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Abstract
With the application of traditional drugs in the treatment
of hepatocellular carcinoma (HCC), such as natural

Baishidenge  WCJD | https:/ /www.wjgnet.com

medicinal herbs and metabolic regulators, the new
functions of traditional drugs have been revealed in the
study of anti-HCC drug therapy. Curcumin, a plant-
derived drug with hypolipidemic and anti-inflammation
effects, has recently been found to exhibit anti-cancer
activity due to its inhibitory effects on HCC growth and
metastasis. Therefore, it may act as a potential anti-cancer
drug for HCC treatment. This article summarizes the
advances in the understanding of the action mechanism
of curcumin on HCC.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Curcumin; Hepatocellular carcinoma; Anti-
tumor; Mechanism
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5B

K& R K9, KRR 24 S5 R 2 W e AT aa e
J% (hepatocellular carcinoma, HCC)7& 77 449 & 1 #RiE, %
AT AR AHCCH ML TR I 5. BAK
i, A% K AE R 69 AR TR 2 M £ AT R AR LT
FRHCCAK, #45 M ZIHE B, MAHEGR
HCCi#& 97 2. A SAT 3T & AHCCAR A AL 49
Bt AT B4, 4Rk
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ZROIRE: K I3t % F SR 49 fe )& (hepatocellular carci-
noma, HCO/E AMEI 0 BF it AT T B2k 5k, £ .8
NBEIHHCCAEK, 225645, TH, oF A m, FEK
L E R, TR IR e ERMAUE, 34 25 F 4
HCCHF 7 & 6 19 A% R R K 77 6.

=im, (LRI ENE. EEmFTRnTBRRERYhETHE. BRELNEK
ZA75 2019; 27(17): 1043-1049
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03I
4 f (hepatocellular carcinoma, HCC)/& VL R St i
WL IR 22—, AR SR Y RO AL A
iR B8 N AL, JEREAR DG R R A1) 3 — Ay, HITAE R
WK HCCRMBREE, ST RIGARAEIR, 12
WIS AR AR CAL . TR HHCCVR YT B H A
UHsh ki T ie 28, Ryrde)e, oy (BubFIAH, SR
WE, W, 23RBS N E, BRI AR, 2y
(e e, mxArE, REEJE5E) k iinir 45
(WIPD-13144, PD-LIFUAR)AEER 7 HHETHC CRE# A
R R — TR, (S R AR ML, #2596k
17 ¥ (overall survival, OS)HITCEHRAR T, H A7 A= 47 BAHAL
11 moZi A% M ifyy 25 it AR, 7Rl 550
[F) 25BN LA N R A2 KPR f~(vascular endothelial growth
factor, VEGF)#IfIFHISEIA & L], RIZ 2R AN Ak 10%-40%
Z M 2R RIVE R, T2, DR R R L R A
SRIEHCCLPNIRTT RARF AR A A2 22 ) il

bEAE RIRZH, ARUHRIE 2SR R AY(EH R,
ZHBUIE FEHCCIR YT N FH AR IE, 22 2538 FH 3

W EATIRERIE ], BmpuRBCR SR AE, KIILOR
—HE R AYITHE R E. ZEHRFRRNER LR EE
VLT ZE PSR — R R, AR
PR, WS IAT R, W REDIRL, iz TR
AR, Y R FIRH, CRIFEN. AR 7 s 2238 T
20 LS S, PR R A, R T R BT Y, EL
R IE S A TR VEAR, SR /N, o+ s /e
IZidef. AR SR X 23 Z BIHCCHE FIHLIRI A 708
BEEHEAT B4, SRR

1 EERFIHCCRIRILHE, FSHCCARAET

YA AE A i Sh 3 T e SR AN A 30, AR R B EG1/S
FNG2/MAS I 254 1) Th A BELIKTE, 215 4 it o 45 080 i T 2%
Fedn ], MIE S T T, SRR R AEN. B
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= 5. ERXNITARRERVIIENERE

