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Abstract

Curcumin, a natural polyphenol which was first
extracted by Vogel and Pelletier from rhizomes
of the plant Curcuma longa L, has potent anti-
carcinogenic activity and low toxic side effects
in a wide variety of tumor cells. It has been
listed as a third-generation chemoprophylactic
drug by the US National Cancer Institute. How-
ever, the therapeutic benefit is hampered by its
low absorption after transdermal or oral appli-
cation. Ames et al. have developed a series of
novel synthetic curcumin analogs that are more
potent and have better water solubility than
curcumin. One of these leading compounds,
EF24, exhibits about 10-fold greater cytotoxic
activity against various cancer cell lines in rela-
tion to curcumin. This article will review the
recent advances in understanding mechanisms
underlying the antitumor activity of EF24.

www.wjgnet.com

Key Words: Curcumin; EF24; Antitumor mechanism

Liu HT, Wang LL, Liu LX. Advances in understanding
mechanisms underlying the antitumor activity of
curcumin analogue EF24. Shijie Huaren Xiaohua Zazhi
2012; 20(20): 1853-1857

BE
%7 E AT VogelF=Pelletier A LAY
250 E P 5 BATR0— AP ErE R K 4D,
B B iEr, RRER AN, £ B E LG
R 5] A F 3R BAL T TR 25 4.
BREEEFNETZARI G T oML S )G
TR AR T 2 B [LAE, AmesF A CIF A & —
RNV E K FORIEWM BT AN, EP—
FF 1 3,5-(B)-=(2- # I F 35 ok o -4-BR B8 AR 3
(EF24), Hofe % AP0ty tm it % 7 AL b £
& B 404 ta iR AP AR

REER: ZRE; 35-(B)- - RILFE)IRNE-4-
AL, SOMAL B

gk, 88, XERT. EERITEYEF2489 AP SIS
HE. HRENEIZYE 2012; 20(20): 1853-1857
http://www.wjgnet.com/1009-3079/20/1853.asp

03I

LW BN EMEF24MEF3 1S B R e R
MR R AT A", b IEF240 508 A
Iz, A EAG IR A8 e bk, i 5
T R B R AR M () 22 B R A S ) A ALY
A s PR Ak, AT SR £ AT
TR, K2 ISR B EF24 0] LA
TR 0 M AR DL R I T RS,
R I 10011 22 4% 40 Ja 455 5 20 B8 s 81400 1 e 98 4
I B8 B R % 3 0 0 T (A . R R R
I3 Tk B ) 36 9 R DASE SR E F24 1K e R 4 H .
ASCERER2445 UM HLEI 7 TR A T/ E —2RiA.

1 EF2437 B EZIERRMLHI
EF24LE M g 40 M i A . B0 . (kg T
FIALE FE s B2 A 2 AN E AR A5, S ASTR )

LR T

EHEA A
MR KB, R
WP IBET, RR
NG EIES
E, 2R E Ay
&7 AORE 2R
B FAK T 2 )
FELAF. BF AN,
EF24 /£ % #¥ It 73
i FoF AL
S &R
om AL AP A A

W@ 5 F LA
EmF, Hx, 4
FTREMBER



1854

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

LN EILZYE  20126F78188 58205 52087

WAL A 0%

B 7 %t T EF24 4
B R B
i & e e
EFERZEEA
Shax B AR R AL
W EA, FRERAN
KAt T Ak E
o A A AL

JR 4 i &R, EF24 5 AT AN RIAE LI, P4
I 2 S5 AR AL R4 R AR K R . H AT
XTEF24 1P I ML 5T 32 B TR 7015 41 i
PR, U5 40 R A v, AR AR e S R i
A TR 00 A A B S T LA 7 T

