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(=) HE: TR MR 45 A48 84K AR TL-6 #% , 8F AMPK p38MAPK %12 5 1@ % VA5 & &
FIIOA, Fik: AEFIRARE C2C12 Wi 2 F A2 MR 5% M B Z 3 C2C12 WAL 2 h st f,
52 Bl 3R B AR EASIH AL AN 24 h UG M 3SR R B MR R E R R A T LA g e oL, EXGXEE 1
W 4 4 A 4L Control 48 (B IFAREIEH) ,BAA IR £1(0.6 mmol/L AZMBHE ML 24 h G4 A),C 4
1000 ng/ml IL-6 *H & IR 0t 48 h 28 (IL-6+IR 48) ,D 8% IL-6shRNA *§ & % 28 it 48 h 28 (1L-6shRNA 28)
EX X2 w3 A 284 IR 40, B 282% 100 pmol/L CaCl,"H F IR 2 Ae 48 h 40 (4578 & 21, CaCl, +IR 21) ,
C #1% 100 pmol/L CaCl2 F= IL-6shRNA 3t7H & IR 40 /¢ 48 h 28 ( 3k°# F 41, CaCl, +IL-6shRNA+IR 41) , & | Real-
time PCR 7 342 IL-6 mRNA (GLUT mRNA & K-F R Al Western blot 7 %42 AMPK,p38MAPK IRS-1 #= PI-
3K BB RZAKF, BR, MERLEREEAN, 5 Rm CaCL 045 AR B R E CaCl,24 h 5 ¥ Ria LA R H 4
KR B EEAR(P<0.05 3K P<0.01) , AL T LA T ILAL 20 i A BA 2ok 48, BLvA 100 wmol/L CaCL, B A R, E
XFE®R1EZREN, 5 IR 4L IL-6+IR 4 p-AMPK . p-IRS-1.p-PI-3K & & & ik K -F GLUT4mRNA K- % & 4
B AP B EHAFH(P<0.05 K P<0.01),p38MAPK & & & A KT R FH4K(P<0.01) ;5 Control 281t 3% IL-
6shRNA 41 p-AMPK , p-IRS-1, p-PI-3K & & & ik K F [ 1L-6, GLUT4mRNA & ik K-F ¥ 2 F %K (P<0.05 &K P<
0.01) ,p38MAPK & & Rk K P32 E 5 (P<0.01), EXXE2 LREM, 5 IR 4%, CaCl,+IR 41 p-AMPK |
p-IRS-1.p-PI-3K & & & ik K -F A= GLUT4mRNA Ak K -F 3 2 FF % (P<0.05 3 P<0.01),p38MAPK & & £ ik K
F R FEAK(P<0.01) ;5 CaCl, +IR 4L %, CaCl, +1L-6shRNA+IR £ p-AMPK , p-IRS-1.p-PI-3K & & & ik K F F=
GLUT4mRNA 4 ik K3 2 FHAK(P<0.05 & P<0.01) ,p38MAPK % & & ik KT 2 FH 5 (P<0.01), &it: s
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[ ABSTRACT] Objective: To study the effects of exogenous calcium-load on promoting muscle-derived IL-6 secretion, and regulating
AMPK and p38MAPK signal pathway to improve insulin resistance. Methods: C2C12 cell lines and palmitic acid-induced insulin re-
sistance C2C12 cell lines were selected as the experimental objects. Preliminary experiment was aimed to determinate the glucose con-
centrations of culture solutions and observe contraction status of cells under microscope following different calcium concentrations cul-
ture 24 h. In the first official experiment, cells were divided into four groups: control group ( A group, normal culture solution), TR
group (B group, 0.6 mmol/L palmitic acid culture cells 24 h) , 1 000 ng/ml IL-6 culture IR B group cells 48 h(IL-6+IR group) and
IL-6 shRNA culture A group cells (IL-6shRNA group). In the second official experiment, cells were divided into three groups; IR
group (A group) , 100 pwmol/L CaCl, culture IR group cells 48 h( CaCl,+IR group) and 100 wmol/L CaCl, and IL-6shRNA co- culture
IR group cells 48 h( CaCl,+IL-6shRNA+IR group). The expression levels of GLUT4 mRNA and IL-6 mRNA were measured by real-
time PCR, the protein expression levels of p-AMPK, p-p38MAPK, p-IRS-1 and p-PI-3K were measured by Western blot. Results:
Preliminary experiment results showed that compared with 0 pmol/L CaCl, group, the glucose concentrations were decreased signifi-
cantly after cells treated with CaCl,, at different concentrations. The cell contractions were observed under microscope and the cell con-
traction was most obvious treated with 100 pmol/L CaCl,. The first official experiment results showed that compared with IR group, the

