBcl-28 1, ZE& PR T
BRPEEEENEN, BaxZBcl2 EERERTF, IE%¥4% M Bax E2 &0 T4 MK
W, H4RZRRB. RO EBax B EIE, BUEHBaclER o4 TR AERE,
RSN KEEN BEA S, N5 RBMAEORER #IARATIS, B2,
24 40 8 1 A Baod il it B AR B REAR BB SE B R HE AR, TOBel-2WIAE SR R AR M B A 5 1E
JH DA R ) S e 00T, SRt ") B T R IR 2 3 T A I PRI 4 IR 1A Bax ik
SR AT TORE T B, B B EBcl-2RIE . F ST B R A T K IR
FHELIER.

1.2.7 Survivin

Survivin T #HIFIBREFXKENFNR . BREMGIARAT. RHHAREE. &5
WHARELREMEERNZEDR. EREMRAL T ERRtERE, SR
KE BB, . EREFEVMK. Survivin2 R TMEEAFH—F, EHEEHE
E TR AR . EHE® i WBI BT 5T T SMMC-7721 A 40 i ik Fhep G2
N 40 J vk B i 20 23 Survivin B B I RIETE AL, 45 53R 0 W3 bk A\ 40 B ik
Survivin¥) EE &L, WERTIEENRYA, EFEH1HE N, M85%HATEANR
Survivin & 2, FTH MRS58 K W Survivin® ik . R REIH R
Survivin®F A RIE S BFEMER. YAl BRI, HESurvivinfk B7EFERN R4
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ZHRFHEFEAL B A4 3 BE 5-FU 2 AT sn MG T A A 69 %R

kKESEVEEEREM. X5SurvivinE HFEME. JURE. fFIRE. RIRE. B
B RREEL B EEELAMEFTSuvivinfi AT BRE, X—EBIAZK
B Survivin® (1 FIAERIELA T RERA, JHEHBA T BE TR W — AN EE R
M SiE T2 th R, Survivinge FHE 4400 L BT A TS 40 bk b 34
ERACFRIRIE . Bk R R ER ol 7E 8 S B R s . iR £ Tt 5T & 9 -
SurvivinE A REETRH R LA REETREEZE.

1.3 EALST BT ST R

FHERRRE, —2RIAEET. B, ¥REZFANEN. FERESEERE
FEIO%A L . R REEMEIENR T ERE. BHFENRERNFERVIE,
DURIEHEDIBRIT B, MARVIRMTE, TESFARARIEFRILGEITE, FE
/N EFHT2HERE VIR, DAEIREMERIE, EKAEFHN B, FER /N T
AT LA B AR AR T I BRI TOABA RN B 1. Bl 288 oIk 52 8 Fa T
i, NUMRET. BEESRRESHELAE X, URERE, REELERE, ST
FRUIBR G IFE . FEFRIREBNERRVIREE KERIT IR, ¥
BITREFERT FR. ©5WT ZEAYIRT BEAN T, NAM 2, X
AR BBk M. R RKERIT ) bk U R S MR Rn 2.

FHBALST 25 i 2t B AEAE T B RIS T AT IR A, LR £ 251/ 25 (multidrug
resistance, MDR)IL%, HHiI KL FTHIAN, ERKIIS EEGE 5 2 F4sT 2825
PAELER BIEAIDS, LA FMLHITT A6l i I S i 25 M e B A B & ik . Weldon
A1 ok B RS B AR W MCF 740 i bk 1186 S BRI HEAT 4315 R ., MEKS(ERKS_E i
P i ik 5K 25 Bk APO-MCn Wit 25 YEAF/E I B AR HE . KisuckaZ ' IR B, B
F1 199 4 ML R A 29 BR L1210/ VCR(KF BT £ 251 25 5 ERKRF L BGE oG,  HpLHIAT
BE R ERK #4351 8 41 o R 7 2 25 12 5 A P-HE 5 B (P-glycoprotein, P-gp)3&H&RE
B30, P-gprl Y MNAMIASES, 41 H 9 VCRIK B RBIC M 7= 2L 25, TIMEK
RS HE N HIIPDI8059FIU01 26 7] LAFMHIERKIHHE, AT 1 40 il )9 VCRIK B 1 FLiSt %%
U210/VCRHi 2 .

MDR FE 401 K FEAE R AT RIMAR AR, Hitk, Wl = g Je AT A
ffl MDR HBE A S S22, G RRRY, il ME L MAPK R 40
FIEH TR MDR, #80 B aITF k. pest, BEA RIZEk A BATHR K

1}



Z2MREHEFLEAL A W T4 A 5-FU T i A A T 6 % vh

HREFAE, TERTAERSSGHTE, CERKENETEERTR, &F 20
REFAPE GG RBHEBEITHRER, BmREVARE ) EKBERES, LUAR)
WITR BRI, CUEK BE e,

HEHERAIT 24, 5-FU BRABAZHIBHEAXNTFER RNz —. XA
BT REFRESR—, —BERURA15% . WRETHLRSENREEAKSY, ©
FEAR NN S-FUR e I B AL, T DL B AR R v i R 5 P, ELBT R s i 3L
BB A M iR e IR H, T8 DNA WAwE R, EEA S iREdaw. =
SURMEDE (S-Fu)lE A AS-RIRERZ TG, fBB A RNA FFHREAFRMNE
Sof EoAh - B4 B — e R 1ER . 5-FU B4R Rk b7 209, 5t S A4
B, HERR REEA AR, ERANMBRKERBLET. 5-FU NA®REE
B SH KA N ) KR PR . SFKG N8 /D, MR R
HIKAESORE, FHESRERRK, BEWoPH. Lk EHSRES, KRBTSR
A, WERS AT BRI A A ERR . K. BMERIZ . (ERIRTEIAL. AN
St 255, MR T IR . Kk, BRSSP I5-FU i 24 e &
FURALALIT T R BB ABE. Ganten F'MEHE T5-FU EATHH4 M HepG2F!
Hep3b, AFLLE IG5 MK Fas KIPRARFEE T M A TR RIE K 35 S M
MMHE .

SEAERATREALS T IR TR R, R 2 2577 AWy duilt s — 2o by 2 3L
ST B E N ME MG 4T N EHBESE, FHENILT 2IHFTHRIE.
5-FU M TFBREWIT AR/ R &/ DAEAT 4P IS SRR, APAR KM
b TR BT UMHERAT A B S . B, 5-FU WS HITHERE
™ R Vs A P 1201250,

1.4 AT 3C R KPR HUIE B

R REERRBT TEF TR, AN BUT. 97, PHBITE, FRAAAS
EREREMHEES, BUTRIERX, FHERIUBIATE, BRSNSy RiaTT
SEuk, R ABEYY, FRFHIMEAYEE RN AR GBI EETR
Z—o BMEFARITERN BRI IENEETR. ARG, UIRBIELFREE
WIT TR, RREAEERET ERE, ERAEFW. SFER 7. BT, HE
2y, RBRIT A ST RYT IR SEAE SR A, EABAHE, HxmEas
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LMAFHEFEAL  AMEEE LIRS S-FU IS A AR =6 Yk

B, A BEIABIR BT H AU,

EHEM QUC) B—FKEGUEMEL, R —FMHFRNGKME, BYBEREWNE
Bokl . BOTE R KR, TERGIE SRR KRR B R Y (BB EERRE),
YEGIE R ARG E A, OB ETTE AW 5B AEYR X — T ERNA A
B, WM KBRS TRETEER, BEVEFES2%, AEK8%: K
Frit i E S AT RERERRRE BN, AR ERGE. SHEAYLEEAHE
Y I AL, TERE, ERARONA T RSERGT B Ef %
B, BERARBENEREMENERRBIRKHAE. HHEARE, REFIEAY AR
MARBRARIEREN AR BRNHRAAEAY B REERE, NHRARHAY
SHARAEBRY, UREBEARATRELYRE.

LAEYERR: WA B IR RE A B AR R R K8/ NI HUE DI BE; X5
— KB BE A PIVEBRA0R R FF SR ThBE . B EAIXA: B4MERREE /Lo
PRV RBOUEROR , RN A I 257 BT B IR, SEBIAAE L BT
MAFRE. EHFEMLEK. FREBMFOKICLH. LOTLHFM, X EZKRHEL
RIgtE, T8, XHARTEL, SHHAMRXS: @ RIUHAY IS FHERE
M. FramBsoeif G T KRR o EMFERR: REEERe, FHEHNYE
PR BIFTHIVEIT k. by EAEMTR: EEELRARTHIREMPRZK, §
. A, TROMOILBESHEE, ERETUE, AEHEAR. HThE
HATARGBEA B BEA AR SR ARTK: BERALEFRRENZEK,
Blin: HAAE. TUER. TRYR. AERSIR. OFCHAROTR: LHEHEZE, W
HHEUR; AHRBRCHE, FHR.

TR ISAPTE B R R T TG A  TF LT L7, T FELART IR 3 00 R B o AR £ R RO SR A A
Y (HE. EERRE), IR AR Bk 55 A Ac s & BoeT:, B2
YEAGUE RN - S5 Sk PR HIImE T SRR, AE RIRIREW, B
THETETEBO, HAHWAERBM: “BEE” A “IERAE7. BRI TT
NG HREEEE, HEMAKNXPIEE. ERAEES AN HETF (T4 iEt
Y, 7E B2 BRERA) R TEITE BIE ey R, X 7 s AR IR TAE ) (A A
) RABRAWMER, BB AEGRPREREFHTSE R8T, BIEYHRK
BRI R AR AR R, ORISR B MR A TP F ARG AR . B

13



2HAEHREFERT A A F GBS 5-FU st AT & SAC 7 2R T 6 % ve

MHLERRFFEIEFEEE T HAQImRME T — N RFMERIAE, AT bRk,
fRAGEIm A& . HaTHE AP OB KEOUEE A R ERR SRR PRI, KT
HEWeAmHE ™. BaiRH CmBtERuMEEA. B B TR b sEsvE
75 TH BT LIRS

BATEANE M R T R B “ IR, WA, B
CAAE AR PR R AT E R SE T, REIGUMRIER, REREFRIHR R LR
R, DFARDBETRBCERE W B M E RS, SRR RRE
B RISHRK B F R BRI, SCIRES AR SE T VM AA BT LA R b
HERE IR, RAVERIER . JHTEI I SRR T24 % E), 44T
AFWREE JUC 48, EUaESaasiifEER, BAREREBKBRR, ERIA
T2 PS3R A K Bel-23 ARIEMARALIESE T % 5 MR 41 A T n91E A .

MUACBYER A IR SEI0 AR b P AR T VA A RIS [ P 4t e S R R Ve, 3B
7~ JUC % e 40 2 15 A AR HER T4 L R I 4 IR A AL T T OB ks, Beardt
STAYIRRA, AN AYLEARN SR, R S5E50TAYHUIRR
e RRTRAEWRAEM, LUARIRA T 498 B R BEWTWEIER, s
PRI IR vayT R TR R BB R 254 X BB

14



ZMRFEHEFLELL HAsEZ 4 BAA- 5-FU sHAT B O R AT %R

PR AR IS 5-FU X 40 s 7 K% P TR R

M (JUC) B—MKBBIEME, RKEERD AEIREERS, B2 —FFE
MIGIKARL, B« HIER” TR 6, i mMEREa R AR 4=, ©42002
FERE T PEATMGHNEEER RN REM. T200653878 T E FDA Ak, EE
BB R g 2 IS MR U R AR A, K vk Rl T B2 kR TH,  RARFEL,
R “IERART & BREKE”, KREKZEBS AES AN, Dy e ks
[FER, RAKIHENIN. AT, RINEBHFALE JUC BEWITHWS-FU
xR 0 MR S T8 A TR, B8 JUC B BRI i e/, JEomi
55-FU R RAHREMR, SERHEES-FU BIBIER, ARKMERT LT R4H 8
Y R B

2.1 M5k

2.1.1 FEMEHGEA

(DERFTHAGYERM (JUC) M RMFRIEITRARA R RRIEME, WITAY
5-FU M 5 2 M K258 — BB gy (LA WERARAR EHAHET H20031075).

OANFES R SMMC-7721 2R %55 — B el RIF R AR 77, R15 KB
A MOk B LR T EY R R A

(3)% [ marker DM121. BEBURAGHEM 8 TS FIRERNBEARAFTRIELAH, EH
RIGAFEW 8 TR EEYRERERER AT, BCA EAEREEFEMWATEHE
ZR/AT (Beyotime), H§TRAEE R GARTNATR &M B 32 H Upstate 2 7.

(4)DMSO. MTT. PI FREHEMRFIMT Sigma-Aldrich A7,

(5)RPMI(Roswell Park Memorial Institute)1640 #5355 H GIBCO 4 & (Invitrogen
Corporation). FA4ILFE (FBS) T GIBCO A H] (Invitrogen Corporation).

(6)Annexin V-FITC apoptosis detection kit T BD Biosciences 22 7] o

(7)Hochest33342 F AR5 &M B LD EDRIERAA .

(8)Fi4Ak: Bcl-2 Antibody, Bax Antibody, Caspase-3 Antibody, Caspase-8 Antibody,
Survinvin Antibody (3¢ [ Upstate A7, 05-644); BRI EMNMEEIRCH L PR AL
EHARN P TP EER A .

15



2 RFHEFEHET AW F 4 3 BAA 5-FU 2T & SIS A R A T 6 %R

2.1.2 FEHABACH

(1) D-Hanks #: KH2PO4 0.06g, NaCl 8g, Na,HPO4.H,0 0.06g, NaHCO3 0.35g, KCl
0.4g, B4l 0.02g, IMAZETE/KY) 800ml, HiHEZEELHEM, ETRZE 1000ml, 5FEmEK
B, RFT4C.

(2) PBS Z2¥#: NaCl8g. KCl 0.2g. Na,HPO, 1.44g. KH,PO,4 0.24g, S0 800ml 2
BTK, 48, A HCHAY Ph{EZE 74, HAEETFKEARZ 1000ml, HEER
K, BREFT 4T,

(3) 0.25%JBkE: FREL 0.25¢ R BE, IO D-Hanks & 100ml, BIHEZE5wLWEM®, —
PSS SE, %%, 4CREFE.

(4) 0.5mol/L EDTA (Ph8.0): Na,EDTA - 2H20 186.1g BT 700ml £ & F/Kk+, H
10mol/L NaOH ¥A¥ i PH {7 8.0, #MiZKZ 1000ml, &EKXKBEERFT 4C.

(5) MTT #¥#: FREL 250mgMTT, JIA S0mIPBS, HiPEE ¥, TIRE, 23,
4CIRAE

(6) AUMUIEFREE: SEXHEFREM A LR 2/3 JWZEK P FF FXGE K b aaE s
2-3 REPTE — I A =BT, BDEEFFEMA 2.0g BREH (DMEM B3EH
BN 3.7gNaHCO3), AW ZMFISTMEM, A 10 FRAHHBEZNEEE, A
W Ph F 72 K, MXGKELAER, 1R (0.22um ) SEBRE, Hii4 90ml
B 10ml 28 56°C30 447K d K& I R4 L3 .

(7) BEZEHTH: BEAKRBRTERG /T UFIMALEFK 4ml, FEHEMETEE,
TF-20CHRTE.

®) HERMEMR: BAWEREREE (100 77 U) FMAEET/K sml, TROERE
3%, F-20CHRTE,

(9) 10% + LB RASDS): FREL 10Gsds MIA 90ml LB FK+, FEoBHEMEHE
SEAYME, AMIKE 100ml, HRRAE.

(10) 0.5mol/L. EDTA(Ph8.0): 186.1g 7K Z. ¢ I Z. 78 — S (Na,EDTA-2H,0)% T 700ml1
FZEFKP, AL 50ml 10mol/L NaOH ¥, i Ph % 8.0, #MKZE 1000ml, #iE
RA7.

(11) 1.0mol/L ] Tris-HCl ¥ #i(Tris: =F2 AR Z P ). B Tris RF 30.29¢, I A 7518
7K 200ml, F4EEMREERIWEERIAT PH HEHR A, MERBKEAZR 250ml, =i

16



ZMRFHEFEHL A s T4 KA 5-FU AT MmO AR A 69 %R

KEEEBTRF. Y PHERFKERE RSN Ph74, KEE 17ml; Ph7.5, W
£h® 16ml; Ph7.6, IR 15ml; PHS.0, ¥ E 10ml. 1.5mol/L(Ph {4 8.8). 0.5 mol/L(Ph
{8 6.8)f Tris-HC1 J7i% A L.

