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Hepatitis C virus (HCV) is a major causative agent of chronic hepatitis,
liver cirrhosis, end-stage liver disease and hepatocellular carcinoma worldwide.
About 55% to 85% HCYV infected people will become chronic hepatitis, 5% to
20% of them will turn to liver cirrhosis after duration of 20 to 25 years, 30 %
of these cirrhotic patients will become end stage liver disease in 10 years, and
once cirrhosis is established, the risk of hepatocellular carcinoma is
approximately 1% to 5 % per year. In Taiwan, about 2-4% Taiwanese people
are chronic carriers of HCV; hence, effective tackling this virus is an important
issue in Taiwan.

The goal of treating chronic hepatitis C (CHC) patients is to eradicate the
virus or, in a clinical term, to attain a sustained virological response (SVR,
defined as undetectable serum HCV RNA level 24 weeks after treatment
cessation). However, currently approved pegylated interferon (Peg-IFN) plus
ribavirin (RBV) therapy has many unpleasant side effects and is only effective
in a certain proportion of patients with HCV genotype 1 (GT1) infection,
especially in Western countries. Therefore, identifying baseline and
on-treatment factors predictive of SVR in CHC patients is important in terms
of increasing efficacy, avoiding unnecessary side effects and saving medical
costs.

Several factors have been linked to the therapeutic response of CHC

patients, including viral factors, host factors, metabolic factors, histological
xii



factors, the type of regimens, and the duration of infection. Among these
factors, early viral kinetics following therapy has become increasingly
recognized and widely used in both clinical trials and daily practice. On the
other hand, there is increasing interest in the impact of chronic HCV infection
on metabolic abnormalities, including glucose, lipid, cytokines, insulin
resistance and adipokines. Insulin resistance and type 2 diabetes have inceased
incidence in CHC patients than in other disease or chronic hepatitis B patients,
and serum lipid profiles as well as hepatic steatosis are associated with HCV
infection and may afftect the therapeutic response of CHC patients. Howevr,
the interacions between HCV infection and host metabolism as well as the
underlying mechanisms remained not fully clarified.

To examine the influence of hepatitis C virus infection on adipokines,
glucose and lipid metabolism, we examine the underlying mechanisms by
which HCV affects host adipokines, glucose and lipid metabolism, and vice
versa, from both clinical and molecular points of views. We found CHC
patients had higher alanine aminotransferase (ALT) and high-density
lipoprotein-cholesterol levels, but lower total cholesterol (TC), triglyceride
(TG), and low-density lipoprotein-cholesterol levels than controls. By using
multiple linear regression analyses for subjects with available adiponectin data,
presence of HCV infection was independently associated with higher serum
adiponectin. In addition, we found body mass index and genotype were related
to viral load decline at day 2, and baseline viral load and HDL level were
correlated with viral load decline between day 2 and day 28 in multivariate
analysis. Genotype 2, lower baseline viral load and more substantial viral load
decline at day 28 predicted a higher SVR.

Recently, several groups have found that the genetic polymorphism near
xiii



IL28B gene may predict the therapeutic response of CHC GT 1 infected
patients receiving Peg-IFN plus RBV. Thus, it is important and will be
informative to evaluate the association of genetic polymorphism near IL28B
gene, SVR and metabolic profiles in CHC GT 1 infected patients. We found
Taiwanese CHC patients with rs8099917 TT genotype have a better SVR and
lower baseline serum TG level than subjects with GT gentype.

In the in vitro studies, we found that cells expressing HCV core proteins
had lower cellular triglyceride and total cholesterol levels than controls
(P<0.05, ANOVA; P<0.05, Nonparametric test for trend). HCV GT1 core
proteins might down-regulate mRNA expressions of
3-hydroxy-3-methylglutaryl-Coenzyme A (HMG-CoA) synthase, HMG-CoA
reductase and microsomal triglyceride transfer protein, but up-regulate mRNA
expressions of farnesyl-diphosphate farnesyltransferase 1and ATP citrate lyase.
Although mRNA expression of SREBP1c was up-regulated under lower levels
of HCV core proteins, its expression was down-regulated with increasing HCV
core protein levels. The mRNA expression of SREBP2 was up-regulated by
HCYV core proteins, but down-regulated with the increasing HCV core protein
levels.

CONCLUSIONS: HCV is a curable disease, and the evaluation of HCV
genotype, viral kinetic parameters as well as host gene SNPs before treatment
has let individualized therapies for CHC patients become possible approaches.
However, the interactions and underlying mechanisms of host factors and HCV
infection, especially glucose and lipid metabolsim as well as their impacts on
therapeutic resposes, remain not fully understood. Further experimental and
clinical studies based on these lines of evidence are needed to clearly clarify

underlying mechanisms and provide clinicians useful information to opitimize
xiv



the mangement of chronic HCV infection.
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Baot AT TS L H D T S haua § RAFha ok TIB0. 0
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AT ¢ RF
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WG b f A AR R 95 E W FDA gl i

o R Tk o

h_.\:\

hpaa)

g arqeEk b C ”—,&—“‘Ff s 0 — §84_ peginterferon alfa-2b (Peg-Intron,
Schering Plough Corp., Kenilworth, NJ) » ¥ — #& | &_peginterferon alfa-2a
(Pegasys, Hoffmann-La Roche, Nutley, NJ) A, BELf ’f#_ SR -
B MR -

Peginterferon alfa-2b er& & i * # & 5 1.5 pg/kg/week> 7 Z_ix et &
RAELA vH £ - Ribavirin en - 2 H E P S TR E » A K
(weight-based ribavirin) £ * p 800 mg ¥ 1,400 mg (800 mg for <65 kg; 1,000
mg for 65 to 85 kg ; 1,200 mg for 85 to 105 kg ; 2 %2 1,400 mg for >105 kg
but<125 kg) '7 -

H

o

Peginterferon alfa-2a ek & % & & 2 H T A T %7 /285 180 pg
/week " E J&PRAEE @ A K 0 ribavirin A E 0 K F p 1,000 | 1,200
mg(1,000 mg for=75 kg 12 2 1,200 mg for>75 kg)'® o o ok Rk B %5
ribavirin § & fE4F fe 0 & - ¥ M d om0 ETVR(End-of-treatment
Virological Response > & s it) » e & { & & -4 &7 ¥ 4% X peginterferon ;5
Fren kAP 3R o ribavirin TR Y R 4 X 06 R 18 ePfR & 5 (relapse
rate) °

I EEARAERR S A E D A T 2Tk R R %
FIFE A e PR SRR 4 Cpd SR TR kPR Lol CHFp

F A 74 AR ANk FHERT LK 48 iF 0 peginterferon alfa-2a
LR A E @ A hribavirin B R E 0 A @ C ”-:)]354% ATl % =
= AR Ak F RIARE R T & 4% 24 & ohpeginterferon alfa-2a & & 4

#| & e ribavirin (low dose ribavirin » 800 mg) *° -
$03 Cpd AT E AR RPLF TR R £ MR R R
5 AR B TRA 5% meta-analysis (g 0 P 2R C A A
1A % v AR 4 mﬁﬁ & &% 48 ¥ pegylated interferon 12 % 3 PR 4
@ 3 A en ribavirin B EHE P o R e BT — BRI A IRTRE %

(randomized trial) 5 3 R IR > BAC R F R L s PG 23] EVR
6



peginterferon alfa-2b & & 3 P& 48 £ ¥ 233 & chribavirin # £ (10.6 mg/kg per
day) infr 36 s KRG o AL HEBFALEE PTG EAML
A TR R T A R Y o

0 COrpd BRI T A H 2 B AR B F ek
whid%? @ CHFR4 AT &5 AR R L7 5 o bif— 1B
#38 C pa AR S 2 AR A F X 6 Biokaw miam g o 41
I #& % 48 i¥ pegylated interferon % ribavirin enfR2E SR € 1L dE X 24 %
iR Ui gock e it Corpd AFAIF T 2R H b 3
e R EFRENEFRLEEY WG ERGFEL T FE P IR

kg PRI ER LR

Fr & BRECHEHHFIERIINIRKF BOTRR F R F

SR EEE N Ot Al A REY RIR TR ERR L A RS Sl
FEPRGECOFREELIRE SVR MV {5 - 52 83 L XM isR
Py Ek o R RAL A AT AT UEG R IRG RS
R B IR R RERERR F R SR

TP F R pRt SVRenG & B oAt e S CHFEE
e R R R T MR R F R IR B E o gtk l &4 5 A S
Mo % - SR g md M edp ik 0 % - AT R L2 A (host)Ap B g 1R
B ) TR R AR R g A AR hE B R T g
B4 CAFn Ry o B A AR M DT Rp B 0 f 0 e R T C R A 2
B A AT 0 e CORRLFRL DRSO C R4 # 4 F %1 (viral
kinetics) & P # fiesk + SR L ¥ SVR end £ & 4 (L 18 i) -

Poan gk b AR H RAER] SVR endpifd & EUgd TS B Y AT
FR I (1)E =5 % TRk £ 5% (registration trials)id ¥ 7 At ek &
PR R &S T R LR AR NER YR - K CFR K
gk 5 (2) MARR ARG T % anES% T $](community-based trials)id
FouFm i ARG RT RARRRY S QAL E L nFRE
(Veterans Affairs databases)s & 1 § 3 B 7 $# %> Flpt gz F pr - 4

&

B CHFRFavkii- GF P LA Y FRA ST S
7



(multivariate analyses)i& (F#7 3 & 7 8% 1135 1|3 B € & 9 SVR R Rl
1 C *p54 A F13(viral genotype)¥ ipf i e C #¥y54 £ (pretreatment
viral load)'” %> C #p55 3 AL F1 4|20 5 — Alhg & (2 394 5 53 AR
SR FZAONE Rk C ”‘:}Fai £ %> 600,000 IU/mL —'F‘TJF biag rﬂ#’:i/ﬁa
B F B(SVR™ %7 ARSI pd B0 & CORLF R
Ris iR F R ERIpHFRe £ L2 3 F#F PHEAS
ug/kg/week versus 0.5 pg/kg/week) ~ ribavirin v PRF £ (>10.6 mg/kg) ~ *
Moy EE#L A 40 oy A H AR ERA #&(non—African-American race) ~ #
B ALT E(& ¥ E_F 2= B2+ > three-fold higher than the upper limit of
normal) ~ # £ #iz ¥ (=75 kg) ~ i1 %% § % Fii(insulin resistance) ~ #F
R B e B TR 3 A e 1 (bridging fibrosis) ~ MG s 1
(hepatic steatosis) 14 2 *FAL it e R3S e g gy BF R FA
/G B 28B # ] % 2514 % £ (IL28B gene polymorphisms) 5 48 % & & 05
B B R RIApIR(L 8 4d) o

FI&TEEBMIERE RS TF RERHE

Pt feh FERIEE SVR B ER £ 4 kL mh COFRFRL IR
P ;Fia C 84’—:]}‘;‘5.%. 5 4 B % i (viral kinetics) > ‘T}“{}l%i FF fin®f alIa
AN LY R X 1 E@t:}?ﬁi 2 F J&(end-of-treatment virologic response °
ETVR) ~ & # 54 § & Ji(early virologic response * EVR)/ % #-id 5 4 § £

J&(rapid virologic response > RVR)

whEL B?:/Tfﬁi £ F & (End-of-treatment Virologic Response » ETVR)

el APRS E 5 BETVRE R4 L& 5 (CHFRE R e
2w AR AP RS R 9 PCR teSk S 5 el 2 3] C oA
b P (HCV RNA) < B2 2% ETVR 2 * ks PRI F # kL3 7
r2i# 3] SVR > e £ 5 i 7| SVR en & £ it o

% #+ & 5 R (Early Virologic Response - EVR)
S+ FF BEVR) chT & 5 0 C s PIpEPi i LR A

8



%o RERE IR D AEACTRA BB T S d B0 100 B
20 AR e

EVR 5 P ek SERIE X T 7 5 Adniup 4 B5 000
@223 SVR b 2= fdpth > § R FHRXicha2EIEVRE - &
ARISBRAEREZEFSVR® o d a B 57 v HLDERE
LR é&mﬁffai % % ;5 Ry (treatment-naive) 2. C ”‘-‘Iﬁaﬁ £ 74 %

AR —’nbi B TRk B ATRTOY REF T A EIR F i“‘#‘rh
et = PR C v A B RGSR T A d B REE S 100 B &
B Rl R E MR A gt g M g D LR g RSB R
10 M Fips + % 1 00 (treatment-naive) 2. C ’”‘:}}%% AT % - AR *H
L2 5 EVR P> #3 97%3 100%:nis ¢ % i 5] SVR » F)pt &
FRIpF il E3 EVR o B7 aERE S B BN o B F B o
FRFREIFEFEVRE . X k7 14 & ) SVR s 5 7§ 65%5)

=k W

72% » |t EVR ¥ 2L5F &2 %. B okt ™ niE 1] SVR ihi itk o B
W A L § i 5 RVR 2 & % 7EVR fw 4 5 cEVR(complete EVR)
¥ pEVR(partial EVR)% 6 °cEVR % & 5 * & f o = kPt 5 & 7] RVR>
fe AR i C Mpsd PIpET AR B B et o - - e -;—ﬁ‘r*%ﬁ*
#I7 Flm4 £(< SOIUML)FEAL2 o pEVR R 5 & K isf e pFiz G 7
RVR » i 850 - = & i 5 v w—}};«j# &ﬁkmf,%*wm}}%4 £ &5 100
B ALz M BT TRk AT T 8 T cEVR # pEVR #f SVR § ks
3F B ie 4 (83% versus 21%)° % d 3t 4 2R C ”‘:])%i AT % &% =T
BAFEUFEE L AHDFOR A FF ook BRI %
el S e BHRRIA Pl eh C AR £ 0 Flt EVR $23 C a4 A
Fl2l % - A5 2 2R A F DR G EARERA

P-i# 5 % F fs(Rapid Virologic Response » RVR)
Prig s & F BRVROSNEAE G * R FRZIshe & g 6 C
VR A P E LR R R B PF 0 R P2 B C M Fp 4 £ (< S0TU/ML) P A2 0

RHELiakE s RVR iy (@ et ¢ &k Ripg $ L i s SVR
38

o



AR COTRFH RS R R R TSR T A5 Az
PRAFE o F IR AR EIRS O RT3 BRI
Fiahv i ma BF G- P RTRAFLHFR §F &7 FHCHFAFIAR
FRZT %,—‘F%:f%-i% Fe*iE o> 38 RVR ¥ 53%5% C ”‘%—*"
A KT 0 P SVR eh 2tk 0 B & % BRIRE 45 00 2 3 #AT 15%
3] 20%: C ’”‘ffi—* A7 % - A Z,L—*‘ A 66%:e C ’”‘Iﬁi—* AT % =
2% = 3R HF BRL IR A T RVR %400 4 — BH2 peginterferon
alfa-2a isf 2 C %pd AFA S - AR A F v s 4175 ¢ F R
3 RVR'%ZE"J"JSVR?‘ MBEIN% CEVR'%ZE"??SVR? ED 75% 0 3
*t4 ETVR % s SVR £ § 45%” -
d 3> RVR & £ B % f Ao 3 ikmapE RN & C ”‘}}ia-a- pox /’%“:’ i"f
o BRSSP RVR ¥ 7 0% ks S spe ™ & RVR
e NPV (negative predictive value)x 7 & » #7020 % & 4 i1 j i ¥] RVR &t
RSP A NN A g ar R RS
0 PR A dps Bt R AR e
B 7 ¢ oHCVRNA PRI 2 3| > 2 4ok RFP X LRGP JJL/F 2!
HCV RNA PF > &k + @& 5 (virologic breakthrough) o 375 5 ¥ i 3
ETVR > e & & s B kS giens ek p 2 L R KPR 7 57HCV
RNA P¥ » ok - %k 3 4R % (virologic relapse) « § & F &L ok - L2 &
e CoFp 4 B s B ap 4 B G R0 100 B PFRIAL S o & ey
(null responders) ; ¥t inf = + 2w FpF CHFp4 €3 F 0 100 &t o
DA< Al IR 7 R A 7 # ¢ eaHCV RNA E&E]Jﬁ—; Hickinirg o

% (partial nonresponders) °

3

2 é{,\CBJ-;},;;i@aJ - 4

%12t d B F RIER R 00 CORL A RE PR F bR
IR m)]%% T eI A 4 s g(d 4 R > viral kinetics) © %ﬁ
dERFFERESL Y AL - e TR R FHIEE S A
#@}%i%%iéf}%ﬁﬂ? oA LA BANRE o f D RARRER L &

L3 7 L L is(as a stopping rule) » A4 0 B AR 2 s R
10



ERNERT A e gy BT ] B pd 6 F R T

-

ﬁliiﬁfﬁ_g{ﬁﬁ:}‘kll 7 ﬁ;’jﬁ@%‘% CB-‘F“]%‘:% \%4’}0[1& Tﬁli;ﬁﬁlﬁ‘ij f’t'}l’ o

Crrpd 4 L ET S

FOg o A B %41-43‘0;4—_:]}%% 4 2 B4 g %‘_4145,46#;%_% i
FFEpd b FREH 2 BRI AN RS AL B FL DA
FRt s UiFE 30 i 20 - BRp @ s am dr w I 5 o
AR L0 iR o 3 S ST IR & LR E R R By R
Z 4 ch A R 157 7 (reverse-transcriptase inhibitors and protease inhibitors) %
FAF RS E A BRSNS YT ES g otk o P e e BB K
AR S R WA kAT OV A s 4 g g g
L o & i B o] T 2 2 (standard least-square procedures) #7 ¥ & ey ¥ 12
B3N ¢ e s 4 S8 o Neumann® X 381995% 4 1 & § 2 88 5 kae
T HIVE CDA+ T = fmie d 4 it che g2 150 % 5 2019982 5 4 7 % -
BCHp 4 i 4 FHEF U BB HG 2 ANCOFLE P B Dk
o Bops W 3‘-"? (virus production and clearance) %> 5§ T f##(dynamic
equilibrium) K 22T > f* FE RN e 2 ARN KRR IEE AP
IR ECFRA R R 0T xS X0 B R R RS W
(virus production) g2 5 2 F 3B 2 iﬁlﬁsi Z 5 R CFR 4o s R
% % (efficacy)™ -

HTEBEE R  §opd W gk BT R L Rk it
ML PE o TR il MR S EREIIE F S ¢ HCV RNA
KR E A FFE A E % PR E 0T "% (biphasic or multiphasic decline) » » F] 4t
GRERURE S F RIS fet ol X ARt Y RN F R
FH e o X2 A7 g CFp 4wl ) 2 % ) oe(half-life of
free hepatitis C virions in vivo, <5 hours) » fifs & E 4 /5 f & ) PFELE I o

Fg £ 138 g 4+ T "% (rapid first phase > day 1)3 % &2 5 @ CHoop & i
",% P B0 % = FEBoA T ' (second phase 0 days 2 to 14)¢h3R 4 B &2 @ C
o F B L2 R e i “,% 3 B (the clearance of productively infected

cells) o § BT+ 3 F ipfpo %k N304 LETCH 5 & hif B (partially
11



blocking viral production) » & y* #& -3¢ )i*u? ¥ CAF % R J}m}?ﬁ-&-
FioR s+ £ Ao PR T ER ﬁgaﬁﬁ““”oﬂ&a@
A0 FRFHGTET ORI LT LR OB A SR G L E RS
R 3% g > » & 52 47 ﬁé:’:}"ﬁ_,cﬂ-:}?;.%. B adE & P e
éﬁﬂi<ﬁ“@*ﬂﬁmﬁﬁf%éuuhim%#m%F’V £8P0
R L4 g mcw—;gﬂﬁﬂ! BHREWN M F A B s A
PR Ol N T %K;‘ % §_i% P Neumann>t 1998 & #13& 1) chiic & i
ﬁ“@ﬁ?Qﬁbﬂ{¢@ﬁﬁﬁ$%&x@m]@ﬁJ%%$%CW&i
PR ATE A S N A TR ORI S B A A E £

T SRR LR ﬁncw—g)dz Rlimkdre d - > 3 ° & e % & Neumann
31998 Ardh I e ¢ LG Hlwad 0 T E A Sy 4R K o)

FRASEOCYFEF L H T T SR PRBCOTR F STk Bl k2
WATAE W F > HIR S CF oo g g L 51 2. = N OsF
}?ﬁ—* % A PEG-IFN alfa 2b- ¥ & %2 % (& 37k & chip ¥ X B g FE

IR G o Bl Fup A AT R I © PE S R G2 TR e m/)ai“f i
g 3H e § F] 5 # 4 4 & (pharmacokinetics and pharmacodynamics) 37
o A BB T T Bu s d O E R ks 5 Mk
T VLA B F] g i*&:}"ﬁi )k B (B 12 > threshold @ &3 = Vi &) o
BT CHpa R R MOT S BB PR LR S 1R R T A DR R
(undetectable values) » F]pt 2 1 i 105" P I 3% #:wafa* TE W& gt
B A (sensitivity) 7] » 4 7% o $ofs > & 304 il AT § RS 3L ik a2

TR TR B RN T TR AR A

£ 8 BEPURE R R PR H

P R NS B E SRS SE ¥ ARE L F L R R T R
BERDLATREE - RD CETRA BRI F DERLF G PR
fek i e mp sk ¥ ¥ RZF RO FRL T RES
P £ C 9T A BORIRT o ] T Rk C R E g 0 Bl P
THAR B R LU REEE AREEE Cpd

BHROEE B oRAApM TP L § FEALRHL DA T
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Ao gt th s T ??/r}\‘?‘ sk —tk o CHFip > o ks LR
¥ E e }?fﬁfﬁﬁ%m" RR AR R B TR R B R R E R
Tk B o B L R AR A s IR AR i jir 10

2009 # 2 PPFEFE T ERA C iRt s R FahiEE g oo
E3H D (DELFR 18 & » (i ¢ 7 4% 2 HCV RNA » (3)7F5 e
2 B BEF G T R F R T (significant fibrosis o bridging
fibrosis or higher) » (4) "5 it % i 2 4F(compensated liver disease)# &
total serum bilirubin <1.5 mg/dL ; INR 1.5; serum albumin >3.4g/dL - platelet
count 75,000 /mm’ 11 & &I 5 IR R B(ELTG R % 2 LK) > (5)
LF s R g 4 F 4 9R( 79 12 hemoglobin 13 g/dL » £ 5 12 g/dL ;
neutrophil count 1500 /mm’ 12 % x 7 ¢ creatinine <1.5 mg/dL » (6) X5 #
gﬁ’ﬁ%%£$%iﬁ3@%¢£ﬂo

WERTHRFE GH CHopA o h F omaE R S (DL

LG AR o (DF S %‘w%sﬁ%ﬁﬁﬁmﬂ’méﬁﬁ
BT N §H 0 ¥ 4 AL peginterferon # &_ribavirin #T & 1 hp B 4B A
i (4) L AERG T ;l”f]lfi},% G)RE & LA FFEE F > (O)FPF R
TERD ST Y S St N Lk S RE Y
oo SRR RERE o (DEST B2 Ko &L @)HFLC TR A L

