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Abstract

Leptin and adiponectin, the main metabolic
products of adipose tissues, have been implicated
in a wide spectrum of human diseases. There is
currently increasing interest in the role of these
adipokines in the development of chronic liver
diseases, mostly in patients with nonalcoholic
fatty liver disease, chronic hepatitis C or cirrhosis.
According to experimental data, increased
leptin and decreased adiponectin serum levels
have been detected initially in patients with
nonalcoholic steatohepatitis and more recently
in chronic HCV-infected patients compared
to healthy controls in most but not all studies,
while the data on the associations between
these adipokine levels and the development of
chronic liver disease are still rather conflicting.
Therefore, we summarize the progress of leptin
and adiponectin in chronic liver diseases.

Key Words: Leptin; Adiponectin; Nonalcoholic fatty

www. wjgnet.com

liver disease; Hepatitis C

Shi RF, Lang ZW. Research progress of leptin and
adiponectin in chronic liver diseases. Shijie Huaren
Xiaohua Zazhi 2008; 16(29): 3303-3309

ik 4

BE. RBEEANRLANTLIHRET. L5
k9 E. FEBEEENAFLD. & AT REALS
WA R PR LA S FHNEE, %
FHF R R A AR TB M PR B BT A AT B P
o % K5 & RS B KT K, T aX sk
Jig W B F £ AR P % A AR e AR R R R
TAME, ERIRER—. ALshEE. BRI
F5RMAT R AT R A — 2R

KT XK, BREKE; dRERIERERT AT, AT

ams, BRA. ERIBRRTIEMTRPNARER. R
HENBIZE 2008; 16(29): 3303-3309
http://www.wjgnet.com/1009-3079/16/3303.asp

03I

NG 107 20 2R ) AR T 2 A7 5 3h iU i, X
WAL B 73 40 0 PR (BB 07 PR 77), X 4B iR
0 PR U8 1 B 07 A B B A I B 2 ROE Y
2 REAS AR WORS PR I 5 PE % (nonal coholic
fatty liver disease, NAFLD)fJhri&z —, thitH:
by P FEF 995 Hh — ol DL PR 4 2R 2 e IR, g s TR
T HEENAFLDH R A5, A AQR TSR &
i PR U 22 B0 8K i g T 2804 A s A A H
T AR B K B e i DR AR S 2R R Bk
FIX AN B N 5 R 118 I I A
NAFLD A P Y JH- 5 v (T 5k e A — 27k,

1 BRAEKE

99 3% 19944F T o) 7 47 v W B AR 7 o 1 o bFE [N
FEW), ARG PR TR LA R 45 A T B RO AT A
SRR KA, SRS, AT
SN JE R AL FE U0 B R IR 3 A2 AR K A
AR I E N I REZ AR, 76N ik SR A% 18
T P IAZ S 4% P s B 3, T R I K 2 5k

¥ % %4
BEREE B
#% % ENAFLD.
7 T BT AR AL
12 T R P 6 4E
RAEsIRA S
H g EE, SR
A IAENAFLD
Fo I B P
HRERTNG
o B B R
A&, T iX 2k g oy )
F BT R A
AR AR
ERZAMA, &
RARiE R —.

W& 5 RE

WA, 4R, P
BHRFRMEER
R mA, e
3 E AL A



3304

ISSN 1009-3079 CN 14-1260/R

HFRENBHAE

2008%E10318H 5165 552951

WA B A

EX % HBR
o2 R A,
NAFLD#= & i &
F PR A KT
&5, R E T,
B A A A AT RS
TR LT E
ek REAE
%4, X BARE
W B F 1) 49 48 &
YER da T, K 4%
AE 7 84 B AR BU R
VAR Am AT 5 R T
& REFEHFT
i — A

W BNE, TR R 2 AR Z A5 AL S e,
RELEB B OMRIAZ A, #ENLBE, &
i35 J e g A TR 52 Ak 45 45 1) i Tanu s P8 2
PR E Ul 2l A e T R SRS B s AR,
Wi AR IRY 2 Wb 3 n, 5 RS B AR B AW LARHE RE
I, A AR R AE, A ASREAE D — R
2, PR R 2B A8 R AU T 8 3K
PRI . AR, 98 R T AL T 4 i 2K ]
WA U EA H A -1(SREBP-) W FRIA R 2 Hi s
SRS, L T T R () i, FA A
FWHECIEAS . Wl =He. S
FETRE VAR D7 I B 45, 9 3 th 2 5 A 4R AE 11
TE%, It HARSE R RISRAG M i rh RS T H %2
VEFR™. 8 200 HAT I A6 46 . Qs R &
i By 2 AU (R T,

NETR 25 A2 MR I 40 JL 23 WA 1) E 2441 2 TR 41
BRI R 5, AR DM R s TR 2
AR LA 1. IR AdipoR1FIAdipoR2H
Tz A, AT AR 45 ) s BEAH G, A1 66.7% 1 ] Y5t
P, B0 A E TN X ) o 5, W RS2 A4
ZMALES A RIS, BT A T UL A
JFAZ. IRIE R 52 Rgh & )5, RIEZ P H 2
W ED AR IR EAT HORE PR - HUIERE
LB K S FE AT AL S T R B, mT Ak A4 i iy
I LB FE R A 1 i 5 3% AUt I 3
T80 3 84 o P-4 B N i 2 IR 1 B A A AN
AR 5 MR I T2 1 A s BEL 1 H ot = R 0 & RN
TV AR B, 3 N F-e B0 A EHLAG
TN F-ouRVRETHITT Y715 P9 B2 A0 ) 28 P S, 3 g
O] s 20 A 1 i R I 1 i UL 200 e 35 4 A
BN, S LA pT A B, 17U e 4 R )
#a5E. DA R R W IR R 2 M 2 DR 41
B, WLURAEZ R A A T, RN IR
S5 MG IS R R e

