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E 2 #ZEEmE ST BHBSHE - HBchiiFBids

LR Uh, ZOBRLZITET L, 2003 F0REMH
BB BRI A L 7z,

—75, BB & 3 H# 2 2T e A E gk
# O HBs PRGBSI, FEEHML /2 1995 4
26 045~050% & HEITTH o 7203, 2003 &£
FRETF L C 2007 FEi2i3 021% F CHA L Tw 3
(E2). ZofERiE D HBs FURRBMESRSS, b
DE DR MFFE B (16~64 i%) DEHER 2 Kk
LTw3EEIoNS.

o BIEICB1 D
(KB - MBIHBSHRIBIE
HBY LB BT 2 & AOHEE T
Y PAEF B L ODITE Y, DIETEET B

EEDRENBELRERRDOETH-T- LELS
NTw3? F7, FORTERNBIERT B
WHSBRHZ T I LA HBV ¥+ U 7
D% E b ILT 3, 2006 4E & 2010 £F (B
LEZoNBbDEE) OBILHICE T 5 HEN
Bl HBs IR HER 23 L (K 3), ij4E L b 50
BZ2 =27 L LTEEEZ EMERIZEC o
Tua7z, 2010 4RI 2006 4EIC LR T RT DEERT
BIERDET B 51, & K20 TOIERT
PR E Do 72, 2010 4E1d 20 MR DR H3
FRGBH LN R EHEPIR RO AER L2 ), HBV
v ) TOWIBRELRBEREL->THRB EEL
55,

2006 EDEERFET HBs HEBHERL2® 4 1
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4 EEFFEBIHBsHUE B4 (20065)

R, M T dbiEE - AN O BEERR
0.070% & b - L bE L, DWW THMUED 0.059%
LB o, BUTF, 8% 0047%, ZAL 0.046%,

AR HERK . HEdLFE0.036% DIETH - 7z,

1976 - 1977 OB IIE THOFE T H IL¥EE, Jul
TORBUERIBERESN T 20, LYKo
LEBEOBERIH 3% TH D, VFEDOMICEL
WETE2RL TS, BERENTIIHREOR
MERH0139% b o EbEL, DVTERED
0088%, BREE®D 0081%DIETH S, —7H,

BEREMECRIIERER, FRER, SLR, £E
BT, A—#G0BET 2R TH->THBEE
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RIZEPBDNZHELDH S, FIBDE I IC
HBs RO BHERIFRIE R OoNEE

LB, Z0OBEBEOBIIEDERBRL
CHEBRLTWwBE EEZ NS,

500 HBs FEBEBINE 213 HBV F % U 7
LETEBEMNRIEE L T B, BRILES AT 18
4 v FOBELIE LN VI LWL, HBV
FX U TTHIZOPFHROBETH 2D DEF
NRERBENH 5. 72T, OHBc HifkH
B, @IgM-HBc HiiEBEMES, QBRI OB
ERERD HBs PiREEYE, 8L C@ALT 150 IU/L
Bl ED#E%E FHRBGRE) & L, HBc JifkBGiEs -
IgM-HBcHfEEMEF 2z HBV X * U 7Hl L LT
WEfTo%.

HBV ¥ % Y 7% 2006 4F 1,812 A, 2010 ££ 1,488
N & 18% DA, FHLEGE L 2006 5 194 A,
2010 4E 168 A & 13% A L Tvadz, HUmBlcli4e
E I BB RN L T 5 5T, JuM -
BHIR TR EERDEM L T/, HBV ¥ %
TEIZAMN « HEHISOATEMLTEY, 20
MOHIRCIFA LTz, il - il
FRBRERLEMLTE Y, EE - hEEST
DFHELE T 20065 L ZITEETH - 7228, 7
D DI T T RTBA L Covz, Jull - g
HoiscHEEM L Vv 7z HBV 28T L 7228, W0
R E T 2006 £E 1213 A 5 L7 Do 72 geno-
type C BSETRED b N1 T, BEHEOFL
V> HBV OB Z T3 & v k9 kg




1707z,

PR RE OERIT 2006 F T 10 AL 4%,
20 Be AR 34%, 30 &A% 32%, 40 &% 18%, 50 %
1R 10%, 60 &A% 2% T, 2010 F£Cld 10 &1 4%,
20 BRA% 28%, 30 %L 29%, 40 %A 23%, 50 %
f14%, 60%M 3% T, WEL D 20 MR - 30 5%
A6 Bl % 5D 253, 2010 F£ T 2006 SEiCth
~ 40 FARBARE CRUEDR D Sk,

b BRIED 5 RHE N BHBVDBETE
HBV i3 R5E£ A DNA 7 A L AT, ~8F
FTOANARICET 5. —RENIZ DNA 74 VR
RNA 74 VRICHRCEBFEEN P E W
LT B, HBV i34/ & DNA OEEL 0
BEEBE LD, BEZEILDTVIA VA
TH 3, HBV ZHE A~H D 8§ O (BETlE A~
JOWBEHEIN TV S) DBEETEICHEX
NWTEY, EETFEIC A o s B2
ET5 EEFEAGEZAYD  -FEHa—uvy
ReT7UDERE- 74V EVTHIFEDON,
BREM7Y T - REEH - b+ a7T, ClH
& @EE - PEPE - Sryve— - R_RbF L
AV FRVT7TT, Didne 7 - hRyd 7 -k
Bz 7hT, ERET7 7Y D, FIZEKRTS
(oD, i, BEFEGR7IVALT
AUAT, HET AU A VT4 TV EEDS
N7, bHBED HBV ¥ v U 7%, BEFRCH
847%% 5, DV TEETH B:122%, &ET
BA17%, BETFHD:04% T, ZDMOERE
FRIZBHIN A5 EREI N TV BY,
f5, BnE» o BH SN2 HBV O@ETFH
1ZoWTIE, 2006 S0 HBs HURBIEFRE T 2006
#1(0.04%, BRILESC 4,959,541 A) DG
X, EETFEIHENTCE 7 1,887 #1 (U344 1.372
A, T 515 N) DERETo7. Z DiEHE, U
ZFELC 1181 #1(626%), EsTH B : 581 #
(30.8%), HEIETFH A 1065 (5.6%), M{RFLI
D:15%1(08%), BEETFEE  241(0.1%), K=
F R 2H1(01%), TH-O, Hko HBV % v
Y PRI OBE I RBETFREA CBEFHEBOL
EPREL o TED, Z0OM, BRTIEFEEICE
NEEFFHEPEETHEEF D RHINTHS,

