Yamaguchi

Uni versity Medical Association

WLIBE

glll:l

e

#54% 4% 103H~108H, 20054

103

CHRIF % £ IV A Ok & et &
BRI OV T O —E 5

H B il

IR AR F IR AR I TElmR/AE 1 THL -1 (T755-8505)

Key words : CERIFF &7 4 VA, BEFER, BILA LA, $EH, il

X8R

FEIWORFPEERBE N ARLCE, EiZY
ANAURFROMBLIHERICHT E2HEZIT->TE
72, ABHTIICHRF R4 VR (HCV) OFFbeik
YK L PR IC oW Thhbho7— 7 &
ALY SEREIT - 72, HCVA KM IM HAZ IR
BIPNCIEST 2 Z 22X D IE EORIBIRE D S Il
T BN R, A Y 8 NICHETET AW EH
BOERZRYET I EICE 5 HRPUED S 0k
PHREREEFEO ERNEEZON, Z2H L%
HCVHEFE R B3 eI 13 AR 2 P Ra s o 7 4
NEEDEDD, FRBIIZHCVAS S 72 5T BIL R
PLAXFBEELTWwWEEEZLNSE., LAL,
HCVOADBALA b L A TRIFEBICEA 45T
by, BIEA ML RAEWMT 52nd hit NEEEE
ZoNh5a, BRIIZIZmES, 7Tra—vi BRI
FLAMEEF o EIFON B, bhvbh
WHCRIFRFROBHO —>TH 5 HFNEBHIZHE
H LCEMEBHN ROSBRIRBIIEML/ZHCV | 5
VAV oy 2y ARER L, HREEHE QR
BT o7, TORKE, HCVEREICBT 2 S50
BiZI barFY 7EELZSIEECL, BILAML
AW A ECTHEREZIREST S LWL A
Lot SHBIZORBEFVEFMLT, CH
HF2 b OB E IR L 9 2R 2R
L7znwEEZ TS,

FIRI74E 7 H11H 2

LU &I

FHRINORERFMEER, EHIIHE -WH
(B, J6¥or 7 AR L8 W BN EH)
AR L 2B OBRIRIIE 217 - 228, BRI
BL7:. WR¥ETIdEL LTBRIFE, CRFL%E
P& L7e7 4 VA ROWRE & GRS 5%
ZfT->CT& 7., ARFATEIKEOMS L, BRI
CHTAMEIODCTREEIETVWALLE, CH
g 4 vz (HCV) DOfehe&itis 28§ % 0F
L, BHEETHPOCRKRIZBILBLX LA
ORI R ICH T AT MA S E T
LT EITT 5.

I RAEMBBIRMEEAICH (T BHCVER

HCVIZBRIRF &7 4 Vv ARk, HHRIR LA 2 %
D&Y ANV ATH5HA%, A ML HA% IR kN
(PBMC) CHREHELIBIANVATHS. HCVA
ra—=r 73R TUE, HCVAPBMCH T
L) AR ENICOVTIIRRONTH 7205, FH
SIHCVOSNE Y > 23 7 WITHAET % & ] £ FUR
WZiEH LT, HCVOPBMCNTO &S % & 202
L7z 2, 9, CHIFREHO LYK OPBMCX
» HCV RNA#% ¥ W& L ,
conformational polymorphism (SSCP) #:% BT
B & OB EFHIR D quasispecies GEIzF M FH:)
PHBL-E 25, 1820 BE Tl X PBMCT
DquasispeciesH R 0, POREEMICHELL 7.

