5536 B 14 1 ;o= OE K OK ¥ ¥ R Vol. 36, No. 14
1472 2014 4E7 A 30 H J Third Mil Med Univ Jul. 30 2014

AL
1w % LRSS 1 1000-5404 (2014 ) 14-1472-05

B 55 2= B K 48 < BA I 41 Bh Bk 3515 | NF-kB Rix B E 3 $# 4 ) P& 185 5916 B
ARG BAE, X EIT, B L, EAM, B A (563003 HEM RS, RSB A — B R B O L PR

(=] HNY @RS BN AE S MK (calcitonin gene related peptide , CGRP) &b 3 1fil 5 - ¥ WL 41 Y ( vascular smooth
muscle cells, VSMCs ) FIS 80 Ik $5i 45 K FREBIAY , 4815 NF-kB 7E CGRP 15 VSMCs 2% 1 i A% 1 3 ik 453 477 5 87 A P9 B384 8 v )
YEF. i BT Sah kIR 5 A BB Y, I 43 SRt BEZH AT CGRP 4 (n =24) 5@ 1t HE Y (4 WLEEH A N IR iU I 00, OF
Western blot A6 B 20 sh 45 i s ik NF-kB p65 # (A5 0L, DAL S BE RS 55153845 VSMCs , 43 R X R A IL-18
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Effect of calcitonin gene-related peptide on NF-kB expression and neointima forma-

tion after artery injury in vivo and in vitro

Zhao Ranzun, Long Xianping, Liu Zhijiang, Sheng Jin, Wang Dongmei, Shi Bei (Department of Cardiology, the First Affilia-
ted Hospital of Zunyi Medical University, Guizhou Zunyi 563000, China)

[ Abstract | Objective To investigate the effects of calcitonin gene-related peptide (CGRP) on nucle-
ar factor-kB (NF-kB) expression and neointima formation after artery injury through CGRP treatment of vascu-
lar smooth muscle cells (VSMCs) in vitro and rats with balloon-injured carotid arteries in vivo. Methods Rats
with balloon-injured carotid arteries were divided into a control group(n =24) and a CGRP group(n =24).
Neointima formation was observed by HE staining. The expression of NF-kB p65 protein in the injured arteries
was detected by Western blot. Furthermore, VSMCs were obtained by aortic tissue adherent culture and divided
into a control group, an interleukin-13 (IL-18) group, an IL-13 + CGRP group and an CGRP8-37 (a receptor
blocker of CGRP) group (IL-1B + CGRP + CGRP8-37). The expression of phenotypic proteins of VSMCs and
NF-kB p65 was detected by Western blotting. Cell proliferation was determined by MTT assay. Results As
compared to the control group, both the area of neointima formation at 7 d and 28 d (7 d: 2.09 £0. 26 ws
3.76 £0.33; 14 d; 3.52 +0.41 vs 6.38 £0.61, P <0.05) and the expression of NF-kB p65 protein at 7 d
(P<0.05) (but not 28 d, P>0.05) significantly reduced in the CGRP group. In in vitro cultured VSMCs,

[BE£mE] EHEARRFES(30860100) ; 504 EBRA1EH (BEHE 4 G 72[2010] 0732)
[{@EEE] 1 1%,E-mail; shibei2147@ 163. com
[fE5FEHAR] http://www. cnki. net/kems/detail/51. 1095. R. 20140702. 1414. 005. html(2014-07-01)



%36 B 14 3] £ = FE KB K ¥ ¥ R
J Third Mil Med Univ

2014 47 A 30 H

Vol. 36, No. 14
Jul. 30 2014 1473

IL-1B induced obvious expression up-regulation of NF-kB p65 along with the expression decrease of SM a-actin

