NASH 25 L CHRBBH 2 RBRIFLETH 5.
B & AR, /NREIO NAFLD BB & <
PR ASES- LT wa 2 e A%, R
ELTOREBREREHREEREILIICERETD
5. LaL, DEEANOFEBRIEZWT L2034,
BEREOHIVLETHY), REHBEILET
Hrdon, HLERRERIIENTLILEN DS
TERFrOBHT, EROBRERIES TR, B
EHREM RPN S0%FHEVDbRTWS, RA
i, wAVVYFEFva— LV, ¥¥IVE C
7 L OFBALA EOEYEEOHR bIThh 3
ENHH W

®1ite NASH

AN T SE BT BRI & B LRI E & 5 &
T 5 EBERER I, TIEEC X 2EFERE,
wETE @, kLriE) Yy VIRE
F X AMBRIEMEOKTICHZ, DMEHlEESR
w B RNVEVEE LR P NAFLD/NASH
DFREICHET 5. T, BRBECH L TIIES
W, BETEBBEURZEFMTONE D, BER
BT, WXV T CIERFER CORBER
BLbRhoTWAIENEN. 6T, BAS
WBXONFWETIC L 28, &A, BEAH
By NAFLD/NASH OJRREICE 594, O
Xz, MBisIcfE) NAFLD & ixB7% Y, H1ib
BABPHBOERELRHFRE TH NAFLD/
NASHZ#ET2Z20H by, WBEOHLERE
£, TPN (total parenteral nutrition) @ E#i#
5 3 NAFLD/NASH ®#F5l L 2 b 720, MED
NAFLD/NASH OB X h BEMHETH Y, HE
IS U2 S b ETH S 9.

BbYIC

NAFLD/NASH DEEDERIIA T F) v o
Yy Fu—A0EBRLELAFEREROUETHY, B

mﬂ%ﬁ%wmn4mamm5ﬂ%ﬁ%%

i MR BREREEY, BIEORIEZR PO
L RERE BEHEENEIDOTEETDH
%. %7z, NAFLD/NASH OJFREIIHEHTH Y,
84 DEFIOHFRBIE LR BLETHL. &
ETIE, BREOBZEZ, REVF- MEERT
BEBHEOENTHHHEEY K- PF—2 (NST
: Nutrition Support Team) DEEMEIFRHZ I N
TEXTHY, NASHIZBWT D, B 2FD®RE
PRI NG.
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FHEX R B HAEC

S& VA5H, <h L, DESS A0 I BEREXFAEFEERFHREHER HILHRER - £E5TEBRE

® [FUMIC

R rR AR BRI B L 7 RB DT
BEEZBHEFERR LB/ L, SEEVRLY
J—NVERE T 20g/HET ®B & 13 NAFLD
(nonalcoholic fatty liver disease : JE 7 a — v
tERRRTERTR ) 23E X 5%, NAFLD OFY
10% XA Lo ER L, FEZESHEZ FE
THHEEMELH 2 L vwbi, 20X RFEAR
B 7 ¥ B 13, NASH (nonalcoholic steatohepa-
titis ¢ FE7 N 3 —MERRIARFR) LEZ 6N 3,

NAFLD IZBHifF 2 EAR L TB L6, %
BRIEDS T2\ T & L EGZHTNIC X 3BT OFE
REPOEWICE S, —77, NASH i

FEMRRIER, ZRIEMAEEE, FHR R B
e EDORBENFTRPOBM T2 I L2 5,
NASH OREFEZMNICIZIFERIC X 3 /2 HTHs
AHARTHS, LrL, FERIBENLRKRE
THbh, TRTD NAFLD BH I HFEMRE T
G52 EIRBEENTIE R, 207D, NAFLD
DI THERDBELEFHDA 7Y —=v 7
PEEL R 3,

AT, NASH & BUiPERRRGAT & D&ERlIC
FRZIFRENEE, FcBEiBSons R
ZROGIEANL o= — 2T 3,

® NAFLD DRV Y—=v7J
NAFLD &, F# R4 HAGPERRIIT & EfT

BEY  vol. 43 no. 10 2009

MHONASH #2542 L2 2BHICB E 2055,
NASH DZW D712 % F NAFLD DR 7 ) —
=v7 (1) PRETH 3,

FrigeeEs
FF VAT S S —¥ (AST<ALT) DIEE LR
(EEELRD 2~4 £%), BERESE (ALP, -
GTP) DR LR %R 2 58, HMEENIC E L F
G H B,
b EHRREGEERE CT%H)ICLIEHFOEE

HEEEE A I E IO A 7 ) —=
VIWRERTHBD, F-BCTEZAVE
CTHREREERIEN, ZHELE, 77
L, FFEZICET L7 NASH <3, TERifF2 3
DBV EBHBIEICEET B,

fHOFEE (VLR BEREM, KRBk

REE) DR
HBs #iJR, HCV Filkds D7 4 VW AL D
DU ELRRE, PR, fistavry
THE, RS a 7Y ik o SRE R
BICEET2EE, eR IRV, P UR
72V VETE, o-7vF Y Tk ER
BEFFREBICEET 2EHEZHEEL, o
BEARET 3, %8, NASH O 10% THilGH
G160 U T)Th Y, HERBEFA
DAATY VTV AT LIz ExHWTRARNIC
Rl B EWND B, Fi, RPHEFESRR
KIGREL ESERBL, DBELREEDARNT S,
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H LR | FFIEE (AST, ALT, y-GTPLES)

EGARE © IERART
Ho

/

TAIVZIERT R : HBsHLER, HOVHL K
BEREMITRE | SR, MIbI R TR
ZOM  ERERHEELLE

S

|

BB
(T4/-iE1R20g8L L)

ANV AEREITER G E

,

NAFLD

T I A—I SR RE

NASH

5~10E%

1 FEFLI-ILEEHERSR (NAFLD) ORI Y—ZVJ%

d ZREOEE

¥ ) —NVHET20g/HE B2 2 EE%
BOBRWI L EHERT S,
e BfHE

AZRYy v Pu—a, B BEEEREE
iE, BILE, BRBIE, MERREPRERER
REMNAFLD DY A2 7729 —LLTHIT
5B, BERDVRI 7779 —%BTHLHD
1% NASH O TREIEDSE L,

@ NASH O/N\A AT —5—
NAFLD &2 oz ERD Y B, Bffitkig
BARF & D & NASH 2388 b 5 &I IZ P
WX HMEEINRE L 5,

28 (1060)

1 NASH O—R4{bEREMR

a bSYRT7EZFH—HOLER

NASH IZ &R I ALT BRI SV A7
¥ EENRBWTH B0, ZOMEITERE
(100IU/L UF) DI 3%, H¥EMENTH
BIaEfbds, PIVATIF—EDEH
i3 NASH O BREE & BHAI Lz wE I
w3z, %8, AST/ALT Huid e 0xEfT iz
foT ERL, FFEE L ko TB&ICIX ALT 8
f77Hs AST Bz & 72 0, AST/ALT Hild 1 DLk &
TBW, Tra—VEFREBERELRDY 2D kL
5T A NAFLD B3 AST/ALT H
R LRERZ R T H DIk, NASH DiE
fTgbHN S,
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%1 BRI &7 LI —IERBIEATA (NASH) (C&I1 I - S REOLS (SR