An il EFHE SR ERT Ldp o 4 DAERTEN HiEe o
HAERRWAL F LR 2 TR DFRERDRTADY
(case-by-case) > ¥ ¥ Y £ FEF o R S LR g ET IR ATV A a b
22) WUTEEE X I

¥R R CARR A SR TRE TR

P T BH RS C pA BR o Ok TERE A
& W AP B R TR B R R O R B amE R > X0 g H s
SRR BB R L B YR S AEE LT o TRk
SR FIMKREE TR DR ETRY A AT AR R

PR BEEE I B Bl TE R e 3 000, FL I BB e amE g 2 NG 2
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BrASRPREZEBRBY - X 2 BFSRhERPPERF - =B
PR R o AR Y FE AL FOTH L el v REE k2
FRERY PSRN cFRIDEHRRAA D R FLrF
W% ~ & ¢ creatinine 2 ALT kAR M2 5w ~ - ~ -t 2 (&F
L F AR BRAPFE LRSS Le 3P HCVRNA B A - M
a};;yﬁfgpfyﬁva%aﬁ-{ﬁ;;%g;A_—irtpggs;,f S BB KSR LT
SVR & » & Fofie 88 122 TRk pAnt 50§ MRS e S0 g
5] SVR fe e AL ik 0 LT R A FRR B A A
< PR R RERE T F P R R R SRR R S R 6 1

Fo pleh powh A RO ISR (S ] SVR % F s FHr B b o

14



B R CrrpA RAEHLNTE TS PN

$-8 -BLFHRZ z';l?’rqx= _g‘?CBJ‘—:/?,—J_iﬁ‘J%*)'Mf‘,‘
Bﬁﬁiﬁiwﬁﬂ’%i”§§+A%‘%?Aﬁiw (R e
BCHREARAT R7OM GG R CFREE T REE AR Iﬁﬁ%)ﬁ:\.—’ﬁ
ﬁ—*ﬁﬁﬁ ol L TR R L el - B B ol e O 7 FAEACOER o
“??ﬁ&ﬁﬁﬁiﬁpi?%ﬁ’%iﬁ@%%&%ﬁ?ﬁ%gﬁﬁc
R TRA AT R RE R X0 LR KRR PR R
Fup 4 o R (8 ik B N R R o BTTRAF L I T 0 R
ERLTEHE s P 23 8 8L g R E P COFR g
ié%ﬂE%’?ruiggmﬁgiﬁﬁSVwao?UH%“ 2 CHpd R g

BAH B MR RSO R A RS 2HITEFA LY R M %
g,jgﬁcwa&%@%&w%%%ﬁﬁﬁ%%ouT%<%%*WKC“%

AR AR FLTEHE T A MM G hment £ 2 2 e g o
B8 Crpd R AL T FE A SN 0

21 FHAHE% G R fLhE 2
EA R R AR y;t,i}u%tw;? FH© NHTFT > Yy ER FE AN
WL G R IR A S R G R AU RARRG T o g S 2R g
BJ-%.ﬂ 5 C s:—%jw—@gn s B AR L 4o b S B R F 63-65 , 13 p
SLIPIHE R VRS SRS OB TR T TS R L S ik T v 1 R e nd
RN T RS LR PR S E S L A
E 7o A (visceral fat) 1L 2 LT Fg ik g 40 B 51 Az e Ry gF Fa
FLOP > TRPFERFI IR T et A G BEST
MR GRE ATAFIF 0 TSR S TR B B R AR
SRR E R NPT o s g h g [ HiE R
Gmmmw%*%*uﬁi BFRAZRT E-H@EFERFHPN he
BAR G o gt b e ik, g Ry ﬂﬁ_ﬂ_#« ehimRE o 1L R 3R o
BT ARR 0 2 RO EE R F ¥ AL T B e e #e (macrophages) iR I Py
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R IR G o Erim e R e R 2 B 4p $(BMI) 1L & T Rihfg
BAR M o % R4 g in e ¢ BB eNE e e i B kpatF B o §oe al—-ﬁ 4
Eﬁ@%$%%@%gk%ﬁi%%%g$6’aggﬁﬁm%gﬁﬁj
€ 3 4p & fp o 5w 2% 75 %5 ¥ (preadipocytes) ik 1 AT 6 B TS e
A g 4 o T8 T gL LB g e oo gt thae ’-“-l'—,%%‘ R R R
Ergimbe ¢ H P& £ 25 mbe & H o0 Fp ik dobe — o GERE P Sofe
FRRENAAETT A RE RS UG G F
14 (insulin resistance) °
Eckel % »22005# #-T % § % Fuld  H it 5 A 3bg i 3 16 2 ST 48 o

- R kAR TR G A kT AT o Eckel #3035 F5
BEFRGAF LB > @3RN, RS AALDF Y
Fangp e FIMRE FRMOTRL PG BLFRH MR, FE A
PRy 2madng fo Fildet RPIRE FLRRFPELY
BEF%LFREALE %G HEMP TR RS e T g3
2AF o Pl gRa T BB IIE K F R & H(hyperglycemia)$ § F #E At
% % % (glucose intolerance) s % o #F14 P w4 & F P AR L G A 54 ik
PRI FF LR O R pIE A R(F 45 N BPRE ) & B R R R F] o 8D

TR RS FUTRES I PR STSE TR Y S
RS V- BV 2 A

22 Whp b FRERCTFRIRE F

YRR R % HEFEHR T pa g F RS~
golAsi g R BNy - e s - JCIPF LRSS B AR E
VA f AR RN TNF-adk R 40 R34k § bt o 35 5 R p F en
FLHERCIAFLma AL §F %= ARFpIREEZR - R aRT g
FEGE T E O NRBCAF LR R A F OBRRE 58
;2@@1&%,ﬁalaﬁ@WMﬁf@Qi%mﬁi@&rr(Jm3%41w@
AR BB R Y TR T 2 42%228% 0 4 - SR AC
SRR T F AR o PR T F I TR RD TR PN A FHA

PHE® PP OFRE G RF S R R B E S o - B
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B F W:E 7 ehx )4 % 4 4 #7 7 (Third National Health and Nutrition
Examination Survey)# 3k > &20p 2t cha L 5 @ o C¥Fp & R $ A H R
Corpd 4K B RBE FF 7 e 2 ) e ARE S L
(American-Indian women) ~ & &£ ik ~ #7500 2 CHFBE L4 » 5 AT
R enib s BP RS o B RRE L R E SRR R 2
FELF T ROFREMRE LS D AR R T e
B BRG OFRd R AFRECTEA B FF i R ¥ (glucose
abnormalities) " 5 ¥ 1 3 4v = & (32% versus 12%; P=0.0003) Bska xR
%?WH“%’%%Cﬂﬁiﬁﬂimﬁﬂﬁ* FERESE SR N
3oL EA FIL};;;L T Fend BTG Bt g & (40% versus

v
=

36%) ° BT F 0T T K F cw%i@%%%%ﬁw%$ECWﬁ%%
ﬁﬁ&ﬁ%ﬁa@w¢%io

s G R P AT R A S Y A R ehkd o BN ERR
MOFEFF R-BEFELFORFRREFLVFFLI L ALY &
Fep g 34 30% 51 T0% R AL CIF R K T 0L R ABARR M b F
i RO T R BCAIFL R E P R G RF DT ABRGHBE TS ORI
G5 G FAUE > B RGO Ut F o AR R PR IEC A
KREF €7 RBEEARROFHRE A 5 2 o SHEE RS R B X
ST B E G AR ECIPFLEA R P Ak Ap 12 o Hui ¥
i“MWéﬁﬂCﬂW%%*@%ﬁﬂﬁﬁ%% U g & 2 F @
hARFULSERICAPF LR A B A TR SRR 2 R e B agp
iﬂéo&ﬁi%’éﬁﬁﬂ‘%ﬁ“%?Cl”k%**ﬁi%ﬁ%
{255 ePAP B 14 3% oo — B F12004 Shintani % ek Flig s & F % S 7 ¥ %
BOACAFEm A Pos Fed g g A4 BN CRF A
SlAeis § R anE By c EE AL I BTeanins g o e
Crpmd R AE% 5 by 2 Mot » & 28 A b GHET 2P M
oo

2.3 C”‘:}ﬁai B #5145 | 2 FL B R it ehv i R F)

WY ER o F Y R FETERERS B RE NEOTRE R
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fmie &bl 4 sk 3 K ik (connective tissue growth factor) 1t & tm#e ¢h
B ehA 2 (extracellular matrix) 81, 2m —‘F% RAFERR R BB AT B
End ¢ PV S EBESCIIFU BRI R AR F PF L FER LK
TR FRRDH A EITRR R R M 1“»‘«‘},%-* ik F13] & B

cAP¥ D T R RIRR BRORCIPF RS B R RPN TG i
LR BRI RS AP EAME T A

rhE S I L G B Mo ¢ 5 ok rk (o TNF-0) -

irgcE (¢S E s BE > ILFE (resistin) ~ PFHETL 55 L (free fatty
acids) ~ acylation stimulating protein £ adipsin) ™ 2 # i ch3-d F gk (¢
F norepinephrine ~ thyroxine - glucocorticoid ~ insulin f= PPAR agonist) » i&

L5 CAPF LA R RPRPS WE T

24 C”‘:}ﬁai Fldest § 2 s 3 B

BARE mg AL f Z M s R AT L g4k
BmIZ e T A Y AL o F A By BT A ST
(glycation end-products) 4 % }f 4c 24w fof4 #5 #5 s (nonesterified fatty acids)
S5 4D B A 4 eff - 2 454 8 (glyoerol)s T 8 o v v g R )
thim e e d )-SR S T i A5 AR e 0k § & Pt en i R M )
F R T 051425 W F R ihim ¥ icE (proinflammatory cytokines)t i &
FE G LR 4 I o § Eriin®? (macrophage)i® B B fy v 2 5 (white
adipose tissue)” ¥ ¢ @ R L2314 UK AR M e R R R W 4 0 B
ME-EIRRCL AR R SR R R LR R RS E N E
- 2 & > § s (sinusoidal liver cells) % cim?2 4 ¢ ,%%‘:} Hcg VR4 2 B4
A B R AR M oenie e e (B rtumor necrosis factor alfag?
interleukin-6) k 4v jp| 58 mPe 3% & & Fuld o BB dwmve (B-cell)# it ch R ¥
4G WA G AR R FER &9 Ve pebE g
BOFRAFALEMy A B B Aop B ig FIR BT 0 @ 3557 (Fu[ g 3
Fef il fedp g 0 BMD) ~ £ E & G BB OTIEL 0 16 T R
il § 9 1 o
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2.4.1 "3 5 F]+ (Tumor necrosisfactor, TNF) %8 e 5 3% 7~ F) 5 @
o2 (TNF-a) 2 2 38 5 5% § 3 Cpa g AP0 g Rk b
TR o F3F 5 AARBPERY L fRETINF-abi% § Z flis 2 7 orhif
SERRNE R S ks Sk L EREE FR AL b L L
7 ¥+ [ fi 2 % #81(soluble TNF-alfa—receptor 1) ~ &% (leptin) 2 % 4 F-v
(ferritin)k & ¥ % ¥ B8 ¥ OB B L o d 303§ 3 7 7 3 ITNF-oash 4 3R
AL LG R E AR R G Mo FIY - BAp B TNF-a e CHF & H 996 ) &
Fub? L B F LR ¢ o P ORATINF-o b CF R e U F Y i
F- BEFEESEE > OF LK b ¥ TNF-o2f TNF-o5 48 ek B 3 4 > &
2 gk LOFRE L ehd 1 3p R ALT(alanine aminotransferase) 2 #F5g e 5 &
AR T GG R B IS o 35 S e S ke )k E R
TNF-082 % § % Fulb chB B > & 35559 imvs % §) % £ A2 £ F(IRS-1)
SOfi% 4 Famkfik it 1T * (tyrosine phosphorylation) = F|#rd] ~ g 35 & &3 4o
(lipolysis) ~ 23 *% *5 ¥ fm*e %] 1% e 3-v (¢ $5IRS-1 ~ glucose transport protein 4
(GLUT-4) ~ PPAR-0./2 % "5 2 )10 & 410 @4 fm™e A 4 3 423 4 o 45 u] 5
TNF-a$HIRS-12 IRS-2%7i4 & chih § fo/fe 4 FLfe & PLphps v (7
(serine/threonine phosphorylation)# ;% = € #2588 § % X H & X FF ohiE
* 5 ¢ (FIRS-12 IRS-2& /2 AL i § oft & fampi i (tyrosine
phosphorylation) - % IRS-127 IRS-2 104 & Fepific it 1% < 3§28 pF » IRS-1
BrIRS- 23k 2 1T HEend (s IL,@ s 3 A4 .-g’#( Fea
phosphatidylinositol 3 (PI3) kinase)> i = fm® N &5 § % 2 4, @384 /5 X 5|
P00 p Rty 2 g TNF-aE B O ik ) A 4t B o
» 3 TNF-aihk FIA| (s 282 fads 3 4p B cn A 7 % A1) ¢ 2802
% TNF-asPf 2 ~ 35 § & Futd v 2 99500 g e £ 2R -

2.4.2 Suppressor of cytokine signaling 3 (SOCS-3) Suppressor of cytokine
signaling 1 (SOCS-1)£ SOCS-3%7¢ ¢ %g d ubiquitin-mediated degradation=r
= FUHIRS-1#22IRS-24 f2 %33 "% 5% § 2% 2 4, i@ v£:4 /2 (insulin signaling) £
% o gt 2b SOCS-1£ SOCS-3 ¢ #r4|Janus kinase3t 4 @ 3Lk i< + e & @

TS 2 FiT* s v F] 3 (signal transducers and activators) 0 & @ B2 58
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mEpF S EROBEEAEE g ¢ SEEFHEPMOLEF &
72 %.S0CS-12S0CS-3 ¢ # ¢ £ Janus kinase. & & 222 w5 ek £ 4 fofw
R eI 8 B e T R £ 75 A ok & BRERREL (Y TE * (tyrosine
phosphorylation) 4 % signal transducers and activators of transcription 1= ‘m
RN FEs R S Y A FeiE* ke Janus kinase3t & @ o F] - SOCS-1
21SOCS-37 1/ [E &7+ 3 % #7351 %iﬁ?f@:}?a # ¥} 7 1T * (antiproliferative

4 )
activities) ** o 2¥ %

B K AP M e e e Z (proinflammatory cytokines)
éﬁTNEmﬁmwﬂammﬁ’ﬁﬂ%E%EﬁgﬁﬂSOCS}héﬁ%ﬂfso&W&h
Rt 7 #5358 7 ¢ > SOCS-37 M rd|34 § 4 #7342 nIRS-1f% § ik
FApL (v (5% 12 2 21PI3 kinased 4] H ~p85enik & (5% 00 fh— (B gHgivakC
e GIE N St P S IR R
phosphoenolpyruvate carboxy kinase (P=.01)14 2 SOCS-3 (P =.047) ¢ +* #&
Rk k RF AR A ddlhf AL @R SRR 2
2 7 7 i(obesity)'# M F $ F (T * 0¥ & DT o b T 4 B STk
é_ E L e g, Jz(P .013) » i AHFTRZIRAFR F‘ (nonresponders)
w3 F A (responders) (P=.014)% # B SOCS-3 4 % F Jg |+
(immunoreactivity) o 1T 87 § # JLSOCS-3eh% R CHF R + 3 % 40 M
Y Ee R N B MRS R S Rl REY SER - SUECE ¢ R
J&(SVR)2 C*+ & 4 cSOCS-34 IE § e i I#EFF RS F 2 CFR H
Bk 58 (P=0.01) 2t vh o 2R g B RCFA TR LA &
80CS-3 % fﬁ-;t_ﬁﬁiﬁf}?’v* AFAF2ARARH 55 COFAFF 135
AR 45 B F et B 1% ¥ (metabolic syndrome) £2 37 L 5 3 7 i A
AR F13p 4 B AR H R F2ARE AR 4 5 s HSOCS-34mE e
AP HSVRIE F o Tt 2 3t CF A FIbAE & B 37 i %gvf
HSOCS-3e4 Ik @ SVR F e'g i1 > gL #F SOCS-3eiff & % Fr ¥ 14 f2
BLERCFAFIDANRLF 7 RFOEBEGFHETFUEFHFFFAAMN D
IR R RA e

243 % § % £ ¥ X Fl(Insulin-receptor substrate 1) * & % 14 % 55% §

% 4 & %] (insulin-like growth factor){%%‘ L e Eep i AL S
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A XWX F > 4oIRS-121IRS-2 > fr g fmsfc = 1t 6 1T 2Fe 4 3L 5]
+ A4 0T% » 2 &3 w2 p PI3 kinase » Pkd/Akt » Grb2/Sos!” % Ras
cascades & » 2Rt #2n 4, B o VR CIF R 8 2LCHF R chi i e
%@%@aymﬁi’mfﬂi“%ﬁﬁ”3%%%£%U£H$4ﬁiﬁﬁf
BL%&BLN%T %\”52 3,, o pl vﬁcn:—g);}m:—ﬂ,ﬁ Fk, v maa:,% 2 S B
B YRR Ap e pF 0 HIRS-1enfit & pamiph s it 8% *5 4 > @ {FIRS-1225% §
3 X W Eank Mo Iik - 9 B T]IRS-12 PI3 kinase} 47 8 ~p85:h
2 3 iT%* & {FPI3 kinase3t 4, @ vEi j5 01 2 AKtEEfL 1 2 4 B vEak T s
e g o P BRI HN RN P R R EFER 0 FILPI3
kinasezt 4, BiE L RPN B EIL L 2 N HE I BRSO S RETEFR
B2 Feo B3~ glucose transporter 44 ¥ ~ £¥ mammalian target of
rapamycinp b cH3-v F @i i 4] o e 73 E (cell survival) o p R
FR o 3 RCFRE A FIGRE A FHETIRS-1 ~ IRS-2425% § & Bk f2
BRI - o d WRwie ka7 ¢ Far o & CFA F1A b 3ad)
:[’ia-% 5 v dmPe P IRS-13-9 AL EF T % > 2w §IRS23F-v LA E T2
3R OFATIABa R A o B TR 2 PPARy1 2 3 2
SOCS-7 % 3% 4 IRS-1604 218 % » 2R d CH A FIAIIbA] 4 oo Fod 4r L

e r

# ¢ 7% 1 mammalian target of rapamycin kA2 22T o

24.4 3w *y9p % gk (Other Adipocytokines) CH+ & 4 it 8 § » &

PR gk 0 S AR B R R R M 0 Il VRIRT SR Lt -

L Hrey i o kP kE g SIE R AT gtk o T O RETRE R
¥

VAR Lo S LIRS & SRS RS RS TR+ AL R

F_

IR o pUFH I AR R AT Y L R IR 4 % (adiponectin)'®
SRS AWML, F g R AR AR IREE LS B B
YUE B IR RAT T B o SRR s 5 AR A F B P R TR
ﬁ%ﬁ@ﬁﬁk¢émﬂ%%kamﬂowﬁ%iﬂmﬁﬂw*w%m*
S I ECTEAR - SRR ] -2 ot E L RBPMT T
1B e g s PR BEE Y R TNF-qeh iE#* o 15 B R SR iE H AP B

FG APPSR PR PR E AT AT NE RGN P
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HREPAL 0 FR ALY APREHEAPMET] AL T o B
TP FRIGERT AT R ITRES DR o d SR F T L
fr AL G R PR M X AR Mg LR i o FI S 2L
1259 R s R R R AT UFER o Y ALTEE g 4 % o
FEehg MAE S F AR o i 4 & iféfi* € 7 BB AR TITH
REEFSEGFUF o BRTFLFR L, RS OB
w R CFA T R33Nk F Y o R bOFAFII R IR 7 ARR
o 3300w % ”W"V%W*%‘%m%%ﬁﬂﬁmﬂi*%’%ﬁ
L ERCTFAFILF3AMEF P ¥ ERT 8 F & AR ip i
PO R L R B R RS TS F A T S AOFA
A UL F PR ER PR 4§ P L HAp 0 OFATY
FIUNRF b Fd g o 3 E798 FRAE T KPR EMN S Flp R
&+ £ %5 % % (high-molecular-weight adiponectin) 4 &2 "#5g8 & > ¥ %
Fuby Mo xa L 3L FROFAFYEIULF R R S LA ¥
hn P B EFEEEFOERERAG A AR TP RICFATIA RS
WEF G F e PR rRF pREG ™ 4 AR
CHF R F PP BRI g 8 R nM P2 T 0 e 22 B R 33 R F ¥ AR
103105, & v BB SRS A PR+ & F Js(end-of-treatment response)
i ﬂ#i”é“)l%a‘ﬁﬁ B(SVR)F B > FlotPq & O 3R oo
Mk ¢ vy BB T R o

3 OBCAFLR K I F 7 % (leptin)e7# iy 258> P vy L3 T3k oC
”‘.&—'ﬁﬁﬂi"f@%i&&&i&%ié&ﬁgé‘”%’,»‘TLE' ehERisLw A
el R R o ApE o LY B R RR s R PR LA X
PR SR ERF PR AP ARBOER c EFAL I G 8
B RARL IR BN GRE AR S5 AN - BERALFRE A
T B R IR ik M ek B g il
AFRTL SR T Hg AR e B0 P 5 B
R Y b RR LS R B RN T R AP R E TR
EE JERE E AR R R s 1) DR S

B T3 R0 CHF R F P75%07 & 0¥ protein phosphatase 2A 574 IR ¢ 4%
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A T w R L § £ 11 % adenosine monophosphate—activated protein
kinasesrat & @ yE > raprd| F 4E & 27914 o & @ L 17 * (IFN-alfa signaling)
HOHE . C#¥3 4 # ¢ protein phosphatase 2A & 2 FAF5m ¥ % ) %
FUL S RRHCFRE T RE PR AORE T 7 R RopREL - 0 BEFiE

7R g e
B2 & Compd B AR T A BN B

IEE B AP LE S 0 CAPF R4 SR % F § 2T TR
REDEL o2 e P BRI A TR RS BT g
BT SR CATLHAL A ISR SR C BRI F 2 B
RS- RIECAPFURE R R e FR R e R
LH A RA L CAF LS R A I ADTR P RILNE A0 B
o R A CAPFLRA RBR A PR F AL YL
Bk C Ay ﬁjmf )];51,; R HAFPREES 752 AP E 4o
fRi R AT B2 - H KL RS B AR CAPFL R R S AR A
ey ?

