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[(FWZE] BHH R EE T -«B (NF-xB ) 7EE AT UM i b7 ULAEAE ( PASMC ) H4%H
FEVER . Ak PR RSN SR A9 K B PASMC 43 0 B4 L i /MR IR P A=K P (PDGF) #ilidl . ¢k
T TR A -E AT A /NAZ5 R (NF-xB A6 ) T4, R4l 6 AMFEAR, Sl MTT He sk A an
HARAL I PASMC B34 58 S AN SR 5 30 aod B8 40 U4 I NF-xB 85 [ 19 Rk HEA T BUR 04T ; it Real-
Time PCR ] NF-kB mRNA f557KF-, 2558 PDGF JlLZH A4 B 1] 5 MTT {1, S HAFI G2+M HAZnff b ],
NF-kB 2F 11 5 mRNA Rk K-FE 5 B B B TR (¥ P<0.05) 5 AT RMIT FHUR, Lib&48hrK-E
4 PDGF JIIBAIEAT (35 P<0.05) 5 “FARA THCG/NAASER TS R4 Fabn FRESE N, B 5T
T EER TG FE X (B P>0.05) , 458 ~FMyTREME] PASMC (3858 AN & R ; NF-«B
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Effect of NF-kB on proliferation of rat pulmonary artery smooth muscle cells
inhibited by simvastatin

LIU Zhong-Qiang, WANG Xiao-Qin, LIU Han-Min. Pediatric Intensive Care Unit, West China Second Hospital of
Sichuan University, Chengdu 610041, China (Liu H-M, Email: myuxuan@163.com)

Abstract: Objective  To explore the effects of NF-kB on proliferation of rat pulmonary artery smooth muscle
cells (PASMC) inhibited by simvastatin. Methods PASMC isolated from rats and cultured in vitro were randomly
divided into four groups (n=6 each): control, platelet-derived growth factor (PDGF) treatment, PDGF+simvastatin
treatment, and PDGF+simvastatintparthenolide (NF-«kB inhibitor) treatment. MTT colorimetric assay and flow
cytometry were performed to detect cell proliferation and cell cycle distribution. Immunohistochemistry was performed
to detect the expression of NF-kB protein. Real-Time PCR was performed to detect NF-kB mRNA expression. Results
Compared with the control group, MTT values of PASMC at all time points, cell proportion at the S phase and G2+M
phase, NF-kB protein and mRNA expression increased significantly in the PDGF group (P<0.05). With the intervention
of simvastatin, the levels of above indexes decreased compared with the PDGF group (P<0.05). With the intervention of
simvastatin and parthenolide, the levels of above indexes decreased more obviously, but were not significantly different
from those in the simvastatin intervention group. Conclusions Simvastatin can inhibit proliferation of PASMC and cell
cycle process. NF-kB may play an important role in the inhibitory effect of simvastatin on the proliferation of PASMC.

[Chin J Contemp Pediatr, 2015, 17(2): 185-189]
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iili Bl Jok SF- 5 AL & B ( pulmonary artery smooth
muscle cell, PASMC ) F% 34 55 Fll T 7% J2 Jili 145 544
) FZRHE, JEEh ke B (PAH) o gl #f
R A 550 I 95 05 1) e ) 2 s ety T, mIFgE AR
W, 3- B3 -3- WL WA A SRR (HMG-
COA ) MIFRI AR AMITREM ] PASMC Hg5E ™), {H
BARHLUE A TERE s 5% 5% kappa B (nuclear
transcription factor kappa B, NF-xB ) H. 745 fi¢ #f % JiF
R PUMTER, BESSARMMIEE, #
I [ NF-xB AT i o 20 ffa s 5 7, (R, NF-xB J&
BAEARAMTT ] PASMC 385 1o A5 b & 54 FH it
AUIEG . P, AT AE i 5 3R KB PASMC,
¥ /MR IEPEAE K B F (PDGE) JEE 5, Jf
BT R THEAT T30, A PASMC 345 K 20 ifd
FIW AL, A IEE NF-«B B9 25150, it
By TH0H PASMC 35 P AT BRI 2 5 A, Ml
PRIGY 7 1052 il 1 A5 e A S P Bl
1 #MRER®
11 EERAFSUE
4 Ji i Sprague-Dawley (SD) HEPERE 6 H,
TRHE 250~400 g, H1 PR A= A8 PG B2 2 e S50 5 )
WO EREE . BRI . M199 B FREE (Hp E S LY
"), PDGF-BB, MTT, ¥ f&flbiT. NF-xB 1 il
FI/NAZG TR (S5 Sigma AR ), bt Bl NF-«B
p65 Z PR (3 Cell Signaling AF] ) , 449
Rhric PRk (deathizan) 5 i
e ( HA Olympus 2~ 7 ), Leica W58 (dtnt
NIERBHE AR ), Image-Pro plus THEHLIE
Bt 240 (35 Media Cybernetics A F] ), JitxX
gAY (£ Coulter 24F] ) o
1.2 KR PASMC &35 K45 4H

