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Figure 1. Inhibition of NS3 helicase and ATPase activity by manoalide. (A) The inhibitory effect of manoalide on NS3 helicase activity was
determined as described in the Experimental Section. Lane 1 shows the heat-denatured ssRNA (26-mer), and lane 2 shows the partial duplex RNA
substrate. Lanes 3—7 show the reactions containing NS3 (300 nM) with increasing concentrations of manoalide (lane 3, 0 uM; lane 4, 10 uM; lane
5, 20 uM; lane 6, 50 uM; lane 7, 100 #M). (B) The reaction mixtures were incubated with [7-*P] ATP as described in the Experimental Section.
Lane 1 contains a control reaction mixture in the absence of NS3 and poly(U) RNA. Lane 2 shows the reaction mixture containing only NS3 (300
nM) and 5% DMSO. Lanes 3—6 show the NS3 reaction with increasing concentrations of manoalide (lane 3, 0.1 mM; lane 4, 0.2 mM; lane 5, 0.3
mM; lane 6, 0.4 mM).The origin, migration of input ATP, and NS3-hydrolyzed inorganic phosphate (Pi) are indicated on the right side of the figure.
(C) The experiment shown in panel B is represented graphically. Hydrolytic activity in the absence of inhibitor was taken as 100%. Experiments were
conducted independently three times, and their means + standard deviations were included at each point. An ICy, of manoalide of 70 uM was
calculated from this figure.

- 0000025 —— 0mM let-7 SSRNA
3 — 0.1mM g&
£ ooom a é.'-?
e - &
o - g o
: i) f‘l';‘.l._‘\.. A Q_%vqg’vﬁ‘é;)
=T 0000 . ‘
L]
' o
-1 !K"" i f!_l\l:.i‘l_i K
N w,,
-+ 5 35 2 S -1 i 0 us i 1%
000005 [4JATP] (mM)-
Figure 2. Kinetic profile of manoalide on the inhibition of NS3 o ; s

ATPase activity. Reactions were performed in 25 mM MOPS—NaOH

(pH 7), 1 mM DTT, S mM MgCl,, S mM CaCl,, 300 nM NS3, and Figure 4. Gel mobility shift assay for the inhibition of NS3 RNA

0.1 pg/uL poly(U) RNA at various [y-**P] ATP concentrations (1, 2,
4, and 8 mM) in the presence of the indicated concentrations of
manoalide (0 mM manoalide, filled circles; 0.1 mM manoalide, filled
triangles).

binding. GMSA was performed as described in the Experimental
Section. Lanes 1—4 show the GMSA with 1 nM labeled let-7 ssRNA.
Heat-denatured RNA alone (lane 1), 300 nM BSA (lane 2), 300 nM
NS3 (lane 3), 300 nM NS3 + 0.1 mM manoalide (lane 4).
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Figure 3. Inhibition of DHX36/RHAU ATPase activity. (A) Reactions were incubated in a buffer solution (50 mM MOPS [pH 7], 2 mM DTT, 3
mM MgCl,) containing 0.5 4L of RHAU, 0.1 ug/uL poly(U) RNA, 0.1 mM manoalide, and 0.1 mM [p-3*P] ATP at 37 °C for 30 min. Black and
white bars indicate reactions performed in the absence (5% DMSO) or presence of manoalide, respectively. The data are means + standard
deviations of triplicate assays. (B) Schematic overview of NS3 and RHAU structures. Sequence alignment was carried out on CLUSTALW (http://
\n\rw‘genome.jp/too!s/dustalw/). Black box indicates the helicase core domain conserved in SF2 helicases. The numbers indicate amino acid
residues.
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Figure 5. Effects of manoalide on NS3 ATPase activity in the absence
of poly(U) RNA. Reaction mixtures contained 25 mM MOPS—NaOH
(pH 7), 1 mM DTT, 5§ mM MgCl,, 5 mM CaCl,, 600 nM NS3, and
0.1 mM manoalide. These were incubated with 1 mM [-**P] ATP in
the absence of poly(U) RNA at 37 °C for 60 min. Black and white bars
indicate that the reactions were performed in the absence (5%
DMSO) or presence of manoalide, respectively. The data are means =
standard deviations of triplicate assays.
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Figure 6. Isothermal denaturation assay (ITD). The ITD assay was
performed in 25 mM MOPS—NaOH (pH 6.5), 10X concentrated
SYPRO orange, and 240 nM NS3 helicase in 20 yL of reaction mixture
with the indicated increasing concentrations of manoalide. The data
are means + standard deviations of triplicate assays.

Information). To test this idea, we have carried out an
isothermal denaturation (ITD) assay, which can assess the
stability of proteins at temperatures below the melting
temperature and detect the binding of ].iganc’ts‘38 The ITD
assay was employed by detecting the increase of fluorescence
intensity with the structural change of NS3 as described
previously.”” Figure 6 shows that the fluorescence intensity
increased in a dose-dependent manner, strongly suggesting that
the NS3 structure was changed by the addition of 1. This result
supports the idea that 1 inhibits NS3 activities through the
structural changes by direct binding.

Manoalide (1) was originally isolated as an inhibitor of beta-
bungarotoxin and phospholipase A, but was later found to
inhibit calcium channels'® and S—Iipoxygenase.19 The hemi-
acetal in the dihydropyran ring of 1 has been shown to be
required for the inhibition of phospholipase A,.*' So far, we do
not know if the hemiacetal is also essential for the inhibition of
NS3. We speculate that acetal formation between a hemiacetal
residue of 1 and a serine and/or threonine residue of the
helicase core domain, which contains many evolutionally
conserved serine and threonine residues, may occur. Future
structural and functional analyses will reveal the essential
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structure of 1 required to inhibit NS3, allowing the develop-
ment of specific inhibitors to NS3 but not phospholipase A,.

B EXPERIMENTAL SECTION

Preparation of Extracts from Marine Organisms. Specimens
of marine sponges were collected in Okinawa, Japan (Table SI,
Supporting Information). The specimens were extracted three times
with either EtOH or acetone, and the EtOAc-soluble portions were
obtained after concentration and partition.

Chemicals. Manoalide was purchased from Santa Cruz Bio-
technology. y-*P-ATP and y-**P-ATP were purchased from
Muromachi Yakuhin and PerkinElmer, respectively. Let-7 ssRNA
was synthesized by Gene Design Inc. Poly (U) RNA was obtained
from Sigma-Aldrich.

High-Throughput Screening of NS3 Helicase Inhibitors. The
fluorescence helicase activity assay based on photoinduced electron
transfer was performed as described in our previous study” with
modifications of the substrate and the composition of the reaction
mixture.

The substrate was prepared as dsRNA by annealing, at a 1:2 molar
ratio, a 5" BODIPY FL-labeled 37-mer (5-CUAUUACCUCCACC-
CUCAUAACCUUUUUUUUUUUUUU-3) to a 23-mer (GGUUAU-
GAGGGUGGAGGUAAUAG). When unwound by HCV NS3
helicase, the unlabeled ssRNA is captured by a DNA capture strand
(5-CTATTACCTCCACCCTCATAACC-3'). A fluorescent-dye-la-
beled oligonucleotide was purchased from J-Bio 21 Corporation.
BODIPY FL was attached to the 5“end via an aminohexylphosphate
linker with a six-carbon spacer. Unlabeled oligonucleotides were
purchased from Japan Bio Services Co., Ltd.

The continuous fluorescence assay was performed in 25 mM
MOPS—NaOH (pH 6.5), 3 mM MgCl,, 2 mM DTT, 4 U RNasin
(Promega), 50 nM dsRNA substrate, 100 nM DNA capture strand,
and 5 mM ATP in 20 gL of reaction mixture. The diluted extracts in
DMSO were added (2 uL) to the reaction mixtures to a final
concentration of 15—35 ug/mL. The reaction was started by adding
240 nM HCV NS3 helicase, which was expressed and purified as
described previously,”* and performed at 37 °C for 30 min using a
LightCycler 1.5 (Roche). The fluorescence intensity was recorded
every 5 s from 0 to S min and then every 30 s from S to 30 min. The
activity of NS3 helicase was calculated as the initial reaction velocity.
Inhibition was calculated relative to the control value examined
without inhibitors but with DMSO.

