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B E: [HE9] HRPUR (resistin) B—F 5 55 RARPT (IR) B UIAHSC A A5 105 40 B 18l F . AR 538 18 WX resistin X C2C12
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Effects of Resistin on Glucose Metabolism in C2C12 Myocytes
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Abstract: [Objective] Resistin is an adipokine highly related to insulin resistance (IR). Our study was to investigate how
resistin influences skeletal glucose metabolism, and that the roles of resistin in the pathogenesis of skeletal IR. [Methods] The
recombinant plasmids PcDNA3.1 expressing resistin were constructed and then transfected into C2C12 myocytes. The expression of
resistin in C2C12 myocytes was detected by Western blot. Glucose uptake was measured by *H-labeled glucose, glucose oxidation
and glycogen synthesis were detected with “C-labeled glucose. GLUT4 mRNA: was measured by RT-PCR. [Results] Resistin was
expressed in transfected ;nyocytes. Resistin decreased insulin stimulated glucose uptake rate about 30% and inhibited the
expression of GLUT4 mRNA about 28%.

synthesis.

However, there were no significant differences in glucose oxidation and glycogen
[Conclusions] Resistin inhibited insulin stimulated glucose uptake in myocytes by downregulating the expression of
GLUT4, and it had no effects on glucose oxidation and glycogen synthesis. The roles of resistin in the pathogenesis of skeletal IR
may be a little.
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1.1 aAnis

THERMOSCRIPTTM RT-PCR System 1 H
Gibcobrl ZAF] ;pGEM-T Vector system I I/ H Promega
/N #) ;peDNA3.1 I B Invitrogen /23 #) ; SuperFect
Transfection Reagent i H QIAGEN A Hl; C2CI12
BHLAR B ATCC,CRL-1772; K B3 /) B
resistin JL& (—Pi , guinea pig anti-mouse resistin,
Linco A ), BRI EYBELS & B PR R 126
(H+ L)WAMEAT,; 3-5 T3 1-FREES
(3-isobutyl-l-methylxanthine), 40 § # % & B
(eytochalasin B) A1 &, % 1t ¥ % (benzethonium
hydroxide) 4 H Sigma 2 & %8 45 i % & (humulin
R) W A 3& B AL 2 B 5 H-2 - B 48078 20 0 (Rl ot 1
P35 B 5.4Ci/mmol) T B M [ Rl 3R B #) s D-
[MC(U) VR0 RO LY BE 250 ~ 360 m Ci/
mmol , ) B NEC A H],
12 77 &
121 FH AR A pcDNA3. 1-resistin 42
LR /N B resistin 3£ [ mRNA JF3), & i3 1%
resistin J&[H mRNA 4u 5 X 551 B RS54, Lilf
514 .5 -CGGAATTCATGAAGAACCTTTCATTTCC
3" (CFRIZRAOFRSr A EcoR T BEYINL ), TUE5I
¥y .5'-CTAGTCTAGATCAGGAAGCGACCTGCAGCT

3 (FRIZ SR Xba T BEVINIA) o #2 TRIzol

Reagent #5216 UL B 42 /) BUIS 7 41 2 & RNA,
RT-PCR System {046 SN 251445 B resistin ¢cDNA,
2T pGEM-T #ildk , 1T EcoR I 1 Xba 1 XLl
4], resistin ¢cDNA I 75 [ pcDNA3.1, MK E
20 AR FORLR I T 2

122 # %4 % 2 & SuperFect Transfection
Reagent LW THAE, i3 BE K pcDNA3.1-
resistin % 3¢ C2C12 WLANMAR, FFAHELMEN
500 pg/ml G418 B35 B0 18 5% Y FA ML 40 B S e
Western blot 7 ¥ % i W i e 9 C2C12 WLAH Ak
resistingi H i) ik,

1.2.3 miesa SRR (GRFEGY) DRt 4 (B
B} Y pcDNA3. 1-resistin) . AR (IR 4% G

pcDNA3.1) F1a 2 4 (F & % 44 pcDNA3.1-

resistin) . BERTHEYLSE 3 h, ¥+ 100 mL/L B4 10

TH B DMEM 3552k 35 5%, b & 50 mL/L 5
1Y = HE DMEM 355205 F C2C12 AULAR AR
S B IING RS BREE T IS S0
T, MTEB T I 00% 1 4 i fl 578 LA R,
I ELT 6 P B

