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Abstract

AIM: To investigate the role of insulin resistance
(IR) in the pathogenesis of nonalcoholic fatty
liver disease in rats.

METHODS: Spraque-Dawley rats were ran-
domly divided into normal control group and
model group. The model group was fed a high-
fat cholesterol-rich diet for 8 wk to induce nonal-
coholic fatty liver disease and insulin resistance.
The model group was further divided randomly
into two equal subgroups: model control sub-
group and therapeutic subgroup. Physiological
saline and rosiglitazone maleate were given to
the model control subgroup and therapeutic
subgroup for 4 wk, respectively. Hepatic his-
tological changes were then observed. Fasting
plasma glucose, fasting insulin, plasma ApoC II

www. wjgnet.com

and ApoC III were determined to calculate insu-
lin resistance index. The activity of lipoprotein
lipase and hepatic lipase was measured, and the
expression of ApoB-100 mRNA was detected.

RESULTS: Compared with the normal control
group, the body mass, fasting plasma glucose,
fasting insulin and insulin resistance index
were significantly higher in the model control
subgroup and therapeutic subgroup (fasting
plasma glucose: 6.46 mmol/L + 0.75 mmol/L,
6.61 mmol/L £ 0.45 mmol/L vs 5.48 mmol/L
* 0.47 mmol/L; fasting insulin: 78.82 mU/L *
11.13 mU/L, 78.48 mU/L * 12.94 mU/L vs 40.90
mU/L + 7.76 mU/L; insulin resistance index:
2248 +2.81,22.98 +3.47 vs 9.85 £ 1.15; all P < 0.05).
Histological analysis revealed that the rats of the
model control subgroup and therapeutic sub-
group met the diagnostic criteria for fatty liver.
Compared with the model control subgroup,
hepatic histological changes were milder in the
therapeutic subgroup. Treatment with rosigli-
tazone maleate significantly lowered the fasting
plasma glucose (6.01 mmol/L + 0.56 mmol/L
vs 6.43 mmol/L * 0.47 mmol/L), fasting insulin
(68.11 mU/L + 10.52 mU/L vs 82.48 mU/L *
15.20 mU/L), insulin resistance index (18.49 +
2.44 vs 23.39 £ 3.16) and plasma ApoC III level,
but increased plasma ApoC II level and the ac-
tivity of lipoprotein lipase.

CONCLUSION: Improvement of insulin resis-
tance in fatty liver rats can improve the activ-
ity of lipoprotein lipase and hepatic lipase by
altering plasma ApoC II and ApoC III levels,
promote the degradation of peripheral very
low-density lipoprotein and triglycerides, up-
regulate hepatic expression of ApoB-100 mRNA,
facilitate the synthesis of very low-density lipo-
protein in the liver and the transport of endog-
enous triglycerides, and lessen fatty infiltration
of the liver.

Key Words: Rosiglitazone maleate; Insulin resis-
tance; Nonalcoholic fatty liver; Triglyceride; Very
low density lipoprotein; Lipoprotein lipase; Apolipo-
protein C II
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fik B
B 483 B & A (IR) A2 3F 78 45 1 RS By AT
(NAFL) X 55 by AT LAY o 64 4F 7 ALl

Fik: RARAL A= G xR, g by AT AL A
s FB L (KL A + & 32 3k K 41 ) Fa i b I 52 B 4
(A +F A3 BRI L), 2o g By BT AR 2D & Ré 28
Fo fig s BT 8205 %) T A B K Fe B R BR F
3 BT T8 77 4 wk. VLI &40 K AT IE K AR
W AFE R FRE, BNl = aEFPG), &
Mt Bk By & KB (FINS), 50 8 & 38 ds 3
(IRI); #&m) 2 32 ApoC Il . ApoC Il K-F % fn 3
fig %% & fig By B(LPL). AT Jig b7 B (HL) & A= K
BT 4R 2% ApoB-100 mRNA#) % ik & .

