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[ 818 AR BRBERRK;, BhHas, KEKEE, ZEFBWHE T RS FRRT

[ ZE] Bf #HdFEATHRLEFRAKRABHALBEKREAZRE T KB 74 B -F %8 mRNA £ & 8%
Mo ik KMBBEAHRALN R FMRRAXREE, FAEF ot —Sh S EHLHERITE BHEK
RRELTFRMIT 10 mg/(keed) 677, B AL TR OB R EAN K F G AR P EKE %R T KB 4
B 7B mRNA 89 23k, R JWAHRAAKXAT HEHEE9 2T A AR A4 0.76 20. 28 mg/ (kg
min) kb 4.26 0. 70 mg/ (kg*min), P< 0.01] « FARMIT & T AAZ K E7T AR KN AL T IEHE mRNA d9 &
HEFABFM(0.25F0.12 1 0.29 0. 11, P> 0.05), 123490 4K F L a4 # R %41 ( 1. 18 £0. 12, P< 0.05) . ¥F
RALIT S 75 B K RS 8 A% B F KB #p#] B T35 mRNA 49 % % 9 B 4K F & A5 K746 47 22(0. 15 0. 03 1 1. 21
10.03, P< 0.05), 5 & AR R 5RME F A EF(0.1530.03, P> 0.05) o & IFE AT FFA/E A G KRS 54
LREBHEE SR T KB 4 B Fi% 5% mRNA 89 &3 A4 K (r= - 0.97, P= 0.000) . &5if FHRMATREE S
FHFOR S EMRA KRR AL F mRNA 69 & X, {286 1E A & 69 B T KB 39 %] B T % 5% mRNA % & K-F4/5
VAR B, X T B4 5 T F R AR T RIS AR R R a9 4 KR A .
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Effect of Simvastatin on Adiponectin and Nuclear Factor- Kappa B Inhibitor Kinase mR-

NA Expression in Adipose Tissue of Insulin Resistant Rats
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[ ABSTRACT)] Aim To study the effect of simvastatin on adiponectin ( APN) and nuclear factorkappa B inhibitor kinase
(IKK) mRNA expression in adipose tissue of insulin resistant rats. Methods Insulin resistant rat model was induced by
higlr fat diet feeding. ~Twenty five male Wistar rats were randomly divided into two groups fed with either basic chow ( n= 10) or
higlr fat diet ( n= 15) for 10 weeks, then assessed by euglycemic hyperinsulinemia clamp technique. ~ And rats in highrfat group
were randomly divided into simvastatin intervention group ( n= 5) and norr simvastatin intervention group ( n= 5). Rats in sim-
vastatin intervention group were fed with simvastatin 10 mg/ (kg®d) in gavage.  After 5 weeks intervenient treatment, APN and
IKK mRNA expressions were tested with RT-PCR. Results The glucose infusion rate ( GIR) in higlrfat group decreased sig-
nificantly compared with basic chow group [ 0.76 0. 28 mg/ (kg*min) vs 4. 26 £0. 70 mg/ (kg=min) , P< 0.01].  There were
no obvious difference on APN mRNA expression of adipose tissue between simvastatin intervention group and norr simvastatin inter-
vention group (0.25 0. 12 vs 0.29 £0. 11, P> 0. 05); but they decreased significantly compared with basic chow group respec-
tively (1. 18 £0. 12, P< 0.05). IKK mRNA expression of adipose tissue in simvastatin intervention group decreased significant-
ly compared with norr simvastatin intervention group (0. 15 0. 03 vs 1. 21 0. 03, P< 0. 05), with no obvious difference from
basic chow group (0. 15 0. 03, P> 0.05). Conclusion Simvastatin could not increase APN mRNA expression in adipose
tissue of insulin resistant rats induced by highr fat diet feeding.  But simvastatin may restore IKK mRNA expression in adipose tis-
sue of insulin resistant rats induced by highr fat diet feeding, which maybe benefit from the antr inflammatory effect beyond the lip-

idt lowering effect.
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RIEMREEY o T2 A PR R, &
W FCREAR I = AR A VT ( simvastatin) X 5 8 2 4T K
ST T AL R Bk 2R AN A PR 1 KB A0 R 3 ( o
clear factor-kappa B inhibitor kinase, IKK) mRNA 1% [
S, Al PR L FH AR 7T S 24 o3 JBR B SR IR DTN 2E
FRRAE SR S BB KA

