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Figure 1. The sphingomyelin synthesis pathway. Serine palmitoyltransferase catalyzes the first committed step of sphingomyelin biosynthesis from
serine and palmitoyl-coenzyme A (CoA) Myriocin inhibits the catalyzing activity of serine palmitoyltransferase. Phytosphingosine is known to work as

@ precursor of ceramide in both mammalian and fungal calls.

Statistical analyses. Statistical analyses were performed us-
ing Student’s 1 test; statistically significant differences were de-
fined as those for which P < ,05.

RESULTS

Specific suppression of the replication of a subgenomic HCV-1b
replicon by an inhibitor of sphingomyelin synthesis. To clarify
the role played by the sphingomyelin synthesis pathway in HCV
replication, we added myriocin, a specific inhibitor of SPT that cat-
alyzes the first committed step of sphingomyelin biosynthesis (fig-
ure 1), to the medium of Huh7/Rep-Feo cells. The luciferase activ-
ity, reflecting replication of the subgenomic HCV-1b replicon,
dropped to 379 and 21% of the control at myriocin concentrations
of 100 and 1000 nmol/L, respectively (figure 24, upper panel), but
myriocin did not cause toxicity to the cultured cells (figure 24, lower
panel). The result indicates that the decrease in HCV replication is
due to a specific suppressive effect of myriocin and not to the cyto-
toxicity of myniocin, Northern hybridization analysis also demon-
strated a substantial reduction of the subgenomic HCV replicon
RNA in Huh7/Rep-Feo cells treated with myriocin in a dose-
dependent manner (figure 2B). Similarly, Western blot analysis
demonstrated a decrease in HCV NS5A after treatment with myri-
ocin (figure 2C).

No enhancement of ISRE promoter activity after myriocin
treatment. To determine whether the effect of myriocin in
suppressing the subgenomic HCV replicon was associated with
the activation of [FN-stimulated genes, the ISRE-Renilla lucif-
erase plasmid was transfected into Huh7/Rep-Feo cells, and
these cells were cultured with various concentrations of myri-
ocin. As a positive control for the enhancement of ISRE reporter

activity, the ISRE~Renilla luciferase~transfected cells were cul-
tured with IFN. Myriocin had no significant effect on ISRE pro-
maoter activity, whereas IFN significantly up-regulated ISRE ac-
tivity (figure 2D, upper panel). In contrast, firefly luciferase
activity in the Huh7/Rep-Feo cells, reflecting HCV replication,
was inhibited by both IFN and myriocin in a dose-dependent
manner (figure 2D, lower panel). These results demonstrate that
the action of myriocin on HCV replication s independent of the
IFN pathway.

Decrease in the sphingomyelin content of Huh7 cells after
myriocin treatment. To clarify whether myriocin really inhib-
its the biosynthesis of sphingomyelin in Huh7 cells, we treated
Huh?7 cells with 100 nmol/L myriocin and analyzed the change in
the cellular phospholipid composition by TLC, As demonstrated
in figure 2E, the cellular sphingomyelin content decreased after
myriocin treatment, but no significant change was observed in
other cellular phospholipids.

Restoration of HCV replication by addition of phytasphin-
gosine. To confirm that suppression of HCV RNA replication
was due to depletion of sphingomyelin, we incubated replicon cells
with phytosphingosine, a precursor of ceramide in mammalian and
fungal cells, in the presence of myriocin. Treatment with phyto-
sphingosine restored HCV replication in a dose-dependent manner
(figure 2F, upper panel). On the other hand, phytosphingosine by
itself did not have any effect on HCV replication (figure 2F, lower
panel). This result indicates that inhibition of HCV replication was
the direct result of depletion of sphingomyelin.

Suppression of HCV replication by knocking down SPT
with siRNA. Next, we determined whether inhibition of
SPT expression suppresses HCV replication by knocking
down SPT with siRNA. As demonstrated in the upper panel of
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figure 2G, HCV replication was suppressed significantly by
siRNA targeting SPT compared with no siRNA or siRNA tar-
geting GFP (negative control). We confirmed with real-time
PCR that the siRNA targeting SPT significantly decreased ex-
pression of SPT mRNA (figure 2G, lower panel). This result
indicates that the SPT enzyme plays an important role in
HCV replication.

Inhibition of the replication of a subgenomic HCV-1b rep-
licon by an HMG-CoA reductase inhibitor (si tin).

examined the effect on HCV replication of 2-HP-B-CyD, an
agent known to deplete cholesterol directly from membranes. As
demonstrated in figure 44, 2-HP-B-CyD also suppressed HCV
replication without cytotoxicity, To confirm that 2-HP-8-CyD
did not inhibit firefly luciferase activity nonspecifically rather
than by suppressing HCV RNA, we incubated recombinant fire-
fly luciferase with various concentrations of 2-HP-B-CyD in the
culture medium, and the medium was subjected to luciferase
lysis. As demonstrated in figure 4B, 2-HP-B-CyD did not

HMG-CoA reductase inhibitors have been reported to suppress
replication of subgenomic and genomic HCV-1b replicons [15,
16]. Because cholesterol is another important component of
lipid rafts, it may be speculated that depletion of cholesterol by
HMG-CoA reductase inhibitors disrupts the lipid raft, affecting
the ability of the HCV replicon to replicate in Huh7 cells. To
confirm the effect of HMG-CoA reductase inhibitors on the sub-
genomic HCV-1b replicon, we examined the effect of simvasta-
tin by means of Huh7/Rep-Feo cells. Cultures of Huh7/Rep-Feo
cells with simvastatin at concentrations of 0-100 pmol/L
showed a dose-dependent reduction of the subgenomic HCV-1b
replicon (figure 3, upper panel). The MTS assay showed that
treatment with simvastatin had no toxic effect on Huh7/Rep-
Feo cells in the dose range used (figure 3, lower panel). These
results demonstrated that simvastatin specifically suppressed
replication of a subgenomic HCV-1b replicon. However, be-
cause recent studies showed that statins suppress HCV replica-

‘

affect luciferase activity. These results indicate that cholesterol
itself plays an important role in HCV replication.

Synergistic inhibitory effects of myriocin with IFN, simva-
statin with IFN, and myriocin with simvastatin. We carried
out the following assay to determine whether myriocin and IFN
have a synergistic inhibitory effect on HCV replication. Huh?/
Rep-Feo cells were treated with combinations of myriodn and
IFN at various concentrations. The relative dose-inhibition
curves of IFN were plotted for each fixed concentration of myri-
ocin (0, 30, 100, and 300 nmol/L). As demonstrated in the upper
panel of figure 54, the curves shified to the left with increasing
concentrations of myriocin, demonstrating the synergy of the 2
drugs against the subgenomic HCV-1b replicon. Isobologram
analysis also confirmed the synergy (figure 54, lower panel). To
determine whether this synergistic effect was associated with up-
regulation ofthe IFN -stimulated gene responses, we investigated
the combined effect of myriocin and IFN on ISRE activity. As

demonstrated in figure 5B (upper panel, right), myriocin did not

tion through inhibition of geranylgeranylation of certain pro-
enhance the ISRE-Renilla luciferase activity induced by IFN, but