2010412 b ARRDFE 21T\, 165641 (0.03%,
RRIME £ 5,320,676 N) DB GBI 1, EiE
FRIDSENTTE 72 161451 (BHE1196 A, &HE418
N DEFFET->/7ET 3, BEFFC: 9954
(601%), BEETE B 48561(293%), BEEFR
A:11141(6.7%), BEFED:1941(12%), &
BETFRE:36102%), BEF:F:1601%) &
DRERPB/ LN, HRECEGTFREER S
RERZED SRV, EETHE A EROW)s
fElEans, EBRIOFEOEMEICRIT2a14%EB
BFLIZEETR ANT3%Z H5OT D e
EnTH Y, HBV OEERIIET 2720 0%
EDIEMBND,

%72, 1999 £ 7 A ~2010 3R I Bl A g o o
TBRAP) — v THBEIBRE (nucleic acid
amplification testing : NAT) ¢ HBV-DNA (B4
Lo 109561095 5, HBc Hifkdskit i
W EEZ 5N D T8 HITIBETFEC : 529 4
(680%), EETE A:15261(195%), MEETFH
B:8341(10.7%), BEFED : 741(09%), &
EFEH44(05%), BEFEE:24#(03%),
REH :1HB1(01%) TH -7z, Atk B RFFLE 21
BHoNBD LR, BREUHEATIHEETE A
DOBHEAENEC 2oTR D, BMIGEREFRB i
¥ ) PEES L EBREOEE L o T\, B
LA OBETE A Z I SIHEL FANS L
REBIMKEOBETE Ae TH Y, SEHE
HBV 2Sh DSETEIE L TV 2HEFH) D hs A 3,
—J5, HBc FiEBED 317 < tHs T8 C 1 163
(51.4%), R B : 114 #1(36.0%), SUEF
A 20106%), MEFE D 241(06%), i
B E: 1M 03%), A :35M(11.0%) THh -
7- (B 5).

& BDOIC

HBV ¥ v U 7HD% T K « 505 Pk
e W IN D R OMFE LB U L & - T
YLzt ELoN, BEQBMINHDIZEALE
BRI L Z 2 s T B, HBV IR Gk s
fFEL LRI BRT B L X v Y 7T BT
PG, MAEL TH 6 DB TIRFARRD L
- ORRTHRET A LB I ONTE T,
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Lo L, BETFEABLIIRATHRI0%I* v
JPT st vbiTcnz? F X2 )7
LW T—BEDREY 72 £ 354, HBsHE
B O REISEEFEIC 2B LR TEREILE Y
CBIEAL) EvbnTE Y, Fr U PLiAD
HBs #EBERI O A & 0 R ERGIC k 1 K
WKL TCWB EEZ NS, BEFHEA IR
% LT & OIETEEE DM D MG F R o TF

(Y, BEORERIELBL k3D EEZI LN

Tw3, BEFHABRIEFEE2FEL LR
Mo T3, RATRLEOBEIHRAINL
IRy, oL BRBEBRIERINS.
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| R RARE

FE80E & gk R =

= # 2w B B OE @

EE : #ld Fenton RINCKOEUBREEZELEURICA MU RZERTD. TOROHRBROZHILE
(EEBEX FURZENT UCHFFRBRERFESNTVS. BRNICEFNENER & TR S OREENYE
BaNTWsg. HEGE L TEIEIDBAEIOY b~V AEARBOBRRNASNTLSD, KDH
BHIOEBT HHEERE LT CERTR, PIVI—VIERES. JE7)L I—)VEREIEFRICBVTH#
RBRENFEIT D EPHESNTND. HABEEOD FRIBELS U THRIND negative regula-
tor T&%H 3 hepcidin OFESELEBASHIEINTVDD, LWERETHDORBHE L, FIAHEEICHT

A VIT bSBROMARECHD.

SREIFEE - 8% BEABLUR, HCOV Z2J/(D, hepcidin, BF5RE

T &I

FRAERa R I ARARIRIZ BT 2 BEEEORE O
FrEEDLEBTHDL. WRLLFLET A VA
WL AFEEMNER SNTED, BEERRED
PLTOALPIIENBIZONT, $7/kEBIF
C BFEOEIMIECIRRBICB 2RBEED
BEURIO—XT v 7EINTE HHRBELE
HIL2RBEELE L CHERTEE BERAHE
® OGRBEELZEDPBITONLD, ARiIZBW
TIXEETRBRCB I A2 HRBMBELREELD
BIRIC DO W TR T 5.

R ARNIIC B 5 EBEL2EIEFEBZTH Y,
ZOEIOLEEHITRBLHRHEEOEENE
SBICHR SIS, FICCREBMNA  FEE,
T a— VERFEE, 7V a— VIR %
(nonalcoholic steatohepatitis : NASH) TiZZ®
RENEHOVDLOE L THRRBEENL AL
NTw3, FITHERBIIBITA2HRFEFE O

1) JEFERKFEFRREAR S
Hepatocarcinogenesis and iron metabolic disorder
Sohji NISHINA and Keisuke HINOY

THRENEZEITHOPIENTWED,EEE
L, MATHBELOBRIZOVWTEATS.
| FFAsER EmRE

RITAERNTEE LB X 2 RHDO—7F T, Fenton
RO & 0 & PEEEEE (Reactive Oxygen Spe-
cies; ROS) Ut ThaisreFuxisVh L
REETSL. e FuF I IANIEROSDHRT
LEICHEVWVEBREEELFE O EAHLAIIEN
TEY, CORPLIFKEINFERERFTHS
ZEREL{ImONTWE, BEOFNEKILENE
B EBETHLEBEREANEI U -V X EE
2B AMRERIEY A 7 IZBEAD 200 &
bEE SN, FHELZELZRVWERF»LOFE
BOMBEINTWAEY. BREEOEELBEREF
ThHhAINBEZEEL TR WIFHBREER
case-control study (2d& A&, T hu—iZk
RTCEBICHEEBNDOEFILELZRDTB N,
INLORBIIFAKIEEPHBEERRFCH

1) Department of Hepatology and Pancreatology, Kawasaki Medical University
Corresponding author : 2%} #2i% (f018ep@med.kawasaki-m.ac.jp)

(29)
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Figure 1.