" =

g el Jesy
ANETOE Y (g/dl) 15.1£1.8 14,415 0.07
M/HREL (X10%/uL) 23.8:£7.5 18.87.0 <0.05
AST (lu/L) 41.6%20.2 69.4+46.5 <0.05
ALT (/L) 83.1153.1 94.6196.0 0.89
y-GTP (IU/L) 75.31+52.4 155.61303.1 0.40
BaLXFO—Ib (mg/dL) 209.2145.8 204.8+52.1 0.97
ERgREMYE (mg/dL) 119.1+48.5 112.3+34.3 0.61

b RN —H—0DLE

BRI i3 L2 RO e \vwiz 0,
ML~ — A — 3 FRARERCRLEION
T3, ZORPTY, BEFROHEMEHR
O BE L oBESERV IVEa S -5 vk
e vBIIEELRY, EEHTERe TV
nv@g IVEa -5y, P-I-P(Fvas—
FU-M-_7FF) B EOEEE2RD D, 77K
L, BENRTITRWEDAY M4 7HDORE
DBEEL S, AV =V IBREICELTLHE
L TwaZp s,

Guha 5%, BEOHMEHM~—I— (TN
v B8, P-II-P, tissue inhibitor of metallopro-
teinase-1) % #f & & b ¥ 7z ELF (Enhanced
Liver Fibrosis panel) %\ 7= F15C, BiEL%E
o7 NASH THWVWEZETRMNEONEZE LT
Vw3, Fl, A SIFOBERHET 2
¥ECH % transient elastography (Fibroscan®) I,
7 AV AMERFR BT ¢ { NAFLD O
fLofEicERlTH 5%,

I/MREDOIET
Mk, PR ZFREtL—2 -0k
DTH5, BEFITD, BIEIBIERT & T
NASH CRII/MREIFEETH -2 (R 1D, %
7o, BEIET T 5854613, NASH OHEETH
HHcE 3,

d ME#E7zUFVOER

NASH & BditEARRGRT & i L ¢, AR+
DERVE DIBEIE ., iz, ME7 =V FV
B3 NASH O FFHRRSGE - ML o B E %
RELL Tw3 LHEIN T 3Y, BE ks

Cc
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7xv bR XY mhhB{EREE T 5
IEEIEHERE (reactive oxygen species : ROS) #%
BEEL, FEE2E(LIELEIONTED,
RO N LR EBEHET 5,

2 NASH OFREICEEUVEREMR

SF UM x
A AY VEFEDOKEL LT HOMA-IR
[homeostasis model assessment-insulin resis-
tance : 22 JEHF MM (mg/dL) XIRI (uU/mL)/
405] X KA E LB, HOMA-IR iX 1.6 LT
THNIEA VA Y v LT 2
25, NASHIEB ClE 2l Lo BEERS »,
NAFLD 24 v RV v #EfitE2 B8 L UCHE
T3 Z L% <, HOMA-IR & Bt IBRG AT &
NASH & 0 &Rl b HATH 359, F 7=,
NASH <o fFIgRF{L D B E & HOMA-IR 1348
BT s t®HE&EINTHRY, Lo, Ay b4
TZEIZDWTIIHE—RENE NI L, HOMA-
IR B #2342 g MBS 140 mg/dL ML ETl3 A v~
2 VETIHOBELRRORWI LICEE
T 5,

b B{EAMNLAY—H~—

BALA T VR EREGROBETIRE % HE
i 2BBEsmkel, ERF0BESTID
FEHEICARZE OB 2HE T % ROS 5@
FlE o7 REETH B, ROS I3 Z T EREHR
SFERIGL, MEEEZEZ LS DERBED
FIAECBI5 9 5, NASH O kT I3 i
DI ravPFY7HEEE Fr7u—4
P450 2E1 (CYP2E1) O&BIFE, HE R
Bl EMJFRKTROS 25@F &b, LA b L

a
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“9239 (ug/mL)
A B O %
100}
* i T s
2 ’
F Y
¥ 60F 3
v
5 z
B sop #
E —— | 5
o0k | | I
0 1 | 1
fEEA BEfE NASH Pogict B AEREAT  NASH
AER BeREAT (EBn=53) (Bn=20) (En=48)
(n=17)  (n=15) (n=25) (On=29) (On= 9 (On=82)
2 FEFNLIOA—IERBIFEFR (NASH) ICHF 3 FEFZINO—ILEREAF#% (NASH) K&iT
BEFAL RFIVBE BMBEF7 T RRIFVBE

(U 9 2551 H, ®E)

ARTTEL TS, LA MLV A=A -t L
T, EEBREIC X 2 EHMLEY L HBRLEE
= - FiBRWED 2 2T o n, miFicike
g 7A7Fe F (MDA), &~ Fua¥-2-/
%F— (HNE), 8-t Fuxv 74X/ 7
J ¥ (8-0HAG), BEIIFA——FFF
PALY—F (SOD), #¥ F—¥, FALF¥
v (TRX) % WMo Tw5, NAFLD i
A LB L, CuZn-SOD HEHEIEL, IE
MDA JEHE I3 WY, ¥ 7=, MMM &
NASH & 0 Hi#e T, FFii#geF MDA, Ii#% TRX
»3 NASH CHEETH 519 (F 2), K< TRX 1X
mE2AVCCHEEIREIECES 20, Eill~v—
A—ELTERLEZNS,

¢ FTa4mP1 1Y

BB IR o 2V X —2 T 27200 C
e, EEEEYETH L IEIERTT 4R
YA LAV EDWT S, ZOTF4RFA b
H A VEIGEED NAFLD, iz NASH O iE
ERICBEELREEHPELZL RS EEZONT
W, PF4RTA b4 IRETT4RR7
F v, BEEFRAF (TNF)-a, VIF il
DN ST B, ‘

DO7F 4 BR7F > JRHEBICERNICE

30 (1062)

(Uit 5 2551/, BE)

FEELCOA2oWERETH 523, Bz Ik
LIRIBIERESH 2 5 &, PRBEIMET 33,
TF4RRI7FVIEAL VR vIRFIEEE
F, BIREE(CINGITER, PLAIEMER, PR
{WER 2 BT 21, 7, - E# - BMI %
2 v F X - MHEEE L LB L ¢, NASH B&E X
BERICHP7F 4 B2 27 F /EIMEL, [F7
F4RERTFVHIZNASH O2Z2liw—A— &
LCERATH 29 (E3).
QIEBEIRET (TNF)-o : RENZRKEM
FA L4 0THY, FREELEE 2T
%, AVAYVEREDOF RS VIS —EHE
HRET I ETA VR VIEHEZ R
X®5, I, INF-al 774 BRI F v OE
BFREZET I 5, /NE NASH BE T,
BRI & B L < iniE TNF- o B3 1E
T® D, NASscore (NAFLD activity score) &
bEZLHEBERTY, &5z, AVAM TNF
ZAE (STNFR) -2 BEI, BEASCHEMER
it E LB L CNASHEE TE <,
STNFR-2 BEWEE & 72 5 TNF-a ©—IEE
%8 (TNF~«a position-1031C % L < 1Z TNF-«
position-863 A) ¥ ¥ U 7 i NASH & CHE
VEL 2 EWEINTHEY, Bl tds
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ngmamm%m4Qijﬁn

Man 0!1/ X
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Man a1

B N-acetylglucosamine
mannose

galactose

A\ fucose

H 4 NEBEHOEREBELZO—HE

5, IMi}E TNF-oBE X NASH O N4 v —
A—ELTEREEZ N, ZO—EESHIX
NAFLD OB FHIc b EATH 2 TEEMED
bH5b,

QU 7F v el M L,
PRI R L ORI B ElERE 2 &
T, B2 ERT L SFromfREIR R
L, ARHCL 79 VEHEDEL, bbb LoD
¥ - IRE NS EER IR T 5, L BMI %
2y I NEBE L R L C NASH B#& T
BRIV 7T U ENE L, MY 7S U fEIRRT
DREM L L BT 2 03, FFRSHFRRAEL & 1348
Bl kv e s, BHMEISITF & NASH @
AN IZE R T WD D B,