2 NAFLD

NAFLDALFE gl Pk 5 A P = 90 RS 4 i iy
PERT R (NASH) BT 4tk S Ttk . At 55 0
JPE 2 R0 PR R FE BT IR) B D) AH 5
IRAENAFLDAR A KA, SO HEREE
NAFLD )35 17 3k AH U, NAFLDIW kT
LU, S VAT i 2 BT A0 R B S AR,
A1 NG I w25 R AR I G e e, g
P F1 A J g 0 300 N U8 22, 30 v 3 e T A T
M= WR B R 2T o AR 4N IR 1 A ARk
NS R AR s R R, B4
FEINReAR A, IS BN 4 28 M IR A8 R 2T 4k

b, ZEW AT PIR R EEAEH, SRR 51
I B AF AL 2 D ZR 0. AR IR 38 3 o e 1 310
P, T 3 U A R P, e 48451 AN [l 43241
B IR R, NAFLDZ %5 156 5 %K F
ARG & T IR R AN 4, NAFLDZLA
JIESJRE 2 1030 2% 7K Wl 2 v T B A T IR I 2= 0K
TR E R A IR I35 98 25 /K7 215 A
% 5 LG R 2 /KT S A7UAH DG NAFLD &
P 22 T v i R K 2R B A, B o 2 R0 TR T 3508
HEAFENE S S TIRM R A KRE, dEmsm
NAFLD) K.

TR et alE 50 R I INASH i3 AR
PR F KT S T, SRR A T RS
7 JU 72 DX 3 B 2T 4 A W Sl 9 DX R L L)
R, FAANMZA . ARG HS )W,
L E R NIV D A TESTL S SN (NS L 5
EINASHE 405 1. R 73 A OC. NASHE
P TR 9 5 28 fRE, 5 LA 8 25 (¥
JBNE FEAIRAT 5. Cortez-Pinto er a/"™ W52 T 4 )f
I AT PRI RN ASHER #7375 98 257K 1 s 3%
fen 0T REZH. A 38 DA Lok s v L 98 5 ik
By, T HBHBMI. RIS & AR
FERNASHAM I Z5-A fE U REAE ] S AH G, TRAN
P 2 U B AR R I A7 AT 0 R 45 9 22 ok
Z I NBOK SRR 7098 25 0] DAYd /> ek i i, o
AT 2 AT (R ke T KR, UL LR A
0I5 o7 0 b e T 7 TR D AR A, 88 IR U 2R 1
SN PO A 709 2 R L s B e = AN A
(198 28, T A RS PR AR DT T, 1 B R YT
YEH]. Petersen et a5 FE IR ¥ B A TG i
A B IR A S AT R BT S, R
I (1 T £ 2% RO 18 n, T U P e S ik
>ZI85%, ] I TR A AR W A8 1. 3 th 58 1
Y8 FO0T AR U JFF 140 ¥ 9 26 DA 3k A p H v — g
(153 filt Ay .

135 M B 2 A BRI B . TG, FFAK
Pra . WARIRSEAEH, Tl IR FE K R
B, 3 S50 40 G 7 - A BT 40 9, e 247
HNAFLD. Yalniz er al"™Ri, ANk s fa4
FUBEAR G AT, NASH & M3 ARIE 2 /KPR T
B, B2 0 g Mo Wk, Jarrar
et al®"BARIENAFLDI AR 2 %A B, AR
FE5NASHIATAHE. NAFLD S L3 51 2
IV FAR ELAE A W TR, A 2 R s A<
WERA IR TR A ™ T, IR K AR &
ALTSH IR ACE MR, 1% 27K FAEALT

www.wjgnet.com



alnrs, & BRBRRAIEERPaRER

3305

18 A X B R T 2 R, Kaser ef al®!
fRIE, JFARIE 25 AL 1 A2 SR T A A N R 4 i AN
PSRRIk, 1TAdipoR2TEIT AR ik, i
AR AR 41 A EL, NASHE FHREEE FIAdipoR2
mRNA R F %, AdipoR1 mRNA L B AT 4%,
AdipoR2 mRNAKIA HMIEAST. ALT X414k
A3 WS A AH . Musso er al™ M & BIRIEZ (1)
FEAR S R VEIRBEIE B B 4T A A G, PRI 3R
i = 3 30T A I P T v G 1) g, 92
AT HEIE 2 FIAdipoR2 mRN A IA [ B 1T fE
FNAFLD A A G 35, IR A A O vk
P FAENAFLDI R A= R Bl AR,