12 months

WE6HHB, 127 BB®HE Z8IZX AFEMEHLOLE (A), FI oy P 7TEFEMESR B),

AW 12 H A B OFFHERM 8-hydroxy-2-deoxyguanosine (8-QHAG) ENLE (C), #HBW HCV TeM BT AIFRERE
EE (D) (W10 X 051H) @« &BHF HCV TeM ORI B W THh.LEIRE R O microvesicular steatosis (£F1) % &
oI EPHEETHAH(A). FEWHCV TeM OFI b2y FYTIEI Y b a— VI TRARESCEDEL,
ZN)AFOEN G EORBEENEDLNS (B). 122 BB THEN HCV TgM 3o 3 BEICH AT 8-0HIG
BEL, Fo3BLFNENEERER. 6 /BB LT SO0HIG EWRE -7 (C). #%EH HCV TeMEOLIZ
2AABIICIIEHRSE (45%) CHEEORAELZRED, 5 b 3ICIFMEEIEE sh (D). Control s BEHHT
Yia—n<v A, HCV TgM : @EEAFT IS VAV y 7<% A, Control+Fe : kBREHETF Y bau—~<v 2,

HCV TgM+Fe ; $RBFEHFAFT N VAV 2v w7 R,

HIEERBRTAHLLOTHD. TIVa— VIETE
EOHRBIZEIANEZ O -V AEBEFTHS
HFE »ZE# (C282Y) »H5 L Twab & o#HE
W AHY. Tz, SHBEIREIZ NASH BEITBIT
LHRBOEMEFTHAILIEHEILTY
4. NASHEERBEZREICBWT, FMlEE
AL vy b — VB 102 6 & B
FEAEH L5 BITIE, FFERBEBICBVTH
HENREHEETHAZ EPFHREENTVEY, &
512, FHIfEEEo6 Bl AP RBIDCE
FFREZEFEBIZ DWW T IFNERIEE 2 eET L 72 iE T
&, FFRERILE SR, MR R L & iar
L-HREEERNTFCTHAZEEZHEHLMPIIL T
59 —F, Tha—ViEHb5NECHFHEER
BB AFNEERE L FRE L OBEEEBE
L7-RBEREEHETIE, HFHEKERE L HFE
BEFEREITVI-VERFBEEIZBIT L F%E

(30)

DEBEFTH L2, CEHIFEETIEINASORE
FLHREEICIEAELZRBD ool MEENT
WA ZOLHIT VI —VEFEES NASH
WZHRTCHEBEFERIIBITAHFNSER L
W398 & D BRI DV TIXKSR controversial 7z
BonD BN, BEEILIZINSOHET Cau-
casian # X BIZL 725 DAIE L A LT, HFE &
BFEENL VO PETOREIRD Sk
W, LA L, Kato H5I12& 0 BB & $H R
BIZL) CEEBEREISOFEBEIMGH S
IV MESNTBYY, HEAAIBITAC
BIfFRD 6 OB ICEEBRISEET 5 2 LA9R
BENTWA5S.

CRPFROFFBIIBIIAGREOEELHS
PICT B HEAERNRE L2 ORERE
MEFMESLETH S5, BICEMACEEE
R T 5B E L TRUTEINTWALASHILE
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BAM HCV TgM BT 2 HAHER EREAHEFOI/ DX =7 (XM

11% 3 &ICHEFIA) - HCV FETIZEHAMIZ L 2BIER P L ATL#ED, ODRAEZ b
LAY X IR E AR ORE ORFERAMESR (CPTL) oz L T Ik

bz RESES.

WTIHZDE ) RFREETICEDRETH S,
FIThbNbNIEEBRHIICEBFRIA VRS
YT OFETICEEBRPEICHEEZFI &2
FTORBEPICDOVTHRE 2T 72D TEDORBEL B
5. CERIFRY A VA (HCV) ODEeEEF
PHEBIHIICAY v 7wy A (HCV
transgenic mouse ; HCV TgM) 2B D #kEF
BEGEEEICEESNAKOSBFICHYT HRE)
52 CHEMNABELRASONMNEBEIZ
THZEIELDHREL X T0EPIOVTHE
ALY SGRRIEEAM 6 4 H B O HCV TgM i&
PR ORBREIEEATHE L, OEIRE BRI 2/ S
HRRHEED B/ EHICIFaryFY 7o
BMIEEEE 2D, BB S e (BBt
LIET L. BWI12H2 BB LR EHFNIEE
WEALY & L B2 8hydroxy-2-deoxyguanosine
(3OHAG) DEBMSITEL, BHENIIEIHRER
HCV TgM DAIZfFilE© & TFES © 45%
(5/11) §R&> 7> (Figure 1). Z® X 912 HCV TgM
BHASKEBES CEEBEREOZTNICIEFH LT
{BEIPIVFYTEEL ESIIHFRORERIL
ENTLHEL, BBALA N L ADTTET L L L L I8
LR DNA BESETLIFRELY &727 2 L%
LRI oT. ZOXHIHREERICEIAI b
oY FYTEE, BEA N AOEBITIFREEC
BUIAEERREODEDEEZONS.