L1 -3 m e sy 8 © AU L WIEF24 1] DL 46
AT JE MG S AL A 5 5 P 4 P
T8 I MBI 2 11V /R P E R R IRE 24 AT DA
ST T AU I SRR s (Hep G2+ SK-
HEP-1. PLC/PRF/5. Huh 7HIHep3B)fs 514
JBET, TR — 5 IR EE I RO, 1X 5
LU RAEIRTT I R R LA LT, et
FUHgEE . gl TR 55 A 22 R IR T
AR, SE A0 M ToAH DG HE I Bel-2, Bax [ KiA
TRV SR 40 Wi 2 R AR T3 428 0 15 2 5 41 i 1) 97
TR FE TR, 9 R I EF24 40
ok P JH 9 40 B A6 FRZH A LB T8 B el-236
IEKCP IR A R, Bax S IR AR
Raky Z | JoRERARE T g S 5, i
WoifCaspase-3, S B BER IR AZMEE S
F(poly ADP-ribosepolymerase, PARP)WiZ4. 1 Hf]
Caspase-3Ii| 7| Z-VAD-fmk g &5 73 FHLIBTEF 2415
S IX SE PR A0 B A T, IR B T 3K S T AN A
I T 42 /D32y & Caspase /S U7 4 &5 e
S 9 h A R ILEF24 1] LA [R) R 18 ik Caspase /i3
SN AN ARHTC-116. HT-2981 75 B 41 i &
AGSIHgmFEEAN st -, DL -7 K W EF24
75 22 T el e 40 1 2% v S RT DA I = R A i
PTG E .

1.2 5o e B A re il o gt i B 3 b, e 41
I I PS3 IR Y D) g 2 ARG A G/ MY
R E AR N, 55 % SRl A FH 28 DR G, P
5 40 M B 0 0 AR K R, Md m2 /& PS3 1)
FEPR TR, A e DUE G Pp s3Ik,
A PS3H ARz B g, sl HEps3 B fid ok
WATPS3H NG PE, PTENT LAIHIPI3K/Akt
T B, Ol e W] LOBEM dm2 532 28 N A
Sl i, WARMdAm2 - EAF AR TR B W
B A%, PTENHIIXANMDHIMdm256 1z 4% A 1
FHAEAS A% A bR $0H) d ETPS3 R 4R, T =
p2 13EAL2 % Sp2 i it & 5 80 T ok 11
cyclin-cdk & G4 &, 40 i 5 A5 A5 712G, L
Go/MII®. 252 umol/LIEF24 4031 5, %o 5%
i 52 P40 N O S0 40 i, LG,/MAH A 38 3 15 1A
FCycBl. CycA. CycDl. Cdc2fICdc25CE
I IR 1) AR P 2 0 B AR, [) Ik 40 i J) S50 30 1

A7 P53 — A F PR 15 2 M dm2 th R I H B[R]
MR 1) 235 PR AP, SR HEF24 n] i i 15 5 40
G,/M =3, SIS MU i 52 1 N B 539 400
B N FH U S AN B ASOnT 2 1 b B 40 A A
W B Bean i s H b 47 e, S alcR 2
YI)ALG, EF24 A FE 0] LU I 5 5 G/ M {5 A,
i HepG2. SK-HEP-1. PLC/PRF/5. Huh 7
FHep3B ST I 40 fa fr 389551, Bkt 2 A4
FURINEF24(1 pmol/L)fE 124 hn] LA5 5 45 i
IMIHCT-116. HT-29F1 H IR 4 il AG S5 7
Go/MI, 1EH148 hax RINA Gy/G, 5™, d it
DL EBFSCR] A, EF24 0] DUTE 22 Fh 40 B 2 L at
TS 245 P fie 98 40 e 2% v A A5 5 0 i ) 38 £
(VE FH, LA FH S D) 1 A 66 mT R XS T agt o f 45
i A R, X LR EF24 0] gt — P
(0 LAYR 7 iR 24 PR A it e 988 ) R 2 ).

1.3 #p4) Akt AT EL JLAKNF-«BE S
W ¥, NF-x B ARG 5 40 s 34Nl
AT (IxkBoa IkBB. IxBe)H 1—A-4k & LA
TCiE PE PR AEAE, 40 M 52 21 & P 4 S5
SRS, IeBEIEHEOE S EOLRR L, %
TR SRR, RN )G 5 H
(13 R 45 512 0 H I E R (13 527, Cyelin
Bl. COX-2FIBcl-2#B=NF-x B nJ ifif 45 1) 5 4]
P, BRSO VT 22 IR 40 R AR A N b Rz A Jif
Jfi(HeLa). FLERFE(MDA-MB-231). AHi4l
IR (PC3). S5 (HT29). A (A549.

