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Abstract

AIM: To investigate the effect of rosiglitazone
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on insulin resistance and adiponectin in non-
alcoholic fatty liver disease induced by high-fat
diet in rats.

METHODS: Thirty Wistar rats were randomly
divided into three groups of 10 rats each: model
group (high-fat diet + intragastric distilled wa-
ter); control group (normal diet + intragastric
distilled water); and rosiglitazone group [high-
fat diet + intragastric rosiglitazone, 3 mg/ (kged)].
The levels of triglyceride (TG), total cholesterol
(TC), aspartate transaminase (AST) and alanine
transaminase (ALT), and homeostasis model as-
sessment of insulin resistance (HOMA-IR) were
investigated. Histological liver sections were ob-
served by HE and Sudan  staining. Adiponec-
tin mRNA in the liver was detected by real-time
fluorescent quantitative RT-PCR. Adiponectin
protein in the liver was detected by Western
blotting.

RESULTS: There were significant differences in
TG (1.51 £ 0.37 mmol/L vs 0.98 £ 0.51 mmol/L,
P <0.01), TC (2.74 = 0.65 mmol/L vs 1.71 + 0.37
mmol/L, P < 0.05), ALT (450.20 + 244.12 U/L
vs 264.56 + 48.44 U/L, P < 0.01), AST (460.30 +
310.13 U/L vs 196.11 £ 52.23 U/L, P < 0.01) and
HOMA-IR (3.46 = 1.16 vs 1.07 = 0.26, P < 0.01)
between the model and control groups. Rosi-
glitazone obviously decreased the level of TG
(1.27 £0.50 mmol/L), ALT (360.26 +244.37 U/L),
AST (300.20 + 233.13 U/L) and HOMR-IR (1.44
+ 0.37) (all P < 0.05). The effects were confirmed
by histopathology. The mRNA (552.40 + 268.13
vs 215.95 + 135.87, P < 0.05) and protein content
of adiponectin in the rosiglitazone group was
higher than that in the model group.

CONCLUSION: High-fat diet may induce non-
alcoholic fatty liver disease and insulin resis-
tance, and may lead to abnormal increases in
aminopherase and blood fat level. Rosiglitazone
can improve the fatty liver and insulin resistance
induced by high-fat diet. The mechanism may
be related to adiponectin.
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Fik: 30 3, (
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ig) [ + 3
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(western blot)

&R ;
(TG)(1.5140.37 mmol/L vs 0.98+0.51 mmol/L,
P<0.01), (TC)(2.7440.65 mmol/L
vs 1.7140.37 mmol/L, P<0.05), ALT(450.20
+244.12 U/L vs 264.56+48.44 U/L, P<0.01),
AST(460.30+310.13 U/L vs 196.11£52.23
U/L, P<0.01) HOMA-IR(3.46+1.16 vs 1.07 %
0.26, P<0.01) .

TG(1.27+0.50 mmol/L), ALT(360.26 +244.37
U/L), AST(300.20+233.13 U/L) HOMR-
IR(1.44+0.37) ( P<0.05).

PCR
Adiponectin mRNA(552.40£268.13 vs 215.95
+135.87, P<0.05)
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B AR 250 A4S 5 ek Az, H
o DU s A AR ) s Ay D o L
ol W A58 1t A AR S s D) A O AR
RS T i 15 BT (non alcoholic fatty liver disease,
NAFLD)IF A0 2 KM BT, I 2o B 2% 60
FIRFSE AR 5 7. HRITN AF LD &SR LN 1
R, JRERZ A 310697 T B ©HINAFLDI
KA 5 g B FZ APl (insulin resistance, TR)% )4
S g B 2 (adiponectin) 5 2 8B R 95 1) g
Sy 22 Pl e s D) R, Nt BAT I ot
R & S K RNAFLD, W8 B i =4kt
Jadiponectinft FFH 2 [ FRIAAE DL, K H B 5
2 HOR) 2 R A W o H AT P, UL B R 4
Hid X NAFLDJBE & 2= ARG 6T R0R.

