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[ABSTRACT] Aim To mvestigate the expression of platelet derived grow th factor mduced nuclear receptor Nur77
m echanisn and relationship w ith proliferation of vascular smooth muscle cell M ethods V ascular smooth muscle
cells were isolated and culured The expression of nuclear receptor Nur77, extracellular regulated proten kinases pro-
liferating cell nuclear antigen induced by platelet derived grow th factorw ere checked after ncubation w ith PD98059 atorv-
astatin, Nur77 sRNA respectively Results Platelet derived grow th factor induced the expression of nuclear receptor
Nur77 n vascular snooth muscle cell through ERK-MAPK signal patiway =~ A torvastatin affected the expression of nuclear
receptor Nur77 iduced by platelet derived grow th factor ~ V ascular snooth muscle cell proliferation w as attenuated i nu-
clear receptor Nur77-deficient cells Conclusion Nuclear receptor Nur77 regulated vascu lar sm ooth muscle cell pro-
liferation induced by platelet derived grow th factor A torvastatin decreased vascular smooth muscle cell proliferation by
affecting the expression of nuclear receptorNur77. Thismay be a new mechanign by which statins affected nuclear factor
kappa B activity by regulating the nuclear receptorNur77 expression ~ Down-regulation of nuclear receptorNur77 suggests

a novel therapy strategy for atherogenesis based on suppression of vascular smooth muscle cell proliferation
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FhR AR S b B P R ULGE R ( vascular
smooth muscle cel] VMC) [ 38 5 . if 7% #\ N 2
PC IR J5 878 1) 32 2R AR 2 —, TR BN 4 3R
Rz —",

FELMAE KB FC 4, W 2 % AR 40 ( peroxisame
proliferator activated receptoy PPAR) i X 524K ( liver
X receptor LXR) #%1IE SE 2 55 %0E e B A L ~F- 1
JULEH B R 1 B, 2 50 Bk ok R A5 A DA 2 P A A O A
PP EEEERN T, ECmM%ZAh s —
RELSREIIA TEIERAR, BRZIILZAR. X
RN LZARAES K Mo A A AL VML C 1 5 iR
T W #OR T B IL 2R Nur77 (R
TR3 NGFIB)J& T NR4A # KA i1, 5 PPAR M
LXR %R, B RAALE A", i UL E 5 NBRE
(NGFIB response element) < I 41 1 /7 51 (AAAG-
GTCA) & R i, ] LARIUZ SZ 4k Nur77 [
HPER 5] (TGATATTTX 6AAATGCCA ) 45 & T il — 3%
R, HiEME2EARBNMEEGHREY, f£9
FEE AR AT T A e R R E
WAVER] . EERIWT TE AL, A B0 Ko 1 A Ak T £k
T AR Nu7TERIE . AR R R AE
HWANRZ G A (oxidized lw density lipoprotein
ox-LDL) 5 B Wk 48 A« Ifn 5 ~F- 3 JUL 48 AR A0 PN Bz 4
A, AT F % 32 AR Nur?7 763X = Fh 41 i o i 3R
B T, 2R Nw7 7R T Bl
TN A 5 40 J0 F) 78 S e N7 K [k 2 2 A D9 v TR 2
0, T B A1 0 2T AL 200 ) S A% AT G 5, AN T i ik
TEhRKRRERE AR . Rt AR, %2
A Nur77 0] a2 2 K o8 A B A TR R 453 477 Ak 1006 440 i
ok i e AR N YR T L B 1 0 i ) R A S S, AE B
JkI PR AR R P T BB MR ER . ER,
%2 AE Nur777E PCIRJG VM CHY 58 H R FE 1R H
Afpit— LW,

ASEIG A I /MGIR A K B F B (platelet de-
rived grow th factor BB, PDGF-BB ) 3 I & 738 WL 40
M, KB AR NurTT &Ik, B sRNA JIERECR
Ja M1 L2 48 B D, TE AL 2 AR Nur77 {2
T LTV LA PR PR S 5

1 MBS Tk

1.1 SEIREY)
HBHERE DARBEFREAFRFEFR
SRR ME, KE 150~ 200 g

1.2 HAUH g BRI RE 57 R ST 18 L4m i

1.5 mL 7k A 4B JE F 2 5t BR B (0.4 mL /100
g), FHWHEMAFHAR. 79 ERHHEEL W LG
FFRIE £ 5k, KT PBSW BN ABEE, B
i & AN & ST HY PBSIE SR, Tk & i vF e i F
SMEHME. ER—ANELERFRERNERLY, K
W& FREH K 1 mm® A/NAH T4 TR ABE
@, FE 2~ 3mm, BRI, WAERE 2~ 3
mLE T 37C, 3 CO, 74 . 6 h /54 5B,
PERAMTEAFFHEER. § 3KBER
2 1%,

1.3 Zpfeqt

HBEEFEFERME KR, PBSIRWHE 1K
EmNEAR, HETHE TEMETRAEARY A
KETNEEIRMEME. mANFeEHRE RE L
TEZRRITE M RE, FILEREFBREA
37°C, Y6 CO, BFAFF .