(12) 10% I HEEEL (AP): AP 0.1g MARB4E/K 1.0ml, IRFHME 4 CHRFE, RITR
|4 1A,

(13) 30%P9 H5 BERE/ B XN EBERL (Act/Bic): # Acr29g #1 Bic 1g i 100ml fI#8
gikdr, 37CTHEEMR, 4CRE, THMKEZ=EALIRE.

(14) 20%Ht# 20 (Tween 20): Tween 20 20ml MZEME/KE 100ml, BA) )5 4’ CIRFF-

(15 L= G250 B (WEASE): FIW=RK G250 100mg JIA 50ml95%Z
B, WAEMABR 100ml, JI/KZE 1000ml, BAJGEHKTE, 4CTRAE.

(16) SDS-PAGE 43 B fKEL T (12%):

H,O 8.2ml
30% Acr/Bic 10.0ml
1.5M Tris-HC! (PH 8.8) 6.3ml
10%SDS 0.25ml
10%AP 0.25ml
NNN N-IUHH A Z % (TEMED)  0.01ml
N\ TEMED ¥#8%)jG, RAZETEERR.
(17) SDS-PAGE ¥4 el 5 (5%)-
H,O 5.5ml
30% Acr/Bic 1.3 ml
1.5M Tris-HCI (PH 8.8) 1.0ml
10%SDS 0.08ml
10%AP 0.08ml
NNN’ N-JYHE—Z % (TEMED)  0.008ml
I TEMED B5)J5, NOLEER .
(18) ¥ M ¥ACTT -
Tris 3.0g
HZ® (Glycine) 14.0g
SDS 1.0g

17



ZMAFHTFERL F T H A 5-FU STATE mAe 5 2 A < 45 %k

FRAFIE T 600ml Z&M8AK T, BARME, i 200ml FEE, A&MEKZE 1000ml B4,
4'CIRTF o

(19) HIKEM: FREX Tris 3.03g. Glycine 18.77g. SDS 1g nZ&ME/K % 1000ml, #i
PRE SRS, WBERTUESSEH 3 K.

(20) 10X K ENFEL L : FRINWHEL S 2g. =R 78 30g MK E 30g &S
KZ 100ml, WEEEHRRSF, FHNERE 10 1.

(21) Tris ZrFE¥EW(TBS): X NaCl 8.8g, 1mol/L Tris-HCl (Ph7.5), ZEIB/K¥EMEH
IELAEE N 1000ml. EBRRF.

(22) TBS tween20 ZZEpf¥# (TBST): 20%Tween20 1.65ml JIAF] 700mITBS F, 84
JEENAT, AR NI .

(23) HEAW (& S%BAEYH ) TBST ZrB0: BUIEYH Sg i 100mITBST, #
fi#fa ACIRE, FRMNKEZEER. ERRBEARITIEIE.

(24) BREBACTT

K (50T-60C) 750ml
KR 2g
T K IETR R 100g
X 5g
VU R Ig
Bk 5ml
Kz 1000ml

EREFE—MAEKT, FE—ROBEBEMAT RS, REARKERE
1000ml.

(25) ERZH:
K (50C-60T) 700ml
TR BT N 240g
K2 100g
W 7.5
BB 15¢g

BRGEIKERZ 1000ml, FEEEE.

18
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(26) HMEFH: — FH TP (dimethyl sulfoxide, DMSO)Iml5 KiF /M-Il & 9mlE
SHCHl, 4ACHRAER.

Q7) 6XIKEE R BUREY2E 20mg, HM 12ml, MEBTFRKBMRELXREBITA
4ml, EP B3, 4CHRAF.

2.13 FEUG

(1) MIREWREHE: CRYO Thermolyne 2, 32 Locator 2 & &,

(2) BIBMHZEEME: Canon,Tokyo, Japan. HIE EMEE: EVOS AF (AMG),
EH.,

(3) BFRF: GMI302 &, Mettler Toledo A &]F= 4.

(4) 1HEAKHEM: DZ-84 B, LEKFETH/WE—) 5.

(5) EOPl: J-6eM B!, fE[H Beckman A F] =i o

(6) #BHIfER: CW-CI-18, HMEFHEEK.

(7)) AREEBEOHL: RS-2011 BI(HA),

(8) H#MZ4#E: Thermmo Scientific, FH

(9) WAAMA{L: Becton Dickson A H] .

(10> CO2 #MffiX557#: Thermmo Scientific, FEH.,

(11) N EMEE: Olympus BH HA.

(12) BHMHEA: UV-9100, FHEILR

(13) E¥Fr{¢: EIx800, EH.

(14> ¥% Phit.

(15> TG328B Lt HTRF: FHE EE.

(16) HFRF: GMI1302 &, Mettler Toledo 2],

A7) WP RUERUBREFRAH.

(18) FRA®ERR: THLE

(19) WP800S #¥y: HEILE.

(20) MF400 BBIKRIKEH: FRHERER

QD) REKEE: FHig/RER

(22) HEBHSE: 200ul. 100ul. S50ul. 10ul(¥%HE France Gilson).

(23) BE%SHTRS%: £H Image—pro plus.
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EMRFHEFIEET ARG BA 5-FU A M EEA AT HYH

(24) BRSARNL: HAHERE G2.

(25) FTHBR: XKH.

(26) {KIEFERE L Beckman, #EH

(27) 2K Millipore, KH

(28) 25cm2. 75cm2 HIFM, 6 FLAR. 24 FLIRK. 96 fLAR, 10ml B, 50ml AL

%, 2ml HFES%, Coming, E£H

(29) EIEKHE#: SANYOMLS-3750), H&
(30) {EHEFAHRKBH: DZ-84 &, FRKEETFR=E—
(31) E#tx{X: EIx800, BiOTEK, *MH

2.1.4 MG

(1) B HHEEFE

(a) 40 MSEIR B AT MR AR B 30 min DL b, #vR & 25N 30min FIT
JAHEX 10 min, FRAPBEDMBEBRBREGEH.

(b) BEFFHEFENERET 37CHEABHRD, HEFBU 70 % FEH
B, BALEBREEH. ¥ 10 ml LAFESEFEBATHAMESRES, £H.
HE% 40 CHIRAKFEA

(c) MBEREFIH A MAHAFE, SLEAE 40CHEAKPIFRR, FHE—4
Ermi. UL 70% WEREBERIGAEINS, BATEREEN.

(@) AkFEREAEE FE AT TS, AREAREREAMGEHFEEEHE
6ml iR B BIE SN OB T, 800g EIEE L 3min.

(e) KEER EIEFE, EFMA 6ml LROERIEFRENE LSS, EBH
i, 800g B &L 3min, MIPHLIER 1K,

() FEEHE, EFMA 6ml EROEMEFENELE S, EBHM, MAZ
JETAA 25em” 1248 3 IR 2R K B I3 SRR

(2) MAERM LREFRERE, IrBRHEREEE, BRAARERAF (37C.
BB 95%. COLWREE 5%) Hige, BRMBMMUIRE, PG FR BN (B8R IR A 40 fu
B E R

2) AL
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(a) KEEFRIE. BREEVR (& 0.25%PEEFM D-Hanks ) & D-Hanks Bi# PBS A
37°CKPK#.

(b) BIEFHLKARIEANEETFE, MAER D-Hanks/PBS ¥tk —K, Bl
D-Hanks/PBS, b ENEE —IK.

(c) BN 10 BAEGMMMAE, BREIEEFBIIDERTHR, BH
HusEFRA .

(d) BB THE, AREHEgmyL. TE. FREEEE, HERE, AN
A¥EFREE, H 10ml BAERMKT, RUH#EE B KB4 SRS G A E R 5REE
JE¥EgE, BEBUGEAHE.

(3) %fF

(a) EELATIHEERWNAM, EHRFW—RREFHFR. BEZ I EFRTHSH
MRl 2R, A 025% BREOBHARHAK. BEEMETHZAMAE 80 LA
EZEE, MALEFEEFRE. ARERBUEFFE R EWRITHEE L4,
BB A S B ARER . AR 5T 550 B0 (1000r/min, 10min).

(b) = LB, MAE 200/ MERNTEEREFRE, T 4CHA 1S 480G, B
MABELHEPZRER (DMSO) sH M, ARESRZKITEANMIYS, Sk E
9 3x10%ml WA b, BEERGERS, Al 1X107/ml.

(c) ¥ LR s 2 T R R R E S, ZM3E 1~1.5ml TEKMEHHT B O,

(@) HEFAMOFEETENPAER GRid: A FRFERRK. HFEX
BRBEEHR): RATHER: SBAREBEN ACKET 2~3 /i, BBE
KEEARRE N 3~4 /NI, FIBN-T0CYKFEIRAF 24-48 /P, BEMABEH, "L
KIRFE .

SR IEFRA AL, M D-Hanks FERBER MR MR, Wi
FeMi D-Hanks ¥, MABEEE 1ml, BERIIFFM, GRS EHRER, 7
LIERE, WE THFMTEH 3min Z6WEAMAZE, SLEMAE 10%IM05E 58 FF
W 10ml PAZ B4, TRERREWRIT, B MRE], BL 1:2 1557, BT 37°C, 5%C02
BT . WERMMBAECREL, oA IRKy 80%nt, #E D-hanks #.

SMMC-7721 K& R15 R I /EH#FF T8 10%M64- M7 ) 1640 BE 3R+ 355
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10 /7 UL KEBRM 10 J7 UL MERR Geiri), 37CHMEE 95% 5 5%
CO, HISEFRREH . BRACERRTHESR 24 /i MEAIRREERE . 2500 BRAR By, FHSEIREE
RPN (AL,

2.1.5 HMAAFFE MTT SR

MTT £#X 3- (4,5-Dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide, DiEH.%
%R 3- (4, S-ZHIEEW-2) 2, 5-TRFEPIEMRE, R—MEANGEE. MTT t
ok, BRI A MAATE R A K I T ik . LRI SR B O ¥ 40 4R kA P SR R L
ERAE M AMNEE MTT B E A KA IR AL B (Formazan) HUTEUEAIF,
TIFCA ML IR A A DA IR BRI MTT. TR (DMSO) BEWR M
RIS, FHBRIE S SRl A 490nm B A U 2 S G Bc{l, T fa)38e e B 40 P 3 22
H—EARETEEA, MTT SRERKNESHBBURIEL. Zkal ERTF %4
S DT RS R . KB TR A0 R R LR iR TR R
We%. B RABER. 5F. BT, RIEME. RE. TR EE, 5
HARKY A S S W EE Gl T 80% . KRR B BRI A H-TdR B IRKR )
A BRI MTT ERBRESE: BT MTT &8RP ENF B YAE T
K, BHEMEA RN XSRS RIOHEGRIEF= 42w, T HseiE b ies2 3
s SRS IRZ Sl [k ik

1) REH

(@ MTT ##H (BEAFERLLD

(b)E 10%fJ54- 17 PRMI1640 B35, 0.25%85 5 ABEMLIK. DMSO. (BLE ik
)

() 96 FLEEFFIR (FIER, ABEERMH, DAeBwmBAE), WTHBHES. BE. §
DV, TR

(d) FfusEsesE, BEBHE, RGN BBAeERII.

2) RRIPT
(a) BEMAIf: #HaTFEAEKBEYR SMMC-7721 X R15 F 0.25%/FE§H 10
J&, BCEI A MR, % 4000~5000 40 fi/FLEEF T 96 FLAR, FL10 100ul 5 5%PBS

22



ZMRFHEFLEHL ARG LIRS S-FU XA E MRS AR AT YA

ke

4.

|

SRR

(b) EEFRAM: ¥ 96 FLBURA 37°C. 5%CO2 MR fasEsk 24 /IS, Hodts
SMANRERBER JUC, 4 4 MEE (4A1Z%ELEIE 510000, 1/1000. 3/1000 I
5/1000), FFIMAWEBER 5-FU, 75 4 MEEE (AP EHHIZ Sumol/l. 10umol/l
30umol/l f1 50umol/1), ##fL 100ul, #& 5 MEF, A RRERMERE, B4 3 1F
TR, RIS, RIS R Al A

(c) Bft: FHIAHEFMW, BIAMA 100ul 5 0.5% MTT F1 0.5% FBS [ RPMI1640 35
R, BE 40K, DOFE EER, S 1500 1DMSO, ¥ 10 444, 454
YT R -

(d) b {3 FBEEC S R M SGE HE 490nm K I E B FLORTRKE, ERgGR, LR
B) A REARAR, MMTERG R APMRE, LHI40 A K thek.

o

2.1.6 SHIEAMELA MR BN (CPE)

AL P RABEMHESHENEHRWES. BEFEHERME, BMERMEN
BEESHENGES, ELGRTERHENEENRNT N, M, Mg EENS#HEZHM
BRGREM . BEMERHME, HRHREMTHEE LY, 58032 EMEAR
W, P8R BENALT T3, XHFEEAENBYE ZRIFBERNM TEER, 7TLURE
SEFRIL, 41 OSSR A A0 M T BOR B85, BN DU RS RS, W LR %
BESR P A RBEAT SR, HAREREMMEMRELT T —BOLFEMB R L . K —Ft
A A, BT RN FEER S OGRS AN, R, e 40 A B R A SR i 41
MM YELRAE AT DL M 22 . FEER e MAHERE Z RATH, WRATHELM -
GOREANARR, WEERIHRIERD, Yk ERAERE: WiRARRARR, NA&YeRYRiER
X, BgAz, WAL= EEgRRREEG. Fik, OBV DME T RIAY
RS % B TG T ARG . SR B AT ZE B0, 7T DUBrS 2 D52 2 40 38 3R A1
Lk, T DAY RS SR SR ML A AT KRR . RS EIER
G R

AR ER JUC FIARRIKRER 5-FU A B4MJE, b8 TR RRA M.
ARIE A S50 4 25 IR BE T, SE#E 171000 AR L JUC 1 0.1mol/l B 5-FU &b ZE J
FEARE, BENENEK, MRHIREGE. FE. %%, 2R, BROIER.
FHH X IR IR A MAEZRNY (CPED.
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P BR:
(1) 3% SMMC-7721 K& R15 4i/fl, SHETWEL 2 g bk KM SR
() RIL ML KARAIEEI MR 60%-70%FF A 1/1000 4&FH E JUC, 0.1mol/l
) 5-FU RFEBE4.
(3) A BME TWE 6h, 12h, 24h, 48h MIMRLAIFHE.

2.1.7 &5 BN B S AR

M 1/1000 AL JUC, 0.1mol/l # 5-FU K Fi-& B& 414> HI1E A T SMMC-7721
NIFEgA R15S KEAZMM, AIELFERY RS R AR RS
FIR R, SR 3 S v U SR 40 TR 45 25 R I 40 5 40 P S8 o 3 T8 ol 40 g 51236 %o
%, ETHFHATEE 24h, FNEDRLTIE SMMC-7721 AFE4 M R15 KEAT
B AE AT A xR,

(1) RABF R LR F
PBS, 25% R "B, 1%RK, 48, FHEWE, FFRRE, RS, saT

(2) REPR

(a) HiFF SMMC-7721 AFH@4 M & R15 KBS M, A LR =For R U H
% 24h

(b) WESFRAPMBEE SR ELE B0, PBS BR2UHE 2k, FBEEHAL,
21 0 EIH, WA, R, WRINSEe R Rl bt

(c) BB A BB MA R G E B 0% B L 1000rpm3min, FF_EFER, H
FoH PBS ¥Eik 2 K, BB E EPEH, E» 1000rpm 2min;

@ FLiEE, RINEE 2.5% LB EHM 30min EH 1%RERE 2 1 /D,
AR EERR B I LR K 5 BN i, A D) R HLYI A S0nm B (X8 YT
F, AR AERAX R HTRA, CO2 IR RT

(e) FEH BT BB T REIHME.

