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P F % 3T3-L1 NEWidifE Visfatin 2635 1955 W

m T, G, X%, HES
(£ FPHBKFRFEZRMERGFERILA, #ab g XX T 430030)

[£42iR] 3T3-L1 fshsmfe, MigE,; Visfain; MEBERHR

[ =] HE WM 8 E8fZ 8 3T3-L1 A58 % 18 Visfatin mRNA =& G KL%, Fix 10°°
mol/L ~ 10 ~° mol/L ¥ = SZ8A H, Z-BAVE A T 3T3-L1 s34 A5 b fm foFo il A5 5 o e, 05 3 L G R e, o %) 5%
A RT-PCR #» Western blot # ] Visfatin mRNA e & & 69 2500, &R £ 3T3-L1 ARG 4056, 55 2 R8240
Vo W = BE Fn 87 2 A4 Visfatin mRNA & & 3840 24% (1.74 £0.31 3£ 1.40 0. 18, P <0.05) #2 28% (1. 65 0. 90
F1.29 +£0.69,P <0.05) ; 7 Z-BA 7R % vf &, 7 8 B 20 6L Visfatin mRNA &k | 0 = B3 4% & 38 An ik, 3 08 B 40 B8, Visfa-
tin & B &8 A2 R Gt 5 £ 57510 7° mol/L 2 EA4E A%, 3 B W5 4m L Visfatin & & & 3K 3 A0 134% (0. 61 =0.40 £ 0.26
+0.05,P<0.05), 5B AnEm R R Z-81E % 308 B 28 80 Visfatin & & &5 T8 32% (0. 19 £0. 02 6 0.28 =+
0.02,P<0.05), fEATPMs 4t 5 2F R L4816 1077 mol/L F= 10 ~° mol/L # = B4# Visfatin mRNA & ik 3§ /e 70%
(1.04 +0.38 £ 0.61 0. 16,P <0.01) 7 123% (1.36 0. 41 }£ 0. 61 +0. 16,P <0.01) ; & &4 Visfatin mRNA & &
¥ hm 76% (1.02 +0.24 £ 0.58 +0. 36, P <0.05) ; Z-BA4E AT I§ 5 4 I, Visfatin mRNA & k34w 2.6 45 (1.53 +1.01
$60.42+0.14,P <0.05) , &5if Mg F i AR Bk S A7 0] A5 W5 40 I Visfatin R B REZ G 9 £A A 5AY Lk s E
FIAC8Y g i fm RO By R KA 09 R 2 A PR AR
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Regulation of Sex Steroid Hormone on Visfatin Expression in Adipocytes and Preadi-

pocytes
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[ ABSTRACT ] Aim To examine the effect of estradiol, testosterone and progesterone on Visfatin gene and protein
expression in cultured 3T3-L1 adipocytes and preadipocytes. Methods 0 mmol/L (sex hormones-free DMEM/F12) ,
10 7% mol/L, 10~ mol/L and 10 ~® mol/L estradiol or testosterone or progesterone were added to cultured 3T3-L1 adipo-
cytes or preadipocytes overnight.  Total RNA and proteins were extracted. ~ Then the expression of Visfatin mRNA and
protein was measured by RT-PCR and Western blot, respectively. Results  Overnight incubation with estradiol in-
creased Visfatin mRNA expression in both adipocytes (24% to 21% , P <0.05) at the concentration of 10~ mol/L to
1077 mol/L and preadipocytes (70% to 123% , P <0.01) at 10" mol/L to 10 ~® mol/L, respectively.  Visfatin mRNA
expression increased by 28% (P <0.05) at 10 ~* mol/L testosterone in adipocytes, 76% (P <0.05) at 107 mol/L testos-
terone in preadipocytes.  Progesterone did not affect Visfatin mRNA expression on adipocytes, but had a marked increase
in Visfatin expression in preadipocytes by 2. 6-fold (P <0.05). In 3T3-Ll adipocytes, estradiol had small but insignifi-
cant effects on Visfatin protein expression, whereas testosterone had a much greater effect, increasing Visfatin protein by
134% at 10 ° mol/L (P <0.05). However, progesterone significantly decreased Visfatin protein by 32% at 10 ~° mol/L
(P<0.05). Conclusions These data suggest that Visfatin may play a physiological role in the insulin resistance

caused by estradiol, testosterone or progesterone in 3T3-L1 adipocytes and preadipocytes.
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NE VT LHELHA T BR N 23 WA D RE , i 7 41 2L Bl g
SRR TA Ay 2 A S I BR B R 4R R AR Y PG 3R
F 0 Fukuhala 2810 % B0 0% 587 RS 15 40 B R 1
Vlsfatln Al e AT IE T A B ) AL R B R, & 5
BERR AR A8 Y, 7 2 W58 R W, A VR B Y