contents of p-AMP-activated protein kinase ( p-AMPK) , p-insulin receptor substrate 1 ( p-IRS-1), p-phosphoinositide-3 kinase ( p-PI-
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3K) , the expression level of glucose transporter 4 ( GLUT4) mRNA and the glucose uptake of IL-6+IR group were increased significant-
ly(P<0.05 or P<0.01), the p-p38MAPK protein expression level was decreased significantly ( P<0.01) ; Compared with control
group, the expression levels of p-AMPK, P-IRS-1, p-PI-3K, the expression level of GLUT4 mRNA and the glucose uptake of IL-
6shRNA group were decreased significantly ( P<0.05 or P<0.01) , the p-p38MAPK protein expression level was increased significantly
(P<0.01). The second official experiment results showed that compared with IR group, the expression levels of p-AMPK, P-IRS-1,
p-PI-3K, the level of GLUT4 mRNA of CaCl,+IR group were increased significantly (P<0.05 or P<0.01), the p-p38MAPK protein
expression level was decreased significantly ( P<0.01); Compared with CaCl, +IR group, the contents of p-AMPK, P-IRS-1, p-PI-
3K, the expression level of GLUT4 mRNA and the glucose uptake of CaCl,+IL-6 shRNA+IR group were decreased significantly ( P<O0.
05 or P<0.01), the p-p38MAPK protein expression level was increased significantly (P<0.01). Conclusion: Exogenous Ca-load can

stimulate muscle cells contraction, and exercise-induced 1L-6 improves insulin resistance by activating AMPK, PI-3Kand inhibiting

p38MAPK signal pathway.
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(interleukin 6, TL-6) ',

BB S EMUARIEER M 116 W E W T2, I
HAWERY 2 s LA 16 79 T i R 7 R I
TR, WUEE 1L-6 AT L3 s 4% UL 5 25 0
VIR0 HBC, S8 For P Ok 2 2 i | AR i 2 0 7 1R 1 5
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/NERAR T, TL-6 i R 2 /N LA K A5 A5
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Tark 1L-6 23 IR MUBLEIEA T miE R
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C2C12 cell lines;

insulin resistant

1 #B5F=E
1.1 SRIGZAfAn

/NELUSCULAR L R C2C12 kA T ATCC, fd
10% JiG 4 DMEM &5 ES #5 4E,37°C T & T 5% CO,
IR IR . TRANNERELS 2 80% ] 0. 25% Bk
THACAL AR He b (40 M0 % B2 5x10%) T35 19 15 77 AL
M, FR LRl & 222 70% Ja T IR 8258 . A5
Y2 $E AP 5 FL, BFLIEAD 100 wmol/L, K535 12 h 4f
JRUMGREJS | W F 55 IR, 545 S 30 5 20 53 3 A KR
BiFRW 100 wmol/L AKZERE I, 5 £2 556 0 N P AR
i
1.2 FERFIREE

/MR IL-6 I H Sigma, Trizol 14 H Invitrogen
(#15596-026) , RevertAid™ H Minus First Strand ¢D-
NA Synthesis Kit 4 H Fermentas(#K1631 ) , Deoxyri-
bonuclease I ( DNase 1) 4 H Fermentas ( #EN0521) ,
RiboLock™ Ribonuclease Inhibitor 4  Fermentas ( #
E00381), SYBR GreenPCR Master Mix 5 H ABI
(4309155) , —PL M p-p38 Pifk,38 kD, Ab-
cam(ab7952) ; fl p-PI-3K Hii4,85 kD, g i Abcam
(ab22653 ) ; il p-AMPKa $T A, 62 kD, g [ CST
(2793) ;ft p-IRS-1 L4, 160 kD, i [ SANTA ( SC-
559); B GAPDH #t {&, 37 kD, & H ProMab
(2005079) ; 4 NP 1gG/HRP, ) A SCBT( sc-
2030); ¥ Pl IgG+A+M (H+L)/HRP, I
ZYMED ( #62-64201) , Total protein Extraction Kit I
H ProMab (SJ-200501) . ##H TAEG (IR L2 %S
SFEARNT]) . Real-time PCR 1Y ( Bio-Rad 1 4R ) »
Western blot 1 ( Protein Simple, Wes) .
1.3 KKadE

