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Inhibitory effect of NF-kB decoy on insulin resistance in adipocytes of patients with type 2 diabetes mellitus
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[Abstract] Objective To investigate the relationship of abnormal insulin signal transduction with NF-kxB activation in the
adipose tissue of patients with type 2 diabetes mellitus('T;DM) ,and to study the effect of NF-kB decoy on insulin resistance in
vitro. Methods Decoy targeting NF-xkB was designed and synthesized. Adipocytes from abdominal subcutaneous adipose tissues
were obtained from T, DM patients and non-diabetic patients. The phosphorylation of insulin signal transduction molecules IRS-1
tyrosine and Akt-Ser473 of adipocytes were examined by immunoprecipitation and Western blotting analysis after stimulation
with insulin. The activity of NF-kB in the adipocytes was analyzed by electrophoretic mobility shift assay (EMSA). The NF-¢B
decoy was transfected into the adipocytes of T, DM patients via liposome. Results The phosphorylation levels of insulin signal
transduction molecule IRS-1 tyrosine and Akt-Ser473 in adipocytes T, DM patients were significantly less than that in adipocytes
from non-diabetes mellitus controls(P<C0. 05). The activity of NF-kB in adipocytes of T, DM patients was significantly higher
than that in the controls(P<C0. 01). After transfection of NF-kB decoy.the activity of NF-kB was decreased compared with that
before transfection(P<C0. 05) ,and the phosphorylation levels of IRS-1 tyrosine and Akt-Ser473 in adipocytes of T,DM patients
were significantly increased compared with those before transfection(P<C0. 05). Conclusion Insulin resistance and excessive
activation of NF-kB exist in the adipocytes of patients with T, DM; NF-kB decoy can partly ameliorate insulin resistance.
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R BUBER b Akt (Serd73) JLIA TS H Cell Signaling
2w ECL A% &6 & B Santa Cruz 24 ),
R A 2000 % YL KA A Invitrogen 2 7l , NF-«B
¥EFH Invitrogen A &l & A AE YRR,

1.3 Fik
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FUERZE EP BN, F ST i 8 O N &
FHFEARE AWK, 57 %8 T — 80°C KA IR F7 .
()W FIFE S 40 pg 1T SDS-PAGE ., 56 15, 5 %0 Jiit
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WEE AR I AL ARG B LR B 2
h, TBST £ MR e 3 K. INA ECL fh2% &I
R, A% . Quantity one 43 M7 8248 I % 4% 454 6
W R E L 45 S H A 6 %% B (E/ B-actin A% 1Y
M EME RS, LR EL 2 K,
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B () RE  4H M R 1 ) i B R v B N vk DRI
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decoy ¥ %) k.5 -CCT TGA AGG GAT TTC
CCT CC-3',3-GGA ACT TCC CTA AAG GGA



20 -

WEERRFEFER 201041 7.9 31 %
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Fig 1 Oil red staining of fat
droplets in mature preadipocytes

Original magnification: X 200

2.2 IRS-1 B R B 5 8 1L & Akt-Serd73 B i 1L 7K
T, DM ZH A 105 20 i 28 J3 5 3R RS L TR S-1 s 2
PR W R AL K 7 (43. 17 +14. 23) & Akt-Serd 73 R
K- 0. 50 0. 09) 24 B & A% T~ 3E 0% J i X BEAH
(346.83+13.93,1.4040. 26) , ZRALITEE XL
(P<<0.05,K& 2),

— IRS-1 tyrosine
phosphorylation

—— Akt-Ser473
phosphorylation

—— B-actin
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Fig 2 IRS-1 tyrosine phosphorylation and Akt-ser473
phosphorylation level in adipocytes of two groups
1-3:Non-DM group;4-6: T2 DM group

2.3 WA EFEEHE TR i A NF-«B # DNA
gaEkakix R IKE 3, T.DM 4 NF-«B 19

DNA 543G MR 119, 1248, 68. 81 2 & T-AE 05 IR i
HAY44. 674316, ZRAFHIT¥E L (P<0.0D),

1 2 3 4 5

L4 ~

—NF-xB

“H

3 WMABREEIME TEMHMAMA NF-«B i DNA £ &F K
Fig 3 NF-xB DNA binding activity in adipocytes of two groups
1:T; DM + labled probes; 2: T2 DM + competitive probes; 3: Non-
DM+ labled probes; 4: Non-DM + competitive probes; 5: Negative

control group(only with labled probes)
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Fig 4 Adipocytes after transfection of NF-xB decoy

Original magnification; X 200
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# 1.5, T.DM & & 5 i 40 i + A5 B 1K + NF-«B
decoy ZH I 17 40 B PN J6R 5 3R RIS TRS-1 i 2 IR Wi
Rk} Akt-Serd 73 W2 b /K F- B 8 & F T.DM &

