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[(HE] 8 RIWNEAPEREIT-LLEHARRKSRRANO ZZAEANN. F& DUEEXRNESIT-LLEHAR, ELK
BRENAREE REAREAENTHRAYN AR 2 ARAMNBA (AT NEMZGY) AP HEA (4HHTF 1,10,
100 pmol/LEA¥H T 48 h) #l wortmannin + ¥ IHH , wortmannin + E ¥ H A LI 100 nmol/L Ky BEAE B ALEE 3 #(F (PBK) 57
3 157 wortmannin FAL3E 20 min JEHMA 100 pmol/L |PE T H 48 ho MEMEHAMATH LA, KA B RALEER
W 20 i 55 57 E W R A B W E , K Western blotting 2347 g i 40 8 - PI3K fI R R Z KR 1 (IRS-1) B3R 3% LIRIRS-1
ZEMBRAKTE. # 8 SEHAMNBHLE SVHARHARERABE (P <0.01) , AREF EFRPHEBEHONEK
BEmEMEM (P <0.01),PBK M IRS-1 RAW B EF (P <0.01),IRS-1 ZEMBEBMALKFBETFE(P <0.01) HAH
wortmanninfH i . # #& S I 3T3-L1 55 40 MR 2 R R PU A 2L B0 48 B AR B 4A /0, 3F 38 on 48 JfS %o 7 2 0 9 U R, L LRI
A EES PBK R SEMEA K,
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Mechanism of losartan in treatment of insulin resistance in 3T3-L1 adipocytes
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Medicine, Shanghai 201900, China)

[ Abstract] Objective To investigate the main mechanism of losartan in treatment of insulin resistance in 3T3-Ll
adipocytes. = Methods The model of insulin resistance in 3T3-L1 adipocytes was induced by dexamethasone. Model
control group ( without treatment with any drug), losartan group (treatment with 1 pmol/L, 10 pmol/L and 100 pmol/L
losartan for 48 h respectively) and wortmannin + losartan group were divided. Adipocytes in wortmannin + losartan group
were pretreated with 100 nmol/L wortmannin, phosphatidylinesitol 3-kinase ( PI3K) inhibitor for 20 min, and were treated with
100 pwmol/L losartan for 48 h. The size of adipocytes was observed, glucose oxidase method was employed to measure the
glucose concentration in supernatant of culture fluid, and Western blotting was adopted to detect the expression of PI3K and
insulin receptor substrate 1 (IRS-1) and level of IRS-1 serine phosphorylation in adipocytes. Resulfs Compared with
model control group, the size of adipocytes significantly reduced (P <0.01), the glucose concentration in supernatant of
culture fluid significantly decreased (P <0.01), the expression of PI3K and IRS-1 significantly increased ( P <0.01). The
level of IRS-1 serine phosphorylation significantly decreased compared with model control group (P <0.01), but the effect
could be blocked by wortmannin. Conclusion Losartan could significantly decrease the cell size and increase the consumption
of glucose in 3T3-L1 adipocytes with insulin resistance, and the mechanism might be associated with PI3K pathway.
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A= i R i) 0 AL OB N

MEEHE I ZEFH#ER (angiotensin receptor
blockers, ARB) BB M EH M EREFWBES FIK
$° . KRS R, AV H S B 2 BERRK
BEWEENRD ZEY, BRMLER R KT 31Y%
%" &R ,ARB Xt 2 RUBRR KRB R AR
BEEAEKVERERS RRNILEFRTE L
VB, AT ST R P b ZE R WA U5 3T3-L1 R4 e, &
SLFR B RIChUAN AR AL, AR EP A XT 3T3-L1 iRRi 4
Ffa R & RICHURIER SR BT KT BRI ME FIBL ) o