(3D

F 7z, a7z gB R HCV TgM D FF&¥E8
BICBWTERAZFER L Z R 7 A HskE
BT SEREE L AELRTEOMBEZRT S
LICHEB L, FFRERERE &R L OoBfRICD
WTHRES L 72" (Figure 2). sterol regulatory ele-
ment binding protein (SREBP)-lc DB #141E
EIBREOO LD & LT/MMIERA L ADHRE X
NTw525, HCVIZ X BBILA b L ARSI/
APV RAEILESE, TOHERE L TSREBP-1¢
PEHIEShE LB, BIELA ML RICES
IbIFYTEENI by VY THEICEE
T % BER{LEE#EEEE TH 5 carnitine palmitoyl-
transferase 1 (CPT 1) OZIZIPHIL T p EE1L
ZIHE LB b5 a B3 2 L 2B\ MIC
L7z, SOXHITHEHBLIZHCV IZX 2 EEY
HHITBAILA ML AT A L BRI
L UBlEBIENBD, FRSEER L FARIZHCY
MERFREABICBTIEELRRELEZ2 0N
5.

| EEFRECET3SABEBORERK

=2

1. CHBHIFER ESRAHER

FREGHWICBWTERZHENICHE v 258812
HOMISNTBLT, SEogEFEMERIT
Z IR LR b D8RI & IZHER D 5
DB L VBB ICRE SN T B, ZOHIC
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BOWTHETER, FWINEXTFFEILVEY
hepcidin X+ =3B FEMEME R/ B X HEA
Zwr a7y —VIWZHFELET S ferroportin & V9
SR AORHRLAH L, T2HEE? S ORI
L NICHHNR L OBEZHF T4 2 & TH
NOSEEBZAH T2 LPHLPIIENTY
5. CEUBHIERICBIT AINEEREFE I
WTIRWE RO mARE DY, HFRINO nega-
tive regulator T& 4 hepcidin 7% C BMBMEIF 43
ETERTFLTWALEWVWIEEYPH LY. F@mXT
BIRRWOIE, CEFATIBREIFALEBE
CERIFFE R & < THi X A9 7 hepcidin DR RE
PET T 5 &9 XD, hepcidin/ferritin H, ¥
bbb BRI T 53T 7% hepcidin DFEH
EMETLTWAEEWIEATHS. THIZCH
BT REBICEESNIITNEERESERENT
7uv b—YARONS L) EELRLDOTI
BwEWHBIRNEELEH TS, Tk, 2¥C
BIUFF 5 CIIERERE I 5 hepcidin DFEFH
FENTHWEDTHAI . TORIDVWTHEL
w72 HCV TgM % BWTRITE1T - 72O TR
s A

HCV TgM Tid CRBHEFAEE L FKICS
A AREL ) FROSGBRENI Y Po—L3 T R
WCHERTHEEICEAL, Chil—ELTHRA®
hepcidin mRNA OFEHAMET L7, HCV TgM
OB EFMAE % B\ 728487 Tid hepcidin @
TaE—F—EEMET L, £OREE LT hep-
cidin DEERF DO &2 TH B CCAAT/enhan-
cer binding protein (C/EBP) a ® 71 E— ¥ —
FEEAOBEIMET LTz, E512, C/EBPa
@ inhibitor T &% % C/EBP homology protein
(CHOP) RN ROSEA L EE L TILEL,
TNIZE Y C/EBPa D7 0 E— & — DR
EVHEINDAEEPHAL ML & o7z HCV
a7y Rz EAI by FYTEE, ROS
FEEBBICOWTIIEAOHE LEET 5.

Miura 5 b HCV &&= FEAI N L 7Y
IV HHE % v TR ROS O JTEIC & D hep-
cidn DEEFHH SN LI LEREL T
2% LA L, hepcidin D&EEHHIEE bbb

(32)

HAMEILESRERME $£100% $45

NOBEEEETEL > TWwh. ROSIZ L Y his-
tone deacetylase DEMDIITAE L T histone OB
TR FMEPRES N, BEERTTH5H C/EBPa
% signal transducer and activator of transcrip-
tion 3 (STAT3) @ hepcidin 71 & — ¥ — I
NOREETPETTHEREL TS, ¥52,
histone deacetylase DIEWILEIZ T ZAFTD
hepcidin P53 % ##H 3 % hypoxia inducible fac-
tor (HIF) #&BLEEHIEIRENT VS,
DX HIZHCV IZEET 5 1EEEEE 2 hepeidin
DEEZIAFRTLEV) VF I FEEBEBL TS
7%, hepcidin DEEHHBEICETEVDTED
ENAEDIIEBRETNVDEVIZEIZONE L
v (Figure3). L2*L, TNO5DEEBREFLT
BRELVIERFEREL TSP, KIEIL
interleukin-6 (IL-6)/STAT3 %V 7 FVEHLT
hepcidin DEEZRET 2 Z LPHLAII S
TWwaBY, CREMEFREETIZRIEIZL S hep-
cidin DEETTEIBEILZ F L 212 X 5 hepeidin
DEEWMHZHERTATRELHD, v b TIHE
O 47 hepcidin OEBEAH VT b TV BH T
BEENEZ LGNS,

2. TVI—NVEFEE L SHAHEE

TN I VEFBEEICBWT LT LIEFNETL
EVROONDL. BEPOPEEOTVI-LVE
WICX OFFASRIEENE LS Z L DRI T
A% TldvioZznwhE7 NV a—-VERIZX Y FF
HNERILEDVBE L HEDTH A 9 B~

FFHERE N~ D ERELY sA &1L, FIZ transferrin
receptor (TfR) # A L7z T v A7) V8D
BORAADBEERTHA. TIRICES TSI ME
WHEET A TRI EFHBFREBICIREALTWA
TIR2ZD2EEHH H. Suzuki 5OHEIZ L 5
&, ThVa-VEREEREOFERERKICBY
THEBEEI TR ORFITTEZRD20, BEE
TEED OGP, 25 v FIREER
W EHWEERIIBWTY, TVa— VAR
Lo TTRIDERILELMBAND M ¥ X
7 ) YERY AAREINERDL. TV
£ % TIRI BHEAEORFICHL TE, 7rva—
WREEYWTHLETLINT VT FIZX5ROS
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ROS; reactive oxygen species,

CHOP; C/EBP homology protein,

CIERP; CCAAT/enhancer binding protein,

HIF; hypoxia inducible factor,

STAT : signa! transducer and activation of ranseription
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Figure 3. HCV ¥ ¥/ 37 FETIIB 1T 5 NSRS EF OB (IR 13, 14 X 0 Hokk) .