3.1 5, Tl

W3 HEATR AR ATRE L DR AL ER Ao
SRR R ph- A %%Qﬁffﬁ—” P BRI R W RN G € RTR e
S s A2 OFRE L (NASH) & SR it o 2L7FE 4 55 77 9% 1 (Nonalcoholic
steatohepatitis, NASH)i& B &3 & 1998 & d Ludwig & A #74% 3430 5 4
ZLIFH 1279 773575 (Noalcoholic fatty liver disease, NAFLD)eh— $R > o 2577
#1275 7355 (NAFLD) & il 3 3 £ 40F IR e FaRie s d e 7 47
PP TR s A RIS R (8§ TR R 2
Ko~ R L A L) > 27 (R38PR iF $¥F (metabolic syndrome)F % 47 B %
oA ded g SRR 0T B AR B T B S AL AR
g R R H LR G AR R s B 2 IRILAE Je M 0 ZLIEPHE L 0T © ARSY
P A BRF2REEDLZRPITRE R o BT - AR PRK IR
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(proton magnetic resonance spectroscopy) ¥+ # K33 7 B X T § j“}“ FIR T
B a2 —enF RS R K OFRRG ER FER  R ( ff]ﬁtf“s
VIER T B R F)F AIFR P e Y R XY T s el
ﬁ”%ﬁ%k%@*°*WQW%”%%ﬁm&ﬂ¥£$E@ﬁ%’@{
7 ¢ % =R AR 1L (cryptogenic cirrhosis) ~ M im fg 1L B S S 4R X
SRR R R HP AR E 2B o TP de vy B VR AR M BT H s AR
%Fﬁ?ﬁ%’%éﬁﬁ“%@Amﬁ%°¢¢T%ﬁﬁ% RIL e R 12
el an RERVE T oal RS A R AR QR Rasy JCGR K

*Ec

g B o

3.2 "y H%'t:‘_”-:)ﬁfif.}i i :&:}'}_94-5357;@;;}*5 I T (e
B CAPF IR B h R ST ] S I TR R g b
WA R R T e R 0 R E T R SRR R AR 1 o gt e
SAT Y A B OTG R T g S et B T4 6 B S F
PIFRR O 0 T2V A G i 2 MIm e i gs i Bl o BEIR P W H e kg
Rl 1% 57‘7}“”'7‘)?3:17)?‘31“7%}‘3}# |72 F 8 REERF VR S Hiwe
%W&%@ﬁﬁﬁ‘%ﬁwhﬂffF@%ﬂ\ﬁ“¥#&g T ML g 2
P e s B A g E B o a‘%f&%’“ﬁ;é&ﬁ mipdlY AL R 4
§ oo b AERKImre 4 (T G U R MG 40 e #e (bipotential hepatic
progenitor cells) £77F i+ 58 ¢ & {FIFRR R g A Tt { Ao B o TR A
Y /f‘]ﬁ ]%n 8;8;;);5 N Bé;‘% —%#—@y} N }H‘—n*“n 57%,%-’“} ﬂ]aq‘—nﬁg% LRI q %%
M w—}’%% 4 C A3 ,\)]-;54,,}'@\: APFchE & (TIimILP o pb ok ve AL L fod R
o EEE R B irig B 2 TR pRLI e d 3 444w

B it HBARY STENE DA & 4 Mt P

3.3 Mk sk 2 ZHIEPE 5 B 9§ % Fuld

§OANIIE SRR AT B AR SRR e
e o SRR W3 B LG l@%h’}‘fUi o 3 d F S o r,léknwuﬁzgﬁp\g
Fenfdbg Lz PERLAAE T > T Hig RF i Sap g 2o g

% Ful% (insulin resistance) & 4 °
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RN 0 A TR L hi T ¢ 4R R
(adiponectin) ~ *5 & "5 35 fk (free fatty acids) ™ % tumor necrosis factor-o > &
N ?frg B IFEN g L F RiEa jl4e 2t ,ﬁﬁ e a;;u-)]% o BokE F pIF
FROIERNEE B B Rk R RVE R LM AT W P L SR T
RN CL RS FE L L SR T T SO AR L
SRR L § B RO P FIE T L G R L 2L R s A

o #p & en TNF-0 #_— B % w8 /&= %% (proapoptotic cytokine) » # 1 ¥
Sl Wamreiem SlAc e A o b 7b TNF-a 7 12 3% 075 4 7]+
NF-«kB e3/& it > 3 4o 3958 & 35 TNF-a~IL-6 £2 IL-1 & & & o 3¢ W fw e e
% ch& BT ¥ & Kupffer m#e /5 o TNF-a~ ¢ A" 8% 5 2B Ep/04
M e & 48 39 % J(E 4 glucose transporter 4 4 % peroxisome
proliferator-activated factor y)i& @ 3 4v ¥ § & Fultenfe R o Flpt G F &8
TNF-o ¢ 3 Apdbd > 3 Apdr il $ > cnif (i 2 g - g » F I g 4
w P PR g g0 T 2% f & A BRE Py ' (visceral adiposity)
TNF-a 2 2 IL-6 & & F +& > "aiples? Pad & mRNA ehg » § < Il
TNF-o. ©2 & TL-6 chfirif] o gt eh e iy § 3% § Fhupb chf 4§ 00 2 X% § 3
H #7#| (insulin sensitizers, thiazolidinediones) =& # » g £ 187 11

B FE AT B B F mRNA R H e

F- 25 0 2R DEMREH AN ET A RO HE B Fu AT
3R ek )RR LR e R AR & IR (S § AT SR
P WR)EOHE v o BRE P A e € 1 RGBT | RAU AR S iR As fR o

BB s L SRR A e E R KR o R T R R P R

vl

kS o FN R RSN AR A PHE 6 S AT endE A
Hodngta g o T LT KN kR R R R R
LRSS LB rE S IR B R &

A 5w B};—*Ff_,} S
. . . B s . - ¥ . N J- r/
) QR ”F..:E'_.?T%\«m FERE R ” Kor A 4 o Fpe }‘3 EURLEES N ﬂﬁ’i_"‘ =2

L u;ﬁ4 Lol LA F VA S S B W dp B ¥ L R
51-)1;3 p l;?;ﬁ,u—ﬁ PR VR T eRnr ;4 gbtanﬁsgp 35 _%7; B %o o

e TR TP @ 85 Mo AT 5 hip i 183

114

o
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IS AT 0 R R ] A S Rk ) A R R
ARV R RV L LI SR P RN

r‘ﬁ;,‘(,;]j: o._;;m} | Py 97t RR JRERS o [%-m]myg L gz L %iRTF ﬂf,mk’ﬂ'ﬂi?

,‘
3
1=

A

B BF AT s X AR G PR AR E ARG
hE e b o BF PN %G R s '8 &~ TNF-a ~ IL-6 ~ C-reactive
protein ~ %% & % ~ o JE £ g 5{“,‘5’3,2" PR TS o qp¥ta 3 0 JI* sz s
A R By 2 AT [ IR £ pie(bariatric surgery) R R £ ek 0 AT g
CAEER T RE A AN IR U i o AR R i) BEds S
F@ﬁ?%%ﬁéﬁoﬂ&ﬁ%i%%ﬁ‘@?ﬁW§%§{%@Wiﬁ
VRt R T sé;lgs-’ﬁﬁi peEaneid 313 4 (+ /‘]}K% ,_E'V’”"}}J'%;‘ g g
L 5) @ * igip s jies g2 FlE@rc sk o 971 50 B (3 AL
PR RLE AR ) AR O R R R R T B PR L LR
VIR E TR A RO EETFF o I IR i 3 E L L AT T
Fl% F eiphiit > DEFEL - H T EE o

3.4 5L, ginEE S g EsE Y e SRR i

Je gL g —-lg ¥ g v}; n*“wq a;c,,f%a ]w}(w-n*"nq %‘rmﬁ}i 3 7&]) ' @ gq:-n“’p 37:,%
Berde R 8 kK e s B G Mot R EHTR o K TR 7y s Bk (FFA)
g (LA Ao pE € i S RPN F 15 M4 T (reactive oxygen species, ROS)3
‘v i 5 ROS § RAFHEPN F RS R FEPRRMEAN AN T2 ER
SRR m ve 3F 1§ 22 R B Ik 7z (hepatic stellate cells, HSC) s v o d 3025 9%
3 3’-“? % 3¢ LPS(lipopolysaccharide)pr & % cic %k e £ > # % e0 LPS & »
AR gl i e hA 4 o T gk i Py Al A s TNF-a 0 pb ¢
§ B G AR R B FOE G A ) § 1 SRR K e i
b enig & 4 £ F]3 (connective tissue growth factor) ~ TGF-f ~
angiotensin II ~ &% (leptin) ~  *3 % % (adiponectin) ~ 14 2 & § F 9t %
( norepinephrine) » &L= 4~ %T”FK € 4u il MFRCE R dm e eniE 1 1 B PR L
R R st TR R L T
PO R B CURE IR TR R A 1 (P AT L)1 R TR T o R

%Aﬁwuiﬁﬁgﬁ%%ﬁﬁﬂﬁ%ﬁﬂ,ﬁi%mw&“ﬂmo
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35 ¥R R C TR FITRE R 2R

FELa R CAMFLEF ¥ Py R F‘«” B A2
S F) S Ll C AT R TR S A Y T L TR
AR e d I B R FFRE P FB T S FF T 258 0 A
AL A R AT E g SR R T T - B
ROAF BRI C AL B R R T AP L TR
AMNEITEEN A LTRE- HRIFES L B o

SRR AT C AT R A g A £ R AR kAR nv;%_#;&ﬁ
TR R AL C AT LR F R AR R R ER &S o 3F S

PG R AR AR R RS TRE R R RN G & LA A ety 1
A AR A I b F 3 (8 5 WA~ & F5 G & )

5 o Adinolfi % 5 I BT R PR ILE ST R B S R
P-oElizabeth % a1t C APFL R K a7 7 ¢ + B IR 4p 126 % - Westin
FHBAD ST B g APy R ARG AP B g
SR e ﬁk*)’ P AP E LI RP A IRR AT B o BT da o
f IR R R R IAR R e F o TR B R g R
Poolp g <A CAPFL %J’K{%&m”‘ RS T I I -
R ASTEER A  0 19 6 ARG SRR He(BMID) i 4 14 2 B s
AP ZEA kR 0 T PO R B i R o

g CAPFLpa g A& pRiial 4 “,$ T3 PER RS
(portal fibrosis)# v ¢t » B € 5 perisinusoidal fibrosis 14 & £7 #3 #73F
(steatohepatitis)#f 12 £73 chicken-wire appearance % it o 3% 5 &' F]+ % €
i CRFR R F U E Bie iy B chig AAERCR O LTI AT e &
ol e R e 7 DT EApEH e~ B 2 QIR e Y
EOFYE AR P o ol B TS Y € e DR AR E R A
ppFu i PR C AL R AR R 3 OEAL I (8 2L R
FRRF - R ’ﬁ R AR D IR R A g A R AR
X sl NI

P Vg BIAFA (L (S A ek k sie 0 H

;L’(B'-F‘pwl’f_ %‘% ',%«f%—ﬁ% o )\::\‘ ,I)ﬁﬁ Fﬁg 117
T‘E‘__I_PE’F—} :”ﬁr]-/%??uslé,\c A 8F L ﬁi”—ﬂ;ﬁzm” S o m R
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S B3 F R AERION A C AT LA J LR S PR % R I
i 4 CAPF /S d P g s p g e e CRPFL
i e TR s G a2 PRy E o AT EFAH
PP R BRI G M o C AT LR S chbe Bed o SAGET € R Mok
Z fay W fa A F-9 (microsomal triglyceride transfer protein) /5 |4 » i&
4 VLDL ehf & g0 etk T g 417 5 - 2] C 29 4 w7 2 2
PR R e R R T FREE - A CAFURS
@%ﬁ&ﬁ##gﬁmaﬁlqﬁﬂmui~mﬁ@m%§“%wﬂﬁ$
ACAFLRF R FANEE §F WP v FERPE TR BRI X
B Rk 2 MR AT R SR e FA R Mo XD AR
FES RS H A ”F%’*Hmﬁ)ﬁﬁ*éﬂg%ﬁ'm/ﬁ‘ co L & A BT

r‘r!
SR 4 A DR e R T LR C AT 4

fu

FOOpE RN FIRERMT FLOFR FU LTk
3 4r o 2 5 ¢ R A5 i(central adiposity) > 5 i 2 MR AR ML E & 7
%@ﬁwumoazw%ﬂmﬁcywwﬁiﬁ%&*ﬁ%?u%m’@
EEEF ML PR G REARR TR AR AL G F AR AR
R LERBPEY DALR LI BT v%%maﬁ$3ﬂ%%®
R APFRI AR mA e Ry 2 ApA R R R F
RS RHFIF G M AR S RGOS pA B e
ﬁﬂ%ﬁ#kﬁwTéﬁﬁwﬁﬁ%%%ﬁ’@{@%Fﬁ@i&ﬂﬂ@
LR E & AR S Sy 2 T SR A S LA L
BIA KL Er el A DR FFETE SRS 5 B(SVR)
L E 2 AR A R A E Y 0 46% R F TR AR IR § R 0 29%
R i L T N e . L i B EF G
ﬁ%ﬁ%#%#wﬁﬁﬁﬁﬁﬂﬂfﬁﬁﬁﬁiiﬁ%iﬁ%iﬁ%*&
F 70 38%en & g A 5 A PRaE, 9 8 1 (viral steatosis)(iE T4
A F e ts MR R ILR ﬁ%in%a%*ﬁ@ﬁﬁﬂ%kgﬁw%
#5 97 % 1+ (mixed viral-metabolic steatosis)( & @bk fi iz § 2<% 7T 0 B K

FIFFRE F BT R R § F IR0 0) 0 30% 5 A F A
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¥ & HFUE R 95 8 14 (metabolic steatosis)( & i AP M 2 @ i1 o
HEIFEE R AR R R PIER G § ) 8%t

7% §f %7 & (unclassified steatosis) ° if 2* L= AlRA R} 8} A

AT, f.»
i
2%2

H*m\tf%*ft

oA i R T £+ (viral steatosis) ~ 6% & A B R Rk
=R ’iﬁfs@r}ﬁ 67% >0 N BF] & 1 TR A 8 4 (metabolic

steatosis) © R84 i & = 4 I,‘%# k% mﬁ‘ R AERE £ (8RR R R e
RPRRES LEP Tz 27 £+ CIFLpa B4R 7575

e — B e

L= S T R A o R
Beo BOTIPWEH C AT LR A R %

EYSREN = N~ oo PPN P Yoo
ARG E E > RV A Fl s A

IR 0 T R 0 Bl i
LR PRI g S g
b

HR B R TR

36 B L PE N CHFRF RGN (7 i B

o RERZE Ll -Rofls AR %ﬁd R hRop s EE S R C A
TR A TR B el e 3 ¢ § VR4 A0 4o (oxidative
stress) ~ A% & s}k fw¥2 (subsinusoidal stellate cells) /s it ~ 43 P2 k= h
AR M 4o (apoptosis) it 2 FFITIFRIm e B (S 4 K R A B
(dysregulated response) o gt ¢FIFHRGK R L B Ly g F] G H s R HTF]F
NIRA el BEAeB L A R R L B CPRRAL g S T L
F 5 R e B4 GEAR R W R VRS e e ve % 1 B (bipotential hepatic

progenitor)#tig = cN@| A 4~ o

36.1F B4 e Y HEIRE T o P AITETITECN 1L e S pE T
B I RGAE R CAFURA LA FHN PFupEE # LR K
HAc i gp eng (RS SR paugy L IEY > HREF LG M
#c% A 4 (proinflammtory cytokines) » £ 1 & = w2 v = o BT 4 F IR
QCAFLAF =R HF R AL F M) 5 P RESODNAY G T

(oxidative DNA damage) > i 7 ¥ & A FI3 ¥ o &g VR4 e £
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3.6.2 %5 4435 (Steatohepatitis) #22% C A9F g4 g % F 25T M7y
R 4 o L B g A dh- At (B 4o R m B2 PR+ (hepatocyte
ballooning)r 2 # {EkiZiE)er? ¥ & C APFL R4 ¥ B3 R - 50%:H C 3
S K SRR T L L SRR L i LR § 6% 18%:h
C 4|3 o A A Bl T 0 BT R Wod e g &g orampT
KAV A F ARG RO E TR LT o M F%m P2 %k < (hepatocyte
ballooning) e 3 £ 2LiFlE g 73 F L ch 7 ALAR S § 1- R 40— B dp
Red W CAPFLHA L F AL T § VRS hkifo PG TR A%
g CAPF i Bk 5o 7 A B2 2RI R R R ) e I A
FIFIAFRAT G o 5 LAERT BP & B ERDT R AR CAPFLR
F ¢ o SRR s % 18 perisinusoidal fibrosis § B F chAp B 120 PR 5 K
f it (portal fibrosis) & "FHE g AR L F R R M o p LRSS B
we nprw}w— gb.!rz;m%;l om0 @ Cﬂl]a:—,\ ii/}é\ﬂrz’iﬁ‘é‘ . sq‘—nggw a;—,ga

PSR TR R Y R Bk e /i R fm Pe (stellate cell/myofibroblast)

3

BV g R o IR TR B 2 e (myofibroblast)#ic P et b 8 T
FOFRERRMET R %ﬁ hdRenk k dmre K e pFERR R Rk b > T

R TR LTI E ok R =L A

3.6.3 w2 &= (ApOptosis) *FuR e k= 2 hw kg a2 P s 1 AFRRR
T - 1 # i o Feldstein % ¥ IAFimve k= 2055 mre 3 L0 2 a5
TARRE MG Ao BT F e k- B RO }?5}?5%?.“‘”5‘- VR R
RAAITRIEC AT LR F R Fids B ¥ REE R TR
R TR e 2 Ao B o gt MR C B1PF LR R e R
SePE 0 B imie B 3 & F B 9 Bel-2 mRNA s £ %5 0 Bax/Bel-2 ft &
§H e o FOFH ARG WP i k= B g PR A oh

B 1L 2 2 SFREE Gt e (stellate cells) i it o f’”ﬁ an ERE Jed g el ]
B %+ 3 3% foFarinati 477 » R CAPFLE = T‘;‘lfflisila‘ CEEE S

o V5 M AE R Y 4v & Fas/Fas-ligand & 3eevid it 5 B o BiTep? 3 H 3

dpdi o WRiRl P & w2 B = 3 M &b apoptotic caspase A AT 14 IT L - fE
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Rl e C 3L R H & TR e 2 e

3.6.4 % § % 3t (Insulin resistance) P57 35 S~ b L i B il en

M %o At e

3.6.5 "Rmre i§ T 13l 2 F 4 3 (Altered Hepatocyte Regener ation)
WA PP IR ARG TR 2 F g2 A

A b AR BRSP4 T LR T - R0 i

F;‘ﬁfﬁ}’%'é—"ﬂi HRFR me L4 (T g I3 R A Bp ey a;‘—,u—;)]-;ap»{ =N

g AR e L 2 0E % RS g o d SCAPF U A B S § T

e 4 hBREs 4 M b o [ KR L 2 B W R g RS AR e

A4 4 g ied fid § 7 LI ¢ ¢ S VRG 4 fo Pe (bipotential hepatic

4 e ¢ 4 3¢ FTGF-beta ~ monocyte chemoattractant protein-114 %

progenitor cells, HPC)rsi # 12 2 #24 & Jig(bile ductular reaction) 121

platelet-derived growth factor(PDGF) % & f& 3-v 11w 31 2 /5 14 3958 5 ) 'w
% (stellate cells) » B 5 # 3 % R 3= (collagen) s 4% *> 1% » 4235115 & CH
B PR B R T S TR & 388 B 4 IR e 2o (HPC) 48 i
T8 ¥ F & (bile ductular reaction) % 3 0 "2 % F i (bile ductular
reaction) ¥ *£¢ T 38 iicytokeratin 7 (- fAFEE £ EE b L o be ik in) &
AR A 2R G B R M E s £ 3 HPCan v chilc B~ WFSRE LT A2
B4 E PEE R R B o B 4 B IR B L HPC e e i
Bo et 2 e K AR R & o) P2 Ap M 38 > ® HPCla %z o P 2 W93 m
e b AR FIRP R P oML  GEFT RIS T F - AV
i S TR AR AL A R OF R F IR R R B R R R o
BorE PR RS Y R E KR AT LR e B 2 R e B rag S
5

o

4L
i

3.7 MRER AR D N A

FEd R C Al & TR R LR 6 S e B AR
PR BRI G G R FUt b C AT R TR A A kg

?i@ﬁﬂVo%ﬂ@i%?u%ﬁﬁi—ﬂﬁiﬁiﬂcﬁ”%%i@
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A BF RO R BF i e B R D LR D A R
BEMWER S b 55 M AR M E P 4-5%5T L T]R TR
PR AR F 3 FRBME = 2P ARE LR TR 4y i TR
W%ﬁﬁ*@’wﬁﬁﬁﬁ“ﬁﬁﬁg%ﬁ’ﬁfwﬁikm%mWWm

g T35 o RIER E B (RIF A 4T EH Y 'IF‘ CER VT BJ—nﬁﬁ < I O 7 ol F
%%%&éﬁ’jfﬁﬂﬁﬁi%&@ﬁﬂp6‘@Fi % 5 2w T F
TR oK Mt CAPF U p# B AP AR B i ik A

B A PR

38 p B PR ISR F AN G

B HILG A g R R LT e g CAPTL R F i
%4$%ﬁ%o;ﬂ“3]@*@4mcuﬁ PR AR G Riqe
BRAFHFIRIEE G HTRAPMISR G T REF BT m g

B ApA R ST O RIUGRR R R L ¢ R R T R
IR G o TH T FIFR AR AL TR R TR FAPM ISR gk o
F— 5§ o swakggzet 8 C ”‘ﬁ*?i"iiﬁ%*mﬁ%* e RO A 1R
i w3 309 e X H - ABRAFFFIRE 0 LT TR
kR € e ’”ﬁ % 1 o ¥4t 2°5°-oligoadenylatesynthetase 773 #(2-5
OAS response ratio)+ € 18 %t E 7 o P oW I A T 2 PR EHHE D
SR RS ¥ R X R REY & E R SRR R A R A
g 130132 0 s g S AR 595 % g A0 B _gs LEQ e i %ﬁ\:{ SRR R
K JERERUL L 3 3 2 Oy B L aP R oS AL R I EOed
U PSR G F TR PR F Bt R P EE L R

k{ - HaETg o

3.9 Bw Lk H—n*—'-n* y;g% 14 ,ﬁ,ﬁ: ea Hq:-n*“ﬁ_ }’%

WEBE L5 AP IF50R o 8 30 (e B £ T o g
’E_'é-;)ffﬁé.ﬂ”rl\:&mlﬁm’%ﬁ WEBE gﬁi%cw— qﬂﬁ%r};?erﬁg}g
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A B AP IR B L g g F] S e 3 S v/,?cs*ﬁ ER N
Fl SIFp AT ERRAE G 5 M o T R I R P PR e
F# B