@E R C reactive protein (F/RE CRP) ' &
REE CRP XDIMEA Ry FPOFHEIETFE LT
o Tw 5, IERAERE T ORIRE CRP %5
757+ RR7FvHEBREABOHEBENS D,
TT4RRTFv v 779 ey AOIEHTHE
FCIE CRP D mRNADSTTH#EL T w3 Z &
5, BB LOERICIE Y T4 27 F VKT
2L 7 BEE CRP BEDBE L T\ 5 A8
HERRENT VB9, %, BEECRPI
NASH & BitERSRART & D#ERICERTH 5 &
HEINTWVL B,

d Yo Rh5rSFr-18 (CK-18) Wik

EERMREICE VT, 7R M- RADEHEES
N5 & Caspase-3 X DH A M7 7F 18
(CK-18) 233 DIcHIWi I 5 Z 5N TW»
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%, &ilt, CK-18 BTAIRE DY NAFLD & @A
DE#ER|, NAFLD 281} % NASH & BfdiiRgRs
Fro#Rlic B/ TH H®, NAFLD iz &1} 2 IF
L E BT 2 2 EBMEIN TR,
e ZDft

ME N EMEMEEE S F TH % intercellular
adhesion molecule~1 (ICAM~-1) % pentraxin 3 »%
NASH O ZWIcERTH B LHEI LT
22020 %7 N-glycan (N EUBESH) 13EEH
BoE#HOY L, BHEDT AN X VBRI
BaEL Ty 2EEORKEcH S (B4 25 N-
glycan @ 9 % agalacto core-a-1,6-fucosylated
biantennary glycan ' (NGA2F) &% NAFLD iz
B} 5 NASH OZWIcERATH 5 2 L S8EG
I Tw3®, X5, bigalacto biantennary
glycan (NA2) & NGA2F & Dt (NGA2F/NA2)
V&, NASH 28} 3 ML O EREE O FHlI
BRTH 5 AR D 522,

& Bbhic

NASH 13817 L /=R el i i, —Rig%:
MR 7 & CHAMEARRAIT L8R3 5 2 & i
BETEZY, LeL, HRBICEELZE4D
NAF2—h—DHEEICT X 5 NASH & Hplin:
FERGRT & DERIVHASNTE D, ZhFho
BRESHESINTVS, 7=, FHEBFTRZ
Fv>7- NAFLD DiEEIER 27 (NAS score & 5
MEL R NASH & 287)% % NASH 02 /A
WHNTETED, 918, ZORaATENLF
v —A— & OHEE ORI BMHETH %, NASH
BEIENMERCD D, L TTREIEFLER
Ti%BV, 207k, —RERCREME - i
HIECE B X 95 7 NASH ¥ ORESLHH <
EEns,
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55 : 741

HARRSES T~ & v AHF 2009 : NASH OB W & 65

VEIR FET
L P A R

BILA LA
Pz PR

m_t ﬁl)
A A

RE[HE

iU oI

1980 4E Mayo Clinic DiFEESE T o 7z Ludwig 7
N — VARSI 2 TG R % B L 728K
CZ LWEFICOWT, BEMOEEZ TR R Y ERSH
L1872 20 B & 2R L, JE 7 )V o — VIR % (non-
alcoholic steatohepatitis: NASH) & L C#i#E L 72" (Ta-
blel). AEZHZ ZFRFOAIETIE RS, £& L
TR COEEFEREHFR L LTCRIET H1EMHE
ITHFFER T, FEZEY O A2l % T
B o EETEROFBICB T A ERBLERINT
w5, L L, Bikz#HE L §5 NASH AN b HE
RN, EIREEIPRE R, MEEERNRER
HHEOBEHRA R ETHIRIET HRECAVHFET S
W, FERICL) K4 ZEIIL, BHAICHETSEZL
AHRE S NIz (Table 1). Schaffner & % 1986 412, £k
BEERLY ) —VBEET20g/AUTIRIPPDLTT
Va3 — VRS, LR R 2 R TR AIC O W
T, ENORBETMEERRY A L e B 7 v a—
V¥ Bg B BF B B (nonalcoholic fatty liver disease:
NAFLD) & LCTHE L2?. 20, 1990 Ei2id Wan-
less & HSRIBRDMGERZEAL 2 R 3 3R &2 ZRIFIT L
T, fatty liver hepatitis & L CHis L 720, MEZHIHR
BT o INODRmIXEBL T, FEER ML

N RSP
HE AED

4 v A P

1) KERFESKERRFE L > 5 —

2) BHKFEHLBEARE

3) W2 REEEERFRER Ly —

4) BRLTFERKRFHEARE

5) WL BEAR

6) MNigEmEEEEtaRt & —

7) WKW LR

8) EMKZEHLZBBAR
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ARy w7y Fa—4

DEJRE 72 5 NASH OFFAENIHRE S 72 1), 1998 £ NIH
Conference T NASH &\ 3 SR A BINCED
LWREBM S I h .

AIRCTRANC NASH ASEREE LCHRY EiFoh7zo
1% 2001 £ HAFBFKTEEETH 0, 2004 4£12IEER
kB LOT V7 OEMRI—FICEL THEAREZER
Single Topic Conference 23 7=, % D&, 2006
S HAFBE A OMEIC L 5 NASH - NAFLD O
A A PP LIRS R, BN, ESC NASH/NAFLD
T 2% OWMEIN R ENS L H 2% o7 NASH
BIDLICHEZHECLIMYEDIEL L)X D
2o, BEORRL %5 EBEBBRL LT VX
WCEISHERBEHEOEBERDLFENGE o2, L
L, hHETIZ NASH OER - BIR A4 098I
{AFbhZLTI0FERLMERLTELT, 2 NASH
BEORBSPEFGEFREERIZLTVDS LITVER,
PRI D evidence level DEWERRBTFEIZZE 17\,

ZZC, %45 MBAFEEARS (IRERER)
IKBWT, NASHOREE - Bl - P8 - B &7 —~
YL7avk YA SEAMFLAAY Va vAHE
&L LT TSI BRI YTF YAV
NVHEL, BRRBLEREOI VLV APHLNL
HIETHI R TEH 2 Informative statement & L, #E3E
+ R X841 % Recommendation & L CTH ) Eif7z. =
EF VA VRUPENOBCROT A F I 4 ¥ Tidk
HashTnind, BEELEROTFHRHICBENT
EEOERPE LN o ZFHICOWTIE, 7 ¥ —
Ny FTREASMEBLCEREZ RO 20K, REE
D 2/3 P ED&FEH1E 6 huitid Consensus Statement
ELTHRA LA (Table 2). 7 ¥ ¥ —23y FOZME
200 N ThH Y, WFWEARIED 88%, FFRZBMOIER
R 10 £ DL E DERA 83%, fFHRFESHEMED 83%
2D AR TREZONBEOKREZANT 5.
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NASH OB 7L T X hs

NASH oZW7 VT X L% Fig 1 1 ZR$. Eiko
X 912, NASH OZ N4 E v ORBLZERNCAT
159 (Table 2 Consensus statement 4, C-4)./NEH
Dt~ K O RERGTE & 48 ) a2 B L, /A
BEAOKREMEE Rk, ) gk, HlsoE
ARBEZE M hepatocyte ballooning, Mallory-Denk 44, - JF
Kl & B DRMHEIL pericellular fibrosis LRI 72
MiHE1b perisinusoidal fibrosis, EX3I b2 ¥ FU 7, &
UL E R ER ) MO RA TS, L
2L, ThoORBHTRPTNTBE ST S NASH
EBNEE v, 22 CHH CIERENICHEED
M &7z NASH WA T, BRRIIC NASH 28t o 72
AU B\ B MERR IR & W S NER, S 612
12 NASH % B8 FE L7 IFEE g% b af
THEVHESE LTLIELIE NAFLD &) HEsH
whis.