A460. Calu-1). fifi/hgi s (H157. H358).

B S0 (1A9) A H % (HepG2. SK-HEP-1. PLC/
PRF/5. Huh 7. Hep3B), EF24#sa] LAl i & 4%
i T BKI, HMHINF-xBAAZ, M T 2130
Jo A KR 1 U

1.4 EF2442 58 A4 R do i 9 38 38 b 64 ) 1E R
YRR B — il iy R D5 AR S 5 | R I Js A 12X
I, 53 R B B RS AN I AR e 2 Bk
B v AR R FE B Aoy KT, e e B
I 38 B 22/ 104l e (1 41K, 5 (FANCA,
B, C,E, F, G, L, M, FAAP24F1FAAP100), i H:AE
HE3VZ AN 202 FZ U AEFANCD2
FIFANCIF/EHBY, H & (I WFANCD1/
BRCA2. FANCJ/BRIPIFIFANCN/PALB24 1
T LR g R B SR g 0 % A RGO R] L 3 )
JaRHE B IME 6 E ) PFANCD2iZ %1k,
KT B BRI RE A 1) AU S B A s L. 22
HE H AT DA PIESLAEFANCD2iZ # ki f o
A AR, Landais®EC7 LA HHs &

www.wjgnet.com



XE, F. EERITEVEF248VFADBI AR HE

1855

ILEF247/E#IHIFANCD29Z Z Ak F i B Er 22
T AT (G PR ek, AL R YR e 2T
i g 3 S A o 70 R ) — B3

1.5 ot dip ) b 9 34 7869 1% 42 COX-20L Rk (e
&5 i R S50 e R A R 0 R e 4 i At
THRHL S BIVE FICY, EF24 0] LU R4 B AR 45 8
AL N COX-2K 3T, PS4 XS S Bt P 4 a2
TR, TL-8 ) B AN 5 480 5581
25 B e (0 & AR R I 5%, EF24RIFE B B
TR 10 503 0 I 280 BT 50 R X FA) 1 Y. o
B PR AR A DR A L R A R PR AR
BAEZAEH, EF2440HI0LE N AR K RT3
L IRE TR VR R SLA I 45 R I 5 — R a1
PLHIMY. 2 h EF2440 3 () N 45 i 41 R HC T-116
1EFR B BRI FA S B R AL ER KUK T Lt 3
I HE AR S R P B AIG, [ SFEF24440 Py
SRR T LA 28530 AK TRIERK [ R Ak, k46
HIUE B EF 242 frhJed A7-35 8 % [ —Fpafil i), i
TP I3 B4 FIE R K-M A PKG& 4% K 354 S,
EF2475 52 41 B W s thvr & S 8 B S I8 1
(hypoxia inducible factor-1, HIF-1)fj ik K [,
HIF-1 /2 [ if 5 2 A FA7 3% B T 259 7 R 1,
B AR HIF- 1R R A 7K T B 40 ) L e ga £
FUIIRIT R LA F T 7R AR
PRI (VHL) A H A7 240 HTF- 150k 45 B A,
TEE SR DL T 5 A B A4 45 5 (R 2EHIF- 1)
BN, VHLER (IR ILARS E 1 P 4 iR CC275
2 EF2445 5 R IMHIF- 1% A 284k, Pk E VHL
B EPER 4 IR CC2 4 L EF24 4 1 J A
FIHIHIE-1R3E P X E R R, RBIEF2498 15 %
fFHIF-17 ZEVHLER (A Th g, 1T Wi 5T
VHL A LU B A8 ™, X AN R BT LA#
FEEF24 R AEPTHIF-1iE M O 4E FH A AT 4 T 2 1)
BEMIVHL, 1R 0] e 2 R EF24%8 52 41 i Py e
HBIVHLSE R, 101X 2% FFRHIF- 12K