(the contractile phenotypic marker of VSMCs) and the expression increase of osteopontin ( the synthetic pheno-
typic marker of VSMCs) (P <0.05). However, CGRP treatment significantly alleviated the effects of IL-1(3-
induced up-regulation of NF-kB p65 and induced the down-regulation of osteopontin. Similar results were found
by RT-PCR. Also, CGRP significantly inhibited the effect of IL-1B-induced VSMCs proliferation by MTT as-
say. The use of CGRP8-37 blocked the above-mentioned effects of CGRP on the expression NF-kB p65 and the
phenotypic proteins of VSMCs. Conclusion CGRP binds its receptor and subsequently inhibits the activation

of NF-kB, and then contributes to the expression of VSMCs differentiation genes, the inhibition of cell prolifera-

tion and the reduction of neointima formation, which may be important in the treatment of atherosclerosis and

restenosis after angioplasty.
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7% R BIAR R B TE , HA Rl 22 Fh S0 40 LR
FVHEAE R, a0 BAA% - E WG 200 B bk L2 200 i v P 40 i
&, B BoR, W F B (nuclear factor kB, NF-
kB) G p65 2 5 i A A 1 0 A AL
fH NF-kB p65 FLIAK 2 55 9 50 FHLHI 16 AT 2. A% 1
FRRZH J Hi I BT 2 s e R IR TR S 5T+ 40 Y AT fE
b 0 155 5 NF-kB p65 3 32K 17 ol 42 B A= P4 I
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[ 45 2% KL D AH 56 BK ( calcitonin gene-related pep-
tide, CGRP) J& T & RS 1Y —Fp M A P2 IR, )
WA TR L I8 R G, P2 RN R
CGRP, KSR AR RYY MAEVER . AT RE A 52 50 e
HABHFEIE 78 CGRP BRIl A1 K: 7% VSMCs 3§71
Hi T+ VSMCs 1T 1k JB2 38 58 J2 20 Bk 0 495 J 8 A oA I
TR SN PR TR 3 ks AR B AL 2 0 25 1F T
CGRP %f VSMCs FIAE &5 B NF-kB p65 K AHK:AH,
il i AR WA o A S 0 3 e A ST R AR A 45 39 50 kO B
B, WLEE CGRP b X 85 50 ik 52 413 )5 NF-kB p65 %
IR EER S H S VSMCs R B BUIE FI AN MG 8 1 K AR

1 #RETE

L1 A

HEYE SD KL 74 H,4 ~ 16 F#%, AR 100 ~300 g, 1 H
BB K I B BRI T B 52 B 0
2% ,3E 5. SCXK (¥i)2007-0005 ], IL-18, CGRP, CGRP8-37

LRt K B SM a-actin, OPN Al NF-«B p65 Hi kg [ 3%
Abcam 2\ ] s WEMR 5 ( MTT) I8 [ 35 [E] Promega 7 7 ; FOGARTY
2F BREEW [ L1 ZURBHE A BR A 7] 5 s e dd Ak & A b
WS AEYHARE RAR . HA Bt 2R o
T fRfL

1.2 FshkB A 2 5 44aF= CGRP 432

BRBEA 0 TR0 B0y kA Y 1) g 7 IRUEME SD KRR 55 |,
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A 2F BREE B HUEZPKAL GHTF,0. 2 mL A= FRER K SRR K2, G248
[ EREE NSNSk o Ak, A 3 R G INE 2 2.5 em,
SCR AT T R, BT B S kR L 4 2 4 CGRP
AR A, AR 24 H; CGRP 41 45T CGRP 0.04 mg/kg, 5 I
ST, BR 2 WG FER 1AL X BR A LUAH I AR R AR AR
1.3 F45 2 3h bk B4 sLF= M 2 NF-xB p65 & & &