B 1 0 TL-6 T fuf JBE B FRARHL C2C12 4 K
IL-6shRNA ¥4 4% C2C12 4l , 53 k25 F X BEZH ( Con-
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trol 21, IEF 3557 C2C12 4 Jif) |, i i R HCHU X R4
(IR 41,0. 6 mmol/L £ Al R K 5% C2C12 4 ffa4) ,
1L-6 B R 5 Z TN 4L (1L-6+1R 41,1 000 ng/
ml TL-6 i & 5 5% Z AT AL 48 h) , TL-6shRNA 4
(IL-6shRNA 4, IL-6shRNA I & IE 5 400 48 h)
AR BB U2 LR M TL-6 2035 i 5 R ALhL,
R AR 434 X 2% ] 16 T 7 8 5 R AT 3 L
Y, F TL-6shRNA T 545 X REZH

S 2 AR B g JR I ZR AT C2C12 A IL-
6shRNA % YL 45 171 i il 15 2R HKPT C2C12 4 A, 530
JiR 5 AR BIRZH (IR 41, 0.6 mmol/L AZEHE AR £ 7
C2C12 #Jfd 24 h), ¥5 0 & 41 ( CaCl, +IR 41, 100
pwmol/L CaCLMfi & IR A 48 h) , i F 4H ( CaCl, +
IL-6shRNA+IR 1,100 wmol/L CaCl, Fl IL-6shRNA
JIHE IR 4048 h)

1.4 C2C12 {AfEfR B ERMIEER

PL0.6 mmol/L AZHHIR 5 1% 4 13 1 85 H /Y
DMEM #55% C2C12 21 i 52 2 57 B % L4 A e 5 3R
FEHURY (IR BEAL ) | Sk B 20 D03 A I AR AR, 16
h S KA A G 12 R R s R TN R R AR
Giitegam X, R0 IR AR R
1.5 $EHMEHE C2C12 AFSH 4R

10% JlG4+ DMEM St 5 355 5 40 M, 23 1l fn
A 0.10.25.50.75.100 pmol/L CaCl,,24 h J& ¥l
BE SR AR B I AE W AR T OULER (250 1) WL
SR R, GG D BRI Sl e, O L R R e e A R
FEAXT T 0 wmol/L CaCl, 5. 25 B#ARK , 2% BH 45 11 fuf i5
SenE k) I E T
1.6 IL-6shRNA k&

145 sShRNA 54K shRNA B4R TP i loop £544)
PEH T TTCAAGAGA LI JE 2 1k 155, shRNA
(G S 2R TP B R  To 2548 , 1E SCHEARRAR Y 5 bify
WINT CACC, 5 Bbsl B J5 T8 BORS o BLAD ; Je A%
B 5 SN T GATC, 5 BamHI BV TE UKS
VHE AN, FRATIERA IL-6410 FEALTF R Bl .57 -
GGTCTTCTGGAGTTCCGTTTC-3 *; 3 ’-GAAACG-
GAACTCCAGAAGACC- 5° , & LAY 4% 1 1R 5 %)
Jy. 1E X . 5 ’-CACCGGTCTTCTGGAGTTC-
CGTTTCTTCAAGAGAGAAACGGAACTCCAGAAGAC
CTTTTTTG-3" ; J X 5% .5 -G ATCCAAAAAAGGTCT-
TCTGGAGTTCCGTTTCTCTCTTGA AGAAACG GAAC
TCCAGAAGACC3’ . H 4] I1L-6410-shRNA H
BamH 1 1 Pst 1 B§U1 G SEATI0 7 %55, B X HE 2%
PRI R TH 0 A A AR TR AL B X BRI 6%
H: 5 ~CACCGTTCTCCGAACGTGTCACGTCAAGA-
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GATTACGTGACACGTTCGGAGAATTTT TTG-3", )z X
4.5 -GATCCAAAAAATTCTCCGAACGTGTCACG-
TAATCTCTTGACGTG ACACGTTCGGAGAAC-3" ., H
RIS AN B 37 | SER T R & i shRNA A5 i)
iR K . pGPU6/GFP/Neo #i ik Z:Ak . pGPU6/ GFP/
Neo-shRNA #8445 #4) #  shRNA #% 4% Jz RT-PCR %
FERE
1.7 Real-time PCR %l & F & ik K F