1.2.4 FABARAGAN 4 HY0 S INES
KN 100 nmol/L 4G ALK 5 2 X 4 41 g FE Al
ARZS (base ) B R & ZFBCRAS (insulin) 2 R4,
BMIRE AW EL 6 K, WMARINEKTZE
(LS3801, Beckman , USA ) 46 Il & A% 0B 16 2
ORFFEBIIE - AHHLL 5 x 10° BEFh T 6 1L
W, BERZE 60%mla, #HATTME 5.5 mmol/L
FEIEN MEM 357230, LA 40 i Ak 76 0 1 38 Fn i
WERILOIR S . LI 37 kBq[*H & % HE,
FEZE R T A 10 min, BALZEINA 10 WL ¥RE N
0.48 mg/mL 4HJEFATEER B(ZLYEEH 10 pmol/L),
A2 1k B A M R I, 4 R vk ¥4 89 PBS 1 2
W, BILINA 0.5 o/L E8ALAN 0.2 mL, 78 Z R AL
20 min, {H4EMIZLAR, WETEBRN TEE
L BRRHRORI , R ATHE S AL AR T E - 40
JLL 2 x 10° Befh FHFF 12 FLiR T, HRE
60% fll 4, G 5.5 mmol/L % % b 1Y
DMEM ¥ 5570, DMEAIRIR 3 b, BAMAE
0.1 wCi/mL D-[U-“CIHI &M, T  TCHLAER
4 5.5 mmol/L #5849 DMEM 1 mL, BfL3%E F 1
KRA DAL E TR, = R
THFE 2 h, BN 700 mL/L HEMR 0.2 mL &1k
KNG ,37 CHEG 1 h, I E MR Fe o o A Ak =
) CO,o BETARIEAR TG , MR BRI .
QP& BAMIE . 40ELL 1 x 105 82Fp T 24 4L
M, #ATCINTE 5.5 mmol/L &4 MEM 3%
TR, LA AN UR 18 h, 40JEFH PBS ¥k 2 W5,
AR 18.5 kBq/mL D-[U-“C I HE , &AL INA
300 g/L EEAH 0.1 mL, T 95 CARE T hnt
30 min, 754 AR AU , K BT RV S T R TR
b BRR BRI,

1.2.5 # GLUT4mRNA #% TRIzol Reagent #/E
VEBAHNIR C2C12 B RNA, #% THERMOSCRIPTTM
RT-PCR Systém BRAEULHT, TERALA ST 64T
RT-PCR,GLUT4 L3514 .5 -GCCCGAAAGAGT
CTAAAGCG-3', TF514 .5'- ACTAAGAGCACCG
AGACCAA-3" [PCR F=¥& & & 312 bp, B-actin
51 % .5 -CTCTTTGATGTCACGCACGATTTC-
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3", R B .5 -ATCGTGGGCCGCTCTAGGCACC-
3, PCR =¥ B Hy 542 bp, PCR FE¥ & iR
BERCHEIK  FELIMSEES T BIR, N ABBRI TR
%: (KONTRON IBAS2.0, Germany)Z3#7, 2k GLUT4
mRNA/B-actin mRNA R E (B AE & GLUT4mRNA
FIRHHX &

12.6 HEREFH  BEERIUYE SR
SH-2 - Ji 48 A8 25 M bk B3 BE BT Y dpm {E
B LU 10 min 105 41 AIATRER LAY pmol 4k
7R (pmol - 1075 i i1 - 10 min™'), 6 FL AR AL 40 i
L2 x 108 1, 40 it A% 4 28 p AR L RD Ry DU AR Y
dpm/ (2.0 x 10" Bq/mmol x Z4HHEH) . 4 B 4T HE
SEALECR R A ) B AR D-[U-4C] BAE
S IS BE R BRI Y dpm (LB, LASE/INET 10°
2 B R O R A SR R A R Y pmol B SR
(pmol +h~'- 1075 4N , 12 FLAREALAMELL 1 %
10944, 24 FLIREFLANIEERLL 5 x 10° P15, 4
WA A B A i B B 549 dpm/(1.13 x
10° Bq/mmol x 4UAIEL) . BdE LAIEL + rifi2EdR
7, IR H A R O 2250, SR FB SPSS 11.0 Rk
434, BB HE R /NT 0.05,

