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Fig. 4. Differential expression of TRAIL receptors in normal liver tissue and HCC tissue. (A) Immunohistochemical expression of TRAIL-DR4, -DR5,
-DeR1, and -DcR2 in normal liver tissue (a), tumor site of well-differentiated HCCs (b), moderately differentiated HCCs (c), and poorly differentiated
HCCs (d). Magnification X 400. Immunopathological findings shown are representative of 3 individual samples in each categorized HCCs. (B} Surface
expression of TRAIL receptors on the surface of HepG2 was analyzed by FCM. Dotted lines tepresent negative control staining with isotype-matched
MAbs. HepG2 expressed high TRAIL-DR4 and -DR5 but no TRAIL-DcR1 and DcR2, resembling pootly differentiated HCCs. TRAIL, TNF-related
apoptosis-inducing ligand; HCC, hepatocellular carcinoma; FCM, flow cytometric; MAb, monoclonal antibody; TNF, tumor necrosis factor.

(64.8% * 8.2%, 56.1% = 8.9%, and 34.6% * 7.5%,
respectively) (Fig. 5B). By magnetic sorting, NK and
non-NK cells were isolated from donor LMNCs and PB-
MCs and resulting populations were then analyzed for
cytotoxicity against HepG2. As expected, the non-NK
cell fraction did not mediate cytotoxicity. The higher cy-
totoxicity of NK cells isolated from LMNCs was observed
than that of NK cells from PBMCs (Fig. 5C). Addition of
neutralizing anti-TRAIL MAD partially reduced the cyto-
toxicity of IL-2-stimulated donor NK cells* toward
HepG2 cells (24.2% * 9.1% reduction at E:T = 8:1,
data not shown), indicating that TRAIL-mediated NK
cell cytotoxicity was involved. Despite strong cytotoxicity
of IL-2-stimulated donor liver NK cells, the cytotoxicities
of those cells toward 1-haplotype identical allogeneic re-
cipient- and autologous donor-derived lymphoblasts were

negligible, indicating their capacity to distinguish tumor
cells from normal cells (Fig. 5D).

To determine whether liver non-NK cells are respon-
sible for the increased anti-tumor activity of liver NK
cells, we performed additional experiments mixing PB
NK and non-NK cells isolated from either LMNCs or
PBMC:s. Before IL-2 stimulation, NK and non-NK cells
were isolated from donor LMNCs and same donor PB-
MCs. Then, for subsequent cytotoxic assays, PB NK cells
were cultured with either liver non-NK or PB non-NK
cells at the same ratio in the presence of IL-2. Even when
PB NK cells were cultured with liver non-NX cells in the
presence of IL-2, PB NK cells expressed little TRAIL (Fig.
6A). No difference in cytotoxicity against HepG2 was
observed between a mixture of PB non-NK and PB NK
cells and one of liver non-NK and PB NK cells (Fig. 6B).
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Fig. 5. IL-2-stimulated donor liver NK cells show vigorous cytotoxicity
against HepG2, NK cytotoxic activities of indicated effectors against indicated
target cells wete analyzed by 5:Cr release assay. All data are represented as
the mean = SEM of assays, each set up in triplicate. Statistical analyses
were performed using ANOVA (*P << ,05), (A) NK cytotoxic activities of
frashly isolated LMNCs and PBMCs obtained from liver transplant donors and
recipients against HepG2 target cells (n = 4 each). Percentages of
CD3~CD56* NK cells in LMNCs or PBMCs obtained from 4 adult healthy
denors and 4 corresponding recipients with cirrhosis are shown in the upper
right comer {mean * SEM). (B) NK cytotoxic activities of IL-2-stimulated
LMNCs and PBMCs obtained from fiver transplant donors and recipients
against HepG2 target cells. LMNCs and PBMCs were cultivated for 4 days in
the presence of IL-2 before the cytotoxicity assay (n = 4 each), Percentages
of CD3~CD56™ NK cells in LMNCs or PBMCs obtalned from 4 aduit healthy
donors and 4 corresponding recipients with cirrhosis are shown in the upper
right comer (mean = SEM). (C) NK cytotoxic activities of NK and non-NK
cells isolated from IL-2-stimulated donor LMNCs and PBMCs against HepG2
target cells (n = 4 and 5, respectively). (D) NK cytotoxic activities of NK cells
isolated from IL-2-stimulated donor LMNCs against autologous and alloge-
neic lymphoblasts, which had been prepared from PBMCs of donors and
corresponding recipients by cultivating with PHA for 4 days (n = 4). IL-2,
interleukin-2; NK, natural killer; LMNC, liver mononuclear cell; PBMC, periph-
eral blood mononuclear cell.