2.1.8 Y40 B AR 30140 e R 303 3 A B T
i 24 LAY (flow cytometer) X 44 5% & BiE 40 43 KX (fluorescenceactived cell

24



ZHRFWHEFEAL F T4 BB 5-FU AT & mAe AR AT ¥h

sortor, FACS). FEMBRRL. KERLE. BWFRE. SNRLENARSERE R
AN AR AT MBI L A B, LRGP ATEMARERE, FFRIRE S
IENRBNE . R RESHBIAE T RTHS, RRTEETRANX, e grig
6004 S22 R Z M BOL RS B, PSSR MG S B R R IBES,
F 2B/ RSB BT SRR EFEE S, U—%EH 5 B ek = 4 MR B R 3
FERE =R B ik,

RN H A (Flow Cytometry, FCM)£ 20 42 70 SEACK BRI I — FhLE Sh B KF
_Exd B R A A R T R B R AR R (B K/ . DNA / RNA £ & 4iRE
T H1 IR FRIA ) AT e B AT RIS MR B S A TR oR . BT BB LT AN,
R A — N RPUEEANSH, SERNRCEREMIL, BERER. BEE.
WERTEIFSE S, B BB M A N E B TTROR. 8. WEEEWR, TS
SHPE; FCM B 1EEHNERHE T (FOMEZ& T, BTY¥, RiEh%,
MMZE, %, BORRENSZ TERMEAR) © BRAMATIHA, NEKH
W ERAR . ERMRAEYE. MEE. RB%. W%, AY%PEa Z N,

JREXEE A1 V (Annexun-V) &—F4r-F &4 35-36KD I Ca” HKBtEBE R 45 A 1,
fe S5 AT I REPEERIRIMNOBEAE Bt 22 R # (phosphatidylserine, PS) BsEM %F
RS . LIERE FITC 32 T H9 Annexun-V 1554, SEIESIBS 0B IEREL &
R SRS & R IR i U AR L PIVE (propidium iodide, PDD & —FiZ4kt,
¥ Annexun-V I PIEAAEH, AT LUK T BB 40 AT T SR A 40 i (X 4 Tk . 4
MR AT, LR PS SMEER T DNA M4, HIE Annexin V BES PLYAERY
P E AR T8 TUNEL YA 9 R X AnnexinV BAS PLREARFHE 2, Ak
4 P 320, R [ 5 3 A 40 w13 %2 & TUNEL 3K [ 5 B K DNA B E %k . R,
Annexin V BCA PLYEET INAA I, S5 R AW, & H iU BCA BA MK W4 T 7.
1) %R

(@F 41 KA (FCMD

(b)Annexun-V-FITC TR AT & : BF5 Annexun-V-FITC, &M, Bk

TIBE .
(c)PBS PH7.4, M4k (R4 fRAAERD
(UK ZEE 4°CT0%H ZBE
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B P,
Q@ RBISR

AnnexinV/PI XUHL I 4 fa 95 1

(a) SMMC-7721 & R15 2l & ZIEH] 70~80%0}, FLL JUC 8 5-FU S hak Bk
A4 24h, FERSHALEWCEM MR, B0 2000rpm, Smin, FEFFEIHE.

(b) PBS T J&, PEERFIIK, 2000 rpm, B5.00BF1E) Smin, WA .

(c) F Buffer 100ul BZ4M, MA Anne xinV-FITC 5ul, B®ES, BNEF 15
535,

(d) A 10ul PIE AF 2-8° CEELKMHTIE 5 04,

() AN E 500ul, PG MEAEA

PI YL 20 i R 12 4

(a) SMMC-7721 K& R15 Z i 40 il & 1A F] 70~80%HT, -FLL JUC B 5-FU g
A AL T 24h /TS

(b) 0.25%BEEE AL EE AN L, PBS ¥k 2 K, HBAREES 3X10° /ml $i5k

PR . A 3ml #ii/A PBS &M, 800rpm #.L» Smin, W 5.

(c) A 5001 1PBS, BEERBAM, BRHMAFAKLKZEE 1.5ml, FHE

WX 75%, 20CHELR.

(d) BUHEE/MFES, 1000rpm &0 Smin, 3 L. H PBS ¥t 2 X, 1000rpm,

B0 Smin, WESM. AN 150 1 1 RNaseA R4, 37°C#H4L 30min. IIA 150
w1 PI LMW, 4°CEEYEHEE 30min,

() HEFNAWE, Widm=CH M OGATRM 947 DNA &, LUK PI#

T 5 B Ll SRR TG R A
2.1.9 Hochest 34

AMA T A B B E MR AR 4, DNA REFARZESREZL. T

Hoechst 333427 fE QNS 55 DNA S 7456 . TG, M Hoechst 3
3342 RAOE R, BB TREAAREWRSE, Hoechst 3334252 Fi& W, P2l
WOk, MIER MM 255500, A RNARRE, hka R HET. faE
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AR EMENEE, TS E AR e, SEMK DNA Jift. Hoechst 33
3B KEUR B F346nm, KRG K A460nm; Hoechst 33342F1X5E DNA 456
&, BmABERFEKNI2m, BARTEKA4610m.
1) ABH A
TN B REB OV, HEBESR. 1.5m L BOE. RBH . HHA. %08
¥, PBS
(2) KR
(a) Hoechst 33342 TR MACH]: AT, BURAKE S Hoechst 33342 R FIZ&IEK
Fik101%, B8 Hoechst 33342 TEW .
(b) FEMEIALE
X WEBEHEFEHEA T 10%LETENE S SRR E, TEBEESNRTE
FA 40 Mt 5% PBS BR 0.9%NaCl SR =8, FAAREHRBER -8B, iR E
FARFMRA, FAMBEFRER, FLH 50%-80%H .
X HBEAMRRERTE, WIEIFB, A 0.5ml e, FE 10 4eheE K
/&) (A] 4°CitH),
X XKFEEW, H PBS 5 0.9%NaCl YER#E, R 3 48, TR, ek e
‘K, HFIHEIK.
X M 0.5ml Hoechst 33342 53, Hef8 5 5r4t. A K, HFFHRIIEK.
X H] PBS 8% 0.9%NaCl $E##, K 3 4f.
X WL ERE AR TEES b, & EWWEARASA, RESRSH.
g B3t ik, VI FR.
X POt BB AR B 2 AN AR,
2.1.10 Western Blot 75K #ll Bax,Bcl-2,caspase-3,caspase-8,surivin K1#iX &

R AT R RERERAKYF .

Western Blot#2 5} A% | AL WAL F R R A% 5 b H R I—Fh S0 77 ¥ - Western
Blot B R A AT I A b B B B AREA L, T Ja A RIS SRS SRS AR . BT R
AR bk, ©5ME T B R ERREE AT 2RTUR R R AR RN
XFRARRAE R XU A E B A B R S Y R I R e i kAT 2 5
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MEH. ERAESMERER. REEE. HFREBRENA, SARERKRIEE B,
AGHBIRE. CRANEARREE. BEEMMN—FRERANEE, MARTERN
EHERRN. ZIKST IR E RRENIARIURRSE.
(1) A5 A
() BESR. BEIRKE. TEZON. BRI 20°CIRE K X-80°C BT
BUKA. BEERBKEBEE. 2200, FTHEBN.
(b)) FE V5 BRI . 0.01lmol/L PBS(PH 3.0). 10%> B . 4% W45 G250
Z LW E W 0.15mol/L NaCl ¥ ¥~ 2X (5X) SDS EHEZm#.
KB HBEMNBE . 10XTFELLEE . H AR (& 5%EAETH K TBST
W), TBST. TBS. BB AZME. BEW. EHB. PiE. BH
WERAEAN, REARIKANE, EaREERNE (BCA®K), A
Marker. &5 BC H 77 ¥ AT 3.
() ZMEFEM: SMMBKTL. BOBEMMERS, SHHAKAEN. &
R ISR 4, MIMA4ERE, LRFE, REF, Western blotting
LHEK, WEL (KF 20X20cm), X%k, X-0H, e, it
2%, WK, 96 FLAIMEEFRIR .
(2) FEHBAH
(a) 10%SDS: #K& SDS 10g, 7Z&E/KERZE 100ml, T 50 C/KB FTHREEEZR
TRTF
(b) 10%AP: 0.1g AT, HHBYAIK 1.0ml BE, SEETF 4CHRE.
(c) 1.5m ol/L Tris * HCI (p H8 .8): Tris 45.43g, #B4liK 20 0ml &5, HWKEH
¥ Ph £ 8.8, MAIMAUKERZ 250ml, HRKEE, TERTHEELH.
(d) 0.5m ol/LTr is « HC1 (Ph6.8): Tris 15.14g, #4li/K 200ml, ¥f#)5, i Ph £
6.8, FIHBA/KERZE 250ml, HRKEE, R TFHEE.
(e) 30%Acr/Bic (37.5:1): WHBLEL 30g, W XWKH BEiZ 0.8g, HAKERR
100ml, 37CT¥H#E BTEHEGRT 4CREF.
(O 10X HIKZE MW : Tris 15.158, HEM 93.85g, SDSS5g, T 500m1 4K,
FRGRSF FHNEERE 10 4.
(g) 1.74mg/ml(10mmol/L) PMSF: FXEl PMSF 0.174g, 53/ BF 100ml, %503,
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BT —20COKFERTF .

(h) 10XTBS: NaCl 80g, KCl2g, Tris % 30g, # PH % 74, HRMKER
ik 1L,

(i) 10X TBST: NaCl 88g, 1.0M Tris-HCI (PH8.0) 200m1, Tween20 5m1, ¥ T 1000ml
HaiK, 4CHRF%F. TBST: TBS: Tween20=1000:1.

G) P BAEY% Sg, TBST 100ml.

k) PiikRES. HRHPARAGEBETERER, L ENHmBLAMA L
() ERIE

(a) —WAMREEA

KAYMER G SMMC-7721 F1R15 AREH, ETKE, SH4M 3ml FA K
PBS, FHREHE#ES) Imin PERA M, FIEH, ER 2Rk, BT E. A 600ulPBS #
IWAMBAN EP &, BEE K. KWHE Iml REBIMA 10ulPMSF, #HRHESET
7K o 2500rpm, 4°C, 6 43-%F, BRI, TEMA 150u] RER, WITHA, K
%34# 30min, £ 10min RIT—K. 4CF, 16000rpm B0 Smin, #5800 Ja 1 L5203
T 0.5ml HLEF-80CHR1F .

(b) PxEFAWE

X MREHEREE, # 50 4R BCA B A o 1 4% BCA & B EHl&ER
BCA LT{EW, REH.

X BUER 25mg/ml BARME, MBEELWE 0.5mg/ml. BHBELKENEA
PRAECHN . B0 BE B AR HE L, IARHER R RAN 22 201 1. & 4448 2ul
BB 96 FLRIIFERILS, MARHERFRBRE] 20ul.

¥ ZFLA 200 ul BCA TAE#, 37CHCE 20-30 404,

% Jl5E OD562. MRAEARAEM LTS HEE M I K E

* ZAZH. WRBEASES, HES 30-50ug BEMEBRARE N LR, I
H EREREREELE T, MA SXSDS EREMB, KEMTHKPES 46 EEAT
AR
(c) SDS—PAGE Hiik
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X EVEHEER, KHRT . KEBERNFE, HAXTRE, SBETR

A SR TH

X EHOER, RBEAKR. SRETSERREENEIT. REEEER

X _EEIMAKEE, FAENNERERE)E, BlERERK, RARKLRKK
BT

(d) BoHIR4ENE

KRR RGN, RERTFREARGR D . 5565 8 G R0 B
M, WERF. BEEERRERKE, REMAEER RIS LA TR .
(¢) 80V {HHE HIk
BARAFANSBRGERIE N 100V, HIKIHE &4 2 M. WETREA
Marker 5L, EAUHRHRIZ LK, $REAHEITHE L
® ¥
MBEEIR ERCTEER, ZBREWRGER, BRAE KA E & FIALE, HAT]
K VI RGE S KA FHEE, SREHREREREmES. 85X /DEFE
PVDF B, 7R REFIEL 30s, BABAKPERE 2min FRARKREHE 11 74 .
575 PVDF BUK/MEFRIEEAR 6 7K, =HRBRMEABIREME T, WiKEHABHRE B
14, —RREAREREME D H. BER. PVDF BUREKKKREEBESD, BT
FRBEIGEASNL. UL 0.8Ma/em2 BRERIM LA EN 45 480 EHUE PVDF B, s —f
YEARRIE
(2) B
X BLH TBS N T LEEE, BEASFHMABRMNIESFENS, SiE FHRARK LES)
H 1 MBS
X K—HiA TBST RS UK E R DI ARM MBI M b A PH b B
FFRIERR 2R M, WU ST T BT SR b, K3 BEY A DUEE 2 S
JRERK HRS) 4ACH BT .
% FI TBST E=E FRERK LYE=IK, 10 4%8ik; FH TBS ¥t—iE, 10min; [
PEAVER B .
(h) ¥Rt BRREZ
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X K AR B WA AR AR FSARBE; IninJ5, BBEEATHT 5K
BAWFE S EM; Imin 5, HEBES REE L, XRRE, 8F, BA X-
Y derh, FIEBIREE.

X BEEHMAE: B3I ANBRER, SHBELE. AR EZHESHEANEH
B, P XL ERERPAREMATEER, RFEL, —B8 L, 56k
1, ¥k XL, FFthitnt. RIBE S REEB RGN 8], Hon gk A e
ZWE R LOEBHENE, ALRPEEYE lomin £4, 7TIF XA %, TH X-0H
ETEHET, HUAMEBLHE, WTLKILEY, BENa7eE s buE
MEE B NG, BEMN, TUEYEKEENE. ALRFERABEH T
HE Smin J&, B X6 HREEBRAKFPHER T, REIHE XL ETEY
BWHUBRAFERRIL, ALRP XA EEZHT 10min £4 . B BRAKMHER
MiEEHE, SRTERT. NEENE: ERNEERBIIKRAN, REER
F—f, FREAEINGRR, TMaSNgGRm4AEm. SFRFESLRNER
W, MARLIRERELSEZBMNEELRETERK.

X XK BRTJE, K #ATH MR,

2.1.11 ZivhhbE

AR HAE PR A B L RAEER R, SRSV A SPSS17.0 4hH, Bk
SEAEAH RIS B AR Student t AER, P<<0.05 ML LR . S4B ILE
KHHZEZ5Hr (analysis of variance, ANOVA) , P <0.05 A H 4G #&E .
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22 BRER

2.2.1 MTT ¥R 2590 Xt ek J88 40 O A7 R S .

(1) 259U AR AL U

BTATE SCFATH 5/10000(48F L) 1/1000(4AFEL) . 3/1000(4AF2 L) 5/1000(44FH
L)) JUC; Sumol/l, 10umol/l, 30umol/l, 50umol/l f¥] 5-FU £ T SMMC-7721 4ii Jfy
R15 4ii /it 24h, 500 1 2590%5 i AFR5 55200 . a8 1AL 1B Bros, MTT kil 45 R &
W, FAFERSE TUC K& 5-FU 4bFE SMMC-7721 40 )2 R15 4 )i, DL W Hioe &
B AR AN B A5 26 o [ B MTT A I 45 S THE45 HE TUC ¥ 1Cs0 4920 1/1000(FRFR LL),
5-FU 1] ICso 2924 10umol/l.  C4n¥ 1A K V& 1B 1R B J7 925 245 350 388 P bk BE R4 7
F o

“Tive —B—SMMC-T72

Cell inhibition matio

Concentration

B 1A, RAVHAFRIER JUC 43 5143 SMMC-7721 40 R15 400 24h J5, JH MTT &0
Fofrid JS£ £ 249 00 A LK (RO I JRGEvt 20 b 2521 TR AR 0 B A 22 AT it 2 R L (p <
0.05), HAM AIAAEF S AR HRBUCR .

Fig.1A The inhibitory effect of Jieyoushen on SMMC-7721 and R15 cells. SMMC-7721 and R15 cells
were treated with various concentration of Jieyoushen for 24h. Dose-dependent inhibition of liver
carcinoma cells growth could be observed (p < 0.05, Tukeys post hoc analysis). After cells were incubated,

cell proliferation was determined by MTT assay.



2 K F S E A WL F 45 8 BhA 5-FU 3t A& 4m o3 78 BB T 64 %h

Ts.ru —a— NN

—e—R13
03 »_,v"}

Cell inhibition ratio

Concentration (umolL)

B 1B, AIHAFIKRIE M 5-FU 4 5143 SMMC-7721 4% R15 400 24h J&, H MTT %547 %
Tl FEE 1) 245490558 400 JE G L R T &8 vt 20 br &1 8] 4 T o) 3R 1 % e T vk X (p <
0.05), HANMAIAAHF LAERBOCRK

Fig.1B The inhibitory effect of 5-FU on SMMC-7721 and R15 cells. SMMC-7721 and R15 cells were
treated with various concentration of 5-FU for 24h. Dose-dependent inhibition of liver carcinoma cells
growth could be observed (p < 0.05, Tukeys post hoc analysis). After cells were incubated, cell

proliferation was determined by MTT assay.