1 #P5FH%

1.1 itk R FERAMNE

JNER 3T3-L1 B fE i 40 iE 3k JE T American Type
Culture Collection ( ATCC) ,ly B P ER %5 E#E4
AHEBIFEBE . DMEM E¥EIE SR £ T8 6 4 M .
0.25% BEEE M E 4% £ (Gibco) ;1 - FE -3 -
5 TH - HIEM (3-isobutyl-1- methylxanthine, IBMX) |
Hi 2 2K #1 ( dexamethasone, DEX ) | B% R JJL B 3 ¥ B§
( phosphatidylinositol 3-kinase, PI3K ) %5 7 ¥ #) ] 7|
wortmannin , i £L O ( Sigma ) ; T4 A B8 & R (Lilly
Egype) ; @10 H 8 ¥ (Merck ) ; MR I AL Y B8
(horseradish peroxidase , HRP) #7 i B9 L 2241 % 1gG 31
R HEBGEZTR WELRLBR(BR) ;I RE
S EZJEY 1 (insulin receptor substrate-1,IRS-1)
ik, S bt B IRS-1 pSer307 i f& (CST); %3t K
PI3K-p85 Hi 44 (Santa Cruz) ,
1.2 3T3-L1 HAEHG 48 LR 3L SR A0 b

B %M X 3T3-L1 BT Mg 7 40 M ¥ 45
Sk, ¥ 3T3-L1 AR 4L E T & 10% i 4 1
7§ DMEM S¥EEFHE S, T 37 C 5% CO, fEFE
EEAHTER ARRERFHEMN TERL, 4
RS 2d)E, BB 10% 4 M % .0. 5 mmol/L
IBMX 0. 25 wmol/L Hi 2K # .10 pg/mL A S =
) DMEM E¥Esisr 2355 48 h, # A& 10% i 4 M
.10 pg/mL AR5 KRB 48 h, )5 L 10%
4 MK DMEM Sl sr 24k Ee i 57 , 48 h B
1 WIEFFW . 4L 8 ~10 d B4 3T3-L1 BiAERG 4
Ff2 90% LA b AT 434k O BB R G 40 M . FE N 25 4k 2
BT, A & M iE K DMEM SEEsi R i3 2 b,
1.3 BRERIEPARERANELRERSH
1.3.1 HMEERMEY K 3T3-L1 gy iass
F2U AR, ZBHAXIR HFoARW, KA

AL 12 b, L4 M 3% 43 4 I A AE R AR BRI 3 R
(N A I3 K48, B 4P %5 Am 0. 01,0. 1,
1 pmol/Lii ZEK#A ) JEF 48 h, BB HA ML FM]
i A EEAEERN A EEF EBRT R
REWREWRE, gk E SR EM 4R DMEM &5
BAENAEEEREMR, GHSHAARNEEE
THFER I 35 N6 8 L R AR IR E R B E 4 1
A,
1.3.2 44 OMBEA:AEE, D 10 ol &
10% fif 4 ML 75 i DMEM S R 2R3 5 . QAR
BA.EEEAFRNENAY TH;ORYHELA &
BIHFIMA 1,10.100 pmol/L FYWIH T H 48 h; DRV
4H + wortmannin 41 ; L3 5 2L 100 nmol/L wortman-
nin F4E# 20 min, FHIA 100 pmol/L ¥ H F M
48 h,
1.4 XEFEMiEH
1.4.1 Jha O Y 5E 3T3-L1 fE i 40 R 40 g 4k
FME KBHEERT6 LR, B4H4 LA,
3T3-L1 HufE AT 40 M5 201 0 BB R 48 i )5 , PBS
VE2 W, P HEFEEE S min, WKV 2 K, WA
41 0 Yl Ye s 30 min, BB BMBEME ., HHLE
B LEF , B A ImageProPlus X/ #l & 100 -~ 48 fig
RER, ARARUSAARERNFMEER" .
1.4.2 HEEFLERTFHEERRENE 2
AT aLEEE2.4.6.8 X, BILHKA 0.5 mL |
BR,RAFHAEEAEERN AR EFRTE
BRWRE, XREE3 K. IBKRESKEMNAR
) DMEM bt o 2 p WE v BE AR, AT OB % L 40
M EBEHEESR,
1.4.3 PI3K.IRS-1 EHFEX K IRS-1 Z HF sk
IR W R Western blotting 43-#fr 3T3-L1 JEH 40
ffd PI3K \IRS-1 FH H &KX K IRS-1 Z ARBEBR LK F
(IRS-1 pSer307 WEHKIX) . MM 15 phLEHH
i SDS RN BERE B FE 7K (SDS-PAGE ) 0 B8 , %%
EH®BE PVDF B L, HS% M+ HEREA
2h,BEEMME—P 4 CHFLR;1:2 000 #BEH
HRP fRiE M EHM A M ERB T 2 h; HECLA¥R
R EHfTALE AR ETBL ERMNER, AE
M&W 5 GAPDH W R EM IWERS BNEB KN M
MNREE,
1.5 S{iEnE

