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Table 4 Factors associated with hepatocarcinogenesis on multivari-
ate analysis in patients with chronic hepatitis and cirrhosis

Chronic Cirrhosis
hepatitis (n = 160)
(n = 463)
Age (years): <65 vs. >65 <0.001 0.008
Gender: female vs. male <0.001
Platelets (x10%mm’): >12.0 vs. <12 0.001 0.007
AST (IU/L): <40 vs. >40 0.043
AFP (ng/mL): <10 vs. =10, <20 vs. >20  <0.001 0.003
AFP-L3 (%): <5 vs. =5, <10 vs. >10 0.017

AST aspartate aminotransferase, AFP alpha-fetoprotein, AFP-L3 Lens
culinaris agglutinin-reactive fraction of AFP

Table § Factors associated with hepatocarcinogenesis on multivari-
ate analysis in patients with and without IFN treatment

With IFN  Without IFN
(n=189) (n = 434)

Age (years): <65 vs. >63 0.001
Gender: female vs. male 0.005 <0.001
Platelets (x10%mm®): >12.0 vs. <12.0 0.047 <0.001
Cholinesterase (TU/L): >431 vs. <431 0.007

AFP (ng/mL}): <10 vs. =10, <20 vs. 220 <0.001 <0.001
AFP-L3 (%) <5 vs. >5, <10 vs. >10 <0.001

IFN interferon, AFP alpha-fetoprotein, AFP-L3 Lens culinaris
agglutinin-reactive fraction of AFP

incidence of HCC on univariate analysis, but US-determined
cirrhosis was not identified as a risk factor on multivariate
analysis. Histologic assessment of fibrosis and cirrhosis was
obtained in only 187 patients (30.0%), and patients with F4
fibrosis had a higher incidence of HCC in our univariate
analysis. However, the population of patients with material
available for histologic review was only one-third the size of
the entire study population, and this small number may have
negatively affected our ability to detect the predictive nature
of fibrosis at all levels of severity. In contrast to serum ALT,
serum AST levels were significantly associated with the
incidence of HCC. AST levels are often abnormal in patients
with cirrhosis when ALT values are in the normal range, and
the AST/ALT ratio is frequently greater than 1 in cirhotic
patients [31]. Elevated AST activity is a surrogate marker for
cirrhosis. Aging is associated with a number of events at the
molecular, cellular, and physiological levels that influence
carcinogenesis and subsequent cancer growth [32]. It has
been hypothesized that an age-associated decrease in DNA
repair [33] contributes to the development of HCC.

Recent reports have shown that AFP levels fall following
the administration of IFN with or without ribavirin [34, 35].
IFN has been shown to have antiviral, anti-inflammatory,
and anticancer activities [36]. One study demonstrated an
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anticancer effect of IFN when this agent was given
following intrahepatic recurrence after HCC resection
[371, and in our study, previous treatment with IFN was
a factor associated with a reduced incidence of HCC on
univariate analysis. The median ages of our patients with
and without IFN treatment were 53 years (range 28-71)
and 65 years (range 26-84), respectively; the age in
those receiving IFN was significantly lower than the age
in the group without IFN (P < 0.0001). It is thought that
age and IFN therapy are confounding factors because
IFN therapy has better results in younger patients.
Although IFN was not identified as a predictive factor on
multivariate analysis, the possibility cannot be denied
that IFN may play an important role in modulating AFP
levels prior to the onset of HCC.

In conclusion, increased AFP or AFP-L3% levels were
significantly associated with an increased incidence of
HCC. Among HCV carriers, patients with >10 ng/mL AFP
or patients with >5% AFP-L3% are at very high risk for the
development of HCC even if AFP is less than 20 ng/mL or
AFP-L3% is less than 10%, which are the most commonly
reported cutoff values. Intensive imaging modalities
including US, CT, and MRI are recommended every
3-6 months for these patients.
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WEAELHE. TOETENEIOTF—T R
WKROLNE LX) LEBEOHNGER L IIHL,
R LZ-TWwA, LAL, CRIEHFRIINT S
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5 DR R OFNT? 217 2 72O TE DR
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E 1. HCV TeM DOFFiEA hepcidin mRNA, + 3585, [RIEA ferroportin ODRIRE