(2) 2t e A A U

—8— 5fu gruop
84 #— Juc group
Both group

Cell inhibition ratio (570nm)

00

Oh 6h 12h 24h 48h

Time (hours)
B 24 [EHHAZ LO2 MM MTT ik, 4 7w 440 LO2 4 1/1000( & )
JUC,10umol/l ff) 5-FU J& W 2415 4 ¥ 6h, 12h, 24h and 48h f& MTT 45 % (ANMAEHT%, 5T 7%
PR T30 o W] LG 2140 0 AT 2R B 24540 4 HO A 8] S (OB R AR, 22 3 et v+ & L (P>0.05,
Tukeys post hoc analysis) .

Fig.2A Cell proliferation inhibiting effects of drugs on hepatocyte lines LO2 (A). The cells

were treated with 1/1000 Jieyoushen, 10umol 5-FU and the Combination for 6h, 12h, 24h

38



LMK FHEF4ELT A AL F 4% 3 B A 5-FU A AT 4m I8 78 B OR T 64 % 7R

and 48h. Time-dependent inhibition of liver carcinoma cells growth could be observed
(P>0.05, Tukeys post hoc analysis) .After cells were incubated and cell proliferation was
determined by MTT assay.

W IR iR, AT 171000 AR LE) ) TUC, 10umol/1 ) 5-FU J P 241k
HIE4AMER T A SMMC-7721 4. KB R1S FF40 i A2 11 5 HF2H 4L LO2 4 i
6h,12h,24h,48h, £ T JUC. 5-FU K P42 1K & X — AR RUAF 05 2 1R 56 . W P¥ 2A, 2B,
2C fion, MTT #ligs WKW, H JUC, 5-FU K PH2YIeaabBRan iy, LA R) kM ik
REE BRI BEEAE R R, g fEaG R B3 FRF, IEW T
21— 21 2 18] 40 A5 6 OG0 V27 7 30, PRI T 440 AR ) 2 M b B s #5201 2 T £ 22 S5
HEHHE N (P<0.05) , JUILIE LGS 167 2H06F s 40 i fr 490600 % WA S 189 om0 A K
FIRIT R T W 251097 4

cell inhibition ratio (570nm)

Oh &h 12h 24h 48h

Time (hours)

B 2B A\ SMMC-7721 @4 il MTT bL (1856, 45 7 A SMMC-7721 JFHE 40 i 1/1000(44F2 L) JUC
10umol/l 1] 5-FU K WG HRE AL BRI MITT S5 5, T LU 1 40 M0 (0 7 0 %< A 240 A7 1) S 13287
FRAE, ZRfa4it#E L. (Student’s ttest, p<0.05) .

Fig.2B Cell proliferation inhibiting effects of drugs on SMMC7721 of liver carcinoma cells. The cells
were treated with 1/1000 Jieyoushen, 10umol 5-FU and the Combination for 6h, 12h, 24h and 48h.
Time-dependent inhibition of liver carcinoma cells growth could be observed (P < 0.05, Tukeys post hoc

analysis). After cells were incubated and cell proliferation was determined by MTT assay
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8 2C 1€, KR RIS AHREARE MTT LE ikt 5 7 AR R1S FHE41 1/1000(#4F4 L)) JUC,10umol/l
) 5-FU S 25 A PR MTT 45 5. W] LG 2140 ) 77305 22 B 25490 442 F o [8) 48 [ Befik . %
FAT G2 X (Student’s ttest, p<<0.05) .

Fig.2C Cell proliferation inhibiting effects of drugs on R15 (C) of liver carcinoma cells. The
cells were treated with 1/1000 Jieyoushen, 10pmol 5-FU and the Combination for 6h, 12h,
24h and 48h. Time-dependent inhibition of liver carcinoma cells growth could be observed (P
< 0.05, Tukeys post hoc analysis). After cells were incubated and cell proliferation was

determined by MTT assay.
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B 10% 247, FRor A 2 i i, 0O BcE ] okl s T LR R RE IS IS, 48 /NI R
A5 40 N B AR 2D

Fig.3A The morphological change when SMMC7721(A) cells were treated with the mixtures
of 1/1000 Jieyoushen and 10pumol 5-FU for 6h,12h,24h and 48h.(a: control; b:6h;
c:12h:d:24h;e:48h)

BATTIEE T 29 g B i F O TE AR5 . 457 SMMC-7721 41/ &2 R15 4 fit bl
1/1000(fAFA L)) JUC & 10umol/l ¥] 5-FU P25 BKSG, 20l 1 6 /NI 12 ZNE L 24 /)i S
48 /N, BB AR ZE SAB N EA IB AS M2, BORFE 0 20X 10, BEA I AT
WA, A AR, e, B RN, R IR TR TS . XAl
PAEZHINE (I 3) o U 254000 40 A S I T 4 e 4

P 3B. PG AL FE RIS 400 6 /NEL 12 /NI 24 /NIEFI 48 /BT A 1A Ab FR A Xof HE AR 820 T
NAEEIE J 20X 10, 6 /NEFJR INZS20 LR INZ940 LU AR A IR B A R B84k, Inga i BLan i1, 4
4. MEEETFING . 12 /NETJE, 2G4 A MG LA, A IRTEA R AT Ak, WHEE ) 4H f T 2
WRAEA, AN, RIS I, 48 /NS INZS 4 R N2 41 b, W EE4E AL
10%2c 4, oA Sk LRk, MIREBCEY Bnld, W WAL SIS .

Fig.3B The morphological change when R15 cells were treated with the mixtures of
1/1000 Jieyoushen and 10umol/L 5-FU for 6h,12h,24h and 48h.(a: control; b:6h;
c:12h;d:24h;e:48h).
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2.2.3 Hochest 325 00 528 40 fa 7 -

20 I T I P A i R AR R e AR ] 45, DNA RAE AN MAZE S KA. T
Hoechst 333420 /E 42644 5 DNA 70 7456 . A4 T SMMC-772141 i & R1541
0 1/1000(4FR EE) ) TUC, 10umol/l f)5-FU ke P25k & AbFE24/ N i, FH 9%k i iBe
RS2 A0 i F 25 2 B AR A S W 0 FOG B BE, 5 IE WX AIMILL, RATATAE 1, it
H 5 40 BT Hoechst 33342044 57, Hoechst 3334255 2 45 A0, Yyt 2 omis
E9EG, TIEE AR RSS20, JRARIUA R gL, b skt n HERT 24 4 b 3 1R 40 i
RAETT . 29 E G R I 256 A 41 2Rl (78, FOtimpE K T2y b, V)5
PN E kD, HEN AT REA AR T A, SRS S R i&o

B 4A: A 1 SMMC-7721 4 i in 1/1000(44F2 EL) JUC,10umol/l ) 5-FU Kz 4 245 1645 Ab FE 24 /N

Ji, HPOCRHMEE (x20) MEE Hoechst 33342 Bt tFil, M 4% 1) A2k SR T2 v Befs U
[a: SMMC7721 4HJIEH A4, b: SMMC7721 40/l 10pumol 5-FU AbHJ5 ¢: SMMC7721 41/l
1/1000JUC 4bEEf5; d: SMMC7721 41 g Py 25K S ab H1

Fig.4A: Morphological change and the number of apoptotic nuclei formed after SMMC7721 cells were
treated with these drugs for 24h. Stained with Hoechst 33342 and analyzed under fluorescence microscope
(x20). [a: SMMC7721-control; b: SMMC7721-10umol 5-FU; c¢: SMMC7721-1/1000Jieyoushen; d:

SMMC7721-both group]
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B 4B: FA K R1S 410 1/1000(fAFR L) K] JUC, 10umol/l ) 5-FU K P 241k &5 ab 28 24 /N =,
PN RANEE (x20) M%E Hoechst 33342 YL tathion, JIWT 40 A% SR S T2 BEs L, [e: R1S
Y XA, £ RIS 4 10pumol 5-FU Z4b#EJ5: g R151/1000JUC 4 ¥ J5; h: R15 40 /i 95 24 1%
AL R

Fig.4B: Morphological change and the number of apoptotic nuclei formed after R15 cells were treated

with these drugs for 24h. Stained with Hoechst 33342 and analyzed under fluorescence microscope (*20).

[e: R15-control; f: R15-10umol 5-FU; g: R15-1/1000Jieyoushen; h: R15-both group]

2.2.4 55T FUBE L 22 R 4 R T e A . R AR S TR AR AL

29 VE T I an i s e g e 2, 1/1000JUC. 10umol/l 5-FU K¢ 9 25 1645 Ak
PR, 24h WA, 2.5% M IR E, AN T BB 4 i B AT d0 AT
iR IR SMMC-7721 4. R1S 20 S 25 (0 R A0, AT WAZ J3 i 45 30 1 g 4t i
245 JUC 1EH SMMC-7721 K& R15 4/l 24h, a] WK B L RASS I, o0 I
(RAIE: TUC M 5-FU A1 SMMC-7721 41 i &% R15 41)5 24h, R15 4i it EL40
Mg, 2Siufl, AZIRgE. BOOESTET IS, SMMC-7721 40 it BRI T/ MASE
F&5s LW, JUC K& 5-FU BcE 76 R ol B B0 o i i AR, O oReBE AN
HESL7/ L EPNS
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B 5A: KA IRH 1/1000JUC, 10umol/l 5-FU K Py 25143 b 5 MMC-7721 4 24h, FHIE 5T et
HEMAGYEFW AR, I IEE 0 I AL, 24 b B 5 1) 40 i L1 040 A 4 4, 4%
iRk, JF IR MA.

Fig.5A: Effects of drugs on ultrastructure of SMMC7721 cells by transmission electron
microscope. Including blank control group (a), 10umol 5-FU (b) 1/1000Jieyoushen (c)and the
combination group(d)for 24h; the karyopyknosis and chromatic agglutination (2500x%),

apoptotic cells (2500x) are shown as right picture.
B o

& 5B: JLAIRH] 1/1000JUC. 10umol/l 5-FU K25 K5 AL R15 410 24h, HIESS LB 5254125
Wik I TR, O LR X AT, R I 2 b 3 0 A0 L BN PR R A A, S TR
8, JFIBLR T /ME.

Fig.5B: Effects of drugs on ultrastructure of R15 cells by transmission electron microscope. Including
blank control group (e), 10umol/L 5-FU (f) 1/1000Jieyoushen (g)and the combination group(h)for 24h; the

karyopyknosis and chromatic agglutination (2500%), apoptotic cells (2500x) are shown as right picture.
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2.2.5 I X 40 B AR ] 40 Fd A 3

Control

Juc Both

Fig.6A : FACS analyses of the cell cycle of SMMC7721 cells treated with 1/1000 Jieyoushen, 10pmol/L
5-FU or their combination for 24h.
B 6A: KH 1/1000JUC, 10umol/L 5-FU LA K P25k 4 #E SMMC7721 40f, 24 /i i H vt =X
A 53 BT 4 P30
A A I A0 A B, AR ST JUC S 5-FU XF40 i J5 353 40 A (5 i, e 51
RN SIBEIE L % . B EUE K SMMC-7721 41 &% R15 400, #5408 &% N
70%H, H] 1/1000JUC. 10umol1 5-FU S PR 251K & AL BR A i, 24h Ji5 P14 (n. 45 Rl 7
Fizn: JUC Fpff H SMMC-7721 40l Jz R15 411 24 /NS GO/GL 39148 it b 451 43 1)
A 57.301£10.73 Fil 69.016+£9.25 (& 6b Fle) , PIZHBEAL 24 /Nt GO/GL 4k
Lefol A 85.774+4.85, 5578 (0 A4 f I g B T G WLk, xR R E M
(p<0.05), AT A1 530 E AL 2 AL B G 2 5 40 1738 L (p<0.05). 1] LLF H,
IEHOR AR L T2, SMMC-7721 i1 J¢ R15 4 isr JUC, 5-FU HusbfE 4. W
DI VE A B m] A W) 2 P o0
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& 1: XH 1/1000JUC, 10umol/L 5-FU LA K& W 25145 4B SMMC7721 41t 24 /N 5 4524140 i &
WA
Table 1 Cell cycle distribution of SMMC7721cells treated with 1/1000 JUC, 10umol/L 5-FU or their

combination for 24h.

Group Dose GO/G1 (%) S (%) G2/M (%)

Control - 54.886.34 26.15945.63 18.961+7.70
5-FU 10pmol/L 69.016£9.254  25.609+8.17  5.375+12.384
JuC 1/1000 57.301+10.73  21.78443.41 20.914+3.54

Combination  10umol+1/1000  85.774+4.85" 8.080+4.39" 6.145+1.26"

* Represent between the combination group and control group have statistical significance
(P <0.05); ARepresent between 5-FU group and control group have statistical significance(P
<0.05).

* AR P 2K 21 L 0] B LE AT G A (P < 0.05), AUEE 5-FU Z1RINE # ot A ELAg
487 B (P < 0.05)

i — 4

e Both
Fig.6B: FACS analyses of the cell cycle of R15 cells treated with 1/1000 Jieyoushen, 10umol/L 5-FU or
their combination for 24h.
6B: X 1/1000JUC, 10umol/L 5-FU LR W Z5IC75 b 1 R1S A M, 24 /N Ja H vt X4 B A 2 b
41 B S 1
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F 2: XH 1/1000JUC, 10pmol/LS-FU AR AEL & 43 R15 4008 24 /N5 B 4A 0 B B i 4y A tb

Table 2 Cell cycle distribution of R15 cells treated with 1/1000 JUC, 10umol/L 5-FU or their combination

for 24h.
Group Dose G0/G1 (%) S (%) G2/M (%)
Control - 57.614+5.73 30.928+8.71 11.457+6.32
5-FU 10pmol 90.023+£11.244  7.784+13.44%  2.193+1.314
Juc 1/1000 78.679+9.82%  11.512+5.45* 9.809+3.03

Combination  10umol+1/1000  80.523+6.29" 7.480+4.13" 11.997+2.89

* Represent between the combination group and control group have statistical significance
(P < 0.05); ARepresent between SFU group and control group have statistical significance(P
< 0.05). ® Represent between Jieyoushen group and control group have statistical
significance (P < 0.05).

* AR 2k A 4R IE 3o B LA vt 2 B (P < 0.05), AR 5-FU 4 ANIE# X A AR
T4 F R (P < 0.05), S8F JUC HAFILEF WAL AT 4ot & X(P < 0.05).

2.2.6 F2 40 M AR 3 40 B

FATARA A AR T SMMC-7721 41l & R15 40 M2 R 25 ) R0 72 24 /MY
ATRERME 4, BATRIS ERSTRAML, ARMAYLEE, FT-tZ 2% m,
Rl RS th BT &, XA S AW E A WA AR . @i B4 i B 52 3
BVE T BI040 R B4 R P IR R T e LLE YR, JUC,5-FU R BE-5 3 A]
DESMMET, A — PRI METIER, %M Annexin-V F1 PI XU /7€ &R
M JUC,5-FU RFEZELE1ER 24 /MG SMMC-7721 A% R15 ARAT-E SR, T
TG SMMC-7721 40/ J2 R15 40 i T-45 3%

TEA S E BT AE H, EEXRY SMMC-7721 K R15 40 LA 21
BT, TEEMMRE 2R3 0 99.2% (Bl 7A) #198.4% (B 7B) ; 5-FU Hph{EH
24 /MBS, SMMC-7721 4Aff R . BRI T4 2.45%H 4.41% (B 7A) , REHUH
7%, RIS AR BIIETER N 6.98%F1 0.16% (B 7TB) , KEEMMAR; AME
el FIR FE MRS 2R JUC itk A 24 /DBF S, SMMC-7721 4 B\ BRMAR T2 2R 4 2.72%
A1 22.20%CE 7A), LA EIAE TS0 3, R1S 4R BRIHAT- R 0 5.19%F1 25.39%
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(& 7B) , LAMEIUIE T4 OBk =, AR TR R BEAKIOC s 7 24 BG4 1 FH 40 i 24
N JE, SMMC-7721 AR BRI T30 1.01%H1 16.10% (& 7A) , DABRYITE T
NER . RIS U BRIV TR K 8.19%F1 25.89% (& 7B) , ARG IVET-40 i
b A, AR R AR BRI OC R 45 RR I =R 2y S E T, B Juc 4
LG HE MM T8 5-FU Bl R0k, HAMALE I FE L (P<0.05) , —Ff
2y T S AL A B T, A0 ) [ R 2 R T L R 2 S B

o ’ oo ' 1610%
i
[ = »
. | 7269% 1010
e Both

B 7A: SMMC-7721 4040 it 1/1000 758 4f, 10umol/l 5-FU S W 251 45 Ab HE 24 /)i gt L 4
ARETM LR (Annexin-V FII PLAH) , 55 1 RHTILT AR, 582 BIFT RN 6.86%, 53 i
T2 24.92%, 554 KT 17.11%.