FURN, 2R ] FHAHCCAMLE B, AR T A
WA 22533, R s — B AR R PR ) 2Rk (n
Cyclin-D1, Bcl-2, Bax, caspase-355), -4 ol FH KT fh &g 41
MR HE TS 5% T, S EHCCAN M3 FE ], T
s, FLAEFH SR a), 7R rE, e R, 23R
ANYEALHCCA fliSMMC-7721 F1 INK A5 538 i, #IH|ERK
Fp38 MAPK/E 5%, N ifBcl-2MISurvivingik, [H]}
L EBax A2 B R 4 H-3(caspase-3)3Ri&, MFlfHIHCCHN
PR, BN E TP A SR R, 225 A
HCCESMMC-772138%8, {ei HA T, R EER
AL ERHCCAHEINotch R IA A, A yNotch(F 5@ #s n]
6252 W R XTHCCYN M /E AR, 2k R aT
FIBHCCA FIMHCCOTHIE 4 % (reactive oxygen species,
ROS)A R, LA AR 14 7 A0 i 240 P B B, ] EF i
RO SN EETLR-4/MyD-88(5 il %, fficaspase-8
Flcaspase-3ifift, SEHCCH MM T I, HCCAE
Hep G2 AHRHIE AR I, 2238 3 2 3% B {KHep G241 /il
VAR 77 2 4 70(heat shock protein 70, HSP70)f1TLR4
K, i Hep G2IFHFAEDNA S 8SH, #HIHep G24H iy
15, JHERE A A T EE LA FHGPC3/wnt/
B-catenin{s B M IMNHIHC CA U Hep G244 4H, i T 1M
T2, HFEE A VRS2 b0 5 1 Sequestosome-1(SQSTMI1)
WEE, $on BB BOE T2 5 £ M R1H FHCCH
R T R, RS H R R B A HC C4l
NMIHepG2FH T G131, AuMIXG5E 32 H, H40MH -1
I, B R AR AR S B K A B R T b
THPTENZR X, #MfiPI3K/AKtE BTG Y, RAF U 1E A=
AN, 3 S UM 2 R C(cytochrome C), caspase-3,
caspase- 9B A IEADPILIE R &l (poly ADP-ribose
polymerase, PARP)Zfi#, Jdit 28 WA IH 1718275 FHCC
22U 1217, 22 5 2%t T4 Sk 3T SR A0 M e
SR NF-k B 565 1, 4 SRR 7 4)(COX -2,
Cyclin-D1)FIk R, AT fak 25 P AR 4 o 1 .

2 ZERMFIHCCARRERER

22255 2 M 40 M B 2UR R i 2 —, R4 K%
B BOCIR R, REA RS, F0H] bR A i 22 i i 2
PO ZaWVT Al G, Lin5 RN, ZEin KAMHISL 4
J& 55 A B§-9(matrix metalloproteinases 9, MMP-9)73#, M
MAPHIHCCAHMISK-Hep- 2R BE ). BIHEH R
FAALFEHCCAN R Huh 71 Hep G2, HCC4HEMMP-2,
MMP-9HIN-E5Hf 8 1 ik W R is/b, TE-45 K5 8 2R
ik B, HCCHMT MR RE ) & RS, LRy
ROSH TN KIS B % A0 OCHK, T 22 5 A 5 m] 10i i
R EAR, WEHCCANIIE S, R he . B —Fh sk
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FRAW — 2K Gl (diphenyl difluoroketone, EF24),
A/ HCCZH I HC CLM-3 R Hep G215 2 1 224K 0y &
Jil, 3R] HNHITHC CAH M H A 2R -4 i 4 i 5 A AR
& IR I S HA  R - Src iR Ik, MiiHIHCCIER,
228,

I 7 B8] Ji #% Ak (epithelial-mesenchymal transitions,
EMT) 2 M 12 28 5 % 1) 530 r 7 3 4F. TGF-plidd
Smad{fHi I S madAFH IR 12 5 FHCCEMT A A,
LW FM R IUE LM HISmad2 R K AZFE AL, I
Snailf43% KI5, WHETGF-B1i% S ITHCCAIEMT™. 1t
Ab, R IBIT 5 HIHIMAPK/AP- 15 5l B, BH
WiPI3K/Akt/NF-x B 5 % & 1k, flifilc-Met i
PI3K/Akt/mTORSE T IB TG, FEE-F5 K5 1 Rk
T, N-F R AR B SR B, 1A RO 2,
e, e AN i 4 FREM TR .

3 EERMFIHCCT MBI TFIESHE

Ji 98 -4l i (cancer stem cells, CSCs)FEME 4ERF IR %
MopAt, BA HIRIHRHE, 2 M8 2 RGP
FEJFE AP, WangZ VPG 23K R HCC T4 E(liver
cancer stem cells, LCSCs)4FE FI1JE T 5200, KINFEH K
i M HIPIBK/AK T/mTORSE S 3@ B V& AL i HILCSCs
HAGH, [RIR LR T AR 9C 8 F (caspase-3, caspase-9, Bax)
KiE, TiBel-2Ik, B 3 C, 5 FLCSCsH 1.
WAE R, 7EX 258 R BUEKHCCAIf(Huh7, PLC)
i, 2230 3 0] FELCSCsiL BRPERE, CLFE LA Mo,
FERTD, CSCshrEY) T 1A LBV IS5, FHIANZ
YER 2B FHINF-« Bififh, FRKLLE A 2% SBHGBRS
PSRRI, 2 R IE T I F Rz
PRZRIR S R UFERK, SKBERRAL, 3 iy 4] 41 4 — H
MR 175 ITHCCAA(Huh7, PLC/PRF/5)HCSCREANfiEL
EEAT 1 1 S CSCREL A - P4 IE 18 2