These findings are consistent with a model whereby do-
nor LMNGCs have greater NK activity because NK cells
from LMNCs are more functional on a per cell basis than
those from PBMCs, and that liver non-NK cells are not
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responsible for such altered function of liver NK cells in
our experimental system.

Discussion

The role of liver transplantation in patients with HCC
has evolved over the past 2 decades, and transplantation
has become one of the few curative treatment modalities
for patients with unresectable HCC.3536 LDLT has be-
come an acceptable therapy for patients with HCC in
response to the pervasive shortage of deceased donor liv-
ers. In addition, waiting time for HCC patients to receive
a deceased donor has decreased significantly, and the
number of patients dropping out from the waiting list has
decreased because of a decrease of advanced-stage disease.
As a result, this may decrease the progression of disease so
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Fig, 6. Liver non-NK cells are not responsible for the increased
anti-tumor activity of NK cells. Before IL-2 stimuiation, NK and non-NK
cells were isolated from donor LMNCs and same donor PBMCs. Then, NK
cells from PBMCs were cultured with either liver non-NK or peripherat
blood (PB) non-NK cells at the same ratio (3: 7) in the prasence of IL-2
for subsequent NK cytotoxic assays. (A} Histograms represent the log
fluorescence intensities obtained on staining for TRAIL after gating on the
CD3-CD56™ NK cells subsets obtained from each group. Dotted lines
represent negative control staining with isotype-matched MAbs. The
numbers indicate the percentages of cells in each group that were
positive for TRAIL expression (mean * SEM, n = 3 each). Histogram
profiles shown are representative of 3 independent experiments. (B) NK
cytotoxic activities of IL-2-stimulated PB NK celis cultured with either liver
non-NK or PB non-NK cells against HepG2 target cells. Data are repre-
sented as the mean =+ SD of triplicate samples and similar resuits were
obtained in 3 independent experiments. IL-2, interleukin-2; NK, natural
killer; LMNC, fiver mononuclear cell; PBMC, peripheral blood mononu-
clear cell; TRAIL, TNF-related apoptosis-inducing ligand.
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that the recurrence rate should be lower than for recipi-
ents who wait for an organ from a deceased donor.3”
When liver transplantation is performed as a therapy for
HCC, recurrent HCC is nevertheless one of the most fatal
complications. The management for the prevention of
organ rejection requires the use of postoperative immu-
nosuppressive therapy; however, immunosuppressants
increase the incidence of recurrence or metastasis of can-
cer and induce cancer progression. The immunosuppres-
sive regimen currently used after liver transplantation,
consisting of tacrolimus/cyclosporine and methyl-
prednisolone, reduces adaptive components of cellular
immunity (predominantly T cell-mediated immune re-
sponses), while maintaining innate components of cellu-
lar immunity.338:3% Because immune surveillance against
tumors is mediated by both innate and adoptive compo-
nents of cellular immunity, augmentation of NK cell re-
sponses to tumors, which have been thought to play a
central role in innate immunity against tumors, might be
a promising immunotherapy approach. Several therapeu-
tic cytokines including IL-2 and IFNs primarily act
through NK cells, and many studies have shown that
activation of NK cell differentiation and function leads to
a more efficient elimination of tumor growth>9; however,
the systemic administration of those cytokines is likely
associated with an acceleration of alloimmune responses
leading to liver allograft rejection. Hence, the adoptive
transfer of cytokine-modulated NK cells might be a rea-
sonable approach in preventing recurrence of HCC after
liver transplantation, while minimizing effects on alloim-
mune responses.