ATPase Assay. NS3 ATPase activity was directly determined by
monitoring [7-**P] ATP hydrolysis by thin-layer chromatography. The
assays were performed as previously described® with slight
modifications. Unless otherwise specified, the standard assay mixture
contained 25 mM MOPS—NaOH (pH 7.0), 1 mM DTT, § mM
MgCl,, $ mM CaCl,, 1 mM [y-**P] ATP (PerkinElmer), 300 nM NS3,
and 0.1 ug/uL poly(U) with the indicated increasing concentrations of
manoalide in a reaction volume of 10 uL. Reactions were conducted at
37 °C for 10 min and stopped by the addition of stop solution (10
mM EDTA). A 2 yL amount of each reaction mixture was spotted
onto polyethyleneimine cellulose sheets (Merck) and developed in
0.75 M LiCl/1 M formic acid solution for 20 min. The cellulose sheets
were dried, and released [**P] phosphoric acid was visualized with an
FLA-9000 image reader and quantified by Multi Gauge V3.11 software
(Fujifilm).

RNA Binding Assay. RNA binding was determined by a gel
mobility shift assay.*® First, let-7 ssRNA (5“UGAGGUAGUAGGUU-
GUAUAGU-3") was labeled at the 5%end with [y-*P] ATP
(Muromachi) using T4 polynucleotide kinase (Toyobo) at 37 °C
for 60 min and purified by the phenol-chloroform extraction method.
Each 20 pL of reaction mixture contained 30 mM Tris-HCI (pH 7.5),
100 mM NaCl, 2 mM MgCl,, 1 mM DTT, 20 units of RNasin Plus
(Promega) that was incubated with 300 nM NS3, 1 nM let-7 labeled
ssRNA, and 0.1 mM manoalide at room temperature for 15 min. An
equal volume of dye solution [0.025% bromophenol blue, 10%
glycerol in 0.5 Tris/borate/EDTA (TBE)] was added to each
reaction mixture and loaded onto a 6% native-PAGE gel
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(acrylamide:bis = 19:1). The labeled RNA bands were visualized with
an FLA-9000 image reader (Fujifilm).

RNA Helicase Assay. The NS3 RNA helicase assay was performed
as described previously®” with some modifications. Briefly, the
substrate for annealing two complementary RNA oligonucleotides,
5-AGAGAGAGAGGUUGAGAGAGAGAGAGUUUGAGAGAGA-
GAG-3' (40-mer, template strand) and 5-CAAACUCUCUCUCU-
CUCAACAAAAAA-3' (26-mer, release strand), was purchased from
Shanghai GenePharma Co., Ltd. The release strand was labeled at the
5"end with [y-**P] ATP (Muromachi) using the T4 polynucleotide
kinase (Toyobo) at 37 °C for 60 min and purified by phenol-
chloroform extraction. The template and the labeled release strands
were annealed at a molar ratio of 3:1 (template/release), denatured at
80 °C for 5 min, and slowly renatured at 23 °C for 30 min in an
annealing buffer [20 mM Tris-HCl (pH 8), 0.5 M NaCl, 1 mM
EDTA). The partial duplex RNA substrate was purified on a G-50
microcolumn (GE Healthcare) and stored at —20 °C in H,0
containing 0.25 U of RNasin Plus (Promega) per L.

The inhibition assay of NS3 RNA helicase activity by manoalide was
conducted in 20 uL of helicase reaction mixture [25 mM MOPS—
NaOH (pH 7), 2.5 mM DTT, 2.5 U of RNasin Plus (Promega), 100
g of BSA per mL, 3 mM MgCl,] containing 300 nM NS3 protein and
0.4 nM *P-labeled partial duplex RNA substrate with increasing
concentrations of manoalide (as indicated) and preincubated at 23 °C
for 15 min. After adding 5 mM ATP, the reaction was carried out at 37
°C for 30 min and stopped by adding 5 uL of helicase termination
buffer (0.1 M Tris [pH 7.5], 20 mM EDTA, 0.5% SDS, 0.1% Nonidet
P-40, 0.1% bromophenol blue, 0.1% xylene cyanol, 25% glycerol). The
inhibition of NS3 helicase activity was analyzed on a 10% native TBE
polyacrylamide gel, and the labeled RNAs were visualized with an
‘FLA-9000 image reader (Fujifilm).

Isothermal Denaturation Assay. The effect of manoalide on the
structure change of NS3 helicase was measured using the isothermal
denaturation assay.”® Briefly, the ITD assay was performed in 25 mM
MOPS—NaOH (pH 6.5), 10X concentrated SYPRO orange
(Molecular Probes, Eugene, OR, USA), and 240 nM NS3 helicase
in 20 uL of reaction mixture with the indicated increasing
concentrations of manoalide (Santa Cruz Biotechnology). While
SYPRO orange has a low quantum yield in an aqueous environment,
the fluorescence intensity increases when the dye binds to the
hydrophobic regions exposed upon unfolding of the enzyme. The
reaction was carried out in three replicates for each concentration of
manoalide at 37 °C for 15 min using a LightCycler 1.5 (Roche) with
the fluorescence intensity measured.

B ASSOCIATED CONTENT

© Supporting Information

Summary of NS3 helicase inhibitory activity in extracts of
marine sponges and Figure S1. This material is available free of
charge via the Internet at http://pubs.acs.org.

H AUTHOR INFORMATION

Corresponding Author

*Phone: +81-3-5841-3057. Fax: +81-3-5841-3049. E-mail:
akimitsu@ric.u-tokyo.acjp.

Notes

The authors declare no competing financial interest.

B ACKNOWLEDGMENTS

The authors express gratitude and special thanks to S.
Nishikawa (AIST) for his kind gift of the expression plasmid
pT7/His-NS3 containing an N-terminal His-tagged full-length
HCV NS3.

B REFERENCES

(1) Gravitz, L. Nature 2011, 474, S2—54.
(2) Butt, A. A Expert Rev. Anti-Infect. Ther. 2008, 3, 241—-249.

654

(3) Soriano, V; Peters, M. G.; Zeuzem, S. Clin. Infect. Dis. 2009, 48,
313-320.

(4) Koziel, M. J; Peters, M. G. New Engl. J. Med. 2007, 356, 1445—
1454.

(5) Kai, L. Virol. Sin. 2010, 25, 246—266.

(6) McHutchison, J. G.; Gordon, S. C.; Schiff, E. R; Shiffman, M. L;
Lee, W. M.; Rustgi, V. K; Goodman, Z. D.; Ling, M. H;; Cort, S;
Albrecht, J. K. New Engl. J. Med. 1998, 339, 1485—1492.

(7) Cummings, K. J.; Lee, S. M.; West, E. S.; Cid-Ruzafa, J; Fein, S.
G.; Aoki, Y.; Sulkowski, M. S.; Goodman, S. N. J. Am. Med. Assoc.
2001, 285, 193—199.

(8) Tam, R C,; Lau, J. Y.; Hong, Z. Antiviral Chem. Chemother. 2001,
12, 261-272,

(9) Choo, Q. L,; Kuo, G.; Weiner, A. J; Overby, L. R; Bradley, D.
W.; Houghton, M. Science 1989, 244, 359—362.

(10) Takamizawa, A.; Mori, C.; Fuke, L; Manabe, S.; Murakami, S.;
Fujita, J.; Onishi, E.; Anodoh, T.; Yoshida, L; Oakayama, H. J. Virol
1991, 65, 1105—-1113.