WPESCR A B TAE 4P DU TE 5 04 98 5 2 Uk, 48
TAE (e T A T A FL 32 30 [l 1) 3ok 238 3R ] i
[T 1 T A (= = i TIPS B A1 o N =R A | - W L)
BU, X Visfatin ZEELHEH I D, A
WFE REE ME I | SE R R 5 5 3T3-L1 A5 400 it
FEA RS R ARHUIRAS F 9 Visfatin mRNA FIEE 4%
IRHLE, BAEXT Visfatin 755 15 240 BBk & R AT H Y
YE I — 2Rt

1 R E

1.1 ##

3T3-L1 A7 A Bl 48 bk W T % [ ATCC A 7], 2
WFE T A 1-F & 3% T &% E % (1-methyl-3-
isobuthylxanthine , IBMX) | #f, 2 K # ( dexamethasone ,
DEX) | J% & % (insulin,INS) (M — B | % B fn 22 B iy
T Sigma A A, FlmAEEAENERAG S
/% ,100 bp DNA Ladder % & b 3 K % Bt K B A [R
A%, RT-PCR ik #| & W T TaKaRa 2 &, #
Visfatin % 7 B3 B Abcam /A 7 . %40 B-actin
% 7 AR A AR BEARIT L F AR 1gG W B L E
BARNE, HARBARIL L FEH R G (H + L) Fn
ECL 1% & ik 7 & 1 & % [E Pierce ],
1.2 #HpatEFR FSMUL

3T3-L1 ®7 fig B 40l & T & 10% fig 4F o i 0
DMEM/F12 53 d ¥ 2 R 1 K, 44
ik 70% BF,0.25% MR & A BE A, B R ERE SR, Y
M TEALARE2 R(FRAMEO X)), A0S
mmol/L IBMX .1 pmol/L DEX .10 mg/L INS,2 X J&
A 4 10% s 4 fvE 1 10 me/L INS 4 4 3 5% 2
K, K5 R A4S 10% b 4 i & 8 DMEM/F12 £
SO ET~8 K,
1.3 MHETH

¥ mh A& B AT 8 B 40 e Fn i 5 b R 2 R A 4
MET LM ENME — 8 ZEXEWERRTES
7 (18 h) Ja W & 48 J, Wk JE 4 51 5 0 mol/1., 10 °
mol/L 10 77 mol/L #2 10 ~® mol/L,
1.4 & RNA R9REVANE

FEH 3% BB TRI reagent & 7 it B 5 3 B fn & 1F
R ERRATHEE RNA, M 2 EHOLE (A)

8, Ayy/ Ay =1.8 ~2.0,
1.5 Visfatin mRNA 3% 7K gyl E

PLRNA A, bl Oligo (dT) H 5| 4 3 47 3 #%
T, R B LA FHEA4T PCR 473, Visfatin _F i
5|41 /7 %] 5° -CAG TGC CTG TGT CTG TGG TCA-3"
T 8 4 F 7] 57 -CTA ATG AGG TGC CAC GTC
CTG-3", 7= 4 665 bp; W% B-actin _t i 5l 4 J7 7!
5’ -ATG GGT CAG AAG GAC TCC TAT G-3°, T
514 7 7] 5° -ATC TCC TGC TCG AAG TCT AGA G-
3, =41 542 bp, RT 1K % 20 wL,PCR K % 25 L,
PCR F B4 47 :94°C & # 2 min,94°C % 14 30 s,
60°C i K 30 s,72°C £ ¥ 1 min, 15 3F 35 & ,72°C 4
KIEH 5 min, PCR F= 44 2% I Jg ¥ 5 IR L vk, %%
SRIT UL S BB AR, A B # B UVP A & GDS8000 #
B R AR AT R G E ik & RO B, DL Vis-
fatin/B-actin ¢ 47 % ot F H 8 & 7~ Visfatin mRNA &
KW EE, SRELZ4 K,
1.6 GHEENTEK MM Visfatin FRiX