R~ 7 17 7 —JIHEFET A ferroportin & V29
HBEE OB EZIHIL, +KE2» 5 DKW
U7z & SICHBNR 2 S O 2 #1552 &
THRHNOSEFREXRE T EPHALPITE
NnTWwW5. Fujitab ZEAEIZH 3 Shepcidin
£ & LTI # Dhepcidin/ferritin b ASCEIIE M
FRBEIIBWTAHARBICEKTLTWSZ L 2#H
£ L, RP8RICXd 5 hepcidin® EEAE ASHHXTBI LS
EFLTWS EHEBLTW3Y, HCV TgMIcH
WTH I S MiEFOSKIBENF LA TEHELED
(2 L D BRI BEAME T 3 5 BRI — 3 L THFIB
®Dhepcidin mMRNAEHREIFEICETL, oh
W23 L CTHCV TgM D+ 185 & Bl € Dfer-
roportinPFEHIIFEICE L -7 (1), Zh
FTHE I ShepcidinDEEFH IO % D
BWIEEEEANEIOT b — Y ABEEETFT
& % hemojuverin(Z & % bone morphogenic pro-
tein (BMP), SMAD .7 F V% A-§ %%, @IL-
6 (interleukin-6) 2 X AJAK-STAT (Janus
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kinase-signal transducer and activator of tran-
scription) ¥ 7 F V&3 HRVHE SN TV 5.
Z DOHCV TgMIIFIEIZRIE Z# Z S 2\ 7)F,
lipopolysaccharide (LPS) # BEREMNXS- LIL-6
I EORFEWEY A A A v &#FET B L hepcidin
mRNADFEHRIZ LH LODOREEEIEE I L
TWigd o7z, —7, HCV TgM O fHE 2 -l
fa % F\v 72851 Tldhepcidin® 7u € — ¥ —{HFH
PEBIETLTWAZ(H22). E6ICEDREE
& L Thepcdin®&EER FDOD P EDTH S
CCAAT/enhancer binding protein (C/EBP) @
hepcidin 7 0 €& — ¥ — B~ DEGREVFIHI S 1L
TWhHIErHL, LR o7 (K 2b). C/EBP
77 ) — {2 ZC/EBP homology protein
(CHOP) »fE7E$ %525, CHOPIZC/EBPE &
R%E R L, C/EBPOIEHDNANDIE & % HE
THZ EFMLENT WS, £ THCV TgMDF
gz B} 5 CHOPDOFERZFATHA L EFEITIT
ELTBY, THIEIHFADEEREOEA L HE
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A : HCV TgM #ICEEERHIED hepcidin ZOE—5—/&H4

hepcidin 7O E—4 —#@# (pGL3-mHAMP 124, 328, 789) Z fFiifa(C
transfection U, ABW#ILY 7 1 S—EEHICKD TOE—F—TaZRE UTc.
B : Electrophoreic mobility shift assay (EMSA) [C &2 C/EBP @ DNA #&

AattrDRE

8 HBEDY Y ADAHHEEOMEY & horseraddish peroxidase TSNIL U T
C/EBP #UdXoUFF RTJO—TZAWCEIE

BHILTWAHEIZEHLNE ST

P ExF &5 EHCV TgMIZBIT 5 HRNEE
EBEBIEIK 3 DX HITEZ HN%. Brenner 5D
7 V—7H 5idhepcidinDEEHI#EME & LT
histone deacetylase (HDAC) iGN ITTHEIC & 5
A b DT EFNALIFHNC X o THEERFTT
& 5C/EBPRSTAT3 07 0 E— & — RO
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EHREDMET 9 % Z & RhepcidinDFHH = #Hl3 5
hypoxia inducible factors* ZEfL & & 5 Z & 2%
HE I TV 5D, HDACTHEMEITLHED LHtiZdH
LHDIIEFERII) EUEETHS. TDLHITHCY
B BT B SRAHEERE DA & L Thep-
cidinDEEMHIP BT ONLED, THOREEE %
HIEVEMEE O A TTHEAEIC DV TIZHCV I 7
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HCV :CRUFFRIA LA, ROS : j&4EEsR, HDAC : histone deacetylase,
CHOP : C/EBP homology protein, C/EBP : CCAAT/enhancer-binding protein,
HIF : hypoxia inducible factor, STAT : signal transducer and activation of transcription

®3. HCV ¥ VN\IFETICHF DHHRBHBORI

FURZICEBI A FYTEENRESN
TWAD, ZOFEMICD W TIEREDHE Lith
O esEINTW.