1.4 6% BN 50 -1 L4

AKEFHMETENERE KBTS
%, EMREH. HEE S0 R A K, K
WA E—ZERT ZRAKRTY KA HEAEK, K
HIAK R A FATHI O EHEEE, HRE
R, EIF B0 R e 5 A R EK,

1.5 REBALANFREELEENET B4

BERKBHE 3~ aRTEAHHEATHIR
R, 2~3REHAMAKELE R AR, B
J€ -, 0.01 mol/L PBS¥ %t 35k, K Smin XA
MNEFMAR alsiZanmk e B AR LFRE £
E VMCHLZNZE & . AR N %R E R A RS 4
¢, 3R PDGF-BBR| %%, 141 At B, 54 344
F A N\ B 45 & T . PDI8059. sRNA & & & Nur77
%G, T 1204 hf 8 hbl W estem blotting 16l 48
eS8 7 B & B8 ( extracellular regulated protein ki
nases ERK)# % & Nur77 %&£, W estem bltting #&
M| ¥ 78 20 fEAZ I1 )R ( proliferating cell nuclear antigen
PCNA)# %k ik .

SECRT 48 hik & T4 M vE B9 DMEM, 4 28 fe 4
T# R A, ERK 5 5 4% 5 8 % [ U 7l PD98059
T PDGF-BB %l # % 1 h# & v X\, #& A PDGF-BB
W E A 20 mg/L, PD98059 % B 4 30 Umol/L, 4 1k
TUBOW M A AT B B £ 1,204 hiw 8 he HF— 452
BEVEE 3K,

1.6 #ye
AR, 4N EIEMN 1x10 M aH,
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TS m 100 DMEM (& XK M iE ) 2ml, 37C, Fb
CO, BEABNFHREKELAEL 800 ~ 90
A, #3 UK £ 1.5mL EPE X AA 250 UL
AME TR AEZRNHERERERFEBE 2 LgDNA F 5
UL Lipofectin 2000 = iz # & 15min/5R 6, iR
F 20min # & DNA /Lipofectin2 000 £ &#7. /)
EARHEFES, 3ICIRE 4~ 6 h REAEHIERK
REy 4 s S 2, 1 mL PBS ¥ 35k, m )\ 10% f&
FmFENEEERE 1o, ET 37C, %% CO, ¥ 5
¥ F, 4 48 h g fm A PDGF-BB, L W estem
bltting 4 Ml ERK. 4 % & Nur77. PCNA & i% .
1.7 W estem bltting & MAZ 2K Nur778 A KA

FENEKER 1 g LIvEAR 2 xSDS EHE W
B, EERERE HATR, FOA—HET 6h F
/i HRPARIZE) 41 37CHFE 1.5 h X AA ECL&
BeRMN, B0l VMCHFEZZE N7k 8 &k,
1.8 B EUR S HT

KR AT B 3a R, R A T o AL 2 o AT AR
# Quantity One AT B H R AEER LKL E.
1.9 GRit&Tiik

AELEA hE, PSO0SETNEZRALE
PR .

2 & B

2.1 &P LA 56 e 45 R

Kt ) = 3 ik L1 UL P ) L R e R T
L2 0 52 S TR P U PR A A, S B AR AL 22 e £ I
EFEUABEAN a2llshEa 20T (8 1).

E 1 MEFFAMAMEETE (x400)
Figure 1 Identification of VM C

2.2 MI/MRIEEKEF BBIFSIME FFALAAME
H875E
M NRIEAAC R BB HRIEOK SR LA O

1.2.4 h#l 8 h H1 W estem blotting il PCNA X 8¢
2|, PDGF-BB( 20 mg /L) RN E g ULAHM 1 h)5
MG EE BB B N, 2 2 h A A i VL4 f 3
B, HzE (K 2).