LER LT, Pe AT 4A R R(ELFE s W AT ALY
0 e g By AT B dl) 5 = g s B K R LA,
BT Rk 2822 5 25 K 34 3 g 5 AT 35 W7 A &, FPG.
FINS#A 2 4t £ (6.46 mmol/L £0.75 mmol/L, 6.61
mmol/L+0.45 mmol/L vs 5.48 mmol/L+0.47
mmol/L; 78.82 mU/L=£11.13 mU/L, 78.48 mU/L
+12.94 mU/L vs 40.90 mU/L +7.76 mU/L), IR+
B 2 %(22.48+2.81, 22.98+3.47 vs 9.85+
1.15), o3 ApoC Il K-F A&, ApoC Il &K -FF+
21, LPLA=HLEG & 1435 54K, 4842 ApoB-100
mRNA 8 ik AR, &k ig F 49 BT s
74 wkia, 5 gl BFAL R s B2 bb B2, RS s AT
B0 K ST IR K AR AR AR o L 28 52 i B Kb
i JUBA 42, FPG, FINSKA%(6.01 mmol/L
£0.56 mmol/L vs 6.43 mmol/L£0.47 mmol/L,
68.11 mU/L+10.52 mU/L vs 82.48 mU/L+
15.20 mU/L), IRFA4%(18.49+2.44 vs 23.39+
3.16), 23 ApoC Il /K-F 4t &, ApoCIl K-F
&, LPLA-HLES /& P34 38 A, AT 20 2% ApoB-100
mRNA# £ ik & LA

it SR & e B BE AR R ST VAR T i RS D
K AAIRGNAFLAEA . 8 3d & i T KR,
IR, TAKE o ApoCll. ApoCIIAK-F
k3 ZHLPLAHL 89 B & 15, ik 98 VLDLA=
TG#) & ff, 1248 HF 20 2% ApoB-100 mRNA# %
ik & EFt, VLDLAERIEA A, M b
NIRETGH) 5512, i BT 2 JERg o i 1.
KET: I oRER B AR B R R B RIS, JRERE AR
BiRF; =BH i RIEEERER; IBE BRI
BAEEHCH
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AR5 M B W (nonalcoholic fatty liver, NAFL)
&M ZE A R, TR BRI ZE L, B0l
=B H wh(triglyceride, TG)7ERT4H M N HIAR,

JiE 5 AP i(insulin resistance, IR)/ENAFL &
R RV FH 4% 52 G, B I 7 3 ™), ZERRAIG
25 NE L 1 (very low density lipoprotein, VLDL)
(R 53 il e AUl R v, LGB Al I 2 11 IR I (-
poprotein lipase, LPL)FI i il (hepatic lipase,
HL) 50 WA 52 J5 Iy 25 (P 48, 3K P b g 140 9 4
W25 %M 82 1 C 1T (apolipoprotein C 11, Apo C
1D, T Apo CITTIMHIHAFALD . 4 SHR[5)
i, ApoC I FIApoCIII ¥ G BN Jik B 25 1)
¥, 3 HApoB-1005 i [ 73 filt AU 1] 3 225G
IRISL AR AL A S B, B AR IRAENAFLK
BURSE R e R 1 P AL AL

1 RT3

1.1 A S RSD AR, 241, &, HFE
190-250 g, miHh ERF2EBE i sE R sh o4
M. YFATIES: SCXX(Y7)2002-0010. TRIzol: In-
vitrogen’A il; PCRY B4R & : Fermentas/A i);
WEESEA & Fermentas A H); 514): FilgA T
AW TRE 7], DNA Marker: 100 bp DNA Lad-
der, TaKaRa/A 7]; DEPC: Sigma’sl); KRS
FZRMELISARFI & Kl ApoC I FMELISA
RAE. KERApoCIHIFIMELISAIKA & Fifg
TR ST B E BR A 7). 2 I {3 8
IO A BB 1 PCRR N AY: 48 [5 Ep-
pendorf/A 7] B HLIKIX (7K F): BIO-RADZ 7l
GENE" B G AL BE 2R 45 2 GENEA 7).