2 EF24BVPRMAIME R BRR RS

H ATEF24 B4R FLAT bb 223 2850 5 (1 B s 7 H
BOR, ARZREF24K AR A Ty ity TIK, IXFE4s 5%
Wi H AR, Agashe 5 BIHH] L —Fh i B
IKPEEF24 /5 i G AR, JEF240. 80— 2R
A P LSS INEF24 181 K 1. 09 R IR S5
10 umol/L N EF 241 BT A fili i e HA4 1R Hif 51 Jlj
S P C-340 L v FA)T 988 144 A e ) 2 e e e — A
JHEF24. &P SER I, X5 EF24 08 itk 5 96 6 i Te-
99miEHE, LURERE NN AN IEF24 )8 U &

www.wjgnet.com

A, R Z R BLE F24 10017 B9 K 3840 A2 vl T
W SOR ST IX S8 25 LIS EF 2480 I I
A — PRI AT (W3 EF24 4 R B 145 %07
5. RS ) VR S EF 245 Bk IR T VIagh
£ B ) 204 KA 2R Ge it e A (W iR, T8 ik
Pk 2 e i A £ i, b T A AR g A B,

3 &P

EF244F N £ FARZATAD T 1 —Hh, R H
bb 22 8 35 T SR MK B b R ke, A AN AT BLi 5
JPIRT A0 MR T S YT PR, S AT DL 5 i 4
JLA 5 A S0 %, A i A A A 2 T R A
YER, FCHuh e 45 A A 2 S i 8l vh 143 3
UESE. EF2475 M8 ST VG 7 R I T 4%
KNI Be, (R ZEARME A Bk — = AU EE 1
WALy kAR B N, AR AL
P — A FURIAE S AR 76 AR (P8
WU, TCIRTEBCG WA, BG BERA YT 6
JE Oy THERIG YT 7 1H, EF24H0K 32 W7 Bk — Fl
T IE PR R YT 208, IR Re N 2 IR
Ji R va T

4 ZEXE

1 Zhu S, Moore TW, Lin X, Morii N, Mancini A, How-
ard RB, Culver D, Arrendale RF, Reddy P, Evers TJ,
Zhang H, Sica G, Chen ZG, Sun A, Fu H, Khuri FR,
Shin DM, Snyder JP, Shoji M. Synthetic curcumin
analog EF31 inhibits the growth of head and neck
squamous cell carcinoma xenografts. Integr Biol
(Camb) 2012; 4: 633-640

2 Olivera A, Moore TW, Hu F, Brown AP, Sun A,
Liotta DC, Snyder JP, Yoon Y, Shim H, Marcus Al,
Miller AH, Pace TW. Inhibition of the NF-«B sig-
naling pathway by the curcumin analog, 3,5-Bis(2-
pyridinylmethylidene)-4-piperidone (EF31): anti-
inflammatory and anti-cancer properties. Int Inmu-
nopharmacol 2012; 12: 368-377

3 Aggarwal BB, Sung B. Pharmacological basis for
the role of curcumin in chronic diseases: an age-
old spice with modern targets. Trends Pharmacol Sci
2009; 30: 85-94

4 Odot J, Albert P, Carlier A, Tarpin M, Devy ],
Madoulet C. In vitro and in vivo anti-tumoral effect
of curcumin against melanoma cells. Int | Cancer
2004; 111: 381-387

5 Shoba G, Joy D, Joseph T, Majeed M, Rajendran R,
Srinivas PS. Influence of piperine on the pharmaco-
kinetics of curcumin in animals and human volun-
teers. Planta Med 1998; 64: 353-356

6 Anand P, Kunnumakkara AB, Newman RA, Aggar-
wal BB. Bioavailability of curcumin: problems and
promises. Mol Pharm 2007; 4: 807-818

7 Ames MA, Reid JM. 2004. Pharmacokinetic Studies
of EF24 (NSCD-716993)in Mice. Rapid Access to the
NClI-Discovery (RAND)program, Contract NO1-
CM07105, May 4