1 MR

1.1 fEREH

EREHETEENAYWRESE —ERLRE
WS B RE RV E G 22. 60% A 4 4 3.
33% HE K 48. 88% AR JiE il 3. 37% ABL K 4 6. 88% -
55 1. 19% % 0. 80% Fu k4 12.95% , & A & &
i 28. 58%  FE Fii 9. 59% #n 8% K A& 4 61. 83%) -
BB A AR 100 g Mk 75 g, E
ey & B R 9. 12% - 8 i 71. 16% 51 8% K L & 9
19.72% , % 3~ 4 RE#H — K FHT 4 Ckf.
1.2 R 4sr4R

4 W4 7 U K Wistar 18 £ K R 25 R, R E 50~
Mg HFEEMA¥MEF _ERZRAHFQ
R, ETHERIIBEHEENEFRHE A RN
A EEAREFREA(n= 10) FEEARERL(n
= 15)[ RE 4 65.3017.68 g tt. 64.40 £8.98 ¢, P>
0.01]1. #ES5 R, ARH B HHZE ALK, &AL
FHRE. REI0BAGAMNEHEARR T, FHK
MAEE 5 RATE® MM —= ¥ R & &4 Kl ke,
TERSFRAER. SEALEREARELW 10
RARBA S N & REITH(n=5) FELRMIT
BITHE(n=5) . ERANRRERESHWS RAR
ks Eab AR R AR, &R R IE T AR ERAIT BT
HBR ST R AN R B FRMEITHATAT FR
Mo 7T S (BR ) R B B ) 10 mg/ (kged) MwiE £ A
BEAEMEER, ARt AR RFAAERRET
ATEBELAEE, RERAS AL
1.3 IEEME = MmEKRSEHRRAR

Bk d 5B XHt[3]. ZTHWER 14h K E
B 10% K A 4G 8 0.3 mg/keg SR RRBE, 48 £ H
Rkt i # ik, E B2 E4EE T AT A,
HERFAEL KEHE ANECEEHEE T
LRl EBE-RBEEHE2 XABSATENE.
# F 30 min, 50 Bk B 1 mL ) 5 AR i A (= E 5
4 /8] One Touch Ultra M 42 0) &AL R 5 & 2 n v&
JEB R, R ESABR A EHNBEBENH LA AR
2514 50 mL AR 5 £ E 5T & (40 U/L) &2 10% # &

VEVE ST B, B A BB T HE R & (IMS SP-500
Ay, BAMERSF(EREEPERGE R
£ ), BrE R 1,67 mU/(kgemin) , & 5 min 33 fik B
i 1 A, mn A A T EAE £0. 5 mmol/L B FF
WEE R B AE, WEE 4~ 6 mg/(kg*min) . F 5 min
W ¥ — ok, V8 B & HE f 7E & (glucose infusion rate,
GIR) {# fn #% 1% ¥ £ £ Ah & £0. 5 mmol/L, % 42 3 %k
mAEA A Ak B e R, B R kR
2L MRS THR G ZEATF R EEF. &
it 2h, & 10min BEHE—RFE . kAL
BF % & 4 000 r/min /0 5 min, 4 & M13% - 20 Cik
Py R
1.4 EBEUMAEFNLALFRA

