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NOD Z AKX R ERIRBZMMPER"

AL X KK, HH, TRH

W E.BN HFIEERYSEERAE A (NOD) Z 4 7E & M5 5 &7 5 R [R] AR B 25 18k B % LR 5
RIMPTPIER, Ak HErE SD K RBEHLA A X BE L AN AR 2, 43 0 DAL Rk ARDRl A e B 1k, 8 A e e 4
15 356 1 B P 2 SRR A RE B R e 4, bk 2 3% & 19 JA kAT 101 R A 45 W it 3055 ( OGTT) , 20 JE UG A BT KR, Hhig
Lee's F580 /IR Lo A B S ZARPTTE B (HOMA - IR) |, SEI 58 5 B PCR K il B % L3 2 Wi 54 8 14 4 (GLUT4) |
NOD1 1 NOD2 mRNA F£ik/KF-, &R SXFRAUMALEHRPT AL b4, B e 20 B KRR EE [ (770. 1 +45.9) g] |
JE/AKIL] (7.1 £0.6) % ] 25 B 2 K[ (74.76 £6.49) wIU/mL] . HOMA - IR(3.03 +0. 10) ¥/ W B F 25 (P <
0.01) ; 5% BEZH Lo BRI 2H R AT CW] B8 1k, Lee's $5%0(313.9 7. 3) JE/#K L[ (5.6 +0.8) % ] #1 HO-
MA —IR(1.77 0. 11) BB T 55 (P 1 <0. 05 ) ; 15 %} FE 20 FUIE P3R40 oA, I JRE 2 S K B B L 4H 4 GLUT4
mRNA (0. 66 =0.09) Fik Fi# (P 14 <0.05) ,NOD2 mRNA(1.27 +0.07) Fik L (P <0.05), it FiIEER
A G 1 B0 K B3 UL NOD2 3k 5 5% 40 2 5 ZHGHT .

KRR . = MR ISR O T PR ZE B EE R A5 (NOD) )  JBe i RHKHT ; B AL
FESZES R 589.2 ERERED A XEHHS1001-0580(2013)12-1785-03 DOI.10. 11847/ zgggws2013-29- 12-21

Role of NOD receptor in insulin resistance of rat skeletal muscle
ZHAO lJian-ya,LIU Tian-e,XIAO Jing,et al( Department of Nutrition and Food Hygiene ,School of Public Health ,Nan-
tong University , Nantong ,Jiangsu Province 226019 ,China)

Abstract: Objective  To investigate the role of nucleotide binding oligomerization domain( NOD ) receptor in insu-
lin resistance of skeletal muscle in different obesity susceptible rats induced by high fat diet. Methods Male Sprague-
Dawley ( SD) rats were randomly divided into control group and high fat group fed with normal and high-fat diet, respec-
tively. The rats in high fat group were subdivided into obesity-prone ((OP) group and obesity-resistant( OR ) group at 8th
week. Oral glucose tolerance test( OGTT ) was performed at 19th week and all the rats were sacrificed at 20th week. Lee’s
index , fat content and homeostasis model assessment of insulin resistance (HOMA-IR ) were measured. Glucose transporter
4(GLUT4) ,NODI and NOD2 mRNA expression were determined with real-time PCR. Results Body weight, fat con-
tent , fasting insulin level and HOMA-IR in rats of OP group were higher than control and OR group (P <0. 01 ). Though
there was no difference in body weight between rats in OR and control group,OR group showed higher Lee’s index , fat
content and HOMA-IR compared with those of the control group( P <0.01 or P <0.05). Expression of GLUT4 mRNA
in rat skeletal muscle of OP group was down-regulated and NOD2 mRNA was significantly up-regulated than those of the
control and OR group( P <0.01 or P <0.05). Conclusion High fat diet might be a NOD2 activator in rat skeletal mus-
cle and play an important role in skeletal muscle insulin resistance.
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JB& 5 AU NE I R A e i A
MBI RIS 2 A [ G0 28 TG R T A1
TSIV 5 R 5 I kA R R L A R
935 72 29038 2ot R S A U A2 AR R R R G40
B, LR B AR AAZ (5 — B B4k, A% T
R4 A 5 J AL 45 #4938 ( nucleotide binding oligomer-
ization domain, NOD ) SZ /&7 T H 5t , 2 5 M P 5
PRI, HEE A 5% NODI1 Al NOD2 A 51 41 1
B RE R R ST 2540 2 5 [ S 28 175 T AR E
S FT AR A R P T AR AR I R ) S
SRR R R 3 n] BE A AT B K
BUAERER R PE RIERESA O, BRMCE M TS
UG TRC A B85 790 0490 1 580 4 BIF 5 & B NOD1/NOD2

