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[BE] HY2HRIEEZ AR (TSHR) shRNA fY 3T3-L1 JJ§ B 40 i L) A=A BRI 25 (TSH) #il38 , Wi E
o RE TR i (ELISA ) Aoy I 35 5 5 rp b 9o IR 8 R 7 oo ( TNF-o0 ) 7K, Western B3 370 32 o 0 JilE & 38 A2 (RIS 4) 1
(IRS-1) MR FIERE , e UTIE R IRS-1 W& R R 1k, 455 W7, 1 mlU/ml TSH BH & 340 3T3-L1 Ji§
AN TNF-o 535 (341.85+12.00 XF 522. 67 £36.22) ng/L, P<0. 01 ] ; Fi& TSH H# i & /9 240, IRS-1
T A 2RIk B H i IR FR AL W 5 PR AIG (2 P<0.01) , 1 A RNA T3 F 9 TSHR J& FiRVERIE &, A 4b,
TNF-o $54505 WPOQY AT 33 %% TSH XF IRS-1 (9 N JEAE A, sx #6245 48R TSH 55 3T3-L1 g s 24 Jfd % i
TSHR 454 )5 , 1 BEE i e 7F TNF-oo S F 4 IRS-1 #9361k B ik R IR TR R AL , 12 5 R i) R HEHT Y
KA.

[ER] RS REMDT; RAFARIRE,; MREIRIER T o; RS EZIEKY 1; /NEJ RNA

Thyroid-stimulating hormone decreases insulin receptor substrate 1 expression via stimulating TNF-«
secretion in 3T3-L1 adipocytes Zhang Yajing , Feng Ling, Zhao Wet, Tang Shasha, Zhang Hong. Key Lab of
Hormone and Development of Health Minisiry, Research Institute of Endocrinology, the Metabolic Disease Hospital
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[ Summary] 3T3-L1 adipocytes transfected with TSH receptor ( TSHR) shRNA were incubated with bovine
TSH. The concentration of tumor necrosis factor ( TNF)-a in culture medium was measured by enzyme linked
immunosorbent asssy. Protein level of insulin receptor substrate 1 (IRS-1) was quantified by Western blotting.
Tyrosine phosphorylation of IRS-1 was measured by immunoprecipitation. The results showed that 1 mIU/ml TSH
significantly sitmulated TNF-a release in 3T3-L1 adipocytes [ (341.85+12.00 vs 522. 67 +36.22 ) ng/L,P<0.01],
along with the decreases in TRS-1 protein expression and its tyrosine phosphorylation ( P<0. 01 ). These effects
disappeared when TSHR expression was down-regulated with RNA interference in 3T3-L1 adipocytes. In addition,
WPIQY, a TNF-a antagonist, blocked TSH-decreased IRS-1 expresssion. These results suggest that TSH down-
regulates IRS-1 protein expression and its tyrosine phosphorylation through stimulating production of TNF-at, and thus
contributes to the development of insulin resistance.