3 1EMREIAFSE

JEAR & — i WA 25 0%, 7E30%-70% (1)
B R AR Re A I 2. IEAR S BEE T A 4
PRFRBE L XV T IR B NP I 98 35 K3
SR 2 TRURFF S S AN AE A P A PR DR R A A
904 1 R 32 70 G A 1) % Ji vh RS A5 A 0 B E IR AR
H. 1B A RS R ARG IR, PR 2 A5 A
ARRTE I £ HEAL )3 e R 148 2 VR 7 14K
P CAT IR T R T L 98 3 KT B
Tt s HBMIL IR OC, S5 ET4EfL
RS A AR S, 1R T R K S IR
A3 RL B FH TG, JH RS LT YA AT 59 K AH
SRR S AR PR EEIRTT 1301118 N T AR B
304} HE AL I AIE 9T s, I3 8 3 K AE TR
JH W T, HIE R S5REN . BMIL 4
J B B VAR DG, $ o A JHFs 3 e TR A
JFRE 5 1R B B AR, R A IR AR T b ke T
—EMEH. Xre24 g A E g E L AR
.U HE A YR (2-420) K IR AR (Z=30%) I
KA B8 35 S BMILE & A0 G HAE %
PErh Rk B, R S RGO S R
AR B EA I, (HAEASRE T AR A2 1) ™ & . Cua
et al®"RIE, 15450423697 I A K IR0 1 T AT
TVERAE (AT YA 0240 R KL T, R 1575
IR . BMIA RS LU T C 11 i R i B 32 ik
L TC W 22 7. 22 Ju e Pk IRl IH 43 Bt s i
By ZARP TR E(HOMA-IR) 5 L5 8 25 5 IFAH O,
{5 WA DU AR TE 0%, R 4749 4 [ P
JH 58 TR AIE 0 308 s AN L P A Joi i 2K T
25 kg/m®i& 5 = B AP AR DGO AR i, JLek
94 2R 5 AR AE B UR BRI T TR SR RN,
VN P SN DN E R ¥ G PN
WHEZHARR, 5w sl ZUER ook, 8

www.wjgnet.com

F AL BE T HTE EE IR T AR 164011 £
INF ai-2aF1955 25 M4 7724 w75 T FB 25 38 1k
W9 R, 400 &3 R AT 23450 H I RF S5 2
%, VTBIBA I, IR 203 25 N 25 1Y) A 98
2K F. HOMA-IRFBMI | B, Al ] 45 S50
FNVZ(SVR) SR . RNARE . ik &K
SEFIIRAE, SPE%). ALTERASTIE S, %K
SPRITR BEG% 0T 1R FH0I AT JFF B8 25 P03 259097 1)
FRE #E N . $nH 3. IRE NHSVRAHEK,
HABATT AT A SVRFHAT T K 25, T Eguchi
et al*"%f N 1996-2000150 5 (11139 ZETFNVA T 1)
i TR JFF A8 2 B R 1 DR PR AT 9 o, 33481 A
FREE N, 55 R SR BV AR OC 1 R 3 AL A
RNAJBE gk & LR, 98 8 R £F 210 4 3.
RN A 5 3 5 e — AN T fa b 55, (H T
HCV-RNA<100 MU/LH, J8 2% 1% A TENFE ST ) Sk
L (P S S DR 2%, 98 2R KT (14 38 v AN RE TIUIAG
RE R I AT S5 U RE VAT RN, 1T S I
XF P AR50 0k Rl 7R 5 9 AT A (B &R
MELE LTS ERAT A LAE H, RV I 8 5%
ACEAE NI B A e, oS TR 54l
S AR O I AR AN A7 A, W] e KR
BRI AN — P i ), 3 7R B RS
(RIAFE AR 2E— 20 i) B 3X — W A

U, BB 2 I T 4R TR TR BT IR 1R
FIVER. X7 1B R 897 108 A I 583
TR, MR AR IR A OG, fieAe
SRR . . INAFIE R AL AHE, $oR AR
P 25 B ARG P BB (2 20k P 720 R 5 4 ) ik e 488
JOAE B e I B 25, el A B3 I W e . ]
L, o] RE N P I AR R RS ) W I
G IR P AR AR R S IR G AR 2 A
R, AR AP 5 15742 70 24 A HOM AR ST AH
ok, H3AIN R ARG S T I A SE R A 3
ER KT IR IR B0 25 A Ay A TR T T 2% 1 Ak
OO DR 2, [] B IR R 2R A Ak IR T A RS
TCA0 RN R AT T R 5. Hsu e al™ i, 1
TN 5 % T HOM A-TR (138 3 5 HE 6 257K °F
[ FRARAR G, 412825 o0 BT /R IR 5 T i A8 7 o
JERADC. AR ZHRNA SR EE 8 SIRAH G, 1M
Liu et al"" OB REEE TS B IR @A
JHF973 75 8 R i DR 7R 2 B 2 A G, 5 LAt I R R
YLEVRFIE AT A OCHE, HF N I AdipoR2JE R
ikrm T AdipoR1, JEERREEZEACEA BTN AT
ROR, VTT 5 R AR I o5t 5 AR e S AR A e K.
X 19441 A JH F8 5 5% 7, REE 35 55 D9 Pk

mia £#B &
Javor et al4RiE &
F 2 F BRI s
T, HAHENR
AZNAFLD # 3
4%, B5 ety
. LB
% . Musso et al &
NG B T VAR
Y g By OF B
& Mk A= 91 R 84
e By B ARG, 1K
BB E L LR
I 7 By R Y
feAak, FRE ey
BZFHRTHRA
B 04 It & ek R
ot .