teins rather than inhibition of cholesterol synthesis [15], we also

Figure 2. Specific inhibition of the replication of a subgenomic hepatitis C virus (HCV) genatype 1b replicon by myriocin. A Inhibition of HCV replicon
replication by myriocin. By use of Huh7/Rep-Feo cells expressing a selectable chimeric luciferase reporter Feo gene, the intracellular replication level
of an HCV replicon was quantified on the basis of luciferase activity |22, 25] Huh7/Rep-Feo cells were cultured with various concentrations of myriocin.
After 96 h of treatment, the luciferase assay was performed, as described in Materials and Methods (upper pansl] In the dimethylthiazol
carboxymethaxyphenyl sulfophenyl tetrazolium (MTS) assay, Huh7/Rep-feo cells were cultured with various concentrations of myriocin for 96 h flower
panel). Data are means = SOs of triplicates from 2 independent experiments, 8, Northem hybridization. Huh?7/Rep-Feo cells were cultured with various
concentrations of myriocin and harvested at 96 h after administration. Ten micrograms of total cellular RNA was electrophoresed in each lane. The
membrane containing the HCV replicon RNA was hybridized using a digoxigenin-labeled probe specific for the replicon sequence (upper panell and 285
human ribosomal ANA (fRNA) was used as an intemal control (lower panel). Lane 1, no myriocin; lane 2, 300 nmol/L myriocin; lane 3, 1000 nmol/L
myriocin. €, Westem blotting. Ten micrograms of total cellular protein was electrophoresed in each lane. Anti-NSSA monocional antibody was used
8s the primary antibody to detect HCV proteins fupper panel], and -actin was used as an internal control (lower panell Lane 1, no mynocin; lane 2,
300 nmol/L myriocin; and lane 3, 1000 nmol/L myriocin. 0. No enhancement of imerferon (IFN}-stimulated response element (ISRE) promoter activity
by myriocin. To investigate whether the effect of myriocin was associated with the activation of IFN-stimulated genes, the ISRE-Renilla luciferase
plasmid was transfected into Huh7/Rep-Feo cells in the presence of myriocin. The upper panel demonstrates the ISRE-Renilla luciferase activity at 48 h
after transfection. The lower panel demonstrates the firefly luciferase activity of the Huh7/Rep-Feo cells, reflecting HCV replication. Data are means
+ SDs of triplicates from 2 independant expariments. *P < 05 E, Decreasa in the sphingomyalin (SM) content of Huh7 cells after myriocin treatment.
The change in the cellular phospholipid content was analyzed by thin-layer chromatography. Huh7 cells were cultured alone or with 100 nmol/L myriocin
for 96 h. PC, phosphatidyicholine; PE, phosphatidylethanolamine. F, Restoration of the HCV replication that was suppressed by myriocin after the addition
of phytosphingosine. Huh7/Rep-Feo cells were cultured with myriocin alone or with various concentrations of phytosphingosine. The luciferase assay
was performed after 72 h of treatment {upper panel) Huh7/Rep-Feo cells were aiso cultured with phytosphingosine alone as indicated for 72 h (lower
panel] Data are means = SDs of triplicates from 2 independent experiments. *P < .05. G, Suppression of HCV replication by knocking down of serine
palmitoyltransferase (SPT) with short interfering ANA (siRNA). Huh7/Rep-Feo cells were transfected with 10 nmol/L siANA ofigonucleotides targeting
the LCB1 subunit of SPT or control siRNA targeting green fluorescent protein (GFP). The luciferase activity of the HCV replicon was measured 72 h after
transfection (upper panall SPFT mANA expression at 72 h after siANA transfection was analyzed by real-time polymerase chain reaction. The SPT mRNA
level was measured relative to 185 rANA (lower panel] Values are shown as ratios to negative control levels and as the means = SDs of triplicates
from 2 independent expenments. siRNA—), no siNA. *P < .05.
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Figure 3. Inhibition of replication of a subgenomic hepatitis C virus
genotype 1b replicon by simvastatin. Huh7/Rep-Feo cells were cultured
with various concentrations of simvastatin, and the luciferase assay was
performed after 48 h of treatment (upper panell The dimethylthiazol
catboxymethoxyphenyl sulfophenyl tetrazolium assay was performed af-
ter Huh7/Rep-Feo cells were cultured with various concentrations of
simvastatin for 48 h (lower panell. Data are means = SDs of triplicates
from 2 independent experiments.

itsignificantly enhanced IFN-induced suppression of the fire-
fly luciferase activity reflecting HCV replication (lower panel,
right). This demonstrated that the synergistic effect was not
caused by up-regulation of the IFN-stimulated genes. We also
assessed the synergy of simvastatin with IFN and of myriocin
with simvastatin. In each case, the 2 drugs showed synergistic
effects at the concentrations indicated (figure 5C and 5D), In
all cases, the MTS reduction values at the drug concentrations
used in this assay did not show any significant decrease (data
not shown). These results indicate that the synergistic effects
on HCV replication of IFN with myriocin, IFN with simva-
statin, and myriocin with simvastatin were exerted through
their pharmacological effects and were not due to the aug-
mentation of cytotoxicity.

Suppression of JFH-1 HCV replication by myriocin and
simavastatin. The experiments described thus far were done
using the subgenomic HCV-1b replicon system. Recently, Wa-
kita et al. [19) established an infectious HCV model in cultured
cells. This system, known as the JFH-1 system and based on
genotype 2a HCV, secretes viral particles into the medium, and
the medium is infectious for chimpanzees. This JFH-1 system
completely mimics HCV infection in vivo and is considered
more suitable for analyzing the effect of drugs. Therefore, we

examined the effect of myriocin and simvastatin using the JFH-1
system. Huh7.5.1/JFH-1 HCV cells were cultured for 96 h with
1000 nmol/L myriocin, 10 wmol/L simvastatin, 1000 TU/mL
IFN, and a combination of 1000 nmol/L myriocin and 10
pmol/Lsimvastatin. The intracellular JFH-1 HCV RNA titer was
analyzed using real-time RT-PCR. Asdemonstrated in figure 64,
intracellular JFH-1 HCV RNA treated with myriocin or simva-
statin decreased to 60% of control in 96 h, demonstrating that
the inhibitory effect of myriocin and simvastatin on replication
was not restricted to the subgenomic HCV-1b replicon. When
both agents were used in combination, JFH-1 HCV RNA also
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Figure 4. Inhibition of replication of a subgenomic hepatitis C virus

genatype 1b replicon by 2-hydraxypropyl-8-cyclodextrin (2-HP-B-CyD). A
Huh7/Rep-Feo cells cultured with various concentrations of 2-HP-B-CyD
for 48 h, The luciferase assay was performed after 48 h of treatment
(upper panel). The dimethyithiazol carboxymethoxyphenyl sulfophenyl
tetrazolium assay was performed after Huh7/Rep-Feo cells were cultured
with various concentrations of 2-HP-B-CyD for 48 h (lower panef). Data
are means = SDs of triplicates from 2 independent experiments. 5,
Recombinant firefly luciferase incubated with various concentrations of
2-HP-B-CyD in the culture medium at 37°C for 48 h. The medium was
collected and subjected 1o luciferase analysis. Data are means + SDs of
triplicates from 2 independent axperiments
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Figure 5. Synergistic inhibitory effects of myriocin with interferon (IFN). simvastatin with IFN, and myriocin with simvastatin. 4 Synergistic inhibitory
gffect of myriocin with IFN on hepatitis C virus replication. Huh7/Rep-Feo cells were treated with combinations of myriocin and IFN at various
cancentrations. The upper panel shows the relative dose-inhibition curves of IFN plotted for each fixed concentration of myriocin (0, 30, 100, and 300
nmol/L). The lower panel shows the isobologram analysis for the combination of myriocin with IFN. B, IFN-stimulated response element (ISRE) promater
activity induced by a combination of myriocin with [FN. Huh7/Rep-Feo cells transfected with ISRE-Renilly luciferase were cultured with various
concentrations of myriocin alone fieft) or with 100 1U/mL IFN fright). The upper panel demonstrates the ISRE~Renilla luciferase activity at 48 h after
transfection, The lower panel demonstrates the firefly luciferase activity of the Huh7/Rep-Feo cells, reflecting hepatitis C virus (HCV). Data are means
+ SDs of triplicates from 2 independent experiments. *P < .05. C. Synergistic inhibitory effect of simvastatin with IFN on HCV replication. D,