ik A

WK B F CGRP N A5 3.7.28 d Bl & 4r 44T HE Y4
6, ) GRS A 3R, A T 26 P B RS A5 100 o [R]A DL West-
ern blot AN ESN k4 15 J5 Jai &8 NF-kB p65 & H Y 7KF . B
WS kB N REbR A, SRERUS 1, DL SO L B4, 10% + %
FEAR R E (SDS ) -3 TR s Tk Jie 88 ¢ Fl Uk I 9 2 1 e B R M R 21
HE R b, FH TBST Be B 1Y 5% LRSIk B0 2 h, 35 b B 5 0
NF-kB p65 HrcpEHiiA(1: 1 000) B FH ,4 Cid i, #+-5 —91
LFEE 2 ~3 h, ARG, CRES 3 K, Lh B-actin /£
Z, FIFHBER G R G A BT 45 S WO, T & 4 5 N
S50 I HUIEAE B 1 % i e AT o
1.4 VSMCs &4 5% %

T SD KRB 19 HARRTE 100 ~ 150 g, Wik sE , s AR
B e K, ZERE KN AR KBTI 1 mm x 1 mm x
1 mm K /PR ARG 358 B TS, A DMEM ¥ 57
T 10% B Iiig ) 4 ~5 d BPO0F KR SE  dkse g
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I 2 A LA RS 5 ARG AR SR 4 ~ 6 AR F 555
5T S 5 ACRISE 6 (RANRI: fr, 45 T FITC--SMA (a-
W WUVLBHEE ) A1 DAPL S0 J5 ot L B A 0 B 4 0
1.5 VSMCs 4413 f 5 4 22

Hdsg7 VSMCs, AR A [F] A9 4b #7758, 43 A % B4 IL-18
2H .CGRP 4{ /1 CGRP8-37 41, 43 ZH 4N i 4k 29 4y 10°, Hivh o 10
VSMCs 3535 % AL, fin A TL-18 ¥4 3% VSMCs K TL-1B 41, 7]
B AA TIL-1B 1 CGRP #4533 VSMCs & CGRP 41 ,7E CGRP £ %:
ik I Jm A CGRP 32 1&$5415% CGRP8-37 #% % CGRP8-37 4., #
A TL-1B B2 B 10 ng/ml, CGRP 23 i 43. 5 x 107
mol/L,, CGRP8-37 ZLH¢J 47 10.0 x 10" mol/L,
1.6 VSMC A& 47 && G nl <

K Western blot ¥5 46 % 2 VSMCs 3 ARk 8 H A2 1k,
P35 L - ILEN 3 1 (SM ar-actin) £03% VSMCs I 45 3R AL, ‘B
Fr#E 1 (OPN) fCR A ML A B R AL, A CGRP £33 J5 A [F] i
(B (24,4872 h F1 1 JAl) , Wi s VSMCs, 45 M40 il S 2 1, LA
50 Wl [AE,10% + S LR ER 4M (SDS ) -2 TR s Bk e 928 6 HL Tk
JE R AR BN R LT 4 R I, F TBST At & (% 5% NG 3%
WyEE 2 h, B S EH & E (OPN) (1: 1 000) il SM q-actin
(1:500) (PR SERE DR ILIE F ,4 C 7, 5 9 kR sE
2 h, A, LTS 3 K, Lh B-actin /EH NS, FIIHEERK
IR R G T A OGE EE TT RS R S NS &AW HE
YERE A SRR EE ST,
1.7 mie3gsiae 1 ml 2

R FH MMT 2530 22 241 R B4 58 RE 7 B 96 LS IR AR 43S Im A
CGRP sl A= #E K (B4 3 ANEfL) J5 24.48.72 h il A MTT %
W& (5 mg/mL)40 pL,37 CHFH 4 h, 37 L3E W, MFLH A
200 pL ZHIEIEAL(DMSO) 487 10 min 15, (45 ¥ 58 4
VoA, 30 min PRI TG ED G 92 G 04SN 2 45 L 490 nm K (1)

-
N
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1 S5 REE AR B AKX R IR 5 R BB EH £ AR (HE x200)