3306 ISSN 1009-3079  CN 14-1260/R HFREABZATE 2008105188 55165 52957
LR ¥ BMI. RS FAT R BEAAE, S BUYERARAR . ROEMLT 4™ BBk r

AL B THSF
REXTRE. M
#F 1 A
R 3
AR T &
A RS B B T
NAFLD. &H&
B KR IR 8
A, AR &
FARAEET STk A
%.

oK, ARMREEZACPANAE B S IR ARG, b
S KN R I 22 AT TH =Y, SR IR AE 12
P T 1 1 AT 66 5 P R0 R 25 A 0.
48151 A JHF(62.5% 4 1IN JHF) & IR 9 s, i
A SRRSO ERE N BRI ) R i i 5 2K A
9K, 62.5% 1) B H AR A 5 4 W 2 LI
Zr GAKES . FEDA LY R IR BREAR O, kAR K
SEARLE, IRF B, IREEZIE &, B SR aci
SREA T AE — T AT SR AL AR AL R A R /s
RUWFFE R, AT R BRI R 106 25 5 A 224 1)
FIFME®) Kara et a8 I T 1R BE IRIDE %
KAV 5 TE 5 6 BALARAL, ARG 35 5 i AR ™
JE. RNAJWGH&E. HAIVE Y. Ba . T4
ez T3 TEAR S E. I AT B3 Hh 82% A7 FE R A%,
XF 501815 491 5 K} 22 76 3 A i 7 g A% 1 7 o
A SRR A G, 274 DL B wEFe AT T LG
Hh, PR A IR BB 3 7 KT 23 91 v o2 B AIG 1, R
L5 I IR S 285 10 06 RIEATAT A i, T 22
HE— BRI, SITHC VIS, IR, RS
IR 25 PR AH L5

4 B4

JHET e & B P DR 3R A0k R S
FSE RAEAC U P 595 55 3 SO A8 1 1l 5 1k
T () & L. o0 2 L PR A2 WO 1 JH AR
MMU(HSC), 7EHF TR fE b AR 2 T
YER. HSCIE AL A 27 4E A4 A6 R () e 36
W, R s AL Uk 2EvE . RT-PCRAI
Western blotVZm] LU SR /ERG AL ITHS Cs AT
98 2% N H I BEVE 52 AR R o 3 WL - (HS Cls
AR IL R IA. Potter er al K B K FHSC
PRAMRE FREE2 wk)E, BITTRIZE EmRNA K&
H . Honda er a/""/E 4k A 5256t IE 5% 4k
THSCH] AR 8 25, AhAT T A F AR AR £ 1k i
(TAA)BUERFET e AR, e Blob/ob s UM 45
FIIE W, ToeF4Eqb A tE, TR AL 21 4 4k B
2, W5 TAAS HTob/ob/NJ, thH I IH &
N4tk S =] Rl 5 RHSCiR 1, 2
VEH S C (1) 385 AN FL R T2, 3F 1 {41 4
TR, S5 1H, 8 RO R =2 K
B OTRT S PR AR AT AL T . 9 R AN,
JEECE RARIFER, £ W RE B FMKK-
Ay JEJER B E M 0 A5 8 v, R TBe 2% 4 oo 41
TN F-u 665 BRI SRS Bl B2 4551, b
Be= NRECE A AEFME FIEH, KK-A(y) KR

SR 4E4b FEFRPCm. PCIV. HAFILN S i 2%
AR, WFI0 R AN B 1 [ H S Csfig 75 iR
PEEmRNAFIE (™ 7L IHS Cs IR L &
{103k 2325 M LAFI A /N AR PP AR K IR B 1
HSCISE AT R I T, WSS o PIF LR
1R G A0 A% PR (9 R0 . TG TS A IR I 2
1 ITH S Cs S AE Ha I 1) I3 5 22 32 M (AdipoR1
and AdipoR2), {H 2 (AL H A JHSCsBe 5 &2 Va7
Je B T SR P I 2 R bR K AT
2 AT AR, T4 T A4 T 1 3 U AR
R4, PR IR T BRI A HS CINTE AL, 4E+F
HSCHI# IIRAS, fEF AR mifyy B RA
7 .

5 gtk
JFFREAH. 2 JFF 95 1) e B B, 22 MA7 A0 RS TR R
=S NEW PR e S IRIN s )
D7 RAF AR, A REYIT R 5 R4
(&~ A I35 9% % B 3% 7t . Campillo e a/™
BIF AR SRS PP A 1375 88 3% 7 1458 1 3 o
FRCZH 38 vy, AFUAN ()28 0 VPSR e Pl A 28 3 3R
PRI AFAE 26 5, Lotk DU B /K P e ik, i
55 1 D)5 O 2 REAR AR DG, X3S BT 4% S
JFREAK B 2 R IE 9T 2 7R B, AR Tk 59 e A
PR KT B TR R, A P Ak
W m T 9. HHEChild-Pugh’y 2%, BRICH
P JFF R A0, A 2 3% R T AL S, A
PEAL CLIE 2 im0 A SR AR I R G I
PR T LR 2 ey, 98 3 KT 3 1
HAX Rl 557 Child-Pugh 2y 2 CH 3 H W] bk
Ockenga et al> ™[ JE JIFREAK I 45 45 98 3552 1 (5
HTh i, M A AR LT i A 2 Ak
ARG R 25 B R A7 (PR IR i) B AR B
JEHE AN A SRR B A G, 45 AR AR S Bk
QIR T ASIEAN TG T A G, 8 3 B2 AR LE T
Tl Ak 58 AR AN B R B A1
T84 BR AR X Ff A QU R 4 4G B BN AT Ak FFIE
A R A AU P E R LA BT IR 9 9T SR