T, LD L) REMAE S HNZERTNASH &2

Table 1 Ludwig (= X 2 [BIiIF %0948

7 a— i NASH
BAe —RkH

Bt | e .
| st -

50 % 125 (2009)

Wrd_&THAH 9P, 1999 12 Matteoni HI1ZZH D
NAFLD JES % 52 CHFAik G & R B BHESE & DB
ZARET L, T CICIFBIC M L 2 &9 B HESIS Mallory-
Denk k% &4 BER, T 72, IR BAEMEATE
DO NI T, HFMERPFCT U CHERBEE
RS EHRE L, £OREIL Rafig 512 X o THE
RENLD, ThEZFTEEOI—T 14 V7T, &
P HRICELE L RIZTHREZ R o RIIFHEF TDH
HZENNASH OBWICEERZLOEZITEDX,
NASH OZHicBE L Tix 1) R oKHEEEDIL, 2)
SHOEMAIRRRE, 3) AN BARRER O 3 D DHRHE
SRR 2 L R WAL T AHILERBIRIL L2 (C-
5). :

NAFLD {23 TIZ NASH : NAFLD 02841 R
BT, [HSPREERSZWICH b 5T,
AT R 7 v a— VEFEE IR L - FICREED
FeMiitE 2 e TAHRE] LRSI TWAS. &
NODEFIOFNS, EREOREENITR % BiEIci
B9 NASHER % BT L IZHBHES TH 5.
L L, FAEROEMIC & 5 FERGROZRIT®ITS
NV L0 MR Z L ah b+ 0RO FERERR
HPLETH Y, Po—EBOREF TILZWH NASH & B
MYERREEIF & CRBEOBM TP EZ L b d 5.
I NASH L BT 2BIC LD &) RREENTR
2ROERT LD, EMEOHTLLBRROLED

BEFRS

EHE 228 : BE A

HBsHiH, HCVHUk, &R BCRGRE

31
L
P
PRIBERE
DAILAERFEERE

% »

L Y

NAFLD 7 a—ILHERRRART. FFER

1

NASH BBt RR RL T

Fig. 1 NASHZWOTNTY X A
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Table 2 NASH - NAFLDIZHE LT, EBOI—F 1 Y7 TEENEORA-FH

Consensus statement

Evidence garde & level

NASH i 2 A & 7 % il ORI RATH 5.

%%E%@TW:—W@%W%@M%&&%Klyj—w&ﬁﬁmyEﬂmyﬁ)%
i 5.

NASH - NAFLD &ZW¥T 570 idfho@EFEEL RN 2 L8R D 5.
NASH Z#® Gold Standard &FERTH 5.
NASH OB MSHICIE TR IEHBEZUEET S,

1) Fr#fs o X tkigRh1k

2) #EAIE R

3) IR BANREIE R

Level 1a/Grade A
Level 3/Grade C

Level 1a/Grade A
Level 1a/Grade A
Level 2b, Grade B

6 MAEBROBIGE 7 5EH28IRT 2 HBIEIHFEL RV, Level 3, Grade C
7 NASH #WEZW T2 2 HEZHCHBIRREMTHE LI TR, Level 3/Grade C
8 NASH IZIZIFPAMC b SR FBERVEET 5. Level 1a/Grade A
Bl . HALE R IO 9 NASH 20 R¥% NASH
9 NASH - NAFLD OFHEICIER, SHICHBBRHREERIEETH 5. Level 1a/Grade A
10 NASH : NAFLD OFHEIC 2 RIS RIR, B2 R Y VIBRENEETH S, Level la/Grade A
11 NASH ' NAFLD O&EIC A, BETFLELZLCORENERITEETH D, Level 2b/Grade B
12 NASH - NAFLD OFEICT T4 KA AV, 4 b4 VPEETH5. Level 4/Grade B
13 NASH - NAFLD OREICEMEA F LA (ROS) BEETH 5. Level 2b/Grade B
14 NASH #HEThiE, HROBHEILIERT S, Level 3/Grade C
15 NASH OF#ZIE—REROFHLIVTERTH 5. Level 2a/Grade B
16 NASH ZX 2R ZIIFMisgosEhiEcd 5. Level 2a/Grade A
17 NASH 2B 2 FFRBOBBREF IR - BRE - FOMMEL - Srd b, Level 2a/Grade A
18 NASH : NAFLD OEE 21T o 23BA L, BESIROFFEPLETH 5. Level 1a/Grade A
19 NASH:NAFLD OBBEOAEHEOEHICEZEF VA LRVOBOWIRGENLETH S, Level la/Grade A
20 NASH:NAFLD OEHFEFIREOMICI T ALT E& 3T BRI A MATE L V. Level 3/Grade C
21 JEi% & d 7% NASH:NAFLD EFI TR, M L-EE EBHRERENSETHTHS. Level 3/Grade C
22 NASH - NAFLD T fEMEREBIC L 2RBIRF I Tn 5, Level 4/Grade C
23 %%;\)z YWD NASH - NAFLD SEBIDIBHICITA » A ) VB EE I E Level 2a/Grade A
24 NASH « NAFLD TikHlBMLHREMIC L 2 FRRBORENH#E I Tn S, Level 4/Grade C
25 NASH : NAFLD TidfeEREFUERIC L 2FREOUEIBHEIN TNV, Level 4/Grade C
26 NASH - NAFLD TiZJFIRHZEIC X 2B oW EIHE SN TV S, Level 4/Grade C
27 I;?/;'SE'CI Tg TrIVkT Y01 BERAEREOF B E S bz R S Level 4/Grade C
W5,
28 NASH : NAFLD TREBEFENSTOBEBVHLMIEYODH 5. Level 4/Grade C
29 %I/ASH + NAFLD Tl QOL ##82 bR WIBRICH W R GEE - BEEORRIE S Level 4/Grade C
Yy,
Recommendation Evidence garde & level
1 1%%13‘};_%%%%0 oW, IMEETRHEEt~—p —0 L8, BRSErdhug, FEk% Level 2b/Grade B
2 ZWHENASH CHFREMNETAIEHFEE L, Level 1a/Grade A
1 HALEFRICE) NASH
3 NAFLD TIHEECEELREH L R/ TIE, FICHBRVEERICOWT O %17 Level 1a/Grade A
)T EDPRETH . :
4 NAFLD CiIREICEE RS Z B3 2BERRE, A YA ) YEREIZDOWTO Level 1a/Grade A
FMETH) L PLETHA.
5 NAFLD Tit QOL G FHELETEXEZ3ERICHTLINAPLETH 5. Level 2b/Grade B
6 NAFLD CRFEZRERBEZSHICBWAHEBEMNAL, EHRENVETH . Level 2b/Grade B
7 Bz ldhyEATE, BEL-ESE  EHETREREDS. Level 2a/Grade B
8 HHE GESHABRECIZEFNRIBLNBVEAIE, RRBIISU-EEYZE TS, Level 4/Grade C
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Table 3 NASH & BRI O8N A R
BERTwavT—H—