BEAE A% iron regulatory protein (IRP) /iron respon-
sive element (IRE) DO#E&THEMEZ#E L T TR
DREBETMEICLIEPEZLONTWAY. F
7z, CEF#£EMEERZ, TVI—NVERFT T AR
FEMRHE~0Ty ) - VEFERIIBWT
hepcidin DERE T 2N L 7-FFASERER I
DVWTHIHMEEIN TR, Tra—nilks
hepcidin ZEEHMMFIBEF & LT, 7Tra— itk
% ROSEAED, HCV TgM OFAE L RERIZC/
EBPo @ hepcidin 7 &2 & — % — B~ D # 4 1K
T%25EBZ L, hepcidin D&EEFE 2 G452
EPHESINTNBY,

3. NASH & &R#HEF

NASH CiZskBE TH A Z EPHRRMICHE
ZL{HESNTBYY®, NASH OREBER I8
BRREAFES LCwbZ &, CREERED
B& L FRRBIMIC X Y SRR EEIRET S 2
EPHHLNE R 7P L L, %E NASH
THAKE/RISBZ A0 T CRBIAF4I
EHLPIZENTWREVOPERTHS. 208

(33)

{22 T Otogawa LI 74 F D NASH EF V%
AOWTHREBEERBEFICOWTHRE LTS,

Z OEYE TV OIRMEREEZ IE phosphatidylser-
ine AFEH SN THMEIROMIETEESLHL, —F
Kupffer filB ClZ 7R b=y AR OEEL LHE
95 MFGESOEENTLELTBY, ZD729
RIMBRAS Kupffer Ml ICEE SN T 2B L
PIFRSGEERO—REHE L T4, $7- Aigner
HiZk b e, NASHBEIZBITAHNHKERERE
Fe & L, tumor necrosis factor (TNF) o 4
mASAF#RE R Kupffer MR 3BT 5 SkBEHE% 4
T & 5 ferroportin @ down-regulation * 5| & B
9 & THANOSRE 2 LT, FREE
BAlEBIIHEELHEL TWAEY. T
Yanagitani 51ZVF /4 Y BZEA o dominant
negative O N VAV 2= v /w7 A TR
22 Bl LLOBRIRELZ S 2T L 28/
ELT0E2®, AFEOIITIRAETFTVICENTL
F 7 4 F ¥ 75 v hemojuverin O & 5 & 12
BMELTwaILEZMELLT. §bbLF/
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4 FiZ hemojuverin DEEZ#HHl T 52 & TE
DFHFD Y 7 F VT A TIR2 R hepcidin D
HE2HHEIL, BRELTIFS VYA 72 VEDHL
D AAAET & ferroportin D FEIITEZ L A M
Bah b OFRBHIC X » TN OSKZET s
LHEBLTWA, UEoRBEIBHTERFLICS
FAELVF A RY T FVOBEPFNGAE %5
EBZ TR REEEARLTEY, NASHIZEBIT S
FRSEERFE2Z 259 A TEKRE,. 20k
I IZNASH OSRBREFIZOVWTIR WL 2HhD
BRESIFEINTVAED, CEFLPLTVI—L
HFEE T 5N 5 hepcidin DEBETICD
WTIEBELNI R - TE LT, B L5E8EF
O EEMESFEE S NS,

N FFASEREERT 50D REE

DOFREIEIC DOV T

BRBEELZ LD )BEITERTCHLCH
BT - P, 7Aa— VRS, NASH
b EOREERR ICEILA b L ADSEEL
B L TWABERATHD. Lo T, SIUHE
EEWEL, BLA ML AZIET S EIEFRE
BHH & VI BEP LD EERIEERIETH D,
C BB MR I3 T A B MR EIE A2 5 o T
BMEINTBETH DY, TOREHLRLTITH
BB 7 SO RERERMHMREIRAOEM
BB LD TE SN TV A2, Bl RESE
CLTEHTEINTWAEZ ENG LR LS
12, AV ABEBRS R EE R C BB RIS
LitEE L T—EB0fEE2Z T Tnb I LIFEE
ThbH. E77. BETIE NASH O REE R 1§
DO OBREEREE L TEMREVFRALNL T
B0 RFLIZ BT H Sumida 51X, NASH 2
FLTCEMZITH)ZEIICIVIBENS V273
F—EREBEIRTIAZ LEEHELTWEY,
F7-Valenti b2 & % &, Bferritin ME% & b
73 NASH BEICH L CTEBML 2T 7254, %
EBBEDOAR ZIT8EE BT BMI, HOMA-
IR, HAHVIEMDO AT RY) v JEBHEOFED
EELIZBRELA VA VBTSSR EI NS
CEERELTWAEY, & 5IIZEMEREIZ NASH
I Tid % L, B ferritin MfE 2 B A HERKE

(34)

HBARHLSRESHRE £109% %45

EYBLUOBEECHLTLY, 12 ViR
BEHETAHIEIREINTVE., Thb—E
DFEBIFEMIZE D 4 Y A YESUERRET 5
T ERRET AN, BRMICIBILA NASH 12k
TAFREIRN SO RENEIRERELS
BEVEPIZEBROEBEELMARELEIONS.

F72, BMPAMISBIIF SN2 SERBRO
72HDT Tu—F REHHEICHAT S, Yamasaki
LOHEIZLB L, FENHLFBRETHREELZED
o RETFEREEICN LT, F7ouxy3
VEREIC LB EREREHRL TS oty
B, EROIIEFIEEREIMEOETIHEICH LT
#RF L — MRIDE R 2 AR IREREE & 72 B AT REME A
REEN® Lal, 77x0FH3I 0 (F2
7 x T — V) R AR 7 o R T
PRERE TR TEWEEREMEL, MEHM %
EOBEHOMESDH A, ThiCH LRER
E3NF7z293v0r7X (7 V24 FY 1
BOO#XL—-1MEITHY, EHRATAZ LIS
LT aekxL— MERVSEHEFES N, BWEHED
BB W5 BOEERBEORIRE L 2 1
VLD EVHEFEENLLIATHA.