Single-strand

NI | -El ectronic Library Service



Yamaguchi

Uni versity Medical Association

104 IWHEEY:  %54% %45 (2005)

CHIC K YPBMCA 5 ¥R S M 7HCV RNAIZHIZ
PBMCIZft#% LZ-HCVICHET 2D TIE LR W E
EBHELMZENSD, £ T, PBMCHOHCVD
quasispeciesSFEN D FE N E A NRIZR L 5 D0 E
PEBEHOLPIZTEHDIC, CRNFREE DM,
PBMC, Fr#l#k L DHCV RNAZMIRL, MW £ H
BEru—= 7 L-mEERNEZREL, &40
quasispecies % WEHET L 72, ZOREHE, 23%0 8
BB WTIX, miE, PBMC, g CTPdmajor
cloneVHWIZRLZY, EHIIT7 I/ BROEREH
5 #H7zquasispeciesD P IIPBMCAS R W2 &
PHOLNE L o722,

ML oA S, PBMCHTOHCVERAH] S
e o7 TR, EUEFRAE EOREIL
BWLEVERIIERLHIDILEEET DL,
PBMCPIDHCV D quasispeciesDFEFE A3 H KA -
722 kik, PBMCHOHCVAEEDORIBILEN S
ML, HCVORRBPIIBWTHEELREHZ R
yeEILNT.

I BAZEFEEOERICK DR MERE DL S DEE

B EHIBIIHCVONEE S X7 NITHFTET S
D OHHBHEDO LY b —THELET D &)
HEWEHONE, —F, HCVH 7O —#IZIER
MFEAITB VT I ORHIGk L REREHZ KL
THET LI EFBOLPIZERTVSEY, £ZT
HCVHEB AR LI T 2 P HIsLR S B I o 2
FIRIIN L CTHRBENTH A 0EPZHOLNPICT ST
BHIZ, CRUBENF KB DMK OHCVREE K
EHAEKREZIEL 2w EHRA T I2OWTHCVY
B IR D quasispeciesZ L L 72, ZO#E,
Wik T 12134 { B b quasispeciesHTER S N 55
BlAasHEAE L, HCVIRBEM AR LI T % hHpiik
ETAEBICH LTRENEZEZONY. 22
THCVORFBEEFE D2 & L THERE,S
OB BB LB S 2T 5701, HCVRERS
T & AR T 12D W THC VB E#HIR D
quasispecies % REBFMICBIZE L7z, ZOFKER, 0%
BEEKIZIZHEAE L il 7 0 — U B ROFER
L bicmEsh, PR S ORRBIRHH A
Y (WASIR

COEH)ICHCVONE Y v 7 NICHERET 58

NEFEBIZOECH LTI /BERZYERIT
CLICEDBHAREIOMBT LAY O LR
S72H, RICCOERFEMEREITTIERIEAT
Wb DM, WHETEZ D 5 ER RO OVTRE
L7z, CRUBMNT 2B E 5 O RIFICE & /2865
yua—rOBIEFERE ZLEERTIOS B, R
51690 HEHNZ DOV TRE L7, MW E#HRZ
BT 5277 3 VBB ADEREK, BUKYE, Bkt
Ta7 4 = VIZDOWTHET 5L L BT, Robson
OFFNE VBT EHEBO Kig&EEZFH LA Z
DR, BAEFBRNOWL Dh0T I JBIIFHE
ERET, 7I/VBERPEEZBMLOFTHHK
P, BKYES T 7 4 —UAIFIE—EICBR I NB BB
BHDHZEIRENTO, S 51T, Hl 2 -] EFR
DE% BIFIEHNIC & D quasispeciesHIEIEK S T
b, HAZEHERNO—EDHEIBO kG RR N
TWbHIERHLN LT,

