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Abstract

AIM: To investigate the role of resistin in the
development of insulin resistin (IR) and he-
patic fibrosis in nonalcoholic fatty liver disease
(NAFLD).

METHODS: Thirty male Wistar rats were ran-
domly divided into control group (n = 15) and
model group (n = 15). The control group was
fed a normal diet, while the model group was
given a high fat diet to induce NAFLD. Five rats
in each group were killed at 15, 18 and 21 wk.
Serum levels of FBG, FINS, type III procollagen
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(PC III), hyaluronic acid (HA), type IV collagen
(C IV) and laminin (LN) were measured. Insulin
resistance was calculated by homeostasis model
assessment (HOMA-IR). Liver tissue samples
were collected and the degree of hepatic fibrosis
was graded by hematoxylin-eosin (HE) staining,
VG staining and electron microscopy. RT-PCR
was used to determine the expression level of
resistin mRNA.

RESULTS: The degree of hepatic fibrosis in-
creased with the time of feeding the high fat
diet. Compared to the control group, the levels
of HOMA-IR, PC III, LN, C IV, HA and resistin
significantly increased, which was particularly
prominent at week 21 (33.74 ng/L + 10.41 ug/L,
296 ug/L +0.76 png/L, 4.14 pg/L + 1.07 pg/L,
19.07 ug/L£2.78 ug/L, 848.87 ug/L £204.04 ug/L,
0.99 ug/L +0.10 pg/L, all P < 0.05 or 0.01). Re-
sistin expression was positively correlated with
the levels of HOMA-IR, PCIIL, LN, C IV, and HA (r
=0.77,0.80, 0.68, 0.67, 0.76, all P < 0.05 or 0.01).

CONCLUSION: Resistin may induce IR and
promote the formation of hepatic fibrosis in
NAFLD.
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fatty liver disease; Insulin resistance
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B B: 483+ &35 % (resistin) £2 3F 78 #4512 g B AT
J&(non-alcoholic fatty liver disease, NAFLD) %
x4 Mk By Z Ak Fi(insulin resistin, IR) & 4F 41K
ag1E M.

Fik: A SRR A Wistar kK R E L
NAFLDAT 4 A2 A 4 i &, Wistar K .30
R, AL R B T B A AR A 20, & 157,
DR 4T BB A A B R AR 28T

g3 54

ERE, B
Jig s FT 93 (NAFLD)
&k A ALK T A
AT E G F2KR
B RS 7. T 41 4
1A ANAFLD A
R be sz
B, %GR
B TARAERAE—
EALE LT i 3
A2 gk 4 % J& Bp 5T
F BT i AN
FFARACH Z T I3

W@ {7 %A
IR, #A%, AR E
PR RHAE
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e A I
X F A G A IR
HAEEEhEW
w e ok, 12 A
EEB, HHR
VB
ME2H 287 89 &k K
T Rg By 4845

F 150 18+ 21 B KB ad 18 48w B2 AL 20 FE AL
BAL SR e =M e bE(FBG). =ML
Z(FINS). IIA TR (PC 1) . #& A KBk
(HA). IVERJR(C IV) . ERE&E(LN)K-F,
KA A AR R4 X (HOMA) A5 IR(HOMA-
IR); HE. VG & B v 55 UL 5T 20 22 4F 4%
L. RT-PCREA M K FAT L4 Fresistinik
EmRNA £ ik,

HR: A SRR RGEK HE. VG#
&R BB IENT UL IR 5 B K R IE S
Fr T BT 4 e ALAL iR B, NAFLDAL
A2EHOMA-IR, PC III. LN, C IV. HA.
resistiniz #73% An, HA21 wkitH &R A A B,
5 #33.74 ng/L+10.41 pg/L. 2.96 png/L+
0.76 ug/L. 4.14 pg/L+1.07 ug/L. 19.07 pg/L
+2.78 pg/L. 848.87 pug/L+204.04 pug/L.
0.99 pg/L+0.10 ng/L, 5485 B Faxt R 20 bk
BREFBA %W FEL(P<0.05KP<0.01).
Spearman#f x5 I E H5HOMA-IR,
PC III. LN. C IV. HAZ B F E40 %, 48
X A ¥y 4077, 0.80. 0.68. 0.67.
0.76(P<0.053%P<0.01).