X5 73451 TR AL AN 30451 56k (RO AIE 5T B s, BF
T4k B M R e 2R L 98 /KT I kv Tkt
Y, PRE R > 1; Mg ARICR . MR AKT
5 2. HOMA-IR 2 IEARSE, 55 UK
FEHCR FANSE. S AT RIE A 20 00 FF A4k AR 2 v
I35 M e 2% 3 0w, I SR Ih s M RE.
L3N 775 BB 5C, 5 AR 5 SR R 3

www.wjgnet.com



G, 5. BRABIRRTIEMARPIRHE 3307
=B Sohara ef /' %k B TEAY, B3 1.3 S Bt Riveros ], Sierra-Honigmann MR. Leptinisan B% A ii;i
- = . N autocrine/paracrine regulator of wound healing. ~ #M & J% & 7T 243§
FACF [ R S Child-Pugh T g2y 202 FASEB ] 2003; 17: 1895-1897 L X S

IEARDE, 5 —T00RE 111481 A4k 28 22 R 226451 %) i
W, RREEZE KV e EIL I B2 T m B S
Iy R R SR AR G, T I e
T 1R AR B R T RRE T, BRI E
TKPAE AN [R) 55 Ji 27 5 35000 JHF Rl 481 o f 25 48
fm FF LB Child-Pugh 732 138 ey iy 3G v, A1)
DU T 5 A 25 5 037 AR IR 25 1 T v A el T R 0
SLZR ) 7 AR IIE A AN P48 i 35 A2
HH ) B 2 T BB 4 b S T HLAAR IR BT 4 BL
il B A RE IR B9 R I 2 KT
BT, REEEACERT S 5T A2 % B
7 EE I R IE I LA DG, DR O R 6 35 ]
VA 7 AR IR T3 R 1R — AN (e e,

6 4518

TE AR A B 2 AR, BATTR 453477 93 2 2%
FE R B AR AL I A IS T KA
HEA, T Uf Bk R Bk DG v 98 28 R I 1 250X 26 I f
DAL 7 508 Tk s b O LE R L. 2 K 2 B0t ot
e 4RI, NAFLDAIA AT B s 25 /K 74
m IREEE TR, X Re RBUF MR E R
FVJNE LT AL IR b JE . AR T L6 iR i IR 1 e 12
PR3 T 1 vh T ke 1R A AT oA 56 4 1) B, AtAT)
I B AR BT 4 Ak ™ H A K 20 RIEAEAE A il
XA R R 180 (A B4 ] s R 44

{1ty ELARHL A LA K 4 157 ) - 1 PR 45838 A 45 1 i
— L.
7 SEXEK

1 Powell EE, Jonsson JR, Clouston AD. Steatosis: co-
factor in other liver diseases. Hepatology 2005; 42:
5-13

2 Marra F, Aleffi S, Bertolani C, Petrai I, Vizzutti
F. Adipokines and liver fibrosis. Eur Rev Med
Pharmacol Sci 2005; 9: 279-284

3 Considine RV. Human leptin: an adipocyte
hormone with weight-regulatory and endocrine
functions. Semin Vasc Med 2005; 5: 15-24

4 Kakuma T, Lee Y, Higa M, Wang Z, Pan W,
Shimomura I, Unger RH. Leptin, troglitazone, and
the expression of sterol regulatory element binding
proteins in liver and pancreatic islets. Proc Natl Acad
Sci U S A 2000; 97: 8536-8541

5 Javor ED, Ghany MG, Cochran EK, Oral EA,
DePaoli AM, Premkumar A, Kleiner DE, Gorden
P. Leptin reverses nonalcoholic steatohepatitis in
patients with severe lipodystrophy. Hepatology
2005; 41: 753-760

6 Matarese G, Moschos S, Mantzoros CS. Leptin in
immunology. | Immunol 2005; 174: 3137-3142

7 Murad A, Nath AK, Cha ST, Demir E, Flores-

www. wjgnet.com

10

11

12

13

14

15

16

17

18

19

20

21

Mantzoros CS. The role of leptin in human obesity
and disease: a review of current evidence. Ann
Intern Med 1999; 130: 671-680

Yamauchi T, Kamon J, Ito Y, Tsuchida A, Yokomizo
T, Kita S, Sugiyama T, Miyagishi M, Hara K,
Tsunoda M, Murakami K, Ohteki T, Uchida S,
Takekawa S, Waki H, Tsuno NH, Shibata Y,
Terauchi Y, Froguel P, Tobe K, Koyasu S, Taira
K, Kitamura T, Shimizu T, Nagai R, Kadowaki
T. Cloning of adiponectin receptors that mediate
antidiabetic metabolic effects. Nature 2003; 423:
762-769

Shklyaev S, Aslanidi G, Tennant M, Prima V,
Kohlbrenner E, Kroutov V, Campbell-Thompson
M, Crawford ], Shek EW, Scarpace PJ, Zolotukhin
S. Sustained peripheral expression of transgene
adiponectin offsets the development of diet-
induced obesity in rats. Proc Natl Acad Sci U S A
2003; 100: 14217-14222

