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Abstract

Hepatocellular carcinoma (HCC) is one of the most serious health problems. Surgical resection,
liver transplantation, radiofrequency ablation (RFA), and chemoembolization (TACE) have been proven
to extend life expectancy in HCC patients. However, no effective systemic chemotherapy for this had
been established until 2007. Recently, advance in our knowledge of molecular biology has revealed the
mechanisms of hepatocellular carcinogenesis and impacted on HCC treatment. A multikinase inhibitor,
sorafenib was approved for unresectable HCC in 2007 in the US, and then 2009 in Japan. After the
approval of sorafenib, more than ten drugs have been tested in clinical, but unfortunately all the drugs
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failed to meet their primary endpoints. The failure of these potential drugs may be attributable to the
following reasons. HCC arises from livers with unique characteristics, typically cirrhotic livers. In such
livers, inflammation still remains active despite their compromised liver function. Chronic inflammation
induces HCC with diverse alterations in genes and signaling pathways. Such complexities make it
difficult to comprehend and cure this life-threatening cancer. Currently, a c-met inhibitor and immune
checkpoint inhibitors are expected to be the most promising molecular agents. More intensive
investigation of molecular mechanisms underlying liver carcinogenesis is urgently required for the

improvement in its systemic chemotherapy.
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everolimus, ramucirumab 7z &) 254 3 AR
SERIZHRA 72, Sorafenib % _F[A] 2 {GHERN G-,
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TWw5. IL-6 % STAT3, JNK 7 & OFlifgibsig s



816 BT

HINEIEIZ R B 250 1R ¥ 7 F MRERD
BEXLEETH LY., #Hikd %25, NASH (I
73— VIR OFRREIZB VTS, ER
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VR E R >TWAD,

KR —7 T H—I2LD
B/ LB

RSB R FERDET v T LIRS 7
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TSC1/TSC2, NFE2L2, KEAPI 72 & O#{RFI2
FEBERE DI IS ND T EHVy o TE 7Y
(Table 1. KE2F L5 &, p53-Rb, WNT-3
catenin, chromatin remodeling, PISK-mTOR,
Nrf2-Keapl 72 & D 3 7 F WARZER I b % #
LT OEEN LN Ebrd (Fig 1), F72,
FGF19/CNNK1 7% & O {nFHlE=> CDKN2A
% EOBRTFORED HEHIE L THA 5D
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NHRIED B FET 5720, FFBEE e 2 3 3E5|
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Table 1. M) TR 545 driver mutation
Frequently mutated P ey e e Estimated frequency
genes (%)

TERT promoter Telomere maintenance 50-60

TP53 Genome integrity, Cell cycle 12-48
CTNNB1 WNT-B catenin signaling 15-35
ARID1A/ARID2 Chromatin remodeling 7-30

NFE2L2 Oxidative stress 3-6

AXIN 1 WNT-B catenin signaling 5-15

KEAP1 Oxidative stress 2-8

ATM Genome integrity, Cell cycle 2-6
TSC1/TSC2 mTOR signaling 3-8

RB1 Cell cycle 3-8




JFSHED A = A L, ZORREYE - Sk 817
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ML 7257 &8 59T - 7232 B VT D,
everolimus D 7% % —% v § Tdh % mTORC1
5VE% [H5E L 72 Raptor RIE~ 7 AT, {L7580E
WEY T FV= bat 3 2 & B IFE O3
AR L OHERIZHIR S N o 72" G
Hr L7258, mTOR HEHE T 3~ 1 2 0Fh:
R Raptor R¥E1Z & ) mTORC1 = fHET 5% &,
I DBEE, JAERHAE L, (IR DR
& DNA 815, IL-6 X°> STAT3 O i1 % 728,
NS DTSR D SEE B L ONERE 2 ikt X &
7ol z 5z (Fig.2). 72 mTORCL k%
HAIZ 5 & negative feedback 25k i C Lk
WO Akt 2NEMLT A2 L, ZHUCE D SIS
JHFREEASEAL UM E oAE e 22 L5 5 2
EXRS L7z, €512, mTORCLIFEM % [
L7z Raptor RIE= 7 A TIIIFIRO FAESUE
RO B L7z, THIE mTORCL HEIZ L D),
5 N EOEARE L IR EE S
CZEILL B EEZLNY. LA THFE

BT TR L, FRERICHED & 5 1214
FEEAT S HEEIC mTOR FHER 2 5
CEIWIEERLRBE SN HD. EVOLVE-1
study 3 & OEEH S5 OMEFIZ L), mTOR FHE
IR OEEE L L TIERTIERnS
&, T, BUIREOHFAIC X PUEREE
LM ZEMWERZAE UL EHHBAL, 29
Vo 72RRDFREIGIESE I X 2 IEMasE O
BRI - W2 2 RELBERTHLEE
ZbNni.