L5t ENAFLD4 4 it f2 v, k& &
EF G E -FIR AL T 4F 4Lt T 5 &

KEER: MR, AR, BRI, B
BEMENM

HEEE, BE, KER, Bl SRRAIPBBIEEHTR
PR RIEARAFAFECBIER. BFRALNBIRE 2012
20(16): 1383-1388
http://www.wjgnet.com/1009-3079/20/1383.asp
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AETP9RS 1 16 W5 9% (non-alcoholic fatty liver dis-
ease, NAFLD) e 1 1st % - R - AR U 55 22 P it [
| PR — AL PR s B 2R 5 ik, Lo B ok PR A
AR RIS AEWORS YRR D5 1 I 28 (nonalco-
holic steatohepatitis, NASH). Jgli N4k, H
TNASH/ENAFLDEJE R H L (A Be, 2
W 5 A P T A, NASHEAR A2 1
RAERNEF AL N - EOp B AR, NASH
1120%-40% J 1 mT 338 Ji8 g I REAL ). JF 47 4k 1 2
— ol eh 22 A DR 2 R U S 2 LR B A -
RN, AR VAT R Al R e B e R b
CIBUR =N (B35 g U S @ N Bk 2 S
fifh FE Z AP, DRk, 76 B £F R0 T8 e B &
I L T JH O o B g 2 AT 23 ) L AR

PUF R B R I — Pl IR 7 40 i D871, KR
WG A R R 32 2t IR 7 4t B 40 W4, {H S za-
lowskaZ: R IR PT R E AR RIB KT
NEWTAZA. Hi, #PTERAAENAFLDH 5 e 314K
Pi(insulin resistin, IR) M JT4F-4E4L 12 2 1WA~ B
ifi. KEBD2EH N NIRZ ENAFLD R A K T
AR, AT A HEHTE MIRAFAE W
A DM AR SE R AR BT R AENAFLD R
R HIR AT A /R AT HR

1 RIASE

1.1 A S G Ad R & Wistar K305, A&
200 g+20 g PRERHR =S5 s o4
Aty SIS F W T IR T PR R R R 2 S s P
Lo FERRLIE IR wkg BEHL > Akt R
HASFONZH(1500), 73 JEmTE. R A 4T
LAl iRl AL A 25 T ok K e e TR A e e
82.3 %+ T 10%o+ RE 5 Yo+ JIH [1] i 2 %+ JH 2 4
0.5%+ PR U E0.2%)™ . 3 HE AU R 3 Sz 06
7350, 15 wkit) K fLUHE BREF4EALHE S, oA Sz 3%
P15 whkAR TN AFLD AT 4E 40 [R5 70 Ak 2 R
T,

1.2 7%

1.2.1 e A AeAem): &4 AL RTZE & 12 h, K
A5 I 1 3.5% K 5 S 21 mL/100 g JEs Ak
T, AR BRI At ) df S s s I 1 A
(FBG). 4133 000 r/minfi%if #0215 min,
WA MY, -80 CUKAH R A7 % . ELIS AVEN &
R ZR(FINS), SR AR s g B 2= 440
FEH(HOMA-IR)VFHIR[HOMA-IR = (FBG X
FINS)/22.5]. ELIS ARG EAG I 75 S 56 21 1l 375
FF T Ak 3 TTTAY 77 2 )i (type 1T procollagen, PC
). %W ifZ (hyaluronic acid, HA). VKR
(type IV collagen, C IV). JZ45% [ (laminin, LN)
K-, 2 B Ul ] A

1.2.2 FF4L 2R 5% 22 2 LA RRIER L5, 3385
PG T, PR R BUH I R AR TE S, B
SEREIFIE. SO KR B i 4 24
1 emX 1 emX 0.3 emK/p), HEE [ &, A FHTHEF
VG, s UK WU LA 4t . )
FIE 5 UK U 2 A [ 347 T 24 23(£90.3 om
X 0.3 cmX 0.3 emK/h, 3M), R, BT
WG 2L 23 rb I S 21 4 T8 it . e 42 JHE 4127
T HN-80 CUKAR A7 45 1.