{ R,
Wy ~ %

JEEEEE D(490) ], AR M1 AL A5, D (490) {E I A AL R, 22
AR AR R 2, IRSCHE AT 3 W, I R A i 2
AR £ W A e G AT
1.8 “itFo

J2 ) SPSS 16. 0 ZE it AT BEAT /0o i Lhx + 53R, 21 1]
K BRI 28 7 22 43 AR o 4G 96 G0 26 1) Py 22 5

2 #R

2.1 FERMAGAER 32 5 A2 VSMCs 3551 L

FEVRSN VSMCs 8557 5256 T, 4355 (4 I == 3l Dk 20 2L B e
¥ig:3 ~5 d J7 b B T WA 2B 2 WARTE HES Y 20
ERARA K, AR T ARSI SR 1 B A I A H B
WL SR EA KRR, R R RN L R EEA
B, B W2 AR R, U 4 ~ 5 RIBFRANABAT o-SMA
DAPI G5 XY (0 S 5 , 235 5 BH I 40 Mt 400 o o 4t , 40 g
% Ry i e 5 TR IR S R AT b~ 7 20 o-SMA., BH P 201 i 40 o
St R B IR AN R VSMCs,
2.2 CGRP BA&3h Bk i & NF-kB £k, m F#1£ A

JEETE A%,

FESXT B AN A 5 R BRUSERL v 7 d BT AE PN RS R S B
B % 28 d AR SE ;CGRP 4+, 7 d 128 d A7 A= Py i i AR
BEKT L RIS [R] 251 LU A8 2 BRAIRL 7 d 2 (2.09 £0.26) ws (3.76 =
0.33);28 d:(3.52 £0.41) vs (6.38 £0.61) ], 2R EA BE5
TR (P <0.05, 8 1), [EEF, 76%F B A, 452405 42 3 5 m
NF-kB p65 L, 5 3 Rt n &, UG EHEL,28 d fFEE
FEERIKOF-; CGRP B G & R A1 1 A NF-kB p65 2 ik 7K
-, S B TR R] o5 LA, 22 R B GE T (P <0.05) {1
28 d B P4 NF-kB p65 Fik/KFT2R(P>0.05,K2),
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«CGRP 41 NF-kB p65 (65%10°%)

«—B-actin (43x10°) @

O X e
351 —

3.0
25
20
157

a
1o
051 . . |_| N ®
7 28
i ] (¢/d)
A:Western blot ¥ 2 % ;B ¥ X /ML R(n =3, xxs) a.P<
0.05, 55 xR 40 s 4z

E2 MBSEREREXRNEAXRIANKIGGRE NF-«B p6s £
pe:0EA

2.3 4] NF-kB & ik 42t VSMCs 914 & A B &
ik, ¥k fm e h

TEHEFEN) VSMCs H, 1L-18 AL 35 51 40 0 NF-kB p65 &
IKHEIN(P <0.05) , [F] A 4 i e 2= AR 5 BE R SM a-actin 3%
KB T RE(P <0.05)  fEHE A& R B bR 5 2L OPN 3%
RIEIN s TMA TL-18 (Rl 457 CGRP Ak 3R, J0) 55 25068 583 i)
BIFEH, 2308 NF-kB p65 23k /> (P <0.05) , [6 i, VSMC
[ TR AR SE P SM q-actin F11 OPN 223k 7RAHH 7 B0 A% | fo 41 it 24
FREW AR RIDIRAS o RT-PCR 43047 s, IL-18 W] W B fik VSMCs
PP E F AL L] SM a-actin mRNA 7K, ££5f OPN mRNA
IKESENN ; 44F IL-18 [l A CGRP AbHE, [l FE58 % IL-18 X}
T VSMC T4 mRNA 7K 49 47E F (B R 42 44E) o 18]
mF, WA MTT 4630 TL-18 #1I CGRP XK &M 5 37 i VSMCs 1
BN o AEVRIMESR N VSMCs r, TL-13 b3 5 2534 hn 40 i
e, SXTIRA AR, 22 R EA BE G IEE (P <0.05) ;10
T IL-18 Y [RlA 45 5> CGRP &b ¥, 0] &b 25410 i TL-18 f) 4i 40
MUESEAER, 5 118 A b, ZF BA B EFFHIFE L (P <
0.05), L% 1,

