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Telmisartan modulates phlogistic pathways in LPS-induced 3T3-L1 adipocytes
Zhao Jue, Dou Jingtao, Zang Li, Li Xiaojin, Xue Bing, Wang Bao’ an, Ma Fangling (Department of Endocrinology , General
Hospital of PLA, Beijing, 100853, China)

[ Abstract | Obijective
onist, telmisartan, in LPS-induced 3T3-L1 adipocytes. Methods

To investigate the anti-inflammatory role of angiotensin I ATI receptor antag-
After differentiated 3T3-L1 adipocytes were
exposed to telmisartan (0, 0.01, 0.1, 1 and 10 wg/ml) respectively for 2 h, they were treated with LPS
(1 pg/ml) for another 1 h. The cells treated with DMSO served as control. The expression of NF-kBp65,
IkBa, p-IkBa, p38MAPK, p-p38MAPK, ERK1/2 and p-ERK1/2 was detected by Western blotting. Results
Compared with control group, LPS significantly increased the translocation of NF-kBp65 from the cytoplasm
to the nucleus and phosphorylation of IkBor, ERK1/2 and p38MAPK (P <0.05), but telmisartan, especially
when at high dose (10 pg/ml) inhibited the above mentioned process significantly( P <0.05). Conclusion
In 3T3-L1 adipocytes, telmisartan can inhibit the translocation of NF-kBp65 from cytoplasm to the nucleus and
phosphorylation of IkBa, ERK1/2 and p38MAPK, which may explain the anti-inflammation effect of telmisartan.

telmisartan ; receptor, angiotensin, type 1 ;adipocytes ;inflammation
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1.1 A5 KA
3T3-L1 BRI AUAE 2R W F R B 1 i A Bl B 5 e

G245 17 \DMEM 1537 % B HyClone 23 ] , Telmistan ( 45 >
99% ) JaZHE A1 5 RN - Sigma 24 H] , NF-kBp65 T4 |
p38 HiiA . p-IKBa JNK HL4A | B-actin LA B 13 S Ak P A b7 0
) — 7 & Santa Cruz 23 &) 7= 5, ERK1/2 $U4K 1 1 ABGAB 2>
7, p-JNK . p-ERK1/2 , p-p38 HifkIlg H Cell signaling 2\ 7], #%
N2 Histon3. 1 HL&N H signalway 23] .

1.2 Fi&%

1.2.1 R4 i 35 3% B 54 1k T 10% JiG 2R i Y
DMEM B5583, 7 37 C 5% CO, BRI, 5 3 Rt 1 Ik
W, Framf iz imd 2 d 5, LA 10% HE 4 135 0. 5 mmol/L
IBMX 0. 25 pmol/L HiZEKH (10 weg/ml i 2 ) DMEM 137
FEIEFE 3 A 40 10% B4 13 10 pg/ml i 5 R A DMEM 1%
FRHHEFE 3 A, E 10% BG4 L35 () DMEM 3% 55 5L 4k 2L 85 5%,
2 K 1,8 ~ 12 d 2 90% K2 a4k g I iy 4
RPAT I F 55

1.2.2 JEWidifidee ARSI, A PBS vhik 3 W, A
10% W EREREFRER G2 P IR T B2 1 h, W[ 8 WL, AT 20
O e TAEM L 30 min, PEH G, BUEE K Mgt 3 3K, (31 &
e ML

1.2.3 BRI WAECE  FORUPIHET 100% DMSO,
WeHE A 1 mg/ml, il DMEM B35 R B 2 10 pg/ml, —20 CA{
FREA . 4520 DMSO fifi FHZR BE R /N T 0. 5% , i e i %k 4t
TR,

1.2.4 405y 4L 254 T 3T3-L1 JIg Wi 40 M 3% & &
90% F , R FHREHLER =R P A 43 0 6 41 X B4, LPS 4
HTLPS + kv 0.01.0. 1.1 F110 pg/ml 4H(n =18), Xt
40 ffg A DMSO, LPS + % 2k Vb 45 41 40 Jid fin A 85 K v 31
(0.01,0.1.1 110 wg/ml) %% 2 h J5,LPS 41 LPS + £k v
A UEEHFIMARSZ (LW 1 pg/ml) M5 F 1 h, 4iffIL
RS RBUZ R A T, D S, - 80 C AR
F1EH o Bradford 38 Mk