HCV #MAIZ BT % hepcidin DFH % ##]
3 5% histone deacetylase [ZIFEH T 5 LY, Z0M
EXRNIITEMR SRRt T s b %
PIHIT 5 2 L din oitro THL R IZE AT W
%% %7 histone deacetylase {2 & D ZE{LL,
hepcidin ®F R % WF 3 % HIF OENEEFH
JEAREICZ { BT 5 2 & )5, histone deacety-
lase FREFNIHUER L L THR I TWwAEY, L
72735 T histone deacetylase BFHE#Z C BUAF %
W2 BT B BFRRMELENE] 72 5 UNIZ hepcidin @ F 3
ZTLESETHERNEIFT 5L VHIEELL
FEErzMF L) AW el d 5.

F7-NASH COHKERBIZILVLF /A KV 750
DEENFES L TWLHEEICOVWIERLA
A, TTICHEBERLF 4 FPHFEER2EEIC
MHT A2 ENIEDEIHICHRESNTS
0¥, ZOFEERNFHBEICHFRNKEROER
BESLIPEPEFEECEHRENEIATH
%, #&O8F L — Ml histone deacetylase fHE
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Abstract

populations.

in HCC susceptibility among these Asian populations.

Background: A recent genome-wide association study (GWAS) using chronic HBV (hepatitis B virus) carriers with
and without hepatocellular carcinoma (HCQ) in five independent Chinese populations found that one SNP
(rs17401966) in KIF1B was associated with susceptibility to HCC. In the present study, a total of 580 HBV-derived
HCC cases and 1351 individuals with chronic hepatitis B (CHB) or asymptomatic carrier (ASC) were used for
replication studies in order to evaluate the reported association with HBV-derived HCC in other East Asian

Results: We did not detect any associations between 1517401966 and HCC in the Japanese cohorts (replication 1-
OR=1.09, 95 % Cl=0.82-143; replication 2: OR=0.79, 95 % Cl=0.54-115), in the Korean cohort (replication 3:
OR=0.95, 95 % CI=066-1.36), or in the Hong Kong Chinese cohort (replication 4: OR=1.17, 95 % Ci=0.79-1.75).
Meta-analysis using these cohorts also did not show any associations with P=0.97

Conclusions: None of the replication cohorts showed associations between rs17401966 and HBV-derived HCC. This
may be due to differences in the genetic diversity among the Japanese, Korean and Chinese populations. Other
reasons could be the high complexity of multivariate interactions between the genomic information and the
phenotype that is manifesting. A much wider range of investigations is needed in order to elucidate the differences

Keywords: Hepatitis B, hepatocellular carcinoma, candidate SNP, replication study, genome-wide association study

Background

Hepatitis B (HB) is a potentially life-threatening liver in-
fection caused by the hepatitis B virus (HBV), and ap-
proximately 360 million people worldwide are thought
to be chronically infected with HBV. The clinical course
of HBV infection is variable, including acute self-limiting
infection, fulminant hepatic failure, inactive carrier state
and chronic hepatitis with progression to cirrhosis and
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'Departmerit of Human Genetics, Graduate School of Medicine, The
University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan
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hepatocellular carcinoma (HCC). Although some HBV
carriers spontaneously eliminate the virus, 2-10 % of
individuals with chronic HB (CHB) develop liver cirrho-
sis every year, and a subset of these individuals suffer
from liver failure or HCC. Around 600,000 new HCC
cases are diagnosed annually worldwide, with HCC
being relatively common in Asia-Pacific countries and
sub-Saharan Africa; more than 70 % of HCC patients are
diagnosed in Asia (with 55 % in China) [1]. However,
HCC is relatively uncommon in the USA, Europe and
Australia [1,2]. The majority of HCC develops in
patients with cirrhosis, which is most often attributable
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to chronic HBV infection followed by chronic HCV in
the Asia-Pacific region [3].

A recent genome-wide association study (GWAS)
using Japanese CHB cases and controls confirmed that
11 SNPs in a region including HLA-DPA1 and -DPBI
were associated with CHB [4]. Moreover, a GWAS using
chronic HBV carriers with and without HCC in five in-
dependent Chinese populations reported that one SNP
(rs17401966) in KIF1B was associated with HCC suscep-
tibility [5]. In the present study, we performed replication
studies using Japanese, Korean and Hong Kong Chinese
cases and controls in order to evaluate the reported
association with HBV-derived HCC in other East Asian
populations.

Results

We performed SNP genotyping of rs17401966 located in
the KIF1B gene for the purpose of replication analysis of
the previous GWAS report [5]. Four distinct cohorts
were used for these replication analyses (Table 1). We
first examined two independent Japanese case—control
samples including 179 cases and 769 controls from
Biobank Japan (replication 1), and 142 cases and 251 con-
trols from various hospitals (replication 2). We did not de-
tect any associations between rs17401966 and HCC in the
Japanese cohorts (replication 1: OR=1.09; 95 % CI=
0.82-1.43, replication 2: OR=0.79; 95 % CI=0.54-1.15).
We further examined Korean case—control samples com-
prising 164 cases and 144 controls (replication 3) and
Hongkongese 94 HCC cases and 187 CHB controls (repli-
cation 4), but again did not detect any association
(replication 3: OR=0.95; 95 % CI=0.66-1.36, replica-
tion 4: OR=1.17; 95 % CI=0.79-1.75). Logistic regression
analysis adjusted for age and gender also did not show any
association (Pjoz=0.65, 0.27, 0.11, 0.56 for each replication
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panel). Moreover, we conducted meta-analysis to combine
these studies, also not detect any association (Pper, = 0.97).