(11) Moradpour, D.; Penin, F; Rice, C. M. Nat. Rev. Microbiol. 2007,
5, 453—463.

(12) De Francesco, R.; Steinkiihler, C. Curr. Top. Microbiol. Immunol.
2000, 242, 149—169.

(13) Raney, K D.; Sharma, S. D.; Moustafa, L. M.; Cameron, C. E. .
Biol. Chem. 2010, 285, 22725—-22731.

(14) Burney, T.; Dusheiko, G. Expert Rev. Anti-Infect. Ther. 2011, 9,
151-160.

(15) Bacon, B. R; Gordon, S. C.; Lawitz, E.; Marcellin, P.; Vierling, J.
M.; Zeuzem, S,; Poordad, F.; Goodman, Z. D.; Sings, H. L.; Boparai,
N.; Burroughs, M.; Brass, C. A; Albrecht, J. K; Esteban, R. New Engl.
J. Med. 2011, 364, 1207-1217.

(16) De Silva, E. D.; Scheuer, P. J. Tetrahedron Lett. 1980, 21, 1611—
1614.

(17) Newman, D. J.; Cragg, G. M. J. Nat. Prod. 2004, 67, 1216—1238.

(18) Wheeler, L. A; Sachs, G.,; De Vres, G; Goodrum, D;
Woldemussie, E.; Muallem, S. J. Biol. Chem. 1987, 262, 6531—6538.

(19) De Vries, G. W,; Amdahl, L; Mobasser, A; Wenzel, M,;
Wheeler, L. A. Biochem. Pharmacol. 1988, 37, 2899—2905.

(20) Bennett, C. F.; Mong, S.; Wu, H. L.; Clark, M. A;; Wheeler, L.;
Crooke, S. T. Mol. Pharmacol. 1987, 32, 587—593.

(21) Tani, H,; Akimitsu, N.; Fujita, O.; Matsuda, Y.; Miyata, R;
Tsuneda, S.; Igarashi, M.; Sekiguchi, Y.; Noda, N. Biochem. Biophys.
Res. Commun. 2009, 379, 1054—1059.

(22) Uddin, M. H; Otsuka, M; Muroi, T; Ono, A; Hanif, N;
Matsuda, S.; Higa, T,; Tanaka, J. Chem. Pharm. Bull. 2009, 57, 885—
887.

(23) Tran, H; Schilling, M.; Wirbelauer, C.; Hess, D.; Nagamine, Y.
Mol. Cell 2004, 13, 101-111.

(24) Fairman-Williams, M. E.; Guenther, U. P.; Jankowsky, E. Curr.
Opin. Struct. Biol. 2010, 20, 313—324.

(25) Suzich, J. A; Tamura, J. K; Palmer-Hill, F; Warrener, P;
Grakoui, A.; Rice, C. M,; Feinstone, S. M.; Collett, M. S. J. Virol. 1993,
67, 6152—6158.

(26) Borowski, P.; Deinert, J.; Schalinski, S.; Bretner, M,; Ginalski,
K; Kulikowski, T.; Shugar, D. Eur. ]. Biochem. 2003, 270, 1645—1653.

(27) Gu, M,; Rice, C. M. Proc. Nat. Acad. Sci. U. S. A. 2010, 107,
521-528.

(28) Senisterra, G. A; Hong, B. S;; Park, H. W.; Vedadi, M. J. Biomol
Screen. 2008, 13, 337—342.

(29) Sarver, R. W.; Rogers, ]. M,; Stockman, B. J; Epps, D. E;
DeZwaan, J.; Harris, M. S.; Baldwin, E. T. Anal. Biochem. 2002, 309,
186—195.

(30) De Freitas, J. C; Blankemeier, L. A; Jacobs, R S. Experientia
1984, 40, 864—865.

(31) Glaser, K. B; de Carvalho, M. S,; Jacobs, R. S.; Kernan, M. R;
Faulkner, D. ]. Mol. Pharmacol. 1989, 36, 782—788.

(32) Gallinari, P.; Brennan, D.; Nardi, C.; Brunetti, M; Tomei, L.;
Steinkiihler, C.; De Francesco, R. J. Virol. 1998, 72, 6758—6769.

(33) Huang, Y; Liu, Z. R. J. Biol. Chem. 2002, 277, 12810-12815.

dx.dol.org/10.1021/np200883s | J. Nat. Prod. 2012, 75, 650-654

- 137 -




ERREHIRSA:

®EE770—F/ERRE

RE
BABRKREEFSHMNSA MNERERS

BAREFRREEZS

- 138 -



16. JEIETEANBAS « « « « = = = o ¢ o 0 0 0 0 4t s et e e e e e N iz 262
17. FHBHE « o ¢« o o ¢ o o o o o o o s o s s s s s s s s s s s s s s e TR B 267
18. HFJEER « « ¢ ¢ o o o o o o o o o 0 v o 4 4 s 4 s s e e e e e e e e AL ZsisYE 272
19. 1BYERFAS ~ BFREZS « = = ¢ = = o o o o o o o o s o o o o o o o o o o 0o 8 WIFE 279
20, FFHEHE « « ¢« = ¢ ¢ ¢ o o o o o o bt ettt R EPEYER ke 284
T - R T S FJE 8L 289
22, PEEMREFE « » « ¢ « ¢ o 0 0 e e e e et et e et et e e e e e e e e ik E 294
23, FREREKYLIE « » = = = = « o o o o o o o o o o o o o o o o o o o o oo oo = fl— 296
24, FTUTO—BHEREE « » » » =+ ¢ o o o o v o o o s o 0 s st s e e e e e s LZE MF 300
25. 1BMEFHESR (CKD) « = » o = ¢ o o o o o o o o 0 o s o s o 0 0 o o 0 o i W 304
26. SPEEFREEE (AKI) =« » * ¢ o+ o o o o o o o s s s s s s s s s s s s s s s &t ®E 308

27. BUNHEFEEL » « o « o o o o o o 2 s s 4 4 s o s 5 s 0 e s o0t e s ae AEaREAN 311

E‘Eﬁ‘ﬁj‘r}é} S

28, FURASESEETIMETE  (ETIE » + = = = = o » o o o o o s s s s o s oo s o A& £ 316

29, HURAROTEMEABEL « » « « ¢ o ¢ o o o o v 0 0 0 0 0 0 0 s e e e e e e e SiE f#sE 321
30, BEEEFRBISE « « = ¢+ o = = o o o s 4 e s s s s e e e s s e s e e s e s += f# 326

oooooooooooooooooooooooooooo

---------------------------------

HE M/ EAKE 350
................................. A FiE 355

BH—#/LF &

38. BEMED D Sffic ¢ ¢ ¢ v v e e e e e e e e e e e e e e e e e ER 369
39. LRV FEHNER ORI ERRER £ & B R - - o o 0 - - - RE 18R 375
40, BBEAY e G oa s a § s s W e e e wais Wb el w8 s 8 e e sl aE e e N BEEE 383
41, PR L TEIRE R « « + + = o v s e s s e 0 e e e e e e e e e e e #FE WEHE 387

@ T &

AR, /Sy Tl RAHIE « « « + ¢ o st s e e e s it e e e e e e e 301
=R S T W I R T I T TR e 397

-139 -

= it

Nil

it
. B

o
o
i)

i
{:1'-‘

ER L2



~ 200 =

JSLM 2012

[E E] FRBOFE HRRHENRECZEL, REBCHCEARENMASILCIVBRROEREMELET 3,
7407y 7OBEMNIE, FFREEFEL, FHlRE SERRERRCCEDRICEDL IRE~DRRET
ERYCRELBALETSZLICHD, BEFRBOERICE > TUTHREORERNENT 51256, BEFE

BOFRIZIGCEEB 72407y THEELL D,

[F—7—F] FFHeRE FERE, BEF% FEX

PR T R R i i i i e e e R L LR TR R TR

8D NEBEFRER
1 IR RE 5 BRARTEIR O R B & UHilEZ R
£

BHENTSS R {BRRRDMET E O BHEIRSOM: & 4,
BRI & OREIEIRD S 58ET %, B ORE
MRV EREHER T NS IROIESERD B,
BPEATZS - FRCIEIREED LT e T, PO
RFIC 1 AR S EHERIRE (1S .