Synargistic inhibitory effect of simvastatin and myriocin on HCV replication.

decreased to almost 60% of the control at 48 and 96 h after
treatment. However, no evident synergistic inhibitory effect was
observed (figure 64). To clarify the inhibitory effect of myriocin
on JFH-1 HCV, we performed Western blot analysis for JFH-1

HCV proteins. As d rated in figure 6B, a substantial de-
crease in the core and NS3 proteins of JFH-1 HCV was observed
96 h after treatment with myriocin, confirming the RT-PCR re-
sults (figure 6B).
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Figure 6. Suppression of JFH-1 hepatitis C virus {HCV] replication by myriocin and simvastatin. A Cells containing JFH-1 HCV treated for 98 h with
1000 nmol/L myriocin, 10 wmol/L simvastatin, 1000 IU/mL IFN, or a combination of 1000 nmol/L myriocin and 10 umol/L simvastatin. The cells were
collected at 48 and 96 h, and the JFH-1 HCV RNA level relative to 185 rANA was analyzed by real-time polymerase chain reaction. Values are shown
as the ratios to negative control valuss (cells recaiving no treatment] and as means = SDs. B, Westem blotting. Cells containing JFH-1 HCV were
treated with 300 or 1000 nmol/L of myriocin and harvested at 96 h after administration. Ten micrograms of total cellular protein was electropharesed
in each lane. Anti-core monaclonal antibody (MAb) and anti-NS3 MAb were used as the primary antibodies to detect JFH-1 HCV proteins. B-Actin was
detected as an internal control. Lane 1, no myriocin; lane 2. 300 nmol/L myriocin; and fane 3, 1000 nmol/L myriocin

In the present study, we demonstrated that the sphingomyelin
synthesis inhibitor myriocin suppressed not only replication ofa
subgenomic HCV-1b replicon but also replication of the JFH-1
strain of infectious genotype 2a HCV. We also demonstrated
that simvastatin suppressed replication of both a subgenomic
HCV-1b replicon and JFH-1 HCV. When a subgenomic
HCV-1b replicon was used, the anti-HCV activity of both myri-
ocin and simvastatin was enhanced synergistically with IFN.
Moreover, when myriocin and simvastatin were used together,
their anti-HCV activity was enhanced synergistically.

What is the mechanism by which myriocin suppresses viral
replication? Because myriocin is a specific inhibitor of SPT,
which catalyzes the first committed step of sphingomyelin bio-
synthesis, we speculated that myriocin exerts its action by inhib-
iting production of downstream substrates, especially sphingo-
myelin. The findings that siRNA targeted against SPT decreased
HCV replication and that HCV replication was restored by ad-
dition of phytosphingosine, a precursor of sphingomyelin, dem-
onstrated that the effect was specific to SPT activity. Moreover,
the fact that treatment of Huh7 cells with myriocin did not en-
hance the ISRE promoter activity indicated that the inhibitory
effects of myriocin were independent of those of IFN. It is known
that intracellular replication of most RNA viruses occurs on cer-
tain membrane structures—including the endoplasmic reticu-
lum, the Golgi apparatus, endosomes, and lysosomes— by mak-
ing replication complexes at these sites [5-7]. For HCV, it has
been reported by several groups that in vitro replication activity
islocated in the membrane fractions of cultured cells [26-28]. In
addition, newly synthesized HCV RNA and the nonstructural
proteins in replicon cells were colocalized in detergent-resistant

membrane structures, most likely lipid rafts [18]. Caveolin-2, a
lipid raft protein, was also shown to colocalize with the non-
structural proteins [18]. According to these findings, the HCV
replication complex machinery is considered to form on a lipid
raft. Therefore, because sphingomyelin is the major component
of the lipid raft, it is plausible to speculate that myriocin dis-
rupted lipid raft formation and inhibited HCV replication.
Cholesterol is another major component of lipid rafts and
might also be targeted for anti-HCV therapy. Because choles-
terol is synthesized in the mevalonate pathway, an inhibitor of
the pathway might act to disrupt lipid rafts. In accordance with
this concept, statins, which are HMG-CoA reductase inhibitors,
already have been reported to suppress the replication of ge-
nomic and subgenomic HCV-1b replicons [15, 16]. In the
present study, we also confirmed that simvastatin suppressed
replication of a subgenomic HCV-1b replicon without toxicity.
Moreover, we showed for the first time that the suppressive ef-
fect was also observed in an infectious HCV-2a model of JFH-1
HCV. Meanwhile, recent studies found that the effect of statins
was attributable to inhibition of geranylgeranylation rather than
depletion of cholesterol, because addition of geranylgeraniol res-
cued HCV suppression induced by statins [15]. However, al-
though geranylgeranylation might play a role in HCV regula-
tion, the importance of cholesterol itself has not yet been
determined. To clarify further the role played by cholesterol in
HCYV replication, we investigated the effect of 2-HP-g-CyD,
which is known to deplete cholesterol directly from cells. As
demonstrated in figure 4, specific suppression of HCV replica-
tion by 2-HP-B-CyD indicated the importance of cholesterol
itself for HCV replication. It is unlikely that these agents sup-
pressed replication of the subgenomic replicon through inhibi-
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tion of encephalomyocarditis virus internal ribosome entry site
(EMCV-IRES) activity, because they also significantly sup-
pressed replication of a full-length genomic HCV (JFH-1 HCV)
that does not include EMCV-IRES (figure 64; data for 2-HP-8-
CyD not shown).

Although we observed an inhibitory effect of myriocin and
simvastatin on both the subgenomic HCV-1b replicon and
JFH-1 HCV, there was a difference in efficacy between the 2
HCYV systems; the subgenomic HCV-1b replicon was more sen-
sitive to and was more strongly inhibited by either agentalone or
in combination, compared with JFH-1 HCV. This result was
unexpected, because we had speculated that these agents might
be effective irrespective of the viral isolate if these agents targeted
not the virus itself but rather host factors, such as lipid rafts,
However, there are several differences berween these 2 systems,
and we cannot directly compare the results. In particular, the
subgenomic HCV replican lacks viral structural proteins and has
only an HCV RNA intracellular replication step, whereas JFH-1
HCV includes all steps of the HCV life cycle. We do not know the
precise target of the agents, and further studies are still needed.

Is it really possible 1o use these agents in clinical HCV treat-
ment? Especially because statins have been used in the treatment
of hyperlipidemia for many years worldwide with proven safety,
it would be ideal if we could use statins as one therapeutic appli-
cation for anti-HCV therapy. Most recently, O'Leary et al. [29]
undertook a human pilot study and treated 10 patients with
atorvastatin for 12 weeks; they reported that there was no statis-
tically significant change in HCV RNA levels compared with
pretreatment levels, The reason for the discrepancy between in
vitro and in vivo findings is unknown. However, as also dis-
cussed by O'Leary et al., the most plausible explanation for this
discrepancy is that the plasma concentrations of atorvastatin af-
ter a conventionally approved dose were unlikely to reach those
found to be effective in cell culture medium. According to their
calculations, to inhibit HCV RNA replication the plasma ator-
vastatin concentration should be 3 logs higher than that
achieved by a conventional dose. However, even though it would
be difficult to inhibit HCV RNA replication with statins alone, a
clinical antiviral effect might be still achieved if statins were used
in combination with IFN (or myriocin), because a synergistic
effect was observed in our in vitro study. To determine the syn-
ergistic effect in vivo, however, further clinical trials are needed.
On the other hand, although promising in vitro, myriocin has
not yet been used for human clinical diseases, and its safety has
not been established. However, in chimeric mice, the plasma
myriocin concentration equivalent to culture medium effec-
tively inhibited HCV RNA replication, and drug toxicity was not
observed at this concentration [30]. This finding suggested the
possibility that myriocin could be used in vivo, although further
studies are needed.