PiE2S, FHERIcBIT LZHCVIREED? S
DRBEEHEZ BT 5 - FBE LT, PBMCIZES
L7209, FHPAROTY b —THBHEET 5B EH
BOERZFERILTVWEEEZ ORI,

I CRIFFRICH T BBMIEX b L X EFFHRE

ChETRRTELHICHCVIZFHESZ 5]
EEIFTILIZLY, HRELTERIHELZIX
¥, CRIFFRIIBRIF R£FEM, HRY A VAL
IVFIERISNDERTDH ) 220 ZOEMHE
BAXSRRZY, CREBMOK 7 FHFAHE)
T, HHRREMORK 8E A HDTWD., LirLk
A5, CRIIF&D 5 OM BB EKRIZARHEO LD
L, 74 VAR EOFMRGERPIEELT
BEOREREICIDEEZONR TSR, CRE
PEBF 2 3 BRI VE AT AR THEAEBRE S YV 7 —
DHEEMENZ LA OHN TS, ThiZEVH#R
NIZCRIFRIZBWTIE Y 4 VR X A EEN I/
RBESHAEZTRBTLHOTHY, BAOHEH,
LIOBEENHMEERFOOEOE LTRILR
MU AOBSMEHEINTWSE -9, LA -TC
BE%Y4 VA (HCV) 2’ERTHBILRA LR
BEBLHRBICEHG LTV TREVREVS
REAE D L, FEZOFHTOHZRHMEAI»E
MEhoohb, ARATEOLADLIOMADLED

NI | -El ectronic Library Service



Uni versity Medical Association

CRIFFR ™Y 4 W A D BYRT & IR 105

THILA FL AL S ACRIFRORRFEREICO
WTEET 5,

OHCVaA7T #8712k 28IERA L ADFEE
HCVa7 & 87 ORBIHTE 8 2 3 %0
% (Huh-7XHeLa) #Hw7-#itH 51k, HCVa
TE N BEEICESREEEAS TSI LR
HLMIERTVWAEY, In vivoll BWTHHCV 2
TE N eRBRTH16r HBULOFF VAV x
v A (TgM) OB TI, REIFEAEL
ZWIZH b o T A RICEE ARt Kkt EY
DEVPEVIEPHLMIERTWEY, —F, C
RSBV REE OB OOV EOE LTH
MR ORE2 A S TW B, LD 5 5 R
T, BRIHEA 2 WIFBIC R CTH ISR ERL
o REAEYR (2 OE134-hydroxy-2-hexenal )
%L, CHIFRIZBIA2HEHELBILX L X
CEHICEELTWAZ EEFHL ML,
TRZHLAHCVa T # v 3212k 58IEX b
LADFERFIILEDEICEZONDIDTHAY)
A MBI HERREORRKEETMAI b
IR TTHhHrIERESASRTWAS, HCV
A7 NRZEI P P TEEEROBEEK
IOBERFEREAEET LIS LICLVETOEELE
HEE, TOKRELTERERELTEETHLEER
LRTWBEY, HCVa 7 232 BREDL ST
HEKRTIHERT 203580 ERETHS
2%, BLHCVa 7% 37 oCHMiizI hary kY
TRBATY VT FVDEAEL, T 5 87 HPRERICI
Fa Y FUTHECHEALY) D2 EBEshTn
AW,

QBILAPLAFTTOHCVAT ¥ ¥ 712k B7

b= 2 PER R

—J5, MBEHNIZBWTHCVa 7 ¥ 872Xk D
FUENBIBLA P LADR Y =F 2 — FiZEhiT
EREVWDHDOTIRBWVA, ZDEHIThbTrikmEL
APLVARIZE > THRILWDNAREDOHE D —D
T» %8-hydroxy-2' -deoxyguanosine (8-OHdG) #%
HBICERSNDIEXHALIE RS9, LL,
MBENICBT2EEBEOEEIII ba vy FY 7
FELBEL, HRELUTHRBET R - XKD
R BB ILHMONIFETHB, 22T

HCVa7 ¥ Y372k 2{LMDNABREDHFIET
T, HCVa7 ¥ v 2 BT R b=V RICH5 A B8
BIOVWTHE LA, ZOE, 78— XHMH
BFTHBBcl 2773V —D3HL7RF—T 2|
HWoFTHLEBlXLORHAMISILHEL, 7HREF—T 2R
A FTH HBaxDRHAIMET L T2 2 L HH
bhkhol, $hbBLHCVAT ¥ v o327 HBH
RIZBWTENEELEEL, BILWDNAEE 2
BETE—FT, TRV REETHHZ L
X, HCVEBRIBIIHREEHREEZLH)AT
BIREVHRTH L EEL SN, LA L, HCV
A7y NI HBHMBOT RN -V RIZEZBE