FFEZE : AREHECIIBAIEIRICZ LL, B, 015
BEERDHBHHD, FTHEUHM, < EIRNMELIE,
YLD B e HH B, ML, K,
Wi, FERIENE, BFERGE, FRMEM, EhikfiaE
BB,

NEdIas - FI0ON-AINasEE, MIEIKTH BN, It
B UTHENT 28, M2 EMENHREEZG LTV
Z eIz, JEHEERICES IR T 5. HETTITF

TS, I, IR R B,

REZHICET 218%E

FFERRES FIHEIRE R TG OP LR ¥ T
NFRRRRE S MR RESEHAIE, B1IK5iLE
LI I HPHER, BIKATROMBEZITS & & EICES
T L <RI ELEY 2 I DWW TR S 5,
A. FBRENH O RS Y —= v Tkt

TFatapssds, My -8, BFPis, g 4 51
HZANX—F 2 &5 ICRERITS ., fHZEDHIHED
glr7o—F+—Fr&EE2IC, F£7-AST, ALT O
B EOENBK EORA v MR 1IGRT,
B. THENEDHIE & ABSHEYAEYE 0TI

AFpiEA Rt TR S Nzl &I, IFrmhixEx
SEICARBROLELZNNT S (K250 2t
NFbsisir Db Eid, NFPERGE, $AfEodiE, HimmFR oMt E

FrEReR SBREN - IR

J

EBEER | R 25888 FEAE
wE, BeR RE BK FE
HLEHM, CE5RY

B B FE (GRhEHE FEX
LR, BERIRE AEER

ER@EE | BME RBEE ZREHRE BH
EME, FEBFEE 08

l

EE 2EMEELOER, BEHSH

BB ETHERESRE
HORBREGR

BE l

FHHBRIMETE @ AST, ALT

BBi5 -i# - ALP, y -GT, T-Bil, D-Bil

BF¥®7 : PT, Alb, ChE, ANTSRFFTR |
EifRESHT  BEE, (T, MRI

—_— YNEF=

FEORE

H1 HEENRDLNZIBEOEFNLZTIO—Fr—F

- 140 -



T RE ——

BEC Y IVE BT R Ve B
1
BIEREE R l_l_l
e hY
RBEmsRnY  BEEHEEEL Em&Y Bl
1 ! ! !
%&ﬁgﬂ%ﬁa Freafaps Eliniea syl HEEEE
-ERREE F FFARREH S - % ¥ > % Bil IfE FFz
1
- +
AST, ALTEuD LS y-GT, Alp #fin &
' !
Frapaps® X
s maenm
MERR - RAEFEE 5&
! !
FF P imAED SHE

(PT, NSTSAFUFALE, Alb, ChERE) HFR208S

K2 BEZRSBESOBZEH7O0-Fv—F

& 1 AST, ALT REROEFZEH EDFRAF

®2 HEEOEOABRSEL

> 500U/LLLE

- 2ERF (ALT>AST, #08F0E AST 4{i1)

- BUSERT 2

« 23w (LDH £FBBICER)

> 100~500 U/L

- 1R EEERT 28 (ALT>AST)

- EAMEFTREE (ALT<AST, BBERBZEDLR)

« PILO—IUERF2E (ALT<AST, »-GT O ER)

- BT S o (BEREREUOLR)

- JB1 - OEHEE (ALT<AST)
> 100U/LBLF

- {BIEFF 2 (ALT>AST)

- [EAART (SERE, BRABREEH#STLHZWY
- BFFERZE (ALT<AST, Alb D{ETF, f)MREOET)
= 5 > MFF (ALT<AST)

iz EFRRED KIFRAX T B 25813, ABETH#Y %,
i BH % A HRE D 5 O PRI O F I

LD HET %,

C. #ElHDENM
RIWCENTARERBEBW LRA Y b EABBE
HEHZRY,

1) A4V AHERF%
SHERFRAEERT B YAV AIE, AT, BE, CHY
EBROFRTANVADFET H. TNENDOTAIA
T—H—ICEDENTE, ATFRIISHERER, A
ZOFMEEUC K D ERT 5, IgM-HA fillkDZIich
ATH%, BEIFAIZ, Mz LT U IZPErgfEf
K& DT 5, BEIFFRBED A VA< —A—DflE
2175, CEIFRIE, mMEZNTI2RBDERXTH S,
E BIfFZ1E, ENTIIEARER L EOEEIC & 5 KE:
HHhiH b NGEHERIYETH 5, M7 V7, M7 Y

- AR XA TEREEBIZE > TV EWER

- RERFRORMENTE | HRTOER (BOF, B /35 L)
IZEHDH 5T AST P ALT 4 300~500 U/L LU EE a0 T

- FFFHEOMET L TULBEER (PT 70%LLTF)

- PHTOFEERE (T-Bil>2 mg/dl) OEREEIZBREORM
IeETT

- FFEZRBE CHHTORMERIE, BKDLRE

- AR TOESHEPEREZLICTIY b O—ILODHEVEFE
BAEPREK

- EREREEORDON

- BOERIE O NS S S UZ0BRDIH

s AV E—T7 IOYE ERENT RO

- PR - RESRG EREAR

- TOfh IREFRX PHBEEOBRERIFIGEVEGT L)

Tz EMADN S DMABRIHETH BT EEEL,

2)  7Iva—LPERFREE

FOEIKIR O IEN R EETH S, HAERKA
T—H 3 AL L% 5 FELL LS L TV 3 HEEIBERICE
CARTEDNBV, FI VAT IF—HIZASTSALT T
ERAL, -CTOLERZ#S, MCVO LR EEEICTR
%o MEIC & D IFREEN SET B T LAEERINIC DX
N5,

3) HREtEREE
BHOREHERFR (ATH), FEFEEEHEFEZ (PBC),
JFREM(EERER (PSC) Md 5, HEREERRE
gL EL, FSATIF—+H (AST, ALT) O
ERMPEEKT, y o7 ) oiMmil 1gG A 2000 mg/dL
EHABHTENZ, Tk, FOREHUE B
sy —Liiks EOBCHANBECERD DL
W PBC & H14EL I <, ALP, y-GT & B
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®3 HRECRAELENZHICERERE

- A BUFT | IgM-HA 3dE, IgM, REIY Z\ER

- CEUBFZ¢ - HOV 3k, HCV-RNA

- EBUBFZ : HEV-RNA, IgA (IigM)-HEV

- 7IVa— VRS | GBE, 7-GT, IgA MCV

- FERGRT © BMI, BREB US
- NASH : FOMA-R, AST>ALT, PLT 4>, BEERUS

- RIRRRIRAERE | fT4, 13, TSH
- A2 (shock liver) : $5FE, LDH
« SoMfF : BEE, BEER US, [DHRAE

- B BURT2% : HBs #ilR, HBc #ifk, IgM HBc #ifk, HBV-DNA

« BB 71 IV ARG (G EARIRAE) © EB-VCA IgM Hitk, |EU 2/
«H A ATV A | CMV IgM $fE, CMV antigenemia

- BECREERR | 19G,- 707U, Huzdt, NFRHRE, LKMIE, HLA-DRRERESH)
« FRAERETHEREE [ IgM, - 707U, I FOYFUTHE, RS P22 FUT M2iAGK

- RYDIEATIEE | RYDEE, WBC, SFEAERE, IgE DLST
- BAERAZE (8%, RBRICK3) @ BEEBUS, BEER CT, MRC

s AW RO TS AS Y, RS, mEE
BV MVIUME: FUEZT, TE/T540
cAELOTM—=TR M OFT7VFY, PSS RAT7 U ENE

ZOLEAMNEERTH S, I bar FUT7Hitk (AMA)
MEtEcZB T &, IgM O ERVRENITH S, PSC T
i, ALP ZEfk& LIIEREHED AN TH S
M, AMA (3P31ETH 5. #ZWild ERCP, MRC TOFRH
MR G OTECHFERTITS .