1.2.3 K RHAF4A22 Fresistinzk I mRNA 2% & K-
#al: I TRIzol VAR U HZURRNA, HL
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xR 1 KERTEME. DERSERRESRIENSENIZ (= 5) Wi £ B
Macias-Rodriguez
FA kM By E K
papic] FBG(mmol/L) FINS(mIU/mL) HOMA-IR #(IR) 5 AT £ 4
AR T £,
15 wk St EL Ak A e 4F 4
NIHRAE 4.38+1.01 14.98 +4.48 2.77 +0.52 AL AL A B AR AL
NAFLD#&E7UH 9.78+2.21° 37.44 +9.44° 15.73 + 3.64° 8y A2, H T AEAL
18 wk H h A& T
i$IRS-1/Akt# @&
IRA 4.36+1.21 14.02+4.62 2.52+0.34 BB E B 4
NAFLD#ERIZH 10.38 +2.63" 41.38 £6.49" 19.34 +7.05° % F B 4(GLUT4)
21 wk W 4B T R, Sk
PAGE LS
NIHRAE 426+1.14 13.68+4.39 2.48+0.56 ke ¥
NAFLD#&ERIZH 11.86 +2.52° 63.88+ 15.81° 33.74 +10.41°

°P<0.05, °P<0.01 vs A8RBVHENTIRLE.

VK HTRNASERENE, 730G ETHI S S RN AT
A o/ Ao R IITE.8-2.02 7). & MIRNAJG, 4%
M TaKaRa RT-PCRIAF| & U6 AT 1 7 5% #iK
PLEF N Z M B-actinlf) 59 B CES R 2R A=W H:
ARERAFRIIE. 51750 Fresistin: |
W51415'-AGCAGCTAGTGACGGTTGTGCC-3',
N5 45'-ATGCCCAGAACCGAGTTGT-
GCC-3', ¥ F Br K 5282 bp; B-actin L3514
5-CCTGAAGTACCCCATTGAACAC-3', T
54)5'-CTCATTGCCGATAGTGATGACC-3',
1P BK BE562 bp. resistindE AP CR MY 4444
94 “CTiA M3 min; 94 ‘CAEM30 s, 56 ‘CIE K30 s,
72 CIEAHT min, 2E30MEH; 72 C FHEHS min.
B-actind&RIPCR M4 94 'CHUAENE3 min;
94 CAE30's, 60 ‘CiE k30 s, 72 C ZEfH11 min, St
304G, 72 CHLEMFS min, 2 WLE1.5%
BEIE R EE L HL UK (L H 100 V, 20 min), T Quantity
OnefR ARG JoE i, L& HIEER S5 A S
FEPRI G5 IR FERLAH L 43 B SLAH X Rk

Bt AR SRHISPSS18.048 i A Fdk4T 48
H2E T, B0 Llmean &+ SD# KR, ] Spearman’y
rik$i % 5FBG. FINS. HOMA-IR. PC III.
HA. C IVELNHJHH N, P<0.05% 757 7 AT
gk X

2 BR

2.1 — A OU IEH O ALK BRUE TR R,
NAFLDREERIAK BB AMRE . WEHE, RppE
JiE BIVEIRLE. I L IE 6] IR A R BRI =& 1
e R, AERLE(EA). SR BEINAFLD
B0 2K B O e h D 22 o KR T U i
K AR, SR, DT R, o,
H.2A21 wk NAFLDAR 8 20 B0 i b ™ (K 1B).
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1 RERFHTPOERNIEE. A: KA B: 21 wk NAFLDSIA.

22 FFALBIEFHE 7] W.15-18 wk NAFLDAK
UL K B 2H 242 B B b BE IR DT AR M . ZKAREAR
JeSCIRIRZE, 48 X)WL JRE 40 B . 21 wk
NAF LD 2K 541 i DA 6 1 g A2 o0
F, AL A ) 2R A SO X Y
TRAY SRy S ET4E 5 RIB H(KEI2A-C). BT LI
20 K EG DB P K o B D 41 4 T B (€12D).

2.3 M AfIEIFFBG. FINS. HOMA-IR.
PC III. HA. C IV. LN# T4 L4k
%, FBG. FINS. HOMA-IR. PC III. HA. C
IV, LN&AA TR bR BE A = K BRI [ 7 2E
Kz T, IF HAE21 wkis 83565 THE 5 h
S A% I AR TR A L 0k B A b 2 R A
G2 X (P<0.0588P<0.01, %1, 2).

2.4 KEAMELE Presistink AmRNA % F K -F
RT-PCRY" 344 vk 25 L o (B3): L) B4l
LR, 5 I AR I K R 2R 2 b B Rl resistin
MRNAFESKIKP W TH =, 15 wke 18 wky 21 wk
[N AF L DA A (F A R IE AR IR A 0.48 +
0.09. 0.65+0.23, 0.874+0.11. 0.99+0.10. LA
21 wkItmEs W, S b, =5 A4
T2 L(P<0.05).