In conclusion, we have demonstrated that inhibition of the
sphingomyelin synthesis pathway and the mevalonate pathway

both effectively suppressed HCV replication in vitro, indicating
that lipid metabolism could be an important target for new anti-
HCV therapies.
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1. CREBMFRICHT I2AMOEDN

CEIFF# > 4 VA (HCV) 12, BT 2L BNR
\ZHIR S D TTREMEIRIES, FDEL (0% B
fE) dYFsEARd %, MR, HCVEHHRL &
) EREBISBEEBI T, BLOBETELET
HCVizEER S B = L 2 4, BMERERIGH
YD, COFREIBMEFLTS Y, BIERE
ORI ORER, B LIAER LR~ L BT
+2. ZoOMoOBHIEAT— Y%, FRLTE
(=& DFO(MME{EZ L), F1 (mild fibrosis). F2
(moderate fibrosis), F3 (severe fibrosis), F4
OFBEZE) (T TREfili§ 2 &, #ME{Lo L RLEE
i£010~013 unit/FERWSHTED, #10
ETIRATF—VilkfTTacics. /. =
OBMER 7 — VIR EFRICHBL TS
n, HAETCIEFO~1 Tlx 0~05%. F2 Tk 1~
2% DRMBTHLZOIZH L, F3 Tl 4~5%.
F4 Tit 6~7% ORMETHHEEh TV T
72 b IFHREE AR O & D RMHERE N D
O, WML HEITT B LMD LA LITH
RO A2 RBIZL D, T DIBEOK
R & AT ERIE FMFH3TASEL,
ENEFEYICLZRTOBIMNELED, DS
 72% IFHCVEBSREZWRE LTS, —J5, &
WS A X DHCVA SRR S s &, IF#iiusiio
RIEEFETIA2oLPFHMESIRTE), R
I (S iE 7 4 v A PR & IR LD MR TP
MMETHLILEZLRTWAS., LT,
CRIUBHERF Jei 3 2 WMt H i, HCV OHFER
L, chic X AFREDIENIL, FEZE~DE
BYHE, ChittoTbaS3hIHREHD
MikTH s, Thbh, HCVOHFERDY S 1 HEE
ThHh, ShHTEEWEEIE, CRUFRDER
Fh L SEREEASKR DB L 2 5. HCVHEERZ
Hiy: LABRClE, HRSREFINETR ¥
A VAMOBAFE LT, B|{ETH (genotype),
% A b A M, HCVB{=FZ R (ISDR : interferon

BAAMEEME Wo7E W18 .- FR20%1 B10E

(58)

sensitivity determining region, 27 fHRZE
®) A EEMOBETFE LT Film E5
IFRME (oo EE, FFIRIG{EDRE, BMI (body
mass index), LDL (low density lipoprotein) 3
VAFO—Mlie EFBITFohTHS,

2. CRMBMFRICHT IERMAN K1

-~

CEUBYERF I+ 2BMA 1 Fo4 w1k, K
Eliz BT 2002 4F 1 B A pF R AT (NIH),
2004 FICBFRZE (AASLD) i 6REh TV D
, bUBENCBEWTIE, HEH@E OTFFTERE
L LT, [CRRUBRIFAGROMEELIZNT S
HA4FSA (] LT, mEEs (G
EEERE DI TELDLENTWASY. bAE
TIZHCV RNA & 100KIU/ml Z 712 1Meq/ml
#F 7-12 300fmol/ILL L& # Y 4 LA E L, #@E
it Dgenotype 1 217 1 W ZRMAEFTIL,
PEG-IFNo2b (2 4 >~ } T ¥®) + ribavirin ( L
A b—®) fFMEEE (48 M) %V LIEPEG-
IFNo2a (7 A®) +ribavirn (I<H A®) fif
Fi e (48 M M), genotype 2 228 £ L A Mk
i ) T IZPEG-IFNo2b + ribavirinflf /i #8:  (24
M) ZEMoOXEELTWE, —FH, EB74
b ZRAECLE, TEN B EE & ribavirinOf F
HETIRERDBRICIFIEALEN W I LD G,
B a7 WIFN U iR 2 h T
w3, T b Egenotype 1 oEY 4 L A REE
HTIRIFN HoERRE (24 8M) ¥ 72 I12PEG-IFNa2a
(24~48 M), genotype 2 2% 7 £ IV A RHE
Bl TIZIFN e (8~24 MM) Z Z-iXPEG-
IFNo2a (24~48 M) ZEAR L LTWD, 1,
genotype 1 2*2% 7 4 I Z LS O FCIKAERTFTE
TETIHIFNG (7= >®) EBIRTHIEZH
HELTwWwS, Ebic, 4 F54 y0fRE
LT, Y4 ARERN BESHT, YSE
1) OIHEIPTIZIFN W S AL ETH B L
X, EHER ICHCV RNAD B 6w



1. CEMBERFAICHT 2AMOED

CRIFF#£™ 4 VA (HCV) ix, BH3 2L HA
ICHEE S h 2 TR IZEL. E0& < (70% #
[E) p4FSRed 5. Mk, HCVEZHERL L
BB E BTN 2L OMEFELET
HCVIZHEEE S L3 = L & £, MFESE BUS DR
T2 ZORRHIEBEFETH, WIERSE
ORBEOFHR, WMAEER LR~ BT
+3. ZoMOBMLAT—Y %, IRLGH
(=& h FO(##E{L%Z L), F1 (mild fibrosis), F2

(moderate fibrosis), F3 (severe fibrosis). F4
(FFREE) (VT TRl 2 &, Mo RE
12010~013 unit/FFEEHERTED, $10
ETIAF—-VMTTEIEIERS. T2
OWMEIEA 7 — VIZFF M L TR L TS
D, HAFETIAFO~] Tit 0~05%, F2 Tiz 1~
2% ORMETHLIDIIZHL, F3 Tl 4~5%,
F4 T2 6~7% OHMETHLLENTVS. T
ZhL TS LAREEORE DR IZEV G
DO, WMIEEAITT S L RMEL LA L
RBO®) A ZRBIZH L, £/ bIBEOK
AR & ATE R, EMFE 3T AIEL,
EMRFHEMc L2 CoBIMNELED, 09
5 72% IZHCVIRRE FME LTwa. —H,
A AN E WHCVAHEBR 2 1 2 &, PR
REFEFETII2Z @GS TED, R
PR3 £ v A SRR & F A L oo ML R T B
MHEETHLLELZLNTVA, LS T,
CRIBHEIT 22163 5 it B iyid, HCVOEERR
L, TR BIFREDOIERL, IFEE~Of
Byt ShickoTb AL 2N FREMRD
MkTHAH. b, HCVOBEEY N 1 BIR
Thh, ThHTEeVwla: CRITROEE
Fh L REBIMEROBME 25, HCVHEERZ
B LTI, BRORFHRTIE. ¥
A nAMOBETE LT, ®ETA (genotype).
7 4 A Mt HCV#{=1 %R (ISDR ! interferon

BExANSSNE WO7E W1 8- FR20%F1 A108

(58)

sensitivity determining region, I 7 #RE
M) WEEMOBETLELTIE Fib %50
IF LD REE, FIRI{EOEIE, BMI (body
mass index), LDL (low density lipoprotein) =
LAFOo—Lliz EAaBiFoRTwS.