NK cellsin the blood stream are ready to kill any cell.!2
Healthy cells are spared by their MHC class I molecules,
which bind to corresponding inhibitory receptors on NK
cells so that only cells with altered or lacking MHC class 1
molecules, a mechanism to escape recognition by MHC-
restricted CD8* T lymphocytes, are killed because of
missing inhibitory mechanisms.32:334041 The cytotoxic
activities of NK cells are controlled by a variety of recep-
tors including CD94/NKG2 and KIRs (CD158a/
CD158b), which bind to respective MHC class I
molecules on target cells. NK cells can discriminate not
only between different class I molecules but also between
certain allotypes that differ in single amino acid substitu-
tions at positions 77 and 80 in the 1 domain of the 2
HILA-C groups.4243 This process can contribute to detec-
tion of transformed cells because downregulation of se-
lected allotypes is an event often occurring in the
progression of some tumor types. The group of inhibitory
receptors is reported to have higher affinity of ligand
binding than the activating group, and thus the inhibitory
receptors may play a more dominant role in regulating the
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cytotoxic activities of NK cells.# HCC cell lines, such as
HepG2 and HuH-7, have been reported to lose or de-
crease the expression of HLA-B and -C alleles on the cell
surface.2345 The only requirement for NK cell receptor
repertoire development appears to be that every NK cell
express at least one inhibitory receptor specific for autol-
ogous HLA class I, thereby ensuring tolerance against
healthy cells sharing 1-haplotype MHC molecules. 647

In the current study, we have determined functional
properties of liver NK cells extracted from donor and
recipient liver perfusates in clinical LDLT. Liver NK cells
have never been used for the adoptive transfer to mount
anti-tumor activity, because of the limited availability of
liver NK cells in a clinical setting. In liver transplantation,
ex vivo perfusion of the liver through the portal vein
should inevitably be done for flushing blood from the
liver graft before implantation to avoid intragraft coagu-
lation. We have demonstrated that liver perfusates, which
usually are thrown away, contain large amounts of NK
cells. Donor liver NK cells showed the most vigorous
cytotoxicity against a HCC cell line after in vitro IL-2
stimulation, when compared with donor and recipient PB
NK cells and recipient liver NK cells. The higher anti-
tumor activity of liver NK cells than PB NK cells has been
well demonstrated in mice, although mechanisms under-
lying this fact remain unclear.51¢ The consistent results
were observed in healthy donors, but not in recipients
with cirrhosis. The cytotoxicity of PB NK cells against
HepG2 per se did not differ between donors and recipi-
ents, but that of liver NK cells from livers with cirrhosis
were significantly impaired, regardless of the presence or
absence of IL-2 stimulation.

Previously published data redefine NK cells as potent
constitutive immune effectors, which are able to use not
only the perforin-mediated secretory/necrotic mechanism
to kill rare leukemia cell targets, but also a powerful TNF
family ligand-mediated nonsecretory apoptotic mecha-
nism to destroy most solid tumor cell targets.? TRAIL is
highly expressed on most NK cells after stimulation with
IL-2, IFNs, or IL-15 in mice.>!948 Neutralization of
TRAIL additively enhanced liver metastasis in petforin-
deficient mice but not in IFN-y—deficient mice.® These
findings clearly place perforin and TRAIL as the 2 key
cytotoxic effector pathways used by NK cells. From the
current study in human, we now appreciate that freshly
isolated liver NK cells barely express a detectable level of
TRAIL on their surface, but a remarkable level of TRAIL
expression can be induced, preferentially on liver NK
cells, by stimulation with IL-2. Taken together with the
finding that poorly differentiated HCCs highly express
the death-inducing TRAIL receptors (DR 4 and DRS),