1.2.5  Western blot ;i #% & 4 NF-«kBp65 . p-IkBa | p-JNK |
p-ERK1/2 ,p-p38 . p-JNK 557K

1.2.5.1 A8 3Rk A Bl 15% SDS-PAGE HEJiZ
AEL20 ~25 Wl FEAEE M BRI, 4 C oYK, B Ikgs
J5 VIR R EE IR AP 2 h P (Ve 1:500)4 CHEE IR,
ZHU(HREE 135 000) FIREDEIEE 100 min, HAES T ECL &6
B R OG W LA E R A 2% ] Tmage tool 3444 IR i
8, AN SKIE,
1.2.5.2 SVEE FURTBE R Ak 25 11 3R 3k i A B ) 10%
SDS-PAGE BEiE , £ 20 ~25 wl 554 & U £ EERALH,4 C
MUK, BLVKZE R , DI G R = R 4 C — Bt & i i
(PR & p-ERK1/2 .p-p38 24 1: 800, p-IkBa 24 1:500) , i
(HRJZ 1:5 000) 5 7 , ECL A6l Aot w2 L R T o A
WERR A 454 5, T IEC P A VR 2 TR % S R 30 min, 3414 L — 410
(W EE ERK1/2 4 1: 800, p38 . IkBa 478 1: 500) % F , — i (He
J£1:5 000) 5 , ECL &Gl 4 W52 DL K e v B 2 1
JH Image tool FRAFAHK A, ISR AL B 5 8 B W L (e
YER B IR AR Rk &= .
1.3 itk

FH SPSS 13. 0 GEit 4R A THAR AL 2, TR B DA & =5 R
IR, R LR 2R 7 2253007

2 HR

2.1 3T3-Ll1 fghrimpeyszin s % w8

RO 3T3-L1 i i s 240 JH0 2% B 27 4 240 Jf0, 40 i oz b A
SR (R TA) , B 8 ~ 12 KANLIIZ 90% 22 5L 5 5 41 il
FR, RN AMLTT D E 2 HETE (B 1B) . M4l O a5 A8
JF 53 Y BT A6 RV 35 €6, SHLTRY 1) S 0T 7 A LT i 8 R
2R (B 1C) .
2.2 Western blot &%
2.2.1 Bk HEXT R LA S 3T3-L1 540 i B E A
p-ERK1/2 ,p-p38MAPK ,p-IxBa FlI#% & 4 NF-kBp65 ik 7K - (1)
A 555 HRZH A8 L, LPS 2 JG 10 48 Jfd i p-p38MAPK il
p-ERK1/2 KXW IR (P <0.05) , {HIEARAZI F] p-INK (195
ko LPS JHEY p-p38MAPK il p-ERK1/2 ik BEPH K 0 LD
i, I IS (10 pg/ml) 47 AT 35 2 S0 (P <
0.05) . SXFHALAAA Lb, LPS 20 A 10 40 A 4% 26 11 NF-kBp65 &L
T p-IkBa F2ikHH BIEHE (P <0.05) | TRk n k] k3
ik, BTG (10 pg/ml) A B2 (P <0.05) , £ 1,

A ALET(x200) ;B35 55 8 R(x200) ;C:i4r O e &5 4R (1 x400)
BEl1 3T3-L1 BERAMEFRERE (£ 2ME)
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#1 #%&4 p-ERK1/2 p-p38MAPK p-IxBa f1#% = § NF-kBp65 [

HEXRIBKE(x £5)
15 p-ERK1/2 p-p38MAPK NF-kBp65/ Histon3. 1 p-TxBo/ T-TxBoy
Xz 0.042+0.013  0.545+0.287  0.321£0.077  0.1830.012
LPS 4 0.697 £0.081a 1.7900.57%  0.594£0.0492  0.387 £0.0292

LPS + #Kvb 0.01 pg/ml 4 0.563 £0.214  1.432+0.203  0.653£0.085  0.453 £0.012
LPS + KD 0.1 pg/ml 40 0.510£0.062  1.59 £0.418
LPS + Bk H 1 png/ml 21
LPS + BKVPHH 10 pe/ml 41 0.183 £0.101P  0.440 £0.070b  0.157 £0.006> 0. 183 £0. 065>

a:P<0.05, 5 Bnrkds;b.P<0.05,5 LPS 4atbix

2.2.2 £ 5% p-ERK1/2, p-p38MAPK | p-IkBa F1#% 2K ]
NF-«kBp65 14 1 ik 25 R 220 RS, R 5 4 H ERK1/2
p38MAPK F1 IkBa & 1 8§ & 1k /K °F B & 3% 5% , i) ERK1/2,
p38MAPK Fl IkBa 5L [ FIA K BT 84k, NF-«Bp65 #4511
FR W R, BRI TS, KRR (10 we/ml) 21 #ER
AR AR R DT, SR R D] AR AL, LA 2,

0.617 £0.035  0.567 +0.035
0.440 £0.135  0.517 £0.142b  0.330 £0.026>  0.393 +0.065

«p-ERK1/2(42.44x10°)

«T-ERK1/2(42,44x10%)

«p-p38MAPK(40x10°)

«T-p38MAPK(40x10*)

«p-IkBa(37x10°)

<~ T-IkBa(37x10°)

«NF-kBp65(65x10°)

o3P M840,2 LPS 41,3 LPS + 4 K #7342 0. 01 pg/ml 48;4:LPS + %
K32 0.1 wg/ml 2855 LPS + H K32 1 pg/ml £8;6:.LPS + # &
73810 pe/ml 41