1.2 7%

1.2.1 285 422 K524 LU FESD K R T AR ic
G5 AR TR, BEALS b IE O AL (N Rl i
[ IR TR 2 (M4). NZH6 M., 13 F:. MZL18 5,
e B e E e wk 7. RTS8 wk i s IR I
e L] I TR S, Sk I K R AT S 23
VIBRAR, WIR K GHE NS T 252 s, 5K
Bk R 2 FUK B P 038 2 I BRAE T, JET 1)
2 UK BRI ML K R S 45 TR A7 K
225, M4116 4, N416 1, #4516 L HIRMNAFL K
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SUBEALASE S M2 2, RFLL8 L, 43 IR S Jlig iy FrF A
RO HEAL(DA) AT 7 s e 41(S4l), 57 &=l
07 v L R TR I R B RO ok 1R B A
M3 meg/(kged)™ % SZ A Bl A R I AT HE T -+
TRIAYT, DALRER S SHL IR I EAT 2 A (A 2 46
AR FIE T 16TT, i 4 wk, NAIAST4b
1.2.2 #A4r4m: (D)AFAZU# K A HEGL (G0
RIFHLNG A PERLE; ()R 2 IRALHE M b
SRR 0 2 i 1ML 4 (fasting plasma glucose, FPG),
ELIS AV & 2= i 1M ik &% % (fasting insulin,
FINS)/KF, FIFHHOMA-IRA R IR, IR =
FPG(mmol/L) X FINS(mIU/L)/22.5"; (3) ELISA
VIR L ApoC IT - ApoCIIIZK T~ (4) B S )
MAFLPL. HLWEYE; (5)RT-PCRIZEH MK U2
Z1ApoB-100 mRNAIERIE &, 51975 5PCR
AR5 5 s Bracting 51IREF _EFS-TTC
TTT GCA GCT CCT TCG TTG CCG-3', R
5'-TGG ATG GCT ACG TAC ATG GCT GGG-3',
SN 4 B KIS C, RS AMIEER. Ak
H A WK B2 457 bp; ApoB: 514741 L
5'-CAG TAG TAG TGG TGC GTC TT-3', R
5'-CCT GGA TTT GTC GGT CT-3', % 4c4F: 1B
KUJES6.2 °C, HL25AMEIR. Ak H ) TR
41343 bp.

Bt AR S8 HE A mean = SDFE R, [H]
4K RUAN [R] B8] 2 T L5 FH B 6 A9 365 A [
YK R 2 R L8 AT e AR B0 BT A 256 38
TESPSS15.048 tHR A HEAT 73 M b BE, P<0.058% 1A
NESATG2E R

2 BR

2.1 PR 2240 22 2 LR M4 BB IS T £ 8
wkJE ) TFIEHES (B ok /N S BRANTE, T4
M2 HEFIZE AL, 22 B0 40 M 0™ ¥ I 05 A2
P, DL/NI JE 32035 a5 Sk 2, 00 PR i e 3
JRLJTT P AT K ANAS —, B AN S I IR I i, Ut
W& R (EI1A). SALKRAESL L4 wkit) B
FIE 6T 205, KEFIHER AR E T —
SE TR T4l R g 107 A PR B o, O HLH 3
JUE 103 A P (1 4 M B0 B v T 7 i ek (41 1B). DR
FEZ LA w2 BB (AR B 3R 7K) ¥R 9T 2 R AL
B S AR Ak, AP A7 RO™ FE IR A (] 1C).

2.2 &2 K R FPG, FINSAIRE T4 J7 41 )5 64
T fE4 4 wkit) 10697 )5, SAFPG. FINS
FITRABEL IR TT 1 PG (P<0.01), DAIFPG. FINS
FITREVATT 7T TC W AR (P>0.05). BEAIHE 2=
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1 KERFFHALRIBALRNE( x 200). A: MALKFS wk;
B: S?H4 wk; C: DZH4 wk.