K H TRIzol 871 G2 HRAS 1 1 5L RNA , 2 BRI
F & 10 W 5 R S cDNA, B RER A 3 IR,
5149 primer3. 0 K151, I ProMab &%, 1L-
6-F: GGTGACAACCACGGCCTTCCC, IL-6-R: AAGC-
CTCCGACTTGTGAAGTGGT ; GLUT4-F; TCCCACCA-
GACCCGCCCTTT,  GLUT4-R. ACTCGCTGC-
CGAGGGGGTTC; GAPDH-F: AACTTTGGCATTGTG-
GAAGG, GAPDH-R: GGATGCAGGGATGATGTTCT,
MRIR 272 2R R IE R Feah KO
1.8 Western blot #&ill|FE B &RiAKFE

HUA-A A, 20510 200 wmol/L RIPA S , vk
2@ 30 min, AR IR, ] BCA YA &
WEE BRI 50 g SAER F1IEAT SDS-PAGE %E
JEELIK I 2 T 5 R K 40 M 2R 1 %% & PVDF
JE RIS E T 5 9 ARRWSA B 1 b IMARE B 1
—Pt 4°C i, TBST BEMESS , i A HRP #ric i) — 3t
W¥E 1 h, TBST BEMEESS FANA ECL AOGM#EAT i
I, RA Image ] FAXTHMEAMANSE
2% R BE B HEA T 4087, DL 3% 1 FL AR 2R
FIRAXS R A SRS R 3 IR
1.9 SitEabiE

FIEA BRI DL SRR 227 ( xxs) Fow,
it M fdi F SPSS 11. 5 Al Sigmaplot 9.0 MUASE
OYBTARPESE R, 45 AL Z AR bR LB b A T 25 5%
PERE G, 7 2257 R R R 5 25400 , I 1B 3
PR AE P 2 [RIR T g K565 W7 22 855, MR A
AT ARSI E

2 #R
2.1 CaClL % C2C12 AFSHWHERE

AL

K1 £, 540 CaCl, (0 wmol/L) AL, 10,
25.50.75 F1 100 pmol/L CaCl, 555 C2C12 41 fifl 24
h J5 35 SRR 2 R B Y 8 3 R IR (P <0. 05
5 P<0.01), [#2 %W, 100 wmol/L CaCl, i fif
C2C12 I, ] LA A8 Hb 75 50 L 20 B %) e 4 (
B RE B AT L RE T R LA A s, R A X
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AW R A AR s ) o i T WLAR U 45 T
BB SRR A PEVE M RE A, R AR ZE R ) —
D7 EER | 33X Ee9 ) CaCl, B 37 C2C12 4106, 4 fig
SRS M e, Rk A 25 R IE ST R
100 wmol/L CaCl, i & #EATAFE .

Glucose concentrations in the nutrient solution (mmol/L)

0 10 25 50 75 100(umol/L)

Different concentrations CaCl,

Fig. 1 The glucose concentration in nutrient solution following

different concentration CaCl, 24 h culture

¥P<0.05,"P<0.01 vs 0 pumol/L

Fig. 2 100 pmol/L CaCl, load C2C12 ( Uncoulored x250)
A Before CaCl, load; B: After CaCl, load
2.2 IL-6 WEBHERI C2C12 HEMEXERNE
B RIERI T
F1,2 A3 R, 5 IR X EAM L, 1L-6+1R
2l p-AMPK ,p-IRS-1 ,p-PI-3K £ H & & .GLUT4 mR-
NA /K- AR ICRR 7 2 35 T 5 (P<0. 05 3% P<
0.01) ,p38MAPK 4 [ & & i EFEIL(P<0.01) . %
SER R IL-6 f 2 U0 5 2R HEHT UL 4 A
AMPK 55 37l p38MAPK {55, B mln £
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HRAC UL B (%) 6 260 W 2 22 R B BBCRE 7, DTG B 5 3%
AT LA L 194 [ 5% 3 15 30 0 Ao IR 15 2% et