8 Adams BK, Ferstl EM, Davis MC, Herold M, Kurt-

mi A2

EF244FAh £% &
K SHET AN T
—FF, R E
& e
ik & W
R LEX S
WAL P 47 3] E
2. EF24 12 B 43
oy TR By A= 8 7 b
A E THRRN



1856 ISSN 1009-3079 (print) ISSN 2219-2859 (online) HFENBHZE 20126781880 5205 552047
W2 a#H kaya S, Camalier RF, Hollingshead MG, Kaur G, P53 tumor suppression. Cell 1993; 75: 817-825
JeA e R e (Fan- Sausville EA, Rickles FR, Snyder JP, Liotta DC, Shoji 25  Coqueret O. New roles for p21 and p27 cell-cycle
coni anemia): — M. Synthesis and biological evaluation of novel cur- inhibitors: a function for each cell compartment?
GEAK cumin analogs as anti-cancer and anti-angiogenesis Trends Cell Biol 2003; 13: 65-70
PR T AR agents. Bioorg Med Chem 2004; 12: 3871-3883 26 Selvendiran K, Tong L, Vishwanath S, Bratasz A,
BRI, & 9 Mosley CA, Liotta DC, Snyder JP. Highly active Trigg NJ, Kutala VK, Hideg K, Kuppusamy P. EF24
T ]’t\ A F%P; anticancer curcumin analogues. Adv Exp Med Biol induces G2/M arrest and apoptosis in cisplatin-
5'2% 'j\li Iigig 2007; 595: 77-103 resistant human ovarian cancer cells by increasing
B;RIPlI ;kb;‘» P 10  Adams BK, Cai J, Armstrong J, Herold M, Lu Y], PTEN expression. | Biol Chem 2007; 282: 28609-28618

