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[ ZE] By WK 1788 B3t 3T3LI( A7) J5 A m I AR B AL & & % 4K CSL2 mRNA . @0 j6 % & C5L2 & & A= 12 #t
WEGTHESEARAGH A, 3K KRINERITTLI mih, <8 BB 7 ikik Fmiani, AR % E 176 4
ZBEAE R F 3T3LI(AT) A& By tm e, i & i 86 A3k e, K B RT-PCR A= ik K 29 Ja AU M 42 BR AL & & 5 4k mRNA #=
B 6 R A O, KR Western Blot 48 ) 2 a8 4k & A= {2 BE AL & & R Gag/ 11.GB.pPKCa #= pPKCS & & R ik, 45
B 10 ° mol/L 176 st B 4% & 3% A 313 L1 s #A6  2m A A= 5T B8 5 49 B C5L2 mRNA A= & & 49 & i, 107 ° mol/L B
3U3L1 A% 8 B 4 L CSL2 mRNA A= & @ R A5 A FIET 40% (P< 0.05) #= 21% ( P< 0.05) . 1237 Jg B7 4 A8 C51.2
mRNA Ao Z QA A KFEZFH AR FM. HKREI0 " mol/L) 178 ¥ —BF 4 & — Z AL & 3P 11T BLAL & & R a9 A&
G W 28 I8 Gag/ 11.GB.pPKCa #= pPKCE A9 & &, B Z AR R B R EL A RY T 17% ~23% 15% #= 15%
(P #> 0.05); £ AT B B m e, 107 ° mol/ L 176 4 —BE R A 4 (2 BL AL & & 1 89 Gag/ 11 & & % 35 24% (P < 0.05), 3¢
GB.pPKCa A= rPKCL W9 R A LA L £ F, 2170 M —BEER B, £— A2 K L“ ¥ f” R BLIL & & 3 Gag 11.GB.pr
PKCa #= p-PKCE 942 i 4E Al . B8 S REMEAZTHAFRBA BT ORRAE, RBLEARRTREALAE T HK
BMESE G ARG MG mI i B E RSN R AR T,
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[ ABSTRACT] Aim To evaluate potential acylation stimulating protein ( ASP) resistance in both adipocytes and preadipo-
cytes under the conditions which produce insulin resistance by 176-estradiol on both receptor level and post-receptor level.
Methods 373 L1 preadipocytes were induced differentiated and 0 mol/L ( 178 estradiotfree DMEM/F12), 10™® moy/L, 10’
mol/L and 10” ® mol/L. 178 estradiol was added to cultured 313 L1 adipocytes and preadipocytes overnight.  RT-PCR and flow cy-
tometry were used to detect mRNA and cell surface expression of ASP receptor.  Both norr 178 estradiol treated and 178 estradiol
treated 3T3-L1 cells were cultured with 5.0 Pmol/L. ASP for 4 hours.  Then the cell proteins were extracted and the expressions
of GB, Gag/11, pPKCa and p-PKC € were measured by Western Blot. Results High dose 178 estradiol suppressed C5L2
mRNA and protein expression in 3T3-L1 adipocytes but not preadipocytes. At 10”° mol/L, 178 estradiol increased C5L2 mRNA
and protein expression slightly in both adipocytes and preadipocytes ( P> 0.05, respectively). At 10™® mol/L 178 estradiol i
hibited CSL2 mRNA and cell surface CSL2 expression by 40% (P< 0.05) and 21% ( P< 0.05), respectively.  After over
night incubation with 178-estradiol ( in adipocytes and preadipocytes), Gag/11, GB, p-PKCa and p-PKCZ were downregulated in
the presence of ASP treatment to a certain degree. In adipocytes, at 10 ® mol/L, 178 estradiol inhibited the ASP-induced Gag/
11, GB, pPKCa and 1 PKCE expression by 17% ,23% , 15% and 15% ( P> 0. 05, respectively) . Whereas high dose 176 es-
tradiol effectively blocked ASP-stimulated Gag/ 11 significantly by 24% ( P< 0.05) in preadipocytes. However, 178 estradiol
counteracted ASP-stimulated Gag/ 11, GB, p-PKCa and p- PKCZ to some extent. Conclusion 178 estradiol induces ASP re-
sistance in adipocytes and preadipocytes.  ASP resistance may contribute to the physiological abnormalities associated with insulin