4) [ERAATERTRE

R RS AR R B8 L 7= IRE DO RF 2 TS
HATEREB LML, HMENEIRF & NASH ic3 i 5 h
%, WThE, UAIVAMIHESR, BOREERED
BEEL T IV IA—IVEROEER LIZ LT, BSEEm
75, B4 CT M CRIBRDBRATLAS & 389 % NASH (&,
TS B LA ORETEE D D72 IR B D THED
DB TEH 5, NASH H BHMERRIGRT A O &R HFERRIC
EhizEh, mEHREOHTHET 2 DERHRC LN
Z\, NASH &, FrHflao#EsE, s8E#E5IZEC L,
HALZZ/-T-HALTH, 7 VvavE IVREaS—
UM BTSRRI L THEETH B T e B,
A AV VigHitE#RT HOMA-R (FBSX i > A
U 2/405) RE$OUEERTIME 7 2 ) F U EEEER
T e HU, NASH I, FFEL D SAFHIRMEN &R
TRELEHBHOT, FhEIHICBNZT7+0—7
THRETH 5,

5) SEYptERFRE

SEMTERFREE L, EMOFHilaOBEEN T &
AR ESE L B T LIV —EFE#FIC 2 HE N
Ba

WIN G SE VR L RN S Tl 5. BEANC
I3 DS FAERIC 2-3 D ALURNICRIET A EA'E
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VWA, RIAMRALTWAEMARRDO L850, T
BN ETHS,

ZOft, MEHPBEAIC X AMBEME, 2EOHEET
EDOFREBL IFRAENRT 25| ERCTOTHEZET
%o
D. WEROEISE Sz (R4

MR, REES US & £ KRB RAE TR
DIEWVEE OB WIHEEP, FHREOMET S EH}
SRR T RO THZ BN ERZTS TLNERE O
%, AFHSHRENREODNZ AT, BAHGEH TS

R4 FEBROBGEER

oS
- FFREREORRRR
- DA I B R B OEITESER

- BORMERTR, FREEETEFEZ, REGECEEEL
DESER

s 7LD — ) VIERTEE ORITESER
- NASH Da2HR
- EVNERTREE D2

- RIBERBOBE (VALY VA, BY MLV ME 730
A=Y, ANEFOR MR, FRILT 1 U VES)

« REAZA (AIDS, BiE' v/ \EF) ORERR
- 2EEREERE AFMERE (FLa1 F-2 %)

- FF et DB RGO
FBEERBOREOZ Y-
7=

- BB HMER - DERRETR S

- BRERANILZT - BERAERR
- 2HRFRE




WAEE S iaWiEEd, US A4 FTOEEERZ#R
9%, BINIHMEEDY R T LERL TIRET %,

TRIEIBIE L RMAHDRE

A. BEFZHOHEMRLEEMEI IV TF—2a >
DERAF
BRIFRES DB 7u—F+v— FEE 3 ITRT,
HBs RSB E O Ri# 23272154, HBVRRPUC LB A
TERFS¢A HBV 3+ U 7 h 5 O 2R O &R AR R
FEBHTHEETSH D, HBcHiAkDO A B LoRA

HBs /&R e
(41 1
HBY B L HEc RHNTE
ﬁhﬁﬁﬁi
- B RIS

(IgM-HBc it E{E)

~h&ix%, HBV OFfF5RE HBVF¥U7) IcxL
THESMEANIYILT—2 3 VT RBEORA %
B4 IC/”9. HBV-DNA #fiihD ALT RE@flH 5\
BIESFEEIFRE) 27 @V -SFEEMEADO
YHILT—arMYEELL., TD5B, ALT BEE
2T BIEFIEAMICTHY AV AFEDEIG L 25,
O AIAFHEDO B, B EBFRY A IV ADE#ED
K FIC &5 ALT DIEHEILT, FFEZ - FFlasA0E
BEMHITAH L THB, RETIE HBs FURDEMEAL
ZRENTHEREELEZ T ENZ L, YA VAR
ik, A rZ2—7 o s LT o S WEIRRIC

BAERE

- HBV i8R E
(HBV ++ U 7)

{
ALT

301IU/mLELE

ﬁﬁEﬁl

EEREFTUT B MBI

K3 HBVEROBZEDFRN

HBV DIFHEAIANE & B2 ET

FrfaemeE
- FHgAEIRT (AST, ALT)
- HBe iR, HBe #ifk
+ HBV-DNA Ei
- R T E

|

ZH LA

12T%
FETB

3-6 hAEDEBRE

- HBe SARMIEBIO HBV-ONA A5 log/mL LLE
o T
og/mLiLE

FEDRA7 -7
- BB —7— (AFP, AFP-L3 )M, PIVKA-I) o
- R ER
EEAFEVvo A E

l

FASMERES Y

L)) ZL

FFEDUA 7L
-6 M EBICRE

-

- FEEMRE~AOYILT— 3

E4 HBVF+vUTPEHFRSFEANIVYILF—2 3 VT 3ROFA B
VMW AFEDBIGEREY AV FEEL7O0-Fv— )
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K ZENH B, —f, AVFILT— 3y LW
TE, E7+0-7 v Ik O FRFEHEOE= 52—
RIF SO BRI RIC DL B A LLEETH S,
B. CHftEirseomERE dMEa>SILF— 3
YORA VB

CHFRBIOZT7To—F+— F2ES5IIRT,
HCV BYE L SWE s oRMEICayYILTF—2 3 v
TE3RA 2R 6ICTRT, ALT31 UL L EZ /=13l
AN 15T /uL AHSIEFEE Y A7 AL, T AL AR
OIS TH D, HREMEADITIVT—ash
PFELV, Tz, BEFROIRETIRIFHENEELEL
TH AFPHORME#EH BT ENH S, AFP6ngmL
LU EEIFOREEO U A7 @iz, B E~

HOVitE  —
(ﬂl 1

HCV BR7G L

DAVYIVTF— 3 VERREERHRRENLETH
%, CHMBHAFRDEHROBEEE, CRFRIAILAD
PEER & ALT O IEHLIC & B, HFHZE LR
mkcss.
CRUFFRICHT BHI A IVARHER, TV AHRE
HE LB BATHD, YANVADY 2 /24T
(HrWnitazA7) T4 ZAatE LT HCV NS5A
I f7{£ 9 % ISDR DT EREGCHCV a7 70 -
IIHEDT I /LR, E5ICIEEF IL28B M i
D SNP FHZ & O FOMIGEIET 5. CHRBIEAFZIC
WHTBHTANASEER, A2 —T7 20 HEATH
b, FEFICIECTY RE Y T a7 7 —ElERE i
ALTITS.