5 Control 20 #H L, IL-6shRNA 41 p-AMPK | p-
IRS-1 . p-PI-3K & 175 &, 1L-6 .GLUT4 mRNA /K-
HIAFEER IR ) 3 I (P<0. 05 5 P<0.01),
p38MAPK 17 i B E TH= (P<0.01) , &R R
W, IL-6 PRI I70 Rtk 22540 < JBR 5% 3R HCH AL 4 L 1Y
AMPK 55 35 p38MAPK {55, Ik 35 [ I Bk 1 R
HRAC LA B %) 6 260 W s 22 R BCRE 77, AR B S5 3%
HCAT LA A 4 foi 5 2 ek

Tab. 1 The glucose concentrations in nutrient solution, IL-6
mRNA and GLUT4 mRNA expression levels in C2C12
cells (x+s, n=5)

Group Glucose IL-6 mRNA GLUT4 mRNA

(mmol/L)  (/GAPDH) (/GAPDH)

Control 11.25+1.67  4.95£1.25 11.59+1.71

IR 19.06+2.52% 4.18+1.79* 1.67+1.00"

IL-6+IR 11.90+2.08 ™ 4.61x1.66 6.96+2.61%"

IL-6shRNA 18.53+1.81" 1.34+0.35"™ 4.19+0.58""

IR ; Insulin resistance; IL-6; Interleukin-6
*P<0. 05, P<0.01 vs control group; “P<0.05, “P<
0.01 vs IR group

p-AMPK

p-p38

p-IRS-1

p-PI-3K

GAPDH

A B C D
Fig. 3 The protein expressions of p-AMPK, p-p38MAPK, p-
IRS-1 and p-PI-3K determined by Western blot

IR Insulin resistance; IL-6: Interleukin-6
A Control group; B: IR group; C: IL-6+IR group; D:
IL-6shRNA group

Tab. 2 The p-AMPK, p-p38MAPK, p-IRS-1 and p-PI-3K protein expression levels in C2C12 cells (x+s, n=5)

Group p-AMPK p-p38MAPK p-IRS-1 p-PI-3K
Control 196.32+48.51 61.82+21.35 176.39+53.01 125.13+45. 88

IR 58.95+18. 12" 163.21£19. 43" 45.30+21. 12" 36.09+14.27"
IL-6+IR 143.45+26. 76 82.97+24. 33" 113.68+29. 43" 88.14+18. 22"
IL-6shRNA 82.34+21.43%™ 182.56+31. 87" 50.24+17.67" 30.93+11.36"

IR : Insulin resistance; IL-6; Interleukin-6

*P<0.05,%P<0.01 vs control group; *P<0.05, “P<0.01vs IR group

2.3 $5f e/ IL-6shRNA Xf fE B Z K 51
C2C12 HAEEXERAFEHRIEHNZN0
3,4 ME 4 s, 5 IR HAHH, 450 F 4

(CaCl,+IR 4) p-AMPK , p-IRS-1 . p-PI-3K #E 4 % &
F1 GLUT4 mRNA 7K {2 T ( P<0.01) , p38MAPK

A AR B EEIN(P<0.01) o IXARRY, 5 1 ]
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5 WLAH M4 25 BUBR & ZACHT LA M Y AMPK
{55 U , p38MAPK {55541l [] Fsf 4% B 7 76 W i
IR B AT KO R USRS
55 7 4 (CaCl, + IR 4H) A He, L & 41
(CaCl, +IL-6shRNA +IR #H) p-AMPK . p-IRS-1 , p-PI-
3K & &l IL-6 . GLUT4 mRNA 7K F i 2 &A%
(P<0.05 5 P<0.01) ,p38MAPK & 1 & & B & T
(P<0.01), Z45HRFEM, 2 116 FHULBRAT, 45 7
Tar 175 8 5 R HRHC LA AL e 45 5 | 1 ke 5 22 e
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Sk 3 R AR, B AMPK {5 A,

pISMAPK {5 5% .

