shRNA adenovirus inhibits HCV in vivo

Real-time RT-PCR analysis

Total cellular RNA was extracted from cultured cells or liver tissue
using ISOGEN (Nippon Gene, Tokyo, Japan). Total cellular RNA
(2 ug) was used to generate cDNA from each sample using the
SuperScript I reverse-transcriptase (Invitrogen). The mRNA
expression levels were measured using the Light Cycler PCR and
detection system (Roche, Mannheim, Germany) and Light Cycler
Fast Start DNA Master SYBR Green 1 mix (Roche).

Luciferase assays

Luciferase activity was measured using a luminometer, Lumat
LB9501 (Promega) and the Bright-Glo Luciferase Assay System
(Promega) or the Dual-Luciferase Reporter Assay System
(Promega).

Northern and western hybridization

Total cellular RNA was separated by denaturing agarose-
formaldehyde gel electrophoresis, and transferred to a nylon mem-
brane. The membrane was hybridized with a digoxigenin-labeled
probe specific for the full-length replicon sequence, and subse-
quently with a probe specific for beta-actin. The signals were
detected by chemiluminescence reaction using a Digoxigenin
Luminescent Detection Kit (Roche), and visualized by Fluoro-
Imager (Roche). For the western blotting, 10 pg of total cell lysate
was separated on NuPAGE 4.12% Bis-TrisGel (Invitrogen), and
blotted onto an Immobilon PVDF Membrane (Roche). The mem-
brane was incubated with monoclonal antibodies specific for
HCV-NS5A (BioDesign, Saco, ME, USA), NS4A (Virogen,
Watertown, MA, USA), or beta-actin (Sigma), and detected by a
chemiluminescence reaction (BM Chemiluminescence Blotting
Substrate; POD, Roche).

Transient-replication assays

Areplicon, pRep-Fluc, was transfected into cells and the luciferase
activities of the cell lysates were measured serially. To correct the
transfection efficiency, each value was divided by the luciferase
activity at 4 h after the transfection.

Stable colony formation assays

Cells were transfected with a replicon, pRep-BSD, and were cul-
tured in the presence of 150 pg/mL of BSD (Invitrogen). BSD-
resistant cell colonies appeared after ~3 weeks of culture, and were
counted.

HCV-JFH1 virus cell culture

An in-vitro transcribed HCV-JFH1 RNA was transfected into
Huh7.5.1 cells.”” Naive Huh7.5.1 cells were subsequently infected
by the culture supernatant of the JFH1-RNA transfected Huh-7.5.1
cells, and subjected to siRNA or drug treatments. Replication
levels of HCV-RNA were quantified by the realtime RT-PCR by
using primers that targeted HCV-NS5B region, HCV-JFH1 sense:
5"-TCA GAC AGA GCC TGA GTC CA-3’, and HCV-JFH]1 anti-
sense: 5'-AGT TGC TGG AGG GCT TCT GA-3'.
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Mice and adenovirus infection

Transgenic mice, CN2-29, inducibly express mRNA for the HCV
structural proteins (genotypelb, nucleotides 294-3435) by the
Cre/loxP switching system.?® The transgene does not contain full-
length HCV 5°-UTR, but shares the target sequence of the sShRNA-
HCV. Although the transgenic mouse CN2 has been previously
reported as expressing higher levels of the viral proteins, the
expression levels of the viral core protein in the CN2-29 mice are
modest and similar to that in the liver of HCV patients. Thus, we
chose CN2-29 mice in the present study.

The mice were infected with AxshRNA-HCV or controls
(AxshRNA-Control or AxXCAwl) in combination with AxCAN-
Cre, which expressed Cre recombinase. Three days after the
infection, the mice were killed and HCV core protein in the liver
was measured as described below. The BALB/c mice were
maintained in the Animal Care Facility of Tokyo Medial and
Dental University, and transgenic mice were in the Tokyo Met-
ropolitan Institute of Medical Science. Animal care was in accor-
dance with institutional guidetines. The review board of the
university approved our experimental animal studies and all
experiments were approved by the institutional animal study
committees.

Measurement of HCV core protein in
mouse liver

The amounts of HCV core protein in the liver tissue from the mice
was measured by a fluorescence enzyme immunoassay (FEIA)?
with a slight modification. Briefly, the 5F11 monoclonal anti-
HCV-core antibody was used as the first antibody on the solid
phase, and the SE3 antibody conjugated with horseradish peroxi-
dase was the second antibody. This FEIA can detect as little as
4 pg/mL of recombinant HCV-core protein. Contents of the HCV
core protein in the liver samples were normalized by the total
protein contents and expressed as pg/mg total protein.

Immunohistochemical staining

Liver tissue was frozen with optimal cutting temperature (OTC)
compound (Tissue Tek; Sakura Finetechnical, Tokyo, Japan).
The sections (8 um thick) were fixed with a 1:1 solution of
acetone : methanol at —20°C for 10 min and then washed with
phosphate-buffered saline (PBS). Subsequently, the sections were
incubated with the IgG fraction of an anti-HCV core rabbit poly-
clonal antibody (RR8)® in blocking buffer or antialbumin rabbit
polyclonal antibody (Dako Cytomation, Glostrup, Denmark) in
PBS overnight at 4°C. The sections were incubated with secondary
antibody, Alexa-antirabbit IgG (Invitrogen) or TRITIC-antirabbit
IgG (Sigma), for 2h at room temperature. Fluorescence was
observed using a fluorescence microscope.

Statistical analyses

Statistical analyses were performed using Student’s t-test;
P-values of less than 0.05 were considered to be statistically
significant.
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Results

Retrovirus transduction of shRNA can protect
from HCV replication

Retrovirus vectors propagated from pLNCshRNA-HCV and
pLNCshRNA-Control were used to infect Huh7 cells, and cell
lines were established that constitutively express shRNA-HCV
and shRNA-Control (Huh7/shRNA-HCV and Huh7/shRNA-
Control, respectively). There were no differences in the cell
morphology or growth rate between shRNA-transduced and non-
transduced Huh7 cells (data not shown). The HCV replicon,
pRep-Fluc, was transfected into Huh7/shRNA-HCV, Huh7/
shRNA-Control and naive Huh7 cells by electroporation. In Huh7/
shRNA-Control and naive Huh7 cells, the initial luciferase activity
at 4 h decreased temporarily, which represents decay of the trans-
fected replicon RNA, but increased again at 48 h and 72 h, which
demonstrate de novo synthesis of the HCV replicon RNA. In
contrast, transfection into Huh7/shRNA-HCV cells resulted in a
decrease in the initial luciferase activity, reaching background by
72 h (Fig. 3a). Similarly, transfection of the replicon, pRep-BSD,
into Huh7 cells and BSD selection yielded numerous BSD-
resistant colonies in the naive Huh7 (832 colonies) and Huh7/
shRNA-Control cell lines (740 colonies), while transfection of
Huh7/shRNA-HCV, which expressed shRNA-HCYV, yielded obvi-
ously fewer colonies (five colonies), indicating reduction of
colony forming units by ~10? (Fig. 3b). There was no difference in
shape, growth or viability between cells expressing the shRNA or
not. These results indicated that cells expressing HCV-directed
shRNA following retrovirus transduction acquired resistance to
HCYV replication.