, » WIS Sun A, Snyder JP, Liotta DC, Jones DP, Shoji M. 27  Perkins ND. The diverse and complex roles of NF-
5 tbAn 2 AR A 84 . . . o
AR R K EF24, a r‘xox.lel synthetic Curc.umm analog, induces kB subunits in cancer. Nat Rev Cancer 2012; 12:
S, I 3] £ — apoptosis in cancer cells via a redox-dependent 121-132
Z 5] 1 1 9% 3 mechanism. Anticancer Drugs 2005; 16: 263-275 28  Hayden MS, Ghosh S. NF-kB, the first quarter-cen-
J K, 4BRCAIT 11 Sun A, Lu Y], Hu H, Shoji M, Liotta DC, Snyder JP. tury: remarkable progress and outstanding ques-
EE A RN T Curcumin analog cytotoxicity against breast cancer tions. Genes Dev 2012; 26: 203-234
DNA%EF, B cells: exploitation of a redox-dependent mechanism. 29  Dang TP. Notch, apoptosis and cancer. Adv Exp Med
B2 E S Bioorg Med Chem Lett 2009; 19: 6627-6631 Biol 2012; 727: 199-209
kK. 12 Xiao Y, Yang FQ, Li SP, Hu G, Lee SM, Wang YT. 30 Kasinski AL, Du Y, Thomas SL, Zhao J, Sun SY,
Essential oil of Curcuma wenyujin induces apopto- Khuri FR, Wang CY, Shoji M, Sun A, Snyder JP, Li-
sis in human hepatoma cells. World | Gastroenterol otta D, Fu H. Inhibition of IkappaB kinase-nuclear
2008; 14: 4309-4318 factor-kappaB signaling pathway by 3,5-bis(2-
13 Kapoor S. Triptolide and management of systemic flurobenzylidene)piperidin-4-one (EF24), a novel
malignancies besides pancreatic carcinomas. World monoketone analog of curcumin. Mol Pharmacol
] Gastroenterol 2009; 15: 1018-1019 2008; 74: 654-661
14  Zhang HT, Luo H, Wu J, Lan LB, Fan DH, Zhu 31 Kalb R, Neveling K, Nanda I, Schindler D, Hoehn
KD, Chen XY, Wen M, Liu HM. Galangin induces H. Fanconi anemia: causes and consequences of ge-
apoptosis of hepatocellular carcinoma cells via the netic instability. Genome Dyn 2006; 1: 218-242
mitochondrial pathway. World | Gastroenterol 2010; ~ 32 Soulier ]J. Fanconi anemia. Hematology Am Soc Hema-
16: 3377-3384 tol Educ Program 2011; 2011: 492-497
15 Zhang YL, Pang LQ, Wu Y, Wang XY, Wang CQ, 33  Valeri A, Martinez S, Casado JA, Bueren JA. Fanco-
Fan Y. Significance of Bcl-xL in human colon carci- ni anaemia: from a monogenic disease to sporadic
noma. World | Gastroenterol 2008; 14: 3069-3073 cancer. Clin Transl Oncol 2011; 13: 215-221
16  LiangY, Yin D, HouL, Zheng T, Wang ], Meng X, Lu 34  Garner E, Smogorzewska A. Ubiquitylation and
Z, Song X, Pan S, Jiang H, Liu L. Diphenyl difluoro- the Fanconi anemia pathway. FEBS Lett 2011; 585:
ketone: a potent chemotherapy candidate for human 2853-2860
hepatocellular carcinoma. PLoS One 2011; 6: 23908 35 Wang W. Emergence of a DNA-damage response
17 Gao LL, Li FR, Jiao P, Yang MF, Zhou X], Si YH, network consisting of Fanconi anaemia and BRCA
Jiang W], Zheng TT. Paris chinensis dioscin induces proteins. Nat Rev Genet 2007; 8: 735-748
G2/M cell cycle arrest and apoptosis in human 36  Rahman N, Scott RH. Cancer genes associated with
gastric cancer SGC-7901 cells. World | Gastroenterol phenotypes in monoallelic and biallelic mutation
2011; 17: 4389-4395 carriers: new lessons from old players. Hum Mol
18  Subramaniam D, May R, Sureban SM, Lee KB, Genet 2007; 16 Spec No 1: R60-R66
George R, Kuppusamy P, Ramanujam RP, Hideg K, 37  Landais I, Hiddingh S, McCarroll M, Yang C, Sun
Dieckgraefe BK, Houchen CW, Anant S. Diphenyl A, Turker MS, Snyder JP, Hoatlin ME. Monoketone
difluoroketone: a curcumin derivative with potent analogs of curcumin, a new class of Fanconi anemia
in vivo anticancer activity. Cancer Res 2008; 68: pathway inhibitors. Mol Cancer 2009; 8: 133
1962-1969 38  Tsujii M, DuBois RN. Alterations in cellular adhe-
19  Agarwal ML, Agarwal A, Taylor WR, Stark GR. sion and apoptosis in epithelial cells overexpressing
p53 controls both the G2/M and the G1 cell cycle prostaglandin endoperoxide synthase 2. Cell 1995;
checkpoints and mediates reversible growth arrest 83:493-501
in human fibroblasts. Proc Natl Acad Sci U S A 1995; 39 Landi S, Moreno V, Gioia-Patricola L, Guino E, Na-
92: 8493-8497 varro M, de Oca J, Capella G, Canzian F. Associa-
20  Reinhardt HC, Schumacher B. The p53 network: tion of common polymorphisms in inflammatory
cellular and systemic DNA damage responses in genes interleukin (IL)6, IL8, tumor necrosis factor
aging and cancer. Trends Genet 2012; 28: 128-136 alpha, NFKB1, and peroxisome proliferator-activat-
21  Tanaka T. [Mechanisms of cellular senescence by ed receptor gamma with colorectal cancer. Cancer
tumor suppressor p53]. Nihon Rinsho 2011; 69: Res 2003; 63: 3560-3566
1891-1900 40  Thomas SL, Zhong D, Zhou W, Malik S, Liotta
22 Bieging KT, Attardi LD. Deconstructing p53 tran- D, Snyder JP, Hamel E, Giannakakou P. EF24, a
scriptional networks in tumor suppression. Trends novel curcumin analog, disrupts the microtubule
Cell Biol 2012; 22: 97-106 cytoskeleton and inhibits HIF-1. Cell Cycle 2008; 7:
23 Mayo LD, Dixon JE, Durden DL, Tonks NK, Donner 2409-2417
DB. PTEN protects p53 from Mdm?2 and sensitizes 41  Semenza GL. Targeting HIF-1 for cancer therapy.
cancer cells to chemotherapy. | Biol Chem 2002; 277: Nat Rev Cancer 2003; 3: 721-732
5484-5489 42 Gonzalez IR, Moreno-Manzano V, Rodriguez-
24 el-Deiry WS, Tokino T, Velculescu VE, Levy DB, Jimenez FJ, Septlveda P, Sanchez-Puelles JM. The