* BETE . FKARRA A4S (81202228)

AL S LA g W e I 0 4 i Jek 5 2= HK Pt A
e e HUE R ke YR RN/ SR JRE A & NOD
T IFSE . Levin 45811 % BUAR R = i I 2 2% F
T, —# A K EIEREZ) 1, 57— o WIRE BEHRT, A
TIF 5 38 A3 75 1 1t 1 A AN () TS e 2 B BB 7R SO
SR 5 ZEARPUAH G A, 188 % B 32 1K 4 (glu-
cose transporter 4, GLUT4) NODI1 #l NOD2 J#4 {7
B U & 2= HhT BV EFHBLE

1 #MREFE

1.1 FEMNELZEF 7600 -020E 4 H A1k 4y
A ( B H 3728 H]) s LC - 480 SR #8565 & PCR
A (5[ % A ] ) s ACCU — CHEK I A Y it 4%

BB BT Bl RS AL AR 2 B B R S A dh AL 2R V95 A 226019
YEZ R BT (1980 - ), 2 TLHVTBIN, PP, B+ B9 05 1) - B 95 S50
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(FEEZ T2 WA BR2 R ) 5 Bl 5 350 & (b st
AR AR R R A PR T ) 5 1B 2R T ik
A& (bt eI AR BRWFFE BT ) 5 Trizol (£ H In-
vitrogen 7~ #) ) ; Primer Script RT reagent kit Al
SYBR® Premix Ex Taq™ II( H 74 Takara A ]) .
1.2 #hinams s itk SD KR ( PG5 /R
- AL YA BR A 7)) 30 A A (120 £10) g,
SPF %%, ¥ A] 1IE5: SCXK (') 2008 — 0016, i L P4
MEFES5 d JERENLAT AT BRA (6 H, BEmliim Rl S fE
oM 3. 52 keal/g, g HERE LL 13. 8% ) Ml G4 (24
PR R R, SAE R R 4. 67 keal/g, G Wik RE th
45.0% o FERE TR ) | R B LT3R
SIS A BRAF . MRFE 8 J A s R 2H R LA
R TR ELLF R + 1. 96 fihnifE 22 AL
JHEZ AR (9 H O BUARE R 6 H) AR H /N T X) B2
SEYIREE + 1 A5 PR E2ZE A E PR (JE 7 H,
WA /N 6 H) 4k 2 IR IR IR IR E A T & ]
AR BRI BR .

1.3 R & % #E & 2 X 5 (oral glucose tolerance
test, OGTT) MF% 19 JHJa, KIREEEAR%EK 16 h,
S F 2 B IUR (SRS 0 2 o O et AR , 99 SR 2
W (2 g/kg) Ji& 30 .60 .90 120 min il & ifiL IARE(E, I
115 OGTT HiZk F i fl( AUC)

1.4 BAMASGARMNE  RRENRERE 1R, 2
20 JAACK R BASEANEEK 12 h Jo RRBRALSE , D 5 5
REVACITR B, HH Lee's $5% = VKT (g) x
1000/ 444 (em) 5 SR B Sl K I, 53 5 13 , #2100 &
Wd BT 2 L D B 2R K- B B R AR BT TR 2
(homeostasis model assessment of insulin resistance ,
HOMA-IR) = [ 25 i85 ( mmol/L) x Jfii % ( nlU/
mL) ]/22. 5, WA SR X B A o TEAS A1 5 3 8 B