2 # X
2.1 EHBEZLFRIEFRK pcDNA3.1-resistin 14

RT-PCR 7= ¥ ¥ ¢ B ik & L2 T 250 bp 5
500 bp ZIAAH —4&H, SHP 1Y resistin cDNA B

WK JF 363 bp HHAF (K 1), BEAFMA pGEM-T-

resistin B8] B 7% PCR 724 resistin ¢cDNA i Z#H
A pGEM-T(H 2), #AFIRFH A4 R BN
A pcDNA3.1 ) DNA H Bt i 4% H R 7 51 5 /M B
resistin 28 mRNA 2575 X 731 —3(, 2 BRI
M3 /N B resistin 3 A 10 28 40 FL A% 3R 3K OB
pcDNA3.1-resistin,
2.2 dRESLEY I

C2C12 MBS 6 X, 7EAIE R
T L 90% LA AR & AR FROR (B 34), F
BT L4t A LV INE (B 3B),
2.3 Western blot 44l

Wk it 20 A e A M AR resistin 25 AU SR
35, N HRLE AR A M TG resistin 2B H AYER
ik, FH pcDNA3. 1-resistin T i B %% Ye I it 42 A
T EH AN, FREFRIE resistin FEH (B 4)

bp 1 2  bp
‘ 000

| 1000
. 750

3000
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363 |

250
355 §
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1 RT-PCR =4
Fig.1 RT-PCR product
1: resistin cDNA; 2. marker
2 E/A pGEM-T—resistin EcoR 1 #0 Xba 1 S EGY]
Fig.2 recombination plasmids pGEM-T-resistin were
verified by using EcoRI and Xba 1 digestion
1. pGEM-T—uesistin were digested into pGEM-T vector3000bp
and inserted DNA355bp; 2: The recombinant pGEM-T—resistin;
3 Marker

3 C2C12 R ANZE Btk R B AL NG
Fig.3 Filamentous and myotubes inside the C2C12
myocytes
A: x200; B: x 12 000

«Resistin 25 F i
(12.5 ku)

4 BRI C2C12 ALRAEHESRIE resistin R
Fig.4 Resistin protein was detected in transfected
C2C12 myocytes by western blotting

1: Marker; 2,3: control group; 4,5: transient group; 6,7:
vector group; 8,9 stable group
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2.4 BETER S

241 HAAEIA KA X RGP UL Bk
HANTREH 4 7], A IERDRS 108 A B BT
BEMEZT(P > 0.05), 1M1 5 15 2 )35 i 7 A R4
BUE BEMEZERI(P < 0.05), resistin i C2C12 JJL4H
JAR JBR 5 2 SR A R A MR BB 24 309 (% 1),

242 WEBEBEAAGKERN 4 HAM, FHRPRES
HBR B R B AR L = T (P >
0.05,% 1),

243 BERABAGAER 4 2 8] 40 i SRR S A
JiR B B IR A R 2E RIS T B E (P > 0.05,
E1),

1 resistin X C2C12 FLARBIMEIER & M LB HEEN 4 H2m
Table 1 Effect of resistin on glycogen synthesis , glucose uptake and glucose oxidation in C2C12

(n =6, pmol-h™10cells)

Glycogen synthesis

Glucose uptake

glucose oxidation

Group

base insulin base insulin base insulin
Control 1.09 £ 0.67 2.44 + 043 4.00 +0.33 7.81 +0.87 0.89 +0.19 425+ 1.71
Transient 0.89 £0.35 1.99 + 0.50 3.85+0.37 5.63 +1.56 1.16 £ 0.72 519+1.35
Vector 1.06 + 0.45 2.80 +0.21 420+0.23 7.88 +1.50 1.18 £ 0.81 4.72 +0.82
Stable 0.89 £ 0.23 2.49 +0.82 4.21 +0.68 579 £1.26 0.74 £ 043 4.52 +2.20
P value 0.582 0.218 0.454 0.011 0.519 0.781

2.5 resistin Xf C2C12 Al 40 f #k GLUT4mRNA

A 3 9 @

ST HRZH RA 4 R AR ANRE E 4 C2C12 LA
Mk GLUT4mRNA 23k B9 A8 X B 4 3 & 0.73 +
0.11,0.53 + 0.16.0.69 + 0.08 F1 0.49 + 0.09 (P =
0.041,n = 3), resistin {ff C2C12 HL4H M kkGLUT4
mRNA FRik[EAR 28%(El 5),