Tab. 3 The IL-6 mRNA and GLUT4 mRNA expression levels
in C2C12 cells (x+s, n=5)

Group IL-6mRNA GLUT4mRNA
IR 4.12+1.54 1.71+0.92
CaCl, +IR 4.25+1.39 4.53+1.08"
CaCl, +IL-6shRNA+IR  1.83+0.42"*  2.91+0.83""

IR : Insulin resistance; IL-6: Interleukin-6

"P<0.01 vs IR group; “P<0.01 vs CaCl,+IR group

Tab. 4 The protein expression levels of p-AMPK, p-p38MAPK, p-IRS-1 and p-PI-3K in C2CI2 cells (x+s, n=5)

Group p-AMPK p-p38MAPK p-IRS-1 p-PI-3K
IR 61.17£17.83 165.01+18.65 46.12+20. 88 34.96+15.12
CaCl,+IR 144.32+51.32% 47.14+26.17% 132.42+28.47% 164.02+31.63%

CaCl, +IL-6shRNA+IR 79.74+20. 15%*

128.56+30.22 "

61.26+18.51%" 37.11+13.93 ™

IR ; Insulin resistance; IL-6: Interleukin-6

#P<0.01 vs IR group; ** P<0.01 vs CaCl,+IR group

p-AMPK

p-p38

p-IRS-1

p-PI-3K

GAPDH

A B C
Fig. 4 The protein expressions of p-AMPK, p-p38MAPK, p-
IRS-1 and p-PI-3K determined by Western blot
IR ; Insulin resistance; 1L-6; Interleukin-6

A IR group; B: CaClL,+IR group; C: CaCl,+IL-6shRNA

+IR group

3 itig

FEAIR G T 5 AL R 5 28 HEhT— M i
FIRKE SRR K E SERERIAETMIE K, 7
BURILAH AL T U] — A2 38 e e R 1 7% 1T i
SR ARSI E P AMIFFE RGE | SR F R R R
PRI C2C12 40 M 5 R ACPT, E ATl 5
KI UAFRIBR MR B A F) 0. 6 mmol/L B 55 35 W 7
PR L BRI LR AR LU B AR . PR JS THT 1)
TE SIS R B ok B R TE AL C2C12 41 i ik 5 &R
.

1230 E AR IUB A 1L-6 7T LU#E & [ 53 W
AR A AL 8 2 A 1 R TR AFR AR A 30 o R S
W AHRIE PRI, R A 5 1 LA e 4 o

L6 BEHUN A A 58 75 F s e i [n) 8, H A
B AR C2C12 20 M e 46 1 32 22 T ik 2 {0 of]
W BRI, A B L 4 S b 2 2t L B b
WLR K 38 A 223 TR 24 e AL B WLAR AR, 5 AL
NS B R, I A BN s, A HE
LN A B IR KA A B, A0
TEBL AT A P S ) Ca™ S BT+, HOoR TR R
WABRY Ca” BRI AN Ca™ iR, TEMIRET, &
AR P R B2 T Ca® RSB, T
O FLZI0 P WA DO AR R B AR T I A1 Ca™ 1Y
Wi, FERNLAIRE A, BB AN Ca™ PN I 35 B He, 41K
5GBS -l JE (voltage dependent calcium channel ,
VDCC) , & ULZ0 e = 22 LAY AR 2 IS
Jei , PR E K 23618 . VDCC A3 d i i 4%
IR MG Ca® ARG N TR , X 284
JREF A Ca™ 838 t i SRS T I RS, 85X
BAETEZ LA R B R 5 R Ca® 3l T A IS E
PRI, 5 2 - £ iy R R R30S | A AL 00 S 4 7 i 3L
Al RESE—FERY . 38 ) TS g A IR, AE U T AT A
TEMTHLE 2] 100 pmol/ L &5 171 fur ey AILAH B Wi 46 , IF
HAS 7T 24 h JE IR A E MRS 0 wmol/L 45
71 ey A EE 5 35 A A A (R 422 bk B 485 7 g 1] D 30
FR LA s, PR, 76 E e b, R4 35 B
100 pmol/L 45 i fif C2C12 il S B4