which contain cytoplasmic death domains and signal ap-
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optosis, as well as HepG2, adoptive transfer of IL-2-stim-
ulated NK cells extracted from donor liver grafts are likely
to mount an anti-tumor response without causing toxicity
against recipient intact tissue, at least in 1-haplotype iden-
tical combination, If this approach were to be used in
clinical applications, it should be taken into account that
T cells contaminants in donor LMNCs might cause grafi-
versus-host responses after adoptive transfer to the corre-
sponding recipient. Hence, we confirmed that 7n virro
treatment with muromonab-CD3 (Janssen-Cilag, The
Netherlands) leads to complete ligation of MAbs on
CD3* T and CD3*CD56% NKT cells in IL-2—stimu-
lated LMNCs (data not shown). Such MAbs-binding
cells should be opsonized i7 vivo after adoptive transplan-
tation. Furthermore, this treatment did not attenuate cy-
totoxic activity of IL-2—stimulated donor LMINCs against
HepG2 (data not shown).

The mean yield of NK cells from donor liver perfusates
was 0.5 = 0.1 X 10° cells/g liver-weight in this study.
Because graft weight and graft-to-recipient body weight
ratio ranged from 262 to 900 g (mean weight, 579 *
132 g) and from 0.51% to 1.42% (mean ratio, 0.97% =+
0.17%), respectively, a maximum of 100 to 250 X 10°
NK cells can be used for the adoptive transfer even with-
out further treatment to promote their proliferation. The
optimal dose of liver NK cells needs to be elucidated to
bring this approach closer to clinical application.

In conclusion, liver NK cells inductively express
TRAIL. IL-2—stimulated donor liver NK cells have the
vigorous cytotoxicity against HCC.
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IERREERIE F

i E ; i i E i % Under Absolute # of Precursors Absolute # of Mitotic

:l :' ,: E :' :' :l each paek T cell yield doughter T cell extrapolation precursors events (C-£)

b ' 1122 766 i 766 0

! P 1122 49 05 25 24

Do 1122 49 1/on 025 13 36

. ’ X 1122 58 —> X 0125 =— 8 50

AR 1122 7 0.0625 5 72

o 1122 B 003125 3 78

! 1122 29 0.015625 1 28

: szs> 16 122 17 0.0078125 1 16
822 304

Stimulation Index=allo. mitotic index / syn. mitotic index
Mitotic Index=mitotic events / absolute precursor

Precursor frequency=reactive precursor / absolute precursor
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Non/Hypo-response

Split-response Hyper-response
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/ CFSE
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Non-
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CD25

CFSE
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= Pl ¥aic & 3 a2 1T > 72, ¢, CD4 & CD8 T #ifaR]ic stimulation index (SI) &
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7, REETH L. RIEIHIRETIE HCV
DE Ay —IIFEFIZHEN®, LarL, BHE
frde 4 VA (HBV) © & 9 REIBRE AV
E VIR ZED D A glucocorticoid  response
element | HCV IZIIFEEL 2\, BIBTRE
HKNVEZEDZ 20 LARLY A 7T AKY
> 7% ED calcineurin - II|ZE MW & 5D B
UEETLHLEEZLFVPERTH D, FIT,
B r~ro7) YfERLe FRESEY A
VA (HIV) WEE L T A aBEO L &
VLY P TREALZEAERENTHS, L
L, TOZEEHEHRDOTEC HCVIZL -
TR SN FREO B 2 E 7V THilg
HRZFICE ETFBEEORER2EZZ AL, &
MW RABHEBDLE s @ nl L
bEETHA.

FAURBE, TANAEELLERTFE L
VEZ Y MNMIEELEFDOMEAEDED
HCV B2 BT 5 W DO#EAT & B % 5k
IR b,

—ODEZR L LT, REFNIERRR L
VELY NSRIRKED T A VA DG & 1
JEE W) R EZITAI LD L. HEREL
WCRRHRIE AL L, SRIEE LA & AR o
apoptosis 25BR7EL, 917 H TINHILFE
e nh. BMHTIZIER ) o HHIFAD X
IR THIBLD TH2 ~D L 7 hASHE L
TRtz RL, MorOERE THEME
LidER UFBEENET T LEZ ST
5. Z0X ) IFAOFREMGFENERIITZR
FEIHBIOBRE TN LT A2 h L) &
ElZ% A . HCV I & 5 x4 5 cyto-
pathic ZE L E R EI N TV B DS, FOkk
B3 6 2w, Autophagic 7 H C R,
apoptosis & EBHEGZEEH R LW E 2 AT
HbH, LTIZ, bobbBEFNEELON
TWAHRFIZE LT, BRIk,