B-actin mRNA
GLUT4 mRNA

5 resistin #1%| C2C12 ALAHAE R GLUTMRNA H153E
Fig.5 resistin inhibited GLUT4mRNA expression in
C2C12 myocytes

1: Marker; 2: control group; 3: transient group; 4: vector '

group; 5: stable group

C2C12 MR /N BRI 4 R, S50
WIEAVNE 8 TR W58 B 5 L Th B8 A9 41 AR
FAL, AHFSRE A 50 mL/L DIl 5 B DMEM
BRI RIS C2C12 HUMLAR I 41k Sk LA
(B 3),

HEAT A 5T B 1 2R 7 T Ak 49 708 B resistin
FEHEREE, NIED resistin XF/N B C2C12 140
FER 1 2 R B ) S IR, AR BF 5 A RT-PCR HiR
MNFRAB 4L 1 vesistin FE R cDNA, HJEE
A /N B resistin F[H (B H AR B TOR, &
13 B8 JE K peDNA3.1-resistin % 4 C2C12 JLZH
JiiakyS , ﬁzﬁﬁ';ﬁfﬁﬂj resistin 3 [A] E/'J C2C12 L4H
HEAR A resistin 25 5T (B 4), HFEBRR 5
Ge v EL 20 OB A0 I DL SR AS B R 2k B R R
FACE R RIE, BIFERH LR 1 ~ 4 d WA E
2 B 3k, C2C12 AR5 6 d A Bk
WALNE R 5T Sk 8 o R B 55 L A0 i R k-
resistin 5 B = A E 53, W@ T G418 fFika
ek,

A% B A PR BUSE B8 vesistin {8 [ I A1 74
S P 10 0 P B R A R R B R T
ot BECZH 0 2K R 20 B9 B 40 B , Ui BA resistin #1141
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C2C12 A0 BRI 5 R R R A AR A, X 5
Moon %5 BI B 57 45 AR, A FH E R EA
resistin (0 ~ 500 nmol/L)B & L6 K & #& ML 40
J8, &3 100 nmol/L 1 500 nmol/L A resistin 7]
58 4 10 40 B R B R A = B R A BE B, 10
nmol/L‘ A1 50 nnmol /L A {8 41 i KAl %) 48] 25 BE B
BURA 10% ~ 14% ., FAEAE VB, resistin 2 A A5
Frfe Y Lo KEUVEBIAARE, 40 BRIk
750 P 05 2 R 9 i T 2 O PR S R A
Fan“HIBF ST WAG B T 28 BIAYEE R

resistin A2IE T2 A C2C12 PL4HHIPE
i 5 B R B ALy S50 K IR resistin {3
C2C12 W48 fE ¥k GLUT4mRNA R ik 28%
Palanivel Z50VHF5Y & P resistin f GLUT4 %% % %)
L6 K R #% AL 4H B 2% Th A B0 sk, DTG 31 o JR
55 22 T 0 A B BRI, T Moon ROWFSE R B,
resistin f ] L6 40 fO AT A5 WEAR L, A2 i #
GLUT4 ¥ B RS, T2 % A B Ry
GLUT4 T BB 55 Fr &k, n) I, resistin {8 AJL2H {0 5574
W BUR R 5 GLUT4 A BUHIR A,

ASHIFFT & B resistin Xof 3 Atk R A 0 iR 5 R
WA R A R RONE TR A L T B
Pravenec 551 5% & B resistin B 38 i # ] = 3R IR
78 S 1T i /> ) 4 0 B4 S Ak TR DA AR R
3B B IR AL U A R B R AT MR A
Dietze 55 VK A1 B 8% WL 40 I 55 N 09 I 17 48 AL
IHEFE, KPR 40 4 0 i 4 R R S EUR

LR REAY IR, {H resistin TE B HE LA AR 3 T Y -

BAAR, M resistin ] §E A S5 B HIL40
IR B &4, BHFFTEIR resistin T BUIL AN AR
SR R ER W o AT AR S AR R, AT T A
LR P A G

AW ST I 45 5 7% | resistin X 8% UL 25 4

R, T RE OUE T I HI 40 GLUT4 IR |

3K, ff GLUTA %ityski/b , DT 970 i 440 1% 7 2
AL, HS 5 0 240 AR 25 0 Ak ROk RS R, T
Tk b 2 441 B PR A 4 BE R B R BRI | resistin TR
BULIR RAEFHERAREFERY, B2, resistin
X 4 MBS AR R B 2R, BRI R4 IR AR —
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