W CGRP 41

NF-kB p65 5 B-actin JKJ A

*1 ARMAMEEFLAIE VSMCs BIIEERE S L&
[D(490)14, n=3, x =s]

) 24 h 48 h 72 h
X HE 2 0.21 0. 03 0.25 +0.03 0.54 +0.06
IL-1B 41 0.27 +0.04 0.91 +0.07¢ 2.65 +0.25¢
CGRP 4] 0.20 +0.05 0.45 +0.06" 1.14 £0.41P
CGRP8-37 £ 0.23 £0.07 1.11 £0.29% 1.76 +0. 38

a;: P<0.05, 52 B4 ;b: P <0.05,5 IL-1B8 4Lk 4;c: P <
0.05,5 CGRP 4Ltz

2.4 CGRP 5 4k 4 374 NF-«B &iA&

MITT SRRy ML SR W3 1, ZE RS B3R 1 VSMCs ot il A
CGRP ZZ (KB CGRP8-37 J& , 5l A CGRP 4 FL 4%, i 25 i,

55 CGRP Xt 4 M 34 5 3 I/ FI (P < 0. 05) ; Western blot 437 &
7~ (&l 3) ,CGRP il NF-kB p65 ik, 1M CGRP8-37 H LA 4T
XA, KR TL-18 75 S/ NF-xB p65 FEahBEAN, [FH IRH5HT
CGRP X} VSMCs F AR FLF I8 5 1EM

< NF-kB p65 (65x10?)
—SM a-actin (42x10°)
—OPN(40x10%)
—Beactin @3x10 A
45 1  ONF-kB

SM a-actin HOPN

ARIFIE A S B-actin ¥ FH

2 3
kil
1. #F PR32 IL-1B 4133 : CGRP 4134 CGRP837 41 A:Western blot
M ER B F R EMMERE(n=3,x+s) a:P<0.05, 5812
o4 ;b P <0.05,%5 IL-18 4Brb4;¢: P <0.05,%5 CGRP 4Ltk
B3 FRELEXT VSMCs i) NF-xB p65 Riz R MR BIREE
BAREHIRMm

3 it

0] € S S A SRy A e A K= K ) A RO
() VSMCs 2§ H 3 AU, Jf H 3 5 H AT 7% R0 3 46 305
P FEIX— i R, VSMCs 2670 B AE 26 Bk 4 i
fEARiC 3 P ) 2238 T I, [0 45 SM a-actin, SM22a #l
SM MHC 53R 63k T, [ & 3L B8 (i OPN %)
FR N L BE A AE AT 45 R oK, M2 R AT £ ik
CGRP i 5 VSMC SZAREE & 5 B & FE K Y ik 1
EAEY ABLERR B AT (NS ko RERE AL AR |
CGRP X VSMCs fy1EH i A 52 W8l . ABF5T 4SS
7R, CGRP 3 R MARSME IR VSMCs i 45 b5 2 L
SM a-actin ik, fEilf & MR MR E LK OPN £k
2528 K I, CGRP 3% —4F F AT fE J2 1 o H:
52 (R E5 A R 4 1 JH 15 NF-kB p65 2% ik 1 F S8
() ; H CGRP fig fp Z R AR sl fk 145 J5 NF-xB p65 [
FIk IR A P BRIE B