B S e SR S B A S O AR R TR AR L (% ) =
[EFRR HEE (g) + SESAMRNTE R (g) ] x 100% /14
H(g) ;o B — MBI, BB 7345 Trizol U6 W] 4542
SLRNA IR EE S 2. 5 wg & RNA %1200 & Ui B
Wi 4 L cDNA, i Invitrogen 23 74 51 4 (%
1), B FRAE LC - 480 5B 22 5 PCR AL |
AT,

x1 39F5

SR 2R ST FI(5" -3") Bt (bp)

B —actin  Fif - CTCCGGAGTCCATCACAATG 200
¥ - CTACAATGAGCTGCGTGTGG

GLUT4 | - GCAGCTCTCAGGCATCAATG 150
Fiif - CCAGCTCGCTCTACTAAGAG

NOD1 i - TGAGGGTGAACCAGACACTG 185
Ti# < GAAACAGATGATCCGCTTCTC

NOD2 Liif - GCAGAACTTCCTATCTCTGAG 169

T - GTGATCAGCCACAACTTCAG

1.5 %ot BdELl x =5 2R, R SPSS 16. 0
BAFEATGE o3 M, 4] LR F B R 2 22930 #
25 W PR L AR FH /N i 3 25 140 B, P < 0. 05
FRERAGI R,

2 & R

2.1 BEKAME Lee's FH A ks 4T L AL
(£2) 20 JEEF, BB B R AR B 8 i 1 X
WAL FAEREHCHT 2 (£ = 8. 64 6. 63, P <0.01) ; 5%f
WA LA, RE B 5 SR BE R IR P 24 K B Lee's 45 %K
BB T (1=6.44 5.87,P <0.01) ; AEJE S B4 K
IR/ R e Txt BR A AR AR P4, 22 9 A S
HFEE X (r=5.94 3.19,P <0.01) , B PEHEPT ALK
S/ IR e i X B4 (£ =3.07,P <0.01) ,

K1 BHAKREIKE Lee's SHEFNR & B LA (x £5,n=6)

4151 M (e) Lee's 5 W/ UK (% )
0 A 8 J& 20 J&
it HR 4 147.4 7.6 468.88 £21.9 608.4 +23.8 295.5+3.4 4.4+0.3
NE 2 IRl 148.3 £6.3 560.89 £27.7% 770.1 £45.9% 318.1 +4.5° 7.1+0.6%®
MEEsEHTZH 145.3 4.0 483.91 +17.9 641.8 +37.0 313.9 +7.3° 5.6+0.8%
F1iE 0.416 33.950 40.513 26.323 17.761
Pl 0. 666 0. 000 0. 000 0. 000 0. 000
TS X IR LA a P <0. 01 ; SACHEARPT4L ELES b P <0. 01,
2.2 BUAXKEM A HEHE HOMA - IR F= MIWEAE 60,90, 120 min % B[] 41 35 &5 T X 41

OGTT T4 (% 3) 3 HRMEMWMMEKT25%T
GEAT2EE (P >0.05) , A0k 5 B4 K RUBE B K
F-H HOMA - IR B &g & F X B4 (1 = 17.43
17.17,P <0.01) FAEFERRPLA (1 = 15.91,14. 25,
P <0.01) ; OGTT X 40 45 2R W7, JEJHE B Sl KB

(t=2.76 4.43 3.33,P ¥J <0.05) FIAE PEHEHT A4
(1=3.39 4.03.2.59, P ¥] <0.05) ; B 5 2% 2H K
FlLAUC B B TXF B4 (1 =3.77,P <0.01) AR
JEHETZH (1 =3.65,P <0.01)
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R3 FHAKRSIEMME S ZE HOMA - IR il AUC i (x+s,n=6)