4 ZERAFIPBME LN

e P A, R 5 L R A I T A B DD DR BK.
VEGF/VEGFRIll i 2 ML A e A A&, 3958, iTR
HEFIREESSY R R, ZHEEEE TR
HCCHIfiHepG2FIH22 HVEGFZ %, Ffi I 2k it
TAHIHCCHE P, FEHCCAMISK-Hep-1 (I 58 &
W, EFEFK W RIRAK TS TAT3I R AL i | AK T/
STAT3 Ak, Fi] il i 5 T ). Tang I A B 22
R E EZ T THepG2KIEHR HC CIR AL AE IR,
RIURE MR g, AR KI5, AN HA 765 i 5
B, L 5y SCRD, N R 20 HES 1 5%, CD315R1A
FEAIC, BRI 3K B 2 5 [ 2 B#2(neuron-glial antigen 2, NG2)
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ISR, 1T T 10 R 4L e T IR AL, %
ST AR RO I A AT S A P Ab, 38 T35 3 e i
WAL, S TR IS T AR A A, (2 A8 I R,

5 ZERIGF2IRMIREER

JIF B DR 4 P (hepatic stellate cells, HSCs) /2 HCCIA I H
BN 5y, s R AR EHC CIR B e
RIFEEAEH, & SHSCSTEM A 4 AR PE0E, 72l
AR AN R, FLok FE AR OB R B Y, (Rt
AN IR 2B AGFE Y, B R IET 28R, A
ZALSAMHIHS Csififh, Wi/ IRAT A A K - B2 44
(platelet-derived growth factor-Breceptor, PDGF-BR), tollFf
Z A& (toll-like receptors, TLRs), MMPs, i & Ak it 14 1
FEY S 3248 (peroxisome proliferator-activated receptors,
PPARc), R PESHMIN 755, 2 RIC v PHBTHSCsi %
{5588, TTTHSCsHi A PR, MR, A48
MMP#I#|5(tissue inhibitor of matrix metalloproteinases,
TIMPs)RIMMPs- i, i HC CIR 225 5. W
FORI, WEHSCsor W mT LR+ A 40 i A 3=
-6(interleukin-6, 1L-6), VEGFF1E i fi74E [A-F--1(stromal-
derived factor-1, SDF-1), {2 #FHCCANfL HepG2idtJE; i
HBIIHS Csit AT HEHep G241 IR O S/~ 2E, b 475
S HF-1a(hypoxia-inducible factor-1o,, HIF-10)Z 1A, 2
HEMAE AR K, EMT RAZ 28R 77, 2 2 n] R E HIHIHSCs
B IR AER, Wb HepG241 it ROSFIHIF-103R1X, 7F
Hep G241 il i BRHIF- 1 o8 T IiEhE R 45 4 4 4 K
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7 FHSCsHEZ 5PPARy IS A AL (2 P53 R IA
280

6 ZERIHZHRSERTRIENEH

297 B (hepatitis B virus, HBV)/E 42 R FHCCHE#
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BT A I H B VR Rk R ) R FE IR HC Cik J
YER. IR, 23R IGTT FEIKHBsAgfIHBeAg#Rik,
AL AR AHBY DNAS fil i [afAFIHBV cccDNA, H
PZAEF SN R], IR, BAh, ZE RIS, HE
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J3aishideng®

WCJD | https://www.wjgnet.com 1046

o3& mRNA /K- L K P-gp, Bel-2FTHIF- 100K 7K T 1)
R PRI, SRR R T RES 5 2 L LR T 251
UEAh, ZEFEABRAER, LS P RAEN T, WS
fifg-2, 15 58— A B A T AINF B, HIF5 {2 R AR T4k
A2 M R 7R, #t) B R RE AR, G R
BV SOEIRAS, HHEHC CHN T b7 2P, v/
AR R,

8 4518

JE READIRNE (0 R SR 2590 25 2 2 A HC CHL R 78 L
B, Bl THCCR A S BHE L R K EHBV/
PRI 98 995 2 ) R 32 5 5 (2T 44/ k), iz HCC4H
F AR B R R A G S A AL, 23R
STHC CYH kI 7t H ATk s 2 4 T HxtHC C4lli
BERA, PRSI B LB T (). T2 R XTHCC
SRR, SRR BERR, JeE, R RETY SN 2
FAMHILE T, LI 2558 3R N 2 iU ol K it
SZHUHI ST A TR R A I B Bl —4EIR A 40
B A R, ARSI &, KRB B BA & N E
il 3 S5 Aol R AR A28 (P D X Bh 5 8 ) 5 AR 7 T B 1)
JREAS L, AR R R A B2 3 3R ST HCCHM A 1 F AL

2019-09-08 | Volume 27 | Issue 17 |



iR, IR HTHCCIR YT 1)