Tsatsanis C, Zacharioudaki V, Androulidaki A,
Dermitzaki E, Charalampopoulos I, Minas V,
Gravanis A, Margioris AN. Adiponectin induces
TNF-alpha and IL-6 in macrophages and promotes
tolerance to itself and other pro-inflammatory
stimuli. Biochem Biophys Res Commun 2005; 335:
1254-1263

Schwimmer JB, Behling C, Newbury R, Deutsch R,
Nievergelt C, Schork NJ, Lavine JE. Histopathology
of pediatric nonalcoholic fatty liver disease.
Hepatology 2005; 42: 641-649

Marchesini G, Marzocchi R, Agostini F, Bugianesi E.
Nonalcoholic fatty liver disease and the metabolic
syndrome. Curr Opin Lipidol 2005; 16: 421-427
Yalniz M, Bahcecioglu IH, Ataseven H, Ustundag
B, Ilhan F, Poyrazoglu OK, Erensoy A. Serum
adipokine and ghrelin levels in nonalcoholic
steatohepatitis. Mediators Inflamm 2006; 2006: 34295
JEONN, B BT I DR B AR M T 3R
AR/ PRI, s E PR S SH LA 2006;
14:167-170

TRGE, RRR, IMER, FDUE, s, ik,
Rk, TKISEE. Leptin M S IATEIRIHEHENRIET
REHFHRRFRE. BIREREFHRE 2007; 32:
957-960

Tungtrongchitr R, Treeprasertsuk S, Ei NN,
Thepouyporn A, Phonrat B, Huntrup A. Serum
leptin concentrations in chronic hepatitis. | Med
Assoc Thai 2006; 89: 490-499

Cortez-Pinto H, Camilo ME, Baptista A, De Oliveira
AG, De Moura MC. Non-alcoholic fatty liver:
another feature of the metabolic syndrome? Clin
Nutr 1999; 18: 353-358

Jéquier E. Leptin signaling, adiposity, and energy
balance. Ann N Y Acad Sci 2002; 967: 379-388
Petersen KF, Oral EA, Dufour S, Befroy D, Ariyan
C, Yu C, Cline GW, DePaoli AM, Taylor SI, Gorden
P, Shulman GI. Leptin reverses insulin resistance
and hepatic steatosis in patients with severe
lipodystrophy. ] Clin Invest 2002; 109: 1345-1350
Jarrar MH, Baranova A, Collantes R, Ranard
B, Stepanova M, Bennett C, Fang Y, Elariny
H, Goodman Z, Chandhoke V, Younossi ZM.
Adipokines and cytokines in non-alcoholic fatty

o 9E FKT, A
A 7 A R AT
B G FAER;
g Bk & T AL iF A%
HSCH#EL,
HSC#y# 1L K 2,
FEF S A 0l 8
LA EEH



3308

ISSN 1009-3079 CN 14-1260/R

HFRENBHE

2008%E10318H 5165 552951

CToEaR: Xl

KA A0 4%
RTYRE. RE
E B
WL AR
AT X Fo BT A2 AL &
R gm P e AR,
EAAXERBTA
BT 31X — A 3% 69 AF
R, &R
B, LA BT s
AHFH ML

22

23

24

25

26

27

28

29

30

31

32

33

34

liver disease. Aliment Pharmacol Ther 2008; 27:
412-421

ERRE, Bk, BRE, B, Soit, SHIERE], E JF
PR PERRIIIT & H O ER S IE B TR BRI R
NEE R I VR MR OT. IRRNRRERES
2007; 24: 620-623

Lee YS, Cho YK, Pae JC, Oh SY, Kang MS, Park
JH, Kim H]J, Park DI, Sohn CI, Jeon WK, Kim BI,
Lee WY, Oh KW, Yun EJ, Oh ES. [The relationship
between serum adiponectin level and serum alanine
aminotransferase elevation in Korean male with
nonalcoholic fatty liver disease] Korean | Hepatol
2006; 12: 221-229

Kaser S, Moschen A, Cayon A, Kaser A, Crespo J,
Pons-Romero F, Ebenbichler CF, Patsch JR, Tilg
H. Adiponectin and its receptors in non-alcoholic
steatohepatitis. Gut 2005; 54: 117-121

Musso G, Gambino R, Durazzo M, Biroli G, Carello
M, Faga E, Pacini G, De Michieli F, Rabbione L,
Premoli A, Cassader M, Pagano G. Adipokines in
NASH: postprandial lipid metabolism as a link
between adiponectin and liver disease. Hepatology
2005; 42: 1175-1183

Romero-Gémez M, Castellano-Megias VM, Grande
L, Irles JA, Cruz M, Nogales MC, Alcén JC, Robles A.
Serum leptin levels correlate with hepatic steatosis
in chronic hepatitis C. Am ] Gastroenterol 2003; 98:
1135-1141

Sheikh MY, Choi J, Qadri I, Friedman JE, Sanyal A]J.
Hepatitis C virus infection: molecular pathways to
metabolic syndrome. Hepatology 2008; 47: 2127-2133
Piche T, Vandenbos F, Abakar-Mahamat A,
Vanbiervliet G, Barjoan EM, Calle G, Giudicelli
], Ferrua B, Laffont C, Benzaken S, Tran A. The
severity of liver fibrosis is associated with high
leptin levels in chronic hepatitis C. | Viral Hepat
2004; 11: 91-96