&

ERTT P o

FJF 5142 Microsomal cytochrome P4502E1(CYP2E1) 7 14 e 4e At 3
m 2GS PP TR G - B E R RIS o 34 % CYP2EL ¥ A e §
‘4 B (reactive oxygen species, ROS)ihA 4 » § R chfg i 4 Fak
0 SRy F‘é’;)[‘ g B R CEF R e d AR R
(ketones)» H_CYP2EL et 7 > 59 P2 W AR (B33 3 9990407, 9 il 3
sept o CYP2EL s i § i 2462 » - A s HF L J fF

(prooxidant species) =34 4 o

Wi grE N HR ¥ BOFRRE e 3 A e g - e me; f]
FEIOTRAG o o FF TR R & MM ATk PP 3 % (endotoxin)
so o B3 5k Kupffer cell 5275 i+ 0 %0 3 X jn %2 jfr % (proinflammatory
cytokines) ~ i 7] gf]l'% (prostaglandins) £ H i F|F e 4e » 47 gy 4 pE -
Bavip F AP FTDEL o &M 42 ERLFROT T HER o E
¥ 3 so Pz (stimulated monocytes) A& 2 w3 ;;I',% (proinflammatory
cytokine)interleukin-1B & £ £ 48 {7 & 4 8 ~ 475 9500 5~ B 2 R
R (s R SRS A AR U S R At f R
Boogtrh e fA S g A3 LB T BTG (bR ) & F
Bk A S ES e e o PR TR EFS R R R
BATGF o RIEW LB UL S P S LT
o b TR 0 R FARLE-HaRY o

3.10 3¥5R g Wk S 14~ Be ik gt

7157\4&’3 ﬁqg_&;&; e Lz F - m]_}%f}\% i RS r;sq:- ‘m Ve }S’P(HCC)y
Fﬁ‘g E?’;'ri—l:}c l,f_L133,134 o — IE&’L i_ 19 271 l: E'T_P;ﬁfy ,}fg é;!z m};ﬁﬂi&ﬁ_‘ y Aw
S EPH L ROR 5 R F1 R PR R 8 B Pl b G

3 e g T3 P OHITA (e LR KL B ;I;bv}; Bo R

33



W““”ﬁﬂﬁ%ﬁﬁﬁ”%ﬁ%ﬁ&ﬂlmﬁwﬁﬂ&ﬁiﬁj%%
I AP BRI Oh GG H e o IR T RE L F R DR
ﬁ%ﬁi‘"d’i?f@mﬂéﬁ'ﬁ»ﬁw G E o 18I LEE RRA i 6 4 F 00 5
ARt LRI % 2 AR A 4 CORRUMIE L & L ¢ R
fR kR B B D] e R L Blop b o nge— Bt w i ehig
BET L SRR A e e A £ 5 5 8

B & CHRLF TR g et F 13 o Bugianesi % t 5%
R g ¢ L IR R TR P AL R 1 B 2 g
LB R % A F AP R A 4 Rk Y - Ratziu #
FIR FIF PR AR T L ROt K R s g 7 I
e 5 (8/27, 30% vs. 0/10, 0%) > 1 & 22 C ZPF Lo & & 4 AFAL 1 & 1 7
V4 8 T e 5 W AR AE 12(21%)"7 o

R T i LR CFR K B FRCRR - B e KR 5
+ o Ohata 3 3 A5 R 15 Tok P MEBCFR 5 4 2

W 9 g el 2
EFT W Rk R A RHE BB F RN A
mcwﬁ*}nm%ﬂﬁﬁﬁ*@@&gﬁﬁW@%ﬁ%ﬁwm%%m’

M, 5 A BRI RGN R L VRS TR jﬁg# 9ty B TR Vs
R J IR RO RESFT U FRGEF LS RIRALLE
B0 Rd Bl TR AR T %Y HRE AR B RL R
= = HFREER 15 (second insult)(BE 4ot BIAFEEE H P T & R i

)1 € A2 5P Moriya% 145158 9 AT 7 i R ARG 2 s
FIFFRRE ARG HLF BET T CAPFURF PR A A
F ot B g B e § 1 4 4o (peroxidation) o @ T F SR E RN hF
BRTEF RETFEALH LB R  FEEIRBATHROF A2 3
LE LA F(ROS)F - 242 ROST 12§ #cst (G d Fuf i@ Tk i) 4 4 - 4
Foo gl g PR T AREE R Y € Rl G ag o @ B p
FEE A R I EREBEAEL  HNCOFLEA T 0 J ROS
ﬁ**f&fﬂ?ﬁ%'«vw T &R BT BRI A T X3 L
i &4 2 2ROS > Gl IR ARt T s e p S B AL Rl

*¢ 3 78 (progenitor cell expansion) e % & J{IL 1T B-v 4ol B F A 2 oD
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ROS > L £ B P digend & 3 & m 8 — a2y A RFEE R B S
LSRR R B i e TS TR R BB

A KEIIFH LB T R R AR R o & R TR R
M waﬁgﬁ\sﬁ%;fd’%éﬁ}%xﬁ FlF s FIrFE2P o

311 SR, I R LR BN LT

5B R M (E g* F] G 8w L BT RERRA A B s E\i‘a
ﬁo$%%W&ﬁ@mwﬁ§éiﬁﬁ*m&ﬁua R4 epE
T f R ES TR S  PRE o Beds X tamoxifen # 4 iéf),%f e
PR A F €I A0 o gt B IRTRR R 2 R A e SUH
AAADG M R ARF AP e TR AR RS s kY
PO TR o BT B TR B R Mol A 4% % methotrexate Jo f PN A 2
FEG IV g 'R F1F o Langman & { 8- HF R ML &R
methotrexate /o 7 4% 4 Brig b g it mé,—“ﬂ“ v Hole Ake .f“ S IR
KA o LRRA b2 G (Bt B SR HOR B) % AL en g e Bl o
Flgb 3 AT 0 L BEAR G 3 5 R R eh T T RS g s ST s ch
2o4rk A ANA AU DB FF R G AR O BT R ARG RE
S -

3.12 s;—r,gaa B}a%.t;l—__;ﬁ{ ;1 14 H—E;@'{ﬁ )ﬁ

Brunt % * Bt 6% 4T AR e A 5 3,581 1B SRRES 5 18

153%;;14,75 129% 1 A @;tg/g%rrf L n;y;ax—k v BBty U‘F,H_H-‘F—:’Kiﬁ’y&i’d 4)3 r‘S

E22%HA PG RS TR R - TR ARY & A C A

0 B3 13 R 3] 2R C AP TRR s o e 25 C 3L
m’&f“"”‘”ﬁf}’% r«}Bm]sq'-,\\gg#y}w—,\ iﬁ«’?uc-ﬁf}i }g(»;;g‘:.r_jl_prg;
B A 1Y R FE v ¥ % 4% £ (0-1 antitrypsin deficiency)e @ ** Brunt

B gAY (L5 perivenular fibrosis) & 4 chf kg7 ¥ = A
TR AR M A AT 0 FlUTE S N B AT R R R R ETROR
e PF ’13‘_5”.%‘53};"3‘}2)5 S AR L A S B T a;—aﬁﬁ;jﬁaﬁa;
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G R R PR R o N Y R H’T”" i 5H AL G R s %

it o

WL AR M BN AT SR BT A L EF PR kR
I EHER SF I REITRE f}%f]ﬁﬁié% S e RO Fl S o 48 2t
FPE I PR A R M D 5 0 R 3 5 R AR S
?ABRT B-d (ferritin)ik R R 0 WA G R G RISk F L FER T
BAVFRE T E A S o 5 e 3 ALEH L5 500 & F HFE A
FIR 0t FRF o5 2 g LW 505 b RN TR e P o
T R R« W A o T A BATIF J AT AT AEF L AR B

H HFE A FIR R0t 5 L5 RF o 2HFHE L7 5005 ~ R i ¥
PR AFEEREH R  PREOMEG A AT gy BE T A A
S L erig F e 2 BRI PR L PR BT
F-9 i (hyperferritinemia) 2 48 F e & £ B - & @ 2% § F fult iy B
B PR EHE T e BB Y Log o BB AR R E R
FU# 3 (venesection) ¥ "4 Fe kW% 5 & AL R - A (AR M chip iR 3 BT

Fioe > 2P D E RN AFTRAT R T o

SR B8 R R LIRS T A (R L § R
¥ J& hemochromatosis)_+ #5113k }Pa £ P v AFE o RITHWT Y :}F}
wd FMEREET R P RRFF (BB AR T A ik 2R 1A
it ood %’;;A;ggj—rﬂ w uén Iflf’} Cm]aqr- %;L/B-‘F—Fﬁ% @i g Lo B.‘F—n;ﬁn;l

PR re Ak § FIMFRIPRAA B R P RE R o

G- FUL F- % % 44 2 Jg (0-lantitrypsin deficiency) = # %, X Ty W
oo Re kg e L G PR R AL BHEE I RBIFRE VR SRS
’fE RGE F]F o 3 408w aL K {n gﬁ%r} AH B :&r’}ﬂ’—&ﬁf [)%[]iﬁﬁii R E2N ]

shi d o P v G E o

WEE T L5 AP PR 0T e B R TS o 4
BHPR F TR L I MEEE § H TR R R 2 s g
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RN R S T AN LIRS A Y A L
GRS RO S B L Sy A g

FIpw AT P o

FJF 5142 Microsomal cytochrome P4502E1(CYP2E1) 7 14 e 4e At 3
m 2GS PP TR G - B E R RIS o 34 % CYP2EL ¥ A e §
it & 447 B (reactive oxygen species, ROS)sh4 2 » § M P chfng it 4 Fak
WHETE F‘i‘fi‘ug AR B RE B NE oo d AR 2 R
(ketones)» £_CYP2EL st Jf » 5 37 - 4 N AR 3% 3 99T ch7g 95 L 3
tefF o CYP2EL shia b #-g g = > 8- g g L5 7

(prooxidant species) =34 4 o

e geh SR BOERE e e B A R > g 5T ”‘l—’éﬁp‘%’ R L
FEOFRIEG o PR RTRE T 2 % TP AT 4 % (endotoxin)Hg
SepF > -3 5k Kupffer cell #7514 > % % X ¥ % (proinflammatory
cytokines) ~ % 7 5L % (prostaglanding) & £ &4 F]F e 4c > 57 Ry f -
BAvp g AP Fdd o ez L2 BRI
¥ 5 fa %% (stimulated monocytes) T & 4 & 2 X jr % (proinflammatory
cytokine)interleukin-1B & £ £ 48 {7 & 4 8 ~ 475 9500 5~ B 2 R
SF L BRI S E e gt e T S RE g )L D 4p
Booptobigipa Al gAY BT T BHFF (o) @ § s
FE oA GRES TR Ed > TR TR RTS R E BRI TR
BAF G o e E B UG S e AR ELE TR F P R
B E TG o MG ER R HeaEy o

P FE CEEE T OIS T 20

41 4 F28B AT S A s g CHpd g R i 2
¢2m9&ﬁj#%%ﬁp;@%xﬁak%%é&ﬂ%%%ﬁﬁp
1 7 3% (genome-wide association studies © GWAS) # R 7 /i 9 FF

28B(interleukin-28B > 1L28B) & #] % 4/ {4 (single nucleotide polymorphisms >
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SNPs)£2 C AR F$HE 223 F3f % £ H 3 ° SHRip Rk o2 B 135
pp b 1% o Quppiah % 4 ' 2 Tanaka % 4 " g m A E 5 A0
rs8099917 (>t IL28B } #5X~8 kb fy) % & (variant)£2 C ** £ ¢ 1 SVR
F fach B m > Ge £ 4 7 B4 7 SNP 1512979860 (%t IL28B F %
H~3 kb ) F #ig erAp B > TP LR T 1812979860 £ 18099917 f gk
A 487 (European populations)F # 5z g 4 % ¥ fir(linkage disequilibrium)
BE 4 o En B R A 2EF A fE(African ancestry)® #ss 'Y e g E
B3 AT 1,700 Ff CAFR K T AL E B - Ao 4 pF 0 7 IL28B A 7
AR FANSVRT 11§ T a B end L I el e 191 2 C3F
ﬁ‘}‘mﬁ‘} Kot e LB T UEE=Z BOR = 3.1, 95% CI
2.1-4.7) > gt o qf‘bﬁsﬂi‘]éﬂ Biply AR S T 0 258 C TR
bL ﬁ,}tﬁ,&'ﬂ’ﬁ H B b w17 o 82 2% Tanaka % 4 1y 314 p ~ C ’”‘%ﬁ
S8 {7 T 7 TR IL28B 8 F1 A& SVR § %3 cdp B 42 (OR 12.1, 95% CI
6.5-22.4, I HFF R IR RF BE)Y 0 d N e R g Ak
FEEY m[fa%*zﬁT%#EPﬁ’TanakaikmF R A ST -
BB EE  e Ra R AR g & ek (odds
ratio)> #57 ¥ IL28B A FI1 AR B H & A AR F L 254 A7 s
4 RREA G RARPEFS 23 IE‘%@%’?:@W”C”‘%*F 2=

%ﬂ%B%ﬂ?%ﬁ%ﬂﬁl%%ﬁw§méﬂﬁﬂ”%§°Y—*ﬁ’
Tanaka % 4 e/ 3 0 L IL28B A F] 5 % B &Lk &k
(nonresponse > NR)j f*ig cnfp B {2 > mg 7 Fio A F] 7 4R R & CHFL F
BXFEFAAMOHPFOSHF R ALY R OB G A

73 e GWAS 7 7 530 [L28B A %] 5 A% R & C ’”‘%i 23
A TR FEET TR F BROMEERE P RO EE

Ppood WAFCHFELEN G RFH Eorez R F A RS TR G
%Eﬁﬁﬁ%ﬁQgﬁ%iT%?u%%%%ﬁ%ﬁ%ﬁ%a£$Cw&
* 1SVR 1 ’G?Pg#pﬁmﬁ B g p o LR COEL R ok
A TR R A FE 0 RA G A B A s 4 o B en 1L28B

SNPs 158099917 4 F14]+ Ip FF %84 > i (whole blood) '** & &_peripheral

blood mononuclear cells (PMN) '* # [L28A = IL28B & 7 meza % ¥
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%7 FIL2BB AT S R H COFRERE LRI TE AL HT T A
ISR 1 F MM BT A e ek B B o

4.21L28B & Flink &
IL2BB A %) 5 2§ B & Corg ¥ 2% £ 7 454 & # i
By M hE T F S E MG - £R P2 PR LA © o IL28B A
F1¢22 interferon-A3 %i¢ 5 B - IL28A (& interferon-A2 e@iE 5 B) 11 %
IL29 (¢ interferon-Al «h#]i¢ 7 B) 22 IL28B Apmtid PR £ A 5 = A
B o= 44 interferon-A ‘w3 (cytokme)’ﬁ K;ﬁ d e oL TR B 7
TGP E S NFERENT N AR S AR A gErF R P
P2oa e pin s s S p A i i e R CAPFERS > F M .
+ 4 % (interferon) 7 * 8 & & % Jdﬁf’%% BAieF BTAL hFe >
Interferon-a. 5 + 3 % 71k | (prototype) @ interferon-alfa 5 % 4= @i #7i¢ *
e 3% & (pharmacologically manufactured version) ° Interferon-o/alfa £2
interferon-A v ¢ ,fﬁ d 827 X Rl s kB Y JAK-STAT a3 4, @ik
< > JAK-STAT @2 izt 6 R¢AL Iy BEFHRFHMHATF
(interferon-stimulated genes):# I > %ﬁ R E RS DR G o R
£ interferon-A 4p B 178 F] % £ §9 interferon-alfa 5k vk &7 M 147149, 2>
7 ¥ interferon-A 7 &+ 4% 4 JAK-STAT @ :E:2 /5B 7 a0 3 B s chd 32

% o H T 7 4 I interferon-o ¥ 14 7% it interferon-A #& ]2 I 155,

interferon-A £ interferon-o ¥ 115 d ML BER T AW KRFE T B FEE
10 B 2k Tl ] C 3 s 4 g % 1535w ¢} interferon-A ¥ interferon-o 74

C s (7% i HIF s e SR nies o F]pt interferon-A £
interferon-a @ F & ¥ 4u 35§ X 3 EF A ¥ W LT ATH S L C A T
* o

d >+ |L28B £ Tl R i C W FR 4 oehde 7 B T4, @ % interferon-A
RiphBIECFRHR AT+ 5 - IV (7l o 53T TRk 2% %
I > pegylated-IL29 (interferon-Al, or interleukin-29)¥ ri4g #* ;5% $0 4 en
Bt C o &% » ot b d SRR interferon-d X 48 594 i § F 4 interferon-o

] F] interferon-A € $& interferon-alfa 3 $° ch% L K & o izd GWAS
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Iﬁz‘t mﬁé"_% 147-149 [V ;h—a—;, E’fﬂ}?—]—% %‘fzﬂz" 153 FF‘::I"%: A, P\':'B%ré »
interferon-A ¥ interferon-o * s 1L C L H g AP > #7 o G fp @
Wl ie fr dd enk i o

4.3 AT C R & inf B ¥

P fRk b e BN RS ATIIL R B Y L C TR hin
W o @ 4R AT R AR I P & Uo oy # 4 (specifically target
antiviral therapy, STAT-C) > &4 NS3/4A F-v fi#dr#4|%] ~ NS5B & & fis ]
A r2 2 NSSA $r4 & - 2B 7l phase I H I I %7 7 FEE(% 3) >
ﬁgg%asmmc%%ﬁpﬁ&ﬁﬁi&%agwéﬁiﬁ%%$&
(triple combination) & Ik g » B os © B FE NFF L ARE Y
Ao b ATAI B SAp M AU M R Y o 4 ¢ BRHE O TRE BRI o T
PIRFEER C R F TR ek B E & BT M S E B R AATS R
B R4k F e SVR v 5o Frul 8708 B 5 & fesk o RETRR S
Frek BA GrEHE I - BESRCRFELF 0 Bie(l) @ CHpa A R3S
-—ARAEEHBRE R h £ (high viral load) ; (2)F 255 S C &
(HCV-infected African-American patients); (3)& < #5855 {8 4 % & £ pren
& % (relapse or fail to achieve an SVR) ; () T & % s ) FF & ¥ § € iHp
FRAPDEH COFEREE (D] Q) BRXFFHELF -

I -FIOREIEIELE

Fo s CHWRARZZP D2 RAKER DTRB L — 0 RAa WS

e C AR 8L 7 1 4p 5 v i"mﬁ.—*‘*x%ﬁbﬂz EI=3 %i#{m#ﬂﬁm

BHEALFAF o LA FH i g St TN ED

N R I ok % TRk FlF 0 1T Sl feak B3 ERI C AR

Fioh v N F o REDEESORE 2 GRFET LT CFRLEB
PRGSO RI IR BFEILFL LAY LR D] %

{Eo

$2 s I BREE T B E COMR R ok iRk Bl g

L CHHEE LR ek > RS A LR RDF A > L - BLRT 7ih
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e

B2 RERGEIAM AT HBRG AR R ek
AR EAA R R EE T LIRS SRS 2 Rk
£ &2 L AL — - R CWE4@4 CES RN k)

ST BR FH Y T E AR T AR 2 LY 4 5 @RI S
g o FIU Y CHrmd B AL HA T M TR %7
FUERCHRE MR AMHEGHAAMARLY ¢ BB
FEX BB M AR B AEAERUE FRES > /T LT A
e A2 R gl es o

$AHE T ABRREE TP

3 iR

Cod A SR L F A HS 77 R 22 B OTA Y
f;:,_m];’;f,.wpn\, B0 VA B FAAECBE A NEE B LT R 3 A
= L &

APt B R CUTURA R AR FL T
B TR R s R s et g ndp M o 45 ) C Al
BJ-“:"{—‘)%%%%K EER s e I ] )%ﬂa‘ﬁs}ﬂlmlrw SN2 %ﬁd C’”‘ﬁ"“m
kL2 CAWLRE s T me P T BHFLTF B
2 A Pl s T e fein e ek SARM TS (P A 4 o 4F 2 C A
FY 5 — Al Poe 3y HAF R AR TR T AE sk
Fowt R SRBLBF ST - BERY - HhFEL TG COF

it F LI AR B E T B Cp AR R
R sk hE R RS Y OTTRE L R R K SR R R TR
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CAPFp+ B AL TSI am S P 5 g A~
ek AR M F1F OB o g Bl R 9AT 3 3K 3 (case control
study) » it C AT LA R A F R BRI EERA Y &4
SRR F o d B FE AR R G AU S8
Sk frimie R A AR A MR £ F G AR - H
5
Z PR L g R A e ;ﬁ— s fz C w—)];a* By
§%ﬁﬁw%%@ﬁw%%%ﬁw\”%mww%wwq th

I

KA R 33K 3 (cohort study) kdF 3t C A A W A

Mo

W C AT LRS R A RE LT EALT T A
ERHIERE S RHH RS oK OF BT XTI RS
B e G R P S R R ek AR B F)S eBE
SRRl RN R s R N C R RN N LU
ﬁﬂvfﬁii‘ﬁ” B engit %@}ﬁa% TR AR R S ERY
i S AR R ) PR B B A B TR i ki
F CHEF i

w2 B EGEFT e o R F 3 2 CHFAT T‘;‘]Jﬁsi B
6 A TR K R R a0t B 1R T LA A S C A
:)J%% v Rt g me Rk E T S BT e p
G A S R T et ek M 2 L B
1o f2C @]w—:,’i;;}%i Feu B RN s N AL
FAuUl s iplmre gk B A F dmre K S 3 TR s o
Bis#fpt MY S ENIRAE L o F F it L RS fRAE L CHF
EHHRER e e @ AR CHFRF o {4k
B e AR e
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AR LR RER - T
- T EBAHE AR CAPFL R R R MY
LI R Crpd B A8 B 5 PR & B acnb it

3 K3 5 ok b ¥ R (case control study) * &z f 500 iz 42 C o A ;g I
Z 536 b n| R EALAR D R SR (I H RS SRR A E
R ek Bl B TR A R g R .

Bl CAFLEH R &y CAFLpA PEPRTRE S
Bt (HCV- RNA>=50IU/ml) » C *¥Ffgils {43 > = B 2 2+ » 2 B A3+
YR oW BRI /ﬁi-*a‘mﬁ’b%fgl“*ﬁi@"ﬂé‘pﬂmmw EF

¢ R EE 500 = 18 R(F)M I A ERXFUEE s CAPFRE
Fier AR o

EESAHRE: J CAREEEY CEIEEKRD S F P EABE P
30 536 i E# -~ ule CAPF 4] 2 4p 7 (age and sex frequency
matched control) » C *¥¥3dfl ~ B AI*F X & 6 L1t 2 €8 p4 il T 5 15
PR Rt LK 5 H e .