= 5 ERRTITARRIERVIGIENERE

QSR

ZEXE

10

11

12

13

14

15

16

J3aishideng®

Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J, Jemal A.
Global cancer statistics, 2012. CA Cancer | Clin 2015; 65: 87-108
[PMID: 25651787 DOI: 10.3322/ caac.21262]

Mak LY, Cruz-Ramoén V, Chinchilla-Lépez P, Torres HA,
LoConte NK, Rice JP, Foxhall LE, Sturgis EM, Merrill JK,
Bailey HH, Méndez-Séanchez N, Yuen MF, Hwang JP. Global
Epidemiology, Prevention, and Management of Hepatocellular
Carcinoma. Am Soc Clin Oncol Educ Book 2018; 38: 262-279
[PMID: 30231359 DOI: 10.1200/ edbk_200939]

Colombo M, Sangiovanni A. Treatment of hepatocellular
carcinoma: beyond international guidelines. Liver Int 2015; 35
Suppl 1: 129-138 [PMID: 25529098 DOL: 10.1111/1iv.12713]
European Association For The Study Of The Liver; European
Organisation For Research And Treatment Of Cancer.
EASL-EORTC clinical practice guidelines: management of
hepatocellular carcinoma. | Hepatol 2012; 56: 908-943 [PMID:
22424438 DOI: 10.1016/jjhep.2011.12.001]

Goossens N, Koessler T, Spahr L, Negro F. [Hepatocellular
carcinoma: updated management guidelines]. Rev Med Suisse
2018; 14: 1508-1511 [PMID: 30156784]

Lu X, Zhao H, Yang H, Mao Y, Sang X, Miao R, Xu Y, Du S,
XuH, Chi T, Yang Z, Zhong S, Huang J. A prospective clinical
study on early recurrence of hepatocellular carcinoma after
hepatectomy. | Surg Oncol 2009; 100: 488-493 [PMID: 19653238
DOI: 10.1002/js0.21354]

Drews RE, Shulman LN. Update in hematology and oncology.
Ann Intern Med 2010; 152: 655-662 [PMID: 20410447 DOI: 10.73
26/0003-4819-152-10-201005180-00244]

Bruix J, Gores GJ, Mazzaferro V. Hepatocellular carcinoma:
clinical frontiers and perspectives. Gut 2014; 63: 844-855 [PMID:
24531850 DOI: 10.1136/ gutjnl-2013-306627]

Bruix J, Qin S, Merle P, Granito A, Huang YH, Bodoky G,
Pracht M, Yokosuka O, Rosmorduc O, Breder V, Gerolami R,
Masi G, Ross PJ, Song T, Bronowicki JP, Ollivier-Hourmand
I, Kudo M, Cheng AL, Llovet JM, Finn RS, LeBerre MA,
Baumhauer A, Meinhardt G, Han G; RESORCE Investigators.
Regorafenib for patients with hepatocellular carcinoma who
progressed on sorafenib treatment (RESORCE): a randomised,
double-blind, placebo-controlled, phase 3 trial. Lancet 2017; 389:
56-66 [PMID: 27932229 DOI: 10.1016/s0140-6736(16)32453-9]
Okusaka T, Ikeda M. Immunotherapy for hepatocellular
carcinoma: current status and future perspectives. ESMO
Open 2018; 3: 000455 [PMID: 30622744 DOI: 10.1136/
esmoopen-2018-000455]

Eso Y, Marusawa H. Novel approaches for molecular targeted
therapy against hepatocellular carcinoma. Hepatol Res 2018; 48:
597-607 [PMID: 29689631 DOI: 10.1111/hepr.13181]

Gupta SC, Kismali G, Aggarwal BB. Curcumin, a component
of turmeric: from farm to pharmacy. Biofactors 2013; 39: 2-13
[PMID: 23339055 DOI: 10.1002/ biof.1079]

Khan H, Ullah H, Nabavi SM. Mechanistic insights of
hepatoprotective effects of curcumin: Therapeutic updates and
future prospects. Food Chem Toxicol 2019; 124: 182-191 [PMID:
30529260 DOI: 10.1016/j.£ct.2018.12.002]

Bose S, Panda AK, Mukherjee S, Sa G. Curcumin and tumor
immune-editing: resurrecting the immune system. Cell Div
2015; 10: 6 [PMID: 26464579 DOI: 10.1186,/s13008-015-0012-z]
Sak K. Chemotherapy and dietary phytochemical agents.
Chemother Res Pract 2012; 2012: 282570 [PMID: 23320169 DOI:
10.1155/2012,/282570]

Park W, Amin AR, Chen ZG, Shin DM. New perspectives of
curcumin in cancer prevention. Cancer Prev Res (Phila) 2013; 6:

WCJD | https://www.wjgnet.com

17

18

19

20

21

23

24

25

26

27

28

29

30

31

387-400 [PMID: 23466484 DOI: 10.1158/1940-6207 capr-12-0410]
Chikara S, Nagaprashantha LD, Singhal J, Horne D, Awasthi
S, Singhal SS. Oxidative stress and dietary phytochemicals:
Role in cancer chemoprevention and treatment. Cancer
Lett 2018; 413: 122-134 [PMID: 29113871 DOI: 10.1016/
j.canlet.2017.11.002]

Li W, Guo Y, Zhang C, Wu R, Yang AY, Gaspar ], Kong
AN. Dietary Phytochemicals and Cancer Chemoprevention:
A Perspective on Oxidative Stress, Inflammation, and
Epigenetics. Chem Res Toxicol 2016; 29: 2071-2095 [PMID:
27989132 DOI: 10.1021/ acs.chemrestox.6b00413]

Rawat D, Shrivastava S, Naik RA, Chhonker SK, Mehrotra
A, Koiri RK. An Overview of Natural Plant Products in the
Treatment of Hepatocellular Carcinoma. Anticancer Agents Med
Chem 2018; 18: 1838-1859 [PMID: 29866017 DOI: 10.2174/18715
20618666180604085612]

You Z, Li B, Xu J, Chen L, Ye H. Curcumin suppress the
growth of hepatocellular carcinoma via down-regulating
SREBF1. Oncol Res 2018 [PMID: 29615146 DOI: 10.3727 /096504
018x15219173841078]

Pan Z, Zhuang J, Ji C, Cai Z, Liao W, Huang Z. Curcumin
inhibits hepatocellular carcinoma growth by targeting VEGF
expression. Oncol Lett 2018; 15: 4821-4826 [PMID: 29552121
DOI: 10.3892/01.2018.7988]

Zhang Y], Xiang H, Liu JS, Li D, Fang ZY, Zhang H. Study on
the mechanism of AMPK signaling pathway and its effect on
apoptosis of human hepatocellular carcinoma SMMC-7721
cells by curcumin. Eur Rev Med Pharmacol Sci 2017; 21:
1144-1150 [PMID: 28338175]

Yu J, Zhou X, He X, Dai M, Zhang Q. Curcumin induces
apoptosis involving bax/bcl-2 in human hepatoma
SMMC-7721 cells. Asian Pac | Cancer Prev 2011; 12: 1925-1929
[PMID: 22292626]

Liu ZC, Yang ZX, Zhou ]S, Zhang HT, Huang QK, Dang
LL, Liu GX, Tao KS. Curcumin regulates hepatoma cell
proliferation and apoptosis through the Notch signaling
pathway. Int | Clin Exp Med 2014; 7: 714-718 [PMID: 24753768
Li PM, Li YL, Liu B, Wang W], Wang YZ, Li Z. Curcumin
inhibits MHCC97H liver cancer cells by activating ROS/
TLR-4/caspase signaling pathway. Asian Pac ] Cancer Prev
2014; 15: 2329-2334 [PMID: 24716979]

Ren B, Luo S, Tian X, Jiang Z, Zou G, Xu F, Yin T, Huang Y, Liu
J. Curcumin inhibits liver cancer by inhibiting DAMP molecule
HSP70 and TLR4 signaling. Oncol Rep 2018; 40: 895-901 [PMID:
29901164 DOI: 10.3892/ 0r.2018.6485]

Elmansi AM, El-Karef AA, Shishtawy MMEI, Eissa LA.
Hepatoprotective Effect of Curcumin on Hepatocellular
Carcinoma Through Autophagic and Apoptic Pathways. Ann
Hepatol 2017; 16: 607-618 [PMID: 28611265 DOI: 10.5604/01.300
1.0010.0307]

HuP,Ke C,Guo X, Ren P, Tong Y, Luo S, He Y, Wei Z, Cheng B,
LiR, Luo J, Meng Z. Both glypican-3/ Wnt/ B-catenin signaling
pathway and autophagy contributed to the inhibitory effect of
curcumin on hepatocellular carcinoma. Dig Liver Dis 2019; 51:
120-126 [PMID: 30001951 DOI: 10.1016/j.d1d.2018.06.012]
Chang M, Wu M, Li H. Curcumin combined with glycyrrhetinic
acid inhibits the development of hepatocellular carcinoma cells
by down-regulating the PTEN/PI3K/AKT signalling pathway.
Am ] Transl Res 2017; 9: 5567-5575 [PMID: 29312508]

Zhang Z, Luo D, Xie ], Lin G, Zhou ], Liu W, LiH, Yi T, Su Z,
Chen J. Octahydrocurcumin, a final hydrogenated metabolite
of curcumin, possesses superior anti-tumor activity through
induction of cellular apoptosis. Food Funct 2018; 9: 2005-2014
[PMID: 29616245 DOI: 10.1039/ ¢7f002048a]