Oh ﬁ1-hv s 2h 4h 8t

7
! .
a

15| 2
1r
ol
Oh 1h 2h 4h 8h

2 PDGF-BBRI# VMCIE7E PCNA RiXBIR K &
ay P< 0.05 45 0h PCNA RikLLE,

Figure 2 The tine-effect relationship between PDGF-BB

and the expression of PCNA in VM C

2.3 M/MRGREAEKET BB RHUINLE /A4
B S%ZE Nu7TEBRIENX R

/R JEAE K RF BB (20 mg /L) H)380n & > 18
WLZHML O 1. 2.4 hAl 8 h W estem blotting 3 & B 4%
ZAR Nur77HIFRIE 5 I 73 UL40 H 3 5 2 [R] ) AR
i, 2k Nurl7Rik &S5 PCNA Rk T3
JEH 1 hist BRIk &, 2 W Wik, 4~ 8 h)5 PC-
NA K52k Nur77 8 ARIEZ > (- 3).

Al anper GIRNED e SRR ot

S —— 77

3 PDGF-BBHIBE VMCAREATEEZZ M Nur775 PCNA &
BHI K & a9 P< 0.055 0h PCNA FIELLE: bR P<
0.05 5 0 hxZfk Nu77RiE .

Figure 3 The tine-effect relationship between the expression
of Nur77 and PCNA in VMM C induced by PDGF-BB
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2.4 MEFEAMEEEZZE Nu77RESH
BsMEATHER R LR

M MIRAR R BB RIS I LA o 1
2 4F1 8 h W estem blotting &1 # ERK FIRIE 5% %
& NurTTFIZRIA A —E, 1 hE P 3Rk 5L
=, T 4 h 8 hjEZHED (K 4).

~ actin

. Nur77

ERK
8h

B Nur77
ERK

O=NWHrOON®

4 PDGF-BBRIEL VM CHEFEZZ K Nur775 ERK %&
R ES S al P<0.03 5 0hiZHk Nu77Rik L
B b P<0.035 0h ERK RikLLE,

Figure 4 The time-effect relationship between the ex-
pression of Nur77 and ERK in VM C induced by
PDGF-BB

2.5 MM REEKEFEE ERK-MAPK 5588
FSMEFBINMIZZIE Nu773RIE

RiE— LB PDGF 2 f3if it ERK-MARK 13
SRR AL AR Nur77 R IA, A 2 3 — 45 B
ERK F5 5 ME #0475 PD98059( 10 m ol/L) FiALHE 1f
SEWE LN D, 5 PDGF-BB HI B4, 4% 324k Nuwi77%
KERIES (P < 0.05), %% /& Nur77 & ERK B
TR R RAHR (B 5). HIsb ] LHERT, ERK FH
7 PD98059 Al {4 PDGF-BB i% 5 Ifil & V- 115 WL 4H
Jio B 58 A% B2 AR Nun77 8 A 2R IA, TR i 35
7 ERK A5 5% S@ M PDGF-BB % 5 1 & F 1 WL
YU AZ AR NuT7T R ARG SR R T+
SHEMER .
2.6 PR AR IT #0278 AL 46 Al o i s ARGTR
£ KEF BBIFESHZZAE Nur773kRik

FKFBTFEARABIT (100 mmol/L) T Ak P if 2 1
LA 30 m in 5 PDGF-BB R, &I ERK.
B AR Nur?7 RIK BT RS (P < 0.05).
ERK\Z 324K Nur77¥7E 1 W46 T i, R IE BT Ik
59; 78 4 hREFEAM K. FIHEARATT B B T

PDGF-BB % S (4% 24k Nur77%35 (K 6).

oh 1h 2h ah 8h

& 5. PD98059 %t PDGF-BB #i# VSMC 3 ZZ 1 Nu77 5
ERK RIZHIEM  a kP <0.05, 5T Bl Nw77 Fiktbse:b 4
P <0.05, 5T Hifii ERK ik bE,c 7 P <0.05,50 h ERK b4,
Figure 5. The effect of PD98059 on expression of Nur77,
ERK in VSMC induced by PDGF-BB

Oh 1h 2h 4h 8h

B 6. P& Tt PDGF-BB %33 VSMC 5 #% F 4 Nur77
1 ERK RIZMIFM A P <0.05, 5 AR & Nur77 3£
ik HEE b R P <0.05, 525 T ERK ik 4, ¢ By P <0.05, 54
%R0 h 4 HER

Figure 6. The effect of atorvastatin on expression of Nur77,

ERK in VSMC induced by PDGF-BB

2.7 1ZFM Nu77ik ) IS TR LaRatgsam

AR 2 AR N7 7 16 15 73 L40 A 4 4
IVER, R sRNA %% 4. if 8 ~F ¥ L0 B, I8k
Mo RS2 AR Na77THIFRIE, K3 PDGF-BB 5 5 ML
PB4 ERK RIE R ZF0H, {H PCNA FRiEH
(P < 0.05), &% 2R Nur77 1€ L8 345 )5
PDGF-BB i 5 I IfiL %5 ~F- 15 L 40 Jfa 348 5 v A2 36 # R
HEMEH (B 7).
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Nur77