Liu ZW, Zhang N, Han QY, Zeng JT, Chu YL, Qiu
JM, Wang YW, Ma LT, Wang XQ. Correlation
of serum leptin levels with anthropometric and
metabolic parameters and biochemical liver
function in Chinese patients with chronic hepatitis
C virus infection. World | Gastroenterol 2005; 11:
3357-3362

Myers RP, Messous D, Poynard T, Imbert-Bismut F.
Association between leptin, metabolic factors and
liver histology in patients with chronic hepatitis C.
Can | Gastroenterol 2007; 21: 289-294

Cua IH, Hui JM, Bandara P, Kench JG, Farrell GC,
McCaughan GW, George ]J. Insulin resistance and
liver injury in hepatitis C is not associated with
virus-specific changes in adipocytokines. Hepatology
2007; 46: 66-73

Gwak GY, Kim TH, Yu S], Yoon JH, Yong JJ, Park
SC, Lee HS. Lack of association between serum
leptin levels and hepatic steatosis, fibrosis or
response to antiviral therapy in Korean chronic
hepatitis C patients. Hepatogastroenterology 2007; 54:
844-848

Zhu B, Zhang P, Wang XH, Sun LH, Jiang ZY. [A
virological response study of serum leptin level and
insulin resistance on the antivirus effect in patients
with chronic hepatitis C] Zhonghua Ganzangbing
Zazhi 2006; 14: 887-889

Eguchi Y, Mizuta T, Yasutake T, Hisatomi A,
Iwakiri R, Ozaki I, Fujimoto K. High serum leptin
is an independent risk factor for non-response
patients with low viremia to antiviral treatment in

35

36

37

38

39

40

41

42

43

44

45

46

47

chronic hepatitis C. World ] Gastroenterol 2006; 12:
556-560

Petit JM, Minello A, Jooste V, Bour JB, Galland
F, Duvillard L, Verges B, Olsson NO, Gambert
P, Hillon P. Decreased plasma adiponectin
concentrations are closely related to steatosis in
hepatitis C virus-infected patients. | Clin Endocrinol
Metab 2005; 90: 2240-2243

Wang AY, Hickman IJ, Richards AA, Whitehead JP,
Prins JB, Macdonald GA. High molecular weight
adiponectin correlates with insulin sensitivity
in patients with hepatitis C genotype 3, but not
genotype 1 infection. Am | Gastroenterol 2005; 100:
2717-2723

Durante-Mangoni E, Zampino R, Marrone A,
Tripodi MF, Rinaldi L, Restivo L, Cioffi M, Ruggiero
G, Adinolfi LE. Hepatic steatosis and insulin
resistance are associated with serum imbalance
of adiponectin/tumour necrosis factor-alpha in
chronic hepatitis C patients. Aliment Pharmacol Ther
2006; 24: 1349-1357

Zografos TA, Liaskos C, Rigopoulou EI, Togousidis
E, Makaritsis K, Germenis A, Dalekos GN.
Adiponectin: a new independent predictor of liver
steatosis and response to IFN-alpha treatment in
chronic hepatitis C. Am | Gastroenterol 2008; 103:
605-614

Hsu CS, Liu CJ, Liu CH, Wang CC, Chen CL, Lai
MY, Chen PJ, Kao JH, Chen DS. High hepatitis C
viral load is associated with insulin resistance in
patients with chronic hepatitis C. Liver Int 2008; 28:
271-277

Liu CJ, Chen PJ, Jeng YM, Huang WL, Yang WS, Lai
MY, Kao JH, Chen DS. Serum adiponectin correlates
with viral characteristics but not histologic features
in patients with chronic hepatitis C. ] Hepatol 2005;
43: 235-242

Jonsson JR, Moschen AR, Hickman IJ, Richardson
MM, Kaser S, Clouston AD, Powell EE, Tilg H.
Adiponectin and its receptors in patients with
chronic hepatitis C. ] Hepatol 2005; 43: 929-936

Lo Iacono O, Venezia G, Petta S, Mineo C, De Lisi
S, Di Marco V, Rodolico V, Amato M, Ferraro D,
Giordano C, Almasio PL, Craxi A. The impact
of insulin resistance, serum adipocytokines and
visceral obesity on steatosis and fibrosis in patients
with chronic hepatitis C. Aliment Pharmacol Ther
2007; 25: 1181-1191

Sato S, Furuta K, Mishiro T, Miyake T, Kohge N,
Akagi S, Adachi K, Kinoshita Y. Serum adiponectin
concentration in patients with hepatitis C virus. |
Clin Gastroenterol 2005; 39: 744-745

Kara B, Gunesacar R, Doran F, Kara 10, Akkiz H.
Correlation of serum adiponectin levels and hepatic
steatosis in hepatitis C virus genotype 1 infection.
Adv Ther 2007; 24: 972-982

Ding X, Saxena NK, Lin S, Xu A, Srinivasan S,
Anania FA. The roles of leptin and adiponectin: a
novel paradigm in adipocytokine regulation of liver
fibrosis and stellate cell biology. Am | Pathol 2005;
166: 1655-1669

Potter JJ, Rennie-Tankesley L, Mezey E. Influence
of leptin in the development of hepatic fibrosis
produced in mice by Schistosoma mansoni infection
and by chronic carbon tetrachloride administration.
J Hepatol 2003; 38: 281-288

