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EFER - ABHE (O)
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MREZFRER (FIX)
A L A HERREAE DRI
EEEL (EX) Association of between HCV induced mitochondria dysfunction and
viral response by interferon in hepatic iron overloaded
MEREE BKEH (MASAAKI KORENAGA)

MEEHES : 10420536

C ZAEBHEHROBBRENFESSII L NITESE

MR OE (Fi30) : HCV O 2K B5 1 #5817 5 transgenic mouse(TgM) CTlX, fg{k A
U ATTCH#EAFHE L, hepeidin ZBEKR TIC LY FFNELERIZ TR L. 72 5 8-E M1 L > THF
FHEIMERET S, —T5, in vitro Tl&, HCV &L $kAMNFHET HEL A LA 2LV HCV ik
PERIHI SN EbHALMICLE, BBIEA ML ZADOBE LIBENREZALNICT 5720
PegIFN/RBV # 5-11,2,4,12 # B2 fR 1 8OHAG Z#lE L. EVR #1(15 i) & LVR (10 1) &
THEMHH 21T 59 & EVR #1CTiL, LVR #liZ X T IFN & 55844 2 # B I2A &7 SOHAG L&
DR ST, SRAMEMT T L TITc, FIB AR GICL Y I ha v RY 7HRENSGE L
IFN B EEAENTLET D Z L A LN/ Y . IFN {BEPICHER{LIER 2% 5 UDCA 7 F#& 5
EPEZDRETHDHN, HCV EANFANSERIZFEL, LA MV RAEZTLEIEDHZ LT
HCV #8%E % control L CWA RIREMENE 2 BT,

WFZERL I DOBEZE (J£30) : We previously reported that HCC developed through the oxidative stress in
iron-overloaded transgenic mice expressing the hepatitis C virus (HCV) polyprotein (HCV TgM)
(Gastroenterology;130: 2006) Oxidative stress is one of the pathophysiologic mechanisms involved in
HCV-associated liver injury and hepatocarcinogenesis. The aim of this study was to clarify whether
iron-induced oxidative stress affects HCV replication in full genomic HCV replicon cells. Methods:
Various concentration of Fe(II)SO4, Fe(ZID(NO3) 3, FeCl2, FeCl3, Holo-transferrin apo-transferring
or IFNa was added to the genome length HCV-RNA replicon (OR6) cells. Using reporter assay system,
HCV replication was assessed. We also measured cellular reactive oxygen sepsis (ROS) production by
DCF assay and the expression levels of HCV core protein by western blot. Result : Ferrous and ferric
ions significantly inhibited HCV replication and the levels of core protein at the concentration of iron
less than 1uM. However, only ferrous ions increased ROS production, suggesting that ferric ions may
have inhibited HCV replication through its cytotoxicity Additional IFN treatment showed additive
inhibition of HCV replication. Conclusion: Although iron- induced oxidative stress accelerates
hepatocarcinogenesis, it may work as an anti-HCV factor in patients with chronic hepatitis C. These
data suggested that we should avoid touse antioxidant agents during IFN therapy.

AR E R
(EHHAL : 1)
RS e 2 & &t
PRk 22 4 1, 800, 000 4 540,000 [ 2, 340,000 F4
PR 23 4 1, 000, 000 4 300,000 [ 1, 300, 000
VR 24 4 700, 000 4 210,000 [ 910, 000
I
FEE
wF 3,500,000 4 1, 050, 000 1 4,550, 000 4
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1. WFFEBRAE 4TS 5t

JH A e g LA H 0 BT AR 12 K D AEIR D
WANEEDDEBTHY, T O 8ELHCY
JYL LR T %, Peg—IFN/RBV {f L D%
LV Rt A v AHERR  (SVR) SIITREHE
Bz m B L7223, ARFRIZZL VY genotype Ib -
B A L A BIEFITIL SVRIZ 50%IC 4 X 220,
HEOEE L LCHEBESNZaT7EA 70 &
HoOZH (Intervirology 2005;48:372-380)
% Peg—IFN/RBV DIEE & 51 CTHEZNER
LTCEY, TA AL DG TRN Hbiiiz
B 2R - B, BRI, Bl - ZEDIRE
BKTFORKAEZBHLNITHZ ENAKETH
%, filt. 1EFERF L LT, 1A28B 2% IFN {4
PEARPUER 7 & L CHE &4 (Nat Genet. 41
1105-9. 2009) oA VAN L] R
KE7ed b, BHRICTHRT DELHE TR
LN FTLZR,

—J7. CHRUSVERTR TIXSS @RI ERH L.