Parsons R, Trent JM, Lin D, Mercer WE, Kinzler
KW, Vogelstein B. WAF1, a potential mediator of

biology of HIFa proteins in cell differentiation and
disease. Vitam Horm 2011; 87: 367-379

www.wjgnet.com



R, 5. ERmAITEVEF2480NBPBH BT = 1857
43 Wang R, Zhou S, Li S. Cancer therapeutic agents pVHL. Nat Cell Biol 2003; 5: 64-70 [ oRaR: Xt
targeting hypoxia-inducible factor-1. Curr Med 48  Arjumand W, Sultana S. Role of VHL gene muta- A% ¥4k 5,
Chem 2011; 18: 3168-3189 tion in human renal cell carcinoma. Tumour Biol N5 E S, B
44 Wilczynski J, Duechler M, Czyz M. Targeting NF- 2012; 33: 9-16 Smtn, WA
kB and HIF-1 pathways for the treatment of cancer: 49  Agashe H, Lagisetty P, Sahoo K, Bourne D, Grady B, — B MR, S
part 1. Arch Immunol Ther Exp (Warsz) 2011; 59: Awasthi V. Liposome-encapsulated EF24-HPBCD %‘Xﬁk%})ﬂé\i&l
289-299 inclusion complex: a preformulation study and bio- i 5 1]5 AR }ﬁ o
45  Wilezynski J, Duechler M, Czyz M. Targeting NF-«xB distribution in a rat model. ] Nanopart Res 2011; 13: % #EH,‘" ’E‘Lﬁf’;ﬁ
and HIF-1 pathways for the treatment of cancer: part 2609-2623 6916 RS A1
11. Arch Immunol Ther Exp (Warsz) 2011; 59: 301-307 50  Shoji M, Sun A, Kisiel W, Lu Y], Shim H, McCarey
46  Kim WY, Kaelin WG. Role of VHL gene mutation in BE, Nichols C, Parker ET, Pohl ], Mosley CA, Aliza-
human cancer. | Clin Oncol 2004; 22: 4991-5004 deh AR, Liotta DC, Snyder JP. Targeting tissue
47  Hergovich A, Lisztwan ], Barry R, Ballschmieter factor-expressing tumor angiogenesis and tumors
P, Krek W. Regulation of microtubule stability by with EF24 conjugated to factor VIla. | Drug Target
the von Hippel-Lindau tumour suppressor protein 2008; 16: 185-197

i K w4 15-5A)

ISSN 1009-3079 (print) ISSN 2219-2859 (online) CN 14-1260/R 20124ERRACIHtH 48 A TH AL 2%
° ‘Zﬁbav L

(HREAZWR L) BB

AR H T ARUEAE B SRR KB &2, RIS E 3 5 T N4 2% 5 10 A ik B, AT 618 B e 22k
wr.

1 EEREE

KA RGP VR B R4 IO B R, AR (DIRIECE R R B2 8 Q)2 A 25 A 2 sl Al 5%
RIERIOM P GYITAEE W Z SO AR R, iR R840k, Pt gizsen
RILFSWFOCR, RIESCIT A5G (PN IEIEE e . bk, B, AR ON 7 IR0 SRR N A Dt
HIAEF R, B SO AR A (I AT TR 175 (6)AH N AT 458 TAR AL IO HER AR, PRAE
Toit s, WRGE LA AL S AR IR S, WG 2SR LT T 25 AL AOHERE AR (7)RE0RS BRI RSO HL 7 it OB ik
R SHETEE S

2 WRHER

REGL AT & 5 A, IO AR ZE S A O Y I, 1) g 48 R HE S R E R H AR L
WFF M5 AR F A U, AR 20T 15 dAR SR FHE . AF B A & SRR o FROBURE LE A5 55 45 1h #4 k)
B [0 G B, ) IR B BSUR 1 8 T RS AR AR R G, YRR (R, A EDRT B A B

3 MR

AWK ESGAEFHFZAAELTAR, SCTTBAER A 5. AEE ATEA AT BOA NSRS g LS R T & PR
ACUR, ARVEI R T (AR NIAZEDY XX B(): & k50, a1 A A FAl S A A N
P RE G ), ZUAERT (SR AT A ARG iR s Fo 1 v i, JLgmAE o s AR T 4. G ml 4 S0
1 P ESEARIIFDC R SR ER IR AT 18 RVFZSCTE RS E (RS« (2 2 S P
OO« MBI CClAEY « CPEAYE SO S E NS SRR RECE.

www. wjgnet.com