i, A2l 7 R b—Y 2FERFOENI L
DILE LR OWE D S OBENH Y, HikbKE
EETLHLEZONRD,

@ HCVIFRMIZ BT 2 5B O EH

UEd»S, HCVICX 2B LA + L 2 DRBIHT
RBIIBOTEELZEHE R T LHEM SRS D,
HCVHRYHEET 2BEA L ADYV=F 2 —
FRIZFNIEEREVLOTIE RV, BEMICH
HCVHRMRBEEN»Y - ICRET b TIER L,
REE, TVI—VEKE, B CERS R TR
MOBREBRBESHIET S, MR TV 32—V iz8L
APVAFEHRFTHY, SBITBIEAFLRICKD
LB EITT AL DHMBNR TV, T4bb
HCVHAOBILA b L A FHHIZMA T, 2nd hitk
LTORILA P L ADWEDIFRMIITEELEZ
bha, —%, CABEFEERE TIFNOSKE
FREBHOSPIZEA TS, ik, SRR
BHIERIENEPIZOVWTIRARZHL TR AW
A, RIIWMHRENRETEASES. 22T, b
NbhEBIEX ML XOWBH T & LCTEkiciER
L, HCVEHTONRBBICB I 250 %EH %2 S
MLz EZZ TWw5,

@BHEACVEIS YAV 229 229 AL BHF
T O M
HCVEBIEZ T PHARATRA T A V22
<A (HCV TgM) XS BFHEZE5 252k
L0, CREBYRRICEML ZFNEBENOHCVY
TgMZAER L7z, TOTgMERZRDC57BL/6 ™
A (BL6) #xarbru—nEl, 8EBDTgME

NI | -El ectronic Library Service



Yamaguchi

Uni versity Medical Association

106 INCTRZE 854% F4 5 (2005)

BL6IZZhZNS B E (Feff : $k&54225mg/g)
F @ ER (controlBf : $k&445me/g) %5
THAMZREL::, 4BHTOTHAHEENER
RN 2 AEEMICEEERDO LD oA, TgM
FeBHDHAHKEHRIEIR DL, 6~107 Aok
HEEREIZE YR200u g/g liver weight!ZEL,
CHBUHFREEOZNITEB L. 512, #ik
BIZLDFNOBORBELRF L2 25, KPR
JFFHRBNZ 8k DIk % 2%, KuppferflifaiZidsh e
ROz, 6 y HHDOTgM control# %124 H
H®DBL6 Fel T b B Osteatosisk & 7225,
TgM Feltid 6 » H BHLAMZone III®microvesicular
steaosis b iR U7 ¥ W e steatosisk Bz, T
TgMIZFFNICRIEZ R T L %L, BULE%E
BIERITIENHLPICENT VSR, BEMN
I & DsteatosisAm L7z EZ bhb, ML
AFVAOEREL LTORNREARILY (4-HNE
K U4-HHE) BetEmsE & AFN8-OHAGRE i3 TgM Fe
FEAMBD 3B HDRERICH P72, I ba v
)T OBBIEEIITGM FeltllB W TAIRE, 7
YZ2YOHEEK, ERKI MY FYT7%EmRL, WS
PHREBENRELRDLE, SHITCTINNML
eV IF U BRERG URIIRRIHERE 2 LLBRET L
72H%, TgM FeBdvho S HICHRTHEIETL
TEY, IPav Y 7HERELRD. RHH
BRIV &, SMERKBI » HEE TRV Thol
KBV THHEREZED Lo 728, 12> AEH TR
TgM Fe#flZB W TOAFMLNE = & LIS 211
P 5 T (45%) 2§87z, THHCV TgMidd &
bE13r AR EDOHEICBOTHREZEDL I E
MEE STV R0, SEOKE D SHCVERYRIC
BULSAMRRBIZII P2y FYTHEERZISES
L, BILA ML REZHHT 5 & THERZRIES
LTEDRWONE R ST