1. FF—DHFH

FZT, ThHDOBERO—2E LT, F
T-DEBOBERHRILSEZTLNTWS,
Berenguer © D4 25 56, AL, Z
CHEEMO NS -0ERILSTRBE STy
H. L»L, UNOSDF— 4% —N— 25,
WO D B 2T R VW 22w,

—DDWEEME LT, @ED HCV B#T,
HEBZDORBBEOIRE, BREORERD
R TE, BS 2 IZEEE O F SHMELR AT
EENOERITERT, F MR ORAT
bERATHHLEINTVE., TOBEELEL
5&, GO NS —FENOKED HCV
2e, WAELOERICRWICEERDH L 2 &
PHEM SN, FFEO#EL L HCV B ni
MALREICRIG T AL E 2 5 L, IFEMIED
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Key Cell 2% L L7z vy,

2. EiNHE

EEIIEHFIOMEIC L D, 797 MNFTO
HCV OMIEREN R L 5 SRR EINT
Wh, L7 g ERLR EOLBETEE s D,
Fou)LALDY A7 0AR) YOFH
n vitro D AT HCV O MEIEIDIEE T, #
OWEITEIEA v & —7 20 v EIFIER%ETH
A & DEREHY Watashi b DHEE 0 2 &0 6,
HEANTHRINTELS, FN6ERE
Al nvitro TIXEDL, A 7O ARY
YW HCV OSEE ZMINHl z 83 H LTy
HEEZIAVELTHAS.

EWMERLBIRICH DT v v 7T, 4
FTCRELROET LT 27 FDY%
VW, A 70 AR VR RISV
BBV, B0 LT, 4 70X AR
BMits, HCV RIS L THERTH 0D
MEEPLETH B .

FERRZ, YA 70 RRY) R FFBREEEH
THZETHRER) ATDPEL o208
& B0 AL, —F, WREFBOEFER
777 VEBRIZEHLTEIERWRD D,
Wiesner 134 7 1) L 2D FIMENT 5 60
A%, Villamil & X LIS2T A2 CTH A 7 B AR
DY DFWFRER ST 7 NEMS LR nE L
Twh 8, ZF1L T, HCVOBFRZFIZEL T
b, MEMTEMZEZREIZVWETLHEL
EHiZ, YA xR v OFVEEELR
ChBETHRIWPLTOWRTEL.

—F, TNHEHFLZHCV RIS 5
BEDOH AN E U CREIIGIF & v ) BEIL W
N BB RS 2 50O THA D, Casanova
B/ ) IVAS S G R o B/ w B 87 N IV 2= 2
DFNA vy —7zare )N EHE
BEORYENE L, REAL D Lhozb L
TW5 8 X252, bAED Inoue Hidt

A7TUAR) e Ay —T 0 roftHE
ETSVR763 % EBRM L EETHZL T
570 bbAA, ZOMEOREIEERE
b4 <, EHITOVEIZE Db, high titer
OHCV L YTy NI LT, R
BEDNEI D, LT AT EDMEE LD,

3. A7 041 K/INILZA

F#tife, SM@EEcEd & X0,
Yoa—=) UEFE E b IC AT E A N R
AT sy, CORIBRZERVE VL
HCV I L TIE, W D00z hi G S
NTW5h.