Effect of recombinant adenoviruses expressing
shRNA on in vitro HCV replication

We investigated subsequently the effects of recombinant adenovi-
rus vectors expressing sShRNA. AxshRNA-HCV and AxshRNA-
Control were used separately to infect Huh7/pRep-Feo cells, and
the internal luciferase activities were measured sequentially
(Fig. 4a). AxshRNA-HCV caused continuous suppression of HCV
RNA replication. Six days postinfection, the luciferase activities
fell to background levels. In contrast, the luciferase activities of the
Huh7/pRep-Feo cells infected with AxshRNA-Control did not
show any significant changes compared with untreated Huh7/
pRep-Feo cells (Fig. 4a). The dimethylthiazol carboxymethox-
yphenyl sulfophenyl tetrazolium (MTS) assay showed no
significant difference between cells that were infected by recom-
binant adenovirus and uninfected cells (Fig. 4b). In the northern
blotting analysis, the cells were harvested 6 days after infection
with the adenovirus at an MOI of 1. Feo-replicon RNA of 9.6 kb,
which was detectable in the untreated Huh7/pRep-Feo cells and in
the cells infected with AxshRNA-Control, diminished substan-
tially following infection with the AxshRNA-HCYV (Fig. 4¢). Den-
sitometries showed that the intracellular levels of the replicon
RNA in the Huh7/pRep-Feo cells correlated well with the internal
luciferase activities. Similarly in the western blotting, cells were
harvested 6 days after infection with adenovirus. Levels of the
HCV NS4A and NS5A proteins that were translated from the HCV
replicon decreased following infection with the AxshRNA-HCV
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Figure 3 HCV replication can be inhibited by shRNA-HCV which was
stably transfected into cells. Huh7/shRNA-HCV and Huh7/shRNA-
Control stably express shRNA-HCV or shRNA-Control, respectively, fol-
lowing retroviral transduction. {a) Transient replication assay. An HCV
replicon RNA, pRep-Fluc, was transfected into naive Huh7, Huh7/
shRNA-HCV and Huh7/shRNA-Control celis. Luciferase activities of the
cell lysates were measured serially at the times indicated, and
the values were plotted as ratios relative to luciferase activities at 4 h.
The luciferase activities at 4 h represent transfected replicon RNA. The
data are mean = SD. An asterisk denotes a P-value of less than 0.001
compared with the corresponding value of the naive Huh7 cells. (b}
Stable colony formation assay. The HCV replicon, pRep-BSD, was trans-
fected into naive Huh7, Huh7/shRNA-HCV and Huh7/shRNA-Control
cells. The cells were cultured in the presence of blasticidin S (BSD) in
the medium for ~3 weeks, and the BSD-resistant colonies were
counted. These assays were repeated twice. The colony-forming units
per microgram RNA (CFU/ug RNA) are shown at the bottom.

(Fig. 4d). These results indicated that the decrease in luciferase
activities was due to specific suppressive effects of shRNA on
expression of HCV genomic RNA and the viral proteins, and not
due to non-specific effects caused by the delivery of shRNA or to
toxicity of the adenovirus vectors.

Absence of interferon-stimulated gene
responses by siRNA delivery

It has been reported that double-stranded RNA may induce
interferon-stimulated gene (ISG) responses which cause instability
of mRNA, translational suppression of proteins and apoptotic cell
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death.'®3%*" Therefore, we examined the effects of the shRNA-
expressing plasmids and adenoviruses on the activation of ISG
expression in cells. The ISRE-reporter plasmid, pISRE-TA-Luc,
and a control plasmid, peGFPneo, were transfected into Huh7 cells

with plasmid pUC19-shRNA-HCV or pUC19-shRNA-Control, or
adenovirus, AxshRNA-HCYV or AxshRNA-Control, and the ISRE-
mediated luciferase activities were measured. On day 2, the ISRE-
luciferase activities did not significantly change in cells in which
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Figure 4 Effect of a recombinant adenovirus expressing shRNA on HCV replicon. (a} Huh7/pRep-Feo cells were infected with AxshRNA-HCV or
shRNA-Control at a multiplicity of infection (MO of 1. The cells were harvested, and internal luciferase activities were measured on day O though
day 9 after adenovirus infection. Each assay was done in triplicate, and the value is displayed as a percentage of no treatment and as mean * SD.
An asterisk indicates a P-value of less than 0.05. (b) Dimethylithiazol carboxymethoxyphenyt sulfophenyl tetrazolium (MTS) assay of Huh7/pRep-Feo
cells. Cells were infected with indicated recombinant adenoviruses at an MOI of 1. The assay was done at day 6 of infection. Error bars indicate mean
+SD. (c) Northern blotting. The upper panel shows replicon RNA, and the lower panel shows beta-actin mRNA. (d} Western blotting. Total celt lysates
were separated on NuPAGE gel, blotted and incubated with monoclonal anti-NS4A or anti-NS5A antibodies. The membrane was re-blotted with
antibeta-actin antibodies. NT, unireated Huh7/pRep-Feo cells; Control, cells infected with AxshRNA-Control; HCV, cells treated with AxshRNA-HCV.
In panels (b} and (c), cells were harvested on day 6 after adenovirus infection at an MOl of 1.
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Figure 5 Interferon-stimulated gene responses by transfection of

siRNA vectors. {a) Huh7 cells were seeded at 5 x 10* per well in 24-well

plates on the day before transfection. As a positive control, 200 ng of
_'L‘ pISRE-TA-Luc, or pTA-Luc, 1 ng of pRL-CMV, were transfected into a

well using FUGENE-6 Transfection Reagent {Roche}, and the celis were
cultured with 1 U/mL of interferon (IFN) in the medium (lane 1}. Lanes
51 3-5: 200 ng of pISRE-TA-Luc or pTA-Luc, and 1 ng of pRL-CMV were
cotransfected with {lane2} 300 ng of poly (I : C), or 200 ng of plasmids
(lane 3) pcDNA3.1, (lane 4) pUC19-shRNA-Control or {lane 5) pUC19-
shRNA-HCV. Lanes 6-8: 200 ng of pISRE-TA-Luc or pTA-Luc, and 1 ng of
3t pRL-CMV were transfected, and MO!=1 of adenoviruses, (lane 6)
AxLacZ, which expressed the beta-galactosidase (LacZ) gene under
2t control of the chicken beta-actin (CAG) promoter as a control, (lane 7)
AxshRNA-Control or {lane 8) AxshRNA-HCV were infected. Dual