resistance induced by 178 estradiol.
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RPN, MR SRS RN R A HE
FHE E, HE MR S HARRE IR A S
HE W7 5 Bt 4t 25 F ( acylation stimulating protein,
ASP) K195 R A FHANIR T . ASP 55 & B A AL
IEEDAEFH, ASP 5 %24k CSL2 456, WS M &
FI#EE C(PKC) 42, RIE R0 BRI A M 24 1E
Y . ABE R EE 176 1 B X 37311 40 i ASP
A C5L2 mRNA FlEE [ 3RIK B RZ A, FF48 0 7 1 B
FIPUIRS T2 A R A7 E“ ASP $8H07

1 MR

1.1 EEMH

3T3L1 w7 e 7 48 B 4k W T 5 B ATCC A &, &
WHEEA -FEFRTEEES(IBMX)  H E K
W RSR B B TEARSBRHYET =
Sigma /A & . TRI reagent 1§ F 3 [E MRC A & . RT
- PCR A7 &1 T H A& TaKaRa A . 34y @4t E
B R A& A BR /A F] A AL, 100 bp DNA Ladder 4 & 4t
HEAAFKRAKARANF. ASP fo 41 C5L2 £ %
f&Hi 1k By w2 A Katherine Cianflone #t 1% 1% 1. FITC
FRICF FL AR B Z H0 0 B Southern Biotech /A 8] o & #T
GB.Gag/11. %% 1. % & # ¥ C(p-PKC) a.p-PKCS 1
H YT Actin 2 W &SR 14 g % F Santa Cruz Biotechn-
ology /A 8. HREEARIC L EH & G(H+ L) Fft
¥ &R B % E Pierce /A 8.
1.2 HAERRIFS ST

3Ll i fE i Bl B T & 10% M6 &4 7% 89
DMEM/F12 s 34, 2d R 1K, YA A
K E 70% A, A 0.25% R & Gl FR, 4
A TeLAaE2d(FEF2HEOL, WAO0.5
mmol/L, IBMX .1 Umol/L. DEX. 10 mg/L & % %,2d &
e JH A 10% fe 4 Mg Ao 10 mg/L B 5 £ 4k 42 3% 5% 2
d, %K JE ¥ AR A A 10% fi6 4F 17 89 DMEM/F12 £ %
A1 E 8~ 9 Ko
1.3 1788 EEFM

A w0 M Ff 20 e o i Ak R B A e R 4 L A
ETAmAE 1B _BEARTBEFLR(I8h F
W gk 2o R, 1788 — B2 R Z 4 A 4 0 mol/L. 10 * mol/
L.10" " mol/L # 10" ° mol/L.
1.4 RNA 3B C5L2 mRNA FRiA7KFH948 )

RNA # B A C5L2 mRNA # Ml & & L #t[3] .
C5L2 L3514 5-CAG CGG AGA CCT CIT CCT ACT
G-3, T#H 3 # 5-TGA ACG AGC AAG TGC ACA
ATG-3’; W % Bactin k3% 3| 4 5°-ATG GGI' CAG

AAG GACTCCTAT G-3’, T #5475 -ATC TCC TGC
TCG AAG TCT AGA G-3° . A B A/N4 51 % 757 bp
#1542 bpo LA C5L2/B-actin £ # %% %t E k&
C5L2 mRNA & A B A4 4 & o
1.5 RAEAEENZRAEZRE C5L2 FRiX

MR E CSL2 il 5% Xak[3]. BHSAE
L, ZREE3I R LA EXTMERELE (D) %
T~ CSL2 EEMEAM A E,
1.6 Western Blot A 4HAR GB.Gag/11.p-PKCa 0
p-PKCE 3Rk