4 v A Y ViR

HOMA-IR

Leptin

Adiponectin
ML

Hyaluronic acid

typelV collagen 7S

TGFp
BiLA LR

TBARS

Oxidized-LDL

Total antioxidant response

Total lipid peroxide levels

Thioredoxin

TNFa

hsCRP

Ferritin
TR~V R

CK-18 fragments

TNF-o/adiponectin ratio

Interleukin-6

CCL2
5N

DHEA-S
HOMA-IR : homeostasis mode! assessment for insulin resis-
tance, TGFf:transforming growth factor §, TBARS: thio-
barbituric acid-reacting substance, LDL :low-density lipo-
protein, TNF : tumor necrosis factor, hsCRP : high sen-
sitivity C-reactive protein
CK : cytokeratin, CCL2 : CC-chemokine ligand-2, DHEA-
S ! dehydroepiandrosterone-sulphate

RIZFED TP HTHEY, T2, LD X9 % NAFLD
FEB) % FFEMROBIG & $UEEIE L { NASH # %R T
EDDICOVTHREFERIBE LN TR WP (C.
6). TN/, NAFLD % NASH & Hihd:RaihiF & )
T 570 0FBMRAERLRERY FRAALN
721919 (Table 3). LA L, NASH L OB ICES 2N
REFISBAEIRIFCH Y, MALREENERZE
T2 HEERZEL IR TR (C7).
COI—=F 47Tk, B BERE A Ay ¥
UM - B &% BV NAFLD 28ebh 5 IERI T,
M/MREDIET ML~ — 7 — D LA % EiFED
WAL BEbE AT RS NS EREERTAZ &
WHEAE X L7217 (Table 2 Recommendation 1, R-1).

50 % 12 % (2009)

NASH OREE#RF

NAFLD 3R R S B SNEREETH Y,
ZOFERIILHTH S (Table1)(C8). LaL, %0
Rl b 5B %2 ERET A NAFLDZA YK v
Yy Fu—LAORICBITARBRTH Y, NFEEDR
BIZTFLZEYD % EOJRHTRICMAT (C11), B
i (R AIBIE B ) 258 & 3 2 2 BUBERA (0%
24 YA VIERME) R E0BBRFIERLT (C-
9, 10), BLX PL A (ROS)V2R 7 74 RAA ¥,
FA M4 V2N LFEEPPER SN, BEICH
UL EEZHRTWA(C12,13). T D728, NAFLD
DL B 125A101E, TRETF T 2 MR
MR A ¥ 2 VIRFICEE L7z 2 BUERIR O FTE
WOWTEHMEZ1T) S st s hi- (R3, 4).

NASH O BRZE B E F# - FFRED U Y

NAFLD Tt QOL R4S FHREZET SE2ERE L
T, AYERY v 7Yy Fu—A0&8:% NASH ~DO#
BHEESNSG. #oT, ZOFHRERET LD
&, EIEFIER R NASH 23§ 28BN E L OdkE
AR SN2 (C14, 15). F 72, AIRTIIS D NASH
EG 2 RINCBIE LG T 2w, SE0I—-7 41
¥ I TRECK TR BBESEOEMC O 2055 & ik
SN E % 23 2EF% NASH L HET A &
I2& D7 (C5), NASH OFHRIE—RERIVARLD
BB ELIEDTEETH o7z (C15).

NAFLD 38 S » BRI 2 WIZd 20 b 6 ¢ iF
RAREAT RAT 7 v 3 — W FFREE IR L 722 F ISR
DREEAEE UCTHOEIRBIEICEE T 5 & 2R3
ETHEBEFEETH L. B 1 %0 NASHERIIMZ
T, 5% NASH CH#BTAEMZEGEMTHL L
2o, WETIVIIFRORMEILIERT 2 LAHICH
EINDB, Wko (O TH NAFLD ZHETH
S OMEALASER U, R BB OIS
BEBMEISNTWAEE® L, BARZ LI, &
BD I —F 4 ¥ 7 Tid NAFLD 2B+ o
HALDSHEET B L DILBAMEPBLI LI TE Lo
7z,

NASH 3IFBEICEET 204 % 563, Mg
B E 2 59(C16). NASH B AHEEOE — 713
TORAICDH Y, HE LIFOBHMEAL, JLm R Rz -
FREOBBEFTH 5 (C17). FERIITbI S E
Bz NASH 28 b L BEFITH D, Bl Z RIS /2 fF
R NASH L OZHICR IR B O AR LD,
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Table 4 NAFLD/NASH D&HRER

A (PIRRIEE)
4 VA VIEFM
HEBERR AR
BA MLy, TTARYAL bAAL Y
TNF-o, IL6, 774 RE2ZF ¥, etc
A2 VI FIVHERT
PKCs, JNK1, FOXOI, etc.
LA P LR
ERAMVA, R paVFYTAMLA
PR BEAR S E F
REAHRY
Belhisn it (EERERRRRR O BEAE)
A VR ViEFS, ANVEVBRENEY —¥, MCP-
1, TNF-0, etc.
PElhEe & B B R R
acetyl-CoA carboxylasel, 2, etc.
il d gl
carnitine palmitoyltranferasel, etc.
TR EEF
AMPK, SREBP1, ChREBP, PPARa, v, LXR, etc
e M i 5 i RS R
Microsomal triglyceride transfer protein, apoB,
etc.

R M B
perilipinA, adipophilin, TIP47, etc.
YA Ay, TF4REAL AL
KVEY
HARBANVE Y, KERVEY, BRFVES
ol
TF4R=Za— Y, etc

BILAPLVA - S - TRF=VR
pedzg il
Kupffer flis, =27 a7 v —, NKT#Hilg, etc
HERERRTER
IPaAaYFYPAPMVA, ERAMLA
AR TR
IBHME, PRI
YA YHA Y, FEAALY, TTFALAEFA AL Y
TNF-o, IL-6, IL-1B, MCP-l, 7FA KX F
RKIE, T b—T ABERT
Tolllike receptor
JNK, IKK, AP-1, NF«xB, etc.
COX-2, Liopoxigenese, etc.
Fas/Fasl., caspase, etc.
AL
Byt
JFEMM, Kupffer ML, BRAEME, etc

GAVAAY, FEAL Y, TFARFAL DA
v, HREET

TGFB, MCP-1, VL 7F 2, TTF4REAIFV,
TNF-o,

Try¥+57 vy, FGF, CTGF, etc.
AL E R/ T RR T
ECM, TIMP, MMP, etc.
VI
Smad %, MAPK %,
KHE, BILA LR
BERT, BAZEAE
PPARy, LXR, FXR etc.

JFAEMROEAIC & 5B EOERLSH NASH IZH#RE
TAHWREMZ2ZELC, EELRABEILETHS
ZriFEH ETH LN

NASH (23§ 3 78%

NASH OB KOFRIIHEH TH 5. o T, Bitiz
S ERITIX, MEELARSE - BEHREIC L SHED
HHTHS(C21, R7). TTIZED banding 7 LD}
BBERICL ABEOEAIKE->TEY, TOFH
HERTHENROONLY, T/, BEEREIZLS
BRI S T3 (C22). LA L, FEE#O NASH
2 IR B AT 7 B R IR BRI SR AT T WEEBI T,
RIS U bR 2 ZE T 2 LEDPH 5 (C23, 24, 25,
26, R-8) (Table4). NASH (=6t LCshEe e A5 5 £
BEE S TR WIS, NASH FFROERIC L 1, %