Fig.7A Apoptosis of SMMC7721 cells were treated with 1/1000 Jieyoushen, 10umol/L5-FU and the
combination for 24h. The percentage of apoptotic cells was determined by flow cytometry (Fig.7A). The
AnnexinV-positive cells were defined as apoptotic cells, including viable apoptotic cells (the Annexin

V-positive, PI-negative) and and non-viable apoptotic cells (the AnnexinV/PI-positive).
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Control 5-fu

ooz, 2589%

‘ aw — IR
JucC Both

B 7B: RIS 4 1/1000 w5 &4, 10umol/l 5-FU S P 2145 A0 FE 24 /1N (1 3t x4 o AR AG 0 225 T
(Annexin-V Al PLXXHE) , HASs 1 BITRT)LF AR, 55 2 BT R 8.3%, 45 3 KT H4

30.49%, 54 EITT-HN 34.08%.

Fig.7B Apoptosis of R15 cells were treated with 1/1000 Jieyoushen, 10umol/L 5-FU and the combination

for 24h. The percentage of apoptotic cells was determined by flow cytometry (Fig.7B). The

AnnexinV-positive cells were defined as apoptotic cells, including viable apoptotic cells (the Annexin

V-positive, PI-negative) and and non-viable apoptotic cells (the AnnexinV/PI-positive).

2.2.7 Bax,Bcl-2,caspase-3,caspase-8 & survivin 2 H K F&iX

AN AR E A T JUC. 5-FU S 25 B4 T LG 2 SMMC-7721 K& R15
AT, b THE U T RS RN oL, AR Western bolt vAEK I T 4
ToER kIR IE R I O EE SR 19 Bax, Bcl-2,caspase-3,caspase-8 A& survivin [({J#iA, Western
blot 5 {7k, 1/1000 JUC. 10umol/l 5-FU K W 255 AL B 5 24 /N CRAKIREG J7i%
DLES 353D #-4 survivin K& Bel-2 87 FUR B &0 BUFEMK, H Bax, caspase-3,caspase-8
HARERIEFE N, MABA ARG Bax, caspase-3,caspase-8 £ [ &AM N4
TGS W], survivin 2 Bel-2 81 1 RE BARR A 2GR T 41 8, LA n) 25 S AT
goitr R X (P<0.05) o MM BIAWFGTE R, AR 1/1000 JUC B4 10umol/1 5-FU
AEFE SMMC-7721 K R15 A, BEA I WAL K SMMC-7721 J R15 4i/fl Bax,
caspase-3,caspase-8 £ [1RIAM NI, survivin & Bel-2 85 (I RIABRE, H&41 )2 A 4%
R (P<0.05) .
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Smmec-7721 R15
o~ i = Survivin  —
e G S— Bax A - - — - —
e A e
e WE e Bel-2

— e ey (ospascs

e — W  (aspascl

- v

& 8A. 4 1/1000 JUC. 10umol/L 5-FU K& W 251645 A FE SMMC-7721 K R15 4ififl ) 24 /)N, iS4
fi, $EHUR E A, SRAE R K S%IRAE . 12% 53 B¢, K Bax, caspase-3,caspase-8 A% survivin,
Bel-2 —Hi. 9, oA ROER ML (JL4K western blotting #2415 38 WARYS A4 8L L5 7725, #5ll Bax,
caspase-3,caspase-8 M survivin, Bel-2 H[#KIA, M B -actin (EFH, WLLG HIAE 24 Bax,
caspase-3,caspase-8 &5 [1 K IR T WM FEEANR], DA G4l e i |8 % o

Fig.8A: Expression of caspases-3 and 8, Bax, Bcl-2, and Survivin protein detected by Western
blotting when SMMC7721 and R15 cells were treated with 1/1000 JUC, 10umol/L 5-FU and
the combination group for 24h, The comparison of the relative content of proteinsThe relative
to protein express of the quantity change in two kinds of cell. * stand for Bax protein; A stand
for Bcl-2 protein; V stand for Casepase-8 protein;<stand for Casepase-3 protein; m stand for

Survivin protein, compared with the control group have obviously statistical significance (A)
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(P <0.05).
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A 8B. }% 1/1000 JUC. 10umol 5-FU P 25145 4b 3 SMMC-7721 & R15 485 6. 12, 24. 48 /i,
WA, RIS EA, EAERER, R S%IK4iH . 12%% 551K, KH Bax, caspase-3,caspase-8
& survivin, Bel-2 —$i. BT, FRACK ML (JLAK western blotting #5217 25 58 WA M R T7)
£ Bax, caspase-3,caspase-8 /X survivin, Bcl-2 #[1#&IA, S B -actin &/, FlidE 25415 H I
[B] ) ZE [ 2416541 Bax, caspase-3,caspase-8 #IA HIEHIE I, survivin, Bel-2 8 (1 W& 259
A HH s TR] P 4 1 i 2>

Fig.8B: Expression of caspases-3 and 8, Bax, Bcl-2, and Survivin protein detected by Western blotting
when SMMC7721 and RI15 cells were treated with 1/1000 Jieyoushen, 10umol/L 5-FU and the
combination group for 6h,12h,24h and 48h. The comparison of the relative content of proteinsThe relative
to protein express of the quantity change in two kinds of cell. * stand for Bax protein; A stand for Bcl-2
protein; V' stand for Casepase-8 protein; < stand for Casepase-3 protein; m stand for Survivin protein, There

is the relationship of time-dependent in the protein expression(B).( P < 0.05).
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RV R — R BRI AL BRRENEGRRR, BIRRER, TEEFAR
R, FEHENEBRGT BRUANEE, RRUEFERRTBREBIIT . RBET
MERWGITE . AT R BRI SRR EEF B —, BIIRKFFE BRIk
ZFEME. LR, SREE. BARRETENUTAYTAENGIER, §FHRE
POX PRI ERAE AT, FR SRR B —AEEN BT FREFEARSR
57, (EARPSEMENFMEEEERERKLE, AT PEEEREEMFEESEE, RPERE
KAZMTE, WMARTHWST . DR, ZEKHED D, TPt R ERNAR
%, BRI BT E W A B MR E AR R, H BB ANES, 4F
ARHR T BKIAE, 8T B A BB L E IR A % B 2 R R B R T
e &L o

WHEEME—-FFNPESY, CEZNA TR AR D4 0 B&g. RS
4 B 58 BB A A 5 IR ORISR, I 0 M S B R B AL S UE Sk T VIS A B
Mg fER, 3 BARBR T G R RERNUE . AR, BATE— DE &
PUEIER, ST AYEN R RBREWIT APER BE4I . B MTT Bk
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AT IT 2 B RS T FRIME AL . JUC WTRER TR RIATT I B 254, By
B A 1RTT Rt B .

52



2 RFHEFLAL A WAL F4 R BA 5-FU AT R G R A T %A

%R

[1PJemal A, Bray R Center MM. Global cancer statistics, CA Cancer J Clin, 2011,61(2):
69-90. ‘

[2]2% 152 5 P A8 Sl A8 a4tk > T X 7 REL O 76 FFE 38 - DD BR R o B9 B A 92 o ERAXER
274 735.2006. 16(15):2331-2333

[3]Andrea T, Christian W. Genes involved in heatocellular carcinoma:deregulation in

Cell cycling and apoptosis. Virchows Arch,2002,440:345-352

[4]Venook, AP. Treatment of Hepatocellular Carcinoma- Too Many Options. Journal of
Clinical Oncology. 1994,12(6):1323-1334

[5]Stacy S, Hyder O, Cosgrove D. Herman JM, Kamel I, Geschwind JFH, Gurakar A , Anders
R , Cameron A , Pawlik TM. Patterns of Consultation and Treatment of Patients with
Hepatocellular Carcinoma Presenting to a Large Academic Medical Center in the US. Journal
of Gastrointestinal Sugery. 2013,17(9): 1600-1608.

[6]Padhya KT, Marrero JA , Singal AG . Recent advances in the treatment of hepatoceltular
carcinoma. Current Opinion In Gaétroenterology. 2013,29(3):285-292.

[7]Finn Richard S. Overview and description of hepatocellular carcinoma. Clinical advances
in hematology & oncology : H&O. 2013,11(4):4-7.

[8]Abou-Alfa G, Colombo M. Shaping the Future Management of Hepatocellular Carcinoma.
Seminars In Liver. 2013, 33(1): S20-S23.

[9]Neel BG. Two human c-onc genes are loeated on the long arm of chromosome. Proc Natl
Acad Sci USA,1982,79(24):7842-7844.

[10]lavarone, Massimo; Colombo, Massimo. HBV infection and hepatocellular carcinoma.
Clinics in liver disease. 2013,17(3): 375-97 .

[11]7Yu VW L, Ho WS. Tetrandrine inhibits hepatocellular carcinoma cell growth through the
caspase pathway and G(2)/M phase. ONCOLOGY REPORTS. 2013,29(6):2205-2210.
[12]Uehara T, Ainslie GR, Kutanzi K, Pogribny IP, Muskhelishvili L, Izawa T, Yamate J ,
Kosyk O, Shymonyak S, Bradford BU, Boorman GA, Bataller R, Rusyn 1. Molecular
Mechanisms of Fibrosis-Associated Promotion of Liver Carcinogenesis. Toxicological

Sciences. 2013,132(1): 53-63.

53



EMAFHEFLEAL HIEFE LIRS 5-FU AR @GR AT A

[13]Li JT, Wang H, Liao ZX. Molecular mechanism of hepatic stellate cell activation and
strategies of anti-fibrosis therapy. Wuhan Daxue Xuebao (Yixue Ban), 2007,28(2): 256-261.
[14]Czekaj P. Molecular and cellular mechanisms of chemically induced
hepatocarcinogenesis. Polish Journal Of Environmental Studies. 2004,13(5):477-486.
[15]Dominguez-Malagon H, Gaytan-Graham S. Hepatocellular carcinoma: An update.
Ultrastructural Pathology. 2001,25(6):497-516.

[16]Johnson G L, Lapadat R. Mitogen-activated protein kinase pathways mediated by ERK,
JNK, and p38 protein kinases. Science. 2002, 298(5600):1911-1912.

[17]Aroor AR, Shukla SD. MAP kinase signaling in diverse effects of ethanol. Life Science.
2004,74(19):2339-2364.

[18]Berdiel-Acer M, Bohem ME, Lopez-Doriga A , Vidal A, Salazar R, Martinez-Iniesta M,
Santos C, Sanjuan X, Villanueva A, Mollevi DG . Hepatic Carcinoma-Associated Fibroblasts
Promote an Adaptative Response in Colorectal Cancer Cells That Inhibit Proliferation and
Apoptosis: Nonresistant Cells Die by Nonapoptotic Cell Death. Neoplasia,
2011,13(10):931-946.

[19]Lin RY, Wang JH, Lu XM, Zhou XT, Mantion GWen H, Vuitton DA , Richert L.
Components of the mitogen-activated protein kinase cascade are activated in hepatic cells by
Echinococcus multilocularis metacestode. Word Journal Of Gastroenterology, 2009,15 (17):
2116-2124.

[20]Seki E, Brenner DA, Karin M. A Liver Full of JNK: Signaling in Regulation of Cell
Function and Disease Pathogenesis, and Clinical Approaches. Gastroenterology,
2012,143(2):307-320.

[21]Cai HB, Sun XG, Liu ZF, Liu YW, Tang J, Liu QA, Ji BM, Song YH, Zhou YC, Yang MH.
Effects of dahuangzhechong pills on cytokines and mitogen activated protein kinase
activation in rats with hepatic fibrosis. Journal of Ethnopharmacology. 2010,132(1): 157-164.
[22]Macanas-Pirard P, Yaacob NS, Lee PC, Holder JC, Hinton RH, Kass GEN. Glycogen
synthase kinase-3 mediates acetaminophen-induced apoptosis in human hepatoma cells.
Journal of Pharmacology and Experimental Therapeutics. 2005,313(2):780-789.

[23]Wang N, Feng YB, Zhu MF, Tsang CM,Man K, Tong Y, Tsao SW. Berberine Induces
Autophagic Cell Death and Mitochondrial Apoptosis in Liver Cancer Cells: The Cellular

54



2 Ak FHEFEBT A AT B A 5-FU st & mAeg i A AT %k

Mechanism. Journal of Cellular Biochemistry. 2010,111(6): 1426-1436.

[24]]Bellacosa A,Testa JR, StAAL SP .A retroviral oncogene,akt, encoding a serine-threonine
kinase containing an SH2-like region.Seienee,1991,254(5029):274-277.

[25]Park JS, Arcaroli J, Yum HK, et al. Activation of gene expression in human neutrophils
by high mobility group box 1 protein. Am J Physiol Cell Physiol. 2003;284(4):C870-879.
[26]MeCubreyJA, Steelmanl.S, Abrams SL. Roles of the Raf/MEK/ERK and
PI3K/PTEN/AKT Pathways in malignant transformation and drug resistance. Adv Enzyme
Regul. 2006,46:249-279.

[27]Koul D,TakadaY, ShenR. PTEN enhances TNF — induced apoptosis through modulation
of nuclear factor-kappaB signaling Pathway in human glioma cells. Biochem Biophys Res
Conunun,2006,350(2):463-467.

[28]Yin P, Zhao C, Li ZX, Mei CZ, Yao WT, Liu YL, Li N, Qi JJ, Wang LY, Yinghong Shi
YH, Qiu SJ,Fan J, Zha XL. Spl Is Involved in Regulation of Cystathionine y-lyase gene
Expression and Biological Function by PI3K/Akt pathway in Human Hepatocellular
Carcinoma Cell Lines. Cellular Signalling, 2012,24,(6): 1229-1240.

[29] Hu HB, Jiang C, Li GX, Lu JX. PKB/AKT and ERK regulation of caspase-mediated
apoptosis by methylseleninic acid in LNCaP prostate cancer cells. Carcinogenests, 2005,
26(8):1374-1381.

[30]Wu P, Hu YZ. PI3K/Akt/mTOR Pathway Inhibitors in Cancer: A Perspective on Clinical
Progress [J]. Current Medicinal Chemistry, 2010,17(35): 4326-4341.

[31]Wu P, Hu YZ. PI3K/Akt/mTOR Pathway Inhibitors in Cancer: A Perspective on Clinical
Progress. Current Medicinal Chemistry, 2010,17(35): 4326-4341.

[32]BolliR, DawnB, XuanYT. Role of the JAK-STAT pathway in protection against
myocardial ischemia/reperfusion injury. Trends CardiovascMed, 2003, 13(2): 72-79.
[33]Booz GW, Day JN, Baker KM. Interplay between the cardiac reninangiotensin systemand
JAK-STAT signaling: rolein cardiachypertro-phy, ischemia/reperfusion dysfunction, and heart
failure. J Mol Cell Cardio,l 2002, 34(11): 1443-1453.

[34)R 8%, TREE. JAK/STAT 5B AR EMERE. HBRXR. EariLs,
2009, 29(2): 176-198 |

55



ZMRFHEFERL WA F4BIRE 5-FU AT R @R A AT G Hh

[3519KXR, PhEEEr, T8RS, WEE, WMIR, XF, BYlE. JAK/STAT {558 S5HHA
FR P 1 g 3 FR AN TS A R PR 5. 4 i 5 43 F S 22 247K 2010, 26( 4):368-373.
[36]Aggarwal BB, Sethi G, Ahn KS. Targeting STAT3 forprevention and therapy of cancer:
modern target but ancient solution Ann NY Acad Sci 2006, 1091: 151-169.

[37]Choudhari SR, Khan MA, Haris G Deactivation ofAkt and STAT3
signalingpromotesapoptosis,  inhibitsproliferation, and en-hances thesensitivityof
hepatocellular carcinoma cells to an anti-cancer agent, Atiprimod. MolCancerTher, 2007, 6(1):
112-121.

[38]Nakamura T, Nishizaval, Hagiya M. Molecular cloning and expression of human
hepatocytegrowth factor. Nature, 1989, 342(6248): 440-443.

[39]Kokoszynska K, Krynski J, Rychlewski L, Wyrwicz LS. Unexpected domain
composition of MACC1 links c-Met signaling and apoptosis. Acta Biochim Pol,2009,
56(2):317-23.