luciferase assays were performed at 48 h after transfection. The Fluc
! l l l r—‘ I I activity of each sample was normalized by the respective Rluc activity,
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and the respective pTA luciferase activity was subtracted from the
pISRE luciferase activity. The experiment was done in triplicate, and the
data are displayed as means + SD. (b) Huh7 cells were infected with
3' ;z“ indicated recombinant adenoviruses, AxLacZ, AxshRNA-Control and
I e?' AxshRNA-HCV. RNA was extracted from each sample at day 6, and
\ 4 & mRNA expression levels of an interferon-inducible MxA protein were
& P 5 Z,e quantified by the real-time RT-PCR analysis. Primers used were as
@Q 0’ § v‘&' follows: human MxA sense, 5-CGA GGG AGA CAG GAC CAT CG-3;
v—y human MxA antisense, 5-TCT ATC AGG AAG AAC ATT TT-3"; human
beta-actin sense, 5-ACA ATG AAG ATC AAG ATC ATT GCT CCT CCT-3’;
and human beta-actin antisense, 5-TTT GCG GTG GAC GAT GGA GGG
GCC GGA CTC-3".
P

%

(b

108 ¢ negative- or positive-control shRNA plasmids was transfected.
(Fig. 5a). Similarly, the expression levels of an interferon-
inducible MxA protein did not significantly change by transfection
of shRNA-expression vectors (Fig. 5b). These results demonstrate
that the ShRNA used in the present study lack induction of the ISG
106 } responses both in the form of the expression plasmids and the
- adenovirus vectors.

107

Effect of siRNA and shRNA adenoviruses on
104 ; 2 . 2 ; HCV-JFH1 cell culture

MxA mRNA (relative value) ~

é The effects of HCV-targeted siRNA- and shRNA-expressing

“,l“ adenoviruses were confirmed by using HCV-JFH1 virus cell

g culture system. Transfection of the siRNA #331" into HCV-

g ~§' infected Huh7.5.1 cells resulted in substantial decrease of intra-

Q _\9 cellular HCV RNA, while a control siRNA showed no effect

Q’° Ao (Fig. 6a). Similarly, infection of AxshRNA-HCV into Huh7.5.1/

v’:" HCV-JFHI cells specifically suppressed expression of HCV
RNA (Fig. 6b).
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Figure 6 Effects of an siRNA and adenovirus expressing shRNA on
HCV-JFH1 cell culture. (a} The siRNA #331, the siRNA-Control™, {b)
AxshRNA-HCV or AxshRNA-Control were, respectively, transfected or
infected onto HV-JFH1-infected Huh7.5.1 cells. Seventy-two hours of
the transfection or infection, expression level of HCV-RNA was quanti-
fied by real-time RT-PCR. The assays were repeated twice, and consis-
tent results were obtained. IFN, recombinant interferon-alpha 2b.

Suppression of HCV-IRES-mediated translation
in vivo by adenovirus expressing shRNA

The effects of the sShRNA expression on the expression of the viral
structural proteins in vivo were investigated using conditional
HCV  cDNA-transgenic mice, CN2-29.%  Adenoviruses,
AxshRNA-HCV, AxshRNA-Control or AxXCAwl were injected
into CN2-29 mice in combination with AXCANCre, an adenovirus
expressing Cre DNA recombinase. The mice were killed on
the fourth day after the injection, and the hepatic expression of
the HCV core protein was measured. The expressed amounts
of the core protein were 143.0 = 56.2 pg/mg and 108.5 +
42.4 pg/mg in AxCAwl and AxshRNA-Control-infected mice,
respectively, and the expressed amount was significantly lower in
mice injected with AxshRNA-HCV (28.7 *+ 7.0 pg/mg, P < 0.05,
Fig. 7a). Similarly, the induced expression of HCV core protein
was not detectable by immunohistochemistry in AxshRNA-HCV
infected liver tissue (Fig. 7c). Staining of a host cellular protein,
albumin, was not obviously different between the liver infected
with AXCAw1, AxshRNA-HCV and AxshRNA-Control (Fig. 7d).
The expression levels of two ISG, IFN-beta and Mx|1, in the liver
tissue were not significantly different between individuals with
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and without injection of the adenovirus vectors (Fig. 7b). These
results indicate specific shRNA silencing of HCV structural
protein expression in the liver.

Discussion

The requirements to achieve a high efficiency using RNAi are: (i)
selection of target sequences that are the most susceptible to
RNAI; (ii) persistence of siRNA activity; and (iii) efficient in vivo
delivery of siRNA to cells. We have used an shRNA sequence that
was derived from a highly efficient siRNA (siRNA331), and con-
structed a DNA-based shRNA expression cassette that showed
competitive effects with the synthetic siRNA (Fig. 2).'"* The
shRNA-expression cassette does not only allow extended half-life
of the RNAI, but also enables use of gene-delivery vectors, such as
virus vectors. As shown in the results, a retrovirus vector express-
ing ShRNA-HCV could stably transduce cells to express HCV-
directed shRNA, and the cells acquired protection against HCV
subgenomic replication (Fig. 3). An adenovirus vector expressing
shRNA-HCV resulted in suppression of HCV subgenomic and
protein expression by around three logs to almost background
levels (Fig. 4). Consistent results were obtained by using an HCV
cell culture (Fig. 6). More importantly, we have demonstrated
in-vivo effects on viral protein expression in the liver using a
conditional transgenic mouse model (Fig. 7). These results suggest
that efficient delivery of siRNA could be effective against HCV
infection in vivo.

An obstacle to applying siRNA technology to treat virus infec-
tions is that viruses are prone to mutate during their replication.*
HCV continuously produces mutated viral strains to escape
immune defense mechanisms. Even in a single patient, the circu-
lating HCV population comprises a large number of closely related
HCV sequence variants called quasispecies. Therefore, siRNA
targeting the protein-coding sequence of the HCV genome, which
have been reported by others,"'* may vary considerably among
different HCV genotypes, and even among strains of the same
genotype.®® Our shRNA sequence targeted the 5'-UTR of HCV
RNA, which is the most conserved region among various HCV
isolates.” In addition, the structural constraints on the 5’-UTR, in
terms of its requirement to direct internal ribosome entry and
translation of viral proteins, might not permit the evolution of
escape mutations. Our preliminary results have shown that the
siRNA-HCV suppressed replication of an HCV genotype 2a
replicon® to the same extent as the HCV 1b replicon.