HbH I

FHDOCHIFRICHET BTN B 1TZ D Fibe R g
BEOBH» LT Y, BIERHCVIERREDZ
BRICH 20T IFRERBOMHNEEEL TX
7=,

CRBHUFRDBHEEINIA, vy —T72a - Y
NEY UHEHBREOBEAIZLY, HRMERMIITL

THH50%D 7 4 IV APEBRH W HEIC R o 72, L L,
RIZPBOBEZ ANV APRSTERVEE, I
RWAF O 7D I THHBAE L RE L STV,
IR CRFRBEEM LR E TV 215
BB ENTELDT, SRIIFRENF O
D BBREBELTCOELVEEZ TS,

BRI, FHEVHRILTR LTk, THEn
72727z M ETEER, HRIIEZ LT - T
LRIV —TORERA, BBEOKAS, b
FUVAVIZ v IR AESHE OBV
Lemon##%, Weinman# 2 (FFH A KFEHF VAN
A UR), BYHEMBEOEE I
T—%A (LKA IRH B 7 s BEER) (SRS
BLET.

X 73

1) Fujii K, Hino K, Okazaki M, Okuda M, Kondoh
S, Okita K. Differences in hypervariable
region 1 quasispecies of hepatitis C virus
between human serum and peripheral blood
mononuclear cells. Biochem Biophys Res
Commun 1996 ; 225 : 771-6.

2) Okuda M, Hino K, Korenaga M, Yamaguchi Y,
Katoh Y, Okita K. Differences in
hypervariable region 1 quasispecies of
hepatitis C virus in human serum, peripheral
blood mononuclear cells, and liver. Hepatology
1999 5 29 : 217-22.

3) Hijikata M, Shimizu YK, Kato H, Iwamoto A,
Shih JW, Alter HJ, Purcell RH, Yoshikura H.
Equilibrium centrifugation studies of hepatitis
C virus: evidence for circulating immune
complexes. J Virol 1993 ; 67 : 1953-8.

4) Korenaga M, Hino K, Okazaki M, Okuda M,
Okita K. Differences in hypervariable region 1
quasispecies between immune complexed and
non-immune complexed hepatitis C virus
particles. Biochem Biophys Res Commun
1997 ; 240 : 677-82.

5) Korenaga M, Hino K, Katoh Y, Yamaguchi Y,
Okuda M, Yoshioka K, Okita K. A possibie

role of hypervariable region 1 quasispecies in

NI | -El ectronic Library Service



Yamaguchi

6)

7)

9)

10)

11)

12)

Uni versity Medical Association

CRIUF 2™ 4 VA DFehiRY e & FF R e 107

escape of hepatitis C virus particles from
neutralization. J Viral Hepat 2001 ; 8 : 331-40.
Hino K, Korenaga M, Orito E, Katoh Y,
Yamaguchi Y, Ren F, Kitase A, Satoh Y,
Fujiwara D, Okita K. Constrained genomic
and conformational variability of the
hypervariable region 1 of hepatitis C virus in
chronically infected patients. J Viral Hepat
2002 5 9 194-201.

Barbaro G, Di Lorenzo G, Asti A, Ribersani M,
Belloni G, Grisorio B, Filice G, Barbarini G.
Hepatocellular mitochondrial alterations in
with hepatitis C:
ultrastructual and biochemical findings. Am J
Gastroenterol 1999 ; 94 . 2198-2205.
Kageyama F, Kobayashi Y, Kawasaki T,
S, Uchida K, Nakamura H.
Successful interferon therapy reverses

patients chronic

Toyokuni

enhanced hepatic accumulation and lipid
peroxidation in chronic hepatitis C. Am J
Gastroenterol 2000 ; 95 : 1041-1050.