[40]FRE4EE. C-Met 155 RN R A KAZF)RE NN . SEFFIRZRE,
2003, 11(8):487-489.

[41] Bottaro DP, Rubin JS,Faletto DL. Identification of the hepatocyte growth Factor receptor
as the c-met proto-oncogene product.Scienee.1991:251(4995):802-804.

[42] R Fa 4 KA AR, = R, 5 A i A A B RS2 4 c-met ZEJF 41 i b Rk T

Ja U ET]. S 44,2006, 44(9): 603-608.
[43]Vejchapipat P, Tangkijvanich P, Theamboonlers A. Association between serum hepatocyte

growth factor and survival in untreated hepatocellular carcinoma[J]. J Gastroenterol,
2004,39(12):1182-1188.

[441x04E, EHgd, XIHEPE. Wit FSEFERSHRAT. AR TESZE. 2011,
43(1): 50-53.

[45]Thompson MD, Monga SP. WNT/beta-catenin signaling in liver health and disease.
Hepatology,2007,45(5):1298-1305.

[46]Merle P, Kim M, Herrmann M. Oncongeninc role of the fizzled-7/beta-catenin pathway
in hepatocelluar carcinoma. J Hepatol, 2005, 43(5):854-862.

[47]Kim M, Lee HC, Tsedensodnom O. Functional interaction between Wnt3 and Fizzled-7

56



ZMAXFHETFERL AW F4 L B4 5-FU AT a8 A A T 69 %R

leads to activation of the Wnt/ B -catenin signaling pathway in hepatocelluar carcinoma cells.
J Hepatol, 2005, 48(5):780-791.

[48]Yoshikawa H, Matsubara K, Zhou X. WNT10B functional dualism: beta-catenin/Tcf-
dependent growth promotion or independent suppression with deregulated expression in
cancer. Mol Biol Cell, 2007,18(11):4292-4303.

[49]1 Bi, HER. Wnt/ B -catenin {558 H B4 R H AR BRI 7 IRk P PR H IAE
FABLEH). FFREAMRIZRAE. 2013,21(2):150-155.

[50]Pospisilik JA, Knauf C, Joza N, Benit P, Orthofer M, Cani PD, Ebersberger I, Nakashima
T, Sarao R, Neely G, Esterbauer H, Kozlov A, Kahn CR, Kroemer G, Rustin P, Burcelin R,
Penninger JM. Targeted deletion of AIF decreases mitochondrial oxidative phosphorylation
and protects from obesity and diabetes. Cell. 2007, 131(3):476-491.

[S1]Eskes,Desagher S, Antonsson B. Bid induces the. oligomerization and insertion of Bax
into the outer mitochondrial membrane.Mol CellBiol,2000;20 (3:929-935.

[52]Miramar MD, Costantini P, Ravagnan L. NADH oxidase activity of mitochondrial
apoptosis-inducing actor. J Biol Chem, 2001;276 (19) :6391-16398.

[53]Godbole A, Varghese J, Sarin A. VDAC is a conserved element of death pathway in plant
and animal system. Biochimica & Biophysica Acta (BBA) -Molecular Cell Research,
2003,1642(1-2):87-96.

[54]Gross A, Medonnell JM, Korsmeyer SJ. BCL-2 family members and the mitochondria in
apoptpsis. Genes&development. 1999,13(15):1899-1911.

[55] Su E, Han X, Jiang G. The transforming growth factor beta 1/SMAD signaling pathway
involved in human chronic myeloid leukemia. Tumori, 2010,96(5):659-666.

[S61xiz8, EHHk, XIBH4, #HE%E. VEGF/VEGFR 155 # 58 7/ AR R va s+ i
AR, PEREFIE. 2013,29(1): 97-101.

[STIBLIEE, SFMRR, FAN. VEGF SRTAEFRMEIRAR. tHA4EAMURE. 2013, 21(13):
1191-1196.

[58] Wang ZG, Richard J. Characterization of novel VEGF (vascular endothelial growth
factor)-C Splicing isoforms from mouse. The Biochemical Journal. 2010,428(3):347-354.
[S9]Esther Raskopf, Annabelle Vogt. siRNA targeting VEGF inhibits hepatocellular

carcinoma growth and tumor angiogenesis in vivo. J Hepatology, 2008, 49:977-984.

57



ZMAFHEFLEAL A4 R BEAE 5-FU A& M A R R T 64 %06

[60]Coulon S, Heindryckx F, Geerts A, Van Steenkiste C, Colle I, Van Vlierberghe H.
Angiogenesis in chronic liver disease and its complications. Liver Int 2011; 31: 146-162
[61]Mukozu T, Nagai H, Matsui D, Kanekawa T, Sum-ino Y. Serum VEGF as a Tumor
Marker in Patients with HCV-related Liver Cirthosis and Hepatocel-lular Carcinoma.
Anticancer Res 2013; 33: 1013-1021

[62]Eveno C, Pocard M. VEGF levels and the angio-genic potential of the microenvironment
can affect surgical strategy for colorectal liver metastasis. Cell Adh Migr 2012; 6: 569-573
[63]Gao DM, Sun L, Guo K, Li Y, Liu YK, Kang XN. Applicability of the multiplex
quantitative anti-body array system for early diagnosis of hepatocel-lular carcinoma].
Zhonghua Ganzangbing Zazhi. 2012, 20: 785-788

[64]Zhong C, Wei W, Su XK, Li HD, Xu FB, Guo RP. Serum and tissue vascular endothelial
growth fac-tor predicts prognosis in hepatocellular carcinoma patients after partial liver
resection. Hepatogastro-enterology. 2012, 59: 93-97

[65] L2 1.5 e I 18 35 i3 VEGF ROl A2 K& XS EST 2012, (1):173-175.
[66] Pickart CM, Eddins MJ. Ubiquitin: Structure,function ,mechanism. Biochim Biophys
Acata. 2011,1695(1-3):55-72.

[67]Wang X, Trotman LC, Koppie T. NED4-1 is a protooncogenic ubiquitin ligase for PTEN.
Cell. 2011,128(1):129-139.

[68]Mukhopadhyay D, Riezman H. Proteasome-independent function of ubiquitin in
endocytosis and signaling. Science. 2011,35(5809):201-205.

[6918FFH, B KB, RE, B8, BB, caspase-8 RHEMHNME. FRKEZEE.
2006,21 (2): 94-96. |
[701 EMK, 5K/, BELL, X4k . Caspase HIFELHLE]. FUEYES R . 2006,
6 (3): 53-55.

[71] HIER, BT, YE%. Notch F5EMERAMHEXRNHALRE. Bk
SRR F2E. 2013,22(7):611-614,

[72]Wang F, Zhou H, Yang Y. Hepatitis B virus X protein promotes the growth of
hepatocellular carcinoma by modulation of the Notch signaling pathway. Oncol Rep.

2012,27(4):1170-1176.

58



ZMAREHEFERL H AT LKA 5-FU 2 AT 5% A0 SR A 64 B vk

[73EWR, k& FERENGMNERRURS FREAWTIEIEGHRE. thRE ANt

Z4iE. 2013,21(19):1791-1796.

[74]Zamzami N, Hirsch T, Dallaporta B. Mitochondrial implication in accidental and

programmed cell death: apoptosis and necrosis.J Biomembranes. 1997, 29(2):185-193.

[75]x0# M IE, BERE. ARATHESEAFERNOPTAHERE. BRIV FE.

2010,49(3):715-716.

[761REEE, T, FE, M5k, FiR 5. ENEEARA%5ARATES

HESMMRHEE. EirRRESIE. 2012, 33(17):2107-2109

(771X, EFELL, FKULLRAN SARBE TR ASER. 5 ERRE.2013,30
(2): 182-185.

[78] Mass C, Verbrugge I, Savich G. Smac/DIABLO relessed from mitochondria and XIAP

inhibition are essential to limit clonogenicity typle I tumor cells after TRAIL receptor

stimulation. Cell Death Differ. 2010,17(10):1613-1623.

[79]Buron N, Porceddu M, Brabant M. Use of human cancer cell lines mitochondria to

explore the mechanisms of BH3 peptides and ABT-737-induced mitochondrial membrane

permeabilization. Plos One. 2010,5(3):€9924.

[80]Kroemer G. Pathophysiological implications of mithochondrial cell death control. Bull

Mem Acad R Med Belg. 2010,165(3-4):205-210.

[81]LiP, Nijhaw an D, Budihardjo I. CytochromeC and Datp-dependent formation of

Apaf-1/caspase-9 complex initiates an apoptoticprotease cascade. Cell 1997, 91(4): 479-489.

[82]Zeiss CJ, Neal J, Johnson EA. Caspase-3 in postnatal retinal development and

degeneration. Invest Ophthamol V is Sci. 2004, 45(3):964-970.

[83] Sharma AK, Rohrer B. Calcium induced calpainmediates apoptosis via caspase-3 in

amousephotoreceptor cell line. J Biol Chem, 2004,279(34): 35564-35572.

8414 FRIL, ¥h¥n, 1208, ZE6'E. Caspase3 Ml Caspase 9 7 H R EIHRPIF T

JFHRE 40 SMMC7721 4 IR T 1 (1w, BRACTRBT B 24,2011,38(2):314-318.

[851 5L, #i%E 8, B %. Caspase-8. caspase-3 7F 5-FHJRMENE 75 2 40 oy T O4E

H. 1H4k5MEE. 2004,3(5):363-365.

[86]Brito AF, Abrantes AM, Pinto-Costa C. Hepatocelluar carcinoma and chemtheraphy: the

role of p53. Chemotheraphy. 2012,58(5):381-386.

59



ZMRFHEFLEH H T4 KA 5-FU AT & M A A A T ¥R

[87]Gadellhak NA, Gadelhak SA,EI-Morsi DA. Prognostic significance of three hepatitis

marker (p53 antibodies, vascular endothelial growth factors and alpha fetoprotein) in patients

with hepatocelluar carcinoma. Hepatogastroenterology.2009,56(94-95):1417-1424.
[88]Menendez D, Shatz M, Azzam K, et al. The Toll-like receptor gene family is

integrated into human DNA damage and p53 networks. PLoS Genet. 2011,

7(3):e1001360.

[89]Menendez D, Shatz M, Resnick MA. Interactions between the tumor suppressor p53 and

immune responses. Curr Opin Oncol. 2013, 25(1):85-92.

[90] Suzuki HI, Yamagata K, Sugimoto K, et al. Modulation of microRNA processing by

p53.Nature. 2009, 460(7254):529-533.

[911BR ARk, SIR e B8 AL p53 IR S B & SR B BkbsT R 26 IT AR p53 Kk

KT e, FEAARBSBIT5.2010,7 (4): 354-357.

[92) 3 kit ol MUt 2 IV, T4, F M RS, 2 7. RAMITEAL ps3 M

ASPP2 F B RRASK Bl B e R S P4 b a B v 24 6. 2010, 17(7):513-516.

[93]Feldser DM, Kostova KK, Winslow MM. Stage-specific sensitivity to p53 restoration

during lung cancer progression. Nature. 2010, 468(7323):572-575.

[94]Junttila MR, Karnezis AN, Garcia D Selective activation of pS53-mediated tumour

suppression in high-grade tumours. Nature. 2010, 468(7323):567-571.

[95]Zalcenstein A, Stambolsky P, Weisz L. Mutant P53 gain of function: repressionof CD95

(FasPApo-1) gene expression by tumor-associated P53 mutants. Oncogene, 2003, 22(36):

5667-5676.

[96)FF, B3r3, s, RGE. FT¥HE Fas SN B 40 MUE T Fas/FasL 842 Mk T W

BT, J A s R 2 & .2004,19(12):747-749.

ONFE =, Bk, THE, FRL, #H48, BWE, XEE. p53 #HE. Fas/FasL 7E

R AR AT A BUBRE P IR . TP RRSKIRSIMRIZRA, 2002,19 (4): 342-344.

[98]Jonas JC, Laybutt DR, Steil GM. High glucose stimulates early responsegene c-myc

expression in rat pancreatic beta cells. Biol Chem, 2001; 276(38): 35375-811

[99]Fields WR, Desiderio JG, Putnam KP. Quantification of changes in c-mycmRNAlevels in

normal human bronchial epithelial (NHBE) and lungadenocarcinoma(A549) cells following

chemical treatment. Toxicol Sc,i 2001; 63( 1): 107-141

60



2K FHEPERL A AR H B 5-FU I & M8 58 AR T 6 %R

[100]Patel JH, McMahonS B. Targeting of MIZ_1 is essential for MYC mediated apoptosis. J
Biol Chem, 2005, 12(13): 1074_1084.

[101]Simile MM, De Miglio MR, Muroni MR. Down regulation of ¢ myc andcyclinD1
genes by antisense oligodeoxy nucleotides inhibits the expression of E2F1 and in vitro
growth of HepG2 and Morris 5123 liver cancer cells. Carcinogenesis, 2004, 25(3): 333-341.
[102]FRmedk, ZHERK, B . C-myc FEEIF P16 5K 70 F 40 e o i 208 R IRIKE
X. IERFFIERZ4E. 2007,23(6):440-441

[103]Lindsay J, Esposi MD, Glimore AP. Bcl-2 proteins and mitochondria-specifity in
membrane targeting for death. Biochim Biophys Acata. 2011,1813(4):532-539.

[104]Kotsafti A, Farinati F, Cardin R. Bax inhibitor-1 down-regulation in the progression of
chronic liver disease. BMC Gastroenterol. 2010,10:35

[105RAANF f# s h. Bel-2. Bax B ERIATEIEE RSN TR g/ AL R4 Al
75, 2009,17(23):2409-2412.

[1061Z=4E 8 BREH XIRE. ZRAMATRIES Bel2 KKEOMRAER. EELHKR.
2008,14(4):489-490

[10718A%HE, HHER, REF. EHRN LR KR bax 1 bel-2 RIEH)
Zw. P EPEEZEHSIE. 2008,16(6):362-364.

[108] E &, TK . Survivin ZER KR A MBI REREL . PHEHEHEE.
2002,22(8):463-466.

[1091ZE5E 7R, XK, WA, Survivin & H & B-catenin & HERAK T EHLFHERE
FIGREX. AR B 42.2008,16(1):62-66.

[110]Bian YS, Osterheld MC, Bosman FT. Nuclear accumulation of beta-catenin isa common
and early event duringneoplasticpro-gression ofbarret esophagus. Am J Clin Pathol. 2000,
114: 583-590.

[111]Kato J, Kuwabara Y, Mitam.Expression f survivin in esoph-agealcancer: correlation ith
the prognosisand response to chemotherapy. Int J Cancer. 2001, 163: 109-116

[112]Montorsi M, Maggioni M, Falleni M, Pellegrini C, Donadon M,
Torzilli G Santambrogio R, Spinelli A, Coggi G Bosari S. Survivin gene
expression in chronic liver disease and hepatocellular carcinoma. Hepatogastroenterology

2007; 54: 2040-2044

61



ZMRFHEFEAL F A B4k B BRA- 5-FU AT A AR T 8% vk

[1131%%, EARE, RBEHK, BREK, HEK, Hoe. FHAKRTE Survivin 5
i AR T RIS KRR E X, FELBIIRZAE 2004; 21: 669-670
[114]Weldon C B,Scandurro A B,Rolfe K W. Identification of mitogen-activated protein
kinase kinase as a chemoresistant pathway in MCF-7 cells by using gene expression
microarray. Surgery. 2002,132(2): 293-301.

[115]Kisucka J,Barancik M,Bohacova V. Reversal effect of specific inhibitors of
extracellular-signal regulated protein kinase pathway on P-glycoprotein mediated vincristine
resistance of L1210 cells[J]. Gen Physiol Biophys. 2001, 20(4); 439-444.

[116]Lasagna N, Fantappie 0, Solazzo M.. Hepatocyte growth factor and inducible nitric
oxide synthase are involved in multidrug resistance-induced angiogenesis in hepatocellular
carcinoma cell lines. Cancer Res. 2006,66(5):2673-2682.

[117]Kohno M, Pouyssegur J. Targeting the ERK signaling pathway in cancer therapy . Ann
Med. 2006,38(3): 200-211.

[1181AKE ZE PR30 A 75 B2 45 6 ¥R 9T SR R TR FFE 8 OB 00 A 2 2. 24,2005,36(2).:49-51.
[119]Gaten T M,Haas T L,Sykora J. Enhanced caspase-8 recruitment to and activation at the
DISC is critical for sensitisation of human hepatocellular carcinoma cells to TRAIL-induced
apoptosis by chemotherapeutic drugs. Cell Death Differ. 2004,11(1):86-96.