Wang D, Veena MS, Stevenson K, Tang C, Ho B, Suh JD,

2019-09-08 | Volume 27 | Issue 17 |



32

33

35

36

37

38

39

40

41

42

43

J3aishideng®

Duarte VM, Faull KF, Mehta K, Srivatsan ES, Wang MB.
Liposome-encapsulated curcumin suppresses growth of head
and neck squamous cell carcinoma in vitro and in xenografts
through the inhibition of nuclear factor kappaB by an AKT-
independent pathway. Clin Cancer Res 2008; 14: 6228-6236
[PMID: 18829502 DOI: 10.1158 /1078-0432.CCR-07-5177]

Lin LI, Ke YF, Ko YC, Lin JK. Curcumin inhibits SK-Hep-1
hepatocellular carcinoma cell invasion in vitro and suppresses
matrix metalloproteinase-9 secretion. Oncology 1998; 55:
349-353 [PMID: 9663426 DOI: 10.1159/000011876]

Wang L, Han L, Tao Z, Zhu Z, Han L, Yang Z, Wang H, Dai
D, Wu L, Yuan Z, Chen T. The curcumin derivative WZ35
activates ROS-dependent JNK to suppress hepatocellular
carcinoma metastasis. Food Funct 2018; 9: 2970-2978 [PMID:
29766185 DOI: 10.1039/ c8fo00314a]

Zhao R, Tin L, Zhang Y, Wu Y, Jin Y, Jin X, Zhang F, Li X.
EF24 Suppresses Invasion and Migration of Hepatocellular
Carcinoma Cells In Vitro via Inhibiting the Phosphorylation of
Src. Biomed Res Int 2016; 2016: 8569684 [PMID: 27999817 DOI:
10.1155/2016/8569684]

Cao MT, Liu HF, Liu ZG, Xiao P, Chen JJ, Tan Y, Jiang XX,
Jiang ZC, Qiu Y, Huang HJ, Zhang QG, Jiang GM. Curcumin
downregulates the expression of Snail via suppressing Smad2
pathway to inhibit TGF-p1-induced epithelial-mesenchymal
transitions in hepatoma cells. Oncotarget 2017; 8: 108498-108508
[PMID: 29312546 DOI: 10.18632/ oncotarget.22590]
Coker-Gurkan A, Bulut D, Genc R, Arisan ED, Obakan-
Yerlikaya P, Palavan-Unsal N. Curcumin prevented human
autocrine growth hormone (GH) signaling mediated NF-xB
activation and miR-183-96-182 cluster stimulated epithelial
mesenchymal transition in T47D breast cancer cells. Mol Biol
Rep 2019; 46: 355-369 [PMID: 30467667 DOI: 10.1007/s11033-
018-4479-y]

Li W, Jiang Z, Xiao X, Wang Z, Wu Z, Ma Q, Cao L. Curcumin
inhibits superoxide dismutase-induced epithelial-to-
mesenchymal transition via the PI3K/Akt/NF-xB pathway in
pancreatic cancer cells. Int | Oncol 2018 [PMID: 29512729 DOI:
10.3892/1j0.2018.4295]

Jiao D, Wang J, Lu W, Tang X, Chen ], Mou H, Chen QY.
Curcumin inhibited HGF-induced EMT and angiogenesis
through regulating c-Met dependent PI3K/Akt/mTOR
signaling pathways in lung cancer. Mol Ther Oncolytics 2016; 3:
16018 [PMID: 27525306 DOI: 10.1038 / mt0.2016.18]

Zendehdel E, Abdollahi E, Momtazi-Borojeni AA, Korani M,
Alavizadeh SH, Sahebkar A. The molecular mechanisms of
curcumin’s inhibitory effects on cancer stem cells. | Cell Biochem
2019; 120: 4739-4747 [PMID: 30269360 DOI: 10.1002/jcb.27757]
Wang ], Wang C, Bu G. Curcumin inhibits the growth of liver
cancer stem cells through the phosphatidylinositol 3-kinase/
protein kinase B/mammalian target of rapamycin signaling
pathway. Exp Ther Med 2018; 15: 3650-3658 [PMID: 29545895
DOI: 10.3892/ etm.2018.5805]

Marquardt JU, Gomez-Quiroz L, Arreguin Camacho LO, Pinna
F, Lee YH, Kitade M, Dominguez MP, Castven D, Breuhahn K,
Conner EA, Galle PR, Andersen JB, Factor VM, Thorgeirsson
SS. Curcumin effectively inhibits oncogenic NF-xB signaling
and restrains stemness features in liver cancer. | Hepatol 2015;
63: 661-669 [PMID: 25937435 DOI: 10.1016/jjhep.2015.04.018]
Tsai CF, Hsieh TH, Lee JN, Hsu CY, Wang YC, Kuo KK,
Wu HL, Chiu CC, Tsai EM, Kuo PL. Curcumin Suppresses
Phthalate-Induced Metastasis and the Proportion of Cancer
Stem Cell (CSC)-like Cells via the Inhibition of AhR/ERK/SK1
Signaling in Hepatocellular Carcinoma. ] Agric Food Chem 2015;
63:10388-10398 [PMID: 26585812 DOI: 10.1021/ acs jafc.5b04415]
Fu X, Yang Y, Li X, Lai H, Huang Y, He L, Zheng W,
Chen T. RGD peptide-conjugated selenium nanoparticles:

WCJD | https://www.wjgnet.com

45

46

47

48

49

50

51

52

53

54

55

56

=, 5. ERXNITARRERVIIENERE
antiangiogenesis by suppressing VEGF-VEGFR2-ERK/AKT
pathway. Nanomedicine 2016; 12: 1627-1639 [PMID: 26961468
DOI: 10.1016/j.nano.2016.01.012]

Lee WS, Pyun BJ, Kim SW, Shim SR, Nam JR, Yoo JY, Jin Y,
Jin J, Kwon YG, Yun CO, Nam DH, Oh K, Lee DS, Lee SH,
Yoo JS. TTAC-0001, a human monoclonal antibody targeting
VEGFR-2/KDR, blocks tumor angiogenesis. MAbs 2015; 7:
957-968 [PMID: 25942475 DOI: 10.1080/19420862.2015.1045168]
Wang F, He Z, Dai W, Li Q, Liu X, Zhang Z, Zhai D, Chen J,
Chen W. The role of the vascular endothelial growth factor/
vascular endothelial growth factor receptors axis mediated
angiogenesis in curcumin-loaded nanostructured lipid carriers
induced human HepG2 cells apoptosis. | Cancer Res Ther 2015;
11: 597-605 [PMID: 26458588 DOI: 10.4103/0973-1482.159086]
Chiablaem K, Lirdprapamongkol K, Keeratichamroen S,
Surarit R, Svasti ]. Curcumin suppresses vasculogenic mimicry
capacity of hepatocellular carcinoma cells through STAT3 and
PI3K/ AKT inhibition. Anticancer Res 2014; 34: 1857-1864 [PMID:
24692720]

Tang D, Zhang S, Shi X, Wu ], Yin G, Tan X, Liu F, Wu X, Du
X. Combination of Astragali Polysaccharide and Curcumin
Improves the Morphological Structure of Tumor Vessels and
Induces Tumor Vascular Normalization to Inhibit the Growth
of Hepatocellular Carcinoma. Integr Cancer Ther 2019; 18:
1534735418824408 [PMID: 30762443 DOI: 10.1177 /15347354188
24408]

Jin H, Lian N, Zhang F, Chen L, Chen Q, Lu C, Bian M, Shao J,
Wu L, Zheng S. Activation of PPARy/P53 signaling is required
for curcumin to induce hepatic stellate cell senescence. Cell
Death Dis 2016; 7: 2189 [PMID: 27077805 DOI: 10.1038/
cddis.2016.92]

Tang Y. Curcumin targets multiple pathways to halt hepatic
stellate cell activation: updated mechanisms in vitro and in
vivo. Dig Dis Sci 2015; 60: 1554-1564 [PMID: 25532502 DOI:
10.1007/s10620-014-3487-6]

Shao S, Duan W, Xu Q, Li X, Han L, Li W, Zhang D, Wang
Z, Lei J. Curcumin Suppresses Hepatic Stellate Cell-Induced
Hepatocarcinoma Angiogenesis and Invasion through
Downregulating CTGF. Oxid Med Cell Longev 2019; 2019:
8148510 [PMID: 30800209 DOI: 10.1155/2019/8148510]

Jiang Y, Tang H, Wang Z, Sun Y, Meng W, Wang G, Li H,
Yi S, Wang G, Yang Y, Chen G. Two Nomograms to Select
Hepatocellular Carcinoma Patients with Macroscopic Vascular
Invasion for Hepatic Resection. | Cancer 2018; 9: 3287-3294
[PMID: 30271488 DOI: 10.7150/jca.25899]

WangF, LvH, LiY,Han T, Liu H, Jia K, Liu F, Gao Y, Wang F.
Complete cure of a patient with HBV-associated hepatocellular
carcinoma with lung metastasis using interferon and survival
up to 108 months: A case report and literature review. Oncol
Lett 2018; 16: 2979-2988 [PMID: 30127887 DOI: 10.3892/
01.2018.9033]

Zhang M, Wang D, Liu H, Li H. Tenofovir decrease
hepatocellular carcinoma recurrence in chronic hepatitis B
patients after liver resection. Infect Agent Cancer 2018; 13: 19
[PMID: 29977330 DOI: 10.1186/s13027-018-0191-8]