TS EAE, ARES 14h TKXEIHZ 10%
A A A EE(0. 3 mg/ke) AR HE AR BE 5 0 IE 2 R B,
FE 4 10 & 8 (%= B & 4 /A ] One Touch Ultra i ##
L), o S UK 8 4 000 t/min & /8 5 min, 4% MF
BE- 20°COAEF. AR miE RS xfig 8 £ 0 <
HXF ELISA %, RAl&WE &R Z 8 R A
7. M1E H g = B (triglyceride, TG) « % A2 & B ( total
cholesterol, TC) - & % J& fg % & fE & B% (high density li-
poprotein cholesterol, HDLC) F1 1K %5 & g & & £ & &%
(low density lipoprotein cholesterol, LDLC) | & % f| &
B2 & 440 4 A DUBE i, i 7E 5 B B8 T BR ( free
fatty acid, FFA) U & % A bt & 3%, 1A F 0 B 5 7 2& &
EY TR BERARHARTRATERE
BT - 710 ChkFHEFENMEIHFEE KK mRNA 89 %
o BURME 2 B Bl A B4 AR E, T 8 A A RS B
A,
1.5 HHERBAEHMERNENERRSZEF KB
HIHIE F 3B mRNA BFRIE

. RNA #4142 # B RNAout & 7| & (TaKaRa A& #
YA RN F W &) U E, UV-1201 B £ 44
HKAE TN E RNA R EFash £. & RNA By A260/
A280 414 1. 68~ 1.91, B 1 Mg & RNA % B RT-
PCR X 7| & (TaKaRa A% = A HH KA 5 H &) it
BH & A cDNA, R 3% fm A 2 x Buffer 5 L. 25 mmol/L
MgSO4 2 HL. 10 mmol/L. dNTP 0.5 HL.2.2 x 10’ U/ L
AMV 0. 5 HL.50 Hmol/L Oligo-dT 0.5 HL.4 x 10" U/ L
RNase #1 %1 7| 0. 25 HL.ddH,0 0. 25 UL, K K7 & 4 #
65 CZ M 1 min 30 CiE K 5min_ 15~ 30 min 4
HEFEZE 65°C 65 CE# 30 min, 98 'C5 min, 5°C5
min. 47| B cDNA 3 ML #% 1A 7 & 3t 87 An N\ 4F ¢
B EHETE AR AFRAE A K) #HATH
¥, FEELE o Bactin B 5| 471k 3t 5 BCER[ 4], IKKB
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Sl E A 4 F &M F W3 F 55 NM-053355
(15281928) . figBk £ G141 4 L 5°-AAG GAC AAG
GCC GIT CTC T-3’, T 5 -TAT GGG TAG TTG CAG
TCA GIT GG-3’; B-actin 5| # % £ # 5°-CAC CCT
GIG CIG CTC ACC GAG GCG-3", T i# 5°-CCA CAC
AGA TGA CIT GCG CTC AGG-3’; IKKB 5|47 % t #%
5-GGA GIT TGG CAT CAC ATC G-3’, Ti# 5°-GCC
TCA CCA CCT CCT CTA CT-3’ . PCR 4 f: FEBx &
95 CHIZ M 5min, 95 CEH 20s~ 62°CHE K 20s™
72 CHEf# 30 s, 3k 30 M6 2, 72 CF X M 10 min; B
actin 94 CTA ¥ 3 min, 94 C& H 30 s~ 55 C3E k1
min~ 72 CHE# 1.5 min, 3 35 MBI, 72 CH I # 7
min; IKKB 94 ‘CF 2 14 3 min, 94 CH 4 40 s~ 55 CiE
K 1min~ 72 ‘CEf# 1 min, 3£ 35 MEFT, 72 CH I
7 min. RT-PCR 7= 4 & 2% 37 A5 4% U B =2 0, &\
ID Kodak Bt R 2 R G 2 EH W49 R EHEE,
DLE B9 4 4 Fo B-actin 4 4 B9 K Z H B R X B mRNA
Bk AF. RI-PCR EE 2B H K.
1.6 SHitFELIE

BTE %A R SPSS 12, 0 31 4 3 4T 03+ # 2 M.
& 5 & 8 R M 48 2% (insulin sensitivity index, ISI) % %
BmEESSEESERBNEER ERES A, RE
RABHT M. HEHERREEARELR, &
SEANA, HEU v Ts F7, AEZFWEFRA
MIBEAR BT BEERFESNMASLELE, BA
AN FRTREERWARZ. P<0.05S VERE SR

TEFREX.