AT H 4 DLHT A4 B K W], IL-6shRNA 7] LL7E
Al TL-6 3 K 1 £ k™ Leslie 25 A th A 1L-
6shRNA 4 4% Ha-rasV12 % b9 ZLAR T B2 20 fifa £ 5
1L-6 JERIGUERS  DARGAY SCI6 25 SR R0, 1L-6 1)
FERER B PR RNA T4 0T DU 3 16 £ AT
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2R, oM i T OS2 8 & W, IL-6shRNA %5 Yy 55 35 1
C2C12 LA, 7T LA &b 25 B AIG TL-6 56 A A 2 3K A
IL6 EEH &, BAALBRERLHAGHE
IRC2C12 WM 3 A 51 E LA M IL-6mRNA Y T+,
{2 FHAS 17 107 5 TL-6shRNA 0 & 51 5 8 AMPK
A 530 5 Y S AR R p3SMAPK 38 % 1Y) 8 2 I
TG, DL AT RE S SE g0 0 52 2 IR LANA , A B+
JULAH A, T f5 2 2R ST LAR A PT e X2 shfE it 116
TR U LI

PI3K BB RGE S MA@, BSREL
20 i 2 T R B RS A R L B A B
% AR . IRS VBN —Fhli e A, 5% W R
PRIX Bt 2 (sre homology 2 domain, SH2) 4543 1 {5
ST E A TS PI3K iR, B L R Uk
PERZCS GLUTA W& A 6, AL H BB i 4K
HUEIRI & 4H 2019 PI-3K H1 IRS M BERR 1k 1 & %
iK1, GLUT4 LR FABRAR | A AT AR U BE 1 k%
I, AR, 18 258 B R T ) B0 WL I iR 5
ZHHT 5% IRS-1/PI-3K/ Akt #4212 1l GLUT4
FsEL, T 1 SRR, BEMRIE S A
C2C12 20 fifd s BRI 5 ZHEBTAT , IRS-1/PI-3K 55 i
EINH], GLUTA 3k (i 2 R AKX, 0 25 1 15 Ik 2 0l
b, FHIL-6 T F RS R AT C2C12 40/ 24 h )5,
IXUEHE AR I I G 0, 4 IL-6shRNA %% YL 1E %
C2C12 A, X 2L 5 @ 5 PR AR, IZ&5 R £ W,
IL-6 78 & AR B0 T 7T LA TRS-1/P1-3K 15 7 38
% 4R GLUTA (R 3K , 39 m AL 20 Jit X485 46 4 11%) 4%
TR, 4 w1 B UL e 2 3R AR | I S LA e
ZHA, HRERSE 1 4RI REBLE 1L-6
MR (i23h) R BCE AR LW, £
FOSLGG 2 v FRATTRI S 17 far 375 = 45 5 0 L4 A
45, K BLILIA W4 vT LA B0 R AR c2C12 g
IRS-1/PI-3K 155 i & W% , GLUT4 KL X Rk 3%
B, HJEH 1L-6shRNA 4% 48 h J& , iX PR 16 2L
MR A PR WL (G2 3h) i 1L-6 3
TG ULAN B TRS-1/PI-3K {5 5 3 %, $2 =5 UL 40 g
GLUT4 (13 K &35, 14 T JUL 40 it T 485 265 15 1 42
150 JULAH e P e 5 25 AR, DT a2 UL 200 e 174 fke
B FEHIT,