Although the siRNA techniques rely on a high degree of speci-
ficity, several studies report siRNA-induced non-specific effect
that may result from induction of ISG responses.'®*! These effects
may be mediated by activation of double-strand RNA-dependent
protein kinase, toll-like receptor 3,> or possibly by a recently
identified RNA helicase, RIG-L* It remains to be determined
whether these effects are generally induced by every siRNA con-
struct. Sledz et al. have reported that transfection of two siRNA
induced cellular interferon responses,” while Bridge et al. report
that shRNA-expressing plasmids induced an interferon response
but transfection of synthetic siRNA did not.*' Speculatively, these
effects on the interferon system might be construct dependent. Our
shRNA-expression plasmids and adenoviruses did not activate
ISG responses in vitro (Fig. 5a,b) or in vivo (Fig. 7b). We have
preliminarily detected phosphorylated PKR (P-PKR) by western
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Figure 7 Effects of a recombinant adenovirus expressing shRNA on HCV core protein expression in CN2-29 transgenic mice. CN2-29 transgenic
mice were administered with 1 x 10° PFU of AxCANCre combined with 6.7 x 108 PFU of AxshRNA-HCV, AxshRNA or AXCAw1. The mice were killed
on day 4 after injection. (a) Quantification of HCV core protein in liver. Liver tissues were homogenized and used to determine the amount of HCV
core protein. Each assay was done in triplicate, and the values are displayed as mean + SD. Asterisk indicates P-value of less than 0.05. (b) Expression
levels of mouse interferon-beta (white bars) and Mx1 (shaded bars) mRNA in the mouse liver tissue were quantified by the real-time RT-PCR analyses.
Primers used were as follows: mouse interferon-beta sense, 5-ACA GCC CTC TCC ATC AAC TA-3’; mouse interferon-beta antisense, 5-CCC TCC
AGT AAT AGC TCT TC-3": mouse Mx1 sense, 5-AGG AGT GGA GAG GCA AAG TC-3’; mouse Mx1 antisense, 5-CAC ATT GCT GGG GAC TAC CA-3";
mouse beta-actin sense, 5-ACT CCT ATG TGG GTG ACG AG-3’; mouse beta-actin antisense, 5-ATA GCC CTC GTA GAT GGG CA-3". Adeno (-) denotes
mice without adenovirus administration. (c) Immunofluorescence microscopy of HCV core protein in the liver tissue. Liver sections of mice were
stained using rabbit anticore polyclonal antibody and normal rabbit IgG as a negative control. The upper photographs were obtained at 400x
magnification, and the lower photographs were at 1000x. (d) Immunofluorescence microscopy of albumin in liver. Liver sections from the mice were
fixed and stained using rabbit antialbumin antibody and normal rabbit IgG as a negative control.

blotting, and found no apparent increase of P-PKR (data not that suppresses translational initiation of mRNA,* or it could

shown). These results indicate that these target sequences and mediate transcriptional gene silencing.” Regarding our in-vivo
structures are of sufficient specificity to silence the target gene experiments, it was difficult to differentially analyze the effect of
without eliciting non-specific interferon responses. siRNA at individual sites of action because post-translational

Beside the canonical action of siRNA, a sequence-specific effect of siRNA concomitantly destabilizes target mRNA, which
cleavage of target mRNA, the siRNA could act as a micro-RNA leads to apparent decrease of mRNA transcripts.
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Efficiency and safety of gene transfer methods are the key
determinants of the clinical success of gene therapy and an unre-
solved problem. There are several reports of delivery of siRNA or
siRNA-expression vectors to cells in vive;'**** however, gene
delivery methods that are safe enough to apply to clinical thera-
peutics are currently under development. Adenovirus vectors are
one of the most commonly used carriers for human gene
therapies.** Our present results demonstrate that the adenoviral
delivery of shRNA is effective in blocking HCV replication
in vitro and virus protein expression in vivo. Adenovirus vectors
have several advantages of efficient delivery of transgene both in
vitro and in vivo and natural hepatotropism when administered in
vivo. The AxshRNA-HCV specifically blocked expression of HCV
structural proteins in a conditional transgenic mouse expressing
those proteins. The current adenovirus vectors may cause inflam-
matory reactions in the target organ,* however, and produce neu-
tralizing antibodies which make repeated administration difficult.
These problems may be overcome by the improved constructs of
virus vectors with attenuated immunogenicity or by the develop-
ment of non-viral carriers for gene delivery.*t

In conclusion, our results demonstrate the effectiveness and
feasibility of the siRNA expression system. The efficiency of aden-
ovirus expressing shRNA that target HCV suggests that delivery
and expression of siRNA in hepatocytes may eliminate the virus
and that this RNA-targeting approach might provide a potentially
effective future therapeutic option for HCV infection.
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96 CHRIFRERD VLY HR

CRUFNABRD IV EY/Y R

a Peg-IFN/ribavirin bt i i%

AR

KAV b
JVeIYR
AFERIE(E T DD
BiRE
END.
g

5] ISDR EFIEBHAS A VAR S H 1z

A, EAEE

Peg-IFN/ribavirin ffBEAICBVT, ARDRFARFE. Fis - 145 -

ISDR ZR(3, FEIY A ILAHR(EVR) £EEL SVR [CHEHET & S HER

ISDR ®ABERINEEIRET T2 T, & DBEBEEENRTANATRESED,
82 DAEBIIC IR UTSaBMEIREL 18D

bHMEIC BT B C BB R IEHIX, 1992 F
I interferon (IFN) EEMBAI I ARICE R L
7. LoL, LIEs oM, #E5AM»6HA
KReNZ D6 ZDEBEHRITITRBD
TR o, 0%, HBFHREGR O #MES
7K (Peg-IFN) % ribavirin O} B LA
A, BESRICHOBEORLBALNTVS,
& ¢ 2 Peg-IFN / ribavirin ff FA ¥k i3 H 7 AR HE
“EThh, BEOLVBETITOR TS IFN 2
R—2 L LEBRBEEDO D TRRADODD L -
Fo. L Lahs, ZOBRBETY, #iiIh
% genotype 1b & - &7 4 )L 2 BAEH ) 48 AR
DEMRIL, 1=HFEH»50%THB"?, —%, FN
% ribavirin (EWER &% ¢, CRUBHEFRBELE
L CwaBRETIE, BEWERSAIHERRS L,
ribavirin % §EA L 72 ¢ & % IFN B CIMIATAE
FEGIS, IFN OB IENE - Wik 5 RO HS
N BER RT3 Z EBEEE o TV 3,

1. IFN oRmnRFARET

IFN Ic & 2 Al BRI, #EKT » o il
b 64 A HCV SHREEMHLL Tw 2 58%
A WV AZEESR) (sustained virologic response
SVR) LT 20— THSB. LiLudko,
COHEHETEERIETHRE B Ly ERR
HETEhViD, BIEAPLAHEOBRH LV
BEFRFED S, REHBHS 2 VI3RS
BHIOBBMREZTHT 5 EEETH S.