(+)
HCV-RNARIE
scccase 1

REZOBOTE . sBk0) HOV B

- SUERRRSE
(HCV Uk MIESE)

EEREFLUT

- HQV By
(HCV ik mmesiE)

+

3TULBLE
ALT

ﬁﬁmﬁl

C BUBIERTR

E5 HCVREZROZERDFN

HOVERRRIE & BOBR

FrigREiRT

- FrigsEiRiE (AST, ALT)
- MhREL
- AFP % &

l

- ALT 31 U/LBLE

ESfl s
- VRO 158/ ul F7A
FZELEWL T D0
ZETS

2-4 Hh B EDZBRE

RO —=25
- BT —/1— (AFP. AFP-L3 5. PIVKA-I) ¢
- ERBER
CEEIAAFIv O BE

|

FRSHERES Y

&Y L

FFEDOY A oIc&Y
-6 hASIKRE

-

FREPENIYilT—3 >

E6 HCVF+ U7 EZFREPEANIVFIVT—23VTIEORAVF
AV AFKEDBIGERE VAV EERBL7O0—F¥—F)
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—7, AV AHRASEEERIERTIE, AFROSRL
ZHIE LICBRINEIS L 725,
C. Tk

YA W AOHRRE BHE Liziiw A )L AHHEOMIS T
i ALT B & 5 B8RRI LT, FFROBl
&2 E LR EHC & D FFARHE(LOER I & I 7R
OEERS, CTOHMOIDICA 2 —T x0/Di
RIAFHENS TN S, MFEMEHES ALT DK T %
Hicithh, chici@7 v+ F 84,
FF 2 a—VEER/NEIGENH OV bNS T EAZ,
Y FIV) FUuFHES R, KAV YL, FHEICER
T 5, NESTSIE, TEEEE, A 2—T7znrighs
BFIEEH L,
D. NFEZHh E S h ol

fFEiZsiE, & FIEA@EAFREOKABRTHD, &
JEOFRMEL, AP NERLEDORIE & U AEO BT O
ERITH B, BHOMEICIE, AFERSCEI{RSHT
L EHTHFZEAELDOHE L LTI 1075/uL LA
F (&5), AST>ALT D F 5 VAT 2 F—F¥OLEHH
BEICILD, CHFRICBVLTIE, B7IRLIZEH
FEIR R D TH 90% DK EE TR A ETH B,
FEZEDEEE, REEMIERENHD OHFIZTTS .
FFREZDRREEOHIEICIE, K LOREZES TS
Child-Pugh BN EHTH 2 (R6). THICTFEREK
& A B et laf oG oy KT %, 5
IR, HERELICIS U TREESHNT 3 (] 5)
DT, WAL 74+0—7 v THRETH D (&b
OTENHERO 7 2 0—7 w T8H),

£5 HREBOERIIVMEE, HEREE

= 8 wALDE IVMRE | HEERER
1B1ERT 2 F1 18 Al/uL 0.5%
F2 15 A/l 1-2%
F3 13 A/ul 3-5%
R F4 10 B/l LT 7-8%

Z=0124x[O7U (%)]
+0.001X [E7ILOVEE (pg/L)]
—0.075% [figE (F/ub)]
—0413x [#RB =1, %&=2]
—2.005

ZI<0= {BUERT

>0=> HEZ

7 CERFRIBITHBEFREFE
ZORBHFFI

%6 Child-Pugh %%

LV T

Score 1 iy ] I 2t SRRty
FRERAE |0 BREE (- ) | EREE (N EELLE)
BX |&L B PEE
T.Bil | <2mg/dL 2-3 mg/dL >3 mg/dL
Alb | >36g/dL 2835g/dL | <27g/dL
PT >80% 50-80% <50%

Child FiSFMEA 56 £, B: 794, C:10-15:%

E. NFEZICXE 380

1) BZAUFREZE

7 0 78 A1$% 5 T HBV-DNA Z (Kl ic £ 5
AST, ALT i E#H{tZHI59.

2) CHIHEZ

TA I ASEBREEHN E LI AV ARHER TS 5
B, RFAvR2—=T7 - YREY VORIEED i —
BINTHEN, KRB, VA2 —7 zO0VBHEES, 2
JRAT1b, WA ALIS G IFNS &iilc &5,
INSA EZ—7 za e LA
ZHCH U TIT, JERE A TE1T > TR%Z 570,
3) IEVA VAL B KT AV AERFEZE I 0
T AT AN AFHELS D

a. RFECHEsHL

b. G I/ EERAI - Alb 3.5 g/dL LI T D IERAT
PERFREZEIC X L TR G535 IFFGEIS F OB, & iP5
FHNEIC RN B B, T-Bil 3.0 mg/dL LA |- 0D 5 BE 75 FF il
2, FAERGEMELLE, #FLWEAAKREEHOB &S
MTEZL,

c. MiluFHE (C MAFMZEDHA) - Hb 11 g/dL LLF, 1t
7 xVF A 50-100 ymol/L LA F % HERCITS,
F. PGSR X 5 Midt

FEEBAERZE D A & Y — = > I3 BB US HEiE T
%Dﬁmfﬁéﬁ.vfwxﬁmmﬁﬁgwﬁ%ﬁm
A fERE e & TR 1-2 EOEY CT £/13E¥ M
WKEBAZ V-V T8 HAT2O0NEELL, I}Fﬁ-ﬁiﬁ
HRENREDNZIBEE, & CT, ¥ MRIZHW:
dynamic study 35 X &S EBEHEEREELZITS. Chbk
BEEICE > TRIESMEEY T CT Z8»HEEH{%R2
W7 TSR D ST & YA B 2 ST B,
ii$i~— 71— AFP, PIVKA-II Ol & a0
WCHERTH A, AFPIZHFEZ % T O B4 Z
SHEICBENTEHE ngmL BEEZ TR ERETAC L
Nod, #HMNT LADEE®, AFP L 7 F 2 7HED
HWENERTHS (R7). CEA CA19-9E, MHEM
NP KBHOERTLRTE LMD S,
RAWE{GSET E TR DM EVIERR, BEER
ZRETT %, IFIESERERRED IIBEOERZE®
BHESAEEDN S HBEORE - IBRUIIFREMEIC D
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ke
£7 HEOEE<T—H— £ 8 HEBENZEEO7+rO—T7v7IcRERAELTRE
BF - AFP w e BHEEER HOE
= - mE—BENEFRREDT—H—. T-Bil, PT, AST, ALT, »-GT, ZILT =, | 1B/ 1358
_ E . = 3 _|®aLzFo—, mivEs. AR,
L
o ) - BFEERRE 2M4E/8
Y i T-Bil, PT, AST, ALT, »-GT, ZILT =2, | 1B/ 12 5B
AFP-L3 5318 : > . L£IALA7FO—Ib, mIRE, 7
- AFP OFESHIEE L 7 F  FAETHRLIEEL. E=7T. AFP,PIVKA-II
- L3 SELSFEREICERNICEETNS. HEZ | EERSHeE 3-4[E/F
- PIVKAII B ECE L < &MRI(dynamic| 1-2 @ %
- Vitamin K RZIT & Y HIRT SR E T prothrombin, study BEFE LLY)
- T UTcFrARREY, PIRRAEMICEVWLERT 3. LEELERRSH F1E0E
- =77 ) ERBETIIEEENICERT 5.
£9 A2—7z0%5500BHE
BEEE M E
AST, ALT, r-GT FhTigsEIRE 4Bl —ERE
CBC R 5 et 1 ERIGE 2 EiRSEE 8 BMIZSBT %L 2-4 BMic—E
AFP E 7zl PIVKA-I Blit—E
ERIRERBEAE (FT3, FT4, TSH) 12 BRic—rE
FBS, HbA1C 230 BIc—E (BRAE THERREOBSIEIAIC—E, hEEIEA 1EL0
rREcsCTRE)
ST RRE 2R/ F
YHIVETATEMNEELLY, VIR EREET Fu 7S5, i, RO S B
etk RE, 8= b F—AMEIET B AlREEDH B Bt
IZid, HAFEEOMEEES DG TERL,
BEFEEO7+0-7v 7 -
TMENTERE, BFEZE~AOMER, Ariifafors:, & PR—
WHIRBOREICFEELTTA Q=T v TEITS, FiC
AV ZHERTSS, D S RIS O R EE A 1) BRI LD < B2 AT A R 5 4 2 2009 ‘ERfL.
W, REICT +—7 v IR AE T REF RS, AARFHEESME. RF AR
2) SRR 23 LA S WA BRI LB @ T 28 IR
2 - BRI SE (WRDE) HHEEZSDIZIAILA
BEROEERF T v I LEELRE
& » R HERF RSB DB BHELIC B3 5 BF S WIS 5.
AE—=7 20 VBARE D A {CERRE, B 3) Asahina, et al. Effect of aging on risk for hepatocellular
ZITWIFEZE TAWT L 2HERET 5 & & L icAifag o carcinoma in chronic hepatitis C virus infection.
Fix5F v 793, CBC, FIRIMERE, BiRBOHE, Hepatology 2010; 52: 518-27.
EiEDAEE, KX BT, BERESTS. 4) Tateyama M, et al. Alpha-fetoprotein above normal levels
A =7z igb5h BE5ROREREF v 713, as a risk factor for the development of hepatocellular
TOIWCRT, EHG<IHEIE, MEEMAEICERELE carcinoma in patients infected with hepatitis C virus. J
X A, KL6 DWEZITS. 12 —T7za Gastroenterol 2011; 46: 92-100.
HhZ 23 hACELICIBREDF 2 v 7EITH T EMEE
LA, (ELEZ=5ETE)
BEET SO i X BT T T AEILRYNREY
- 278 -
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SRR 2412 H 20 H 5 1 RRFIR
R 2412 A 25 H 5 1RRFAT