T BRMEET EFRFRE ’i’f#“fﬁ&i@“*ﬁvfﬁ‘g%g?ﬁ
B~ FE B(PT=3 §) 2 Total bilirubib=2mg/dL) ~ F% % & ~ 4L 5 p5
PR S ROEITRAEF (B e L § R0~ O V)
EALAR ~ FARLF ~ Fopp(F P PR AZE 20 250 ) e

FI* E R85 RN 24T 2 0 RS Btk F b L BTRA
Fries 22 % WL CBMI(PH T Edp#) > s ~ 21 800~ xS
AN R S AR b Sl N A

L2FHRE CHFEF i Y pd R a% b 3 Fpbanl i

F 3R 5 wmiy (4 47 (retrospective cohort study) @ I * L ez i
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2 162 it COF& f chiph T 1 BRI 2 5 RA 47502 0 0
B CHFRF ¢ nCip 4 £ 20k ) Fi 4 i (HOMA-IR index) 7B

'/,/éf‘l]\:to

%iﬁﬂﬁ%LIQEAS%@jUjvﬁﬁﬁ@guj%&fru
LG ELETRA  LRPHS TR bupd F g ol C AR
%ﬁ’ﬁé*§%ﬁﬁﬁﬁﬁ$ﬁié&ﬂ BURR s 20 B U E -
BMI ~ m % ~ 2 14~ 3F5b 5 ~ f}lisfr g ‘FF" X 284 e HOMA-IR index -

#2040 ﬁ'ﬂd NREFRIFEZIRD T ihmf'fmﬂ‘”*“.: BhE e 04
&R

I3FHBECHFEF Y pd £ T3 2 enl (L

By &5 o pE A 5 4 7 (prospective cohort study) T f # A 45 531 =
18 & (3)r1+ » C ¥ ikl F 15 12 (anti-HCV antibody ) ALT & &5
FABIPRICFAIEA XU (FXIFRZ B EEFELN(RE
)L E L LA A BUF(ALT>=2x) Y C AP p A PpEP e &
5 B LR Js(HCV- RNA>=501U/ml) % 2 % *» 3 # % (Modified Ishak 3*
A )RR SRR (S=F1ARR)E AR R @R R 7
o TAREA B U RAKFE R «‘h‘rx@"’%‘%% N
s EfR o2 M CHFRFhTRE T 2303 HE BMI-
iﬁ\iﬂ\Wﬁﬁ~@%%~m@wﬁ%&&w%£$§w%ﬁaf
FARPIT 53 E R 5 QAL 2 R R COR A A

FIAR AR F L7 hCHpd £ 8 5 3 W0 BRI g g
HeenB Al o

TR E R LY 24 & 48 ek kT %%(PEG-IFN—Q){:«? PR
T ¥ = #R(ribavirin)2_ & & ;5% ( combination therapy ) I ® ‘,;"K Binf ™~ ip
B LBV PESLR 6B Y PR i‘lﬂ*i‘éf)ﬁﬁ%%*zﬁ%%*eﬁ—‘rii&'_ L E A
BEMISREABLY OB PR CAPFLEA PEEPMRL Tk
K2R FE G ERFEREF BEVR) « F ok ok 1B B LR
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67 pr2 CAPF W4 PP AR A 5 A1 F P 32 ck & i
FRL RS CAPFURA PP RE L TR h -

BEH R

o BIFREF L€ 2w EAT CAPF L s B R (TASL: chronic
hepatitis C treatment guidelines ) ¥7 > X £ B %' 2 5.5 1 2

A MECIF LRI A LD LG REEFHEF - LIS
i@ :}"iﬁ]ﬁ?,i B oo £ #8530 18 o CH 4l & & H 14 (anti-HCV antibody )
FALTERsfwn = BARI A ASd N (FAFRZ B )2
R E AN E)E K E L TS A B (ALT>=2x) 2 C AU
FPEPREER S B EF RHCV- RNA>=50IU/mI) » 3% & 7 P e B
(Modified Ishak -4 ¢ 52)°02 9 = & it (>=F1 42.R)% "= 1L >
LS A }_ﬁz ;

b. #F BRFLEF EFRFALE > LEREREG BAFLL T
]fﬁ"?‘}i\:'}il‘ Es’:i'»”*f%‘g#ﬁlf}ﬁs‘”‘i‘ C TR B A R
p o8 R f")ﬁa‘zﬁ@'@r}’”‘ f‘),% (Bdo i m d FiFRE -~ R &S R)
BLrhg ~ R ~ 2 5 BEIPEG TR R 4% ~ BeE w R A H(Hb <
10g/dl, absolute neutrophil count : ANC < 1,500/mm” or platelet <
75,000/mm?’ at baseline)~ % g & % ~ frs i+ p v&a‘;ﬁ_‘ﬁé_ A2 20 2R )e

C. 77 1’(%% WORAT o & %F%F’“é@ EX Pl P R A A2
ﬁﬁ‘%%~%ﬁ<\ﬁ#?%~iﬁ\i“‘”ﬁﬁ‘”%%iﬁ%‘
i‘]”“"‘(-‘l)%i ¥ pE T e e B (A T3 & )J%% ) IO o SR ;IM;F N
PN L S SN TS BN RIS R I L EEE R S
Fite foiFuges 1 o
d AAFR2 kb 25 WL -BMI(EHFT L8 & &
*f [F] &2 A% ] (waist and hip circumference) °
e i A & kEhiFE R Dk i FCD)fER ~ chIF(# T
HBE P (W) PR AR (L)
£ ~2 ¥R E T E’;I*\"’ﬁ"\ﬁ WE R AR AT
CBC # 7 : White blood count (WBC) ~ Hemoglobin(Hb) ~ Platelet count -
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WBC differential count > 4 2 Albumin -~ creatinine ~ Total/Direct bilirubin ~
AST/ALT ~ PT/APTT ~ FreeT4 ~ TSH - anti-HCV ~ HBs Ag ~ anti-HIV ~
HCV RNA ~ HCV Genotype -~ ferritin ~ AFP and pregnancy test °

g LG EPUE S RE R e R M R R AT P 4T

& ¥ 2 insulin + fasting glucose ~ HDL ~ LDL - total cholesterol 12 %

triglyceride & °
h BRFPLFLERPILRLAANEERS L
N S R TIINE Lo V2N 9,1%’9!]114 RN SR PEY S A =
2FE R
i. CBC ~ Platelet count & x ¢ ALT & : * 4 sk - =X -
PCAPTURA PP ROT IR AR B L isR s 1B
PREeh 6B e inhBRiEL s 6B ik ijr CAPFLRHS
PP p Tt > ST AT § 2 m 4 5 B(SVR)( primary
endpoint) °
k. CalFima4 A7 inhw o
1. Free-T4 4w TSH : & 12 ¥ #&% - =< °
m. g TR A R R R e B AR 0 5 - 2 |
£ % Hb<9g/dl ¥ ribavirin 3 — £ eh&|§, 4 absolute neutrophil
count (ANC) < 750/mm” ¥ 2% £_ platelet count< 50,000/mm’ P& j& > £ 2<%
FHE - LeomE o
N TR A iR L Uk & F 4 hin oy | Hb< 8g/dl, neutrophil
count< 500/mm3, platelet count < 30,000/mm3 °

0. ""l‘}iéﬂ/r)%‘ %1944—$E":$W"F’3 iﬁi’}\

LAFHRECFEFRIERIFFFEHT " SHIpRES DRI E
B8 L BTRA P it

B E 5w pE A A4 47 (prospective cohort study): & A 4 f T A4 47 145
FEREXEAFHEFEHET T IR IR CIFR ﬁ TR FORL I E

R R Crrpd Bl R o 117 B R 8 5 A T
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TEOVRCFRF SRS B BRI By 2 TRk LR SR T -
154347 b CHpd AFIAH R Sl PR e R M et F1d

3 &P 5wy L4 47 (retrospective cohort study): f1* L e T 2
528 M CHFRF TR o 52 F ~HE BML~ R~ 21 s
S A Bk S R TR e R e R ALY
A F 0 R b Corpd ATR A HEF L F 0 S
R R R AR AR M R L
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S CRRA R HT B T SR L BRI S e 4

—N’# se 2 I C A% )%5. oo Fev 2 ”‘K%ﬁuv”a'fi(HuH 7), 245 C APF
FA PR B s BN RELEABLARE LB P2 R
TERE»rHR LR E Y EMAFIL PBRRARELEF

% 23 RRR COFA TR S - A/ o ded a5 lo e 15
(Huh 7-based cell lines) &k 4 47 75 3% &2 P& F AR & = 3p 5 b end & L Flandk
To e HHABATRBRLE 9 lc2FHABA S FF % E %9 2(SREBPIc,
SREBP2) » figzA #if fis A & = fi=(acyl-CoA synthetase short-chain family
member 2, ACSS2) > Bijl%TE_ s 1% ¥ ik A f# = (ATP citrate lyase) »  3-2%
A3 AA-BERREAFA L SEEE R
(3-hydroxy-3-methylglutaryl-Coenzyme A (HMG-CoA) synthase, HMG-CoA
reductase) > Mol i+ = faH ié fig #& 4 -9 (microsomal triglyceride transfer
protein, MTTP) 12 % ;2 & L #& 4% fi= | (farnesyl-diphosphate
farnesyltransferase 1, FDFT1) o & % 5 A #-fm%e ch= fe 4 b fig &2 LB FIf%
o ks v AT Y - A A s Bov B 0 R
HfE A L E P o H S dhmie N P PR E B0 K 841 ¥ real-time

PCR % 4 #7 } ift A ] 1@ 2 4% pE 45 fe (MRNA) e 4 L E -
ERRE ¥ JEE et

= FF iRk

BA| "1 4 & LR frCiFHi8l -8 * commercial kits (Ausria II, HCV
EIA 1II, Anti-Delta, Abbott Laboratories, North Chicago, IL, USA) k # 5% ° i
77 P4 % )k &R MELISA assay (Human Adiponectin ELISA Kit, B-Bridge
International, Inc., CA, USA) k & 45 o #7735 ek B 783 R-4& BB R B 974k ik op

eI 7 o

C A= d PR T2 o
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Ak * QIAmp" Viral RNA Mini Kit #-5. i ¢ 7 C 319 {5 4
PEyipe s gk o B AU F @R 6l 405 R(tPCR) kP~ 3 4 %
2§ P EL(cDNA) » X% R &t g F B(PCR) X ~ £ BTk
CDNA « £ 4R & el 4 £ JE(PCR):A 47 2RI & 48 A o] L it »
LightCycler 7= ;2 11 2 — 4% % % inhouse 17 /% o 4| * LightCycler 7
AEEET L - BE - Lwmg? > R L2 PR EFFR L F R(real time
PCR) {vz pr i B & I 2145 5 2 H - %3 e ( genotype-specific single
nucleotide polymorphism, SNP ), & #* ¥ =k 45 &-( fluorescence hybridization
probes) - Ad MR Ct B2 o jRdd M (melting curve ) K= Ak i
P CAF RS PR RS LA HTo 20 T inhouse <hF
SR LA F R N T e cDNA > B £ % 4 % PCR 315 2 %7
/# ( PCR with type-specific primers) % #%| C 3]+ i Z ehf w1 417,

sm#e 32 % (Cdl culture)

¥t 37C 0 5%CO, £ 2 7 5 10%%: 2 w i (fetal bovine serum,
FBS:Biological Industries, Kibbutz Beit Haemek, Israel) £ 2%
Penicillin-Streptomycin 22 L-glutamine ¢7 Dulbecco’s modified Eagle
medium(DMEM)® 1 HuH-7 0% 12 % & % 9 x 10° cells per 60-mm dish &
#_4.5x 10° cells per well in 6-well 7= 5% » Aig 7 L % 24 /) pF o
CIOU/S2 ~#3 ~#6 ~#7 112421 5 12 Huh-7 kw®s 5 A% 5 42 » C Pz F]3)
% 1b A4 e B0 2 %5 B (cDNA fragments) 1 S2 §48(S2 retrovirus
based vector)Z_ 4 %] + (replicons) > it £ T & 7 kR CP A 74 % - 7] T
AP R0 (FBPAEF RERETRE)F 1 2L ES e
Fits & HuH-7 P2 2282 %% ¢ 4o > B R 5 400 pg/ml 57 G418 (Geneticin,
Gibco-BRL) *:igi735 % o

B %8 (Plasmid constr uctions)
C %z F13] 1b 312 3a 3+ 7w -6 2 F] 5 B (cDNA fragments) 7 £
FI* CHRF ISR DL FFaFUn @RGP 2R § 8 F LR
# » Dr. Kazuaki Chayama, Hiroshima University, Hiroshima, Japan.) f§ % 2. » #77%
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TR F SR ehd 2 DNA $pfeara gl deehs @ % PCR ¢ 38 4* C 5
# ¥ d-v A Fenil 3 (primer) 2 2 DNA % & f#(KlenTagLA DNA
polymerase »Ab Peptides, Inc. USA) " #{ 4 C #5714 1b 4| & 3a 3] 4 7 v
Fov A Fegg P B o PCR A WA b et LA 58 dfie s it
(electrophoresis on 2.5% agarose gel)> DNA 5 3 5 {8 Bt (7 P U |fa ey B 3 42
» p3XFLAG-CMV™-10 vector (SIGMA, Missouri, USA) i H2_ ¢ » S =2 %4 2

5T B APFAE N K o

snve fg 7 3% 78 48 T e $R(Trandfection and sdection of stable clones)
HuH-7:m% 2 % & %9 x 10° cells per 60-mm dish#= 3% » 4 :E {7 78
Ly £24) pF > £ & * Arrest-InTM Transfection Reagent(GenDiscovery
Biotechnology, Inc, Taiwan) ¥ 4% P& #7#% i endk (5742 K& (7 K fw oo 78 >
i A MO Po bod L PCRA $ en TR 1 90 im e b o i 5 2 -
B & 4pg (DNA) s a8 21l Arrest-In"™ Transfection Reagenti##] » ¥ 3

-

BERERWERT20448 0 2 (84 0 RERN MR AR R o A Mme

A AT FGAI82Z B R P 24 pF > L 32 %Y 5 G418 800ug /mlss %
eV o EEALFR3IANEFER - A T H - wmreARER D K o
A MY F feimTe p 25 BET: B (RNA isolation and rever setranscription)

F1* TRIzol® reagent (Invitrogen™, California, USA.) ] #-im?s 2_ 1% pEt
et Bk o R{8#-1ug “HRNA B & ReveTra Ace (TOYOBO, Japan)rZ % 20ul
Z2_R & 338|(2 7 25pmol sirandom primer (TaKaRa Bio Inc, Japan) £2 10.8ul RNase
free water) % i& 7 RNA ek 84514 o JR & 33WHE-H3T65°C T2k R 5 A4
{8 4v ~ 4ul =0 5x buffer ~ 2ul 7 10mM dNTP ~ 2ul =12 0.IM DTT ~ 0.2ul =7 RNase
inhibitor (TaKaRa Bio Inc, Japan)¥? 1ul e7RevetraAce~ #X{s % *+ 30°C T &7 5 &
10 ~ 48> 42°C Ti8FF B 60 » 48> 95°C Ti&{7F &5 ~ 48 (s #¥-cDNA &
7 50-80°C rkfap o

% & i 4 F y(Real time-PCR)
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€ * 7300 Real Time PCR System (Applied Biosystems)!4 % Power
SYBR Green PCR Master Mix (Applied Biosystems) % i& {7 & f& F] & $» ch %
Epvi 4 F e i3 3 20 # 1pmol hsense 14 % anti-sense specific primers (%
32) » 12.5ul 57 SYBR Green PCR Master Mix » 1l ¢ ¢cDNA 12 %2 9.5pl ¢
distilled water ;2 & - PCR cycle conditions 5 50°C T &7k &2 » 43 0 95°C
TREFAF 10 2 480905°C TREFRE B IS F R 60°C TR ] A 4aE 40
cycles  Huh-7 cells #-4LiE B 4 = (10 % ~ 50 i ~ 100 & ~ 500 & 2 %
1000 &) ™ iT 5 & & Renfp T @& * (standard curves of relative
quantitation) * @ 36B4 f Flehd B MA@ ¥ kT I H @ A Fant A8
(endogenous control gene) °
PCR & 4 i 78 {5 ¥4 fm %6 957 4033 2 ehA 4K i o 81 fn s choh ) S
4 E# % vnon-HCV 3w Fehdk vt 2 fmoe 4 125 % A 45 o e & 1eh
& 45 Z_01 MTS assay 2 CellTiter96 Aqueous 1 solution proliferation assay
(Promega, Madison, WI)i& BB &2 gl £/ 42 K i2 {7 - Non-HCV 39 & 2
H A7 ® A5 02 h-v (o-fetoprotein) e & & @ *  AFP kits of AXSYM

systems(Abbott, GmbH Diagnostica, Wiesbaden, Germany) % jp| & &9

~ % £ +#1(Contamination control)
LWL R kPR M enA 4 o #ik B Kwok2 Higuchi (1989)su2 2% i&
7PCR

& * 2L & (Wedern Blots)

Blwe B f#tsbe r ImL ehE PR s BRI F FIR R EF R
Fiikde s TCA i Fev Frimdk - RiSE * g dpe > TR I R
Gk o FFNF R AR B9 FA M ®* T A (sodium dodecyl
sulfate polyacrylamide gel electrophoresis, SDS-PAGE)#-3-v 5 & H i % ok
+ AR R RGP ke FHRES I ARER]
Bt oo ?mﬁaﬂga& @S g R o - b vy

- BT PR T 4RSS T 5k -9 !, immunoblot) o #-F s it 4
¢ i ~v 1, FFee e i
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T3 7 ¥ & £ (HRP)horseradish peroxidase 1= &g 27 2 (7 # ,T}u? Y.

RN pHORARR F Y

BIE Jo% = faH W By U 2 B PEFER Gk R (Measurements of cdlular triglyceride
and total cholesterol concentration)

Belmre B fRis R F0 Tk R REFHRAE > ¥ @& % Trinder-based
colorimetric end-point assays (Randox Laboratories Limited, Crumlin, UK):H
oI EREE RS R R KT Ree = B g U 2 ORI
ER 0

W & Pt B S S
%, & % gt B 2 Y(IR) 4.8 * homeostasis model assessment® %!

HOMA-IR=fasting insulin ( mU/L) x fasting glucose ( mg/dL) x
0.05551/22.5

Fpd o R F BhEA
3 iup 4 o E DEF L p 4+ § F R(sustained virological response -

SVR) > #» L ek H X g Hich kil 2 56 FRICIF LR
PR TR A BB R BN SR RBEFIES A
(non-SVR) 7 & jeh 4 kX & Hinh e h 82 6B " P2 CAF L p4
Pt TR A S BEF B o R4 FF BRVR) LA Stk
BREL A HIRAEF R PRSP HE EF BEVR)TE Gtk
F b & H ISR 12 pEA 1 0 T 1008 % 5 c-EVR(complete EVR)
& » #RVR F e 12 PRl 7 Tlp 4 £ 5 p-EVR(partial EVR)

Bipf %120 M oE4 271008 ¥ - 08§ (relapser) 7 2
EE IR B APFLCAT U A PR TR A S A
Fle b a & Winhalid %66 PFERICIFLURS PP T
ESCERN 2 O I RS AE EREY £ SIERIDD TR R kL
Flphedhib2pol " FALTHE D &t ¥ 2R F -
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I

“7 % #f %] % 78 21 Fisher exact test, Chi-square test, Mann-Whitney
U-test 4= Kruskall-Wallis test £ j2 s 470 435 & ff3d 5 % 98 B 202 t-test
S ERA YT Rz BFant 2 00 ANOVA = 2 s 47 o 30 2 b
R LB LG FhU s R Bk foieie g FAPM ]S 0T S M
Mw §F 4 47 ~ BB w §F 4 45 11 2 Pearson’s correlation test o #7 ek
B % A7 kL3t #c 48 Stata statistical software (version 8.0, Stata corp, College
Station, Tex) % i& {7 &4 {7 chig % > A 4T B L L0 % p -] 0.05 pF

ORI e
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I
&
*ﬂ

- T EBAHE AR CAPFL R R R MY
LI R Crpd B A8 B 5 MR & B acnh it

T LB R e 2 TR A R
Bt CAmg ¥ fit b & 4 FUis e i = b fia ~ AP REIM 2 IS
%A EFR S 39 (LDL)R & > e 5 B hHDL 112 ALT kA& (% 4)
@%%ﬁﬁ?@%iﬁwﬁﬁﬁﬂﬁﬁgﬁ%¢@$*%5%%§

(hyperinsulinemia) 2 2 § & #& @t % % 2 (impaired glucose tolerance) e13R
%0 5 RARAFTY &ﬁ”‘"’%ﬁ-‘)}%ﬁjﬁiiﬁi)ﬁ 2 A L7 461 =R C
R, J" 7w ] % # P (platelet count, PLT) 12 %  Aspartate
Aminotransferase-to-Platelet Ratio Index (APRI) (% 5) - i4c1Z APRI=1' %
kg O FuR gk i ans B Bh(cutoff level of significant hepatic fibrosis)p# » A& =

T¢ 51% shfckF o p M F AR A SA 1

Bdt C R ehat i 1 4Rk

FI* 5 ot fFo 2 dlE & R E MR RE R0 41T R
M COFR %2 ok S el TP 2 A R CoFpd B 42 ALT
R F R bl o B T WA 2 RERMIRR R A F b
BE (% 6) -

ALT @& it CoFR 3 chii - S 34 Bl B

B EE L BN PR BE T B s Rk %o @ ALT & 53%
o SFRRAR G e R 4pdk 0 F10t 0 2 ALT @M COFR- & i S ik
g’ fgn‘i,i&s\ AP E R OWT Y A 2R ALT & ¥ @ en}t *(upper limit of
normal, ULN, 30 IU/L for men and 20 IU/L for women)% * #-A# 7 &3
AAA i e b C A A S R T LE
A Be R AFIRY ALT it ¥ G B Crrpd B a5
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M RE EERRER G Mo ALT w2 ¥ B8 P Copd R AR

M FoEH R RERRERT M (R D TR R

n
g B K ALT @8l 1 C 078 4 L i S B AH fhene B 2

v
—
—_
o

AR o B~ B 2 B W g 2 L F AR Ok R (fasting glucose
mg/dL, triglyceride > 150 mg/dL or total cholesterol > 200 mg/dL, according to
the suggestion of ATPII) g, -fg aE= % (R A BRI

(:7)-

ERE .1 TNy B o) dakoroy- gl e

AFTE P G668 ek K (£ 45 210 AL CHFEE R 458 2t
it C PR E)F K9 T8 TR & kR 44T - 145 7 50 447
HEZAFRCOFREFREE S A LR Fras A kA 8 »
RPEHRPTFLATEE L TFIRALT BE 82 RkR T §HF CHF

B R R B = W g 2 RERRE R R OB

12 F3teie C ”‘.&»Jﬁ.ﬂ"— ) f}ﬁi T 8% g ol s
4 C s:—:}ﬁ;i B AEEE Z P ap s 45 # IR C N—;;Iigi o
%, § 2%t HOMA-IR Jfﬁ 1= 'x#"ﬁ Brr e B C B*f}?p‘—%— + ¥ HOMA-IR

L RV Rl N B Y A

% § # it gr % 3y R (Insulin resistance and metabolic factors)

1 HOMA-IR>2.4 %4 ¥ %_8 '?5 4 F 3 % § % $lt(insulin resistance):h
TP Wt COFRE Y 3% Y REM ) Rl E  RE o
BMI~C# 4 & ~ 2% #E ~ALT B2 2 F=2 A @bk > &2
i G 2 ERBKE(R 9 -

C#pa £ 829% § F FuL(HCV titer and insulin resistance)

FRELH C ps EHEES K%A* 52 BRERER I RN
[ A 47 1 T 55 b A Ul i e BMIS o 2 R b fa B B ALT
ECHpd EHEEN 2 RN G R RAEER 37 ¥ 2 b2 i
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T ot 7b C o 4 £ fHiciE & HOMA-IR $Hicie 35§ 1 v bl ebd (4 (
4) F H G AP EREL G AR E O CT RS EHEE G HFL R
(B 5)° BB A48 RCHpd EHPEELSL FRERF 57 HEV
&) ehf % (dose-response relationship) » %% & % w422 BMI ~ o T
Fak B2 ALT #E 4 B E 2 b cnd W oM E > R § g kR

5 vt bl enhg B (£ 10) -
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To examine the influence of hepatitis C virus (HCV) infection on
adipokines and host glucose and lipid metabolism, we conducted six studies to
examine the underlying mechanisms by which HCV affects the host glucose
and lipid as well as adipokines, and vice versa, from both clinical and

molecular points of views.