1. HCV B{GF&

WAL OB RFWEF L LTy A
NARETF L EENRF RSB0, Z0HIb7
ANAREAFREE»>HETHH, HCVOU
{EFH (genotype) M 2a, 2b, 1b DIEICFIEPT
(, TANAREBNSEVERESEIC LI ERE
(BN TWS, &< I bDNA D 1 Meg/ml,



2. Peg-IFN/ribavirin fffifii% 2) ISDR & &G A L A%hRD & HIBFER o7

Amplicor monitor ¥ ® 100 KIU/ml, 2 7EHE
BEED 300 fmol/I ML Eix, DVETIRE A )L
AREFE SN, BIRATHE, 51, 1bEOD
b Tk, HCV @ NS5A fEIR @ 40 7 2 / BB %S,
IFN BMUREORBSIR L B cET 2 2 &
%3 Enomoto 5I1Z X WS I E h, T DFEEKIZ
ISDR (interferon sensitivity determinant region) &
MAEINTWVS, Thbb, ZOEBICERD
RWEAR (wild type) Tl IFN BT SVR
BT EDLOTES, 4BUEERDH
A ZRR (mutant type) TIZEFH O THELV SVR K
ZRL, 1~3BZEEDH 3 FMEE (intermediate
type) TIZ ZDFMD SVREZRT Y, F/, 18
FRRFE LTE, Fin - % - FFR-ELZ E 008
RIS T 5 2 LAMEREhTw3,

2. HCV RNA E0D#t# (HCV dynamics)

—7, IFN Gt OEESIRTFREF X, HCV
RNA B #f (HCV dynamics) I & h &gt X h,
7 AV A REHEALRFRA L IARAI ROMERBE T 5 Z L A8
HoNTw3, Neumann 5 EEETFLVEHAL
TIFN BRBERICB T 2007 4 VAR R %2
LTw3, Z#u L+ HCV dynamics 12 13 IFN
5 24 BRI AR IC HCV BT 548 1
e, THICEIEHEE, BRICY A NVARNES
THHE2HENHD, FE1MIZIFN I X % HCV
BT MAaL & o HCV E4 - il 2R L,
58 2 M R HRE D BEBR & 7 A )V R ETEIN S %
LT3 Y —J Herrmann 513, Peg-IFNa -
2b & ribavirin fif F ## ¥ 12 ¥ v» T HCV dynamics
ZREL, RBICHCVESHEATAHE 1ML
nCH| R FHEAZE2MHE, ThUBEOERE
DGRBS RAE %7 A N ZAPEBRICBIS T 5
FEIMBEETHILEREL TS, Thick
ni, IFN 5320 BHICE1~2HT,
ribavirin 23BI5 T2 DIZBHICE2~3HTH 3
ELTw3?,

3. HCV RNA &b DBFHA
HRREIC I, WRRFHETF & LT, B
b5 48 LA @ HCV RNA &4t (HCV RNA <

50 IU/ml) %8FEH7 A Vv A%R (rapid virologic
response ; RVR)?, 12 BB LIid#
5Bt R0 LB L T 2 log copies/m! Bl EDET
2T 4 W A%hB (early virologic response ;
EVR) £ §2 2 L)RIBE N T3 ”, Fried 50
BREY T & Peg-IFN «-2a & ribavirin ff F % 48
BERERICEB T, EVR 18 6 N fER D 65%
(253/390) 23SVR &iz->7-Dicxt L, JEEVR B
TIESVRIZ 3% (2/63) ICT E¥h o LMEL
Tw3?,

— 7, 8 BAtA 12,8 B © HCV RNA B #: 5>
D24B TR L T BEH (slow virologic
response) Tk, 72:EMIAEEIC L b 48 BREH
XD U RERTROBRESESMZ S0 (40%
%t 64%), SVRZEIL17% 26 29% 2@ L L7 2
L3 Berg HICEDMEINT WS Y,

U I. ISDR EAIMBHR 1 VAR 5 B 138
BRIR

LED &) ZBid%2 52, bhvbiud, ¥4
Bt & UBE MR AR T % £ FEPFS Y-PERS
(Yamanashi-PEG-interferon a 2b-+Ribavirin
Study) (R 1) CHEMI NBERRET L 72, BE
FEG] I3 46861 TH Y, % DML Peg-IFN a -

®1 Y-PERS SERS MR RTE)
B AR ER5E 1 P98
v FRBMIRSEIRER S X 7 A S
LIS T s SR
15 2 B R
B E R
I
B R
MENCES
#1511 = BT S5
ST R
SRR AR
VLB R e 57 —
IZBS )=y
HOOTARELER S ) =y 7

NI/ L SHEnHEFIREO



98 CHRFHRBHDa YLV R

2b / ribavirin §f 4% 345 #l, IFN a-2b / ribavirin
BEF D3 65 61, Peg-IFN o -2a 7356 fill, % D3
2Bl Thot. BEERIE, TFHEH 551+ 10.0
(19 ~ 80) 7%, Btk 288 i, ZM: 180 fITH o7,
¥ 7- genotype I 1b 5 306 f (65%), 2a 392 i
(20%), 2b 236741 (14%), BAEE - oEAEER
23361(1%) TH o7z,

1. ISDR D&Y% SVR £
1Ib»OEY A )NV ABRIEH ORI TI3, Peg-
IFN o -2b / ribavirin #f F & 12 & 5 HCV RNA

RetE bRz, TR 12:8R R T65%, 2438
BRT8%THY, 48 BKFEKRTROBMEE
(end of treatment response ; ETR) 1% 85%C® b,
fE3£ D IFN a-2b / ribavirin ff F % 1% 24 @R 0
R B L T, taRBR R ORI R I3 PR IER
THEHDD, HFETH24BICKIT S SVRIZ
41% L PERDBFICHE L TRIFTH o 7,
Peg-IFN «-2b / ribavirin LI 8\ T,
D 60w L, @&k, @FMRKE(LHSF3/F4, @
BE5R1 4 )L 2 8&H31,000 KIU/mi B4 E, ® ISDR
MEFAR W LI REBOES T A v R EH

(n=72) .
+ p=0.0002
(%) . p_ TS
100 p=0.007
91
n.s n.s n.s n.s
80
s L
60 49 46 IZBI 52
24 ‘
| |
20 | I |
i 1 |
| { | |
_u.b_w.w___i_i__. __ i
<60M% 2608 B % F1/2 F3/4 <1,000 lg)gg(‘)" 23,000 M 1
i HR  BFME(L  HCVRNA ISDR

1 Peg-IFN a-2b/ribavirin BUEICH(F 2 EVR & SVR(1b &)

Peg-IFN a-2b+ribavirin J
(o) ——— T
100% 91% - —
100 92 92 85
ol v 86%
=0, 88
801 75 74 85% _ "
7 p=0.007
60 J - *
=0.02* D—0.000Z
wf P 35%
49
40
29 (n=257) p=0.77
505 —s— [SDR-Mutant(n=14) .
20 . —o— ISDR-Intermediate (n=61) 089 - ——
5 ~=— ISDR-Wild (n=126)
"5 Y
024 8 12 24 48 +24 (W)