2. CEMBMERIFRICHTIAMAT K31

-

CRBERLICHT B8 FT A ~id, %
Eiz 33T 2002 48 = By = /RF SR AT (NTH),
2004 F IZHFR#E 4 (AASLD) 2 6mEhTwd
A%, hABICBVWTIE. BEFDEODRER
& LT, [CRI R BRI it iR {Lic 35
4 FS41(F]) ELT, PEES (G
LHEME b TE EHoRTWAY, bHE
TIRHCV RNARA® 100KIU/ml Z 721 1Meq/ml
7212 300fmol/IELEE YA L ARE L, ME
h# D genotype 1 28 Y 4 Vv AREMTIZ,
PEG-IFNa2b («2# 4 > b 0 »®) + ribavirin ( L
A< b—P) fEFMEE (488M) Z2v LIZPEG-
IFNo2a (#4773 A®) + ribavirn (I 2H 2®) ff
FA#EEE (48 M), genotype2 2 4 VAR
i 7l T IZPEG-IFNa2b + ribavirin fF Al #¢ &= (24
HMH) THEBOXERELTWE, —%, EvA
W A RAEPTIE, IFN BB E: & ribavirinBEAI#E
ETIRERDRIZIZEAEEN VW LD G,
B ER A A A e WIFN I AR S h T
WA, T4 Egenotype 1| B2E7 4 b AffE
#CIZTFN Hiahie ik (24 34M) £ 72 (IPEG-IFNo2a
(24~48 M), genotype 2 2K £ L A RIE
FTIRIFNNL ST (8~24 MP)) % 7o IXPEG-
IFNo2a (24—48 MM) 2 EKE LTS, £72,
genotype 1 2*2W 7 4 v 2 RUSORREFE
BECIRIFNG (720 2®) BIRTHLEH
HELTwW2. 262, ¥4 F34 yofiEL
LT, 74 vAREHN BRSHT, VY
1 ¥ OIENERRFTIRIFN BN SR ETH S &
=i, G PIZHCV RNAORYEEAS 5 e

v-19



8. CREUFOERAC RS/ B8RS

pEs Genotype 1 Genotypa 2
®OoAIL2AR
1Mea/mL . :

Peg-IFNa2b + Ribavirin (48 &) e

1 OOKil;/I',I'Il'I.L Peg-FNa2a + Ribavirin (48 M) Peg-IFNe2b + Ribavirin (24 ML)
BlLE
EO/ILZR
} oMummL[j}l;nL IEN (24 38) IFN (8 ~ 24 M)
SOOI Peg-FNu2a (24 ~ 48 M) PegIFNa2a (24 ~ 48 35M)
e |

Genotype 1, MO LVARLADRMIEFERICIZ IFN-§ - Feron DRSZEFRIL TS

C BREERROAR (4 F5A /0fE)

1. BRSORDAILARER, BASHTRA/F—J0EUEUVOHEBRED, EMOEEXTED.

2. MOAILAREN, BRSENTU/EUVDIMENTR S /9D 1 0VOREBSTAETES.

3 A4 99—7::%1?5!}!!@[: HCV-ANA OBRE{LABSNELVERTIR, FREERLECERETHEEELE

Genotype 1 - B2 ILAREFICHT S Peg-IFN + U/ (EU /S EMEOHA FS5> (ME)

@ 12 WEIAIC RNA BEt{EA
48 BHEMGET SVR £
@ 1385 24 BFTIC ANA B EH
72 BOGARERINEET SVR 28EY
OEE, SHHEMNT. Hb-WEBC ERASSESETOAMTREERPLOFRSNSER
MEpYE, HHLE, RHWCKELT (488~ 72 8) REEEEY
@ 24 BET RNA litEH'D ALT EER{LH
48 BOERMMATICIDEN ALT ER(EEREEETY

C UMERFRICRTIBRSHA K1Y

AVF—210BIRSORA
C BEMMEIICR L TA 9 —7 1 O OBRSRIEARORNOEE S L, AmMEN0ERD, EBFH (R
FETH) OORENMEERBRIETHS.

IMi® ALT IER C BIFEEMINDRD AL AMAA K512/
mieg#= 1565 mMR< 1575

2~4ARBCIBALT @770 ALT | BREMCERFADPOBOEEY D, THEES
ALT = 30IU/L lm&! UERRCRAOOEE, REUR | FERERTL F2A2 LLEDRICAD AL
SEREL, NI/ VARMEZES. AREEER.

ALT31 ~40IU/L | A4 )LAREORIL. RIEFFAamICR LS.
WETY, J4)LAR SEZEEEEL. @70 C UBHFUARICEUT, ANEERRTD.

EFTIXIFREERCE RS T2 B B #50N%) 2 o8 - EELAES51T
LMo T2 2 LAMHESh T A, A NAREE (G6#) BRIOWHMSS D Vi, it

— %, CEMBHEIF RIS MBS ES S L5 BEIc BT (RATH) OIFN NS 5210 ik 2 8
X, MEERTEYE 2o REA (MEM. 3 RILZZEFFAEEShTVS. T, BET

(59) ExAMESER Ho7# K18 . ¥H20% 1 A108



60

IZHCV RNARBETALTIEROVWHY [ EER
HCRHEBMEN£YAVAF ) TUIHLTS,
FrE{toiEmE 25 0/MED 15 AT TH S
E, PSR L TS EMY D% ) FE
FTLIENG, ALTA31~40 Th - T HIBERF
il Lot 2 1, ALT 30 LT 0
T 4 BF A 4T P AR E (L o0 E IR P % Se i A0 h 45
BELL oA (F2A2 BLE) TidH Y 4 M AfME
FEBRTHE IO TS,

3. BEAMOIET >R

1) BHICEIFERLEMOIETF X

B Cld, CEMBIEITFSic a4 DG L
T, &% {  5PEG-IFN + ribavirin ik 48 38 ]
DEMAWEIRINTED, BL{ DT AN
#BohTwas. Zo) bMannsh ik, WEIEHE
@ 1530 #1% PER K DIFNo2b + ribavirin P H 8
(IFNe2b 3MU M 3 [, ribavirin 1,000~1.200
mg MH) &, #HAMPEGIFNa2b + ribavirin
#F A ¥ (PEG-IFNo2b 15ug/kgM 1 [, ribavirin
800mg #MH), {EHRPEGIFNo2b + ribavirin
HE A (PEG-IFNa2b 1.5pg/kgill 1 [ 4 MDD
%, PEG-IFNa2b 05ugil 18 44 38, ribavirin
800mg) b= EVES IZWfH T A Hi LT 5.
ZHhic Xhidgenotype 1 ODSVREZEFNTH
33%,42%.34% Td H, AKDOPEG-IFNaZb+
ribavirind = OWEE R L T 5. /2, ribavi-
rin®3E5- 0 iE 10.6mg/kg/ B EL L iR A0S
PolcbWMELTWD?, %/, Friedbid, ®
[ 1,121 #1 % PEG-IFNa2a + ribavirinfif FHEF
(IFNo2a 180ug+ ribavirin 1,000~1.200mg),
PEG-IFNa2a+ 72 £ #& (IFNa2a 180ug).
IFNo2a+ ribavirin (IFNa2a 3MU3M 3 [8] + ribavi-
rin 1,000~1,200mg) @ 3 B MIZEE(ES (SWH
RRBOBEMERLTWA. Zhus L uidgeno-
type 1 OSVREIEFhEFh 46%, 21%. 36% T
dHolzy,

BEAHERNME Mo7E W18 - F®2081 A108

(60)