BERSFOBERPFHEL MR ) o0H 5 (C-27, 28).
# 242, NAFLD OFSEICIEERILA kLA (C-13) DB
ERRRENTEY, BEA PV AOBREEZBERL:
LR ORERLEMIC X 2 REBONENHE S
TW5(C24). %72, 4 VA YERBEOMWERT
A4 v A VEkEEROF RN R E 1 (C-23),
PR REEH (C25) RFHBAE (C-26) 2L 51
BoWE 7y I T Y v I MZRAREREONE
RIS - B LIRIBI RS RE S hTwa (C27). L
7L, NAFLD/NASH ®RH, REEH—TIiEkR<,
& & DFRE PRI L BREORBILELE
Z bbb, NASH IZFFEZ, M@ ~ERELE5%
B ©C,NAFLD CRIFEESCHER - SHIZB WA
BRNA L BHIRELVNETH 5 (RS, 6). /2 NASH
B - RO TRBEMBPONROESIZLY, HA
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746 BT W

OBBEEMNRTINT VALY (Tabled) @ T, QOL
2 Bb I RIS T RE 2 1R HEEE - RO R
HIh5(C2). 86, MELDEEEIToIEE

IR EA RO L ETH Y (C18), FRIMEDIE

I EEEOBVWRIESLETH 5 (C-19). fE- T,
NASH 20§ % SR OFHMIIE ALT S & B2,
PRI X BEREATE T L (C-20).
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Abstract

Purpose Steatosis is a histological finding associated with
the progression of chronic hepatitis C. The aims of this
study were to elucidate risk factors associated with stea-
tosis and to evaluate the association between steatosis and
hepatic expression of genes regulating lipid metabolism.
Methods We analyzed 297 Japanese patients infected
with hepatitis C virus and a subgroup of 100 patients who
lack metabolic factors for steatosis. We determined intra-
hepatic mRNA levels of 18 genes regulating lipid metab-
olism in these 100 patients using real-time reverse
transcription-polymerase chain reaction. Levels of peroxi-
some proliferator-activated receptor o and sterol regulatory
element-binding protein 1 proteins were assessed by
immunohistochemistry.
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Results  Steatosis was present in 171 (57%) of 297
patients. The presence of steatosis was independently
associated with a higher body mass index, higher levels of
y-glutamy! transpeptidase and triglyceride, and a higher
fibrosis stage. Steatosis was present in 43 (43%) of 100
patients lacking metabolic factors. Levels of mRNA and
protein of peroxisome proliferator-activated receptor «,
which regulates S-oxidation of fatty acid, were lower in
patients with steatosis than in patients without steatosis.
Conclusions These findings indicate that impaired deg-
radation of lipid may contribute to the development of
hepatitis C virus-related steatosis.

Keywords Steatosis - Hepatitis C virus - Fibrosis -
Gene expression - Peroxisome proliferator-activated
receptor o

Introduction

The prevalence of hepatic steatosis ranges from 40 to 86%
(mean ~55%) in patients infected with hepatitis C virus
(HCV) [1]. This range is higher than in the general
population of adults in the Western world (20-30%) [2].
Steatosis appears to be associated with a more rapid
progression of liver fibrosis and a lower response to
interferon-c-based therapy [3-5].

Patients with HCV infection may have metabolic
cofactors, such as obesity, diabetes, and alcohol abuse that
contribute to the development of fatty liver. It is likely that
two types of steatosis, viral and metabolic, coexist in
patients with chronic hepatitis C [1, 3]. Known risk factors
associated with steatosis include HCV genotype 3, a higher
body mass index (BMI), diabetes, hyperlipidemia, ongoing
alcohol abuse, older age, the presence of fibrosis, and
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hepatic inflammation [1, 5]. However, different popula-
tions may have different risk factors for steatosis, and the
distribution of HCV genotype differs from region to region.
For example, HCV genotype 3, which is thought to be
directly responsible for steatosis [6-8], is far less frequent
in Japan than in Europe [7] or the United States [9].

Although the mechanisms of HCV-related steatosis are
not well known, several viral and host factors appear to be
involved [3]. In vitro studies [10] and a transgenic mouse
models [11] have shown that HCV core protein can induce
steatosis. HCV core protein, in turn, inhibits the activity of
microsomal triglyceride transfer protein, which is essential
for the assembly and secretion of very low density lipo-
proteins [12]. The intrahepatic levels of microsomal
triglyceride transfer protein mRNA show an inverse cor-
relation with the degree of steatosis in patients with chronic
hepatitis C [13]. HCV infection and HCV core protein up-
regulates the expression of sterol regulatory element-bind-
ing protein 1 (SREBP1), a key transcriptional factor that
activates the expression of genes involved in lipid synthesis
[14, 15]. In addition, HCV core protein binds to retinoid X
receptor o, a transcriptional regulator that controls many
cellular functions including lipid metabolism [16]. HCV
core protein also down-regulates the expression of peroxi-
some proliferator-activated receptor oo (PPAR«) and carni-
tine palmitoyl transferase 1 (CPT1) [17, 18], and the mRNA
levels of PPARa and CPT1 are found to be reduced in
patients with chronic HCV infection [19].

In the present study, we investigated the risk factors
associated with steatosis in Japanese patients with chronic
HCYV infection. To elucidate the molecular mechanisms
underlying HCV-related (i.e., viral) steatosis, we also
systematically measured the intrahepatic expression levels
of genes that regulate lipid degradation, secretion, synthe-
sis, and uptake in patients who lack metabolic factors for
steatosis.

Methods
Patients

The study included a total of 297 Japanese patients with
chronic HCV infection who underwent liver biopsy
between April 2004 and June 2006 at the Hospital of Kyoto
Prefectural University of Medicine, Kyoto, Japan. To
eliminate selection biases, the patients were recruited
consecutively. Inclusion criteria were as follows: patients
older than 18 years, positive for anti-HCV (third-genera-
tion enzyme immunoassay; Chiron, Emeryville, CA), and
positive for serum HCV-RNA (Amplicor HCV assay;
Roche Diagnostic Systems, Tokyo, Japan). Exclusion cri-
teria were as follows: positive for hepatitis B virus surface
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antigen (radioimmunoassay; Dainabot, Tokyo, Japan);
other types of liver diseases, including primary biliary
cirrhosis, autoimmune hepatitis, alcoholic liver disease,
Wilson’s disease, or hemochromatosis; coinfection with
human immunodeficiency virus; treated with antiviral or
immunosuppressive agents within 6 months of enrollment;
treated with drugs known to produce hepatic steatosis,
including corticosteroids, high dose estrogen, methotrex-
ate, or amiodarone within 6 months of enrollment; a his-
tory of gastrointestinal bypass surgery.

BMI was calculated using the following formula: weight
in kilograms/(height in meters)®. Obesity was defined as a
BMI =25, according to the criteria of the Japan Society for
the Study of Obesity [20]. Diabetes was defined as a fasting
glucose level >126 mg/dl or by the use of insulin or oral
hypoglycemic agents to control blood glucose. The ongo-
ing alcohol intake per week recorded and converted to
average grams per day. Significant alcohol intake was
defined as consumption of >20 g/day.

The Ethics Committee of the Kyoto Prefectural Uni-
versity of Medicine approved this study. Informed consent
was obtained from each patient in accordance with the
Helsinki declaration.

Laboratory tests

Venous blood samples were taken in the morning after a
12-h overnight fast. The laboratory evaluation included a
blood cell count and the measurement of serum aspartate
aminotransferase (AST), alanine aminotransferase (ALT),
y-glutamyl transpeptidase (y-GTP), total cholesterol, tri-
glyceride, and fasting plasma glucose. These parameters
were measured using the standard clinical chemistry tech-
niques. The HCV genotype was determined according to
the classification of Simmonds et al. [21]. The serum HCV-
RNA level was quantified by Amplicor HCV monitor assay
(version 2.0; Roche). These clinical and laboratory data
were collected at the time of liver biopsy.