2 HCV RNAPB&H(ER(1b 8Y)



2. Peg-IFN/ribavirin fffifi#E 2) ISDR & #DHAHLY A W RZNRS & A1 EGHENER 99

(fmol/1) —a— ISDR-Wild (n=82)
10,000 —o— ISDR-Intermediate (n=34)
o —=— ISDR-Mutant (n=14)
7,484
H L ]
1,000 {1,615
< “26T0g712W
a
é 288 269  —2.8log/12W
B 100 .
96 -
69
]
1.9 log/2W 24
10 > 3.1 log/12W
Pre 2 4 8 12 (W)

3 ISDR(genotype 1b &) & IFN ¥HI#IR(EVR)

]2 Peg-IFN a-2b/ribavirin ;A% (1b 8Y)
D SVR CBE5T2EF(n = 72)

odds ratio (95% CI) p value

JFFARHE(L 0.121 (0.032 ~ 0.462) 0.0020

ISDR 1.822 (1.184 ~ 2.803) 0.0064
SERO AT v 7B

{L2si@HR T, BHREAM 12:8RETOIA NV AE
ALK (EVR) IC b EDA SN, T NHSRIKIAHE
BESVR) icbHEZRIFL TV (B1), &<
ISDR 1%, Bp4£H, S, ERBOERIEZN
F49%, 74%, 92% T, EREUI PR - ¥
AR L CAERBICEET, SSRbZhzth
28%, 35%, 91%ThHhH, BRENEREZ Lo
TSVRENE»-7 (B2), Zhid, HEEH
DVANABOBARBHEEL B LEEZILN,
bhbhiIhrEENCERTE 22 7EA
FRBEZAVTRE L, ZORKEE, ISDRER
BIIEFAER - SPREIEC IR L TR S5 2 AR %
WL 4ERD YA VABDOFALEINE(, EVR
DWTIESVRICHEL TWwWB I EBRBIN.
(= 3).

[ wild | Intermediate Mutant | (n=72)
(%) 100
100 10/10
80
50
60 172
38 32 33
40 3/8 10/314/12
1 |
21 1 | j E}
<1,000 KIU/m! 21,000 KIU/m!

4 HCV RNA B7!(IC 1z ISDR & SVR &DRE

2. SVR [CHE5T5EF

oI, THFETICSVRDHEMTRE T, ¥
MBI CcE 28I oW TSERBUY ATy
JEROTZITH £, I EF IR
(F2 Bl EE Zz0li4}) L ISDREBEDATH -
7z (& 2). ISDR IXE#FAAATD HCV RNA & 48
BL, ZRER YA VABRBDR L, BERIEY
A NWABRBEOEANCH o 7h8, SEBETTI
RNABIZISDRIZBEAZRFTldad oz, &5
WSRO A NV AE% 1,000 KIU/mI B E &%
W TRE T 2L, AEDTAVABHOR

NIV R L SEFSFIRO



100 CHF#BEHOavyEyH A

N, ZREOEIE L E2HBAL, ki
PEIOFTVELDLBbNI(H4).

¥7z, Zh o ISDR & il - A - FFRHELD
Mo THRET L, 2L LTRESFT
HNITISDROSHFERTH SVRICZ 505, Al
I3 ISDR R 2\ LIZPRIE kv & SVR
Wik b B, BERIOTE EREF I ISDR % #at
T35 LT, X hFEMLERMRNTRIAIETH
prEZ6N(AS5),

3. AERTEROBR

SVROERICOW T, LERFERFTT
BILMNEETH LN, 5 WHREFDHCY
dynamics DT O EETH 5. ThbdbL, 12:8
FTOEVRMSVRICHZEETHDH, IS5
ETR b hBEHETH B, L L, ZnsdER
TERLLTHERERTROBFRSHBEL 25,
INETORETHE, BlE - & - FFREELE
Bf - ISDR BFER TERML LI Lo, Th
S5ICDOWVTH, BRNLEENROE=4) V)

M F
SVR O
Non-SVR ©

ONEFIIFEATF

(n =72)
@]

BEHINY 20 O 00—

@.

%0 B,

S = N W e DN 0 WO

o
.
1

0w g 0

40 45 50

55 éo 65 70(5%)

5 ISDR - fElif - FF#{E& SVR EOBSE(1b BY)

I —a— 2a(n=27)
Peg-IFN a-2b+@ —— 2b(n=17)
+ 1b(n=125)
(%) 100;%
100 ;
89%
80 (n=9)
67%
% (n=9)
40 o 42 ¢ 41%
(n=72)
20 {2
*12
024 812 24 48 +24(W)

6 HCV RNA p&ft{t3(2a - 2b BY)



2. Peg-IFN/ribavirin §ffAf#%E 2) ISDR LAY 4 W RABIRH & R AR 101

#7279 AT, ZOHOEFEBIE - FHERZ IH
Lo, BEREETLILEP, BROEER%
BTAIEBRBLEZONS, 22T, 1b@
A NVABREGID ) B, [REIEVR AHER T E 72
Do IEFID—EFIc 2T, BEOREREBLI
AT, T28MREZTo70. ZORERIZ 488
59 SVR I3 3% (1/40) THo7-DicxL, 7238
BEFTIE25% (2/8) THoT e, &I, 1238
R ¢ 24 38 Bt @ slow virologic response O fiE #
T, 48BHBED SVRH 14% (1/7) THB DI
L 728 TIX40% (2/5) THH, slow virologic
responder Tl 72 BH K 5 ic L b, EVREEHS D
48 AR S L A% OBRBREDLE o N 5 ATHEHE
BRI N,

¥ 7z, genotype 2a 8 X U 2b B o 4 T 13,
IFN a-2b, Peg-IFN a-2b \>3'91o IFN % A\
7 ribavirin ffABE TS, B#» 6 BIFRIGHK
BB HE SN, HCVRNA KL EIZ, 12:87T
89~ 94%, 2438 (ETR) T80~ 95%TH-7,
LAdL, 2ak2bé2n0TEZBLE, HETTIE
H % H32b B TId 2a BT LUER L CTIRREI R 3%
BEEDA SN (R 6),

V. CERUBIEITAICHT 2 IFN AROIVE
> Z-ISDR H5 DIREY

HRER T CRBMHEHFRBEDa v VT A
i3, BEFA P74V IBRLTVWBE LIS, B
VA ARG K LT, Peg-IFN a-2b /
ribavirin FEEWFEYTH S, LOLZDRHMPTYH,
g - otk - IR LRS- HCV RNA &
{EFITIXIBBEN RS B AlREEDH 5. 72, 18
BEBEHOIANABDE=S ) v TD 5,
EVR 25HZR T E 2 WEEHID 61 SVR IZE s ik
WATREMEASE VS, L 7d8o T, JAFERTIC I3 ISDR
REDLEATFEREL, 6 ICHEERZM%KL
729 Z CRARKIDGREEZ B T3 Z EEE L
v, &I ISDRERETIX, EVRMEW I ED3
FHl X 58, ribavirin X D b IEFNFIEBE W
Z EDMHERI X h, YRR 0 & ribavirin @
R - PIEERETCE 5 L, ISDR FHEECEE