Paradis V, Mathurin P, Kollinger M, mbert-
Bismut F, Charlotte F, Piton A, Opolon P,
Holstege A, Poynard T, Bedossa, P. In situ
detection of lipid peroxidation in chronic
hepatitis C: correlation with pathological
features. J Clin Pathol 1997 ; 50 : 401-6.
Okuda M, Li K, Beard MR, Showalter LA,
Scholle F, Lemon SM, Weinman SA.
Mitochondrial injury, oxidative stress, and
antioxidant gene expression are induced by
hepatitis C virus core protein. Gastroenterology
2002 ; 122 : 366-75.

Moriya K, Nakagawa K, Santa T, Shintani Y,
Fujie H, Miyoshi H, Tsutsumi T, Miyazawa T,
Ishibashi K, Horie T, Imai K, Todoroki T,
Kimura S, Koike K. Oxidative stress in the
absence of inflammation in a mouse model for
hepatitis C virus-associated hepatocarcinogenesis.
Cancer Res 2001 ; 61 . 4365-70.

Kitase A, Hino K, Furutani T, Okuda M,
Gondo T, Hidaka I, Hara Y, Yamaguchi Y,
Okita K. In situ detection of oxidized n-3

13)

14)

15)

16)

17)

polyunsaturated fatty acids in chronic
hepatitis C: correlation with hepatic steatosis.
J Gastroentrerol (in press).

Korenaga M, Wang T, Showalter L, Chan T,
Sun J, Weinman SA. Hepatitis C virus core
protein inhibits mitochondrial electron
transport and increases ROS production. (in
submitted).

Schwer B, Ren S, Pietschmann T, Kartenbeck
J, Kaehlcke K, Bartenschlager R, Yen TS, Ott
M. Targeting of hepatitis C virus core protein
to mitochondria through a novel C-terminal
localization motif. J Virol 2004 ; 78 . 7958-68.
Hara Y, Hino K, Furutani T, Okuda M, Hidaka
I, Yamaguchi Y, Korenaga K, Li K, Weinman
SA, Lemon SM, Okita K. Hepatitis C virus
core protein inhibits deoxycholic acid-
mediated apoptosis despite generating
mitochondrial reactive oxygen species. (in
submitted).

Farinati F, Cardin R, De Maria N, Della Libera
G, Marafin C, Lecis E, Burra P, Floreani A,
Cecchetto A, Naccarato R. Iron storage, lipid
peroxidation and glutathione turnover in
chronic anti-HCV positive hepatitis. J Hepato!
1995 ; 22  449-56.

Lerat H, Honda M, Beard MR, Loesch K, Sun
J, Yang Y, Okuda M, Gosert R, Xiao SY,
Weinman SA, Lemon SM. Steatosis and liver
cancer in transgenic mice expressing the
structural and nonstructural proteins of
hepatitis C virus. Gastroenterology 2002 ,;
122 © 352-65.

NI | -El ectronic Library Service



Yamaguchi University Medical Association

108 INCESE 4554% 8545 (2005)

Persistent Infection of Hepatitis C Virus and

Hepatocarcinogenesis
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SUMMARY

I herein discuss the two subjects on hepatitis C virus (HCV) infection by showing some data
obtained from our research. First, I discuss the mechanisms by which HCV evades host immune
surveillance. Differences in HCV quasispecies between liver and peripheral blood mononuclear cells
(PBMCs) suggest infection of PBMCs by HCV and that HCV in PBMCs may be differently exposed to
host immunity from that in liver. As an another mechanism for persistent infection of HCV, major HCV
clones escape from neutralization by neutralizing antibodies by generating considerably divergent
minor “decoy” clones which may be preferentially neutralizaed. Second, I discuss the mechanisms by
which hepatocellular carcinoma (HCC) develops in persistent HCV infection, especially focusing on
the oxidative stress induced by HCV. We established iron overloaded HCV transgenic mice which have
almost the same iron content in the liver as that in patients with chronic hepatitis C and develop HCC
in twelve months. By analyzing these animals, it has been shown that the development of HCC is
closely related to the synergistic oxidative stress induced by HCV core protein and iron overload.
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