1784 — 8 1% & W J5, 3T3L1 w0 AR i 48 fig Ao
AURBB AR A AT R MENEORS
Umol/L. ASP #) DMEM/F12 ¥ # £ % 4 W'Y, £ 5
HHEEG, AR EEAN AR EEZ G, B 40
Lo & & # 4T SDS-PAGE .7, # i, # [, i A 41 GB
( 1: 500) \Gaq/ 11( 1: 300) «p-PKCa( 1: 300) « p-PKCZ( 1:
300) F Actin( 1: 300) By 04K, 4 CHE B P& G m A 3K
REEATIC R 41, B AR H 60 min, T4 k%K B 54
FRIRMBE AL, R LBK, sk Er & R#AT
ABEEHFELT, UREEENEERLEMES
Acin £ R AEENLERTENEORILEGE,
1.7 StFELIE

Ji GraphPad Prism 4. 0 (USA) %X # 17 % i+ 4
W, LR IE L x 5 FT, 4418 L3R A ANOVA
FEMHNT, A AR A NK %8t B8, P< 0.05
HEFHDEE.

2 4R

2.1 176 —EEXT 3T3-L1 BiIAS B 40 B A0 AR 34 A5 Al
MEEIEEL L B A K C512 mRNA FZAPERE C51.2
EHA=ESvN:EA)

107 ° mol/L. 178 M — % m] % FE 38 i 3T3- L1 J 34
JE G 40 9 CSL2 mRNA FO40 g R T CSL2 & %R
B EER TSR L(P> 0.05) . BEE 176
TEERER N, 1007 mol/L 5 107 ° mol/L £ 3T3 L1 K
HHE A0 CSL2 mRNA Eb XS HEZH (0 mmol/L 41) 43
SR T 419% F140% (P< 0.05); ifi 40 ffL % M C5L2
FHMERIER B T T 1% (P> 0.05) 1 21% ( P<
0.05) . {EH G740 CSL2 mRNA 12 (3 £ ik K
ERETEREE(P> 0.05F 1.8 1 F1E2) .
2.2 178-WEZEEXT 3T3-L1 B A B 40 Bt 0 AR 20 BE A
4HRE Gag/ 11.GB AR EE L & BRI Gag/11.G8 &
SES:opAl

176- M B B s, S XTI, e
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740 i Gag/ 11 F1 GB 25 1 J2 ASP R Gag/11
GBEAA —E MBS, BHLHITEER(P>
0.05) - 7E RS U740 A, 12 107 ° mol/L 1768 — i 410
il ASP Bl ¥ T Gag/11 B HRIX 24% (P < 0. 05)
L H R SRR S (TE ASP HIBET) A EL, 1780 — %
YEF T ASP ¥ Gag/11 F1 GB & H A& g & 2
(P> 0.05; 2. £3FKE3),
2.3 17B-ME—EEXt 3U3-1L1 Fi A5 B 4R BE A0 Ak 2R BE B
4B p- PKCa pr PKCS AR Bt 14 28 BRI AY p-PKCa.
pPKCS A RIBRIF N

176 M — BE AR FE RN 3T3-L1 R i il 40 o 32 il
IRZS p-PKCa Fl - PKCE 3 A RIA, 107 ° mol/L #1301
ASP ¥ i) p-PKCa( 15%) Al p-PKCZ FE H (9% ) £
KAWL EER (P> 0.05) . 5 REHE B 4
FARALL, 176 i — W 2 R 3% 0 R0 AR U7 20 0 B AR 2
p-PKCa Fl - PKCE R A FRIA, T 107 ° mol/L #1] ASP
T p-PKCa(26% ) Al - PKCL BB (6% ) £ik. 5

AH N SE AR A5 A0 b, 176- M — B2 /E F J % ASP 1) 38
f) pPKCa 1 p-PKCE B H R BE R ZE I N (P> 0. 05;
F2.EK3IMAE 3,
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1. 178 B — &2 Xt 31311 pR#RAs B 4R AR ( &) FnaTBE B 40 Al
(T) 1eBE L ZE B =4k C5L2 mRNA RIEH M M K AR X
ATRE, 1~ 4450795 0.107 8,107 71 107 © mol/L 4.
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& 2. 176 8 ZE2 xS 373 L1 s EA A8 B 4 A ( ) Fn A RS A 28 e (