BX, ribavirin IROBEICHTH»B LT, B
BRIRE BT CATHEENRY., 209 2
TEBOEARS DI A VARG TEZ L,
slow viologic responder T3 iGBIABIDIER %2 %
BTaEBNELRS,

2
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5 cammmms

I REBOBEH

CHEHIFRIICRFRT A LA (HCV) O
BERROER, BEORELLERFELEIC L
N, REHPFKTE k- ThABENBEL
DT, HELOBEHEL - g~ LR T
5. FHEBOERIL, SRHEACOREY FO (R
{7z L), F1 (mild fibrosis), F2 (moderate
fibrosis), F3 (severe fibrosis), F4 (JFH%E)
¢F 5 &, 0.10~013unit/E LHBEXNTE
N, BRHOHEENT0~40ELETLH L
KAV, UL, COMEEEERKS LW
LS, BEZECRARIC HCV SUEBRM: )
Y 5ZE08B55. 2, FRMLoHEITI,
FAERIC L 5 EBFENZHPRLEETH LY,
i MEE D HIFRECOBE# #E T 5 = L AW

A B EKEE

B4 5 (B1). L7d-TCEBMFADLE
DOHEL, HCV OB Y, Zhic Lk 3HELT
~OERIIE, HFREOMIL L D itk 5.

I 1RE LM

HCVRBHED R 7 ) — = v 7t HCV $ifk %
JESH. /2L HCV sl H 1o, BED
RREELEBRENLEIND. £LDOHE,
HCV OF RS & 1id HCV Hifkid & hifi %
ET50, RERGEOBEINFEL SENIME
5. BEEDONTWBRBIC KIS TCH]F
ROANVAKRE | T, hEEL»SENHOS
&, HCV o 7HE S HCV-RNA B & # T
ANVAMEDOHBAEERTHLLLTWAE. F
s H HCV fifk 43 eh - & J7{fi T HCV-RNA &

BTHNY, di, RBOUA/IFGMILLE  HTHNIRREETHS.
B
s / | stemmmme
0.1 uniVs
5% 8%
1.5% /
Fa
0.5% // (FFRZ)
/ F3
i F2
B (B1EFF2)
| { Fi
BLEOMMRE 185 155 137 10 AT
B CRBFRDAEREL MR, REE
(B2 & 518

287



v RB-F-BxRE A K

x4 va—70y (IFN) 23U e L
EASoREICIE, HCV-RNABERE &
HCV MO¥ZHSLETHS. HCV-RNA EER
Hioid, BEE, Sk DNA Jo—7%k, 77
aTEZZ—tE (FYVFIVE NV VUIEK)
pHh, EhHCV a7THEERE (a7EBE
B) b7 ANVABOEEL L THVWLbNS. b
ECit—#&H1Iid, ik DNA Ju—7& 7Tl
Meq/ml, 7 7Ua7E= 48— T100 KIU/
ml, 37 EBAEERE T300fmol/I L EDH
&, BuANVARBLEh, IFNBEROBHRITE
TANABICHEL THRBICES. /o, HCV
Moo, BERAGEAVAEIAKRICES
FI—rv s (nER) JFE s PCREZAV
BREFHE (genotype) MEH DD, HIEHLRER
BILTHAH. £ Z A7 13 genotype 1a & 1b
AN L, o & 4 72t genotype 2a & 2b i
Y5, HHBETH b 70%, 2a b 20%,
b A 10Y% % 5% 5. IFN % R i3 genotype 2a,
2b, Ib DIEI &\, %7/ HCV 0 NS5A IR KA
o IFN BZkE@® (ISDR) 07 3/ BER
BENTEBBRDRBEY, REFHREDS
ElTlb.

T 7o, BHFRORMELCORER, BECISH
ERICE > THBETHIEHBEET LW, KEH
i RO MMER R, 70 vERx ¥ OFFR
HlL<—N—TIr ¥ CHET S, —AFROEEHE
13, m#ELFS VA7 IF— AST, ALT CTHE
+%. ME 5 VAT IF—EiFdas o0&
BiEE CTH 5D, FHEROBEEOREATRL T
B0, COEPECREFOREDEDESS
., BHEOEREEHE 5.

m amO—&Hst 0

1 CRUSMATROEHEDBR

C HBHFROBROE— BB HCV OBHER
Ths. REHCV #BHRT 5 LB TEDHY
ANVABERIFNOATHS. Lo, 74N
AHBRASEE LB L IFN ERSBHOBE
i, FFEER EHLS 45 2 & CTHERILEL
L, FREMLEZEHLAERRETICL LR
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5.
2 {.%—7z0> (IFN)

bHBEATAHAVWLN S IFN KR D [FNg,
IFNS, BEFHEABR 2D IFNe2a, IFNe2y
BLUave /Y AL/ E—T7 2BV oLon-] b
IFNICHUIF LY 7Y a—VEEES 4 4.
LTHTEREASY, R HREM L
[E ¥ % 5§ X & 7 PEG-IFNe-2a, PEG-IFN«-2h
EHABBHYB, TOIHLUNYY VR GE,
IFN 3 2006 4 {2 ABE IFNa2b (4 v b i1
¢ PEG-IFNa-2b (R7 4 v FBV) DARTH ),
BEEOBIRICH T - TR EHEBREORE - (i
B BIfERR Y #ERL, RLBHROBOL L
RIBEYE—BIRE L, Eih - 5 - FRMLy
BE - SHHER Y BYE (BE) OFK, 012
BEREER (7 AV ABROFFREMESD) A
B THREINSXETHA. genotype 1b
B A NABEGNL, BEGITHLH, BT
ADHNTW5 PEGIFNa2b (X7 4 o)
+UREY Y (LR E—)) BERIBRE 48 80>
AV APEBR®E (sustained viral response : SVR)
12#50% ThH DAOHEI A, —J7, genotype
2 CIE S DOREEY 24 BT 2T ANVAEDE S
L4+ SVR BB LN, 48 BHRELOBESL )
ZoENWS, Fih, EVANVAREFATRY S
VU VBRRE LA v -7 O VBERERE L1
MBEREOEBALNZW. TOLIEEROL
Y, BAYEE LD [CRBHFRICNT S B
DEREICETHEHA FS5 4] (RNIBRS
hTwa.

BRICH > TRAA FS AV EBEICHEY
55, BREPOHRBRHE, BIRHHOHRTY VA
%8 (early virological response : EVR) {3, #
BHRETFR L BRPMREOSEILLS. b
t, {GiEBALS 12 B8 A T HCV-RNA S ¥4t
L <L, BB, O 2log BAEETL AW
BAICIT 48 BB TIE SVR & A WATHEHE
HELY, 1258LBEICY A W ABHEER L IEESIT
i1, 48 BEBABEIEENBY.