[ Key words] Insulin resistance; Thyrotropic-stimulating hormone; Tumor necrosis factor-alpha; Insulin
receptor substrate 1; Small hairpin RNA
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1. A4KE:3T3-L1 Fifls Ui 40tk . DMEM /o 3% 97 3 0 T R
5 KeyGNE 237 53-5% T B6-1-H BE s R 0% (IBMX) 5 & b
FEAAMN LD O, 4 TSH Wy T R H Sigma 23 7] ; TNF-o 45 051
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Invitrogen 2 F) 5 = 2 Tk il 2377 & 08 F 46 50 TIANGEN 2
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2. 7k (1)3T3-L1 RGN 40 jE 35 3 A6 3 401k K 4
Ph1.5x10%/em® 40 i 2% B350 T 405 200, I LA 10% /MR
LY F) 0% DMEM 355758 B F 37°C 5% CO, ARG F=46 34T
Kigt, 48 h R 1 RIEFRIL, 43 ~ 4 d A K BRI
60% ~70% I 4B, 35 0.5 mmol/L Y IBMX 1.7 pumol/L Jif
125 .0.25 wmol/L HFEKRIAFN 10% Ji 25 ML3E Y DMEM 74 5%
FRHEIESR 48 h T WSS IBMX FlIHb ZE K4S, H 48 h JFREE S
B A8 h 1 W, 4L 8 ~ 10 d, AL O Yt g {38 B i
B R WA FA IR, iC AL E L, (2) LB
FLAMT 4K 3T3-L1 g i 4 i 2  TSHR shRNA 4 TNF-a $5#i
FI2H (10 wmol/L WPOQY FHALFHH 15min) , A& AS ] ¥ BE 4= TSH
T 4 h 5 EEFRHE T TNF-a /K7 ,24 h 5 kil IRS-1 A9 8 T
S TRETR AL KT, SEI0 T 55 iU B 7 4 A A T 1L i
DMEM 73238 it 72, 76 T W 2 /i, T LA 100 nmol/T, 515 K 07
B 10 min, LI EE IEAT 3 K, (3) TNF-c 3B A 5E 422 FRK
GV IR 5L 13, SR FH T 106 S 58 W B 36 ( ELISA) K
M TNF-o ¥ . (4) TSHR shRNA 554 . TSHR shRNA H 4 Fik
R LR 514 57 -CTGACCTGACCAAAGTTTA-3' , BEHLITHL 19
ASBRIENTF 1 Ry B IR 4, PRI/ & TSHR-shRNA 4 %
TR TR TR R, 2 R Al TR 4 357 A 1 A A5 4R BRUTORE, B 4
wg BUBL 10 pl LipofectamineTM 2000 i B¢ VR AT = I F 20
min 54 3T3-L1 8740/ 12 .24 F148 h J§ Western EN 3 p A4
HYAUR . (5) Western BRI 4% U IRS-1 4K 1 7K . RIPA 3¢
fFT SN BE 1 3T3-L1 AR I A0, LB ZR 1, BCA P08 2K
i, S B REUEAT SDS-BR TN U 1k e 58 e Pl vk . G E )
P BRI B L ECL ik WoR B (A A&, (6) & UUIE &
( Immunoprecipitation , IP) #; 0 TRS-1 % 2 iR # iR 1k 7K F . RIPA
SRR RE ) 3T3-L1 BRI A0AE , $R I AR 1, L 200 g B
FIREG, A 2 pg $E Phospho-cde2 ( Tyrl5 ) # 8 v BEHL 1A, 4°C
S PEBILRL, BN A 20 l o502 B I B ,4°C S22 48 3 3
h, B0, 3¢ 13, PBS ik, FREIEAT SDS-3R P M I A 46 st P
7k, SYNGENE 4 [ gl 5 B 55 5 Bt 22 G5 v A, FH - gene tool
S MT AR TR BE AR A2 , 0 5 B A ik i
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JH x+s FOR AR TER 200 M BHE 17 X B0 A6, 26 18] LR
Ji 22570, BT LR LSD R 5. P<0. 05 i 25 5 Giit 2
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L IRS-1 S B2 1; WPOQY . M IR FE N 1 o 5407 5
X RH HL AR, 2 P<0. 01 ;5 TSH 41 3, P<0. 05
B3 WPOQY j¥% TSH AR M IRS-1 2 113555 M H R B R R 1k

WREHME: LIS 25 A G5 [ (341.85+12.00 Xf
411.08+12.03, 431.51 £30. 10, 522.67 +36.22) ng/L, P<0. 05
5 P<0.01 ], TZAEHIAELET TSHR shRNA 55 45 (14915 1 40
[ (339.62+14.39 % 347.00+21.67,356.23 +22.38,368. 50 +
26.11)ng/L,P>0.05],

4. TSH %t 3T3-L1 JERT 4000 IRS-1 25 [ 23k N H R @ e s
PRI - 55 45 (0 B A B s, B 25 TSH I 0k 4 11 384
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G, % G EANS, BT IR R (cAMP) B B R ILELE 12,
FEA AR B AE M2 RON AR TR T I 6 T TSH 7 AR 5 40 i i

R AR LA Ah 2% 7 14 B 55 ob Sk 30800 TSH AT 3035 IS Wi 40 e
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s Bl 2 TSH ) 84 Mk B 38 i, 3T3-L1 i B 40 i 1% 33 2 b Y
TNF-o 7KL ETHEaH i N8 TSHR 5 HVE R 2%, $#2R TSH
T B 5 AN e e T TSHR 390 S Ao M b A2 . TNF-o 43300

AR T 5 B A5 S5 S 2 ¥R AN I I B B 1 R 32k
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55 Shen 25" HYBIFSEA ], A ST KA [ 96 B TSH il
3T3-L1 ARy 4l A 30, G TSH IR B2 B3 in,3T3-L1 4if
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TRS-1 Fi% 2 BB R fb /K - BV EL e %ot HE 41 T o R AR, 457 24 TSH
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