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[ ABSTRACT ] Aim To explore a disintergrin and metalloproteinase 17 (ADAM17) regulating the protective effect of
calcitonin gene-related peptide (CGRP) against proliferation of vascular smooth muscle cell (VSMC) and its mechanism.
Methods The rat thoracic aortic smooth muscle cell line (AI0VSMC) was used as the object of study. RNA interference
was adopted to reduce ADAM17 expression. Western blot and real-time quantitative PCR were used to detect the expression
levels of protein and mRNA. Methylthiazolyldiphenyl-tetrazolium bromide assay was used to evaluate cell viability of VSMC.
Results CGRP could markedly attenuate angiotensin Il-induced VSMC proliferation. There were significant increases in ex-
pression levels of ADAM17 protein and mRNA in VSMC stimulated with angiotensin Il for 24 hours.  Pretreatment with
CGRP for 30 minutes significantly reduced the expression levels of ADAM17 protein and mRNA , whereas the effects could be
reversed by CGRP receptor antagonist CGRP8-37.  The results of RNA interference showed that ADAM17 siRNA
significantly inhibitted angiotensin II-mediated VSMC proliferation. Conclusion The reduction of ADAM17 expression

may be the mechanism by which CGRP inhibits angiotensin Il-mediated VSMC proliferation.

ChELO AR S 2015) 1 48,2015 4F 6 H 30 HES B & AR 2012 4R [R5 5 518

[KFEHEA] 2017-04-18 [fEEIHH] 2017-06-13

[EE€WB] T &4 BREAEA (2015A030310076) ;) AR A BHE TR (2016A020226005) ;) A4 B4 54 (A2014159)
[fEERIA]  WWT, A, FE N, D5 W) oA O L4 25 PR E-mail A cosmo81@ qq.com, B AEH Z B, 1 #4%,
WG T 1] R0 ML 25 B 2F , E-mail 4 qinxp333@ hotmail.com,



CN 43-1262/R W E kAT D8 2017 4E5 25 B4

8 1t 779

R S ] 18 % K L) b S B v o e AR
N 25.2% AR 2010 AR N U4 A 5 A 40
ISR B N 2.7 AC 1A B AR 2 s il R R A
I () B B A SRR AU Y e B R AT i
IR IS Bk E (angiotensin Il ,Ang Il )ﬁfﬁﬁ
T Ang 11 B2 AT 51 /62 I8 Wi s, - JUL 40
LT NN i e a2 A D W& D B 9 g RV T2 BN
A 1048 EE A, B 45 2R 3 A A G K (calcitonin
gene-related peptide, CGRP ) f& 1 37 4~ JE iR 4H Wi
AR IR, 3 A A T R AR 28 R G RO I R
g8, B SRAN.O A PR PR T . JRATRY AT 0T 5
FHW],CGRP AT I Ang 1 415 9 1 45 ~F- 7 UL 240 i
( vascular smooth muscle cell, VSMC ) 4 % >3
CGRP 1L VSMC JE5H B HLBR AR 5 2 4%, 9 SR AL
1 Caveolae/Caveolin-1 L Jz ERK1/2 1 P38MAPK
fr Sl {5 CGRP $i VSMC 15 42 99 4% H
W AR FERVEAE . R TR A9 BRI I 245 (1)
B, A BT D il A8 AR AR R I 1 T 24 A
PO A

IR RFE N T o ¥4 4L (a disintergrin and met-
alloproteinase 17, ADAM17) A& 1 2 40 Jg AH 5. 1E
(AnAnPR G AN SR AL ) AN M A5 - 3 s LA S e Y 4
JHLERL - &4 1t R 52 4 TR HG At 30 A R 19 K A T
b, ADAMI7 HYPIREZ FEPERE SR HT BE R AR Y
TRNAES M8 EZREE . ADAM17 £ Ang
11375 S0 i i /N R VSMC 3864 I, M T O
HEMT AR RY] ADAMIT 35 Ang [T 4t
SEG VSMC B A H T R ] ADAMLT 5
CGRP L VSMC H{FH IR . AWFFEHUIE R CGRP
L AT ADAMIT AN Ang [T 4T VSMC
FEFE , K ADAMIT A Ay i A R A R g ot s ) 9 1
TRYT R S PR B — 20 (1 B AR R0 S g B Al

1 #MEITTIE

1.1 ZHREZE

K BRR VBT E b BT 9E L 48 Btk (A10VSMC)
Kk JETF ATCC %8 1 B2 (Manassas, VA, USA) , ] B
WA E N FE
1.2 FERFA

J6 25 11 ¥ (fetal bovine serum,FBS) W B fn & X
RAEEHARHERAF, Angll .CGRP .CGRP %
R4 Hi 7 CGRP8-37 Fn g vk 1 3 Wy F % B Sigma A
7, B7E 20 B A% TR (proliferating cell nuclear anti-
gen, PCNA ) 40 /K f2 ADAM17 #ifk 4 1 @ 3%

Abcam A 7] , #AR I F AL BEATIE B9 L F R R L
FHRA-RWTRAELELNF, FHEEERE
HRERDE AT ERN S, FEBMOES T
E AT,
1.3 FEMNZE

Perking-Elmer 2400 PCR Y ( % [E Perking-Elmer
), 4% E Eppendorf 1% 37 & # % O HL(5810R) , B
Bk 4 5 4 T L Elx-800 £ ( % [E Bio-Tek Instruments
N E AR IR A % 4 (% B Bio-
Rad 8] ) , & % & % (£ & Eppendorf A 7] ),
1.4 ZHRELESE