SD K EUH 100 /L 7K & S BE I R Y s, 78
TCRBEARSA T U , VIBUREhIK, 232 s,
W b IR S BT R R BB T, AR 4 1M vE >
VF, BUEEESM, 18 37°C, 5%CO, & FHiF 4h
1A GUNBE T A M199 55353 (&4 100 g/L i
FITE . 10 77 TU/L 8 R 100 mg/L #ERHR ) |
ARLLEE R IR, PASMC SAREYE “PIg” | U
A7 RESEK, @ EEE o -SM-actin 5% 41
ik S GRS, H 3~5 ARAE K BE B (1) PASMC 1

RSB GE, FFARE B AL JE DK L5 4 4
(1) XFREAH . ALZh T M199 FE A 15 95 e gk 47 1%
F%; (2) PDGF HP4H: SCY0HT 12 h 78 M199 5
AREFRFEF M A PDGF ( &KWk FE: 10 ng/mL™) ;
(3) FARALTT T4 : SRR 12 h 76 M199 JEAC
R R 5 mA PDGF (2RI : 10 ng/mL ) FI2E4K
T (10 pmol/L™) 5 (4) EARMTTHE A /1N 4
PG (BCA T ) - SERRT 12 h 78 M199
FEAREFEEFIMA PDGF (& HJF: 10 ng/mL) .
AT (10 pmol/L ) F1 NF-xB 4114157 /1N 1135 N
P (20 pmol/L)
1.3 MTT Ltk & iERK N4 5EE R

PO B KA, 2.5 o/L RS 1L
P M199 157735, i B4 A B ik, % 4 20 i vk
JE A 1x 10°mL, 4% F0 T 96 fL 5 72 M, AL
200 pLo [Fl S5 FAR Se e SR A B 5 5 2 LAl
M2 10° 4>, 4% LRSS TG, &4 6 4
BAL, I fEL R ARG 3h, 6hy 12h A
MTT & (5g/L) 20 uL, 4kZe5354h)m, A
150 L LA (DMSO ) , 7% 10 min Ji5 e #E
492 nm P AERFHR AL e A FLETRIE (A)
1.4 F R AR A6 28 R FE HA

FiE A 1.3 15 R A5 IO B 1K 1A i b b
6 fLIGFet ., AL 1 mL, gRZLHE3E 5 40K
Jo, DU 24 h, BRI, AR 6
DA, 24 h 2RSS, IHAREC S (1000 rpm
Bl Smin ) , 28 PBS VRIRANM, ULUE. RFTHLH
MRS, T 4°CH 70% K QB E, 5540
Mo M 1 x 10mL, 0.5 mL/L BUfLNBE (PT)
s, P A A 7 20 M S A
1.5 GREHLALZERN NF«B EBAHFRIE

P RE 1.3 7 A R BOG B K A R T
6 FLEEF e, 7L 1 mL, 7F 6 FLAR N L A
B E=IL T, T 37°C. 5%C0, &40 F il 40
WBE ST 5 o3 A oy L 267 T Wde it , B84 6 4>
FEA, REERRYUAEYREN - 5l (SP)
BRI R, AR ARRIRY . MK,
7 0] K B Fo; ) OLYMPUS 5 1 WL 22 445 SR 31 i
FH, LA PBS A0 —H/E NI B 7 Leica 1%
Bi ( x400) T, B8V R IFRARRE, H
Image-pro plus 6.0 FAFXS G HEAT /- Hrab 3, Rk
O APEED S A (AOD ) FoR,
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1.6 Real-Time PCR i£#&ill NF-xB mRNA &%