G 4T B ZH (P<<0. 05), T.DM 3 5 Wi 40
Mo+ Rg iR 40 K T. DM & 3 g 05 40 B -+ B i ik +
decoy XT BB 41 B iy 40 B P9 R 5 E 35 IRS-1 B &
PR R L B Akt-Serd73 B R b K V-4 T.DM ##&
XA 25 G X

x1 BAKEHHAMN IRS-1 & Akt-Serd73 BiE L /k F

Tab 1 IRS-1 tyrosine and Akt-Ser473 phosphorylation levels in adipocytes of four groups
(n=10,7+5s)
Grou IRS-1 Akt-Ser4 73 NF-«xB DNA
rroup tyrosine phosphorylation phosphorylation binding activity
T, DM 210.67+8.55 0.380+0.019 44,6842, 71
T, DM+ lipofectamine 208.83+13.29 0.37740.016 43.68+2.59
T, DM+ lipofectamine+decoy control 204.67+8.55 0.37340.015 44,58+2.25
T, DM+ lipofectamine+ NF-¢kB decoy 320.8349.37" 0.576+0.304" 24.50+1.34"
* P<C0.05 vs T2 DM group
12 3 4 5 6 7 8 SH2) A5G M0, B IRS-1 3 M FEAIC, AT B 4%
. REAR I 5 R (55 5 5 B0 B R IChLm kA,
A — . s % @w» — IRS-1 tyrosine

phosphorylation

o — Akt-Serd73

- ———— —— — .
phosphorylation

- P e T A W e e — f-actin

5 BARHABINERERBGE Akt-Serd73 BEERL K F
Fig 5 AKkt-Ser473 phosphorylation level
in adipocytes with insulin stimulation
1-2: T: DM group; 3-4: T2 DM —+ lipofectamine; 5-6: To DM + lipo-
fectamine+decoy control;7-8; T DM+ lipofectamine+ NF-«kB decoy

2.6 G AWM M A NF-«B # DNA % 4
Ereg i Z5RIEK 1 B 6., T.DM &35 N840
Jitl+ I AR + NF-«B decoy 20 i Il 40 ML 9 NF-«B )
DNA 25416 WAK T T.DM 34 i i 40 i X 18
MWK T T, DM &35 A8 I 4 B + A BT 4k 2 K&
T, DM Jg 5 40 i+ B8 BT 4K + decoy X HRZH (P<C
0.05), Hax 3 Al 2= 5 g it 5 L.

3 it i

JiE & Z e T.DM M E B IEZ —, A
BT 0T, B B 20 Y R 32 2 TR/ IRS-
1/PI3K/PDK1/Akt/GLUT4 {55 i, XX (55
B — AN ANE T TR R A L 1
A B BT L AT BORE RO 1 A AT L ]
HIRS-1 2 JBR 5 3R 32 04 1% 24 R Al 1) — > IR
Yy, IRS-1 588 R 2K B AALEE & 762 K%
R WEEVE T JIRS-1 1 g 2 R W W2 AL, 43+ 14 Al
WA I Z A EE S Sre [FJE X 2 (Sre homology?2.,

B 6 HAMRIMMA NF-xB B DNA &&E &
Fig 6 NF-xB DNA binding activity in

adipocytes of each group
1: T, DM + lipofectamine + NF-kB decoy + competitive probes;
2: T, DM+ lipofectamine+ NF-kB decoy+ labeled probes;3: T, DM+
lipofectamine+ decoy control + competitive probes; 4: T, DM —+ lipo-
fectamine-tdecoy control + labeled probes;5: T; DM lipofectamine
~+ competitive probes; 6: T, DM + lipofectamine + labeled probes; 7:
T,DM control group—+ competitive probes; 8. T2 DM control group—+

labeled probes;9:Negative control group(only with labeled probes)
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BN 2 R /I AR WO L T R SRR -2 O
Ak, B T ik 64 o 5 T B 5 BT B 3 (glycogen syn-
thase kinase 3,GSK3) 2K {if , ¥ J5L & B3G5 16 L
Akt 3] G BUH AR s 8 4(GLUTH) & 1, 7
W RS A K AR A TG At T 1 1) 8K 6 1 PR
KA R R R AR,

ARBR XML HLE AR Z , C A I
NG RFERIEW WA, SAEH A IE AR B R 1E
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12 Ak 7K 7358 AR A R o 20 # ] J FE IR (P <<0. 05) , &
B T, DM & g 7 20 M A7 72 2 30 e 5 R A5 5
R SR K SR (S R B S BUBE R R AR
AOREAS S R ARPT I &2, RIFEZE T.DM B #H 1)
JE D ZH 40 NF-«B B9 DNA 454 3% PR 8 F B IR 96 40
W 548 5 (P<<0. 01) , & W] T, DM 3 1Y 5 il 41 21
HG S NF-B Ak F 8 35 24 38005 R 2L 300 1)
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FRATT 38 Ao i ST 4 5 091 X ST A A — R WU B 3R
AR NF-«B decoy # 4« A T, DM 35 Bg 1y 4 2
PMLEMSA 25 5 & EE UL J5 NF-«B 5 DNA 25416
P B 85 5 e /i I (P<<0. 05) , & B NF-«B decoy
RENE 5 4 Mk 410 1 5 St I 75 DNA X o6 4 1 45
& T FH T/ DNA 454 K T 5L By %35,
[Fi] I 38 3 % 5% Y J5 T, DM S8 35 18 5 400 i o8 i 55 %
S IRS-1 F& 24 FR Wl R 1k} Akt-Serd 73 Wi 2 1k
KR IEE, K B R Y J5 T, DM 835 5 i 20 it oy Jge
By RO IRS-1 M &0 R Wl W2 fb S Akt-Serd 73
T2 Ak 7K P25 B e i BH B 88 v (P <<0. 05) , B B K
PURE BE B 0% L X 4R 7R NF-B 1 52 AT LS i g 5
ZE 5547, M NF-«B decoy 1| NF-«B 3% ¥
J7 v Re VR e Ky R ARPU AR

B2 AR 4R B8 T.DM 3 5 Iy 4n g iy
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