B BOR) ok 1 A% A1 I T LA i B IENAFL K
FUTFPGATFINS K MG IR (£ 1).

2.3 &8 K R 3 ApoC [l = ApoC Il 48 /£ F
BT A 0 A IR IR (T TR YT D), DAL
RIS ApoC I 75 H BN P (P<0.05), ApoC
& BN T 5 (P<0.05), A4 id4 wkit) T
WHIT A, SH KR MApoC I & B IEIT M TH &
(P<0.05), ApoCIII & EHA T i FEK(P<0.05); T
DA HIApoCIL . ApoCIII& EHATT H TG H i
AB(P>0.05). NALK R ApoC II FApoCIII
8 wkit JE ] AR R(P>0.05, #K2).

2.4 2K ALPLAHLEG & A T IR4 7 31 )& 89
TAL M8 wk, DALFISA L PLATHL BT
PEBJ NG R (P<0.01). fELE4 wkit+TAT7
J&, SAK R LPLAHL KBS EBE YT i T
(P<0.05); DAL KEUHILPL. HLIEEETE 59897 B
AELTE ] AR (P>0.05). N4LA B LPLAHL

Wi £RHE
Cho%FiREMAKE
JEf&%& @ (VLDL)
0 o AL A2
R AES
& Ji5 I B (LPL)#e
T R s B (HL) 84
pikF B EN
A, X AAPEE
A, LB
E&aCIl(ApoCTl)
Wk, mBSEEG
CIll(ApoC )R]
#H L EA, ApoC
Il #= ApoC Il 49 4~
Pz,
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[ DB 10

V= o Y
RATR IR R R
A M B E IR
o I by I KRR
A S kG
FHHMH F %7
BT A e, K
FAE R 20 B *F IR
202 3¢ ApoC I
ApoCIl 4 & #=
LPLAHL# 4%
Fo &M, I 5 HF
£ 5 Apo B-100
mRNA /£ /T 41 i,
RKN X R, IR
M B F AR AR
B MR g T A
PRI ER .

4R FPG(mmol/L) FINS(mU/L) IR
NZE(n = 6) 8 wk 5.48 +0.47 40.90+7.76 9.85+1.15
12 wk 5.43 +0.54 44.69 + 6.80 10.68 +0.99
DN = 8) R Rl 6.46+0.75 78.82+11.13 22.48 £2.81
TIvEsE 6.43+0.47 82.48 +15.20 23.39+3.16
S#H(n = 8) R Rl 6.61+0.45 78.48+12.94 22.98 £3.47
Fvesia 6.01 +0.56° 68.11+10.52° 18.49 + 2.44°
P<0.05, °P<0.01 vs SLEATTHL.
o~ ApoC Il ApoC i
FHuass Rl FHvarsE FHuaYs Rl FHvarsa
NE(n = 6) 1.28 +0.2554 1.38+0.2827 0.29 +0.0537 0.29+0.0463
D4 = 8) 0.80+0.5149° 1.01 +0.4462 0.36 + 0.0649° 0.33+0.0556
S?H(n = 8) 0.70 +0.3457° 1.10 +0.4085° 0.43+0.1072° 0.34+0.0621°

°P<0.05 vs NZESAYTAL.

o LPL HL
FHvassa FHvessie FHuessEl FHvarsia
N = 6) 1.452 +0.2761 1.435 +0.3372 1.308 + 0.3377 1.263 +0.2201
DZH(n = 8) 0.910+0.1364° 0.922+0.1614 0.832+0.1853"  0.842+0.1628
S?H(n = 8) 0.913+0.1760° 1.184 +0.1748° 0.790+0.0999°  1.194+0.1737°

°P<0.01 vs N4ESBITHI; %P<0.05, °P<0.01 vs SLENTAIL.