Honda H, Ikejima K, Hirose M, Yoshikawa M, Lang
T, Enomoto N, Kitamura T, Takei Y, Sato N. Leptin

www. wjgnet.com



Bln’s, 5. BRBIKRRTIEEHRPEIIRERE

3309

is required for fibrogenic responses induced by relationship with gender, nutritional status, liver
thioacetamide in the murine liver. Hepatology 2002; function and energy metabolism. Eur | Clin Nutr
36:12-21 2001; 55: 980-988

48  Tkejima K, Okumura K, Kon K, Takei Y, Sato N. 56  Bolukbas FF, Bolukbas C, Horoz M, Gumus M,
Role of adipocytokines in hepatic fibrogenesis. | Erdogan M, Zeyrek F, Yayla A, Ovunc O. Child-
Gastroenterol Hepatol 2007; 22 Suppl 1: S87-592 Pugh classification dependent alterations in serum

49  Tkejima K, Takei Y, Honda H, Hirose M, Yoshikawa leptin levels among cirrhotic patients: a case
M, Zhang Y], Lang T, Fukuda T, Yamashina S, controlled study. BMC Gastroenterol 2004; 4: 23
Kitamura T, Sato N. Leptin receptor-mediated 57  Ockenga ], Tietge UJ, Boker KH, Manns MP,
signaling regulates hepatic fibrogenesis and Brabant G, Bahr M]. Distinct roles of free leptin,
remodeling of extracellular matrix in the rat. bound leptin and soluble leptin receptor during
Gastroenterology 2002; 122: 1399-1410 the metabolic-inflammatory response in patients

50 Saxena NK, Ikeda K, Rockey DC, Friedman SL, with liver cirrhosis. Aliment Pharmacol Ther 2007; 25:
Anania FA. Leptin in hepatic fibrosis: evidence for 1301-1309
increased collagen production in stellate cells and 58  HIA, iJ@i f\"Ji_, %, Lh%E, SRIGELL. Hﬁ%@égg‘%
lean littermates of ob/ob mice. Hepatology 2002; 35: MENRREE EMFECIE. SRS URE 24t 2007;
762-771 19: 360- 361

51 Masaki T, Chiba S, Tatsukawa H, Yasuda T, 59  Tietge U], Boker KH, Manns MP, Bahr MJ. Elevated
Noguchi H, Seike M, Yoshimatsu H. Adiponectin circulating adiponectin levels in liver cirrhosis are
protects LPS-induced liver injury through associated with reduced liver function and altered
modulation of TNF-alpha in KK-Ay obese mice. hepatic hemodynamics. Am | Physiol Endocrinol
Hepatology 2004; 40: 177-184 Metab 2004; 287: E82-E89

52 R, FEENFN, Lo, (TR, BRIE. JEBEESIEl 60 Sohara N, Takagi H, Kakizaki S, Sato K, Mori M.
FEMERR R AT 4E L S B BT R & 1R Elevated plasma adiponectin concentrations in
EEABEAAAR 2007; 27: 713-716 patients with liver cirrhosis correlate with plasma

53 Chuang JH, Wang PW, Tai MH. An adipocentric insulin levels. Liver Int 2005; 25: 28-32
view of liver fibrosis and cirrhosis. Chang Gung Med 61  Tacke F, Wiistefeld T, Horn R, Luedde T, Srinivas
]2004; 27: 855-868 Rao A, Manns MP, Trautwein C, Brabant G. High

54  Manolakopoulos S, Bethanis S, Liapi C, Stripeli F, adiponectin in chronic liver disease and cholestasis
Sklavos P, Margeli A, Christidou A, Katsanika A, suggests biliary route of adiponectin excretion in
Vogiatzakis E, Tzourmakliotis D, Theocharis S. An vivo. | Hepatol 2005; 42: 666-673
assessment of serum leptin levels in patients with 62 Kaser S, Moschen A, Kaser A, Ludwiczek O,
chronic viral hepatitis: a prospective study. BMC Ebenbichler CF, Vogel W, Jaschke W, Patsch JR, Tilg
Gastroenterol 2007; 7: 17 H. Circulating adiponectin reflects severity of liver

55 Campillo B, Sherman E, Richardet JP, Bories PN. disease but not insulin sensitivity in liver cirrhosis.
Serum leptin levels in alcoholic liver cirrhosis: J Intern Med 2005; 258: 274-280

it FEZ W4 TEAA

ISSN 1009-3079 CN 14-1260/R 2008%F R AN VA 1 Fi 4 N yH b A4 &

4 RFATIE L REFZHA

TR T AT bl [ B AUEAG R R (B2 30H%) (Chemical Abstracts, CA). fif 2% BE 2230 Hl
JE /5 22 A (EMBase/Excerpta Medica, EM)) U2y (0I5 2% & (Abstract Journal, AT)) Wk, [ P9 ok &)

B G vh- 5 /3 M (RHE R A0 2 R 8 SO TR (b SOOI R 2E H R 20044 i A RFE 2R
PRI P E AR TS v AR B 2 SCBRO G B . h OB R H SR B T AR B
KIS IHCMCC RS A [ B2 2 SO AR 73 M (IESCRR) - v BT 2 SR P R 2 70 I (O SCRBO ML % (5 45Uk
5 7K T* 2008-10-18)

www. wjgnet.com