EERREDHA RS 1A
JSILM2012
REE77O0—F
ERTRE

w5
BARBRREEFR 1 K514 MEREER

ilfE - e
HARE FHEN\ASE

<BXEFRGREEFR> EHE

T 101-0052  EHEAFTREXME/NIET 2-2 UL E)L 2 [F
TEL 03-3295-0351 FAX 03-3295-0352
e-mail office@;jslm.org

RO = = il b e

AEEICBHINEFENOEE - B8 - &5 - Bk - T—E2X—IANDRYVIAFB L VEE
ICBLTlE. BAZEHRADHEHREOENTOER.2KRE. BABERBREEZESDE
BEBTTEIV B THVET CEESEE. EFEEDTRIONREGZZBENDIET.,
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E 28 BHEREOBE - BSRERECEFRHEFORC> b

CHIFRIANVAT—T—

C. 9A1ILA

l O7Y ’S1
OoCHFHDEZMICAVShARE
#EE PEEPR | EEEw
HCVHisigE HCVICREERLUBESEDNE -HCVEEEREOA S —=>F
(B340 ZRE
HCVIOZHE HCVHFZMEITHIFHTFD -HCOVHFKE~RAHEBEEOSE
EQEEEAE AN AFEEDHR TR

A NAFEEPFOHCVEZ &Y T
- R R OB

EEUGERE OPICEBICSHFEISHCV S/ -HOV ORERETTERE
LI (HCV-RNA) ZUZIEBA L - RIANAFTEOHRETH
PCRIAICKHELRIZE A NAFEEROHCV EZR UV S

1. HCV HifkBids (58 3 14%)

RAERT 22T THRE A TWAEMO HCV Hilfkier (55 3 #R) R+ H
Wiziga, ROBKRTOBGERIG EBRERIGRIEE A LK.

CHEUF% Y 4 LA (HCV) iZ, HE55~57nm DEFE% L= RNARID Y A LR
T, VANAY I LEZRE2AATVWBRXZLAATYF (A7THT), 5LU'Z
NEEIHR (2 oRu—F) PERVI->TWS. HCV 7/ A, WEEQE
LTa7rEALIyo—-7%EHA (E1, E2/NS1) %, JEMGEZERE LT NS,
NS3, NS4, NS5#3—FLTW3. HCVHitkeix, HCVOa 7R FicwT 3
itk (HCV 2 7Hifk), v ~xu—Fiod¥ 35k (E2/NS-14ifk), JEHGEER
IZHg B difs (NSHifk : C100-34ifk, C-33cHifk, NSSHFLE)DITRTEE
URIRTH 3.

HCV $ifkkr#id, HCV HiABlERTHV6H 5% HCV HEOEO Iz X
DEI K26 E3IMRETHS. REMVLA TS, FIHRHCVHikRE
I HCV RO R 2 ) — =V ZIcBWbo 3, &P, ZHb HCV HitkizsH
A TIZAWA®D, HCVIZHT 3BEOHAREEZR TS O TEA .
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9. HCV 2 7 HiE M4

HCV DI 7RTFOERR# KT 2EAPHCV I 7THIE TS %. HCV a2 7 HilF
13, TvXu—FIZBbh T HCVRITFOAMICHFET I & &, MHFEHRIC
IZHCV I 7HEA S RICFEET A Z &2 6, HCV 2 7HBEOBHIZIZ HCV
FEaTHkEXTF FICHBT50AEBLETH 5. ik (7)) % sl
L 72=#1C HCV @ 3 7 Hilf % BEEbifkk (EIA B) L R/EB(LERCEL EOFEZ
AWTRETA2HEPHCV 2 7HROREELETH 5. Kk, WETEMETH
3L, MEROHCV OFEOFHEEZEEMS Z LA TE, BEICER, a7H
BERIZTALZAREMEBETI-0EREMN V. BEida 7HiER+ 5T &icHk
FL 7= f (femto=10"") mol Z F\ 5. 1fmol/L IZ¥9HCV ¥/ £ 100copy/mL & &
AB b3 v. HCV 2 7HIRRER, OF %KY 1 L2k (HCV Fifk{g~
dp RS EE O ZRREICHER), @4 Y4 —7 xu VREODRERTH (FY 4
AR E THIETEE), @MU ANLAFEPROHCVE= 2 ) V7 (F4F 3y
gV v UHEY), OR/MEFEOTERZE (ERETHERXELND) ICBWTH
ATH5.

e

2%

3. BiHEE (HCV)

polymerase chain reaction (PCR) # W T HCV OfENE T35 7/ 20—F %
REEATH LEFISOEP L TRIET 2 5T, Bk (7)) ORICHFET SIS
WARDOHCV 7 7 4374 H HCV RNA 2 b TEREICRIETEEL HEETH 5.
BERZUTLEA4 APCREAMHVWSENATED, HCV OREE LTS RRE
ME - HCV OBENEERZIT E LTHWS6Mh S, HCVIZ1IRT 5720
13F (13¥=)DHCV-RNA 2%/ AL LTRHEBL TV, VTLEA A4
PCREZEZAWVWTHCV-RNAD I —HERWETHIETYA L AENERTES.
AEEBETOREDAL O TERMEICLENS DY A VM ABEET S RO
AN ZFHBROFHER, HFEDPOHCV =2 — 6 K UORROEED RO H
wohs.

| DEHEEEDORAY

1. HCV B0 &1

HCVREEDZW R A7) —= v 7213, BEETHCV HEREL EET 5.
[HCV HUARRRHE ]2, [BREDOHCV O (HCV F + V) 7) | 7213 [58FE D HCV &
PO (RROBKE) |28%T 5. L=2-T, HCV RO ZINIZIZME 458
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244 |28 BHREOBE  BRELEFRUEORL S b

PNCXBI$ 3 2%8HH D, HCVHEREICIA HCV 2 7 MR B E P EEIER
HEHsEDETHINT 5.

HCVF + V) 7T, HERBICHICE 6 IhTwa 0, HCVHEIZ[E 1]
L 2B Z &nBW. —F, CRAKFNLOBRBERP, HCVFx V7T
HoT=ADBA Vv F—T7suVRFEEEICED, HCV &AL 552IcHiR X h
TR L 7GR T, FEAORE THCV Hifkix[vh ] ~ MEf ) B L
ET45. 22U, HkEEENBBEAZNS2ZL»5, HCVFr U 7T
& HCV Hifk [ il | BRI BBt 23 Z & 2% 5.