PB4 M R B E B 40 wg & B #E4T SDS-PAGE
LK, R EHL Am N BT Visfatin (1:500) F2 B-actin
(1:500) 89 Fo A ,4°C 375 3% 3% Ja A N R AR B AR 30
By 30, 8 B F 120 min, T2 k% E 5 ECL (L%
AARFRDL, ER R LB, 0k B4 R4
RAEAF N, UEREENATREEMRS B-
actin AW R B & R B W& B Kk ak
EE,
1.7 SitEHE

L KEUr s R, A MBERAEEAEY
ZHH,P<0.05 A ZRHERITFENX

2 % R

2.1 3T3-L1 BB AR S FEME

3T3-L1 Hij I 17 240 M 3¢ 30 A U&7 248 40 i A AR
W, M3 JoRE T 5 o A B A AR K AR IR A
J ] WLB R, SRR AR
2.2 WETEEXY 3T3-L1 B AA 2 A A0 X 2 AS B 40 B
Visfatin mRNA FRiEBET

WHE WIS 3T3-11 K G s 40 A AN s PR 5
4Hff Visfatin mRNA Fik B2 BT 78 A5 105 48
1,10 ~® mol/L 1 10 ™7 mol/L Mt — 543 5|{#i Visfatin
mRNA FEIR3 1 24% 1 21% (P <0.05) ; i 7E R G
B 40 B, 10 ™7 mol/L A1 10 ~® mol/L M — B 43 il i
Visfatin mRNA 23543 5 3 0 70% 1 123% (P <
0.01;F£1 MK 1),
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Adipocytes
1500bp
Visfatin:665bp 98838
B —actin:542bp 28838
400bp

Preadipocytes
1500bp
Visfatin:665bp 98838
B -actin:542bp R 600bp
500bp
o 400bp

1. BEZFEXY 3T3-L1 B EhAE A 4A R A BT RS AT 4B A Visfatin
mRNA FRiZBI R0 150 mol/L 21,2 4 108 mol/L 41,3 K
10 "7 mol/L #1,4 24 10 ~® mol/L #1,5 & 100 bp DNA Marker,

Figure 1. Estradiol effects on Visfatin mRNA expression in

adipocytes and preadipocytes

2.3 =ERXT 3T3-L1 BT AS A 48 B A 5 54 RS F 48 A
Visfatin mRNA FiEBIAT

10 * mol/L 107" mol/L F1 10 ~® mol/L. 22 [l i
Bidwa , IR 40 Visfatin mRNA 23551351
TEXTIRLH ) 1. 28 £75(P <0.05) ,1. 12 f5(P >0.05)
H10.91 ff5(P>0.05) ;10 * mol/L A0 i I 7 4i
Jitd Visfatin mRNA 34,10 77 mol/L 110 ~® mol/L 52
T 55 if JI 197 400 Bt Visfatin mRNA 283K 43 938 7
76% ( P <0.05)F129% ( P>0.05;3 1 fl1l&2)
2.4 ZER3E 3T3-L1 B A8 BA 48 B #n BY 34 B B 248 B
Visfatin mRNA FRixHIAT

ZP il AT ) RS G D 0 Y Visfatin mRNA 36
K ETG A2 5, H) B I AR i i Visfa-
tin mRNA 35,10 77 mol/L 22 ff Visfatin &1k 14
T 2.6 4f%(P<0.05;% 1 K 3),
2.5 WETEE EERMBEXF 3T3-L1 B S 4 A
Visfatin EARIEAIET

10 "* mol/L 10 77 mol/L. 10 ~® mol/L M — i
Hid G ,3T3-L1 AR Visfatin 2 1335
Ay X BZH A 1,08 (1. 38 F1 1. 77 %, {H K43t
22 (P>0.05), 107° mol/L Sl 3T3-L1 1
AR T A Visfatin £ 1 3R35 01N 1. 34 f5 (P
<0.05), S EEAEEIAR,10 7 mol/L 107

mol/L . 10 ~® mol/L Z2FiHI L5 , Visfatin B [16354)
BRIV 13% (P >0.05) 26% (P >0.05) 1 32% (P
<0.05;%2 K4 MK S5),