W PEAER YT AT S JC B WA (P>0.05). 1 B IE AR
%I G DALRIS ALK BRI LPLATH LIFI BTG PE N
2R BB, SZLK R AEZE B S+ 697 o
T, DALK RAE 2G5 W] AR (R3).
2.5 2K RApoB-100 mRNA & ik & & F 78
JF A JE 09 T AL RIS wkE, DALFISH]
KA S5NGK R H 1% R ApoB-1005
& FKHEIK B-actin [RIRT-PCR™ 4 K A8 L A&, D41
FISZH A BRI LB AN W 2 PR (P<0.01). FEZ
4 wkit) T I0GI7 5, SALK UM RT-PCR ™) K
FEAE PEAE B A YT 1T B 2 T = (P<0.01, [&12), DA
KRIRT-PCR ™) K & AH LLAR B VA7 1T JC W 2
AAK(P>0.05). N4LKFRIMRT-PCR ™) K FE A L
{HAEVRTT I 5 TC W A2 (P>0.05, K4).

318
AR A AN EEAT TR 1R Bl 4 S 56 R I R

A

B-actin
ApoB-
100

WNT

B-actin
ApoB-
100

who
AUTO
WN

2 SAKERBISRIG-actinFIApoB-100 MRNABYZRIX.
A JBITHI B ATTE.

WES, W FUE WITRAE i 107 1) A A2 e v e
SR P R R ZE R v i e T R i A 2
HARRTG, TG 55 8 8 456 R
VLDL, VLDLM# A LG ZELPLAHLI/E A T
B KR, AR RE T, ApoC I JELPLAIHLI
WS, fEApoC I AEEMNEIL T, LPLIE
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ApoB-100RE{E/p-actinfEE

»H FHvEss Al Fvarsa
NZE(n = 6) 0.68+0.0743 0.70 +0.0523
D = 8) 0.44 +0.0389" 0.43 +0.0644
SH(n = 8) 0.43 +0.0484" 0.66 +0.0943°

°P<0.01 vs NEBTTHI; P<0.01 vs SLESETTHI.

A LA 10-501, T Apo CIITNAG #IHILPLIYAE
FH. TGHEZ L /K iR J5, ApoB-100 X ApoE+ Al
RN, AR k) FE RS 1, #ELPLXHL
HE— KM, B 5 AN ApoB-100, MR % &
Ji H 1 R A AR IR FE R B, IR IR R e
T2 1 R TR 38 T 2 1 52 A B AR
JEVLDL. ApoB-1007EVLDL) & e &
FAE, ApoB-100 ) VLDLA BT AT, fn it
ApoB-100% /b, Bt/ b VLDLIK & Rk, fF
WG B N IR PET Gl A e iz g, 3T G
AR TR, H A poB-1007E HT 41 i (1) g it
HegMh i Ak BREAE FH, DR, ApoB-10075 BRI
DIENAFLI) R AR R i F v o] R A7 o 224
FHEBLTRIRE T, R 2RI TG/K AR, 1M A i 41
STk FE 43 il TR TSR 2 U 25 1R MU 1 e T 40 M 45
TEETG A VLDLA &M, 18] I sk 55 5 2 2% 41 3%
LPLIEH, MELPLAGETE T B, TG fifisiz, 5
FCVLDLEFF Ak, N S TGILAE. TG/K P54 i
SINEIR, F= A GG ERN L TR K AR I JHF 4 g
W BN O N, TGN B R, K
S (V090 25 MR I R A 2 R A P 4204, T A e ) i
17 T3 P v Bk N5 BSUT 40 P e b AR S A b 2,
Tk ke 5 e i 25 g 0 BR AR, 3E— 25 =
JIGTUE R, 3 T 4 e P I 07 HE AR T 4 A
Ll N AT 91511 R