1. The association of metabolic abnormalitieswith chronic hepatitisC: a

case—control study

The liver plays a pivotal role in nutrient and hormone metabolism;
therefore, several metabolic abnormalities are common in liver disease.
Hepatitis C virus (HCV) is a major causative agent of chronic hepatitis, liver
cirrhosis, end-stage liver disease and hepatocellular carcinoma worldwide '®
166, 171, 248259 However, clinical manifestations of HCV infection are
heterogeneous and factors affecting liver disease progression remain to be fully
elucidated.

Recently, there is increasing interest in the impact of chronic HCV
infection on metabolic abnormalities, including glucose, lipid, cytokines,
insulin resistance and adipokines. Although a body of experimental data from
in vitro cell cultures and in vivo transgenic mice support the existence of
interaction between HCV and host metabolic factors, the results from clinical
and epidemiological studies remained controversial > ® ! The

inconsistencies may be due to small sample size, the selection of patients only

96



from hospitals or limited to hepatitis patients with cirrhosis, with diabetes, or to
post liver-transplant. Although large population-based studies have been

performed '** 2%

, the results still lack consistency and are limited to some
metabolic factors.

Adiponectin, an adipokine, has been implicated in the pathogenesis of
type 2 diabetes mellitus and nonalcoholic fatty liver disease (NAFLD), appears
to have many favorable effects on glucose and lipid metabolism ' %, It is
positively correlated with insulin sensitivity and is decreased in obese and type
2 diabetic patients *°'. Adiponectin also antagonizes tumor necrosis factor alfa
(TNF-0) and modulates inflammatory responses '°. In addition, adiponectin
might have hepatic cytoprotective properties as improving hepatic steatosis and
injury in animal models of NAFLD '”. Our recent data further showed that
adiponectin may correlate with hepatitis C viral factors at both serum and liver
tissue levels '™+ 1%,

Therefore, we examine the influence of adiponectin, glucose and lipid
metabolism on chronic hepatitis C patients, and conducted a large case-control
study with 500 HCV-infected index patients and 536 sex and age-matched
controls.

To study the association of metabolic abnormalities with chronic hepatitis
C, we conducted a case-control study with special emphasis on serum lipid
pattern, fasting blood glucose and adiponectin. We enrolled 500 patients with
chronic hepatitis C and 536 sex and age-matched controls. Unadjusted and
adjusted associations of demographic and metabolic variables were estimated.

We found chronic hepatitis C patients had higher alanine aminotransferase

(ALT) and high-density lipoprotein-cholesterol levels, but lower total
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cholesterol (TC), triglyceride (TG), and low-density lipoprotein-cholesterol
levels than controls. Stratifying ALT level according to its upper limit of
normal, HCV infection was associated with younger age, female gender and
higher TC levels in chronic hepatitis C patients with normal ALT levels, but
with lower TC and lower TG levels in those with abnormal ALT levels. By
using multiple logistic regression analyses for subjects with available
adiponectin data, presence of HCV infection was independently associated
with younger age, female gender, higher serum adiponectin and ALT level. In
conclusion, metabolic profiles of chronic hepatitis C patients are affected by
age, gender, serum adiponectin and ALT levels. Further longitudinal studies
are needed to clarify the complex interplay between HCV infection and

metabolic profiles.

2. Therelationship between chronic hepatitis C virus infection and insulin

resistance

Insulin resistance is associated with fatty acids, obesity, dyslipidemia,
glucose intolerance, hypertension, proinflammatory cytokines and adipokines
% In chronic hepatitis C, several lines of evidence have shown a close
association between insulin resistance and liver fibrosis progression ®* %26,
Recent studies also demonstrated a probable link between insulin resistance

.. 264
and poor antiviral response rate >> *°

. Although a body of experimental data
from in vitro cell cultures and in vivo transgenic mice support the existence of

interaction between HCV and insulin resistance, the results from clinical and

. . . . . . 2, 118, 171, 248-250, 252, 253, 2
epidemiological studies remain controversial "> '8 171 248230, 252,253,236 " a0
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inconsistent observations are due to multiple factors, including limited sample
size, different study designs, indirect causal relationship, lack of long-term
follow-up after acute infection and lack of suitable animal models *> 7> '¥1-263,
Adiponectin is known to serve as a modifier of insulin resistance and may
harbor hepatic cytoprotective effects *®°. Adiponectin can improve hepatic
steatosis and injury in a murine model and seems to induce insulin sensitivity

267, 268

and modulate inflammatory responses . Our previous studies have

documented the correlation between adiponectin and hepatitis C viral factors as

well as the response to antiviral therapy '’*'®!

. Taking these data together, we
therefore hypothesized that HCV infection could induce insulin resistance, and
the interaction between HCV viral factors and insulin resistance may be related
to the action of adiponectin. To prove this hypothesis, we conducted a study
with special emphasis on the dose-response relationship between HCV viral
load and insulin resistance index. The impact of HCV genotypes and serum
adiponectin on this issue were also analyzed.

A total of 162 chronic hepatitis C patients with complete clinical data
were enrolled. Among them, 94 received histologic examinations. Quantitative
HCV RNA was assayed by a real time-polymerase chain reaction assay (PCR).
Genotyping was done by reverse transcription PCR with type-specific primers.
Pre-treatment IR index was determined by wusing homeostasis model
assessment (HOMA) and index value of more than 2.4 was designated IR.
Unadjusted and adjusted association of HCV RNA level and IR was further
analyzed. In multivariate linear regression analysis, a dose-response

relationship was observed between Log;o0HCV RNA level and the presence of

IR. IR was positively correlated with body mass index, triglyceride, HCV RNA
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and ALT levels, but negatively correlated with adiponectin level. Subgroup
analysis stratified by HCV genotype showed that genotype 1 patients had
significantly higher HOMR-IR index value and lower adiponectin levels.
Histologic analysis showed that IR was positively associated with the severity
of hepatic steatosis. In conclusion, our data indicate that higher HCV RNA
levels are associated with the presence of IR in chronic hepatitis C patients.
Further studies are needed to clarify the interplays between HCV infection, IR
and adiponectin in an attempt to develop new adjuvant therapy for chronic

hepatitis C.

3. The association between serum lipid profiles and chronic hepatitis C

virusinfection

Although chronic hepatitis C virus (HCV) infection is an important cause

2, 269

of hepatocellular carcinoma , currently approved interferon-based

treatment has many undesirable side effects and are not effective in a
substantial proportion of patients, such as HCV genotype 1 patients >”°. Several
factors have been used to predict the disease progression and therapeutic

13, 204, 221

response in chronic hepatitis C (CHC) patients , and approaches to

adjust these factors to optimize anti-HCV therapy are undergoing "> '®* 2%,
Current evidence and our previous studies have shown an association
between HCV infection and diabetes mellitus, insulin resistance, hepatic

. . . .. . 204
steatosis as well as impaired lipid metabolism " 2*%2"!

, and indicated that lipid
factors, such as steatosis and plasma lipid profiles, correlate with hepatitis C

- . 127,194, 199,200, 257, 271-273 1 . .2
infection " , liver fibrosis progression **’, and may serve as
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predictive factors of therapeutic responses in CHC patients > **"-*™. However,
several factors such as age, gender, obesity, alcohol consumption, diabetes
mellitus, insulin resistance and hyperlipidemia may modify dyslipidemia and
steatosis among CHC patients >’>2’®. Of note, lipid factors have been linked to
HCV RNA replication in an in vitro model for HCV propagation *°, and the
lipid rafts, the scaffold for HCV RNA replication made mainly by cholesterol
and sphingolipid *”’, and the lipid droplet, an organelle for the storage of
neutral lipids, are critical for producing infectious viruses **°. Moreover, an
interaction between HCV infection and beta-lipoprotein metabolism is noted in
clinical cases *°’; and different HCV genotypes, such as genotype 3 and non-3,

184,185 " However, the

have different associations with hepatic steatosis
differential associations of lipid profiles with HCV genotype 1 and 2 infection
remain largely unknown and deserves further studies.

Taking these lines of evidence together, we hypothesized that there exist
genotypic differences on the association of lipid profiles and HCV RNA levels.
Because HCV genotype 1 and 2 prevail in Taiwan, we thus investigated this
association between these 2 genotypes, and used different analytic models to
control the effects of various confounders.

Five hundred and thirty-one chronic hepatitis C patients infected by HCV
genotype 1 or 2 were consecutively enrolled. Univariate and multivariate
approaches were used to estimate the associations between demographic,
metabolic, viral variables and HCV RNA levels. We found that higher serum
triglyceride, total cholesterol and LDL correlated with higher HCV RNA level.

In multivariate analysis, genotype 1 infection, severe hepatitis activity, milder

hepatic fibrosis, higher HOMA-IR index and triglyceride level are associated
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with higher HCV viral load (P<0.05). Sub-analysis on patients with lower BMI
value showed higher HCV viral load was associated with higher HOMA-IR
index and total cholesterol level (P<0.05). After stratification by HCV
genotype, lipid profiles were significantly associated with HCV viral load in
genotype 2 infection (P<0.05), but not genotype 1 infection. In conclusion, a
proportional relationship is found between serum lipid profiles and hepatitis C
viral load in patients with genotype 2 infection, however, whether
manipulation of lipid profiles would improve the response to current anti-HCV

therapy awaits further studies.

4. The influence of HCV genotypes, especially genotype 1 and 2, on the

association between metabolic profiles and hepatic fibrosis progression

Several approaches have been used to predict the disease progression and
therapeutic response in chronic hepatitis C (CHC) patients '* 2% 204 278280
Among them, adjusting the metabolic aspects of HCV infection has drawn
much attention recently '* '*% 2% 2% " Although metabolic derangements have
been linked to severity of liver histology, such as hepatic steatosis, fibrosis

65, 83, 133, 275, 281-284
, and an

progression, as well as hepatocellular carcinoma
association of hepatic steatosis with liver fibrosis progression has been
documented '** 1829 However, several factors such as age, gender, obesity,
alcohol consumption, diabetes mellitus, insulin resistance, and hyperlipidemia
may contribute to deranged metabolism as well as hepatic steatosis in CHC

275,276

patients , and make the situations complicated. On note, the associations

between diabetes mellitus, insulin resistance, lipid metabolism and HCV
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194, 199-203, 273, 285

infection are not the same among different HCV genotypes '**

204,205, 286 " and whether there exist different effects of HCV genotypes,
especially between genotype 1 and 2, on the association of metabolic factors
with liver fibrosis progression remains unclear.

Taking these lines of evidence together, we hypothesized the presence of
HCV genotypic effect on the associations between metabolic factors and liver
fibrosis progression in CHC patients. Because HCV genotype 1 and 2 prevail
in Taiwan, we thus investigated this association between these two genotypes
by using different analytic models to control the effects of various confounders.
We consecutively enrolled 528 CHC patients infected by HCV genotype 1 or 2,
and used univariate and multivariate approaches to determine the influence of
HCV genotype on the association of metabolic characteristics with severity of
liver histology. In univariate analysis, diabetes mellitus, obesity, higher grade
of hepatic steatosis, HOMA-IR index, ALT level, but lower serum total
cholesterol, and LDL level were associated with advanced hepatic fibrosis.
Advanced hepatic fibrosis was associated with serum fasting blood glucose
(adjusted odds ratio 13.72, 95% CI 2.15-87.7, p=0.006), BMI (1.07, 1.01-1.13,
p=0.027), and total cholesterol level (0.03, 0.00-0.32, p=0.004). Older age,
lower serum total cholesterol level and more necro-inflammatory activity were
associated with advanced hepatic fibrosis in both genotype 1 and 2 patients
(P<0.05). Advanced hepatic fibrosis was associated with fasting blood glucose
level (adjusted odds ratio 31.18, 2.31-421.4, p=0.01) in genotype 1 infection,
whereas body mass index (1.16, 1.05-1.28, p=0.003) in genotype 2 infection.
In conclusion, age, serum total cholesterol, and hepatic necro-inflammation

have important associations with severity of hepatic fibrosis in CHC patients.
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Moreover, these associations are different between HCV genotype, the effects
of fasting blood glucose level and body mass index are more on genotype 1 and

genotype 2 patients, respectively.

5. The influence of host and viral factors on early viral load decline of
Asian chronic hepatitis C patients receiving pegylated interferon plus

ribavirin therapy

The goal of treating chronic hepatitis C (CHC) patients is to eradicate the
virus or, in a clinical term, to attain a sustained virological response (SVR,
defined as undetectable serum HCV RNA level 24 weeks after treatment
cessation) *%. However, currently approved pegylated interferon (Peg-IFN) plus
ribavirin (RBV) therapy has many unpleasant side effects and is only effective
in a certain proportion of CHC patients *’°. Therefore, identifying baseline and
on-treatment factors predictive of SVR in CHC patients is important in terms
of increasing efficacy, avoiding unnecessary side effects and saving medical
costs.

Several factors have been linked to the therapeutic response of CHC

28, 29, 290, 291 .
27275270 metabolic

patients, including viral factors *>2"2*"*% host factors
factors *”*"?7 histological factors *'’, the type of regimens ** and the duration
of infection **. Among these factors, early viral kinetics following therapy has
become increasingly recognized and widely used in both clinical trials and
daily practice *. Considering the clinical significance of early viral kinetics, it is

thus reasonable to investigate the association of other predictors with viral

kinetics. These attempts not only can provide information on individualized
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treatment but also elucidate the underlying mechanisms of these predictors.
Nevertheless, the influence of various host and viral factors on early viral
kinetics remains largely unknown > %% 2%

To this end, we enrolled 145 consecutive naive Asian CHC patients
receiving combination therapy of Peg-IFN plus RBV to evaluate the impact of
various host, viral, metabolic and histological factors on early viral load
decline. Clinical and serial virological data were collected from 145
consecutive Asian chronic hepatitis C patients with pegylated interferon plus
ribavirin therapy. A dose of pegylated interferon was administered at week 1.
Then, it was administered weekly with daily oral ribavirin for 24 or 48 weeks.
Genotyping and quantification of HCV RNA were done by molecular methods.

Eighty-one patients were infected by HCV genotype 1, 61 by genotype 2
and 3 by both genotypes 1 and 2. At the end of follow-up, 110 patients attained
SVR. In multivariate analysis, body mass index and genotype were related to
viral load decline at day 2, and baseline viral load and HDL level were
correlated with viral load decline between day 2 and day 28. Genotype,
baseline viral load, ALT level and body mass index could independently predict
RVR, whereas only genotype 2, lower baseline viral load and more substantial
viral load decline at day 28 predicted a higher SVR. In conclusion, HCV
genotype, baseline viral load, pretreatment body mass index, HDL and ALT
level have significant impact on early viral load decline of Asian CHC patients
with interferon-based therapy. Only HCV genotype, baseline viral load and

viral load decline at day 28 can independently predict SVR.

6. Hepatitis C virus core protein regulate the assembly of lipoproteins,
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lipogenesis and cholester ogenesis

Current evidence has showed that CHC patients have an increased
prevalence of hepatic steatosis '~ ***, but lower serum triglyceride and total

127, 294

cholesterol levels . Hepatic steatosis and baseline serum lipid profiles

may probably affect the treatment response of CHC patients *°, and reversal of

1
7 as well as a

hepatic steatosis after sustained therapeutic response
rebounding lipid profiles among CHC patients with successful hepatitis C
treatment were observed *°. Although the core protein of hepatitis C virus
(HCV) has been attributed to the development of steatosis in mouse liver and is

225,227,297

essential for the metabolic effects of HCV , its roles on triglyceride or

cholesterol biogenesis remain controversial. Some studies had demonstrated
up-regulated expressions of SREBPIc and genes for lipid metabolism *** *®
and down-regulated the expression of microsomal triglyceride transfer protein
(MTTP) by HCV and its core protein '*°. However, these lines of in-vitro
evidence seem to be queried by some recent clinical surveys. For examples,
metabolic syndromes and its components play essential roles for liver steatosis

in CHC patients **

, and an inverse association of HCV RNA and hepatic
steatosis were demonstrated in Taiwanese CHC genotype 1 (GT1) patients ***.
Moreover, steatosis in patients infected with HCV GT3 is not related to a
sustained SREBF1 driven increase in expression of genes involved in

3% and the relationship between hepatic SREBP-lc mRNA

lipogenesis
expression and grade of steatosis among CHC patients was not positive as

implicated from previous experiments "°. In this study, we demonstrated that

HCV genotype 1 core protein may affect cholesterol and lipid biosynthetic
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pathway in human hepatoma cells, implying its clinical role among CHC
patients.

We used Huh 7 based cell lines which may express different levels of
HCV GT1 core proteins. Several important genes for cholesterol and fatty acid
biosynthesis were chosen for analyses, such as sterol responsive element
binding protein 1c (SREBPIc), sterol responsive element binding protein 2
(SREBP2), acyl-CoA synthetase short-chain family member 2 (ACSS2) , ATP
citrate lyase, 3-hydroxy-3-methylglutaryl-Coenzyme A (HMG-CoA) synthase,
HMG-CoA reductase, microsomal triglyceride transfer protein (MTTP) and
farnesyl-diphosphate farnesyltransferase 1 (FDFT1). Total RNA was extracted
from cells and the mRNA expressions of genes regarding fatty acid or
cholesterol biosynthesis were analyzed by real time PCR.

Comparing to controls, HCV GT1 core proteins down-regulated the
mRNA expressions of HMG-CoA synthase, HMG-CoA reductase and MTTP,
but up-regulated the mRNA expressions of FDFT1 and ATP citrate lyase.
Although the mRNA expression of SREBPlc was up-regulated under lower
levels of HCV core proteins, its expression was down-regulated gradually with
the increasing HCV core protein levels. The mRNA expression of SREBP2
was also up-regulated by HCV core proteins, but down-regulated with the
increasing HCV core protein levels. Finally, we found cells expressed HCV
core proteins had lower cellular triglyceride and total cholesterol levels than
controls. In conclusion, our data suggested that HCV GT1 core proteins may
down-regulate mRNA expression of MTTP and some genes related to
cholesterol biosynthesis, but up-regulate ATP citrate lyase, a key gene in

triglyceride biosynthesis. These lines of evidence seem to give supports to
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clinical observations of lower serum cholesterol levels and hepatic steatosis
among CHC patients simultaneously. Further studies based on HCV infectious

clones and different cell lines are needed to confirm our current findings.
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AFF 1 48 180 ug PEG-IFN o-2a 1000 mg (<75kg)
7 F1414-6 1200 mg (>75kg)
1.5 pg/kg PEG-IFN a-2b 800 mg (<65kg)
1000 mg (65-85kg)
1200 mg (>85kg)
A7A 23 24 180 ug PEG-IFN o-2a 800 mg (all)
1.5 ng/kg PEG-IFN a-2b 800 mg (<65kg)
1000 mg  (65-85kg)
1200 mg (>85kg)
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3 3.C MK p 4 RIS

HCYV life cycle inhibitor ( i F 4 By A

+Viral entry inhibitors (:@3% B~ FEdA])
—Hepatitis C immunoglobulin (HCIg)
—HCV-Ab 68 and HCV 65 (monoclonal
Ab)

*HCV RNA translation inhibitors
RNA & 354 )

—AVI-4065 (antisense)

—VGX-410C (small molecular IRES
inhibitor)

—TT 033 (siRNA)

(HCV

*Post translational processing inhibitors ( {3
LRI I ]
NS3-4A serine protease inhibitors
fié v pEde A )

“BILN 2061

—ITMN 191

-VX-950

—SCH 503034

*HCV replication inhibitors (HCV 4g
EEIED)
NS5B polymerase inhibitors ( & & fis
Frl &)
—MK-0608
—HCV-796
—R1626
—NM-283
—XTL 2125
Cyclophilin B inhibitors
—DEBIO-025
—NIM 811
NSS5A inhibitors
—A-831, A-689
Helicase inhibitors (&% & fi= $r 4] #] )
—QU663

—Recombinant Ab fragments

*Viral assembly and release inhibitors
(2 g 2 facdrdldl)

—Celgosivir (glucosidase inhibitor)
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24 RECRAAREHRERTREFHL R

Bt CH g “,!—*,’ ECIFHRE
L= Ry d Pvalue
(N=500 4 ) (N=536 *)

Age, year 52.77+0.56 52.61+0.56 0.84
Male (%) 279 (55.8) 312(58.2) 0.43
Body mass index, kg/m’ 25.91+0.95 25.18+0.17 0.43
Fasting blood glucose, mg/dL 102.05+1.46 100.45+1.41 0.43
ALT, U/L 103.75+£5.42 29.54+1.42 <0.01
Triglyceride, mg/dL 112.53+2.87 138.92+5.53 <0.01
Total cholesterol, mg/dL 184.20+1.87 195.45+1.49 <0.01
LDL, mg/dL 116.87+1.89 124.54+1.48 <0.01
HDL, mg/dL 47.99+0.68 46.20+0.53 0.04
w

“r% BeiE 1 B BT 351 (mean) +1& 2 2% (standard error) k % 7% o

i

«d%@ffﬁ,’é’,IALT,

alanine

aminotransferase; LDL,

lipoprotein-cholesterol; HDL, high-density lipoprotein-cholesterol.
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%5 7 2fs P FEKpI R COFE Y ahTeR T

TRl 4 #&(N) (%) meanzse. 95%Cl
PLT, K/uL 461 171.3£2.7 166.0- 176.5
Albumin, g/dL 401 4.2+0.0 4.2-4.2
T-bilirubin, mg/dL 417 0.9+0.0 0.8-1.0
D-bilirubin, mg/dL 394 0.2+0.0 0.2-0.3
AST, U/L 456 87.6+3.4 81.0-94.2
APRI 459 1.5+1.1 1.4-1.7
APRI=0.5 97(21.1)
0.5<APRI=1 128(27.9)
1.0<APRI=1.5 93(20.3)
1.5<APRI=2 39(8.5)
APRI>2 102(22.2)

wm

7% ficiE B BT 3978 (mean) 1% % 3%(standard error) k # 7+ (meantse.)
CHN) R E B R B R TR e e RN R S R
R AT L L AR TR A R AT i e b

B *Fﬁ,”% : AST, aspartate aminotransferase; PLT, platelet count; T-bilirubin,
total  bilirubin;  D-bilirubin,  direct  bilirubin; APRI,  Aspartate

Aminotransferase-to-Platelet Ratio Index.
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Parameter Estimate Sandard Error Pvalue

Fasting blood glucose, mg/dL"

<80 Reference

80~120 -0.09 0.08 0.25

120~200 -0.04 0.09 0.70

>200 -0.06 0.14 0.65
ALT,U/L*

<20 Reference

20~40 0.07 0.03 0.03

40~80 0.45 0.04 <0.01

80~160 0.73 0.04 <0.01

160~400 0.83 0.05 <0.01

>400 0.75 0.13 <0.01
Triglyceride, mg/dL®

<150 Reference

150~300 -0.07 0.04 0.07

>300 -0.24 0.08 <0.01
Total cholesterol, mg/dL*

<220 Reference

=220 -0.09 0.04 0.02
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> 3 e

#Fup

5w AT CMF & B A 5 & % 9% (dependent variable) > & # ~ 14
B~ BMI 2 2 B gk i 34 fe 5 b2 % 78 (independent variables) °

# 2 %g 5 #% i@ (Fasting blood glucose) <80 mg/dL % 't #i 5 % o

L ALT <40 U/L 5 v gL o

© g ¢ = Fe i fa(serum triglyceride) <150 mg/dL & v* gk 2 o

Yk P S PR E AR K (serum total cholesterol) <220 mg/dL & vt gk A o
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ALT<ULN®(N=417) ALT>ULN(N=532)

Adjusted OR 95% CI ~ Adjusted OR 95% CI

Age, year 0.96* 0.94-0.99 1.01 0.99-1.02
Sex, (male vs. female) 0.13* 0.07-0.27 1.08 0.71-1.64
Body mass index, kg/m’ 1.08% 0.99-1.18 1.00 0.99-1.01
Total cholesterol, mg/dL 1.01* 1.00-1.02 0.99* 0.98-0.99
Fasting blood glucose, mg/dL  1.00 0.99-1.01 1.01 1.00-1.01
Triglyceride, mg/dL 1.00 1.00-1.00 0.99* 0.99-0.99
wm

B ,%fﬁ,% : OR, odds ratio; CI, confidence interval.