PMEHRSICBEL T, EROBBRBE» D, &
BBEHODHEY AV AEMBE L Tt PEG-
IFNa-2b+ U /SE ) vt BB B H—RIR L



5 CEMSERFR

%1 CRUSHAFXOEEN M kS 1 (2006 FERR)
(MEHES]

VEgs genotype 1 genotype 2

EURPIYS: |

1 Mea/ml L{ t
100 KIU/mi Bl E
300 fmol/l Ll E

EIANAR
1 Meq/m! £35 IFN (24 :8M) IFN (8~24 @M)

100 KIU/mi k% PEG-IFNa-2a (24~48 BR) PEG-IFNa-2a (24~48 8MH)
300 fmol/l k%

PEG-IFNa-2b+ Y /XE 1) > (48 i8M1) PEG-IFNe-2b-+ U /X E Y > (24 38R)

oo

(PRI FEEESEE CEBEFRICH T 5BRORBLIBET AN FS5 4 )
(Bi5)

85 genotype 1 genotype 2

P RPN

1 Meq/ml Ll E
100 Kiu/mi £l &
300 fmol/l EA k.

EIANAR

1 Meqg/ml k%
100 KiU/mi K5
300 fmol/l k&

PEG-IFNe-2b+ U /X Y > (48 :380)

PEG-IFNa-2b+ U /R E Y > (24 :818)

(PR 17 FEEESHE CHMERRICH T 5EROEBLIMBTIAAFS 1Y)

HABRZA4 - DHE

1. PEREOEY A NARED, BRSPIOAKANOERIA -7 10LYNREY S OHBREN, AR
DBEEXETHS.

2. ¥IEESHIT genotype tb, HCV BAShEE (100~500 KIU/ml, 300~2400 fmol/l) fEMH, genotype 2D
B A LA BRFEDIL PEG-IFNo-2a (48 8H)) HEETS. .

3. ¥VIEHE ST PEG-IFNa-2b+ U /X E U VIEBBEM QAT BRMOARIL, genotype 1 TIFN KA (25),
genotype 2 TIFN (24~48 &) &7 5.

4. BIG5FEMH T PEG-IFNa-2b+ U /XE ) IEBSHERIE, PEG-IFNa-2a (48 i8M) F/13 IFN R (2%R) &
T5. ‘

5. A& —7 xOREHBIC HCV-ANA OREIEEME S MAVER TS, FREERCEAERETFHERELL
ARELRE TS,

CPRL1T R4y ®BE CEBMFRICATHRROFBLICETEINAFS4V)

%. #5HRIE genotype 1 Tid 4838/, geno- @IS (LXK—JL200mg) 3H7T
type 2 Titk 24 BETH 5. i D2 @1Hh7eN, Y2h70
WHER ©95969999009599 53858009554 ) &H
(458 60 kg DBS) RIAROVIBE1.5ug/kg %E 1
DPEG-FNa2b (NT 4> ~0O2) 80ug @ET®RET 2. RS5BOER(IMEE 35~
B1EETE 45 kg T3 60 ug, 46 ~60kg T 80 ug, 61~
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vV oR-F-BRE AR

75kg C 100 ug, 76 ~90 kg T 120 ug, 91~

120kg Tl3 150ug THD. UN—IE

60 kg LITTCI> 3 hT7)L GR1 ATEI,

&2 h 7)), 61kgZEHBA80kg LT

ZahT)L E2hT7l, F§2hTE

JU), 80kgZEBRBHDTIEs HhTIL

@2 hT7l, #3HhT70N) THS.
B A WVABIEM T, BEREELIAI LR
55, bHPETIHRBEER L/, PEG-IFNo-
22 (NHVR) #EDIAVE—T7 2O V/BHR
ﬁ&ﬁ#ﬁénrm

®%Gmmw(«ﬁ/2)1mm &1

B~

—7%, BEECEL T, AvE—728v0
PEGRESES TH - REEBRRL, VAR
B FFREMIEOBEML O BT +5ERL,
LR BIRT A EBKRRITHAS. Ll
Ex, UNEY VHARIESHERS N HIEFTDH
5T, UNEY VERRSLEY, SMmE, K
%, BRERYE, ANAHBECERELZ L TR
Avg—7 0/ BRRIARELR L A ERB SN D
RETHB. COBEOBREICE, BTEHD
S 2EBOAVE—T7 2 O/ HIBEE L E
REE 7> TL 5.

@lFNa (HLBD (R = ”)ID/ Ds) 600)3

¥ B30 AERLIEBRTE

¥7-, BTt HCV-RNAB# CALTEH

DWhW A TREREYE CRUBHRFR Y A IV AF+

Y71 B TS, FFERRELOIRE L 22 BT

BI5FUTTHS L, FRMEESERL TS
EGBIEOEETH L6, ALT 45 31~40
IU/1CH > THIBHIFRICHE U 7GRS R
Eho10, ALT 30 TU/I AT OIEITHFFAEKRT
FRELOERAPRESTEEULORE
(F2A2 k) THRAVANVAREEERT 5 &
SEHHhTHWE (R2).

3 FFmesEE

A WABRDESERBERLA /E—T 2B
EROBGICR SRWHEICIE, CREBHFRD
FEE~OER - FAMED BT, FFEERE
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*2 Im%iALTIE#Cﬂﬁ&ﬁU'\O#uH)Lz;g
WHARF4 >

I
M =15%X10%/ul <16%X10%/u

ALT

2~4 n AT &Il iBHICERBM iy
BALT@E 7 +0—. |UFET 3.
ALT RELSLAH|TTRLSH S ke
TSEAOTHEM, |[1TL F2A2L ko
;m YR EFBISHIANARES
S30/ L, AL ARE|ER.
ER FRERIERBTIIL 2
~4pn BZ&ICmE
ALT [EZRZEL. R
BERLEBATH
DANABEEE
&

31~401U/1 6SRLLTIZI D A 1T RARICES

WRERDBEA. 3.

REFER, T1LAR, ﬁi%&é:é%ml, W
CRMSMATSCARICEL T, ARETRRT 2.
Kf:ﬁ/()bxﬁﬂfﬁ%@ﬂﬁﬁﬁh‘%( . BIEROFREN
SELBECE, BEOBUAREEROBELETY
S5ERETS.

(PR17TFEREEHFBE CRBEFRICHT SRR
BLIBETAHAFS4V)

. COBREMIRAIT7 =V
(SNMC) ;ra;zfry‘;w%mw:—m
(UDCA, wiY) #EWSH, ThoidHiy (
U ARBRIT S, ALT OET 25 & L Tl
TS, COBEOBEME F1 OBMERFR T
#ERO L5 EEA, F2 Ll EDORFRME(LAE (M
TREHEEEKCa/FO—LTEI B R L
ANTWA
BATSE it o
DBRHWXAZ /D7~ TJJ—SMM)
40~60ml F2~3@ FF
AN Y- A F
QT A X I—)UBRUDCA) (DI
100mg) 6H7IL N3 (EEH

43 Wy

1) Shiratori Y et al : Histrogic improvement of fibrosis
in patients with hepatitis C who have sustained