2.5 MIE L & A AR A AE KT Spear-
manfH R o #EPLE SFBG. FINS,
HOMA-IR. PC III. LN. C IV}HAS W3 EA
K(R3), R HA G #E L (P<0.0580P<0.01).
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WA # A L
B EH T
NAFLD# X £ 4%
B KA H R S48 PC I LN o\ HA
- NS 16 wk
x5 @A Ak W
NAFLD & % & NHRZE 0.54+0.23 0.74+0.32 4.00+0.99 99.44 +10.21
dAzAR. AR S NAFLDERIR 1.01£0.21° 2.03+0.58° 12.02 +3.32° 237.47 +50.77°
E Yt B 18 wk
i B UL AT .
W EF KR SIHRA 0.66 +0.37 0.66+0.18 4.41+1.76 94.33+7.79
ANAFLDAE A & NAFLDIERIZH 1.60+0.37° 3.05 + 0.64° 13.02 +2.78° 499.49 + 126.05°
S IRATEEATR. 21 wk
P=HE 0.52+0.20 0.79+0.25 4.36 +1.81 106.53 + 10.20
NAFLDIERIZH 2.96+0.76 4.14+1.07° 19.07 +2.78° 848.87 +204.04°

°P<0.05, °P<0.01 vs A8RBVHENTIBZE.

FBG FINS HOMA-IRI PCIl IN CIV HA

Ad 0.78° 0.67° 0.77° 0.80° 0.68 0.67° 0.76°

°P<0.05, °P<0.01 vs IWIBA.

3171E

NAFLDF AR HLHIAER 2%, HAT Lg% —m)
HR MR, BB Z N & Day S0 e il «
UATH” 240, IEANIRAENAFLD &AL H 1)
HUDFRS, IRAENAFLDI fi % P 220, iy
HiLENAFLDRAE K ENHEE R T, 5
NAFLDRA R JEIHEAN 1 R, 20024 56 E I E
3¢ SN ASH L B 25 I\ YN AFLD 2 Q£
A 1iE(metabolic syndrome, MS)ZE AT IR B,
NAFL DYl 2 £ 7 IE R AR AR 35 L. 5T
FIANAFLD & [T EF YRR 1 -5 I B s 41
LU IRITAAAN NS SRR
i, it B R ARG N i DR, fe sy I HKhT E
52 i 0 A R, I 1 R GO B B TA T
JIE, 6 BT IE AL ER R FE AR NS H Gk
FANAFLDFFAF4EAG3E 8 (1 52 M K m e L it
LD ARSI AP 2 HIR AN AFLDJF£F
YL I IEAT T 5T,

TERIRT 5o WAL RIHLHIE 7T, wi s
P75 2 N AFLDF K AR 7] AZENAFLD
AR ARt R B S AR, s IR MR TR A2 H Al
NAFLDRN BRI H 7735, RIAESE Rl TRDEH
SEhb RS IAE . RERE . IR R IH RN A
e, JErh IHER AN AT LA IR, AR AR R
WU D A AR I 0 LI A, 386 0
JFAE PR GURRY, RS A AT R 4, %o JHF T