KA SPSS 17.0 A #EfT St F b ED A
HEEUz s Ra , CHRALBERAARETES
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P EERSARESAP MR (BRNML, B KRKE)E
7,4 L 3Ok i Kruskal-Wallis H B fif 5, P <
0.05 ERZREAGIHTFE XL,

2 5 R

2.1 3T3-L1 JEfidnia KB SRR KT
3T3-L1 Fifs R 40 A S AMLJE 45 10 X, 41 2s
KSR , R P FE i B T NS, 4D O e ET LI
R B A B e R 5 (JE 1) , B 4 B AL R A
RS 4, XA R 0.01.0.1.1 pmol/L i
SR MR B0 3T3-L1 J8 5 40 A B 2 I e 2 40 9
HK(4.77 £1.12),(4.20 £0.95),(3.73 +0.71)

(2.07 £0.45) mmol/L, 5% BB 4H 32,1 pmol/L 3
EXRMABEARNEEREHEEER /D (P <
0.01) #2758 1 pmol/L #iZE KM AR 3T3-L1 5
G R AR S RPN BRAERE
2.2 K4 3T3-L1 BRI RARMERREHER LE
MR A R AR EAMKYIE 100 pmol/L 4
3T3-L1 JER 40 a0 B 24 B2k 47.91 51.75.50.32 um,
K>3 100 pmol/L 4 R 4 M fA R B 3& /D TR XF
HMA(P<0.01)(H2), pHAEFEH468 X,5
AN A %, &P 100 pmol/L 4 3T3-L1 gl
AENBEENEEVNES TEANRYA, Z5F
SKHFEBEX(P<0.01) (K 3),

1 3T3-L1 ERHAREIERE %200
Fig 1 Identification of 3T3-L1 adipocytes x 200

AGTER4; B.EANEYS, C.EYIHES,
B2 3T3-L1 R /MRE =200
Fig2 Size of 3T3-L1 adipocytes x 200

2.3 &4 3T3-L1 fEHF 40 g IRS-1, PI3K #f1 IRS-1
pSer307EH H KR IA

Western blotting 73 Hr 45 R B 7 S BI R} fE 45 3T3-
L1 fgfi 40/ PI3K.IRS-1 KA X R X B KT Xt
M4 ,IRS-1 pSer307 EHMMM RXEMHEH T
MRA,EZERHFARHERX(P<0.01); 5EA
XA B, AV R [ W B 4 3T3-L1 Jig B 48
g PI3KAI IRS-1 EEKMEXMREEAREE LA,
Wi IRS-1 pSer307 HE W MXI R X EMEF T H,
wortmannin Fi 4t 2 §E # % ¥ & Y 04 IRS-1 pSer307
HEEWTR(E4S),

g - [Iaie ] #EEEE [l AibiE 100 pmolL £

=
E 6F l o T ®
ll\lﬂ i ok}
w
= o o
% 2 02 ®
=

0 1

F2R FAR FEOXR RS
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Fig3 Glocose consumption in 3T3-L1 adipocytes in each group
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PIRK o -~— 835 000

RS-1| w- = - ‘!_%«—130000

IRS-1 pSer307

12 3 4 5 6

ot -

«~ 180000

GAPDH <37 000

1 ~6 WEAHRAN A RN EH SPHE 1 pmol/L #H S ¥P3H 10 pmol/L 4 . H3H 100 pmol/L H . ¥W3H + wortmannin 4,
4 Western blotting 4 7 SDS-PAGE ik B i
Fig4 SDS-PAGE electrophoresis analysed by Western blotting
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HA~FARIRAR R EEX R EYHE 1 pmol/L A EWIE 10 pmol/L 41 & ¥PH 100 pmol/L 4 &P IH + wortmannin 4 ; PP <0.05,

PP<0.01 53 A LE; ®P<0.05,9P<0.01 SEBEALE.