1 #RRTSA

1.1 & Wistar K305, 2%, I A ilk
PR AR SR S L. TR 180E10 g, Bl
84-6 wk, 7> FEAAFRAEIRE22°C-28C A =
o, BIIEA512 h(6 am-6 pm), SEY6 R WV k1R
1wk, REF#EAE, AR HEEE A -
YA R A E], Hal AL R P )
il (roglitazone) s &5 =% 3 s vd (i) A PR A ]
APAEES: 05110012). MUH . =B Hmi(TG).
RHIEBE(TC) e % B I 2 (A IH [ ¥ (HD L-C)
IR P it 5 -H[H B2 (LDL-C) . N2 MR s
HBE(ALT). RAAMRALELBIEAST)I
R G LR AR TR R B AR A | P
RNAHGRAA £ R Neasy” Lipid Tissue Mini
Kit, IF3EFEQiagen’A F. RealMasterMixi Y
P E HPCRIAA F(SYBR)W T Tiangen 2 ).
DNAEngine OPTICONTMSE I %% ) i S PCRAX
M Research/a &) 7= . & 43 AT A Beckman
3l P4 . Adiponectin mAbIA T35 FR&D /A 1,
B-actin mAbJE T3 [E Santa Cruz/A v, HRPARIC
ek AU, ECLALZE R OGIRFIE T
MR, KERIENERETEL wk)g 70 425 Pkt
WAL BRI DA S A, 100, X TRt
FEL AL WA e 1L K2 B 2 B S 56 B )
LA, A, B BoKieE it dtae
BP0 N21%, 19%F160%; 670 20 MO v vy g 1]
FHCH 8 T RN 20005 A 1% MH [ FE, H b2
P 24 B SEB s o at), R, B
W AKA S P e 553 ) 4 18%, 63%A119%.
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o TC TG HDL-C LDL-C ALT AST HOMA—IR
(mmol/L) (mmol/L) (mmol/L) (mmol/L) (U/L) (u/L)
1.71+ 0.37° 0.98+ 0.51° 0.64+ 0.15 0.17+ 0.09° 264.56+ 48.44 196.11+ 52.23 1.07+ 0.26°

274+ 0.65 151+ 0.37 0.47+ 0.16 0.54%+ 0.23 450.20% 244.12"
0.53+ 0.16 0.28+ 0.09° 360.26+ 244.37" 300.20+ 233.13% 1.44+ 0.37*

2.34+ 0.41° 1.27+ 0.50°

460.30+ 310.13" 3.46+ 1.16

P<0.05, °P<0.01 vs : °P<0.05 vs

DR E K B R Bt i, Ak SR S K A . 5
RoIT 46 ), 2 H1 B A 65 % € I BL 2 A 21 i 3

mg/(kged) I tig. AR 0 B A H LS
HZEK, JLHET8 wk.

1.2

121 . (INS)  #IA7H4A

ARtV 5E MK Gpo-PapiZilll 52 TG; Chod-Pap
EMETC; HfecHERFVEMEAST ALT; JHURE
WEINS, 47748 1% 24 Fvd B AT R e &
EIPIEE(HOMA-IR) = FINS X FBG/22.5.
1.2.2 HE H%- A K B JHF I ] — 388
P71 72 740 g/Lr Pk F I G2 phi i, DI AT
HEY 0, Jeis FUEE. 5 B o BTk 4 1)
AT IR PHITG A, B s,
1.23 RT-PCR Adiponectin
O A UV BN R R AT, $%
I RNeasy” Lipid Tissue Mini Kitffi5 B2 HK
BRNA, A,g/Aqe EUAE I E1.8-2.02 1], FritHL
(1) S RN AL B IR BH & H vk %5, v] LB Sl 1Y)
288, 18SHH4IX 17, H28SZ) A 18SHI21%, U W] H:
SERENE. -T0°CARAFRF . RNAJCAT I8 ), BA
SYBR Green [ fE 426Gk}, AT S 3¢ HRT-
PCR. Adiponectinf{/PCR 5|#): 5-TTT CCT ACC
ACA TCA CGG TGT A-3'(_L%), 5-TGC ATA
GAG TCC ATT GTT GTC C-3'(Fii¥); p-actin
[(JPCR5 4 5'-CGT GCGTGA CAT TAA AGA
GAA G-3'(_L¥f), 5-GGC ATA GAG GTC TT
ACG GAT G-3'( Fiif). 20 uL4k % %45 Master-
Mix(¥ SYGB, Hotstart 7agfi, dNTPs, Buffer)9
pL, 25 mmol/L dNTPs 0.2 uL, 25 umol/LI{5|
Y#0.5 uL, WY ul. [VgcAt: 94°C 2
min; 94°C 25's, 58°C 30's, 68°C 30 s, 40 cycles(%}
ARG E SR 1IR), 68°C LEHS min, fi55°C-
95°C IR AR M2k 20 M7, 12°C &b Y. R 17~
WIREAT By NEBH s Pk 20 BT AR e . AR 2 1)
(PIbnfE h 2 15 2 Adiponectin & B-actind& K FiA
(AR, LLAdiponectin 5 B-actinAH X} ¢ 5 (1)
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FLAE K Wt Adiponectingé A 5. REAMFE S A3/
AT,
1.2.4 Western blot Adiponectin