—A%iZ, HCVHiFBE TIE, cut off index 1.OLI LML EN 3. Bh
fiES4E (cut off index 50 LI_E) DIBAIR, IFIF100% 7 A L AMIEZ B 525, K
FHZ 4.0 R FEDENHEBEDIBAIE Y A L AMEEZRD VT EHME0, Lizdis
T, FFICH - {EPUESE (cut off index 50 ki) DIBAIE, HCVI7HERES /-
BREEBEERELERL, Jhb THELHE S hhid HCV REGURE L 224
5. EL, HCV a7HERE L BEBBERE CIREOA ¥ ERETH 5 /-
B, HCV 2 7HFERE TREL T L HIE S hBETIE, X 5ICKEBNIERE
THCV-RNAOFEAYIET 32 LEHNDH B,

2. CRUF 467 4 VA

DHBETIE, CEIFEY AL ZABZATHhhTEh, HFERETHOWSR T
BFEZAZ) —Z v FBEOTLITY ZLAXEIZIRT. —BIZ, FTRICRTE
12 HCV e [t ER K iV EX 6hb 28, HCVHRELZZFAZ &
DRI TNEY, ZThoDYVXIEFLEVATEHCVF X )V 7THBT
EMNBVDFERAEET S,

1) SFA4 (1992) FELIRTICHI =R 7= Z L2355 (HEKEZED) A

2) RIICMAGEN 22T TWaBA

3) WAIEMBAMAEEEEE FRA 2 RS s h=TLndb 5 A

4)3) LAFDY 20 2/ T HIEMBEER FHA#HZE5 Sh=Ze8b3A
5) 747V /X VA7 4 7)) VRIEED) 25 hAZeidBA

6) KELFHAEZT T ENBBA

7) EBEBHEERIZIENHBA

8) EMERE, AhB(F sy —)%2LTV3BA

9) RF4ETAEBLTVB A

10) Z Oft GRZEICHEBERNE 2 & THEEREOREL2EBHIh T3z Mb

5F, OB EORELAERBL TVENVWALE)
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| HCVﬁﬂﬂﬁi |
B 114 EHl [ £ | [ ]
[ Hovimss
' v
[® %] = ]
1 Hcvm weE |
l’ A4 r
.
HCV (&L TU\S 1 HCV (CREERL TL VL
AREAEDEDH TR R BEEAEDH THL

1 FRIANVIBRZOZHEFT LIV L

3. CHMBYERF DL 4 )V A D BRI T

AV =720 HEIZXBHY 4N ZABHEIC L BRFEDRIE, MPO HCV
BADEVWAREDHRABNE EhD. 20T AL AREEZET 50
IZIZHCV 2 7HERE £ -3 RBMEREIC X 2 HCVERREZFEL, HE
RE TR LRI ERET 3.

4. CHEMBYERF B0 4 N A SO RS R 2

Ava—T7suvkEIZkaHy 40 AGERICIZT HCV RiZEIMIZZE(L
FTERZERFON TS Y., ZOBRFEHO HCV BHEE =4 —F 5 Z & TR
RBTHTE, ZhizE SO TRIEORELXITHhh T3, HCVEiEDE
—x -3, BRETERMEOBVHCVREENMSETH Y HCV 2 7HERE
¥R TLE A4 APCRIZKS HCVEBRRESAV6h . BREMOMH
HCV BEDEEHNF L, 1fish HCV-RNA A5 < FAtE(L§ 2 AEMNIE & ARG HE%h
EAE.

7z, MYANZFEIZ LD HCV 288ER & h CBUFRA R L =0 E» 0
EiTiZ, VTN E4 LAPCREIZK 5 HCVEEIEREZH V5. T4dbb, il
A4 N ARERT %6 » AESETO HCV-RNA O THEZ 5. b AL,
Wy A N AFRIZ X AREZ TR HCY HifkiX (@A B0 Z L23%<, FH

- 152 -

245




:EEEE]Zi BEBREOBE - BRE CEFRHEFOFRAC > b

L OREE & 42 THEMIS R~ ICIKT 5.

l BiHFLVLEETDORD—F

1. HCV O &R

HCV R B T2, HCV ORRGURIET S HCV HilkSEEnZ ead 5. —
ARIZ HCV Bl b HCV HifkRSTE & 7 2 M (HCVHifAD > 1 ¥ F o) 13893 »
AT&%. LEd-T, CREMFLEDHCV HABEMEIZRIERT50~ 70 %,
35 A3 % Th 3. DAETIE, HHOHCVERORENDEL TE >
TE7=4, HCVHifAREtE T4 HCV O R4 5 - 7235813, BBNERE T
HCV-RNA Z2HIE L2+ 2 082 H 5. &k, HCV Eg» 5 HCV-RNA B
L AHMIZK23HTH 5.

F 7=, MTGENTEEPRIERERBETIE, HCVREEAIETE HCV Hilkhiat:
DIELBHIOTEFRELZET 3.

2. HCVIERIE L BT S iz 20 E 5% 27 4 VAFWRTE

HCV #HifA7 = HCV 2 7 Hif 5 X OB IIRHT T HCV REHUIRAE & Y5 &
NEIBEITE, RIGEGPHEBAHORED DI, EMEICLDEEE5Y4
L 2 ZERREATDIS.

1)HCV# 7 % 4 Th#E

HCVIZ62D% 2 24 FL, EblZFhThYy 75 ) 824 Fica»hs, HCV
7284 TOBANTEDHY 4N ZAFEOERBRASRE B 7-0, ARG eHE
ETBEDIZT ) 24 TORERENZDOTEETHS. bHBENZIE, ¥/ 2
4 F1b, 2a, 2bHFFEEL, HEIZ1bAT0%, 2a5°20%, 2bA510% % 59 3.
AV E—T7 0 yORZMEER, 5/ 547 2a>2b>1bDIEIZE.

2)kusr {7

NS3 3 & U'NS4ESOHFE TH 5 Cl4-1 6 LU Cl4-2HiF £V - ELISA &
ICEDPIE LRBER S 5. — ittt s L—-F135 784711z, ka
TN—=F215 7 84T 212U T3, LiHoT, 41 v2—7x0rDRERMH
BrusIIL—F20FAxas)iL—T LI UEW.

3) NS5A %R .

HCV ¥ / #4 F1bicH T, HCVBIEZT DOIERERIE TH 5 NSSA D%
CHET BT I /BT KV 2,200~22480407 I/ BOBREKN{ Y4 —T =
O VIREDOBRBEHRLEHCEEL THD, 1V % -7 20V BIUERERR
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(interferon sensitivity determining region:ISDR) & & JiF6h T3V,
24T 1bDTO #4147 THBHCV-J LHNRT, ISDRIZT I/ BEREY£L
BOBIEEA V¥ —7 20/ OBRFHRAHE. ISDR OZFREIIE G RAS
REEICE S THEE IS,

4)HCVaTER

HCV# 7 24 F1bicHB\WT, HCVBIEFORGEREK TH 32 7MIEFOT 3
JEBIAFYTI0FELNFEDT I/ BERNA V-7 0V REORFEHREE
HIZBEELTWAZLAHOATVE Y., a7 T0BRANFBI7TI/BERLR
WMAERBMOHCVIE, ZERAZDEVEAEROHCVIZHEL, {1 v 2 —Txu Yy
EHETH 5.

5) fa ¥ D IL28BBI=TEHE D 1815 T2 K (SNP)

HED 19 BipGEELIFEEL, V4 -7 202432 — FLTWwW5 IL28B it
[EFOMBEIHFETASNP A, 1 v4—T7x0v - YISEY VHFARREDGRR
ZIRP HCV SRS B 1 2 BAMERIZ, 2O THRIMELTWAZ &8
ERRENETT, LEdMoT, HCVFEy U 7 LRI Sy 4 L 2 REL %
T BEICE, BEORBESZLETAEZNAZ &5 3.
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