SO ICHMBEOMEIZBNTY
translational research 2SF BEIZ 72 5 7278, W F
iR TR EEIE S . BUEEE S5, FEH
fagig o d CHEEDYE <, F8HED initiation |Z5& <
b0 TRy 7T VmEIEBLTEY, 2
N ZUE D WIFR, Br7e 2GR OFEBUIHE
U235 2L HIEL THRE 2 EHA TV 2.

FHEaEO LR,
REFVv IR MAEE

N F TORFRREED A R Z D 7 TS
BEHS, SRBRIZLTO X ) ITEENR % &84
HUERHLEEZ LN,

OB Y —7ry b &7 DE5ED driver mu-

tation DA METHEE % =Y $ 5.

QLD 5 =7y N e BFED Y 7 IUE
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Fig.2.
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FHESE DR RIS, PUESERI RS X OEITEH
DETED L ) iR ZOEH ShTw
5.



5D A = XL, ZOURERNE - SRk 819

7 A IV AR R B S B REA

CNF TSR EOERS RO E4KIE CHI
97 A VAB L OBRIFFR Y £V ADIKGE|Z
LA WVAEWFETH 7. %Hh T C
RIS PEIF 2213, et D b2 90% ML Lo
BN AH A N AEOEIBIZ L) FOH
BRI LT D, FD—J, AR v
FEMBEREZAE D BRIAITR, EUCHTF 8 L O

BEIFF 2

HMefb R, JEHINE O EARERIE K 72 & D FRIEAY
b7 NASH GE7 Vv a— VTS B
ASHEAN L T 5%, NASH 13- 25 %0 JF5E 12
ELREMEDH ), B EIE TR E .
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DIRFEZ AL, GHREORREICORITE I L
HEO—D L L THEBEHIZEICI) HATE
0, WEEIIEEH~ Y AHEE TV E VT
NASH T D38 EB X O HERIZ BT 5 TNF @
RFTHE LIPS LG LY. ER (Mg
1K) A ML ADFHEI SN D MUP-uPA <7 A2
ElR &% 52 5 &, RO JAAERIER, BT
MR E PR L, A > A IEHIE, TNF %13
LHDETLRIEWETA VAL YD LR,
NASH IZEBL L 72052 2 L, B % FoR
BRET S, E 51220 MUP-uPA ¥ 7 A® TNF
Lt 7y —%/RIBEREDL L, FEOEER%
iE, FHEOFESHHIS NG Z L bro .
¥ 72 TNF FHEEF#] Enbrel (&, ERIFEIC & A HF

Inflammatlon

Fibrosis

Cancer Cell 2014 26, 331-343DOI: (10.1016/j.ccr.2014.07.001)
Copyright © 2014 Elsevier Inc. Terms and Conditions
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MR OB K ZIHI L 72, 2 h s ofEhic &
D, ER A b L AHYNASH FEHED EER D—>
THhbHZ &, INFY 7 FIVANASH B L O
NASH gD FECHERIZHE G- LTnwa 2
ENSHE 7o 7. NASH OFFHET TNF I3,
JEBEHNE S R TR S 7 L 2 iR LS
5 &L I, NF-«BiFEMELE I L TGN O
IR A AR L, SOIEEFAksE
HZEHHENR -7 (Fig 4).
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3 & &
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LEDVL N, ZO 7Ol T 5 &1k
SERPICIE, TR L ) ZIRENTEE Z 2 HEAS
TFHINEETH 29 2, FEEEICHERE S 5 0%
W b7, FERIDERPOLEMEHTE S
FRRENBRE SN DL Z LM TH L. D
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