2 HE R

2.1 RF 10 ARARN—RBEAREEMLE —=
B A 23: P

MRIR 10 A )5 e i A OK BUM =2 L IR T &
(epididymis adipose mass, EAM) & F (5 & H ( body
weight, BW) [{1'H 43 LU ZE Atk i 5 & (basic serum insu-
lin, BINS) . If13& TG F1 FFA 7K 7 & 2 i T 3 a4 Al
IRIRA(P< 0.01), M7 I8 HK 2 K & 2 I8 T 2E 1l
FRIEFEH(P< 0.01, & 1) . mAB4L KR 60~ 120
min [1)°F- 35 % % 0% 50 VE 28 ( GIRe- 1») 2 K T LAl
FIRIEFRA(P< 0.01), BEANEH e 1 72 o 38 i AN Wy
VAHE GIR AJ CRIF R BMLBERS SE o« FERI A R} IR IR 4 AN
e R 2L AR B K BR8P I kR L, IR SE R IR 2K
SRS HY B T D R S e PR B R IMIRE MR R R
Pt

Fz 1. BF 10 AR KR —RBERMHFRIAELER (n=5)

Z % SLAh AR TR AL e IR 4l
A (g) 236.6+27.7 230.8 £25.7
EAM(g) 1.91 %0.77 3.06 10. 71°
EAM/BW 0.70% *0.21% 1.13% =%0.18%"®
FEFif 4 (mmol/ L) 7.56 £0. 68 7.70 £0. 47
BINS(mU/L) 0.98 0. 30 1. 89 %0. 15°
GIRgo- 120[ mg/ (kg* min) | 4.26 £0.70 0. 76 £0. 28°
AP E(mU/L) 21.11£1. 89 20. 421234
FFA( Pmol/L) 0.12%0.01 0.25%0.01°
TG( mmol/L) 0.05 %0. 01 0. 11 £0. 01*
TC(mmol/L) 0. 89 %0. 07 1.11%0.26
HDLC(mmol/L) 0.37%0. 12 0.35%0. 11
LDLC(mmol/L) 0.31%0. 11 0.38 0. 10
AREEZ (ML) 14.03 £0. 46 11.32 0. 52°

ay P< 0.01, 5HEAARIEIRA .

2.2 FRMITFRERAR—RIER

L5 B Ath 1 ) MR R A K R B, SR AR AR YT VR T A
2 HEHE S & FFA 1 TG KF B B3 n( P< 0. 05);
It B At yT VA I7 41K 5 EAM/BW .FFA 1 TG /K%
WEERBITHEE T, ZRARITFEX(P<
0.05) . SIERARIEFFA KR, FARAMITIETT
AN R AR YR T 4L I AR B 3R KT B BRI (P <
0. 05) ; {HERAMIT IR T A E IR IGITHZ A E R
TR EM . SEMAREIFAM L, FRAMIT R
YR R AR VEIT KRR IST B B BRR( P< 0.05); ¥
My T ¥R I7 405 R A IR ¥ 4R IR 1ST 22 706 2 3 1
(P> 0.05,3%2) . LRt KR ILEIMET.

x2 FRtTFHREHNSERRHN—RIER

— FfiliA Rt ‘ i fEAR ‘ FEAMIT
WIRH(n=5) EITH(n= 5) WHITH(n=5)
A (g) 266. 8 £41.7 260.4 £31.9 264. 8 130. 7
FAM(g) 1.74 £0. 55 2. 66 10. 320 2.15%0.57
EAM/BW 0.64% 10.12%  1.02% F0.04%* 0.80% F0. 13%"
2 JE U8 (mmol/L) 6. 06 10. 53 5.86 £0. 34 6.50 £0.37
75 K 2 (mU/ L) 1.57 20. 05 2.61 30. 58* 2. 61 0. 44*
ISI -225%0. 12 -—2.71%0.22¢ - 284016
FFA( Hmol/1) 0.16 0. 02 0. 30 20. 02° 0.20 %0. 01
TG( mmol/L) 0. 08 £0. 01 0.23 £0. 05* 0.15 0. 022
TC( mmol/L) 1.11%0.23 1.22%0. 13 1.24 £0. 47
HDLC( mmol/L) 0. 49 0. 20 0.5530. 18 0.73 0. 30
LDLC( mmol/L) 0. 45 £0. 08 0. 39 30. 06 0.55£0.23
AREXZ (ML) 12.77 0. 22 9.76 t0. 34 9. 80 30. 55°