Wei ZQ, Zhang YH, Ke CZ, Chen HX, Ren P, He YL, Hu
P, Ma DQ, Luo J, Meng Z]. Curcumin inhibits hepatitis B
virus infection by down-regulating cccDNA-bound histone
acetylation. World | Gastroenterol 2017; 23: 6252-6260 [PMID:
28974891 DOI: 10.3748 / wijg.v23.i34.6252]

Rechtman MM, Har-Noy O, Bar-Yishay I, Fishman S,
Adamovich Y, Shaul Y, Halpern Z, Shlomai A. Curcumin
inhibits hepatitis B virus via down-regulation of the metabolic
coactivator PGC-lalpha. FEBS Lett 2010; 584: 2485-2490 [PMID:
20434445 DOI: 10.1016/j.febslet.2010.04.067]

Cheng Y, Zhao P, Wu S, Yang T, Chen Y, Zhang X, He C,

2019-09-08 | Volume 27 | Issue 17 |



= 5 ERRTITARRIERVIGIENERE

Zheng C, Li K, Ma X, Xiang G. Cisplatin and curcumin co- 58 Zhao X, Chen Q, Li Y, Tang H, Liu W, Yang X. Doxorubicin
loaded nano-liposomes for the treatment of hepatocellular and curcumin co-delivery by lipid nanoparticles for enhanced
carcinoma. Int | Pharm 2018; 545: 261-273 [PMID: 29730175 treatment of diethylnitrosamine-induced hepatocellular
DQI: 10.1016/j.ijpharm.2018.05.007] carcinoma in mice. Eur | Pharm Biopharm 2015; 93: 27-36 [PMID:
57 Zhang ], Li], Shi Z, Yang Y, Xie X, Lee SM, Wang Y, Leong 25770771 DOI: 10.1016/j.€jpb.2015.03.003]

KW, Chen M. pH-sensitive polymeric nanoparticles for co- 59 Farhood B, Mortezaee K, Goradel NH, Khanlarkhani N,
delivery of doxorubicin and curcumin to treat cancer via Salehi E, Nashtaei MS, Najafi M, Sahebkar A. Curcumin as
enhanced pro-apoptotic and anti-angiogenic activities. Acta an anti-inflammatory agent: Implications to radiotherapy
Biomater 2017; 58: 349-364 [PMID: 28455219 DOI: 10.1016/ and chemotherapy. ] Cell Physiol 2019; 234: 5728-5740 [PMID:
j-actbio.2017.04.029] 30317564 DOI: 10.1002/jcp.27442]

iR EWAE w4 X gkir

ISSN 1009-3079 (print) ISSN 2219-2859 (online)  DOI: 10.11569 © 2019 Baishideng Publishing Group Inc.
All rights reserved.

(EREAZWR L) BB R

AFRR AT RAELE & KRS R R 2%, AR REE S (MR AR E) &R, AT & RRE R AT

1 EEREHE

KAGEAE A AEE A NEE B R, WA (DRELER KR L8 Q)= B L5 P a5 s Al O R IE R A 78
9 QYT EH L B SO F R R, FrA (& R AR 2 A, AR 2R U B FUseCR, (RIESC BT
B (OFHIEEE RS bk HAE AL FORT L IR SEIRAE B 55 FAR R R, B EOF B H SRR (5)
B A 2 TR A1 5 (6) A PR A 1R LA LRI HER S, PRUETCHEE, WS U A SRR S, WK ZER BT A S 5 %
A RFREAE AR s (7) BHs BRI RSONT HL 5 i H RSB L 25 A 1) G 88

2 TRHER

KL FIT LXK B, INIWA T EBE #h e s, AR g 48 ORHE R R E R R AR S L e R A EH &
o, MAEE AT 1SRRG AL AE . VBB BB RURE . TR LA 55 15 THADRE A WSO [0 4 480, [ I 2 2
J5 I TR A b AR BAELR A R G, R RN, 1 TR R AL

3 R
R RFFEEZH LGN, CThfES B 6 VEE nTEAR LB N (R4 IS H AR A S UF RS IAE, (E 3
HERT (AR ANEAARE) X XE; BOH): R1LTRS. i B P 2 A B A FIAN NS B8 AR R LG 3, ZUES
(HEF A N ) B A5 M &, HRmEBRAUB AT . i R CF ESAR TR Sk E K
RAT; AEHE RVFZCEREE (W) « A2t (BRSSO « P Oz d) SEAME SRR
RGN

Roishidenge  WCJD | https:/ /www.wjgnet.com 1049 2019-09-08 | Volume 27 | Issue 17 |



Jnishideng®

Published by Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501, Pleasanton,
CA 94588, USA
Fax: +1-925-223-8242
Telephone: +1-925-223-8243
E-mail: bpgoffice@wjgnet.com
https://www.wjgnet.com

ISSN 1009-3079

‘ ‘H}‘ ‘H Il
07056

© 2019 Baishideng Publishing Group Inc. All rights reserved.