5 &% 3T3-L1 B§RA4AEE IRS-1,PI3K 71 IRS-1 pSer307 EH M RIER
Fig5 Relative expression of IRS-1, PI3K and IRS-1 pSer307 protein in 3T3-L1 adipocytes in each group
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B AR ERESRRMMREMRBETRER
BREEIEF) M T 400 R A
iR FEE F o tumor necrosis factor-a, TNF-at )
BE BRE KN RURERNARTRHRAREN
EES R EARIE 2 vy (PPARy) &1,
JIE i 4 25 B A K R A S O i i 40 i B Y 3% & R I
B 40 BB R B A AL R o BRI 40 s A 1L
HAGIRERABESRER . EREEXNES R
R E AR A RARRERY, BSRRIE
2 BRI RS SRS BB E , L B 1E £ .0 ML
EERABRBENAEREE™ . ALBAH 33-
Ll JeRidp e L B B R MR A, IR |V A X iR
i3 40 it JB 5 3R P B0 1 A R LTI REAE AR AL o

ARB J7Z I T 5 L B 1 &5 I B A 5% 0 ML B 0 2
MAFKBERENGT Y AESEREERFNE
AR RREADERTIE I . AV EES
KA 2 2D PR B B = JE R 5% R K E FTk
ERSERN. AZLRERE 5 KV HEESE M
BREREMAREEEREAER, DM AR
BB BA) A, D IR AR B RS

TIESE ARB B B3 3T3-L1 gy 40 fa fie & R 44t
MITER -

BERELESEESH%SHE K IRS/PBK/
Akt/H E¥E 5 i2 H H 4 ( glucose transporter 4, Glud )
SERME#E, RS- 1 ERG RFEESHFERTRA
BEEEAY ., AREABERST,IRS1 ZEARER
ATRETHRESEFSNEEMIRES ER
$"' ., PI3K g p8S A p110 B TLAL R, p85 1EH
WY EE,AES plI0 HERERBENER.
PBKEESHSFERERGARTIEEATARA
WS ML R BRS RET Glud B EAE
A", PBK/AKt 55 S EBR KV HERS
ARERERAEXR™ ., IRV EREHARBESE
YA 2 Boh R S R W BOB0E B9 P3K B B R
AEBGER T 5 A B, B A B4 08 B 48
B PI3K #1 IRS-1 335 F & ,IRS-1 pSer307 FixFH & ;
KRIEMEM 48 h 5, KPP HAJE 4 MK PBK
IRS-1%3A F & ,IRS-1 pSer307 HE T, FEH —F
BERAERENE, EHNEYPHEIIER ER%ET
fB 5 PBK {55 B BEA 5% ; B 0L, %t in A P3K 1l
7| wortmannin 4t 20 min J5H 4 F &V H ),
24 B i 4R i PI3K . IRS-1.,IRS-1 pSer307 BYAH Xt FE
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BESHEAMNBAKBRERLEHTEREL RA&
VAT EEE PRK RS EBAREREM. AXRY
KV HEFIEBE S Murioz % i MY 45 RHAF,
Bl ARB 2RZ54JE M 3 E] |3 IRS/PI3K/Akt/Glud
T B R B 2R, W/ i W A0 A AR, DA T i 3 K IR
B BR B R

bR, KU HELET RS R KIUEN A
KR BR S R 15 5 % S @ B £ 1F F R (PIBK.IRS-1
1 IRS-1pSer307 ) B3R5 , B/ R % RANHL ARG 40 1L
AR B, 3 55 0 48 B T 7 25 0 B U, DA T o i
MR RS R
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