TE £ NCBI 4 [A £ 48 22 b K B NF-«B p65
¢cDNA & % (GI: 100135665) , iz JH Primer
Premier 5.0 #X £F % 11 PCR ¥ 34 51 W F ¥R &, ¥~
14 NF-xB p65 & K 19 51 %) & W M TaqMan 45 %
B LA TR A R wl A ROJE 48 0 R
W, 4" 34 NF-xB p65 2 K () 51 ¥ Left Primer 4
5'-TCTGGCGCAGAAGTTAGGT-3', Right Primer
} 5'-CCAGAGACCTCATAGTTGT-3', NF-xB p65
TaqMan #4951 5'-GGACTCAGCCGGAAGGC-
ATT-3', PR/ NR 96 bpo H Ferments J2 % 5%
TR BURE R B B RNA SRS S5 8 cDNA, HT
PCR ¥ #4450 . PCR 414 ] TAKARA 47312050 &
Bomil AR &R, 330 pl, AFEHR 5 ul, #UH3h
Taq H (5u/pl) 03 ul, 10x PCR 2 b i (Mg™
free) 3uL, LEFUESI4 (10 pmol/L) £ 1 pL, &
% (10 pmol/L ) 1 pL, 25 mmol/L dNTP 0.36 uL,
25 mmol/L. MgCl, 3 ul, K FH 28 18 7K #h & (R L =
30 uLo PCR W 451K . 94 CHIARYE 2 ming 94°C
ARPE20s, 60°CiE k 30s, FLyhg 45 NEH, TE
HEARE] RAEDEN, TE N iy 1 8 T 4k,
R i 2 15 21508 2] B A I A5 (Cofl) , Gt
{8 K Fe7n & REAS h NF-kB mRNA 3k 104500, A
NP FEIA ] 2744
1.7 SitFE4E

K HH SPSS 16.0 SR A v Eic #1748 12
ST, THERORIIE + fREE (x+s) TR,
Z A A Le R O 2253, AL P 7 L3R H
SNK-g #6556, P<0.05 MZERAGITFE X,

2 #R

2.1 &% PASMC EHEIER
PDGF 38 2H 7 45 i [8] 55 MTT {5 2475 6} 20
m (P<0.05) 5 25 TR AT T 9 S Bk 5 /I 1 28
WEE TS, 4 ]S MTT {E 4 PDGF il 20
FEA% (P<0.05) 5 fHJE, 5T Widd 2 8] 4% i) a] s
MTT{H FA 22 e 45 L (P>0.05), I3k 1,
2.2 £&4H PASMC ZAAujEHA

TG A A 45 41 PASMC 200 A J51 145 5 b
7N, TER:FE 24 h 5 PDGF BILZH Y GO+G1 340 ity

Fb 55 % BE2H B {0/ (P<0.05) , S il G2+M 1
AR LA RRAE B i3 22 (P<0.05) 5 25 T2FRAK
T KA/ INABNER TS, S A1 G2+M 40
ol BH 2>, GO+G1 W4 L i i3 2, &5
PDGF VA L322 R gt 2# i L (P<0.05) ;
RS, AT T2 = () 45 200 it ) 300 200 A Lo 491 L 55 2
SHTG AR L (P>0.05) , WL 2,

*£1 FERESEE PASMC HEERELE  (x+s)
205 n 3h 6h 12h
X HEZH 6 0.367 £0.048 0.394 +0.065 0.245 +0.054
PDGF JIIB41 6 0.477 +0.045" 0.480 + 0.024" 0.362 + 0.047"

SERABTTFHIZL 6 0.415 +0.047" 0.438 +0.037" 0.297 + 0.039"

Bea A 6 0.384 +0.038" 0.423 £ 0.049" 0.288 + 0.043"
F1A 7.053 3.596 6.598
P{E 0.002 0.032 0.003

W a n SXT A L, P<0.05; b5 PDGEF fili4H Lz,
P<0.05,

R 2 &4 PASMC 153 24 h J5HI 206 E A bL 51 b %2

(xxs, %)
215 n G0+G1 S G2+M
popii el 6 826+23 16921 74+13
PDGF i i#H 6 654+34" 217+32" 233+2.7°
ERMYT TR 6 732+4.0" 174+30" 134+22°
Bea 6 795+3.1" 166+23 75+17
FAH 39.858 4.774 79.467
P <0.001 0.011 <0.001
W a /n SXIIEL LR, P<0.05; b7’ PDGF 4 s,
P<0.05.