& 2 Western blot #&ill|& 4 £ F H p-ERK1/2 p-p38MAPK  p-IxBa

F1%E B NF-kBp65 HJRiE

3 itig
AR, X 2R A Bk 2R R G0 (RAS) i 48 &

2 I BIAFSY , LA I A8 58 5 2R 2 e T 4000 i) 5510 R0 i %57
SRR 1 2R (ATL) $5H0RI MR, 51 & T 00 1 5 %=
o7 RS ) ARG 1T S I E B A Ang 1
BT VR ML 3h 1 244 FH AN, 87 3 R E B vy v %
BEEAEH, &R AR B 5 2 —. da-Cunha
SR E A E Bt = (aopE-KO) K KR T E 4
Ang 11 ,4 JEJa S e 404 F0 RT-PCR J7 /6 A K Rk
o ik BE % B E-selectin, ICAM-1, VCAM-1 ., MCP-1,
M-CSF J HBEPR R4 22 | 401 50 Ik o83 A BE e 110 4 % T
FRIEIN 6 4%, UEB] Ang 1T AT A5 | H2 K B P9 19 48 0 i
N7, A2 S s A A AL BE R A OE B, FRATTKE 20 HAE M
Wistar Kyoto R 2 4, 53 28 T 22 B 70 A1 Ang 1T
ZARFEHUHN I VP TR, 17 S A i IR
B2 TNF-o [ 25 11 Al mRNA 7K, & BLEK Hb 70 46 7]

DL S BRI R A PE R T 238, 45 T HBIESE T Ang 1T
SZARFEHURI BT S8 3% — WL . 2006 4F, DREAM #F5¢
FE XS i 2 A0 9 A 7 K5 1 T B s 1
FHISE KB, T5 KRG T 4152 OGTT 2 h Ifiut K F- 4
TR B E AR . A BT & BLE N T-«B
( NF-xB) BH A 7TH NG A0S , Ang 1T 30135 A4
IL-6 1 IL-8 (1E FH 4 58 4 BHLIKT , 26 B Ang 11 v BB3E 1
NF-kB 6 1 & R R AR o A W5t BT 2
ARANM o, AT-1 327 14 & BR AT 30 ) NF-«B 1995 1, i
Ang I1 3 3% 00 vT ff NF-«B DNA 25 & 7 o4 34 5, ik B
Ang I 7] UE i NF-«B & A4E . AScshd, 34
VI 28 R s 3T3-L1 g il 40 ik SRy R S AR AR | 5%
FoR VDI T 105 40 i NF-«B 3 B A ¢ 8 11 19 16 £k K
AR, EIESE, NF-kB & — 2 IREEH SN 7, 78
¥ E AP EZE L pS0-p65-IkB #4 i 1H = B kT X A7
FEF A A F e MR A . M AMIIUE S T 5]
i IkB Bk, = BRI/ 85  NF-B %A B 5 5 X 5%
5, RS IR A AN AZ , DT S 3l ol 1 i 0 L R )
o AR BUNG ZHEE T 5 06 105 40 1B B R 1k 423k
F1NF-kBp65 % & F R B WH B L, Mg EKE I
ZARFEGURE KV KGR i (10 pg/ml) 35000 7 L)
BRI —E A, R KR VD AT LI kB B R
FE AT NF-kBp65 #5607, i it NF-xB {55 5 5% S i &
FEHURIER

2009 AFFRATTAE I FH vy A L PR Ak i e F o
oK Vb T B IR 7 20 ) R 1 52 B & B, MAPK
W, Bl 22 24 R 5 Ak 8 H 3% B8 ( mitogen-activated pro-
tein kinase ) i 4 , 5 JIg 17 40 it 9 0 HOAR 9 BT 19
ST BB AR JF 4R R OK VD 3E T figiE 1f MAPK
AR T 2 A7 X5 T I 400 B LA S B 200 e 4 9 PR3- WA
PEFVERI o A2 OFFEt & IUTE S 0 WK N Bz 20
Jarf Ang I p38 R 1k i #4475 p38MAPK, H X filff:
FHAT % S 70 B T . MAPK 1 % H A E 2 & 31
ERK1/2 JNK p38MAPK &¢I i , J& ELA% A= WK L AME
S S E NG R R R EREE S RS
AREFEH, A 143 3 E T ERK1/2 JNK . p38MAPK 3
SR B IR AL K-, 2 BILAR 220 0 3 3T3-L1 jig
4R , Tl fd ERK1/2 p38MAPK fiafb 3 iktmm {0
JNK 3 AN 2 5200, oK VD 00 ] {5 5 — 2 R Ak
B I FEE AR, FEAE IR 2 (10 pg/ml) BHVEF 3%,
FOKVHIH AT RS ERK1/2 p38MAPK {5544 S i %
FEHURAER B R0 K INK 38 B8 A fr e — 2L 5% .

g5 LT ARSI US4 R 3T3-L1 i i
Y Sk e SEASE Y | 2 IR K Vb AT LA i 22 i &
1 IkB W B8 fb. NF-kBp65 #% & {ii 1 ERK1/2.
p38MAPK & IR 1L , I FH Bk Vb I BCR ML 1T fig
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