Discussion and conclusions
Zhang et al. [5] reported that SNP rs17401966 was
significantly associated with HBV-related HCC {joint
OR =0.61). They conducted a GWAS using 348 cases
and 359 controls in a population in Guangxi in
southern China, and selected 45 SNPs for the replica-
tion study based on the results (P < 107). In the first
replication study, they used 276 cases and 266 controls
from Beijing in northern China, and 5 SNPs showed the
same direction of association as in the GWAS (P < 0.05).
They performed a further replication study (of 507 cases
and 215 controls) in Jiangsu in eastern China and
only one SNP showed the same trend (P=3.9x107)
Guangdong and Shanghai samples from southern and east-
ern China were used for further replication studies. The as-
sociation yielded a p-value of 1.7 x 10™*® on meta-analysis.
We performed four replication analyses using Japanese,
Korean and Hong Kong Chinese samples (Table 1). Al-
though sample size of each cohort is smaller than that of
the previous GWAS, we conducted mete-analysis of all
our study. The result did not show any association be-
tween rs17401966 and HBV-derived HCC (P,,cr, = 0.97).
This may be due to differences in genetic diversity
among Japanese, Korean and Chinese populations. ‘A
maximum-likelihood tree of 126 populations based on
19,934 SNPs showed that Japanese and Korean popu-
lations form a monophyletic clade with a 100 % boot-
strap value [6]. However, Chinese populations form a
paraphyletic clade with two other populations. This
indicates that Japanese and Korean populations are
genetically closer to one another than the Chinese
population.

Table 1 Association between rs17401966 and HBV-derived HCC

cohort sample size cases controls OR
(cases/controls) GG AG AA GG AG AA HWE p 95 % CI) p2 Phet®
replication 1 179/769 13 61 105 45 261 463 0599 1.09 0578
(Japan 1) (72 (34.1) (587) (5.9) (339 (60.2) 0.82-1.43)
replication 2 142/251 5 46 91 14 91 146 1 0.79 0212
(Japan 2) (3.5) (324) (64.1) (5.6) (36.2) (582) (0.54-1.15)
replication 3 164/144 17 59 88 15 55 74 0616 0.95 0.790
(Korea) (104) (36.0) (536) (104) (38.2) (51.4) (0.66-1.36)
replication 4 94/187 10 39 44 13 80 94 0.767 117 0432
(Hong Kong) (106) (41.5) (46.8) 69 (42.8) (503) (0.79-1.75)
Meta-analysis © 0996 0965 0423
(0.84-118)

2p value of fisher's exact test for allele model.
bResult of Breslow-Day test.
Results of meta-analysis were calculated by the Mantel-Haenzel method.
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We did not find any association with Hong Kong
Chinese cohort (P =0.43). Moreover, a study using 357
HCC cases and 354 HBV-positive non-HCC controls in
Hong Kong Chinese did not show any significant differ-
ence (P=0.91) [7]. Previous population studies have
revealed that various Han Chinese populations show vary-
ing degrees of admixture between a northern Altaic clus-
ter and a southern cluster of Sino-Tibetan/Tai-Kadai
populations in southern China and northern Thailand [6].
Although Hong Kong is located closed to the Guangdong
(cohort 3 of Zhang et al study), there is great heterogen-
eity for rs17401966 between Hong Kong cohorts (our
study and Chan’s study [7]) and Guangdong cohort (our
study versus Zhang’s study: Pe = 0.0066; Chan’s study ver-
sus Zhang’s study: Ppe.=0.035). This result suggests the
existence of other confounding factors, which can differ-
entiate the previous study in China and this study.

One of the possible reasons could be the high com-
plexity of multivariate interactions between the genomic
information and the phenotype that is manifesting. HCC
development is a multiple process which links to causa-
tive factors such as age, gender, environmental toxins, al-
cohol and drug abuse, higher HBV DNA levels, and
HBV genotype variations [8]. The eight HBV genotypes
display distinct geographical and ethnic distributions.
Genotypes B and C are prevalent in Asia. Specific varia-
tions in HBV have been associated with cirrhosis and
HCC. These variations include in particular mutations in
pre-core region (Pre-C), in basal core promoter (BCP) and
in ORF encoding Pre-S1/Pre-S2/S and Pre-C/C. Because
there is an overlap between Pre-C or BCP mutations and
genotypes, these mutations appear to be more common in
genotype C as compared to other genotypes [9].

Aflatoxins are a group of 20 related metabolites and
Aflatoxin B1 is the most potent naturally occurring chem-
ical liver carcinogen known. Aflatoxin exposures multipli-
catively increase the risk of HCC in people chronically
infected with HBV, which illustrates the deleterious im-
pact that even low toxin levels in the diet can have on
human health [10-12]. Liu and Wu estimated population
risk for aflatoxin-induced HCC around the world {13].
Most cases occur in sub-Saharan Africa, Southeast Asia
and China, where populations suffer from both high HBV
prevalence and largely uncontrolled exposure to aflatoxin
in food. But we could not obtain the information of these
confounding factors from both of the previous GWAS
study and this study. A much wider range of investigations
is thus needed in order to elucidate the differences in
HCC susceptibility among these Asian populations.