2H 5 25 I 1 B% ( mmol/L) Jik &% 2 (uIU/mL) In(HOMA - 1R) AUC

it HE 2 5.90 £0.36 18.44 +3.00 1.57 +0.13 21.18 £1.68

HC b S 8%l 6.28 +0.10 74.76 +6.49% 3.03 +0.10% 25.56 +2.28"%

Wi 5.95 £0.21 23.35 +3.41 1.77 £0. 112 21.32+1.44

FE 2.777 186. 336 168. 846 9.196

Pl 0.115 0. 000 0. 000 0. 004

W SRR A a P <0.05,b P <0.01; 5IEBEHEHI4 B, ¢ P <0.01,

2.3 &8 K R F %M GLUT4, NODI # NOD2
mRNA R X KFFEA(E4)  SXF R AAE R
20 LR NE 2 SR 2 K B B L ZH 21 GLUT4 mRNA
KIS T (r=3.77.2.63,P 1 <0.05) ;3 44K
U #% L NOD1 mRNA F£iE LW B 25 (P >
0.05) ; I 5 I 2H K B, NOD2 mRNA 7K F- F %) B
FIAEREFEHTLH I B F R (£ =2.58 .2.76,P <0.05) &

F4 HHAKRREEI GLUT4 (NOD1 1
NOD2 mRNA KA (x £5,n=6)

45 GLUT4 NODI NOD2
XF R ZH 1.02 £0. 08 1.02 £0. 18 0.98 +0. 06
JEREZ A 0.66 £0.09% 1.01 £0.09 1.27 £0.07™
JEREHEHTA 0.86 0. 10 1.07 +0.16 0.96 £0.22
FA 7.175 0.183 4. 546
P 0.07 0. 835 0.038

T SXRALILE 2 P <0.05,b P <0.01; 5 A0 PEAk I 4 b2,
¢ P<0.05,
3 it

AL R TN NS R BRUE R R I &
A e 1 5 2R INRE B 5 ARBTG5 i AE BB R
AT B, B Lee's #8551 /14 b Al HOMA
- IR =T RE, ml DL AR BB R B A7 7R G 0
FEURIIBR & 2R S50RPE T B (O R B LU IR e 2 IR e 2
BB WU AT FH 7 26 0 0 2 224l 20, A 15 Bl
YR FES I A 2 A F5 A2 I GLUT4 85 B 30E A 15 %
WL, ABFTEEs SRR, B RS BK B 5 UL GLUT4
mRNA 7KLk R85 N0 AR 2H B &1 94, 17 A Jre
BT 5% 2 2 0] T I e 25 5, 3 AU Jike & Ik
KEHI T BB A 7 A

NOD1 F1 NOD2 # [ AJ 1 1] B P 240 71 41 A B ik
RWER IR S5 , 2 5 B A 2 2 753
SERN . BF9E & B, NODI 3% J5 15 S/ BRI
U7 440 B R A S | AT A A AR T Y s NOD2 BTG
JE R LA M B R R AR N s e
NODI iR 6 h /INE™ Az 4 B g 5 RIS, I
IR 7 A2 e A 4 1 I, - UL 3 28 A A5 BB

> ABALFE NOD2 i 1 J5 & 5 LA™ 30 5 1% I
L B R AN A 2E B 40 g XF NOD1 1 NOD2 8 i7% it
RIRAEAE 25, APPSR BN, 3 4k RE
#EHL NODI mRNA K ToH W 22 5 (HAE &) Jgk 2
K ELNOD2 mRNA ik B il B ECE a5 L
[k 5 P15 NOD2 16 fb v fEA ¢, 15 NOD1 J&
Ko HICHR[S -6 ] il —5, Zhao %" ¥ i3k H
FEMR (C12.0) RITE A &5 % HCT116 4 ffi NOD1
FINOD2 FKik , A58 2K H A =5 B TR & =22 BRIy
KRR B T RN G s T2 5 3l A 75 O I £ T g
R ECE BRI NOD2 3G K7

&% ik
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