FORBECZT7 Y =TT h M K0
5 08% DNA s 2 A5E U oo B A
L7720 BREE (GBM-CERHIRA) WA X
D FFM I BAENTME T WD
(J. Gateroenterol 2007 42 830-836), HxiT.
Z DFRERIFIEDS IFN IR R A m O DH T &0
W XL (Dig Dis Sci 2008; 53: 815-22) .
JFElgILZ 35 T D BRim IR AEAS TEN HEHIMED K 1
DONEDTH D ATREMED R ST,

* 72, BRK TIX SO0CS3 (Suppressors of

cytokine signaling3)F&HLTLiE A/ L CJIEH,

M BE B8 2 5 2 IEH b IGHHPTE & &
U % (Am. J.Pathol.2004:165; 1499-1608,
Gut; 2006;55:529-535) A3, AFR TILAFEA
TOEk - JBE - L W o TR S & Ok
(2 IFN JRIRICE B A MAT 3003, RIS S
ATV,

2. Mo HBY

PR BB & IR IR 2 R 5 121,

HCV B 4RHERRIC IFN S Z A NEETH 5

Z & (Nature2005;437: 1167-1172) R°F Df%
BACAFE T DHERN 7 A )L A ' P —RIG-1
ETHE T H—yF IPS-1 DL E VR
Peg—IFN/RBV DIRIFRZNENME T T 5 &9
& (Gastroenterology 2008; 134: 1396-1405)
WCEH LT, IPS-1 1% Fav RY 7HMEIZ
fFEL, RIG-1 EfEATHZETIN 7
IWEARET DN, T TICHYY a7 EANS |k
a RUTHEIZFEEL, 2 har KU 7
REMEEAZ KT L L 2HERLTEY
(JBiolChem. 2005, 280:37481-8). Fi-#:&
fif HOVTgM TS hay R FREE RS
HZEBHERLTEY IPS-1 ICEFENE 21X
MBI E 5 2 JLU A VAR
BB < FTREME SRR XL D, ABFTE TIE,

C RUBMIFRICBIT A bar R 7hkE L
BRIEFIIRREDS HOV HERR D720 D HRME (=
IFN & 7 v) IZB% 5 2 5 )5 DR
THZLEEHWNET D,

3. WrFEDHikE

I HCV replicon HEFEMEZ FIVNC, HCV H
SRBERREERE (L % — 7 = 1 VFEs) %
AR o A TR B A2 R T D
TLR3 (Toll-Like Receptor 3)IZ Xk B #i%is A
T AL RYFMN CoBmmIcEE S 5
RIG-1 |2 KBS AT A&t %

1. APz Kiod8kafelLar ba—
L~ A BRAT 72 L HCV TeM, #k & fir HCV TgM
O3IFEHEL, 1, 3, 67 Hiwlc T~y
AMFERfE L, SFAMICEkDI bar R T
ghEREE (kR b L RJTHE) <2 IPS-1 FEI]
DFFT ATV, & OREERE 2 i3 5,
4. WFIEEE

RO B HHECIVEBILA L RIX
JLEE L, HCV HEFEIIHIHI S h D

Fe (11)S04, Fe3(I11) (NO3) 3 &fif4 8
%, HOV HFEITIHEI S (K1), ToHET
FeCl2. FeCl3, ZHWTHEEETH 7= (X
2), gk (3Mfigk) THC VHIFEIMET L
TEHIIARHTH L, F—8k (28R %
Be G U7 BFICERIE A b L A O TUHE D RS
-, 2Migki%. Fenton MInZiBE L., 58S
2T Y HINEEAT D DBIEEFE N T
JasEFEI I E R IR O 72 o 7= (K 3) 7=,
A 24, 72 FE1E b IR AR RIS HCV B
SEPNHI 258, IFN OF3 25 2 & T, fnm
(2 HCOV HEFEIEN IR E S v (X 4),

E1 Fe[I0)504/Fe{IN)[NO3)RLHOVIREE T 228 B2 FeCl2/FeCBUnCVANEET2RE
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RO BILAMLREMEHETHZE T,
HCV #85E I TS B