Methods

Samples

Case and control samples used in this study were collected
from Japan, Korea and Hong Kong listed in supplementary
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Additional file 1: Table SI. A total of 179 cases and 769
control subjects were analyzed in the first replication study.
DNA samples from both CHB controls and HBV-related
HCC cases used in this study were obtained from the
BioBank Japan at the Institute of Medical Science, the
University of Tokyo [14]. Among the BioBank Japan sam-
ples, we selected HBsAg-seropositive CHB patients with
elevated serum aminotransferase levels for more than six
months, according to the guidelines for diagnosis and
treatment of chronic hepatisis from The Japan Society of
Hepatology (http://www jsh.orjp/medical/gudelines/index.
htmi). The mean (and standard deviation; SD) age was 62.0
(9.4) years for the cases and 54.7 (13.5) years for the con-
trols. The second Japanese replication sample sets for the
cases (n=142) and controls (n=251) study were obtained
from 16 hospitals. The case samples for the second repli-
cation included 142 HCC patients and the controls
included 135 CHB patients and 116 asymptomatic carriers
(ASC). The mean (SD) age was 61.3 (10.2) years for the
cases and 56.2 (10.9) years for the controls. The Korean
replication samples were collected from Yonsei University
College of Medicine. The third replication set was com-
posed of 165 HCC patients and 144 CHB patients. The
mean (SD) age was 52.2 (8.9) and 37.3 (11.3) years for the
cases and controls, respectively. The samples in Hong
Kong were collected from the University of Hong Kong,
Queen Mary Hospital. The fourth replication set was
composed of 94 HCC patients and 187 CHB patients. The
mean (SD) age was 58.0 (10.5) and 56.9 (8.3) years for the
cases and controls, respectively. All participants provided
written informed consent. This research project was
approved by the Research Ethics Committees at the
Institute of Medical Science and the Graduate School of
Medicine, the University of Tokyo, Yonsei University
College of Medicine, the University of Hong Kong, Nationa
Center for Global Health and Medicine, Hokkaido
University Graduate School of Medicine, Teine Keijinkai
Hospital, Iwate Medical University, Saitama Medical
University, Kitasato University School of Medicine,
Musashino Red Cross Hospital, Kanazawa University
Graduate School of Medicine, Shinshu University School of
Medicine, Nagoya City University Graduate School of
Medical Sciences, Kyoto Prefectural University of Medicine,
National Hospital Organization Osaka National Hospital,
Kawasaki Medical College, Tottori University, Ehime
University Graduate School of Medicine, and Kurume
University School of Medicine.

SNP Genotyping

For the first replication samples, we genotyped rs17401966
using PCR-based Invader assay (Third Wave Technologies,
Madison, W1) [15], and for the second, third and fourth
replication samples, we used TagMan genotyping assay
(Applied Biosystems, Carlsbad, CA). In the TagMan SNP
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genotyping assay, PCR amplification was performed in a
5-ul reaction mixture containing 1 pl of genomic DNA,
2.5 yl of KAPA PROBE FAST qPCR Master Mix (Kapa
Biosystems, Woburn, MA), and 40 x TagMan SNP
Genotyping Assay probe (ABI) for this SNP. QPCR thermal
cycling was performed as follows: 95°C for 3 min, followed
by 40 cycles of 95°C for 15 s and 60°C for 1 min. The SNP
call rate of each replication panel was 100 %, 100 %, 99.7 %
and 99.6 %.

Statistical analysis

We performed Hardy-Weinberg equilibrium test for the
case and control samples in each replication study. Fisher’s
exact test was applied to two-by-two contingency tables for
three different genetic models; allele frequency, dominant
and recessive model. Odds ratios and confidence intervals
were calculated using the major alleles as references. Meta-
analysis was conducted using the Mantel-Haenszel method.
Heterogeneity among studies was examined by using the
Breslow-Day test. Genotype-phenotype association for the
SNP rs17401966 was assessed using logistic regression ana-
lysis adjusted for age and gender in plink 1.07 (http://pngu.
mgh.harvard.edu/~purcell/plink/index.shtml).

Additional file

[Additional file 1: Table S1. Samples used in this study. j
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Abstract The liver is the major iron storage organ in the
body, and therefore iron metabolic disorder is sometimes
involved in chronic liver diseases. Chronic hepatitis C is
one of the liver diseases that show hepatic iron accumu-
lation. The present review highlights the current concept of
hepatic iron overload status in chronic hepatitis C and
discusses how iron metabolic disorder develops in this
disease, and the impact of hepatic iron overload on disease
progression and its relevance to hepatocarcinogenesis. The
level of hepatic iron accumulation in chronic hepatitis C
should be recognized to be basically mild to moderate and
sometimes within the normal range. However, even mild to
moderate iron overload in the liver contributes to disease
progression and hepatocarcinogenesis in chronic hepatitis
C, probably by reinforcing the oxidative stress induced by
hepatitis C virus (HCV) protein. The mechanisms by which
hepatic iron overload develops in chronic hepatitis C have
not been fully elucidated. Reduction of the transcription
activity of hepcidin by HCV-induced reactive oxygen
species may in part account for it, but the regulation of
hepcidin is very complex and may depend on many vari-
ables, including the particular stage of the systemic and/or
hepatic inflammatory conditions and the circulating trans-
ferrin-bound iron and intracellular iron stores. This might
explain the variations in hepatic iron concentrations
reported among patients with HCV-related chronic liver
disease.
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Introduction

The liver is the major iron storage organ in the body, and
therefore iron metabolic disorder is sometimes involved in
chronic liver diseases. Chronic hepatitis C is one of the
liver diseases that show hepatic iron accumulation [1], even
though the level of hepatic iron is not extremely high as
observed in hereditary hemochromatosis [2]. Patients with
chronic hepatitis C virus (HCV) infection frequently have
elevated serum ferritin and hepatic iron levels [3]. Excess
divalent iron can be highly toxic, mainly via the Fenton
reaction producing hydroxyl radicals [4]. This is particu-
larly relevant for chronic hepatitis C, in which oxidative
stress has been proposed as a major mechanism of liver
injury. Oxidative stress and increased iron levels strongly
favor DNA damage, genetic instability, and tumorigenesis.
Indeed, Kato et al. [5, 6] reporied that phlebotomy lowered
the risk of progression to hepatocellular carcinoma (HCC),
which showed the critical role of iron in the development
of HCC in patients with chronic hepatitis C. Thus, there is a
critical interaction between HCV infection and hepatic iron
overload in the progression of liver disease and the
development of HCV-related HCC. However, the mecha-
nisms underlying hepatic iron overload and its contribution
to hepatocarcinogenesis in chronic hepatitis C are not fully
elucidated. The present review highlights the current
concept of hepatic iron overload status in chronic hepatitis
C, and discusses how iron metabolic disorder develops
in chronic hepatitis C and the impact of hepatic iron
overload on disease progression and its relevance to
hepatocarcinogenesis.
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