Adipocytes

Visfatin:665bp
B —actin:542bp

1500bp
800bp
700bp el Visfatin:665b
ggggg — . B—actin:542gp

B 2. ZEAX 3T3-L1 A #4857 48 A 70 BT A5 B 48 B Visfatin
mRNA RIZHIZIE 1 M0 mol/L 4,2 107 mol/L 41,3 W
1077 mol/L 41,4 >4 10 ~° mol/L #,5 ¥ 100 bp DNA Marker,

Figure 2. Testosterone effects on Visfatin mRNA expression

in adipocytes and preadipocytes

x 1. W_E EMAZEXT 3T3-L1 5 FAAE i 40 B A0 5 As A
ZHB Visfatin mRNA RIiZBIRME (x £5, n=4)

Table 1. Sex steroid hormone effect on Visfatin mRNA ex-
pression in 3T3-L1 adipocytes and preadipocytes

WE (mol/LL) LI U 20 AR s 40
MEZWE 0 1.40 £0.18 0.61 +0. 16
10°° 1.74 +0.31° 0.56 +0.21

1077 1.69 +0.45" 1.04 £0. 38"

10°¢ 1.43 +0.29 1.36 £0.41"

2 W o 1.29 £0. 69 0.58 0. 36
107° 1. 65 +0. 90" 0.58 +0.25

1077 1.44 £0.73 1.02 £0.24°

10°° 1.17 £0. 66 0.75 £0.35

2 M0 0.90 +0.26 0.42 £0. 14
107° 0.89 +0.23 0.81 £0.45

1077 0.86 +0. 18 1.53+1.01°

10°° 0.70 +0. 09 0.59 +0.23

a A P<0.05,b} P<0.01, 5% HEZH (0 mol/L &) [,
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2. MMEX3TI-LI AR Visfatin BB RIEHF
Mg (x+s, n=3)
Table 2. Sex steroid hormone effect on Visfatin protein ex-

pression in 3T3-L1 adipocytes

#JE (mol/L) BB B I Vistatin 25 H
W — 0 0.26 0. 05
107* 0.28 +0. 04
1077 0.36 +0.13
10°° 0.46 +0.23
2 0 0.26 +0. 05
107* 0.35+0.13
1077 0.44 +0.17
10°° 0.61 +0. 40°
T 0 0.28 +0. 02
10°* 0.25 +0.07
1077 0.21 +0.07
10°° 0.19 +0. 02°

ajy P<0.05, 5% BBZH (0 mol/L 4H) LL#Z,

Adipocytes

1500bp

1000bp

700bp
600bp
500bp
400bp

300bp
200bp

100bp

Visfatin:665bp
B —actin:542bp

Peadipocytes

¥ 1500bp
1000bp

Visfatin:665bp
B —actin:542bp

B 3. ZEAX 3T3-L1 A 74 A5 7 248 A8 A0 5T A5 BG 48 B Visfatin
mRNA FRiXR 220G 190 mol/L #H,2 910 ~® mol/L 41,3 Ky
1077 mol/L 41,4 7 10 =% mol/L #{,5 4 100 bp DNA Marker,

Figure 3. Progesterone effects on Visfatin mRNA expression

in adipocytes and preadipocytes

Visfatin J& 2005 4F i H AR} 4% Fukuhara 57
MEERIB T T R 44 . REHE Visfatin £

1 2 3 4 5 6 7
W—— —— ’ - -- Visfatin(52kDa)
D e e — e P oAInEAO

B4, ME_EEFZEIS 3T3-L1 K AARRAEM Visfatin B AR
MR 1 R4, 2 ~4 R 107 mol/L ~ 10 ~® mol/L M
41,5 ~7 910 78 mol/L ~ 10 =6 mol/T S2HA4 ,

Figure 4. Estradiol and testosterone effect on Visfatin pro-

tein expression in 3T3-L1 adipocytes

1 2 3 4
VR S e e Visfatin(52kDa)

- - - - B —actin(43kDa)