PR BEATE FH A 44T CHF R A R R & % 5 (dependent
variable) » £ & ~ 2% ~BMI~ g% & ~ 2 W BE -~ m Y Z i W g
MR g T RPEERR R R 5 M2 % 78 (independent variables) -

SALT 2 ¥ 1+ "Y(ULN) % ¥ # i ALT & 5 30 TU/L» -+ $ % 20 TU/L -
*P<0.05 % P<0.1
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RS E Ty T

Parameter Estimate Sandard Error Pvalue

Age, years -0.00 0.00 0.10
Sex, (male vs. female)  -0.20 0.04 <0.01
Body mass index, kg/m* 0.01 0.00 0.06

Adiponectin, ug/mL"

<4 Reference

4~8 0.09 0.04 0.04

>8 0.09 0.05 0.04
we

5 HIE R B3] 4 47 1 Co s F B 4 % % % 7% (dependent variable) » &
# ~ 2w s BMI~ 2 Fp s & kR 5 b2 %98 (independent variables) ©

P g # P Ry % 4k B (serum adiponectin) <4 ug/mL % bt A o
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HOMA-IR > 24HOMA-IR<2.4 Pvalue

(n=91) (n=T71)
Age, year 51.15+1.19 47.77+1.48 0.074
Male, % 68.5 57.7 0.130
Body mass index (kg/m?) 25.57+0.32 22.93+0.32 0.000
Fasting blood glucose, mg/dL  106.56+3.06 91.55+1.50 0.000
HCV RNA Logo 5.67£0.11 5.08+0.15 0.002
ALT, U/L 139.88+9.77 107.00+9.08 0.017
Triglyceride, mg/dL 117.68+5.33 90.10+5.33 0.000
Total cholesterol, mg/dL 172.73+£3.45 171.18+4.47 0.782
Adiponectin, ug/mL 4.61+0.51 6.70+0.87 0.031

wp

“0% ficiE B BT 3518 (mean) +1% & 3% (standard error) k # 77 (meantse.)

#esh § A Fulidn IR(HOMA-IR) >2.4 2 4 5 F %% § R 4nls o

* P<0.05
#0.1<P<0.05

B ,%fﬁ,% : ALT: alanine aminotransferase
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£ 10, & 162 it C 3R & hTRA #Hc% § % #ult HOMA-IR 4
skl Y e

Parameter Estimate Sandard Error P value

Age 0.005 0.003 0.080
Sex 0.045 0.072 0.521
Triglyceride, mg/dL 0.002 0.001 0.027
Body mass index (kg/m?) 0.049 0.011 0.000
ALT,U/L 0.001 0.000 0.032
Adiponectin, ug/mL -0.015 0.006 0.009

HCV RNA Log"

4~6 0.217 0.102 0.035
=6 0.318 0.105 0.003
wp

5 %I M ﬁF HoA A 47 1085 § £ fuld 5 ik % 78 (dependent variable) 0 &
425 ~BMI~ ALTE ~ %98 % ~ st 7 Z e o fig ~ % 5 ¥ COF

i+ & & b= %77 (independent variables) °

etk ) E Pubt 4 R(HOMA-IR) >2.4 % 4 5 7 % § & $fs o
# yl'}_ .\1,— /—%L\:‘ LOglOHCV RNA <4 :i;‘ bt ﬁ;‘%‘)‘% °

B %’ﬁ% . ALT: alanine aminotransferase
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Genotype 1 Genotypenon-1 P value

(n=89) (n=73)
Age, year 50.53+1.26 48.63+1.40 0.315
Male, % 59.55 69.86 0.173
Body mass index (kg/m?) 24.84+0.34 23.89+0.36 0.057
Fasting blood glucose, mg/dL.  102.66+2.87 96.71£2.42 0.125
HCV RNA Logo 5.49+0.13 5.31+0.14 0.334
Logio HOMA-IR 0.50+0.03 0.38+0.04 0.015
ALT, U/L 118.85+6.62 133.53+12.97 0.290
Triglyceride, mg/dL 110.22+5.19 99.95+6.00 0.195
Total cholesterol, mg/dL 176.31+4.07 166.85+3.47 0.086
Adiponectin, ug/mL 4718+0435 6.47+0.82 0.077

w

#r% BiciE M B BT 3978 (mean) 1% % 3% (standard error) %k # 77 (meantse.) e

-3k & Fulbdn HR(HOMACIR) >2.4 % & 5 7 %% § R 4t o

* P<0.05
#0.1<P<0.05

E *Fﬁ,”% : ALT: alanine aminotransferase
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Adjusted OR
(95% CI)
HCV RNA Logo 1.11(0.83-1.49)
Age, year 1.01(0.98-1.04)
Sex
Female Reference
Male 0.56(0.27-1.15)
Body mass index (kg/mz) 1.04(0.93-1.17)
Total cholesterol, mg/dL 1.01(1.00-1.02)
ALT, U/L 1.00(0.99-1.00)"
Logijo HOMA-IR 3.09(0.84-11.33)"
Adiponectin, ug/mL 0.94(0.88-1.00)*
wm

Wik ) & Fulbdn H(HOMA-IR) >2.4 % 4% 5 § %% § & faft o
* P<0.05
#0.1<P<0.05
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Insulin resistance

Non-insulin resistance P

CaeNo % CaseNo %
Periportal fibrosis 0 12 (24.0) 14 (31.8) 0.829
1 17 (34.0) 11 (25.0)
2 5 (10.0) 6 (13.6)
3 15 (30.0) 12 (27.3)
4 1 (2.0) 1 (2.3)
Portal activity 0 0 (0.0) 2 4.5) 0.470
1 12 (24.0) 12 (27.3)
2 9 (18.0) 9 (20.5)
3 19 (38.0) 16 (36.4)
4 10 (20.0) 5 (11.4)
Periportal activity 0 29 (44.0) 15 (34.1) 0.615
1: 23 (46.0) 26 (59.1)
208 ) (2.0) 1 (2.3)
3 4 (8.0) Z 4.5)
Intralobular activity 0 8 (16.0) 4 9.1) 0.239
152726 (52.0) 20 (45.5)
2 % (4.0) 5 (11.4)
3 10 (20.0) 14 (31.8)
4 4 (8.0) 1 (2.3)
Centrilobular fibrosis 0 34 (68.0) 30 (68.2) 0.072
1 16 (32.0) 10 (22.7)
2 0 (0.0) 4 (9.1)
Steatosis 18 (36.0) 32 (72.7)  0.002
0%~1% 22 (44.0) 6 (13.6)
1%~16% 8 (16.0) 5 (11.4)
17%~33% 2 (4.0) 0 (0.0)
=34% 0 (0.0) 1 (2.3)
wp

#eih A Fulidn IR(HOMA-IR) >2.4 % 4% 5 F %% § R 4nls o
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Parameter Estimate Sandard Error P value

Age 0.007 0.004 0.133
Sex -0.053 0.099 0.591
Body mass index (kg/m”) 0.042 0.017 0.015
Triglyceride, mg/dL 0.001 0.001 0.517
ALT,U/L 0.001 0.000 0.127
Total cholesterol, mg/dL.  -0.001 0.001 0.449
Adiponectin, ug/mL -0.116 0.038 0.003
Steatosis grade 1 or more 0.227 0.099 0.025
wm

b o Al RO A 45 0% § & Uitk %05 (dependent variable) >
# % ~BMI~ALTE ~ g% & ~ b 7P Z BB kR ~ o f° %
B R R~ I ER SRR A L b 2 % 5% (independent variables) ©

3k b & Fuiidn H(HOMA-IR) >2.4 2 % 5 5 % § & 42l -

* P<0.05

#0.1<P<0.05
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Parameter Estimate Sandard Error P value

Age 0.001 0.005 0.824
Sex 0.025 0.112 0.823
Triglyceride, mg/dL 0.002 0.001 0.101
Body mass index (kg/m”) 0.032 0.018 0.090
ALT,U/L 0.000 0.001 0.942
Total cholesterol, mg/dL.  -0.001 0.001 0.260
Fibrosis 0.111 0.044 0.014
e

5 I Eﬁ? WA & 47 1R VR S 1 L ik % 38 (dependent variable) > #
# 28 ~BMI~ALTE ~ g% % ~ o ¢ Z A B kR ~ o f@ B
FER R R ~ 0RO R S b 2 %38 (independent variables) e
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Characteristics

Mean + S.D. (%)

Age, year
Male, n (%)
BMI (kg/m?)*
Fasting blood glucose, mg/dL
Triglyceride, mg/dL
Total cholesterol, mg/dL
LDL, mg/dL"
HDL, mg/dL
HCV RNA Log;o (IU/mL)
Albumin, g/dL’
AST, TU/L
ALT, TU/L
GGT, IU/L*
PLT, K/ul
HOMA-IR'
Genotype, n(%)
1
2
Mixed 1 and 2
METAVIR activity, n (%)
A0
Al
A2
A3
METAVIR fibrosis, n (%)
FO
F1
F2
F3
F4
Steatosis, n (%)
GO
Gl
G2
G3

54.0+ 11.6
291 (54.8)
25.6+3.6
103.8 + 35.6
100.6 + 50.9
171.6 £ 33.0
105.0 £31.7
455+ 11.7
56+0.8
42403
90.6 + 64.1
132.0 £ 99.9
57.2 + 64.6
171.0 £ 55.8
50+7.3

328(61.8)
200(37.7)
3(0.6)

10 (1.9)
230 (43.3)
214 (40.3)
77 (14.5)

4(0.8)
110 (20.7)
215 (40.5)
105 (19.8)
97 (18.3)

294 (55.4)

181 (34.1)
44(8.29)
12 (2.3)
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PP

1. #73 #& @ ™ % # T 32 @ (mean) = 1% & 3% (standard error) k& # 7n
(meantse.) °

2. MFEE e B8 W METAVIRZE Ak St 5 32 R 3 > 3957, 9 5 212 Brunt’s
LRE e PR AR o

3. % & % fult WHOMA-IR4p 4k 5 3% % 450 -

Pd - R i p FR o immEp ER Y 2 L

N
o
)

pEA e T R4 51003% 1 HOMA-IRF# o

® 2 ﬁﬁ,’.‘% : BMI: body mass index; ALT, alanine aminotransferase; AST,

aspartate  transaminase; GGT: gamma-glutaryl transpeptidase; LDL,
low-density lipoprotein-cholesterol; HDL, high-density lipoprotein-cholesterol;

PLT: platelet count; IR: insulin resistance.
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Coefficients Sd. Err. P value

Age, year -0.0028 0.0029 0.353
Male sex -0.0945 0.0690 0.171
BMI (kg/m®) 0.0124 0.0095 0.191
Fasting blood glucose, mg/dL -0.0321 0.3225 0.921
Triglyceride, mg/dL 0.3547 0.1815 0.051
Total cholesterol, mg/dL 0.7600 0.4117 0.065
LDL, mg/dL 0.4917 0.2576 0.057
HDL, mg/dL -0.2058 0.3249 0.527
Albumin, g/dL -0.0976 0.1076 0.364
AST, U/L 0.0005 0.0005 0.315
ALT, U/L 0.0003 0.0003 0.319
GGT, U/L 0.0003 0.0005 0.576
PLT, K/ul -0.0442 0.2249 0.844
HOMA-IR 0.0119 0.0048 0.013
wp

1. e 57k fF 5447 > 1 Logi(HCV RNA) & i %57 -
2. % § 4 #iit  HOMA-IR4p % 5 35 5 53 o

® 2 ﬁﬁ,’.‘% : BMI: body mass index; ALT, alanine aminotransferase; AST,

aspartate  transaminase; GGT: gamma-glutaryl transpeptidase; LDL,
low-density lipoprotein-cholesterol; HDL, high-density lipoprotein-cholesterol;

PLT: platelet count; IR: insulin resistance.
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Parameter Estimate Sandard Error P value

Sex, (M vs. F) -0.1287 0.0688 0.062
Age, year -0.0030 0.0031 0.349
BMI (kg/m?) 0.0091 0.0100 0.361

Genotype, (2 vs.1) -0.4008 0.0694 <0.001
HOMA-IR 0.0102 0.0048 0.033

Logio (PLT), K/ul -0.1573 0.2652 0.553

Metavir Activity 0.1000 0.0493 0.043

Metavir Fibrosis -0.0953 0.0412 0.021

Steatosis -0.0735 0.0485 0.130
Logio (Triglyceride), mg/dL 0.5049 0.1883 0.008
Constant 5.5422 0.7803 <0.001
P

Lo EH SR AR S A 4
2. RSB I METAVIRGE & i b5 3% 5 32 » 37587 77 % 1411 Brunt’s
BT R

3. % & Fult VHOMA-IRY 4 5 355 1 3F -

167



3 19. v 350 = BMI< 27 kg/m* 12 C# & ¥ ¥ T ##csr s f ¥ C

Fha Rt

Parameter Estimate Standard Error P value
Sex, (M vs. F) -0.0139 0.0806 0.863
Age, year -0.0001 0.0035 0.969
BMI (kg/m?) 0.0342 0.0191 0.074
Genotype, (2 vs. 1) -0.3605 0.0804 <0.001
HOMA-IR 0.0112 0.0056 0.045
Steatosis -0.0933 0.0603 0.123
Logo (Total cholesterol), mg/dL 1.3025 0.5367 0.016
Logio (HDL), mg/dL -0.8352 0.4397 0.058
Constant 3.7793 1.2035 0.001
P
Lo VLR 5 ORI ALIE BF Y AT o
2. e F METAVIRE A b 505 32 5 408 » 99507 75 % 4 12 Brunt’s

LR R AR

3. % § %t M HOMA-IRp 15 & 3= R 8 -
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% 20 v op A A FIAEERE COFE Ff ToAk S B CHp i MG P L

74 A7 F - 2 (1=316)

A AR E - 2 (1=192)

Parameter Estimate Standard Error P value Parameter Estimate Standard Error P value
Age, years -0.0010 0.0038 0.796 |Age, years -0.0070 0.0048 0.151
Sex, (M vs. F) -0.1720 0.0833 0.040 |Sex, (M vs. F) -0.1341 0.1220 0.273
BMI (kg/m?) 0.0212 0.0122 0.083 |BMI (kg/m?) -0.0077 0.0155 0.620
HOMA-IR 0.0066 0.0069 0.343 |[HOMA-IR 0.0147 0.0067 0.029
Steatosis -0.1600 0.0569 0.005 ey p (Tofe, cholesterob) 1.7550 0.7412 0.019
mg/dL

METAVIR Activity 0.1326 0.0598 0.027 |GGT, U/L 0.0030 0.0013 0.020
Metavir Fibrosis -0.0987 0.0443 0.027

II;I()gg/;()IfTrlglycer1de), 0.4023 0.2408 0.096

Constant 4.6175 0.5456 <0.001 |Constant 1.8379 1.7067 0.283
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rMiEH G %;gﬁﬁ_ﬂﬁr?—» PR

N 4 osr ¥ sy oot 5 SRt B G5 M ’/n\”"_"'ifill]"'ﬂ“io
IR F U METAVIRze & & b 5 3% 2 0 39507 97 12 1 Brunt’s & #F & 3= R4

% 5 & Futt M HOMA-IR3p 4% 5 3% o iR -
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SVR (n=110) No SVR (n=35) P value
Age, year 53.3+1.2 55.9+1.8 0.272
Male, % 72(65.5) 18(51.4) 0.136
BMI (kg/m?) 25.5+0.4 26.9+0.7 0.061
Albumin, g/dL 4.2+0.0 4.1+0.1 0.145
Fasting blood glucose, mg/dL  101.9+£2.7 112.0+6.7 0.097
Triglyceride, mg/dL 103.7+4.8 120.1£11.8 0.130
Total cholesterol, mg/dL 169.4+3.5 168.4+6.1 0.887
LDL, mg/dL 103.6+3.3 101.8+7.1 0.780
HDL, mg/dL 47.9+1.3 48.8+3.6 0.747
HCV RNA  Log;o, [lU/mL 5.3+0.1 5.940.1 0.003*
ALT, U/L 146.7+9.6 138.7+17.0 0.683
WBC, K/ul 5.0+0.2 4.6+0.4 0.341
Hb, g/dL 14.6+0.1 14.1+£0.3 0.151
PLT, K/ul 176.0+4.9 160.3+10.1 0.130
AFP, ng/mL 12.6+2.7 15.6+3.7 0.557
Ferritin, pg/L 336.6+49.9 223.4+36.2 0.224
Genotype 2, % 54(49.1) 7(20.0) 0.003*
Peg-IFN =24wk vs. >24wk 87/23 23/12 0.107
RBYV, mg/kg 13.7+0.3 13.6+0.5 0.879
METAVIR Activity (A0-1/A2-3) 17/92 8/26 0.288
METAVIR Fibrosis(F0-2/F3-4) 62/47 14/21 0.082
Steatosis (<0%/=0%) 58/39 14/16 0.205
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EA

1. %73 #iciE 2§ #icT 3578 (mean)+ 1% & 3¥(standard error)(meantse.) & 2_4
e (Hr it B R T

2. Wgie $ METAVIRGE & s 505 3% 5 38 » 95507 7 % 2.1 Brunt's
PR R R

3. SVRE& 5 ipf B K245 g iRl ? Tlp= £ > 30434 [U/mL 5 Cp 4
BRI T g AR o

* P<0.05

b ﬁ”ﬁ% : BMI: body mass index; ALT, alanine aminotransferase; AST,

aspartate  transaminase; GGT: gamma-glutaryl transpeptidase; LDL,
low-density lipoprotein-cholesterol; HDL, high-density lipoprotein-cholesterol;
WBC: blood white cell count; Hb: hemoglobin; PLT: platelet count; PLT:
platelet count; Peg-IFN: pegylated interferon; RBV: ribavirin.
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222 BMECHEFHIDHETHEE SVReHEE

FHopsTHE SVR (n=110) No SVR (n=35) P value
*D0.5, HCV RNA Logo 5.5+0.1 6.3+0.2 <0.001
DI, HCVRNA Log 4.6+0.1 5.5+0.2 <0.001
D2, HCVRNA Log 4.0+0.1 5.1£0.2 <0.001
D3, HCVRNA Logi 3.8+0.2 4.9+0.3 0.001
D28, HCV RNA Logi 1.8+0.1 3.3+0.2 <0.001
Wk12, HCVRNA Log 1.6+0.0 2.0+0.2 <0.001
B EF SVR (n=110) No SVR (n=35) Pvalue
RVR, n (%) 100(90.9)  11(31.4) <0.001
Undetectable HCV RNA, Wk 12, n (%) 109(99.1)  26(74.3) <0.001
c-EVR, n 9 18
p-EVR, n 0 1
Non-EVR, n 1 2

wp o

1. %73 #iciE 12§ #icT 3578 (mean)+ 1% & 3% (standard error)(meantse.) & &_4
Bk bR AT o

2. SVRZ& & inf Fh24F PR A Flm4+ £ 5 RVRTE 2 o 5430
iRl 3 Tlp4 £ 5 c-EVREAK 5 @RVRE &inf % 120 g iRl 7 lp 4
£ 5 p-EVRZ_ % 2 JﬂRVR [ERIST) - 12&5‘*‘}}%—% £ T 1007 "F’i‘ o I 1134

T.H

[U/mL 5 C*FJ5 4 £ e iR] 3 2| chd AR o
*D0.5: ek %05% DL ek S 1R D2 JaFk %2 D3 sk w3E o
D28: s $28% » Wk 12: i % 123F o

E = ,%fﬁ,% : RVR: rapid virological response; EVR: early virological response;

c- EVR: complete early virological response; p-EVR: partial early virological

response; SVR: sustained virological response.
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Oddsratio95% (C.1.)