Histopathological examination

Liver biopsy specimens were obtained percutaneously from
all patients for diagnostic purposes and divided into two
parts. One part was fixed in formalin, embedded in paraffin,
and stained with hematoxylin and eosin, Masson’s tri-
chrome, and silver impregnation. The sections were ana-

lyzed by an experienced hepatologist (T.O.) who was

blinded to the laboratory parameters and clinical data. The
degrees of inflammation and fibrosis were evaluated
according to the criteria proposed by Desmet et al. [22].
Steatosis was graded based on percent of hepatocytes in the
biopsy involved: none (0%), mild (<33%), moderate (33—
66%), or severe (>66%) [23, 24]. The other part of the liver
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biopsy was frozen immediately in liquid nitrogen and
stored at —80°C for mRNA analysis.

Real-time quantitative reverse transcription-polymerase
chain reaction (RT-PCR)

We quantified mRNA by real-time fluorescence detection.
Total RNA was obtained using an RNeasy Kit (Qiagen,
Tokyo, Japan). Residual genomic DNA was removed and
single-stranded complementary DNA was generated using a
Quantitect Reverse Transcription Kit (Qiagen) according to
the manufacturer’s protocol. Real-time quantitative RT-
PCR experiments were performed with the LightCycler
system using Faststart DNA Master Plus SYBR Green I
(Roche Diagnostics, Penzberg, Germany) according to the
manufacturer’s protocol. The 18 genes chosen for the cur-
rent study, their protein products, and the primer sequences
for amplifying them are listed in Table 1. The primers were
designed using Primer3 version 0.4 (http://frodo.wi.mit.
edu/cgi-bin/primer3/primer3_www.cgi) on the basis of
sequence data obtained from the NCBI database (http://
www.ncbinlm.nih.gov/). ACTB (f-actin gene) was used as
an endogenous control.

Immunohistochemistry

Immunohistochemical staining for PPAR« and SREBP1
was performed on formalin-fixed, paraffin-embedded sec-
tions from 100 liver biopsy specimens using rabbit poly-
clonal antibodies against human PPAR« (clone H-98; Santa
Cruz Biotechnology, Santa Cruz, CA) and SREBP1 (clone
K-10; Santa Cruz Biotechnology), respectively. Deparaff-
inized sections were microwaved in a citrate buffer (pH
6.0) for 20 min. After blocking the endogenous peroxidase,
the sections were incubated for 90 min at room tempera-
ture with 1:100 anti-PPARa or anti-SREBP1 antibodies.
The sections were then incubated for 30 min at room
temperature with peroxidase-labeled polymer-conjugated
goat anti-rabbit immunoglobulin (Histofine Simple Stain
Max-Po (Multi); Nichirei, Tokyo, Japan), followed by
3,3'-diaminobenzidine tetrahydrochloride as the chromo-
gen. The sections were then lightly counterstained with
hematoxylin. Negative controls were evaluated by substi-
tuting the primary antibody with nonimmunized rabbit
serum. Immunoreactivity was scored according to the
intensity of staining as follows: 1+, weak or absent; 2-+,
moderate; 3-+, strong.

Table 1 Genes and primer sequences used for reverse transcription-polymerase chain reaction assays

Function/gene  Alternate  Protein product Forward primer Reverse primer
symbol symbol (' - 3) ¢ - 3N
Nuclear receptor
PPARA PPAR« Peroxisome proliferator-activative receptor o ggaaageccactetgececet  agtcaccgaggaggggctega
PPARG PPARYy Peroxisome proliferator-activative receptor y cattctggcecaccaactttgg  tggagatgcaggctecactitg
NRIH3 LXRa Liver X receptor o cgggcttccactacaatgtt tcaggcggatctgticttet
RXRA RXRu Retinoid X receptor o tecttctcecaccgetecate cagctcegtcttgtecatetg
Fatty acid oxidation
CPTIA CPT1 Carpitine palmitoyltransferase 1 catcatcactggegtgtace ttggegtacategttgtcat
ACADS SCAD Short chain acyl-CoA dehydrogenase ctcacgttggggaagaaaga tgcgacagtcctcaaagatg
ACADM MCAD Medium chain acyl-CoA dehydrogenase ttgagttcaccgaacageag agggggactggatattcace
ACADL LCAD Long-chain acyl-CoA dehydrogenase ttggcaaaacagttgetcac ctcccacatgtatceeccaac
ACADVL VLCAD Very long-chain acyl-CoA dehydrogenase agccgtgaaggagaagatca  tgtgittgaagecttgatge
EHHADH LBP Enoyl-CoA hydratase/3-hydroxyacyl-CoA dehydrogenase  cttcagccctggatgttgat aaaagaagtgggtgccaatg
HADHA LCHAD Hydroxyacyl-CoA dehydrogenase/3-ketoacyl-CoA cacctetctgectgttecte ggcaaagatgetgacacaga
thiolase/enoyl-CoA hydratase, alpha subunit
ACOX] AOX Acly-CoA oxidase tgatgcgaatgagtttctge agtgccacagctgagaggtt
CYP2E] CYP2E Cytochrome P450 CYP2E cccaaaggatatcgacctea agggtgtcetccacacacte
Intake of fatty acid
SLC27A5 FATPS Fatty acid transporor protein 5 acacactcggtgtcectttc ctacagggcccactgtcatt
Transfer of trigyceride
MTP MTP Microsomal triglyceride transfer protein catctggcgaccctatcagt ggccagctttcacaaaagag
Biosynthesis of fatty acid
SREBF1 . SREBP1 Sterol regulatory element-binding protein 1 tgcatttictgacacgctte ccaagctgtacaggctetec
ACACA ACC Acetyl CoA carboxylase gagaactgcccttictgecac ccaagctccaggeticatag
FASN FAS Fatty acid synthase ttccgagattccatcctacg tgtcatcaaaggtgeteteg
@ Springer
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Table 2 Patient characteristics

Table 3 Univariate analysis of factors associated with steatosis

Characteristic

n 297

Age® 58 (20-78)
Male gender (%) 131 (44.9%)
BMI® 22.7 (15.6-35.1)
Obesity (%) 76 (25.6%)
Alcohol intake (%) 67 (22.6%)
Diabetes (%) 9 (3.0%)

HCV genotype (%)

1

2

3

Unknown
HCV-RNA level (KIU/ml)?
Platelet count (x 10%uL)
AST (TU/L)*
ALT (IU/L)*
y-GTP (TU/L)*
Fasting glucose (mg/dL)*
Total cholesterol (mg/dL)*
Triglyceride (mg/dL)*
Histological activity (%)

0

1

2

3
Fibrosis (%)

Steatosis (%)
None
Mild (<33%)
Moderate (33-66%)
Severe (>66%)

212 (71.4%)
76 (25.6%)

2 (0.7%)

7 (2.3%)

1100 (5-9400)
17.6 (5.3-37.4)
47 (14-413)
59 (9-537)

39 (10-490)
96 (68-223)
173 (19-318)
91 (26-930)

3 (1.0%)
127 (42.8%)
120 (40.4%)
47 (15.8%)

4 (1.3%)
100 (33.7%)
120 (40.4%)
62 (20.9%)
11 (3.7%)

126 (42.4%)
163 (54.9%)
7 (2.4%)
1 (0.3%)

# Median (range)

Statistical analysis

Results are presented as numbers with percentages in
parenthesis for qualitative data or as the medians and
ranges for quantitative data. Univariate comparisons were
made using a chi-square test for qualitative factors or a
Mann—Whitney U test on ranks for quantitative factors
with non-equal variance. Logistic regression analysis was
used for multivariate analysis. P values below 0.05 by two-
sided test were considered to be significant. Variables that
achieved statistical significance on univariate analysis were