2.3 &4 NF«B EEWRIE
%4 PASMC s Ak 45 R Won, Bl

NF-kB £ I N Rk, #5550 PASMC 4% (&
1) 5 X440 AOD 1T IE:, ERAZRITEEX

(F=70.18, P<0.05) ; H " PDGF #i ¥ £ NF-«xB
FEARBKF (84+8) B ETXHE4 (336,
P<0.05) ; L THEARMTT TS, NF-xB H R
JKF- (45 £ 7 ) 5 PDGF HIFAAH B BT % ( P<0.05 ) ;
BA/NAANERT RS, HEE (40+6) FREE
B, (H)E, SEhyT Tl b2 5 Ksit
X (P>0.05) .
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By el ‘a;é,ﬁﬂﬁ“ NF-kB J&— 411 B 4N A% SR P & B0 A
B E Lo L HERROREN BRI IR T B TR
A S AWMEARTM, EEKRT. MRET. 8
o G * 2RI BB SRR, NF-B s
»- . W TR Rk, TSR A A A0

o v VAT U, B, T 22 T
T & Tl e TR HIH) NF-xB (072 25 WA 1T T LR ARG . Sk b
& = 6 = VD mpmSsoRmR Y, (B, 7EN A

B 1 & A PASMC i) NFxB B B % & (sP ik, H i I A1 2 JUL A R B ) s B A B AR, AT

x 400) A: XHRZH PASMC H NF-xB % |1 %ik/>; B: PDGF
AL NP-«B 25 R IR X R4 2 € 2 Rl iT T gL
NF-kB #1265 /K P4 PDGEF FFEAIH B TR D: BGTHdiny
NF-«B & 13235 7K 4% PDGF Jll 4 7 B i T B . NF-«B 25 1/l
WNBAMEFR R RR R0, PASMC ZHA% 25 (0,

2.4 &% NF-«xB mRNA BiRi%

Real-Time PCR £ il 4% 41 NF-x<B mRNA i) &
KKV 22 RA Gt L (F=5.711, P<0.05) ;
H v PDGF #I| # 41 NF-«B mRNA % 5 /K F
(1.50+0.18) B & &5 F X B 2 (1.06 +0.38,
P<0.05) ; 45 T ARAMIT T MW /5, NF-xB mRNA
TRk KF (0.95£0.35) % PDGF Jl i 4 B % T
% (P<0.05) ; BA/NEAZENEE T O, HER
(076 £0.34) FREHIIRE (P<0.05) , HE, 5§
FARMTT I 2= g2 22 5% (P>0.05) .
3 it
it A5 AL S PAH (1) S5 LR EIARRAE, A045 i
PN B2 0 AT 0 BT i LA ( PASMC ) S
BB . NSRS I e L A 2R AR M R R R
LA &7 K R 46 90 5 A SF- A AT 10 A ST L4
JiL 0 R B A 3 B i 1M R (AR T T B R

INE | N R ZRAEGUR | BERR IR A 57 5 7Y
— A LA MA (L-REmR) %1, 3- %% -3- 1
e RS A B)JEEE (HMG-COA) ik, Ri
T 22502 B AT R 2 N i VR 2 i iR 254
FFASIG R 58 CAESE, b 7T 2 2459 075 ok (1) I
PR 2 A 2 78 375 8 5 HE 1t B R 1 VR, A mTE i
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A2 A5 A I % NF-xB VE R il PASMC iy
BB ANTEAE

AHFFE I 33 AT B2 NF-xB 36150/ 1 44
PIERXT PASMC 1T 1% 38, 7 PDGF /9 Hl 34 AE
T, PASMC 43 545 B i, =AMy T T3l
PASMC 41 a3 5852 24, 3G NF-xB #P55)/
45 N BRHEAT T 90, VR E il . feyis
414k . Real-Time PCR AIF5T 15 AR Y 45
PDGF ) 4] 4 i PASMC HJ NF-xB %5 4 Fil mRNA
FIRARWI WG, 25 T AT SIS/ N E B N
fig T i, #ff PASMC ' 9 NF-xB & 1 2 mRNA
FEW Bk, HIEA/NAS NS T UG S REE
TN, R, AHF5T 45 5 2 B At VT /E #0 i
PASMC (3858, ] 40 f i B EF2 . NF-xB {55
HF2 5T 37T % PASMC foazE4m 6, 52
2 5T PAH W& A A FriE— 2P

(& % x #)
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