R 2 X 8 ek ¥ 528"

Age, year 1.02(0.98-1.06) 1.00(0.93-1.06)

Sex, Female vs. Male 1.79(0.65-4.89) 0.88(0.20-3.87)

BMI, (kg/m?) 0.83(0.72-0.96)* 0.86(0.72-1.02)
Logo(HCV RNA levels), IU/mL 1.12(0.62-2.03) 2.78(1.04-7.48)*
Genotype, 2 vs. 1 0.25(0.09-0.71)* 1.48(0.35-6.25)

ALT, U/L 1.00(0.99-1.01) 1.00(0.99-1.01)
Metavir fibrosis 1.55(0.86-2.78) 1.37(0.58-3.23)

GGT, U/L 1.01(1.00-1.02)

HDL, mg/dL 0.95(0.91-0.99)*

L 0iEh 5 R AR S S A o
2. SEHEHE UMETAVIR:S A % 405 3% 5 138 35907, 12 % 4217 Brunt's
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Oddsratio 95% (C.I.)

RVR SVR

Age, year 0.97(0.91-1.03) 0.98(0.93-1.03)
Sex, Female vs. Male 2.36(0.80-6.98) 1.57(0.61-4.04)
BMI, (kg/m2) 0.83(0.71-0.97)* 0.90(0.80-1.02)
HCV RNA levels, Log10, I[U/mL  0.41(0.17-0.98)* 0.52(0.26-1.03)
Genotype 2 vs. 1 0.07(0.01-0.30)* 0.27(0.09-0.84)*
Metavir fibrosis 0.96(0.45-2.02) 0.51(0.28-0.93)*
ALT, U/L 1.01(1.00-1.02)* 1.00(1.00-1.01)
Platelet, K/uL 1.01(1.00-1.02)"

wp o

L MR SRR S A

2. R g IMETAVIRGS A 4 % 5 3% 4R 2 » 9957, % % 1404 Brunt’s
AR R R

3. F 1274 % ERVRFHE » § 1294 § 2 BESVRFTH -

* P<0.05

" P=0.052
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Oddsratio 95% (C.I.) Pvalue

Age, year 0.87 0.73-1.04 0.122
Sex, Female vs. Male 0.89 0.06-13.44 0.934
BMI, (kg/m?) 0.85 0.61-1.17 0.318
Logio(HCV RNA levels), IU/mL 1.32 0.29-6.00 0.716
Genotype 2 vs. 1 0.51 0.03-7.61 0.625
ALT, U/L 1.01 0.99-1.04 0.368
Metavir fibrosis 0.96 0.21-4.44 0.953
wp

1. u@ﬁ%%ﬁﬁﬁgﬁ%ﬁgﬁo
2. FER ﬁ%\« & I METAVIRzE & % 505 305 52 » 99587, 3% % 14 12 Brunt’s
AR AR R

3. F1294F REFH
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Oddsratio 95% (C.I.) Pvalue

Age, year 0.99 0.93-1.04 0.623
Sex, Female vs. Male 1.47 0.51-4.19 0472
BMI, (kg/m2) 0.98 0.85-1.13  0.781
HCV RNA levels, Logl0, IU/mL  0.38 0.17-0.83  0.015
Genotype 2 vs. 1 0.27 0.08-0.92  0.037
Metavir fibrosis 0.66 0.35-1.27  0.217
ALT, U/L 1.00 1.00-1.01  0.253
*D28d, HCV RNA, Logl0, IU/mL  2.32 1.41-3.80  0.001
o

L s 5 i = 5 a4 o

2. RS F UMETAVIRGS 4 & 58 5 3% i fR 2 » 3558, 7 % 14 1 Brunt’s
BB R -

3. 31264 3 REFTH

*D28d: Jnf $28F preips A TR o
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T I YT
Characteristics (n=328) (N=200) P value
Mean £ S.D. or n (%)

Age, year 54.6 +11.0 53.0+12.4 0.12
Male, n (%) 174 (53.1) 114 (57.0) 0.38
BMI (kg/m?) 25.7+3.5 25.5+3.87 0.51
Fasting blood glucose, mg/dL  102.7 + 31.2 106.0 = 41.8 0.31
Triglyceride, mg/dL 98.3+45.6 104.6 + 58.8 0.17
Total cholesterol, mg/dL 171.4+33.3 171.9+32.6 0.89
LDL, mg/dL 104.8 +30.3 105.0 + 34.2%* 0.95
HDL, mg/dL 455+ 11.7 455+11.9 0.99
HCV RNA Log;o (IU/mL) 57+0.7 54+0.8 <0.001
ALT, IU/L 124.8 + 94.6* 143.7+107.8 0.04
PLT, K/ul 168.8 + 58.6 174.8 £51.1 0.23
HOMA-IR index§ s 4 4.8+8.9 0.65
METAVIR activity, n (%) 0.35

A0 4(1.2) 6 (3.0)

Al 146 (44.5) 83 (41.5)

A2 126 (38.4) 86 (43.0)

A3/4 52 (15.9) 25 (12.5)
METAVIR fibrosis, n (%) 0.11

FO 2 (0.6) 2(1.0)

F1 67 (20.4) 43 (21.5)

F2 133 (40.6) 80 (40.0)

F3 56 (17.1) 48 (24.0)

F4 70 (21.3) 27 (13.5)
Steatosis, n (%) 0.45

GO 186 (56.7) 106 (53.0)

Gl 110 (33.5) 71 (35.5)

G2 23(7.0) 20(10.0)

G3 9(2.7) 3 (1.5)
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ELa

1. %73 $cig 2 ¥ #icT 35 (mean)+ 15 2 3¥(standard error)(meanzse.) 2% &_4

e (Hr it B R T

2. FEE e B8 W METAVIRZE A kSt 5 32 6 R 3 > 3957, 9 5 4212 Brunt’s
AEE A PR AR

3. SVRA& & o i R 24 PFG I3 Tlgs 4 £ 0 ¥ 1134 IU/mL 5 CHp 4

BRI T g AR o

4. % § % $ui P HOMA-IRA 4 5 35 & - 2F -

U IR TR S A SRR B TR R A SR B A B
P § G316ECHRE R FAE - 4 ‘eﬁg ’192§gm]aﬁ: WEF G %
b AIET A -

® 2 “%‘ﬁﬁ BMI: body mass index; ALT, alanine aminotransferase; AST,

aspartate  transaminase; GGT: gamma-glutaryl transpeptidase; LDL,
low-density lipoprotein-cholesterol; HDL, high-density lipoprotein-cholesterol;

PLT: platelet count; IR: insulin resistance.
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Metavir activity

Metavir fibrosis

Fasting blood glucose, mg/dL

=126 vs. <126
Obesity
BMI>24 vs. BMI =24
Triglyceride, mg/dL
=150 vs. <150
Total cholesterol, mg/dL
=200 vs. <200
LDL, mg/dL
=130 vs. <130
HDL, mg/dL
=40 vs. <40
HOMA-IR index
>24vs. =24
HCV RNA Log;o (IU/mL)
>400,000 vs. =400,000
ALT, IU/L
>80 vs. =80

1.34(0.93-1.92)

1.12(0.88-1.42)

0.94(0.67-1.33)

1.01(0.69-1.46)

0.91(0.67-1.23)

1.04(0.81-1.33)

1.22(0.96-1.55)

1.09(0.87-1.38)

2.59(1.95-3.44)*

1.54(1.18-2.02)*

1.26(1.06-1.51)*

1.05(0.82-1.34)

0.88(0.67-1.16)

0.72(0.58-0.91)*

0.96(0.80-1.15)

1.27(1.07-1.51)*

0.90(0.76-1.06)

1.55(1.29-1.88)*

* P value <0.05;
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% 29.C "+, —‘,‘5 Tem S84 e B "R i (advanced hepatic fibrosis)

s94p B 12

Model 1
N=510

Model 2
N=527

Age, yr
Sex, Male=1

BMI, kg/m’

HCV RNA, IU/mL

HOMA-IR index

Fasting blood glucose, mg/dL
Total cholesterol, mg/dL

Metavir inflammatory activity

Hepatic steatosis

1.05(1.03-1.07)*
0.73(0.49-1.09)

1.07(1.00-1.13)*
0.77(0.59-1.00)*
1.23(0.78-1.95)

0.04(0.00-0.48)*
2.87(2.15-3.84)*
1.27(0.97-1.68)t

1.05(1.03-1.07)*
0.72(0.48-1.08)

1.07(1.01-1.13)*
0.81(0.63-1.04)t

13.72(2.15-87.7)*
0.03(0.00-0.32)*
2.70(2.04-3.58)*
1.22(0.93-1.60)

wp

L raEH 5 R amiiie fFo e 47 o

2. RS UMETAVIRGE A 4 4o 4 3% 3 » 975075 1 % 4217 Brunt's
AR AR

3. FcE AT i (advanced hepatic fibrosis) @ #& 5 Metavir fibrosis stage
=3

4. b # UL HOMA-IRH; 1 5 32 7 1208

* P value <0.05; + P=0.087 in Model 1, and P=0.091 in Model 2.
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o

A F A% - A I F - I

(n=328) (n=200)
Fasting blood glucose, mg/dL
=126 vs. <126 1.41(1.00-1.98)* 1.85(1.18-2.90)*
Obesity
BMI>24 vs. BMI =24 1.15(0.92-1.43) 1.49(1.10-2.02)*
Triglyceride, mg/dL
=150 vs. <150 1.05(0.76-1.43) 1.06(0.70-1.59)
Total cholesterol, mg/dL
=200 vs. <200 0.88(0.67-1.16) 0.80(0.55-1.16)
LDL, mg/dL
=130 vs. <130 0.67(0.50-0.90)* 0.83(0.58-1.20)
HDL, mg/dL
=40 vs. <40 0.95(0.76-1.18) 0.98(0.73-1.32)
HOMO-IR index
>24vs. =24 1.39(1.12-1.74)* 1.06(0.80-1.41)
HCV RNA Log;o (IU/mL)
>400,000 vs. =400,000  0.92(0.74-1.15) 0.80(0.60-1.06)
ALT, IU/L
>80 vs. =80 1.62(1.28-2.04)* 1.47(1.06-2.02)*

* P value <0.05;
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A Ap B 1 e

AFAF -3 (n=328) A FIAF = 3 (n=199)
Age, yr 1.04(1.02-1.07)* 1.05(1.02-1.09)*
Sex, Male=1 0.61(0.36-1.04) 0.88(0.45-1.72)
BMI, kg/m’ 1.01(0.94-1.09) 1.16(1.05-1.28)*
Fasting blood glucose, mg/dL.  31.18(2.31-421.4)* 5.08(0.32-81.09)
Total cholesterol, mg/dL 0.03(0.00-0.80)* 0.01(0.00-0.45)*
Metavir inflammatory activity 2.99(2.09-4.28)* 2.47(1.50-4.04)*
Hepatic steatosis 1.23(0.87-1.74) 1.14(0.72-1.79)
w
Lo JLiES 5 ORI SLIE BF 3 SN AT -
2. R & U METAVIRzE & % 5L 5 35 & & » 99507, 3% % 14 12 Brunt’s

4.

SRR -
B € "5 T (advanced hepatic fibrosis) #_& & Metavir fibrosis stage
=3

% § % #uit  HOMA-IR3, # 5 3% R 0F o

* P value <0.05;
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-l

B 7

P3Flag-F1(sense)
P3Flag-R1(antisense)
GAPDH (sense)
GAPDH (antisense)
ACSS?2 (sense)
ACSS2 (antisense)
ACLT (sense)
ACLT (antisense)
SREBPIc (sense)”’’
SREBPI1c (antisense)
SREBP?2 (sense)
SREBP2 (antisense)
HMGCR (sense)
HMGCR (antisense)
FASN (sense)

FASN (antisense)
HMGCS (sense)
HMGCS (antisense)

AATGTCGTAATAACCCCGCCCCGTTGCGC
TATTAGGACAAGGCTGGTGGGCAC
GAAGGTGAAGGTCGGAGTC
GAAGATGGTGATGGGATTTC
GAGGAGCTCAAGAAGCAGATTAG
GCAATCTTCCGAAGCACTCGCCTC
CAAGCCTGCCATGCCACAAGATTCAG
CTCGTCTCGGGAGCAGACATAGTC
GCCATGGATTGCACTTT
CAAGAGAGGAGCTCAATG
CTTTGATATACCAGAATGCAG
CAGGCTTTGGACTTGAGGCTG
CCTCAGTTCCAACTCACAGGATGAAG
GCTGACGTACCCCTGACATGGTACC
CTTCTACTACAAGCTGCGTGCCGCTG
GTCACCCTCGATGACGTGGACGGATAC
CACACAAGATGCTACACCGGGGTCTGC
CATCCACCCTAACTAAGTACCACGTTC

2 %ﬁ% : GAPDH, Glyceraldehyde 3-phosphate dehydrogenase; SREBP,

Sterol Regulatory Element Binding Proteins; ACSS2, Acyl-CoA synthetase
short-chain family member 2; ACLT, ATP citrate lyase; HMG-CoA,
3-hydroxy-3-methylglutaryl-Coenzyme A; HMGCR, HMG-CoA reductase;
HMGCS: HMG-CoA synthase; FASN: Fatty acid synthase.
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W 4. isR D% § APt i 0 Corpd BN fhins 20 W

2
15 | . *
1 ¢ ° .
Log IR Y * v e O c....
0.5 o ® 0'. e ':o oo e
7 ° [} e N * .o °y to‘: -
o0 e o .00. *s 2®cee. W
o o b ° . e . . (13
. . '.:. i ° LA | ° :o:
0 ° . [ ) .. °
05 o [ )
2 3 4 5 6 7
Log HCV RNA

e 3 Logio HOMA-IR¥ Log;p HCV RNA#ciE si4p B T der = 0.1494; P =
0.0577

E 2 ffﬁ,’.’% : HCV: Hepeatitis C virus; IR: insulin resistance.
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IR less or equal to 2.4 IR more than 2.4

%5 % i # & 5 HOMA-IR>2.4 -
Y it & Logiy HCV RNA; HOMA-IR=2.4 vs. HOMA-IR > 2.4, 5.08
(2.22~6.98) vs. 5.67 (3.01~7.27) [mean (range); P =0.0017]

B ,%fﬁ,% : HCV: Hepatitis C virus; IR: insulin resistance.
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LoglO(HCV)/Fitted values

N -

Log10(Triglyceride)

e LoglO(HCV) Fitted values

The regression equation:

Logio (HCV RNA) =4.887563 + 0.3547481 x Log)o (Triglyceride)
R-square value =0.0072, P=0.051

® < %% . HCV: Hepatitis C virus
P
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LoglO(HCV)/Fitted values
4
L

2 2.2 2.4 2.6
Log10(total cholesterol)

e LoglO(HCV) Fitted values

The regression equation:

Logijo (HCV RNA) =3.890243 + 0.759983 x Logi (Total cholesterol)
R-square value = 0.0064, P=0.065
Z &fﬁ,’.’% : HCV: Hepatitis C virus
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W8 *#% ¢ Ct%¥upd£5 BRVR-EVR 2 SVR

145 CHC GTlor 2

—

RVR|| 111 RVR 32 Non-RVR 1loss F/U, 1 drop out
EVR 2* 28 || 3 1 drop out
SVR||100|{8 18 2 1 ||5loss F/U, 1drop out

D RVR, c-EVR or SVR D No RVR, EVR or SVR . p-EVR

B 14513 % il ePRAECH R & P o 110048 £ 24 enffr 420 3512 &
F(2EACFRA AT T - AR FF)RR LA R AR o 11112 & K
G in A P FIRVR » 1381 &4 £ FIEVR » Beis 4% 5 110 b % £ 3]
SVR -

fd RERGEHFEEF b FR S A RET] pEVR A o

' ‘fﬁ% : RVR: rapid virological response; EVR: early virological response;
c- EVR: complete early virological response; p-EVR: partial early virological

response; SVR: sustained virological response.
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W9. Crp4 AR ¥ - 2R 4% SRVR 2 SVR

81 CHC GT1
— —
52 RVR 28 Non-RVR
32 | 20 25 3

Non-EVR|| c-EVR p-EVR ||Non-EVR

1|1 22| 3 110 2]lo
SVR ||Non-SVR SVR |N0n-SVR Non-SVR
2717]] 4 | 1 7f211411 SVR |[Non-SVR
1 1
HCV RNA =400K IU/mL HCV RNA <400K IU/mL

FREHFATNZ AT RA EA L FOFES AT - AR AR
*FRGER HomA £ 002 RVREF » 94% (17/18)7 11iE FISVR © § CHp

sl

FAFAUNF- AR 2 BE SR o T B 112 ERVRPE S F F 33% (8/24)
¥ 10 FSVR o 1 CH 3 :fﬁa% £ 7 % % serum HCV RNA level = 400K

IU/mL -

E= ﬁfﬁ,% : RVR: rapid virological response; EVR: early virological response;
c- EVR: complete early virological response; p-EVR: partial early virological

response; SVR: sustained virological response.
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W10. oy 4 A 5131 % = 318 % % #RVRZ 2 SVR

HRpdAFYNE DR HE LA B FOFRA AFNS AR 4R
% F FGAR T o & £ 142 RVREE » 100% (40/40)7 14 £ FISVR = 4 C3p;
AAFNS AR A B FERVRFEF > g A7 LE FISVR - 1CHFF 4+ £

HCV RNA =400K IU/mL

61 CHC GT2
f//ih
56 RVR 4 Non-RVR
15 | 41 3 1
c-EVR Non-EVR
3 0 0 1
SVR Nonh-SVR Non-SVR
14 | 40 1 0
3 1

HCV RNA <400K IU/mL

%_% % serum HCV RNA level = 400K IU/mL -

E= ,%fﬁ,% : RVR: rapid virological response; EVR: early virological response;

c- EVR: complete early virological response; p-EVR: partial early virological

response; SVR: sustained virological response.
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Bl 12, PPt e i B A28 2 25 Wbl 14 o
SRR AR B E P S U B AR (p<0.05) -

Fasting blood glucose (mg/dL)

FOM/2 F3/4
Metavir Fibrosis Stage
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W13, @7 B CHFE F13 ¥ - 3“]:}?5% oo v EHHuh-7m%e = f& 4 ¥
it % R ¥

a W Z ey kR €MEF Fe B9 £ i 4o @ B0 (P=0.001, ANOVA;
P<0.01, Nonparametric test for trend) °

b. wmie P REE LR S €MEF e 9 B 4o m B0 (P=0.016, #7 vs. control,

Mann-Whitney test; P=0.02, Nonparametric test for trend) °

13a.

Triglyceride (TG)

=
L ' I '
#21 #7

Total cholesterol (TCHO)

#7 #6
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W14 g3 b CHFATFIAS - Ap#4 o iy H HUh-7 wie p 2 i
HH g2 BEMRE SRE L LA FTRE

CI91/S2#3,#6,#7,#21 & & § CHFAFIA% - A+ 170 -d 47 @3 HHuh-7 ko
%o T AR AR PG Fd B (D MRE BHEO<HT<HI<#3) > S2 L ¥}
P e o 2 AFSImRNA £ B 0 36B4 2 Flend B (PR o

a. SREBPIc si"mRNA # & Aa#6 wreigr 2 > e & mRNA (4 LE ¥ C*+
Fros Foo a3 4em 0 (P=0.04, ANOVA; P<0.01, Nonparametric test for trend) o
b. SREBP2 #7mRNA % LE ffrs i £ VA2 » it £3 mRNA 04 3
B4 ENEF TS I Beruisem g0 (P=0.039, ANOVA; P<0.01, Nonparametric
test for trend) o

c. HMGCR 7"mRNA £ RE € 5T F %< 39 34 > (P<0.01, ANOVA;
P=0.01, Nonparametric test for trend)

d. HMGCS1 smRNA £ JRLE € " ¥ Fis v & g 4em 0 (P=0.015, ANOVA;
P=0.01, Nonparametric test for trend) -

¢. FDFT1 eomRNA £ 3R & i 3w 4 I&E’*‘Fﬁﬁ}tﬁ—ﬂ » 2§ 2 mRNA a4 1§
A EMEEPLC R0 B e 4o m H 4 (P<0.01, ANOVA; P<0.01, Nonparametric test
for trend) -

f. ACLT ¢7mRNA % RE afrs i £ PFFRA S > e L8 mRNA 4 RE
< EREF P Fv a4 @ 34 (P=0.027, ANOVA; P<0.01, Nonparametric test
for trend) -

g-1. ACSS2 s mRNA £ ILE € S F 15w v B i sem 0 (P=0.0085, ANOVA;
P<0.01, Nonparametric test for trend) e FASN 12 % ACCI smRNA % L& fAfiid
JERCHFPL Fed B AP > e £ 3 mRNA e B F CoFpre k-
v e 4o @ B0 (P=0.085, ANOVA; P=0.01, Nonparametric test for trend for
FASN; P<0.05, ANOVA; P=0.10 for ACC1) -

j.MTP c7mRNA % & ff% v % ﬂﬁ‘?‘%’gﬁﬁté’% %> 3 7 H mRNA & ILE €
"EEF T 0 B awi4eq 0 (P=0.0028, ANOVA; P<0.01, Nonparametric test for

trend) -

B2 ﬁ"‘ﬁ% : GAPDH, Glyceraldehyde 3-phosphate dehydrogenase; SREBP,
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Sterol Regulatory Element Binding Proteins; ACSS, Acyl-CoA synthetase
short-chain family member 2; ACLT, ATP citrate lyase; HMG-CoA,
3-hydroxy-3-methylglutaryl-Coenzyme A; HMGCR, HMG-CoA reductase;
HMGCS1, HMG-CoA synthase; MTP, microsomal triglyceride transfer protein;
FDFT1, farnesyl-diphosphate farnesyltransferase 1; FASN, Fatty acid synthase;
ACCI1, Acetyl-CoA carboxylase.
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14c.
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mRNA of HMGCR
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14e.

mRNA of FDFT
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14q.

mRNA of ACSS2
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14h.

mRNA of FASN
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14i.
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W15 CHpad R FFL=EH M2 AR E = v AL 177 B4
CHrpd Fod 7 gl = fed i fia 2 "R AR & 3 b T enip WA Flig 2w
O b a2 PEFIRRE R R S UL LDL B R #F 240t C P B 4
SR e o PR = ,qmvﬁqﬁf}/&&%j, my) C ”‘Jﬁifr ?\-E'/ﬁ”ﬁ%ll L C

A § ER DR ()R AR WU TR SRR S SRR

.ﬁ ® ¢ CHO, Total -cholesterol level, LDL, low-density
lipoprotein-cholesterol, TG, Triglyceride level; HMG-CoA,
3-hydroxy-3-methylglutaryl-Coenzyme A; MTP, microsomal triglyceride
transfer protein; FDFT1, farnesyl-diphosphate farnesyltransferase 1.

° p—
© </ D
¢<° o HCV virus Increase HCV viral loads
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@'b\\é Inflammation & Infection <More Hepatitis C virus>
@“QSJ Inhibit __Into Hepatocytes
a2 & o -
é{&“ ) ‘ HMG-CoA synthase”
Q.
‘ HMG-CoA red uctas% == ———1‘1\
y SR-B1 increase )

— -

" Lower CHO, LDL “’\"‘*—* —
AU } S~ In Hepatocytes -

Conipensation to increase

Compensation to increase uptake of LDL

De novo CHO synthe5|s m

g_ower CHO, LDL in serum
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