TE R PR A7, JH40 I A 980 5 IR AR, JHEIE
DR T R FE 41 g 413 i (extracellular matrix,
ECM)TE N G 15 40 ik 2k A e FEDORR,
W T4t 2 4 AH 23 e S8 AR FIDTORR, TR U 4T 44k
JHAZHEG ORIV GHA B, b g
FR I IR] R RE K, 40 T 2 o o 2 23 N 1 4
2B IBWN I K, BT s T Al B K G TR B P e
JRUTRBE 2 InFE, LA21 wkipe Ky BH 2. I i 41 4
Ei%PC . HA. C IV, LN/ RIEECMAR )
MG 2= 46 bR, 5 A 44T 2 RE B 5 I EAH G,
PATT I S5 25 HL I8 7R I3 2 A 4 A 25 R
P IS Fifi A WS v M SR I () 4 K T v, RAEAE
NAFLD& R e #E i L T BT 21 4E4k, JF H.
22 A 8 T
AT AN AL S 4 7s, BT 2K
SFE AR R AR 2 B IEAE G, B
KPR SIRF V)M, Macias-RodriguezZ”
IWHIR S A YA R JE B VA7 5%, JF Haem
L1 A B A I AL R R R I mT RE ML A K
PUEE T L TR S-1/A K i) I A2 AR 36 44 Wi 4 12
HHAGLUTA) M HLIZ Dy fe, 4% M 52wk (1) £
B G 22 04 vy 3k R T R v Ak R
H(Amp activated protein kinase, AMPK)[¥)iE P
SRR IR A, R IR R SE R T o(tumor
necrosis factor o, TNF-a)&5— &5 SAERNF10&
BRI T PG IER B 2205 51 il s 2 30
i 5 22 I A IR R AP, BT R IR %
AT RN R AL S SIR R A R R
Bl e iR PR K BRI R R S, £ 4 AL
FFRBR T, AP ER AR b ) 3R B
wahn, 3 HH Spearmantfi e M4k £ 5
PC IlI. HA. C IVXLNE B3 FAHXAKR
Brsy 0.8, 0764 0.67. 0.68), FeRiifi %
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2 KEFFEALRIBALSMER. A: 15 wkiTHBZ (HE x 400); B: 21 wk NAFLDAEAIZH (HE % 400); C: 21 wk NAFLDf&

FIZH (VG X 400); D: 21 wk NAFLDARHIZH (H1.5% % 12 000).

1 2 3 4 M

1000 bp

700 bp

500 bp
400 bp
300 bp

200 bp
100 bp

3 RT-PCREBZXE. M: DNA marker; 1: 15 wktiEZH; 2—4:
3AIA415, 18, 21 wk NAFLDEIIZH; A: B-actin, 562 bp; B:
resistin, 282 bp.

(1) %15 5 NAFLD £ i fb ik e 2 D) AH oG, B
B EPIE R A R IR R A AL
FIETIHEFE MM, HEEX I a- T
W3l A (a-smooth muscle actin, a-SMA)FEA
B, Mo-SMA T BRI T A (1 A IR 40 7
(hepatic stellate cell, HSC), ##fEMHSCHI i
HCPT 28 A0 JH 552 ) [ 204 1) 32 2240 . HSCHEJIT
LR YEAb gt e o B R AZ O AE L HS CIYE |

B85 S K EC MR AR 2T 4R AL B B 5%
B HCHTER T B LR 40 0 nT RE LA S
PUFR LR H S Crb 41 i A0 5 1 55 B (e x -
tracellular signal regulated kinase, ERK)if ¥4
THNF-k B H, 8001 ALK 7 W TN F-a 55 1K) 7
AR R RAER T AN B R, Sk
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ARG, A BE T IE O AN 2T A0 0 K AR
JEPS, TNF-ou A 5 LS9 3240 1) B 22 IR
1, W R R AR A 2 R, AT A
2 AN 5 T O E R ORI N KGE B%, n s 41
LR WA TG R N I ik, HPtTGR
JFF 28 44 T P 1) B B2 O R 1, {2 BEHS C
7 /EECM. TNF-aid u] RIHS CA XL Jit 52
B BB, WD EC M B AR 5280 F 5
BT ALK up fferdil i 73 b e A0 AL KA 7
B1(transforming growth factor p1, TGF-p1)*".
TGF-B1 H AT A 22T 4 A f 2 1) 41 i
Bz —, JIE 550 B Wil
IHSC, i BECMIE i, ECM B figdi, 31
ECMYE AL N KBTI, fie &AL 4141
U R R .

B, PR HIR LA H VIR, JF
Honrfgiid 7 S IRMEHENAFLD T 4EAb (1 R A
K. DAL, PR HRPTER (1208 B s IR
PRI I AT o BT 54 76 7 YN AFL DI
2 Yk e R K. ELR eh T H R R R BLAR
PURAH R B ] A, SR 5 5 0 i S 3G
FETRFH T 2 Al 18 JEE i (0 B A A P BL ) v A5
— B ARIIBIEST.

4  SEXE

1 Lanthier N, Horsmans Y, Leclercq IA. The metabol-
ic syndrome: how it may influence hepatic stellate

iR EE

KB F I 4
ERT RREL
IR B AT &F et 55
YiAR &, B i
I F R @
F& 5T A TR A
76 5T NAFLDJF 4F
Y i R o B B
AT 4 de Ly o4
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