a N P< 0.05, SEERDRHIEFRAL LS by P< 0.05, SEflRiasral iz,
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2.3 FEMTFMEXRRIERARERKEMZE
F KB #1HIE 7 HEE mRNA HIZRE

FA AT IR ST AT = i AR T 20 K BRI 7 4 47
HARELZR mRNA RIE % F LR & (0. 25 £0. 12
Et 0.29 0. 11, P> 0. 05), {H4 B BAK T 3 At 4 )
IR (1. 18 0. 12, P< 0.05) . FEARMITIEIT 4K
BRUIE I 4024 H IKK mRNA [1)3RK B0 BAK T =i g R e
JT2(0. 15 £0. 03 £ 1. 21 £0. 03, P< 0. 05), {H 53
itk A el PR 7 4 22 5 G S 3 1 (0. 15 £0. 03, P> 0. 05;
1),

B-actin

APN

1000bp

500bp
250bp

1. KERAEIFERBEEL R MNZE T B #HIE F HEE mRNA
BRI M AR 4T Marker, 1 AZERARIEIEA, 2 8
w R RIEIT UL, 3 AT T 4.

2.4 IBFRIEEX ST

Wt e 50 1 7 4 K BREUEE A R AT A S
M7, GIR- 120 5 FEA R R FAAH R (r= - 0.94, P=
0.000) , 5 fiE FFA fAH5E(r= — 0.99, P= 0. 000),
SN EREAM(r= - 0.69, P= 0.029), 5
WHERG Wi/ R E B b i R (r= - 0. 71, P=
0.020), 5 MiFEAEECE IEAH L (r= 0. 97, P= 0. 000) -
BRAM AT AR FH S, 5 LAk vaDRh iR % AN =
NEAVR T 20K BR AR & FF kAT A0 20 23 #r, KRR 7
AL BE R 5 KK mRNA [ RIEFAAH K (r =
- 0.97, P= 0.000) .

3 g
I 7 HE K B GIReo- 120 o 35 K T FE A7) R

PRIRAL, R R AP R BRI Bl UL K R 1k
EERLEEN, SUAMFARMEA; (LI 2

Jig 17 9 A3 0 PAY I I o 4 BB 1 0 B AE R IR ZH K
R BT, 5 X B WE T4 AR A, T EL
GIReo- o5 W IR AR W/ 7R 5/ 43 b W35 SAAH G $R0R
WA NENE & B E R IMA 2, 25 T1&E R E
PRI HEAR, TE B P I 204 JE B, B 4 5 BUBR I R 9K
i

R AP — AR SR A, R R 2
) J 55 R 2 AR e ) W R T LIBT3 B A 5 0 o
SRS, & JORE 5 RS KA A FALET . %
BA 5~ KB o 3l A7 7E e S BT, RBEEE N IKK. de
Alvaro 251 B 5% 83 ¥R BE Kl T~ a( tumor necrosis factor
alpha, TNF-a) 5| 2 B #% LB & 2 K 51 &k 8L A7 A2
IKK FI0E, IKK BE AR BR 5 3R 32 4Rk 1 21 AR iR
Yoz E IR B IR AL, WD DU IE W B0 1% 0 R Wl TR A
JZH] IKK 411 77 Sulfasalzine 1 BAY 11-7028 7] fifi A
SR W A0 B LAH B RE T8 40 H Y 3R 6( interleukin,
IL-6) M1 8 J TNF-a &5 Hif #¢ 1140 o B 79820, A4
YRR I AR