T) REE U E B Z i C51.2 ERRIEHFNT

% 1. 178 W EEXT 373 L1 A 248 B 4R B A0 BT AE A 4R AR B 1L 2B (A 2 4% (512 mRNA FI4ABIRTE CSL2 BAFEMEM(~ Ls)

CS5L2 mRNA( n= 4)

C5L2 EH(n=3)

176- W — I

i 15 440 il 16 1 4 A i) il Hi 17 440
0 mol/L (X HE4H) 0. 878 £0. 090 0. 455 %0. 187 45.7% *12.2% 51.0% *£19.9%
10™ & mol/LL 1. 085 0. 131 0. 593 0. 320 51.0% *16.9% 51.5% £22.2%
10" 7 mol/LL 0. 518 10. 294 0. 560 £0. 421 45.1% £12. 6% 48.9% *21.2%
107 ® mol/LL 0. 523 +0. 247° 0. 598 0. 397 36.3% *14.9%* 43.9% *30.2%

a N P<0.05, S5xfRAMLL.
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%2, 178 T EEXT T3 L1 AEABS B AR REL (L B OS2 T S B A FIAMBEM(n= 3,1 1)

- Gag/11 GB prPKCa pPKCS
178 #ff —§% - - ) .
FERIRA ASP il HAaRA ASP 3% FEARRAS ASP H3% FRRIRAS ASP il
0 (XHR4H) 0.893%0.155 1.197%0.235  1.11730.09 1.477%0.402  0.68730.075  1.0430.193 0.383%0.078  0.533 %0. 19
10™ 8 mol/L 0.76 £0.312  0.987 *0. 205 1.07%0.195  1.44330.30 0.7230.156  0.95 30.262 0.467%0.189  0.437 30.20
10~ © mol/LL 0.56310.217  0.993 %0. 13 0.860 10.365 1.157 £0.419 0.7230.33 0. 883 %0. 206 0.3830.28  0.483 £0.265

% 3. 178 M T EEXT 313 L1 BB B BB IREA L B E 512 FiHE S BAFIAMEM(n= 3, « Ts)

) Gag/11 GB rPKCa pPKCE
176 Hf ) )
FEAIRES ASP % FEARIRES ASP FI# SERIRES ASP T FERPRES ASP il
0 (ATER4L) 0. 82 30. 102 1. 04 30. 280 0.9540.142  1.347%0.270  0.59330.085 0.89740.250  0.217£0.057 0.387 F0. 124
107 & mol/LL 0.73 10. 199 1.17 0. 238 0.863+0.20  1.30%0.478 0.68330.23  0.89030.259  0.39730.153  0.5130.234
10™ © mol/LL 0.6710.296  0.790 %0. 111* 0.63330.136  1.06330.155  0.5730.306  0.6630.312  0.36720.289  0.363 20. 142

a Ny P< 0.05, S5XRAL.
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BRRS ASPHI N
3. 178- B B2 31311 BREAAR B 4R Be( &) Fnai B B 48
B T™E) G EHB.PKC EAREBRHERRIME ¢ E8.PKC
ERFIENE 1~ 3485025 04107 5L 1 107 © mol/L 178 M —
=18

3 1T ie

K BT 5132 B R R 0 5 2R OB (1 2 A7
FEARFREE RERARE R . AL 50 &%
MEBCR KT T B, R0 78 /5 77 B 3R PT os R IR 2
HEPUIRAS, R = 3 B ARG 97 I T PR AR Jik 5
RHBURYE, I E RS R IP . Nagia &0 X
3T3-L1 B IE 07 40 Mt E 3R B, AR 3R AF 176 —
B (107 ° mol/L) Xof i 2% 25 I8 f) 8 4 b i g e
HhN 18. 3% , 107 " mol/L. J& H B Rz, I 9K
Rk, HEl, MM E SRS REBEENRROH
FIFE 6 5E, (HAA FRMEEE T LA B A5 AL

il AR e A M B o A AT B AR R AERE R 5 5
B FZIPUIRE T A A2 7E“ ASP #ht”