HBV @ X 9 {2 glucocorticoid response ele-
ment DFEENLZVWI L LY, EFEBATIEZ
DAF 04 FiZ HCV D587 % BIHE 2 15
T 5 EWIEERIE R WA, BERIICIE HCV
RNA #IIN &85 &) ELH 5 12,

LT, FRHEEET, BHFCHYoNn
BHAT A RV AEED HCV BRI S I
bobdbEESL, TNV AZT7r 72 —T
HHELTVAIMENKLZLH D™,

EHIZ, A7 FOBKESEE HCV D
BREOBEEL BRI, BEEVER
HBEIMLTABICAT O, FOBKRS5 5
NENWEEINTWE W, FL T, Bk58
CHEETAMBFETYL, AT0( FOEDLS
WEIEFRPMRNERNIZH B LD ST
Z, 75,67)

72, TOAT0A FOKRGHAE & ORFEE
PHEIZOWTHR T 28ENH ), —xE b
FELNTWRWD, wihicdk, A70
4 N i id A vwiz & HCV O BRES
IR EDREVERE L BN 5%, HEHR
WeFERLLY, EFEEREETSETETD
Fbulhd, LihHoT, RIEREDOXF
A RSV ABLEELTY, ERMICITHE
FRESE TR RELZEREEO—2I2%
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1 Recurrent Hepatitis C: LDLT Versus Cadaveric Transplantation (3Zjik 76) tf%)

B EIRER BEETO ALT k& EE
(%) e (A) (%)
FEFIE LDLT CAD LDLT CAD LDLT CAD LDLT CAD
Gaglio et al (2002) ™ 18 80 42 55 - 17 12
Ghobrial et al (2002) 7 9 86 4.8 — — — —
Trotter et al (2001) 7 41 — 35 67 123 60 14

LDLT : A1KfF#%E, CAD . BABiT#im

HENICBZBN, IhbERERETY
ABLBENPULEL ARNFTHS.

4. £ RFF—

HEARBTRERE D J7 5% HCV BEE1% DR REEAL
PIFIROERHYFEE TH 5 L FE SN/ 7679
(%1). HCV BREREX T ORPFE TS Z
&, SHIIREFERFRVPEZ WV EHRRE
ni. OERELEL L Tt IRES (Internal
Ribosomal Entry Site) D51, B4 FF#ifg
WNTO HCV DigHi, FEEEFMIEA LDL
L+ 7% — ® upregulation % /A~ L T HCV O
EALIRET S, VHWD endocytosis DIF
HALPES T A2 EOBEBEFEZLNLTY
5.

L7edSo T, 7 A h Tl ARG
L, BEET, B ORRIED R
BFET, T7VARTAYHANTIEZL, &
512, FFRMRTIC HCV 2 BRED 5 W IZER
BB EOEGESEMRITFEIERZO HCV ©
BREZzDTERFELTVS. —FT,
AR T HLA O/ BENEL, &6
WEETHE S W T O SA R EEE
D HCV B ICAFNZEC L OR#EAFLT
WHL)THA. ‘

LY, Ho0FR, P ZEEFLY
EllBWT, 20FFHBTUIEL L) Tl
weEbhd, RBHERE LR 5 DHNE
OHCV LI ¥y b T, BEARFFRHE TR

OATUA FEDOREME(SIVA, Bix5E,
WAt E, 2704 FREH), OQFES I
ThNERFEETSITTMNeDE (BEEE), @
SIEIIRIRI OTEFE D, DFFERIC X 5 M
ICOERE, OFMEL~—7—I12#E, ®
HCV A NVADRERE, Bz L Ryl
BHhWnWZ EWIRILD 5.

HCV BRI § 2R
(post transplant treatment)

7

1. FiE

DO BRERZRDOT T A WVAFEE LT, ¥
A WAHEREDPEHBTH 5205, —fRIZEZ LR
T\ % Bichemical Responder 2SF R A# % D g
RICEWRDE D DNED, LW ZIAHTH
L. $hbb, HE, RESEZEH LT,
MAE RIS ~ B L THRMEENND
2EdNBDOD, LT, —IBEBMEFRIC
OB L) LR EEIE % BB IR E
SR O DT R, HEETE, v
AV AYERRIZE B L 72508, ERERAZE AR
WEEZ D, RO, REHIHE, X5
RO E & v T ORI AR
A5, 1E 72 LU CHURMEIL I DY 5 2, H7EERM
BRSO HSTHAB.