2) hrrEICE TR AFOIETF X

HAENZ BT, genotype l B2l £ L
ARMEMIH LT, 48 @MOPEGIFNa2b (15
pgM 1 @) + ribavirinBf F#tE & 24 M DIFNa
2b+ ribavirin EFH#REO SEE L BB 3 = 2
b7z, ribavirin® % 5t (2 Manns 5 OIS I %
&, AW 60kgllTid 600mg/ B, 60kg% & 2
80kgllTi 800mg/H. 80kg % #8 2 73413 1,000
mg/HESh Chicthid, BEFRELT
IFNIEHMOEREA T 2EAIEL LT
7=D (21> &3, PEG-IFN + ribavirin ff it 0
SVRHE (£476% (121/254) T 0. XK D
IFNa2b + ribavirin#iE O SVR 45448 % (113/252)
ERHMPETH-Y. B64, BicBIhbh
7o4x18] 20 FERIC L 5 IR T2, SVR#EA S
T 578% (67/116) DEMTH 7. Lo bk
MERHTIL 652% (60/92) DSVRETH LD
(AL, #FEdIEMTIX201% (7/24) OSVR
MIZEEELZ LAMESLY, MEAICE P
1k - @it % 2 FoolETR T 5 = & AT
K2k aZEtERLTWSES., T PEG
IFNo2a+ ribavirin#i£12 43T S 20 EG#FI200
FleSt LBMERBSBS 2bh/:. Th
= X 1LIZPEGe2a (180pg. M 1 [H) +ribavirn
(600~1,000mg/H, H)48 MOSVRHE 61%
(60/99) C, PEG-IFNa2a i 5} 48 MM&EMDSVR
M 26% (26/101) IHo#E LT BT 2 EMAE &
LTWwaY,

—7. genotype 1 2% 4 v AP DHiE
# k=% % PEG-IFNo2b + ribavirin ) Bl & B8
(VWL OthersitBE) b B bhTwd, =
ORBRTIZ, WY TOgenotype 2/3 TIZEIVRY
TOHEMTL T THLLOMEICLETE,
24 MM DPEG-o2b (1.5ug/kg. M 1 [@]) + ribavin
(600~1,000mg/H. sl H) ### & IFNa2Zb + ribavi-
rinfifiE L OB TE I abh/ Shiz i,
SVRHE (2 # A% 87.3% (55/63) THE®D 77.0%
(47/61) IcHEBLToRSY L @it GF
) PR XY, F /-PEG-IFNo2alii sl

v-21



# (180pgM 1 [ 48 M) @ B # (X, genotype
2a/2hTIX71% THo 7=

3) EMBDRREBRF

IFNIZ & 59 1 L A EMIEREEI I, 58T
puPed D 64 HMMHCVASHsiatEb L T
WA LESVRETZON—EHTHED, =
OFETIXERET 6 7 H Lzwv 22 HEH
TahwviesH, BHERHSEHEFHOBNTCE
HEREDRA S, WEMEPEENT L L {135 MEE
WCHEM AT TS L EARAETHS. E
WABENOERSRTFHMEFELTIRYA VA
ZMEFLEEETHID, 55940
AWMBEFREAE,OHETS D, HCVOMET
i (genotype) @ 2a. 2b, 1bOMIZRhE L5 <,
A NAR|AECIFEREICL T ERELA
bNTWS. 26z, 1b8oLH T2, HCV
DONSSARURD 40 7 3 7 Bt IFN HUBR i D1
MR i IC 5 = & A'Enomoto 6 12 &
DL ER, COHPMRILIISDR (interferon
sensitivity determinant region) L@ EhTw
5. bbb, COFURISERD 2 EFER (wild
type) TIXIFN HialftiE CSVR & 2 2 B IX &
bLbHTEL 4B EZEROSH ZERE (mutant
type) TIZEH THWSVREZRL, 1~3 Mz
Ko & 5P MAE (intermediate type) Tl Z Dh
MOSVREZRTY, A WEETFE LTI
IERE - M - IFRHE(E 2 YRS T 2
SEMEMEh TV,

—Fi, 4 ¥ ¥ —T 0 EEEO BRI RT
M ET X, HCVRNA MK D## (HCV dynamics)
ICk DB SR, T AN ABRE{CEN L iGRe
EAHMWT LI LM S TS, Neumann
iz &, HCV dynamicsiZiZIFN$#EY- 24 i
MR EEICHCVRA ML T 5B 1ML, =
s &k E, MBI TANARRLTHE
2HEAH D, 85 1 HIZIFNIZ X 2 HCV i
lad 6 DHCVIEXL - 7 27 L, B 2H
BRI D HEEE & v 4 L AR 2 2 LT
Wik ENDY L {IZPEGIFNE ﬁbavirin‘[ﬁ‘ﬁﬁ

(61)

61

WMEIZBWTIE, ¥ 2 HOHCVRA A
ZSVRIZMET L Z LA dEEn. ploki
FUSHEA RFM 2 M AR THICEKETHL &
BRTWD, BRI, HEMLE 4 8MDA
DHHCVRNAK#E{E (HCV RNA<50IU/ml) &
BNl A A% (rapid virologic response :
RVR), 12 BB A DO S v Lidde 5 RGN
HELT 2loghl LT 2 RMY £ L 2AZR
(early virologic response : EVR) &4 4 2 &4¢
M 2 hTv 5. Fried 5 O TIZPEG-IFNa
2a & ribavirinff A M 48 MEM BT, EVR
AR Hn-fEFD 65% (253/390)ASVRE % -
=@oizx L, IEEVRHFTIEISVRIE 3% (2/63) 1=
MELDSEHMELTVS. —F, Hlpn
12 38 H THCVRNARE{% 7> 24 MTHELL T
WwASEM (slow virologic response) Tix, 72
MMEAEC L D 43 MMIGHEL H ISR THRD
HREIEL ML S5 (40% *f 64%), SVRE
12 17% 25 29% I EL72Z EABergh iz &
hfitEshTwa1o,

4) Y-PERS# R RSIMELDE MM

PEDXS et o#RET SR, B L
TF MY B R% T OHL#R 3 B 3t [ BF EY-PERS
(Yamanashi-PEG-interferono2b-Ribavirin Stu-
dy) TS LA EE R L. BiEM
523@ITH D, TORMIIPEGIFNa2b+ V) /i
1) HEEA 393 A, IFNa2b+ 1) 25 O A
65 f#l, PEG-IFNa2a7* 55 #l, €A 12 A TaH -
o WMEEOBFUTER E L ThEOH A F
4 2PV, HHNOHKIZEEBEICE o7
MEIFRE, THFER 554103 (19~80 ).
3 % 321 #, 1% 202 B T & D genotypel 1b
A€341 #l (65%). 2an107 ¥ (20%), 2bAT 72
i (14%), RER - FHAERA 36 (1%) T
Hoi.

b2 8y 4 L 2 REMOKE TIX, PEG
IFNa2b + ribavirinf /il # & = £ 2HCV RNA
FEPEAEAE, IEAEMILS 4 8% T 10%, HEEM
i 12 MBF LT 50%, 24 MEFLIT 76% TS,

BEXAHESNE MO7T8 N1 S FL20% 1 A108



9% patlents with HCV BNA negative

p—ﬂ45

(n=860)

24

024 8]2

48 +24W

* Significant difference

E. 1bEAODILABIEER (1b EH n=281)

®2. PEG/Ribai&$ (1b) O SVRICHSTIETF (SERMIT)

(n = 100)

odds ratio (95% Cl) pvalue

ik (<60M/=60m) 0.422 (0.148 ~ 1.203) 0.1066
Frigs(k (F1/F2~4) 0.317 (0.113~0.888) 0.0288
ISDR (ERM< 2/2 2) 12611 (2.764 ~ 57.536) 0.0011
EEROIAT v 7 BRI