ASP A2 I 195 440 B 1 — Fl ) 43 WA R, 2 T s i
PRI, AT U R I =R R A RORD R A RE Y B
18, EEE M =TRIER. ASP 5410 F
G EAMHEZ A CSL2 HH EAEH, SIS 4 {5 5 1%
FIRAR KA AR A =R A U b
g A e B T I R AR D T PR RE AR 1 TR T I T
P, AT 8 T 200 P P e = S (R 40 ) i 2 A
TR AR B B VS, 0 T 5 o0 A 5 — T T, RSB
ARG, T IR 5 R U . ASP RIBNEZ D) Re
W, ¥ 51— RV IR RS AL, IR N SRR
SE 8 RIS Ao I 0 B A T

AHF A ROR B BRI (107" mol/L) 1) 176
ME— BE A R T ASP 324k C5L2 mRNA F14H B 3% Thi
C5L2 E A MRIE, BEH WK G0, 107 ° mol/L i &
Z A0 3T3L1 B35 I 40 il ASP 524k €512 £ ik,
PR 176- M “EERL M CSL2 3R A7 76 7 & X 1)
FH UL HE 0 o ME R K P S B0 ASP AR B R AR H
RIEKT T %, WIS ASP R il 4> 115 5 1 ASP
HIADI2EThEE, 7248 ASP HkPT. ARSI 1760
TN R AR AN R T ASP AR RIS, (HARESE
A fE R ME B 6T 7T i 7 4 L ASP Theg it =1 A,
AlREIE L R ASP 55 CSL2 HI4h & 68 1 (B #7IESR)
BH ASP NFES 9T, 2517 ASP KR

ASP 524K C512 BT G B A BB 2 4R K, ASP
5 C512 BIAHEAER, B Gaq F1 GB SR KL H R
BE0T,. 25 ASP M SMEYFIIEE. BEED A
R, Gag/11 A1 GB B R =5 5 KEtE Y o+,
S5k S R BURMERIEE™Y . ABFRE, 107 mol/
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L~ 10" ° mol/L 178 M — W% ¥R B8 2 2 15 ASP H)3%
(25 T 4 R Gag/ 11 A GB R (I Rk . 4R,
178 M EAER G, £ — &R E LR AT ASP
Gag/11 #1 GB HH R X HIMEH . ATHENT 40 Gag/ 11
A GB L2 Gag/11 £ H &% N, 3> ASP
NUHE S0 T HIfE %, 0 R e i PKC s M,
M2 55 Re 5 40 ASP BhEE 2R A AR . ASP i@ it
PI3K-PKC & 12 {2 i N B2 Bk £F 4 40 Jf H vl = g &
B, M AR PKC( 2 A PKCY N 35 58 B
K5 Z R P AR U7 4 PR U A ) B AR
P AR AT AR BRI EE 178 ME B2 (107° mol/L)
ARITHEW4IM p-PKCa Al p-PKCE HIRIE, Bk E
R, ASP KR 1) - PKCa Al - PKCC 235 H 3
—ETREERE, T 176 M — B 76 A2 38 9k B B T 44
1 ASP HI1E Fl. Nagira 25 B 8 2 9, 107 ° mol/L
176 0 — B2 23 JR & 2% TR Jiok 5 35 S AR IS 1 g
RIRBER AL, I BEOE P85a AR Akt, T 1077 mol/
L1178 B AR I . [E)RE, 76 0 vk B M — e 4
R, ASP 24k R L TE S5 7 st 28, R4 T
B ASP THEE . — 77 1, M EER 4t A0 AR 7 40
02 S e e R 7 A V) 117
FE 5 20 B v = e U AR B AS, 5 e U 4 A E R
AR RN S — 7 T, M IO R SR g
iy 1, Yin R ASP i 38 2 0 U ek i oy g 9 2 0 4
IS, SRR AN g =R Rt 2, PR
S0 S HR R, 33k — 2 25 AR o 40 M 3 B 1 2R 1, i
CEMETEER .
g5 FTIR, R B R ACHTA AU NE L IR RS

SRAT R ME— R DU IE 3, v VR B ME B R AN (SR i JR
FREURAE, BT IR IR ASP HAEERME
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