— B, NF-kB 7755 415 b, 3 2 5 9 il 2
IkB 254 , DAA G 1) BRI sAFAE 5 76 RAE VAT
TEFAET  IkB B 47 Pk 22 Z W 5k 3 S32 il S36 B iR
b, T8Oz Z AL R B, NF-«B M\ IkB B
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J5  HEA AN IN , 456 DNA, B0 2 Fh 55 DR Y 5% s Al
Fik, T NF-«B A A 7 178 48 5 14 55 s 1) TS 7
TBITHE R, R 2098 4Gl 18755 NF-kB X il 48 45
P58 A B B 50, B s 09 TxB B3
IR0 RT LA S8 2 A /0 SR A 405 i o e A0
FHOUUSE SEAZ T TR BE ] LAGS & NF-kB, IF- (il H & % T 40
JEJ5T , WA R BRURISE S0 Jkcabt 0 5 5 R0 A BB L, LA
e e RRL R BB S R p e A s LR SRR
FRBE AT LAREAR NF-xB p65 & i, 15 1 98 5 K Bl 251 3 ik
PR A BT A, ik Se 4 SRR I, i) NF-«B J2
TRYT I S FR PR BEMG 1Y A R . AP R AR BR,
MR 2 Ik CGRP 38 i 41l i) NF-xB 982 K Bl 31 5
JRASLA i B A N IR ok, AR A A IS T AR, A 2804
BT A 255000 & B, CGRP 93X — 1 A& i i
VEF T ¥E 20 g VSMCs SE LRy, BRI FE VSMCs 5 57 1,
CGRP 3 it ] NF-B p65 0% , JET ] 1L-1 7 5
) VSMCs KA fiEi#F VSMCs S bFnic 2 SM a-
actin ({5, Ms/b VSMCs 78 o

NF-«B J& ZF 5 0E - 1 5 JE R VR T % . B
ATAIBFTE R 75 VSMCs Hh, 3] NF-xB #4155 5
A oA FE K SM a-actin 63K T I8 RO/ FH AT fg
SE L] myocardin FIKSEIAY , 5 H S — ML L
REPH T . NF-cB p65 1T 1A% 4 F myocardin
JR BT X, 38 i 85 myocardin { PRI & VSMCs 3
PSRN g g o R B — 2 SU R R T CORP
X myocardin fE ] b H AT AL

CGRP YEy— R LA, — M5 22 5 B85 R 2 A
R/ ARG B 1 1 (receptor activity modifying
protein 1, RAMP1) 21 il i) 52 & 52 R 45 5 A RE K 4% AF
A, RAMPL JesE CGRP SZ ARG, JeiiiisT i
N, AR B E 3 ik VSMCs i 36 ik RAMPL 5 2
CGRP g5 14 41 L 18 5 3 W) 8 B A AR IR A
JEHT 5T W 2 s, IR A 5 RAMPL JE P 5%
VSMCs AJ i 3 40 ) 4 g 16 5 IRV, 75 RAMPL 2%
A ) T S5 T A B s PR ) e B T A A
HR AT VSMCs 39 /E ' X SR ST 4G SR R,
CGRP 532{k%5 4 /& CGRP 475 VSMCs KAIFIHT 41
KT P EEAT . ASLIR S AL R, 45T CGRP ZKRH
Wi CGRP8-37 AT LLIFER CGRP #iifil NF-kB {5 74 L K
fE SM a-actin & 35 4E H, #F 1M 98 55 CGRP 1 il
VSMCs 3 55 SN, ik — 0 S5 BIF 5% n] BE T 29 M
CGRP 5 Z ARG G I R AFAE T BT v S ) 433 ik S HG
BL

Mz AW B, CGRP 532 k454 38 i 3 1
NF-kB 1P, & ¥ 815 VSMCs 32 %1 fiHr VSMCs 3 5
YERT, BRI, CGRP X5 1l R 7 ¥ 1AL A5 185 B 1 95 6 1 50
O oA A AL AR I A 1T AR IS P B 28 AT EE A N FH A
1o [FIEE, W5 A — S ba , ORI B4R T,
- LA B e R 55 0 B R A% 2 R 1 L A 2E R
/NYF RNA 28 2R, CGRP S 1l 45 5 9% WLAH ff 35
RUPET LR 80 Jax LeHL ], 75 ZkE— 0 305 T LA
A
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