JIg Ik 2 2 IR s AL 23 S o0 ik ) A B Y, B
8 9 R 1 2R R  BUAN KB AL L P AR AE AN T e P 5
ZEMYN. AT ERE " BRI ER S S R
UK R 93 AH 56 A AR A B ) AMP B0 B
(AMP-activated protein kinase, AMPK) X W %f FFA X,
GG Eap ke 3 p A I TTRER S DS oA D E A L S R
AHIT 5 rh i g 4K SR 7 20 23 b IR K & mRNA 1)
FILYIRAC T E AR R IR 4, KK mRNA (1R i&
B S T AR TR R R IR A, KRR T AR R 5
IKK mRNA f]33E it 2%, 878 IKK AT g8 2 Jik &5 R
PPUN P AERAR B R A K S A 2 —, R 7T
EE L PR IKK R IA s JiR & 3R 4. AR 4h
FrFR i R 45 T TKK #5007 A 52 e N A8 B A
B R TR AR G 3R, (BB K 3R T 40 i 22 1R
SRR T kB MEGE" . FEBER 2 T S KK
FRAH ELAE R IR 5 3R A5 5 e 7 A e e, AT e
R I 2R BRI K S T AN A, Rk — 2 AT SR
WESE .

B B 7L s AT B PR AEH, JF Bt
RAEFA VAR T A8 28 ™ o AW FC op S AR AR T
REA i 1 75 5 A0 B R ARPU R MR T H 23T = )
IKK mRNA R iL7K-F15 K &, #2758 KK 7] B /2 F
Bty T Hi KA BIHE Al ARBFF A fh VT R BER
g R ALK RGBT 4 218 BX K mRNA B3R IA
K AL FR B 21 H 7K, oK B 2 25 e 4 B e )
ARG, X E R IR A O e L A S At
TTHHTIB T B gs 1 — 80 o (04 9548 22 600 0
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B g A R, AR A T 2 B A A R R R 4L
PRIF K9 B AR FEAI T 30% , HLAMSZ T R 1E FH
WEFLEs R Z 5 7] e St 7T SR 454 ik (A1 22 7 DA K
T AR AT K

ST 22, 1= A TR PR IR R 8 R AR JBR S R
PR . KK 7] BE R R R AL 5 JBR B R 15 5 il
M S IR AR AR BT B S B Al . A VT 2R 24
Yre] R A IKK XA 25 5 E  3h Ik s A A4k
ATURE PR I73 55 JORE AR SR AMEBR I B 16 7 AL TR R
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(Mg WEH)

-

DU SO Hh 44 1R RV 3 P e SR S 1] ) R e

B A2 BT 4 ] R EAE DT SR B I,
PEF AL B — A S04 5 R A XA, BTN
g, S S BEBE R, 92 BOU TR, AR ABISh. 2R
TIFE w38 LAE T AL, T 2AF & 2R S 25 SOk 28 4 (K]
FIF R, 76 A 42 3] AR 1 38 S48 B IN A7 AR BT ]
[F]— AN &L AT AR, BRI TR, 30 derived 3X AN 1],
A B RGE T, A R EERAT, R AT @RS AR
0, SR IR/NE A — B, 4%kl £ E (apolipoprotein) 4
5N apo TG, T EEA Apo F apo Bifh 5%, @RIVER
4, A B SCE B, A RS8R, A AR ARE R =
AN, RETTE, A BIEE 465 W kR B mH, 3 —
UL, AW, RG4S, IERANZK . H%
T, KRG —, WP 7 R A AR EEAELHS
WRAEAR I T HUE, HE AT
1 BWEARBEIMNEI M AFA, ~BUEANG LT3
ANBLEAIR, A ] A A S 304 5 ] I R L TSR e N R
[EiEEN 7S N i N SN Y R S (ER SRV N VS

EEAR
2 OCRB R OREE A IESCH IR KRR A A PR SR AR AR
R 1) A4 1A AR T, AN A 9 S04 5 1A R A
3 BEMAIAARE TR SR, T RS E, AR S
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