2000 EERIIE, 4 ¥ —7 0 r oM
S0tz 08, il S R I3E s g,
CUAERICEFRETHE LTE L DMEH

HTTRTTHLRNT, 5T REZ LI, TEITS N o772, LA L, 2000 4L
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722 2000 4ELLRE @ post transplant treatment O iE

HE (CUmk) e 5l IFN 2 (%) AR IV B ETVR SVR  FiE/HE
Samuel (80) 28 2b/3M/ (3x/w) 1,000 12M 21 % 16/28
Bizollon (81) 54 ?/3M/ (3x/w) ? 6M 26 %

Shakil (82) 38 ?/3M (3x/w) 800 12M 18 % 16/38
Lavezzo (83) 57 2b/3M/ (3x/w) 800 6M 23 % 17 % 51 %
Kornberg (84) 15 2b/3M/ (3x/w) 600 12M 64 % 88 % 2/15
Narayanan (85) 26 2b/3M/ (3x/w) 1,000 12M 35 % 23 % 13/26
Wiesner (86) 9 2b/3M  (3%/w) 600 12M 11 % ? 8/9
Alberti (87) 18 ?3M (3x/w) 600 12M 44 % 27 % ?
Ahmad (88) 20 2b/3-5 (3x/w) 600 12M 20 % 5/20
De Vera (89) 32 ?/1.5-3M (3x/w) 400 12M 9 % 13/32
Coltler (90) 12 2a/3M (3x/w) — 12M 50 % ? 7/8

F%, HCV L ¥ ¥ ¥ b O &E R FIRE/L D
5, BEAIZHLY AV A EREOFERAER AR A
ENTE(F2)80-0 FTHKDEHE
ThHbH7-0, BRI OME, V4 IVADY
TEA T 0@, AFEMOMHES E—RICE
I T ORI IR RERR DB 22133 $
HIGEMER B T4 Z L IIRETH
., FITEOLNODOH LMW, 15—
JravHEMBEREL DAy —T k)
INEY VOEREED T ANV AR b T
VAT IF—YHEOEFLERIIFETH S.
Lo L, FHU oL Ty N THEEE
D EPEHEESEDORE R EC, BWOH
() % 3 & NP IR T AT B EBI A EE
BIZEWnWE Vw2 L TH A,

OHETYH, Sugawara 051 Y F— 70
YIEBEEAT, 50 %EFD SVR 2B LNz L
WEL TS, IS DKE Genotype 1
DETANABTHLI DD, ZOBRER
FITEEIMET 5 W,

L, EZHNTWBEDIE, OFBHEE, 3
~6MAMUNICA vy =Tz Y NY
U UPERRE R ERCOICHET A, @WRER
RO 2704 FIZEERARRAEE L. OF
LCBMEHOE»b A v 5 —7 20 VHE,
EMEMRE, Ve YHERBEEERL T,

JFRERE 50%& 1% - 200541 A

Al LB PAE, WHETH T 48 A kT
BEVPET Ly, @OFEFNICH L TIE, @5
DOEEIFRIGFEICAIL TR v AT I F—F
Ex ERALSED%ED, PiAEEE T ki
HELeBErwEEbs, EULEREL
THENAAF I/ 77 —4 > C&UDCAMADY
BEBTHH ) D, EORHE, BLOER
MV BEE 25 THAHN, RENEEZ
— Db BRVDPIFIKRTH B, RETHD.
2, PTREMETR, AMEE, PL A VAR T BALG
THPD, —ODOMBERTH L. HEHERED
70 b= VEFEROFZL T E LT, il
#%3~67H, 15, 15 ERIIFEMZ i
TLC, FUAL DL LD R & - BT
Mo ANVABEE (NI AL vy —T7a &)
N V) RRBT AP EROBEII LD
DOHDLL)THA.

2. G, AESZETZELVOD
BRI, Al E % & o BIVER EEE
EXRBRZRIf vy =720y )L
VEERERE Y BE O CHBHITRICIT) B
ETH, BBLZF20%EHED LLIEKS
B, HIEISEVWATNGE, Ched { OF
Bl G e &bz, REHFHIRORELZEHOIC
FELTWAIRILT, BEKEINETEOT
HWRIER SELDTH LMD, BIWEHH Y
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