AMPK 5 RS BRI R Tor% ), Rk
B, AMPK fESR 1L IRS-1 HY5E 789 v 22 & MR , iX Fif
MR AL N5 1 15 R {5 5 15 51 AMPK 9 380
AL D R B AN B e B AT B AR T
SRt B ABMITNBE . AMPK B30 8 7T LK i UL
XoF A A W R BRA ol /U JH O 28 1 A S o o 3
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Jig 15 2 i 48 Ak, AT ST R B, AMPK B S0 1T
PLFFEEE N IRS-1/PI3K/ Akt {5 5@ %S 1838h
B, Bt 5 15 DAL 9 ) 88 T30 R 40 1) i V4 S5t
(R4 R, T LA Ik 200 PN 5 5 vk B A T e
AMP/ATP FUAE TS AMPK i IR A9 25 5 & 30, L
I (32 3h) B TL-6 BEITG TRS-1/PI-3K 155
B B AR L GLUTA Y3k R 23k, 38 hn - 8% WL
X ) e W PR I, i v B S L P R 5 22 el | AT
R R LR I 5 R AP, B4 IL-6 1ixX
YRR AMPK {55 MEEHWE? 55 1 4558
T BRI B C2C12 R 5 RHEHT 5 3L p-AMPK
R, R I BRI, TL-6 T R R AR
P C2C12 4 fifd 24 h J7, p-AMPK #7155, i &
U ME R W T, JF HL TL-6shRNA $5%¢ C2C12
1EH WLAR At i 25 RRAIG p- AMPK 552 A1 i ) 2% Rk
P, S 2 S5 AARE S 1 far S AT C2C12 4
JHO S G p-AMPK 2 £, 2 = L4 B i) JBR 5 3R
JEPE, (H & TL-6shRNA %% Y 45 £ o i 55 K HiK 4L
C2C12 Z0fi 48 h J& ,p-AMPK &5 W E AL, B R
TRt S 2 AR, PR, -6 3 3k 38075 AL 40 e )
AMPK {55388 4% 177 $2 2 AL 440 i e e 5 28 sttt | ele
2 JLAH e P e 5 R

VR R — Tl B SO0 (9 26 108 , p38MAPK 25
BUAAR S AE | I 35K 210 S 0 AR 1 45 A S BT
FHEEN SR, p38MAPK 3% 5
JER S ZALBTIE L R o8 U], = BE AT LU
p38MAPK , {HJ2& PKC A il 51 AS GERH 1L = b 5 1 A iy
p38MAPK 1 Jt 75, PRDX-1 fE % i i # 7%
p38MAPK i 5 & JH I i & 2= kbt , W p38MAPK
98T 5 P A A e 5 R AP A ) B RS
KB TE RN R BT R B i B v A R 1T 5|
ALY eNOS fiff- (1 5 2 38 48 3 1% p38MAPK iifif 2 /E
(), FIEAT L p38MAPK (138005 J2 Ji 5 R HEHTIE
IXEER R 22—, HTl,p38MAPK EL&41E H—ANiA
I WE PRI A O R B S5 0 AIE R S T DR T AT 13K
KB, 2802 &G p38MAPK {5 51 i 8 47
FE L, A LR R, SRR =X 0 AL PR i 46 30
p38MAPK {5 538 i *0 | SR i, thA W o W, IR
KA S138 50 )5 48 h B #NL p38 HEH & &
TGRS W RRAR T S0 1 25 SRR AR R
A C2C12 JiE & ZHEPT 2 2L p-p38MAPK 8 3 T 5,
I 5 22 AR PR ARG, TL-6 T 7 B 0 E KT C2C12
01 24 h J5, p-p38MAPK I 35 A% | JB i) 2 fUsbk:
58 % . JF H IL-6shRNA #% 4 C2C12 1E3 WL
I & 3 T p-p3SMAPK & i 1 R Ji 5 25 4
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R, S 2 g5 SR H A G e R FHKPT C2C12
20 i 5 S AT p-p38MAPK 5 1, 34 5 JULZ e 1 Jk 1
ZHURNE, [HE TL-6shRNA %% Y4 67 fi i 5 40
C2C12 41 48 h J5, p-p38MAPK 5 & i & T,
5 B AU AR A, PRI, P AR, 1L-6 38 i
T LA B A p-p38MAPK {553 % i 412 175 JUL 20 it
(18 Jke 5% 28 SRR, At LA G 1 ke 5 e

L3 IR  SMIRPEES G AT LA ] A B 3R A LA
Mulscds . LIS 1L-6 REdaS MLAT AR Y IRS-1/PI-3K
5SmSR LA GLUT4 Ay 3 R 33k, 38 L
290 B X 5 A P R, 41 v LA B ) g 2R AR
AT e AL %) e 5 ZE K E , I FL I ok 36 ik 5
RICPLMAE 5 BO0E AMPK {5 5 38 %, 40l
p38MAPK {5538 %A K,
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