2) $HEMBIHIBEX FL X ERE

Kato & (F{81Mic & ) CRUBMITFREEEZ DI
I ENDZ L2 HME LY, HHNEKRER
DIFREARES LI EERBEL. LAL
FOFICOVTIEARAL JAL W20, Hid
OHCV TgMICBE OB (BEMHICEH
B0 5HFRE) * 5 A CRIBHFREE L
RIEDFHNEEEICT A LK DFREZ K
T hEPICOVWTHRET L. kB 67 AHE
DHCV TgMIZAFH D RERAILAE A TTHE L, O
IR JE B /R RIEE D B Lo 2. 61
I bary RYTOBMEEBER ©RD, BIHR
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SERLIET LA (K4). kEam 122 ABCES
EHIFHNEE AL & & b T 8hydroxy-2-
deoxyguanosine (8-OHdG) DEREHTLEL, &
I IZEREHCV TeMO AT MligfE 2 &1
FFREE % 45% (5/11) &7 (5).

Z® X 5 IZHCV TgMIZFHSkiREEHSCEMSH
FFREOZFNICEH LTSI bay FYTHE
EL L HITFRDOIEEEDTIEL, FIER
LA P LUADTCHET S & L D ICER{LMDNAREE
ST LIRS K252 LIk o7
L2 L = 08T 7 VI IFN S S5 s b &
BRI SV EFCRIEHIFREZE L KRE(R
ToTwhb., RIELFHFABIIOWTIIILG IZX
AJAKSTAT .7 F V% H§ ShepcidinD#E5
FERIE DR L, FFNICRAED 8 < %2 % & hep-
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A&7 HCV TgM (HCV TgM + Fe), #&® > hO—JLY DR (control + Fe), @D TeM (HCV
TeM), BLOEESHOIY ~O—)LYD2Z (control) DOFFH#EME (HE &)

B: O hO—ILRYAEHBER HCV TgM OFFED= O RU 7 DB FIBMERER

C : in vivo TDJ)ULZF VB REEDHE

14C TSNV UIE)YLSFUBESF 1—JFBLTIYDRICES L, 6 BEROFERHPD7 AV b—TJ8(14C
TSN ENTZ CO2) ZRIET 5 & TR D #REZRE L.

cidinDEEE LA TFHE & h, HCVEE R BRI 2 AR E TV 5. NASHD AL A /lifa o
} L A2 X B hepcidin D5 & FEPud 5 THE SRk 2N 2 Tsecond hit& L TOEELA b L
HHEZOLNS. LA > TEBROCREMEFE AL YA VIBPMELR EBLEEEZLNT
BIZ3B!T B hepcidin DG FHENT X DL 2 W5, ZORIIBWTERITER{LA b L X 2R
S, ZOZ L IICREMFKEBRZDLZHN,TD 2 HDTNASHORBIZIIEELZRTFLEZS
FFHRDOEILE 3Bk~ DRRE TR E 5 &) B ns. LA L, ZE¥NASHTHHNOSKER IR S
WEELPRBLTWSI)ICBbLSE. BRI OVTIICRIFFRIZEHAL NS N TV
WVOPBHIKRTHD. ZDOEIZTDOWTOtogawa b

o FEFTILO— ILMEREREMERF A (NASH, 1379 FONASHETIVZE AV THANSKERT
nonalcoholic steatohepatitis) ZDOWTHKRE LTWAD. ZOEYEF VORI
EKkEZ 1 phosphatidylserine 2S& H & L THRILER

NASH T i ferritinf@ASEEZ R Z &A% DOWEEEEDIE L, & i X D Kupfferii iz
%<, TORBICHGEBFRENHEES LTS WKEESNRT L b 2 EDBHRDOEKILED—
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A B (%)
4 4-hydroxy-2-nonenal T
fn/mgDiNA FFP 8-OHdG level . e
4.0 . X é
3.0 1
im™
10f SoEE [ N e
O™ 7T 1§ 1 1 mwv I 0 I N 1 i i -
0 5 12 months (n=7) (=7) =7) O=7)
C feE HAR Mice group Liver tumor
6 months Control+C (1) 0/10
Control+Fe (1) 0/10
TeM+C (M) 0/10
TeM+Fe (V) - 0/10
9 months Control+C 0/7
Control+Fe 0/6
TeM+C 0/5
TeM+Fe 0/6
12 months Control+C 0/10
Control+Fe 0/8
TgM+C 0/9
TgM+Fe 5/11
5