B 5. ZEXS 3T3-L1 FMEARSATZRR Visfatin B B RIEKI RN
1 WX IR ,2 ~4 24 10 7% mol/L ~ 10 =° mol/L 224 ,
Figure 5. Progesterone effects on Visfatin protein expres-

sion in 3T3-L1 adipocytes

PR % 2 AR W T B SCRE et ) (B Visfatin
SR PERE R 5 ZEACHT 1A DG M 5 © RS — i i
J& . Visfatin g E A28/ BUR S beta 41 M 70 5 g 5
RIS R 2 R B RR (LK i S 3T3-11
107 40 A A W Iz A 4 (GLUTA ) MU 1w i e
A2 R REE N 2 OB RS A I Visfatin e B T+
i, S K IEAROE T X BB 5T K W Vis-
fatin Z 50 AR BE B ZARPTA IR, KEFR
UESEPE 3 2=t 500 A, e 5 2% R %5 U0 A
KB MR FEE A RS XN S E S
E%Efﬂﬂﬂﬁ'%%%éﬁﬁifi VR MR A AT
JBR 5 2R A2 A TR R AZ IR | W R IR L3
N GLUTA MBS | B vk BEVE AR )2 BT,
PR SRS BN X ROCAB AR E E,
Visfatin SYEME B 505 LA IR, &1
Z A A] BRAAAE—E I R R . KEMFFEUESE , 4F IR 1)
T AFAE IR 5 AP, PP R & R kA 54
ORJE RN 22 0 R R/ s R OK R A O, D
BFRAMAHOC , AT i i E R 3T3-L1 JE M
A FTHTNG D540 Visfatin mRNA 3k, REEHE A FE
AR H RS F 22 5, PR O i AR
Ui 2B Visfatin 23K, 20406 1 24006 7 240 . Visfatin
Fik, AE Zhou %V HFFEH 16 wg/L(10 7% mol/L)
W BT 190 we/L (107 mol/L) Z& Bl {X 4% B 14 fin
3T3-L1 JERF 40 Visfatin mRNA #35 ( L4122
S, (AR ADL A B0 e I O — St R 2 R ) s R
3T3-L1 G400, Visfatin mRNA iR T 13 4%,
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PERR N YRR Z [ A7 AE U VR T, B AR AT iR 3
A% Visfatin 7KF-52 Z 00 K2R 5200, TG R 5 10 52
CEYRIINSY Visfatin 7K 535 THER 12| Visfatin B9 T
e ] BE AR i 1 2R RORR M T R RN 2 1 G LB Y
FIH AR F LA A K2

o MR 5 2R IR R g A 9 2R IR A 22 B B 25
A 1E (polyeystic ovary syndrome , PCOS) Y I K F A<
SR, AHSCHLHI M AR BB, A5 T, 107" mol/L
~107° mol/L S2[ 7F — & AU FE FE L e 3#F 3T3-L1 A%
SANE 7 40 R R B 7 40 L Visfatin () mRNA F1/ 5%
FEHFIK, SIGE | PCOS H 3 7] I AE7E & I 375 52
M 7K Al Visfatin K ARAF S BF5E R0, SRR
I — A Ak A A A M T I D — SR R A
B, 5 A A Visfatin AR IA | 5 Visfatin A3
BN S AR I A R — 8, BARHLRA T B
—PHIRIESE, AR, PCOS B M — Fis A= 84 o, i A
FFEUE S e — WA DE AR T 40 B Visfatin (93835, —
VT el SRR A A U A0 B T S LA R 2 R
FH A5 B 5 AR S — T M R ]
SEPRHIVURRT A £ Visfatin DU B2 E
RURRE R R T E ARG, 5 & Visfatin IL5E
P A, 7F = SE IR S 4n PCOS M4 42 )5 10 4.
&5 Visfatin AR & 2 KT8 HE TGS 51
GLUT4 5 H 2515 A0 T R, & 530 Visfatin Fl
SRIIBEMBE , SRS R, HE Visfatin
YU, B RFRAR ST, 3T 53 2 A 52
A5 AL B A TR, T DR R K
iR B AT L 2 Al g8 | Visfatin 2 H &
Jig i AT 1t A6 7] 2 45 0 e R A S (0 B8 07 40 i

i b AR RS RO AR, R R AR
IRIT VAEUR \PCOS SR SMIF 58 4, Visfatin 33K (148
1k, AT REAR A I i 2 AU R R, LT REME M R
F Visfatin IREZ I, 2 5 mERE S EWRE IR
ERI
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