48 MG A TR O IRE{L®E (ETR © end of treat-
ment response) (X 85% Tdh b, SVRHIL 40%
Td o 72. PEGIFNa2b+ V7S E Y BRI
BT, 1) 60EELE, 2) ict%, 3) HF#M{L
AFI/F4, 4) F50 7 4 v A A 1,000KIU/ml
LLE.5) ISDRASFAERIZV L MRIOERT
A4 VA B PRI T. EVRICD ENF RSN,
SNAMAERY LR IEHE R (SVRE) 2L WL
Twiz, &< 2, ISDROFFAER, hignd, =R
WOSVREL, T Fh 31%, 38%, 92% TE
RAGT I L THIRISSVREN B o /2
(&), Zhix, EMREMOY 4 L2 ROMRIE
ERB|LTWALEEFIALGHh, aT7TEAEREY
R+ 5 LISDRERRSFFARY - pE
(CH# L TS M 2 MM v LI 480
A N2 MO TN L, WA ZSVRICESR
LTWABIEMRMENA. 612, SVRICH

BaAFEami: WoTH# W1 8- FR2051A108

(62)

S5+ 2HEFICOVTEERD AT v 7 @ARS
WAL 29 L, M ESRAEFIIER R
Mt (F2RLEXZhBA) LISDRERE (2
KiME 2 LEDR)THN, ZOLHPTHISDR
Ahok bMVETTHo(F2). T4, ISDR
(iGN OHCV RNALHIMT A - 26
THEH, BEREULY A VAR D% { BFERIZ
WA N ARYE SIS D - 7oA, SRR
TIIRNARIISDRICB A2 AFTided oz 8
HizirSNo 4 v A% 1L000KTUEL L= & ik
LS TRELTYS, S04 LAREOL
HTH, ERYOBEAMV DL B
FEMATVEI O LRI, £, I
ISDR & 4F i - 145! - Lo oW TR
it 5k, EFETHNIIISDRAEFER THSVR
(=% 575 MG TIZISDRASERE 2w LIz
RTHWESVRIZIZZ D ML, HSMoEER

v—23



FIMAISDRERT A2 LT, X %W
MR TFHATRTHI2EEZ LR,

. RN OIY A VW AR ESVRO
MK TiE, RVRERMADSVR¥EIL 100%, EVR
BB TIL60% T -7 IEEVREEMOSVR
FZ 8% ISBME LA ol FARVRERD 67%
IZISDRERK TH - 7=

F7:. genotype 2a# L UF 2bBEDEMTIL,
IFNa2b, PEG-IFNaZbW¥hDIFNZfvizY)
SR AMEET D, R 6 BT iR R
B 6h, HCV RNABE(EHIZ, 128 T 89~94%,
24 M (ETR) T 80~95% T -7=. LA*L, 2a
L2bkEFUITEZD L FETTIZHHL2DH
Tid 228012 Hole U Tl s S At R &
iz,

HEbHHIC

CRIFF 4213, ERICD- B HMMOMEITIZE T
MR E SIS RAET S, LS FETMAIENR
WIS MRS AICIFNGHER L =
Ly, Lo TRIERED) BIZTA VR E
HEpe LB IcCRIBEF £+ bo—LT4C
EARETHL., ELICHERBEREZND
PEG-IFN + ribavirin i FiftE: Tk, £ Ot Rt
AREEAY IS E L 70% A% 4 L AR EHEYT
B E2hTwad. L2L, EDIFNZHRLEL
7edi 4 L ARREICIERA N H DS T L HPET,
HAENZZ v genotype 1 BUERE LHHE L
HiZBVLTHEMEMIE >TSS, Lrbh
SIEATIZRNERBMELE 25 L8, L
Ao THEATIZ, M4 OEMICIELT, &
b G ROE CiGHRET R L, GeEE
HELTHSERPESMINORMELBZ 2

63

CLEFRETHDS. S#IZ, TTII—8HTER
REAMBEENTYS, o {LVWBRFED
HHCVEOMREAS A, BREHIC & - TR
MEFWT L LANFEND

xR

1) R 18 48 B A ST M F R T MBD S St S R R Bt
WP (Fks8). BERUCHFEY A Vv ADK
BT Mo RRLIC M 2 EEAFRRIEHE
HES

2) Manns MP, et alPeginterferon alfa-2Zb plus ribavirin com-
pared with interferon alfa-2b plus ribavirin for initial
treatment of chronic hepatitis C : a randomised trial Lan-
cet 358 (9286) : 958-965. 2001.

3) Fried NW, et'al: Peginterferon alfa-2a plus ribavirin for
chronic hepatitis C virus infection N Engl ] Med 347(13) :
975-982, 2002.

4) HEFIURE. # : Genotype 1 2 £ L AROCEIRE

FFRICHT Z2PEGA »#—7 20 a2hk )4 » 48

A AMEoASE FIEE 49:1121 2004

THREM, 4 7 VAREFROECIZ L SHEHED

P, Genotype 1 20286 4 b 2 i 6F 0 — P AR BUR

b, FFIEIE 53:9-14, 2006,

6) M BEGL: ASH AL NEY OGN BFRER

52: 7584, 2006.

A, # : Genotype 1 f£77 4 v 2k, &5y itgeano-

typen 2 OCEHBEF RIS T HPEGA ¥ #~T 20V

2bESEY 24 BB RN L ook IR 52:

645-663, 2006.

8) Enomoto N, et al : Mutations in the nonstructural protein

5A gene and response to interferon in patients with

chronic hepatitis C virus 1b infection. N Engl ] Med 334

(2) : 77-81. 1996,

Neumann AU, et al: Hepatitis C viral dynamics in vivo

and the antiviral efficacy of interferon alpha therapy. Sci-

ence 282;103-107, 1998

10) Berg T. et al: Extended treatment duration for hepatitis
C virus type 1: comparing 48 versus 72 weeks of

peginterferon-alfa-2a plus ribavirin. Gastroenterol-
ogy 130 : 1086-1097, 2006

11) S W EEET : ISDREDNLY 4 VARSI S2
f-alEA M, o v ARG 2007 BRI 8 - CRUF
% WANCES B R G HE2F AL
¥ ¥ —MWE, 2007, 96-101

5

—

7

—

—

(63)

BxANYSNE MoTH M1 8- F@20¥1 R10B



cindlcswahli. o .. s ag ) g e gt

"i_;
g
{-5
Y

CE’: ﬁ}‘ﬁﬁ up to date

| CHIBMENTF %

| —HCVEETER:
| IERR -

BE W (URALFERGRCREN > X 7 AL IMENS)
RAEEFE (URALELEE1 AREE)

IS= Point | e1>5-7:0 0Mms0 LY KEY SEETEWS h 5.
TDEMDREHCVORETFE, Y1 NVAREMEL. ARYOEE
MRl EMEFEROGGET I LB PICE-T VS,

O =710 HBRFEICIDEICHELTIE, NSSASRBM407 3
/BIFERR EERECIET 3 2 & Enomoto B I & VEES pic
dh, COWMLISDREGES N, ISDREI I LIRICES T,
BILABATELTEARDREREL TV,

SAkutaS i, IPRMO70HB LI FEOT7 I /BICERNF#5 0
BEA - T IO AMPRIEY) . BICSORLLEDEETIRZ
DUFEIFBBTCHILEHMEL TV S,

OOT7EAR. F/LERELIILAI T FEHRE TS EZL, @
BAY TFMEEP. 91N ARFOHRICLMESETELFiI00
TEY ., SBROMRENFH/1-03,

CRUF£T A VAR, REFERICZ  BHoMchoTwsidh, BEMCH
BUYANATH), US(ORETF  WHLNEL ¥ F—T7 20 GREE
BAMEL, A9 —72z0 688 WNALARETFERIMEPIh-T
RIRALoTWE, ZOEDIA LA ETVa,

O - HA L B L 2 RETF RN

Mebio Val.25 No.3

—

V=25



90

E1 HCVORETE (X, SaEs CUFRI LA, T4 L2 ¥updae. BRME, 8. BN FHESH; 2005, p170. £ 318)

CRIFFNDAILAD
BETFEE

CHFF % % 4 w A (hepatitis C
virus ; HCV) iX, Flavivirus®Ho
Hepaciviris I 2499 500 S0 X b %
AH2+MIEBMORNAYANATHD,
¥ LO5FEE AR IR -IEE
IR#UR (untranslated region ; UTR) %
&0, PRz r s/
Brohs1A0R) RANBEY
I— F¥5%UR open reading region)
AFLEL TV S, 5-UTRIZBRESG
By, 3-UTR IGRETFHRE
WML TY3, PREOERIZIZIM
DA NZOEELZWEEE (Core.
Envelope-1, Envelope-2) &2~ F+
LEME, T4 NARMMICLELTH
DOIFMERAE T — FT 549807,
NS2, NS3. NS4A. NS4B. NS5A.