@ Springer

Factors No steatosis Steatosis P
(n = 126) n = 171)

Age? 56 (20-78) 59 27-75) 0.019
Male gender (%) 44 (34.9%) 87 (50.9%) 0.007
BMI® 21.8 (16.5-30.7) 239 (15.6-35.1) <0.0001
Alcohol intake (%) 29 (23.0%) 38 (22.2%) 0.89
Diabetes (%) 4 (3.2%) 5 (2.9%) 1.00
HCV genotype (%)

1 91 (72.2%) 121 (70.8%)

2 31 (24.6%) 45 (26.3%)

3 1 (0.8%) 1 (0.9%)

Unknown 3 (2.4%) 4 (2.4%) 0.78

HCV-RNA level 1257 (5-7030) 1063 (5-9400)  0.14
(KIU/ml)*

Platelet count 184 (5.9-32.7) 174 (5.3-374) 0.19

(x10%puL)?
AST (IU/L)? 36 (15-413) 58 (14-339) <0.0001
ALT (JU/L)? 40 (9-537) 73 (12-509) <0.0001
y-GTP (IU/L)* 25 (10-298) 56 (12-490) <0.0001
Fasting glucose 95 (68-207) 97 (77-223) 0.002
(mg/dL)*

Total cholesterol 179 (109-285) 171 (104-318)  0.13
(mg/dL)*

Triglyceride 83 (26-214) 96 (32-930) <0.0001
(mg/dL)*
Histological activity (%)
0 2 (1.6%) 1 (0.6%)
1 72 (57.1%) 55 (32.2%)
2 42 (33.3%) 78 (45.6%)
3 10 (7.9%) 37 (21.6%) <0.0001
Fibrosis (%)
0 3 (2.4%) 1 (0.6%)
1 62 (49.2%) 38 (22.2%)
2 47 (37.3%) 73 (42.7%)
3 11 (8.7%) 51 (29.8%)
4 3 (2.4%) 8 (4.7%) 0.001

# Median (range)

entered into multiple logistic regression analysis to identify
significant independent factors for steatosis. All statistical
analyses were performed using SPSS 15.0 software (SPSS
Inc., Chicago, IL, USA).

Results

The characteristics of the 297 patients are summarized in
Table 2. Steatosis was present in 171 (57.6%) patients. The
grade of steatosis was mild in 163 (54.9%) patients,
moderate in 7 (2.4%), and severe in 1 (0.3%).
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Table 4 Multivariate analysis of factors independently associated
with steatosis

Table 5 Univariate analysis of factors associated with steatosis in
patients without obesity, diabetes, or alcohol intake

Factors Odds ratio  95% confidence P Factors No steatosis Steatosis P
interval n=57) (n = 43)
Age 1.02 1.00-1.05 0.05 Age® 56 (30-77) 60 (27-73) 0.12
Male gender 0.99 0.51-1.93 0.99 Male gender (%) 15 (26.3%) 12 (27.9%) 0.86
BMI 1.19 1.06-1.33 0.002 BMI® 21.4 (17.0-24.8) 22.0 (17.8-249) 034
AST 1.00 0.98-1.02 0.54 HCV genotype (%)
ALT 0.99 0.98-1.00 0.37 i 39 (68.4%) 30 (69.8%)
y-GTP 1.01 1.00-1.01 0.005 2 18 (31.6%) 13 (30.2%)
Fasting glucose 0.99 0.97-1.01 0.37 3 0 (0%) 0 (0%)
Triglyceride 1.01 1.00-1.01 0.007 Unknown 0 (0%) 0 (0%) 0.89
Activity grade A2 or A3 1.81 0.94-3.51 0.07 HCV-RNA level 1510 (5~7030) 1110 (5-5100) 0.60
Fibrosis stage F3 or F4  2.59 1.11-6.02 0.02 (KIU/mL)*
- Platelet count 19.8 (9.8-31.1) 173 (5.9-32.7) 0.06
Data are from a total of 297 patients (x 10%uL)®
a
Univariate correlations between variables and steatosis AST (IU/L)a 31.(15-138) 61 (15-131) <0.0001
are shown in Table 3. Patients with steatosis, as compared ALT (QU/L) 32 (12-175) 73 (14-290) <0.0001
. . . y-GTP (IU/L)* 22 (10-137) 47 (12-151) <0.0001
to patients without steatosis, were older, more often male, ]
had a higher BMI, higher AST, ALT, y-GTP, fasting glu- Fi;}“;’;‘figﬁcose 95 (51 99 (e 0.029
cose, and trigly.ceride levels, a higher hist.ological activit.y Total cholesterol 180 (120281) 171 (119-300)  0.76
grade, and a higher fibrosis stage. Multivariate analysis (mg/dL)*
revealed that the BMI, levels of y-GTP and triglyceride, Triglyceride 86 (26-209) 88 (44-178) 0.23
and fibrosis stage correlated independently with the pres- (mg/dL)*
ence of steatosis (Table 4). Histological activity (%)
To determine whether HCV has a direct effect on ste- 0 1(1.7%) 1 (2.3%)
atosis, we next analyzed a subgroup of patients lacking 1 33 (58.0%) 14 (32.6%)
known metabolic causes of steatosis. Patients with obesity, 9 19 (33.3%) 20 (46.5%)
diabetes, or ongoing alcohol intake were excluded. From 3 4 (1.0%) 8 (18.6%) 0.06
the remaining 173 patients, we selected 100 patients whose  Fibrosis (%)
liver RNA was available for gene expression analyses. 0 1(1.8%) 1 (2.3%)
There was no difference in clinicopathological character- 1 30 (52.6%) 10 (23.3%)
istics between these 100 patients and the remaining 73 2 20 (35.1%) 18 (41.9%)
patients whose liver RNA was not available (data not 3 6 (10.5%) 13 (30.2%)
shown). Steatosis was present in 43 (43%) of these 100 4 0 (0%) 1 2.3%) 0.018

patients (Table 5). The presence of steatosis was associated
with higher levels of AST, ALT, and y-GTP, higher fasting
glucose levels, and a higher fibrosis stage (Table 5).

To investigate the molecular mechanisms underlying
HCV-related steatosis, we examined the expression of 18
genes regulating lipid metabolism in the liver (Table 1)
using liver tissues derived from the 100 patients without
obesity, diabetes, or ongoing alcohol intake. Real-time
quantitative RT-PCR revealed that the expression of 10
genes (PPARA, NRIH3, ACADS, ACADL, EHHADH,
HADHA, ACOXI, CYP2EI, SLC27AS, and ACACA) were
significantly lower in patients with steatosis than in patients
without steatosis (Fig. 1). There was no difference in the
expression of the other 8 genes, including SREBFI,
between the two groups. _

To determine whether the protein levels corresponded
with the mRNA levels, we performed immunohistochemistry

# Median (range)

for PPAR« (encoded by PPARA) and SREBP1 (SREBFI)
proteins in liver biopsy tissues from the same 100 patients.
We chose these two proteins because they are key regula-
tors of lipid degradation and lipid synthesis, respectively.
The results are summarized in Table 6, and representative
images are shown in Fig. 2a. PPARo was expressed in
hepatocytes. Its expression was mainly observed in the
nuclei. SREBP1 was expressed in the cytoplasm of hepa-
tocytes. Levels of PPARo and SREBP1 proteins tended to
correlate with levels of PPARA and SREBFI mRNA,
respectively (Fig. 2b). As shown in Table 6, the expression
of the PPARc protein was significantly lower in patients
with steatosis than in patients without steatosis
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