WA AR A, S AN ER
fi# (20 mmol/L Tris-HCI, 150 mmol/LNaCl, 1
mmol/L EDTA, 1 mmol/L EGTA, 10 g/L Triton,
0.001 g/L leupeptinfil1 mmol/L PMSF, pH 7.5)"
A1, B0 L. BCAVEER A FUE R, 20 pL
FEARAZUE A, HASDS-PAGEHK, 2R )5 Hify
FURHIR AT 4l Z M5 L. 50 g/LIAR WKy E H1. A
Adiponectin mAb(1 : 2000)5B-actin mAb, 4 °C
Hid s HRPARC —HU(1 : 2000)0 7, PBSTUE
Jlit, ECLAL 27 R fm Rl H Ay o e .

¥ Dimean + SDE 7, 4R 2%

S RS R ) R 3R 7 2200

2 B8

2.1 . HOMA-IR BB TG, TC,
LDL-C, ALT, AST }2HOMA-IR )45 [0} 21
HA BT 5 (P<0.055kP<0.01), BHAEAIEIGTT G, 1%
HMTCHBIA I L W EVEZ R, MTG, ALT,
ASTLL KX HOMR-IRTH 2 5l 2455 (P<0.05)(F 1).
2.2 HE 5 R FRAL /Nt 254 5%
He rh g KR AT TSORPRFE S R Al L %, 2
(M BRIYAT S T, BFA MRk, B2,
KIATEAZ Ja b, W55, I G Wl 3%, o
I Sk 4 4 s (1 1-A 1), 0 PHITTSE £ )5 A WL
BRSO Y (B1-A2). BRI HI 4 HE L (4 0]
DD /N I I AR, A AL BH S JH 40 2R E
PG I (K 1-B ). S FHTT R A L /> &
FELL A T /N TTRR (11-B2). BB 41208
HEZ2 ] UL5RIE M 41 M K s/ N (9 s
AP, DA 2. 40 P T 7 7 T
IKFN2/30A b, E S FFALSULE B G AZ R A
A HT 41 PRIR U AN 5 1 40 e, R LB S5 A T
Yb(BE1-Cl). H PSS, [FRE ) WA
Y2 23 S R R AR D& AR, JHE Al N 7R i R
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. 1 FFARM
, HE( x 200) B2 3 Il
(% 400). Al-2:
; B1-2:
; Cl-2:
Adiponect’in
IR
Adiponectin
IR
x& 2 FF4ALRDAdiponectinBImRNAZRIL
pari:| EXEE 30 kDa
666.12+ 273.45°
215.95+ 135.87
552.40+ 268.13%

%P<0.05 vs

KBS E R BIE (B 1-C2).

2.3 RT-PCR #% 2] Adiponectin
mRNA [ I8 B WAL T D B4 (P<0.05),
YW VE T )5, AdiponectinffRiIAH £
(P<0.05)(32).

2.4 Western blot 44| Adiponectin[1) & [3R1A
KT R AL, B FIA59T f5, Adiponectin
(12518 2 (1812).

3 e
1 0 P 2 24 o D IR0 S 850 100 U g i 5 Bt 2 1)