[120]Asghar U and Meyer T. Are there opportunities for chemotherapy in the treatment of
hepatocellular cancer? Journal of Hepatology 56: 686-695, 2012

[121]Ca H, Phan H and Yang LX. Improved Chemotherapy for Hepatocellular Carcinoma.
Anticancer Research 32: 1379-1386, 2012

[122]Bu XX, Le C, Jia FQ, Guo XL, Zhang L, Zhang BH, Wu MC and Wei LX. Synergistic
effect of mTOR inhibitor rapamycin and fluorouracil in inducing apoptosis and cell
senescence in hepatocarcinoma cells. Cancer Biology & Therapy 7:1-5, 2008.

[123]Mukai M, Sato S, Tajima T, Ninomiya H, Wakui K, Komatsu N, Tsuchiya K, Nakasaki
H and Makuuchi H. Recurrence and 5-FU sensitivity of stage I/Il nodenegative breast, lung,
or gastric cancer with occult neoplastic cells in lymph node sinuses, Oncol Rep 15: 815-820,
2006

[124]Shang DH, Ito N, Watanabe J, Awakura Y, Nishiyama H, Kamoto T and Ogama O.

Synergy of interferon-alpha and 5-fluorouracil in human renal cell carcinoma requires p53

62



EMRFHLFEAL F st T4 LKA 5-FU ST R MR AR AT

activity. European Urology 52: 1131-1139,2007.

[125]Xie Q, Liang BL, Wu YH, Zhang J, Chen MW, Liu HY, Gu XF and Xu J. Synergistic
anticancer effect of rAd/P53 combined with 5-fluorouracil or iodized oil in the early
therapeutic response of human colon cancer in vivo. Gene, 499: 303-308,2012.

[126]He W, Wang DM, Ye ZQ, Qian WH, Tao Y, XF Shi, L Liu, J Chen, L Qiu, P Wan, Loo
WTY, Chow LWC, Yip AYS, Ng ELY, Cheung MNB and Wang ZP: Application of a
nanotechnology antimicrobial spray to prevent lower urinary tract infection: a multicenter
urology trial. Journal of Translational Medicine 10:S14, 2012.

[127]Germano, S. and O'Driscoll, L., Breast cancer: understanding sensitivity and resistance
to chemotherapy and targeted therapies to aid in personalised medicine. Curr Cancer Drug
Targets, 2009. 9(3): 398-418.

[128]La Porta, C.A., Mechanism of drug sensitivity and resistance in melanoma. Curr Cancer
Drug Targets, 2009. 9(3): 391-397.

[129] Saad, M., Garbuzenko, O.B. and Minko, T., Co-delivery of siRNA and an anticancer
drug for treatment of multidrug-resistant cancer. Nanomedicine (Lond), 2008. 3(6): 761-776.
[130] Lippert, T., Ruoff, H. and Volm, M. Resistance in malignant tumors: can resistance
assays optimize cytostatic chemotherapy? PHARMACOLOGY-BASEL-, 2008. 81(3): 196.
[131] Oosterling, S.J., van der Bij, G. J., van Egmond, M., et al., Surgical trauma and
peritoneal recurrence of colorectal carcinoma. Eur J Surg Oncol, 2005. 31(1): 29-37.
[132]Boise LH , Gonzalez - Garcia M, Postema CE , et al . Bcl - x , a bel - 2 related gene that
functions as a dominant regulator of apoptotic cell death.Cell , 1993 ,74 :597 - 608.
[133]Sharma J, Srinivasan RMir S, et al. BCL-XL protein levels determine apoptotic index in
pancreatic carcinoma. Pancreas, 2005,30: 337-342.

[134]Manoj K, Liu Z R, Tian R, et al. Mechanisms of inhibition of growth of human
pancreatic carcinoma implanted in nude mice by somatostatin receptor .Zhonghua Yixue

Zazhi. 2004,84:760-765.

63



ZHXFHEFLEAL A4 L BA 5-FU sTAT & R3S i R A T 6% h

A N fejgr

FHEE, &, PUE PRRER, HRESXTA, 1982 F 4 A4, 2006 & 6 A
B F 22 K% IRKEE 202, RBEZEEL%AL, 2009 F 6 A2 M K%EE Ik
IREE BRI AL, 2009 4 7 ABEANZM RS —EB A LIE. 2010 £
9 A NZEMKREE IRIKE 2 RBORAMEIE W IE L2240, A EEFHRE, EEN
FRE st PR A I ATEE RSN IO 2A00HE, 2T EX
HARBIEES . B “8637 &1 H TR THE.

64



ZHRF W FEAL F A T4 LA 5-FU A& @ ie g AR A T %R

Bk L= R BSCH X

1.Juan-Xia Wang, Yong-Ning Zhou, Shao-Jing Zou, Tao-Wen Ren, Zhi-Yi Zhang.
Correlations of P2lactivated kinase 1 expression to clinicopathological features of gastric

carcinoma and patients prognosis. Chinese Journal of Cancer.2010, 29 (7): 649-654.

2. Juan-Xia Wang, Ling-Yi Zhang, Jun Zhang, Hui Ding, Dong-Min Wang, Zhi-Ping Wang.
The synergistic effect of organic silicone quaternary ammonium salt and 5-fluorouracil on
hepatocellular carcinoma in vitro and in vivo. European Journal Of Cancer Prevention.
(Accept)

3.FIEE, kiAW, Z25b9, X33, BE, U, FH. BHIARENHRERARE
Wl PHREZLSETAREERBET R LR FRESW, 21U

4.9, DEE, TR, T, UM, BE 68, FEE, MRS, Kk, mE
P B A R 7 A R AE AT RS A AR B BT s R R 4 R . BFAIE, 2013, 18 (1) : 39-42.
5T, R, &, AW, BE MRS, e, FHEE kE. &k
FLE T8+ 2 K B RS A 7 R A B T SE M O TR ST . e PR IEL RS 24 A5

2012,28(7):531-534.

65



2 RFH LR A T4 B4 5-FU s AT R a3 58 R Rl 6%k
B

A UL A ST A TSR O AU D AR F S . S A
RSO T BT RO P 36 2 WA S AR T TSR (R 25 SCRIRE S
2, TR 2 A ST T AR . A2, 3T
TURTIESR « PEROIA 225 5 5 S BB T A, JH S T 1 T
BB, AR R RO

VORISR, B EX ORI ZITA A, B A BRI
AT (LT, P e 2. T BT IRt s R A T3
R, BRI, KRS, THENL. TX0E, TAR. BEFSRR
MR, RATRIE . 4. 8RBT T F5 5k M2 T 0 3, 7E50id
B BBA S EREAME, RA) BRI TR

CEM-ERR VNI, 2K BRI A, 2060, T2, BAE. RS 7L
B, T B, EXEPLRREMP AT T KO, EhEREL B

TP R & G 2R S, AR & T T2 R

BRI D. TR, %50, AE0RR. BA. RAULET. £
NEMVEES, RN —HETERRIT R, PR, FRT FEALE W
M, R E ORI, TS OB AR, R, KW R
BRI

BHEE -2 oy A SCHEAT o BRI B B2

TIEE
2013 11 H

66



ZMRFHFEFERLT Ak T4 B 5-FU M AT B MG A R OA T ¥k

l}ﬁ _
2 HpH 519 T MES) BRE R JG B A SCOF AR BT FE g

B 3R R SIRVEEAE RN BN, Bk, RREENEES, BT
F iR, RIRKRIAAHE, KL BEAKNCETHRY, RICHANER,
B SRR F RIS AR R S W S hn i, HFRIERA G BRI KA L w B E T,
AN L EREFE TR T WEFIRER ARG 5 KB R I KA RATHR Y, B H
£, Tl RGIT#ITER

KR AIFIRTRITER, BERE, BREHKE

AT 51| BR#J% (prostate cancer, PCA)2 4ttt G H M BRI E L&, 2002 FL£BRFK
W51 679000 B, Fr5| BB 2 fI. FATRFRHERIFIBERRAREEN
WX 57, 2006 43 B TS R HI 234460 B, HTE BHEMER 1/3. , 0 2002 EH
H kAL BB E R 1. 6/10 13, EEREK 1/10( 124. 8/10 J7), RTITERE W4 Kik
X (TSR &R R R T . EA K B R LR B R BB RIS, W
FREBGBERZDABRY, KPS

7E PCA MIZFRIIBTB Y, ZEHBEA (TRUS) 315 T Hi5IIR 57 fiE# 28t 3K
B LU R S TR AT FU AR AR SRR HEAT IS W AR HERR Y, & B RTHRI2 PCA IR ZE 7 k.
TRUS ] AT BYE A FEATRI SR R A FRIER . 76 TRUS 515 TAERTSAR DL KA B 41
PR FRFTEERLL, H AP AW IR EIR /D K55 T 5 RENME, 2§,
I RPUG TS S &R S EAR MR, MERE, RSP, wmisEaS
R, £ BRI HIFREN &A1, (B TRUS 76515 B2 Wiy Bt 7 B,
RI—A P BMER R E S IEE SR, BPH. PIN. 2R HRTFIARK . #0151
BRI FI IR B S LR A — RS RN R (IR, MR, REESE,
AUFUAR K, SBHMERE, BIUE, WIUES), XEHFREFESKIRE. BhMtk
ThEeSE T, BN S B0 R UAE S BT v I R RE 1,

BEEER AT U E RN A, RS RMAHERIEN R ARG TR, A
B 25, KA RBLARERN. FHik, 05 e liRRa % &It
RAER A G RIE R GTT I DT IR R A O S E GBS 51 5 T T 7 iR
RARE S RRBRMECIERIERRITRE RFAE, BREE, BRIBIT SN E#AT

67



ZMKXFHEFERL AAEFEURKS SFU S & 0SSR T %

RATIRE:

BEYL R TRUS BeH MMFHRAE, FRSRES, il A 040 s T OB 27 5 1 AR
HIFBAN M FENIIEER, IR, 4000 T 7E 050 BR 15 bR e Be AL AT B8, AT %
WA PRI e HT B R IR

Natalia Z0'4¢3H T —ANIIE HEAEBENL BB TR e I RIER R IR R, BHMK
HEIERKE: MR (10-74%), MK (9-78%), HEpHil (1-40%) MEERERE. Tk
A FBEMIELE: K (9-30%), K#(0.6-4.2%), BIMAE (100% ), BRI (13-36%),
WA PRIERRGAEIR (13-20%), RHEIRHEBE(AUR) (0-4.6%) FERBEHRIT (0-1.6%). B
ik, EH D% TRUS I 5EHERE R AFHEERERE.

FESIRBSMIRZAE S, KpHEREE NNBURR, Williamson Z i &I
KIGFFE ST131 BEM MM EESURE K. Steensels 2 AT T — B E BIHERF 5T,
XHFERAT TRUS F B EBATHEIB, M 2003 F 2] 2009 £, d1 KB E 5 | FIMOUmE &
RIREH 0.95% (54/5663). Bhol, H—4 BEWMUILAE HAETS EAT BT, 51— MW
IfRE By S SR SRR A BUR MR  B A B RS R, R, oMbl HAh
PRBUR . BEEB LR E BT ARG, P RN E — a2
. BEEAEMREERE, P2 E Rt B BB

52 Sy SSEE

ZHEGHEES S TRESRTRIERATN T IR S, ¥R ERRESY T
K B AR 250 R DT R G B R TE I, (B2, tnf gt b — A L E R S BRI &,
X T B> P EH R AAERER R RERNEM . UTRBRRE REKHEE:

1. HEREAE, KR, BERI, REANE], REEGE, SETTIRRK, AI5IRAR,
VI kB A B EMHE . Utrera FPVHF R IR LIS AR B 5537 4 A MESF HL
ERY T 14 KEAESHRERAET A BEHEN AEHFEERTREFRALR
il 14 MERARAIESSA HNAER A TR 2R it RRiE, &
IR ORG REBFHEREENEL. BRPGTR (KTUR) S&EaEsE FRE
B, BZTRIKERE, SRokls, DARERK, IR MEFIER> 75 Z2TH9% 5D
HIvaIT FTRESE A 2.

68



EMRFHREFEAL A A F 4 L BRE 5-FU 2 AT & mE A A 1 44 %R

2. ZEFERBTANAN AR FQ: Liss ZP47E 2009 £E 12 A & 2010 45 7 A AT RIS
BREFFITERLE 342 BEHATRIEHEDIN. PFRRH, 236 HlBE T, 22.0% (52/236)
FFARYERGATEER, EERATSNAER FQ XHAEET M KBITERX FQ
it 25 38 R 5 RS H RRE — NMER R E. Yagei SPI5TEIL, ERHT 6 A
A R IR Y R — N ERE R, KT st EmE A iR L E A
i (] R T K

3ABHERTFIR A . ZEFERYAT 6 AN A A s ih K 2 A B B M AT 5 AR 4 K 3¢
FERWAKBITERER, MEHSRENFERR—MIOLHNERER.

SR (TR -

ATRADIFRIERIRRE, 2008 F, KEBKIFHIE (AUA) BAA T Bk
FRIEBCE AP, HIRHELHBEES TS T S BRERoR e, U F i
KAV EAYHATIR, 208 A AR B R T RAY . EEMR S
B U A R R R AR AR R R ik, EEE IS F e B
EHRBRENTR. BEAHEFNEXAAHREPHERN. BUNRRSZ 24
IINZ W, YRR EAFRRN B EGE YK 34 K. BRIBRSNEH & IRE B4
KTLHEBBAEL S TFRERGHB A REHIER, HEEAREEREAY,
FR AR R e A BN £ 5 T P ST M i

BT FHUAERAFRAFBIERE BN, HEKEH M HE SRR LAY, &
Rl X B S5 AR B R AAN RFEER, SCREBUERD, BRERBRED)
S1E 2008 FHEF —N IB MUESE, S IERIRAYRTBT TRUS BREEH KA MR A
HITp IR, BRSHLREMFHMITIE ST AR E. FfE, BAIIE
W5 E A& BRSBTS A B HE & T R4
KT RIAHWT

(1) B A THEREREN-

Christopher 2520 235 G E T 2 BIEF S 10-ug/M1 SRRV B K5 BEILEE
AR @ 2 BRI TAR, AT B AR X FQ i 2 it K v B A i i BUW
Bi. James PR IAE TRUS B LIS IR 25 H i SR EAT B4, IR e i
BT TR PEpi A RIESE, W AE MDY It ROERIE T IESR . (BR, HXH
HWERIEIE RN, Wk, B ERHES.

69



2R FHEFLEBL AR F 4R IRE 5S-FU A RMmIE AR T Hh

Taylor Z251¢E 2010 4 6 A ZE 2011 4E 5 AX} 457 #lBE4T TRUS A, HF 112 (24.5%)
BIZERFTIHAT RS, HAK 345 (75.5%) B RS, WUHEEEFMEFEDMA FQ, 22
Bl Bt FQ 25 HF A M MPiAER, X FQBMEREMARRYE, BAREI—
BlEkgy. 1 345 BHTFRLKRDIARE 9 GRS, —6HIHIMULAE, §7&1E% 1346,
JEEIETR 5598. 4 R E7r RS Jaét stz A v d: F e s> H FQ it 29 5 R I FE R AE,
7] B, e BRI VR T 3 A

(2) FEARZ -
Smyth EP SRR AME REIRTIERERAYNEY, ARV ELEARYEMRE,
FEERET 2> — /PRI R MRFE 3 REAAHR . RN, £— meta 7347
T#RE, LHEMEFERAEEMER, A TAREHE, NEHAFIBARNTE.

(3) #EiE:

FEAR 2T TRBH FE B A4k 07 RAKIBFEAE S+, A B KT R pfe L Hi Ak
T ARG 20 B, SRR E VR B R 2 B I I ML, B R ERAFZ R
i U R 5 — e300 B 25 A B ST AR R B IT Y.

(4) BUH T RIE:
T AU B VR 0 T R R TT R, T TR A P A FOR v o
B & RBARBRROHE R DL,

(5) ANRAEERERAY S S — Rl R E

B SR v S 24 PR K B AT BT B AR OB 1, — A AT SR 8 T AFHAE R |
BiJ7 % TRUSPB. BAME, 180 RBEEEIRZY 550 -yl RE R CGnIRHIPYH
fhmd B B Sk =1 ) BRD R SR MR L S —Fr AR & (e kAT, KKER,
BT EEARER.