AT 5T S i HES DK BUAE £ id 8wk
R CE SRS, AR BED) R R AN [
JE (P 400 R i 42 40, Gk 3 T I T I L 22
L WRRAE®; 380K EPGAIFIN S 5E,
FEHOMA-IRA X, KILAGINTIH K HIFPG.
FINS. IR#SH & TN, W60 i 0 o S 4B
TR IR, [R] A A B B 2R AL A A B
Fh. MVLDLIARE & 2N T, 43 AR i 2%
ApoC I FApoCIIl, ifii2¢ 1 LPLATHLP)EEVE,
DL T2 ApoB-100 mRNA)FRIL &, 45
R, AR FFOR B 2% oL P LRTH L i 55
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T KRR, SEVLDLAESNE B, |5
i, i TR BRI 2Z Apo C 11 & & F4 1K, ApoClII
EETE, TLLAAApoCIL & & KA ApoC
T ot T v 2 4 K B L P LRI H L 1) il i 1
fi%; T H IR WG R U2 ApoB-100 mRNA
FIERBAEHE KRB BA%. IX 30 & T B
By ZHCPT i 107 K BB T4 LPLATH LY
W I R B, DASSOV LD LI Ab J B i b, B ok
PESNE] T VLD LAE K BT L2 (& i, 2R
#0517 ApoB-100 mRNAZERF LR HKIE, il
ApoB-1007E k1) & ek, T 32 i 4 5
PETGIVLDLIA K, 18N IEIET Gis Hi sz,
TN T GAE B AR, AT 300 3 2 A K B
MR LPLITE AL KB, ARG AT 2H K BUAILPL
TR R OO R R B R ALK L PLE
NBE, 23yl I TR VLD L B, K B
I TGIILSE, AE3E K IR AT 0T k.

Bk BV Ay W e — WA T B 25 B 2, ]
T s B 2R ) AU A I A L,
LWL HE Ay LIRS 2 AT 9T R,
K 2 BN (CE B ER AOME A0 BRI TV, Rk
1718 wkisg IR B 1A TR B SALK IR AE 21 4 wk
3 mg/(kged) ) TR IR 2% 51 Wi (SC I AE) T Tive
7 )5, FPG. FINSHITRENE Wi T X6t 20 i 15 sk
fi%; ML ApoC T =08 7 X BUZ ARG, i
K Apo I S g i 0 AL T 1K LPL
FVH L (1 8 3% 2 2652 G 07 o6 A BRI TR 4 20
ApoB-100 mRNA 1A 515 i 17 JH- o] JE 2 B
Thim. NS FRPREIGYT AT (1578 wkiN) G
A Ak Ui B T ok R %A% 1) I e B S5 ek A I 0 T
LI A K EUHIFPG. FINS, S0 g 105 FF K Bl i
IR, Jf H A& 48 11K Apo C 1T /KPR B A 1
I ApoCHIK A s L PLATHL () Bl % 2k, 3m
A1 JEIVLDLI B, 35 inH 4121 ApoB-100 mRNA
(R 2235, PRl T 40 T PAY T G T AR R T 400 i G 7 92
T, SO T TR D Ak, R e 0 T B 1
HITEH.

NAFL BRI 2L 5% Ao A7, F iR 211
2o IRcH DL s 2 — B Tl AT A R, K
ATTRT PASE R B 0 B B = B B0R T, R ApoC
1. ApoCIIIHRIE VG IT T BAE iy IR
(0 7%, 8 R 7 JEF (R 1 PR v o7 i 9k 38—
a3~ AEH.

4 SEXB
1 Raszeja-Wyszomirska J, Lawniczak M, Marlicz W,
Miezyriska-Kurtycz ], Milkiewicz P. [Non-alcoholic

NZAEE
KA ey F
WL YT A
ApoCIl . ApoC
MM &4 & A 45, T4
H1 3% I3 Rg W AT 09
F Bz —, AW
AT 49 16 IR & J7 BF
T AL B B K ey AE
iR e X 5 ]
R & LR
&
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