2 BF4RLADPAdiponectinZBBIRIX. 1 22
03 .

— T BRSO T 0 I SR A 2 B
5 IR0 P R DL R DL, e DL ER s DALY v
e FEUR, MM ANAFLD & A", @ IR
PR E W FIRMLHI AL, H ATIROK fUE
T E LAY g 32U AL SR AR L Rp iR 2
PRI FIURE T G £ M SRR . e R I MR SRV
= A v R R s SR R AR, v v g
B FRIE R HAT nT SRR TR T8 EAN A AH
X BRSO AR B T SR IR AR Al
JHERIE PRI T G2 2 19 19 5 4l JHEB 7 A= 1) e
FIBEAR, FERE = A RO RP s B, 7= AEIR. 24
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TRR AR JG ORI E TG 10 )1, DR DA TR Jige &% 22 41
il i 7 2L 23 %) B A A R sl 5%, 3 R B Joe & i 14
I, ASETE A 07 59 0. AR SEB6 R FH 3 SO A IR
U3 R 31100 I 7 P v M K £ T 55 Wistar KRR, P
718 wkfa, KRBT W] 8, s R
. AIRIUAE, JF2h . FFLEUN HE 2% R R
U5 1 T A0 B ORI BN P R T s AR v, BAOK
PEARYE S 2. JH-40 A 5 A2 Pk T AR 2102/3 D L.
[ i K B THOMA-IR$RH It 31, R 9 i IR T 8
wkAE I 5 A K BINAFLD 75 JFIR.

Adiponectinst H i & BUME— 1 tHWAT2»
WA TR TR 72328224 g s A R 484 K e 3
KMk />, Adiponectinde A F L K & A
5-30 mg/L, JyHAhw WER 36, At T
B, AR TERZRL. Adiponectin 58 &
A RNEE b IO R s I 5 KT 2
SO, SRR R BURE . A R K
HEIFAHSE. Adiponectin/K VA I AN HHEE Y
ARG T) S 2 ROH J s B 3 1A 9 8 sk /b, HL
AR 25 5, AR 2RO R 5 I Bk 3= gk — 20
T B, AdiponectinZK 1 [¥] AR 5 B i 22 Uk
(¥R BEAR AT, ARS8 RN AFLDRRK
BRI, JFBEIR N E N E#. 1IN AFLD4]
AdiponectinZK 1A, H.55 8 5 28 Gud ok 1) T
FHAAT, 327 v I £ 30K WU 9 I 1977 48 i
(34 2 F o3 hee . Horp, Adiponectinff)
B mI e LR B B At T 4 5 DL AR EBIR 1)
KA.

BEME — Wil2(Thiazolidinediones, TZDs)#j
WA AL 2 B 17 40 Y i 25 I 10T PR (FFA)
0988 PR AE IR ¥ (TN F-o) VRS T, 389 T 4 75 B
(IR, [) A e i B 2% PR RO, TS It b N
FFA)/KY-, BESMHI NG it S AL AN TNF-o i) 35
Pk, BB IE FEVE IR 5 7 AP I 5 % 31 Je T 41
2. RERYEM A Ak 5l 2 21 i 0 T
FAIE™Y. Caldwell et a/™" ] ks 5B IA 77 Ak
RS 1 g 7 A e WA R U BT R, R T
itk Z0 I BT 5 5 BRI R, O T
Y. Belfort et al>™ 4 B i} 9k AR B2 2 B JR s, 45
TR UE SRR AR TR 1 I D5 1 S 46 ) B AR R
% AR LA EpollLig F1I I AF K45 mg, JLit
6 mo. HFTG. WHIN & S e 2z i W] W o3, JHHE
R FE AR B Bk AR, (L KA 1) %
AR B — P RS, B A B2 PPAR-y
WA, PPAR-y7E G Wi 240 23 20 F 4 (1) 45
PE o, XG0T 40 M1t A Fn 2 S . IRARGY

www. wjgnet.com

Mty () 3 KA R 42 4 . Yamauchi et a/® e 51
56 Hp R B2 B I e D Sk D I . LA 2
NEWTALZA I R HEAR, JRARIR, 5 ARSI I 45
BN, B A3 1 B A W 4K R A T o vy
T IE KT AL, {ELAE T R A A
FIT o P LU AR 0 ) S R B, B B B O T fiE
SRR T T 53 A, SRR gD BT T B A, I
A HE eIl I 2 Adiponectin W\ T 22 g AT IE A5 Y
JIEZH 2R IR 5 J ).
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