ERK

W PCNA
B Nur77

B 7 #%ZE Nu778 KB VMC #H PDGF-BBiE S
VM CIBFE R D ay P< 0.05 5F WAl PCNA L by P
< 0.05 FUTERAT Nur77HLAL, ¢ P< 0.05 SHEX L 0 hAH L% .
Figure 7. Reduction of VM C proliferation induced by
PDGF-BB, VM C was transfected w ith Nur77 sRNA
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B P LA R 2 e 28 A5 LA P P R R 3 AN TR
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Wog, I B A RO E AN LR, SRS

KEFFIESE, I RIEAE, &K E T2 0Eid
MERGEEE S 57, Hb PDGFHERA KR
T ELE T A B R, I NEE . BFR
A, PDGF f3RIA7E i [a] | 2= ] b5 oo 1 5 45 45
RO L B . BA (R
JULZ0 B 488 B 5 1) P9 RS S0 AR o SR I 7
RO, 7E N Bk peribdt it #2 v, PDGE. 8
B v e e A o 1 = = g T I N
Nur773RIE FR, AT fe k1 i 7 8 UL 40 i i) 38
B, M artnezGonze lez 25" % B, 3% . PDGF-BB.
M P9 R A K R SRR 7 (i A A & 18,

IR R - a 55 ) 43 ol SRR A T T UL 4 B, I
BN A% R Nu7TmRNA F£IiL7E 1 hE)
K, 8 hE K E BIRIBAT KT Gubers PR
23| PDGF-BB F4H g P57 1) 1 B 66 A8 4% =2 4
Nui77mRIE, AAEN R B HERER T a
O R A P AR R B .

2R Nur77 o] AR B B2 2R X 2k 4 A %
R RV HRRESE, MR EBES S T
AR A 7 S R0 I 6 T 3 JUL 400 i 2 7R 5 g A 5 ML
#U HE AR R WA 4N PPAR BF RAR 75
VA ME P ULAE B Th e, 3 FhAZ 52 A48 ik 2 8] 1)
FHE DR IR X ~F o L 40 B Th e e 25 =5 BEAE A .
Nur77 /TR 3 %2 K 7E Bl ik o8 B 995 28 B et AR B ok 5% 16 ¥
5 N1 B) 7 2 W N = P L N =R = d <
BT LM R A Rk T AR A R
/N BR 28 BREE AR 11 T B S0 L4 B I B A% 6
NEFERFF GG 1A Nu77 TR3F AT SR 7R 5 ™.
FEASZYG R, KB PDGF i 5 (L& 718 L4 i 4%
T Nw77 ik, 550 0F A — 8. M B %2 %k
Nur77#i5 18 i ERKMAPK 13 5 38 B 8 1 5 32 R
T2 AR Nur?7 15 M85 LA Mo 35 58 (Ve

it —PUE SR s, ANSEEG ) sRNA JUBR-FIE L
YHH PRS2 Nur77 58 2040 7 0 8~ o WL 40 e
MIIEEE . Ah VTR 25 WTE AR ST i A I S0 If A 20
Ml 2R E R 2. SRR, 1 R B bk ek 38
PIA G, H AT ) P LA M 386 5, PR T8
AR R AR SR, AR A T #E B3
R R, 0 T PDGF-B 5 S 1 I & 71 AL
MR, (H MU R Y Aspih g R E
AR HEAR A YT I8 5 0 P08 WLAE B A% 32 AR Nur77
Fik, ¥ PDGF-BB S 1T L2 Mo 18 5

M, E IR R R, HES S E
(A W24 Thie, 75 3l ik o FF A5 A0 R0 5l 00998 1 R 2B R
RhipEEEE MG, MELEEZEARR, %324k
Nur77 75T WL A 52 B A K DR A0 46 1k TR 7 30
JEIRGEZRIL, IET R R, 2R Nu777E B
2 it Hp T e R AR B B AR B IR 2 R SR AR A
T aZFES . S RER A R, e R
B 5 Bl Y AT W AR F] Nur77 /TR3TE B W41 i
HRIE IS SRR . REZ %R NurT7
R R XS 5 R o LA Rt — 20
WL, (HAZ AR Nur774E N — A 3 2 1 1 87 3 L
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