NS5B) AT % (B1).

HCVIZRNAY A VAT, BT
NAARERECHETIRBT O
wizh, RETERSEIRL, E0
ERET1.44~1.92 x 1033 %/F
ERmEhTwal, $4bbHCVE
HEOS LI0BEL A EER2RD
5EnIZETHS. CORENSH
ftol, RETEVSHTEL, £
HEREMFENRTh20%BER L2
genotype | ~6ICABEN, S56IC
subtype(a. b, c)icfliFr{ba T
Wi, CORZLZREFHROHCVD
AT L IZRE (REDH it
RiCIE{ AT 2Dk 1a, 1b, 2a.
2b, 3aOATHN, bHFETIEIbIE
#170%. 2aH*#20%, 2bH*#10%
EhEHTWVEY,

3/ FA—REFROHCVHTS,
ELOHTERCBECETESMR

(hypervariable region; HVR) & LiX
hAHiRAFEL. TORRMER
HCVEKiZE~<10{FRELEMS 1
Twd, ZOFEBIRY A VARTFOR
mo7 I /BEa—FL, Mt
THIlE L RIUEL YO ERBEIEE
PORBTLLOEHFELTVEEE
ABhTwa, 70, EikLAF—#
HATL, Bei8REFHT25HCV
A% 4 TAET % "quasispecies” & LiX
haahzBkLTE)., el
DRNLRA ¥ 5 —7 = 0 > DEMEHR
KMELTwEEELHh TN,

A 25—z OVaR
ARICEHST IRET
zZR

A v&—7z0 RREORELE
WS T2 SILMETFEHRL

2008 3 A 8§



THCVEZHRY 5. RE, 45—
TxBVREMEVLIZY Y
(Ribavirin) SF THV- 6345, 20
HRhRIZHCY OREFH, 240
ARMEBLEL, AL B L 2N
FEFERLHTAEST LI LA
oTWE,

MEEFRITHE. DAEICBVTId2a
Bk BRI, 2b. 1bOM
EEREMSETL. 4 VARIIPE
WIZEHRRARAW o, ERD, £~
F—7zu 6 » AMERO Y A
v A # B % (sustained virologic
response ; SVR) i2, M bHEMHRD
mw2alipoBY4A VARENT
90%, b HBHROEY 1T HO
Mo A v ARQ00KIU/mL £ 7=
1Meq/mLMEMITitbTH8% Tho
7o (1), Bk, oA LARER
TRVSEY &AL, B+
YTNI-NERERE L CERINE
EELIEARYA »7—7 207 (PEG-
IFN) DR S—RIRE 2D, thl
PR LERIN L LAY, BLBED
1B oW 4 LAREMTIE, SVR
EIZ50% SRR,

TR L 2R E TR,
A 77 =720 7HHRECIb RIS
Wik, NSSABURD40 7 3 / BA'ih
WOREFRICMET 2= LA
Enomoto SIZE VB GHIZEN, 2o

#URIZISDR (interferon sensitivity
determining region) & fr% S#.7:,
Thbh, COWRICERDEVEE
B (wild type) THIFN BB T2
SVREZLZDWiEHFIZEDLOHTE, 4
WL EOERYDH D ERE (mutant
type) Tt ZbOTHWSVRELFRL,
1~3WOERYSH S P (inter-
mediate type) TiZZ Ol OSVR ¥
RTS8, ZoOISDRitdouble strand
RNA-active protein kinase (PKR)-
binding domein @ N A M- @& L.
PANARMICLES L TWAEL L
EZo6Nh3, BEMNICIE, FERT
B 7ANARHE L, ERYTIEY
AWAEIREL, ISDROEREHH
TIREYA N ARRRI T 5. £7=,
LaL, Rz >VwTIhelT
EMATELERMIT 217425 &, ISDR
74 VARICE 6, M LAEF
ELTHMSRETHEL Thi,

NI V5=7z0V/
UINEUBRREIC B3
ARARCBTTFER

BEDL5t@Bzsatr, bbb
N, ~¥{ =70 /s5EY
COFRME B SRR L RET
BRIZOVWT, SFBLUMMAEERT
T 258 8 L UOME R CHRT

1 CEEENICHDDIFNHESHED

SVRE(n=243)(1usxem1 1)

5 3% [MIF 7 Y-PERS (Yamanashi-PEG-
interferon a 2b-Ribavirin Study) T4
MShEATHRE L, BE<Y
YE—Txuv /)R BT
BNEGERDSE, WA LARDA
KBRSha, IbBICHT 248 Mk
%, 2aWBLU2h MO 24 WBERD
SVR¥EREhTh45%(63/140),
77%(17/22). 68%(13/19) Ch otz
(E@2). ISDRAUDEMRERIZ. 20
BROT I JMERDE oK 2 F
ARTIE37%(29/78) THHDITH
L. 1-3BOERYHSPME T
44%/(19/43), 4 ML LOBERNDH S
BRRITIE80%(12/15) CH ), &N
HAChMBCHFER L THER
SVR¥ENRMA o7/ (B3). =R,
ISDRASEMRM O 1 v A RO
EMELTVALODEEZENTVWS,
chE, aTRAERETHVCRE
T, ISDREMRR TIXIFAER - bl
BlicHew LTS DG 2 M 22 v L i
AAMMDOT AN AROBIENEL .
1ZAUHDY A v A% (early
virologic response ; EVR) (e L T
Wiz, BERMICIZGRMEBR Oy 4
W AT R LIZRA B & BAtiG
AR, 4HUANDY A LAY
% (rapid virologic response ; RVR) %
EVRIX. WM E(SVR) Filll3 21K
RIEBRFLEATVS, T4bh1bE

Mebio Vol.25 No.3 91



. ke L, } 4 Sl a
| A A P o e R A s

B2 ~JAwe—T7zO0/VITEUARR
WECBIT B genotype ESVRE
(LFNERO(ILARD)

B3 ~RIqvy—TzO0/VIEUARR
WOEICB2ISDR &SVRE(1bIES

n=140)
- IHEESY,

A N AREMATIREVRAYS b
SEATIZAS MM DGR L h ¥
SVRE %5, FhilioiEfTik
SVRIZMIF T &2V, L5 THCV
DA 75 —7x0rFiEIET4 A

SVRE (%)

24 MiEm

ISDRT I /EERN

FAFIZARINVHES S LA
HETHDA, =i, ISDREBH#LC
MELTWELWIZETHS. 25
ESVREEFSTAE T2V TIREN
DAFE2EHT, SEROUIAT 72

ERAH A7) &, Ml ShETFR
FM, FFAE(L (F2LLE 2 £hDS),
HCV 3 73 E1 I & ISDREESRR 2 KiH
L2 EOR)DARTHY, ZOLHT
HLISDRAR LV E T THo /- (R2).

92 2008%3A 8

V—28