A : FHB#EM 8-hydroxy-2' -deoxyguanosine (8-0HdG) FHIR&E
B 12 HEBOFEGNIEEBE(LY (4-hydroxy-2-nonenal, HNE) DFIRE

C : HCV TegM [CBIF DTl

HEELELTWS. £/2YanagitaniHd L7/ A
FESEMREENEEINTVWE T VAT 22y
7 < ATIRIEHEF£ZEZ LZO®RTEZ
BIETHIEEHRELTVEA®, AR LI IV—
TS LF 2 4 K7 Ivhhemojuverin DEnE
FAHICHEES L TwbrZ e mE N $4b
+ L F /7 4 FiZhemojuverin D¥xE % ¥4 5 =
& TEFDO T D transferrin receptor 2 & hepcidin
OFEBREFHEL, HBRELTPI X RAT72) ¥
OB AAET & hepcidin®FEHETIC XL S
ferroportin DFEHITTHEAFHIRL A © OFRIH % {2
#ELUHHBAOSHEZETIELE LTS, &
D_ODWEERET H LBBEREIZBT S
LF /A Ry 7 F Vv oBEFIFHRSAR %5 &
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#2Z 3TREMEASE 2 O NUEBREE V. NASHDRRE
WAL A P UAPEEZERERLL TS
LIZAMOBEETDH HH, CRFRD X 5 IR
Z b VAL & D hepcidin®FEHRAIMET LTWwH E
WO FEEEIZBEONT VR VDRHIRTH 5.
NASH® 8% Zhepcidin 2’ 5-3 % O E A,
HDHWITFDOMD ED XD HREAHBES T
FELBEHEHS TVEOPICDVNTIEESHED
METETH 5. ‘

3. E$EEDFEEMEICDWVWT

CRIUBM AT B R NASHTOELA F L A2 X
LI HGREELIF T 52ERIL D INLDOE
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Bl L CHAOKEREBER T 5 2 L idE%K
FEECH Y, BECRBHER&ZIC L CEIIX
1RBZHE LCRT ST 5. Sumidab (373
48y PREF L4 —TiddHbHbDONASHIIH L
TED*T) S EICEIVmE S VAT I 5 —
EHREBICETIAI E2HMEL TWBY,
NASHOMREEBRIFIZBME LT ZHL
22T % 72D 23R X Drandomized control
studyAARREZZ LN 5.

BN DBEBEORA L LCidgkF L —

MRESET OIS, HEROHKFL— MREE

L Tix T & TdeferoxamineBSHWOHNTE 72
S R 2RI AS N 72 O FEFE SRR T
ThHRWEBEIMEL, SkBETHO2HEE
KL BLOVHETH -7, T L
12 & BB ESGBFEE I U TRERT S hizde-
ferasirox{IFEOADEKF L — bETH Y EHIRAT
HI WX ToaskdL— MEEASHRES R
5. CRIBHF R NASHICH 3 A8 F L— M3
DOFEGODRMIIFZELAELRINTEBLTEED
B RE» b Lz

HCVI#FEMILZ 3BT % hepcidin D FE I % P
- A histone deacetylaselZi¥ B3 5 &, ZOHEE
HIIF BRI b L 7
M3 5 Z L dinvitroTHLIZENTEY,
F72BRIEA b L RIC X ) ERR S BHhypoxia in-
ducible factor DFEHBIZF 2 RNELT 5505
PR L L TERERARD T Twa. Lo
TChistone deacetylase[HERIZCRIFFRIZBIT S
FRHELEH, D VIR L VI BREE R
2572 5 h%hepcidin D FEI % JTAE S TEHRBIL %
T HLEC)EERPSIFRIEZHRL D 517
BEtENH 5.

bW

CRUBMIF £ P NASHDORHREEIZ IXIFRSkERD
e LTED, ThIZEBLA ML AZ5[E#ED

L CHFREZS R BEAAE ~ IR %R S & 5.
CRUBFRIC BV TIIMIER b L R Akt %
FlERI 2 LAMIShE % o T & 7225, NASH
TIISRMREAED, BILR b L ASERD
WEEB LA ENTE ST SR OBIRERE L
Eibhs Ll WHRADOITF—I AT b
CBOTHRRBEELREL, BLX L A%
B LT S LR REO—RTH DT
LEBRTRETHD.
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