(6) MEHNIRAY:

Aron ZPOR I RS IR 5 R RFAML (8% %) 25%), BEPEHIHE
FERRAREBIT 3 5. FLARAEENILT BEERA_ LR T AR F B B Aatd
YRR . FURE RSS9 DA 2 RGO PR 8 s R A FE IR RN T B R A Ak Bl i
AL . TR N A B R R RS R PR B A A . BRARXS TP R Fh 25 43
EFRF, HEFREETANEADIARAERELN. TEERAEWREEERT

70



ZMRFHEFLERI AR FAR S BRE 5-FU sTRT /& sl A AT %R

IR RIER
(7) HEHREEmMFBER:

IR IF R BRI R, RATHEE BT b 2 2w 3556 oV o ek i T v
HE, X—FRESERMBLEC, W TR R KRR £ B sUsit,
Batura PR R RA R BFRMPIKYE R — N RN %, 24U ciproxaxin
FIMARKER A RIE. EENARDEMAEREN, CRAER—MET LN
iR, FIKYEEMES . dhot, TEREMBEBERNIRMEM TR, KRR T RS
ZLF B I AE A o

(8) AR A:

ManeckshaS IS R B, 7EERAT24/ Mt BBV B A SR> R R A,
H HB-H BRI R K LT R (Meropenem) ({ENMEEHIA XM UG ER A
REJCHEAT ISR ) W LU SRAF PR IETE & RE R UL AE o
(9) LM RARRLELS:

S BRA BRI ER I ¥ 2 A A IR A T M 7 i,
(10) ffiFAH-

FERZE AP AU [BIRTT T RAT AL, BB BRI ARG KIE . Zhou
1 Meyers 2555 350 R B, 7 2009 £E, 90.2% I KGATHE (ARBAEAT B *t
FMERERER. FLEFAR 1 DN AT SATER . SR 13 AL
WiEs, HBEEREEAS, R 1 mURESRFIEM | RS kA A D
R B RS K AR 2. Bh4h, Pichichero ZPRF ST K BL KA B DA EE M INEHE
E BN RERRE.

(11) A ALE:
KR BRI EAR- T ERHE VMBI ER, ARG G m%
IR AR R ZF AT B e i) LB %1,

(12) ORBEE:
Falagas &P sy @ iU A M D IRBE R X, RESHMBY, TRESHEMA —FEX
BT BRI TR R P & .

(13) FHEHIEEMBI TR

71



ZHRFHEFEHT AW F 4IRS 5-FU 21 AT & MRS A R A T % oA

EEFUERTOTREAFRREREMBEXEKR, REETRIEREL.

BYHIGIT

Miura 2R (F B RKIE ST B B B4 96T I E EN A KBTI 5]
ERMUIAE. BRI R MR AR FERIGTT MZH R RER S AL HER.
Akduman BRI A MOMTERE & 42 B8 T2 BT I FQ 6259, HIAERR T FQ 3K,
T2 P AE RIS TR R EE B AR R

HE:

TR IR RIS W, AT MRS YA RE B+ BEE KT Bixt e v
FAZ5 Y 25 VAN b0, ERELIEAIE th AT, A T R RE MM, X TA
I Y 2 A A D, 45 A 4 iR SRk & B A S E 3T PRI A | . AT BL R B TR
PHAERE RSP, NEWLGEMEM. RN ZER U HE. TP
LA R A RTR B A I B R

B R
[1]Lina Fassi Fehri, Tim N. Mak, Britta Laube, Volker Brinkmann, Lesley A. Ogilvie, Hans

Mollenkopf,Michael Lein, Timo Schmidt, Thomas F. Meyer, Holger Briiggemann. Prevalence
of Propionibacterium acnes in diseased prostates and its inflammatory and transforming
activity on prostate epithelial cells. International Journal of Medical Microbiology.
2011,301(1):69-78.

[2]Ben T. Copeland, Matthew J. Bowman, Claude Boucheix, Leonie K. Ashman. Knockout
of the tetraspanin Cd9 in the TRAMP model of de novo prostate cancer increases
spontaneous metastases in an organ-specific manner. International Journal of
Cancer.2013,133(8):1803-1812.

[3]Siegel R, Naishadham D, Jemal A. Cancer statistics, 2012. Cancer J Clin 2012;62
(1):10-29.

[4]Parkin DM, Bray F, Ferlay J. Global cancer statistics, 2002. CA: A Cancer Journal for
Clinicians. 2005, 55(2): 74-108.

[S]Ferlay J, Bray F, Pisani P, et al. GLOBOCAN 2002 Cancer Incidence, Mortality and
Prevalence Worldwide. IARC CancerBase No. 5, version 2.0. IARCPress, Lyon,2004.

72



ZMREFHEFERL K FE KA 5-FU AR M AR AT YA

[C1EEEM, B9, BRWEE, Z=5, B, 2000~2010 FE E 15 RE M ILRERTIRR
I RGEESSR. A B 998.2013,22 (4): 260-265.

[71Zhang HF, Wang HL, Xu,N. Mass screening of 12,027 elderly men for prostate carcinoma
by measuring serum prostate specific antigen. Chin Med J (Engl),2004,117(1):672-701.
[8]Ayman S. Moussa, Ahmed El-Shafei, Ed Diaz, Tianming Gao, Osama M.Zaytoun, Khaled
Fareed, James C. Ulchaker, J. Stephen Jones. Identification of the variables associated with
pain during transrectal ultrasonography-guided prostate biopsy in the era of periprostatic
nerve block: the role of transrectal probe configuration. BJU International.2013,111(8):
1281-1286.

PI4BBER, £R, B LEHBHEHET 2 TS BRFRERHRKEXIARES D
%, 2013,29 (9): 1380-1381.

[10]Otunctemur, Alper; Dursun, Murat; Besiroglu, Huseyin, Can Polat, Emre; Cakir,
Suleyman Sami; Ozbek, Emin; Karadeniz, Tahir. The effectivity of periprostatic nerve
blockade for the pain control during transrectal ultrasound guided prostate biopsy. Archivio
italiano di urologia, andrologia : organo ufficiale [di] Societa italiana di ecografia urologica e
nefrologica / Associazione ricerche in urologia. 2013,85(2): 69-72 .

[11]Langenhuijsen, JF. Donker, R, McColl, GM. Postprostatectomy ulti‘asound-guided
transrectal implantation of gold markers for external beam radiotherapy.
STRAHLENTHERAPIE UND ONKOLOGIE. 2013, 189(6): 476-481.

[12]JHarvey CJ, Pilcher J, Richenberg J, Patel U, Frauscher F. Applications of transrectal
ultrasound in prostate cancer. The British journal of radiology.2012, 85 (1):S3-17.
[13]Taylor Stephen, Margolick Joseph, Abughosh Zeid. Ciprofloxacin resistance in the
faecal carriage of patients undergoing transrectal ultrasound guided prostate biopsy. BJU
INTERNATIONAL. 2013,111(6):946-953.

[14]Sanders A, Buchan N. Infection-related hospital admissions after transrectal biopsy of the
prostate. ANZ JOURNAL OF SURGERY. 2013,83(4):246-248.

[15]Nam Robert K, Saskin Refik, Lee Yuna. Increasing Hospital Admission Rates for
Urological Complications After Transrectal Ultrasound Guided Prostate Biopsy. Journal Of
Urology.2013, 189 (1) : S12-S17.

[16]Colli J. Increasing Hospital Admission Rates for Urological Complications After

73



ZMAFEHLEFEEL AT LKA 5-FU MR MRS AR AT HGEh

Transrectal Ultrasound Guided Prostate Biopsy EDITORIAL COMMENTS. Journal Of
Urology.2013, 189 (1) : S17-S18.

[17]Natalia Miranda Utrera, Maria Blanco Alvarez, José Medina Polo, Angel Tejido Sanchez, Juan Passas
Martinez, Rafael Diaz Gonzalez. Infectious complications after transrectal ultrasound-guided
prostatic biopsy. Analysis of our experience. Archivos Espanoles de Urologia. 2011, 64 ( 7):
605-610 .

[18]Williamson DA, Roberts SA ,Paterson DL, Sidjabat H , Silvey A, Masters J, Rice M,
Freeman JT. Escherichia coli bloodstream infection after transrectal ultrasound-guided
prostate biopsy: implications of fluoroquinolone-resistant sequence type 131 as a major
causative pathogen. Clin Infect Dis. 2012, 54(10):1406-1412.

[19]Steensels D,Slabbaert K, De Wever L,Vermeersch P,Van Poppel H, Verhaegen J.
Fluoroquinolone-resistant E. coli in intestinal flora of patients undergoing transrectal
ultrasound-guided prostate biopsy—should we reassess our practices for antibiotic
prophylaxis? Clin Microbiol Infect. 2012,18(6): 575-581.

[20]Utrera NM, Alvarez MB, Polo JM, Sanchez AT, Martinez JP, Gonzalez RD. Infectious
complications after transrectal ultrasound-guided prostatic biopsy. Analysis of our experience.
Arch Esp Urol. 2011,64(7):605-610.

[21]Liss MA, Chang A, Santos R. Prevalence and significance of fluor-oquinolone resistant
Escherichia coli in patients undergoing transrectal ultrasound guided prostate needle biopsy. J
Urol. 2011; 185(4): 12831288

[22]Yagci D, Yoruk F, Azap A, Memikoglu Q. Prevalence and risk factors for selection of
quinolone-resistant Escherichia coli strains in faecal flora of patients receiving quinolone
therapy. Antimicrob Agents Chemother.2009; 53(3): 1287-1289

[23]American Urological Association. 2008. Best practice policy state-ment on urologic
surgery antimicrobial prophylaxis.

[24]Christopher A. Duplessis, Mary Bavaro, Mark P. Simons, Charles Marguet, Michael
Santomauro, Brian Auge, Daniel A. Collard, Joshua Fierer,

[25]James Lesperance. Rectal Cultures Before Transrectal Ultrasound-guided rostate Biopsy
Reduce Post-prostatic Biopsy Infection Rates. Urology. 2012,79(3):556-561.

[26]Taylor AK, Zembower TR, Nadler RB, Scheetz MH, Cashy JP, Bowen D, Murphy AB,

74



EMRFERTFHEAL AT LIRS 5-FU AT R @R AR AT A

Dielubanza E, Schaeffer AJ. Targeted antimicrobial prophylaxis using rectal swab cultures in

men undergoing transrectal ultrasound guided prostate biopsy is associated with reduced

incidence of postoperative infectious complications and cost of care. J

Urol.2012,187(4):1275-1279.

[27]Smyth LG, Mulvin D W. Antibiotic prophylaxis for transrectal ultrasound biopsy of the

prostate in Ireland. Ir J Med Sci. 2011,181(1):33-35.

[28]0sama M. Zaytoun, Thomas Anil, Ayman S. Moussa, Li Jianbo, Khaled Fareed, J

Stephen Jones.Morbidity Of Prostate Biopsy After Simplified Versus Complex Preparation

Protocols: Assessment of Risk Factors. Urology. 2011,77(4):910-914.

[29]Gokhan Koc, Sitki Un,Devrim Nihat Filiz, Kaan Akbay,Yuksel Yilmaz. Does Washing

the Biopsy Needle with Povidone-lodine Have an Effect on Infection Rates after Transrectal

Prostate Needle Biopsy? Urol Int,2010,85(2):147-151.

[30]Aron M, Rajeev TP, Gupta NP. Antibiotic prophylaxis for transrectal needle biopsy of the

prostate: a randomized controlled study. BJU Int 2000; 85 (6) : 682-685.

[31]Batura D,Rao GG, Bo Nielsen P,Charlett A. Adding amikacin to fluoroquinolone

based antimicrobial prophylaxis reduces prostate biopsy infection rates. BJU Int.2011,117
(5) : 760-764

[32] Batura D, Rao GG, Nielsen P B. Prevalence of antimicrobial resistance in intestinal flora

of patients undergoing prostatic biopsy: implications for prophylaxis and treatment of

infections after biopsy. BJU Int. 2010,106(7):1017-1020.

[33]Manecksha RP,Nason GJ, Cullen IM, Fennell JP, McEvoy E, McDermott T,

Flynn RJ, Grainger R, ThornhillJA. Prospective study of antibiotic prophylaxis for prostate

biopsy involving >1100 men. Scientific World Journal. 2012,650858(4).

[34]Pace G, Carmignani L,Marenghi C,Mombelli G,Bozzini G. Cephalosporins periprostatic

injection: are really effective on infections following prostate biopsy? Int Urol Nephrol.

2012,44(4):1065-1070.

[35]Zhou HH, Chan YP, Arnold K, Sun M. Single-dose pharmacokinetics of ceftriaxone in

healthy Chinese adults. Antimicrob Agents Chemother 1985; 27: 192-196.

[36]Meyers BR, Srulevitch ES, Jacobson J, Hirschman SZ. Crossover study of the

pharmacokinetics of ceftriaxone administered intravenously or intramuscularly to healthy

75



ZMREFH TR A T4 IR BA 5-FU 3 AT /& e 7 B A T 6%k

volunteers. Antimicrob Agents Chemother 1983; 24: 812-814.

[37]Pichichero M. Cephalosporins can be prescribed safely for penicillin-allergic patients. J
Fam Pract 2006; 55: 106—112.

[38]Satoshi Hori, Anup Sengupta, Alexis Joannides, Ben Balogun-Ojuri,Rebecca Tilley, John
McLoughlin. Changing antibiotic prophylaxis for transrectal ultrasound-guided prostate
biopsies: are we putting our patients at risk? BJU international. 2010,106(9):1298-1302.
[39]Falagas ME, Giannopoulou KP, Kokolakis =GN, Rafailidis PI. Fosfomycin: use
beyond urinary tract and gastrointestinal infections. Clin Infect Dis. 2008, 46(7):
1069-1077

[40]Miura T, Tanaka K, Shigemura K, Nakano Y, Takenaka A, Fujisawa M. Levofloxacin
resistant Escherichia coli sepsis following an ultrasound-guided transrectal prostate biopsy:
report of four cases and review of the literature. Int J Urol. 2008,15(5):457-459.
[41]Akduman B, Akduman D, Tokgoz H, Erol B, Turker T, Ayoglu F, Mungan NA.
Long-term fluoroquinolone use before the prostate biopsy may increase the risk of sepsis

caused by resistant microorganisms. Urology.2011,78(2):250-255.

76



ZMRFHEFLERT AMAEFRE RS 5-FU 3T AT G R A T 6 %vh
B — ZingiE
g FIEFR rh 3L FR
FCM Flow CytoMetery WA 40 MR
CDKI cyclin dependent kinase inhibitor 70 A B 1 K i A R 7R
Caspase cysteinyl aspartate specific protease REABRIFRHEERERENES
SDS dodecyl sulfate sodium salt + R F RN
PBS Phosphate Buffered Saline PR EE R
EDTA Ethylenediaminetetraaceticacid LRI 2%
Tris Tris(Hydroxymethyl)aminomethane SRHEERER
AP ammonium persulfate B AR
SDS—PAGE sodium dodecyl sulfate- polyaerylamine gel + R BR RN N R WA R
electrophoresis
DMSO dimethyl sulfoxide lz2E - 27
MTT 3-(4,5-Dimethylthiazol-2-y1)-2,5-diphenyltetrazoli ~ 3-(4,5- _ 3£ HEM2)-2,5 — K H Y
um bromide B
PVDF Polyvinylidene fluoride %ﬁiﬁlﬁ%
5-FU 5-flurourail 5-5RR BE g
PI Propidium iodide WAL R
MAPK Mitogen-activated protein kinase LR F ISR
ERK extracellular signal-regulated kinase M SME 5 TR B
SAPK stress-activated protein kinase B 2 1 B
STAT Signal transducer andactivatorof transcription HxmiEa
c-JNK c-Jun N-terminal kinase c-Jun R IR in e
JAK Ja-nusproteintyrosinekinase Janus & F BR& FR S
MDR multidrug resistance Z AT
VEGF vascular endothelial growth factor mE W EMRAKRF
SPSS statistical package for social science AR RS R A

77



	中文摘要
	Abstract
	第一章 引言
	1.1 原发性肝癌的分子生物学研究进展
	1.2 原发性肝癌与凋亡相关基因的关系
	1.3 肝癌化疗的研究进展
	1.4 本论文选题的依据和思路

	第二章 有机硅季铵盐联合5-FU对肝癌细胞增殖及凋亡的影响
	2.1 材料与方法
	2.2 试验结果
	2.3 讨论
	2.4 结论

	参考文献
	个人简介
	攻读博士学位期间发表论文目录
	致谢
	附一 综述
	参考文献

	附二 缩略语