2 Bk AMT S KX TR B A b A3 HCV #
JEZE T D Z E R E N oS,
CoQ (10uM) % 2 fligk & Of & 5795 & HCV #§
TN Zh BT cancel S, AT Z

175 T2 replicon ffRTix HCV BEHE D
WA R S (K 5),

M5 Fe(II)SO4r BN+ IHCVIERE T, MiEAFLR
ENMTLSoLTRETS

#EE® tranferin gk L EIMFERHAE FVWT
b HOV #HFEIIMH S h b

F7o. INETORE U=gKn0 i B
DiAEN, FASGEE 2R LEREA L&
EILEL TWDINENIAHATH D4,
holo—transferin £k (0. 05-5 ng/ul) # Mi&Ix
PRz BsgE ke 5 L, [RFRIZ replicon #ff
fa > HOV #EAE 2 JIE LTz & 2 A, Rk OfRET
[FIERIC HOV VEME Il < vz (X46)

WEO BEA ML RO—BETTEZY A
NAPERICHETH D

INETORRT, BBIEX ML ATLEIC J:o
T HCV HEFE A I S 4, PLEsfbAlie 512

HCV HEFEDS TUHET D & Wy 5 F)3H]HA Lf:?ﬁi\

TR T EDHRREREZ S ODTH
L2 % ZC, PegIFN/RBYV # 5.+ A LA
BEBR 2 B IC 4T D L 7= early viral
responder (EVR) fEEf| & F L LIFL D late viral
responder (LVR) . non-viral responder (NVR)

Eeé mNEfreelcLTH, HCVERIZEARIZ Lo TH#MEHD

ferri
BSA(-) medium/hole-Translerrin BHCV SEf
BWST-1

160
140
120
100
a0
60
40
20
o

0.5ng ul 0.05ng/ul

JEFNZIBWT, BEGHOBRIEA L A~—F
— (JRY 8OHAG) ##RWERY (2,4, 12 ##) 12
Ed B L EVR B ClE—i@ MR o 80HdG A3
EHL, ZORIEKTTHDITK L, LVR/NVR
Bl TIOR3 o7 (K 7),
ZOHET, vANVAPERRIZ i%i@@k%h
VABRKETHY . 7 A VAYERRIBEFIZ
ﬁ%mwm%ﬁféﬁﬂ@ﬁ%ﬁﬁwé&
T LHEN ST,

M7 EVREMIZHELT. 5P ORPBOHAGH ERLTLVE
~PegIFN/RBVE SR QR P80HIGO HEH~

1b &R
EVR (n=13)
—— LVR/NR (n=8)

—
L ’ -
.
iz r A
wr

RO EHMOB{R ML RTLESLSKRE
FX IFNIBRICEET S

ZHNETIX in vitro DI TH-T-08., &
HAM, ER{LA b L ATTHEIRRE TIE IFN B EAE
RENMME T LCRY ., i bAIZESIcE Y 2D
PEAEMNEIET D Z ENHALNITRY | JREF
IR (L A N L ATTHEIRPT Y A L R (T R
ZRIET S, IBFEANCE D IR B LETH
5N E N,
RO BEIIKBRIFETSMEX b
R Lo T, UA N ABEFE A HET 5 Aree
HxH 5

BB 2R ARIZEES MAVS & X Ry
KU 7 EEIZOWTHER L7, replicon iz
@ IPS-1 JE, HOV 12k I har R
cleavage 3TV 7o, SRAMIC &L 2D HCV HEFE
PHIZDRIC LV, ZOFRIITRAD LT3,
HCV 234851 L TV 722\ cured HIAOEEIC
a2 KU 7 AMEE D 3 B (endogenous) X HERR
SNnfehrot- (K8), £/, I bz RV
THEAR T EEL AR L IH & T
BY, [FF0NEI b R THhoE{bA +
U AJLHE S, HCV #§5f % control ¥ % AIHE
PEREZ BT, £, SHAMIC L 5 HOV
FEPNHIE MAVS FERAFMETH D 2 & B HER S
Nz, ZOM{EA L 2O XL Y HOV @
'74’/1/7<£Z)>i9ﬂ’iﬁﬁ‘é ClRETLEND D
OO, I har R TREEIIMkE L, BBLA
MU ZTTLE U E~ L BN 5D T
XanmEEz T,

H8 cleavedah=IPS-1ix #AFIcE-THL TS

20 r *

FellSO4 -+ + + +
0.1luM 1uM
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