RUE M AIOVSMC #k 3% B8 £ 3 20 f 3% 5% 07 o5 5%
F AR, MR T M T 4 10%FBS B
% ¥ DMEM 3% 35 2 8 T 37°C 5%CO02 W3 5 4 W
R, WHKE0%AEH A 0.25%F B R
1.5 ZWHAE

4 10%FBS th DMEM 5 3% 334 47 j ] %
A2 M B, AR FL SX10° A48 j AR T 96 L R
W (B FLAEAR 200 pL) , BNEE R A R R o4
W (1) X4, (2)CGRP 4 (3) Ang Il 41 (4)
Ang [l +CGRP 41 (5) Ang Il +CGRP+CGRP8-37 41,
7E 40 it K 2| 80% L A B, F# 0.1%FBS 3 75 24 h
J&,CGRP (4% & 4 10 nmol/L) 5t CGRP ( &K & A4
10 nmol/L) +CGRP8-37 ( &% J& % 50 nmol/L) T 4
72 30 min J& , X B 41 4k 22 DL 0.1%FBS 3 7=, Ang Il
AN Ang [T H 20K & % 100 nmol/L, &4
RS 24 h BEAEFL AN 0.5% " vk TE VA TR 20 plL, 4k
GFERAhFEEFER DCRFILAERLEFR,
FFAL AN 150 pL. — ® AT A, 4Rk 3% 10 min, £ & %
e AT, AR E#RE S0 nm KK, #E T
ME 4 L0 R K E kB E VSMC & 4, ML # &
CGRP *f Ang Il 1 5 T VSMC & 4 0 % .
1.6 FEABRGET

T4 PBS Ein a5, m N B R ER R K
HRASEBAERZE T4 M, £k EH#HE 30 min
(% 5 min W 1 %K) ;4°C T 12000 r/min & 2,
30minfg B _E W, W E B R A N AR R, A
Bradford ik 3t L E#HATER A EE, W20 g & A
i ,10% + = 8 A A B 4N-3 T O BE R B IR R K,
100 V% 1 h & = G AR e B, A N3 A 37°C
HH 1 h;—HL[ PCNA L& (1 : 1000) ,ADAM17 4t
(1 :1000) 14°C &, A M 8 B B AT 0 09 370
IeC FUAZEBE 1 h, % 5 A Image ] %2 & %
M B R EA



780

ISSN 1007-3949 Chin J Arterioscler, Vol 25,No 8,2017

1.7 EBIEE PCR

Fr g0 fa R 3, F A PBS 28 2 3, in A1 mL
Trizol (RNA B 41 | 7| ) % %% ok 37 40 J J)t. 35 5 %% %
BRAEZE-FNEET, AEHEERXFNSEELNA
AU RNA #EAT# 4 K DL K LB € & PCR, ADAM17
5| 4. 5'-GTGAGCAGTTTCTCGAACGC-3" ( IE X %),
5'-AGCTTCTCAAGTCGCAGGTG-3' ( & X %% ) ; B-actin
514 .5'-TTCCTTCTTGGGTATGGAAT-3" ( IF X 4%),5'-
GAGCAATGATCTTGATCTTC-3'( B 3L 4%) o
1.8 RNA Fi#t

£ 3F K R ADAM17 £ [H 89/ 2 F RNA T3k 7
%] (small interference RNA ,siRNA) @7 b ¥ & 2 4 4
HIRAE AR, BERF 7 4.5 -UUACACGUGUU-
CUUCAUGGTT-3"( R X % H B J7 71 ) ; 37 &L #1 )7 7
1E Jy FF M %t B8 (negative control, NC ), i % F ¥ Al
ZH RNA THWHBES RSB SE U[5], A&
T B e Rl B g AR MDA R B 70%, B R 4R
24 h 20 o & An £ R AL 5 A 200 WL B9 4R L3 S
£ (Opti-MEM) # # 5 wL fig it &k 2000, % %238 4] J&
FIRAE 5 ming A 250 pL 443 3 ZE A 0.2 nmol
siRNA, ZE 73R 47 s ¥4 8. 41 J& 1y siRNA A1 fig JiT (&% 2000
A, E R 500 wL, E &K E 20 min, ML A siR-
NA/ B4R 2000 & 441, ¥ LR E &4 i N\ 2
VSMC # ( B&# 4 2 mL) ,37°C . Z A b8 3 5= 48
FRKO6hERELAY, IR,
1.9 Sitatn

B8 B4 U xxs k7, Fl SPSS Guit 3k kAT
T, TR KA t I, Z AR KA £
B % 247, FlF GraphPad Prism 5.0 & ¥ 1 4
A, P<0.05 Bl EHRITFE L,

2 & R

2.1 CGRP 3t Ang Il S VSMC KM
WFoE 4 R WoR, B85 3 5E IR AR OC Ik 3008 &
30 min Al #fl Ang 1 175 5 B9 1M 45 F ¥ L 44 A
PCNA 5 12235 120 i 356 14 A 384 n s e 5 28 3 A
R Z RS BT H) CGRPS-37 AT i 5530 %% CGRP
Ay R (B 1), IR R BE O 45 R
/8T CGRP BEFN I Ang IT 75 5 4 1fL 45 - ¥ JUL 40 it
H 2T L DNA A& R 40 i A B (S 1) E 4y
., i LR, CGRP REMNH] Ang I 755 0 I 45 F
gl il ok p it
2.2 CGRP Xf VSMC H ADAM17 RiZHI &M
Ang I3 VSMC 24 h J5 , 4iffitf ADAM17 55

A
1 2 3 4 5
PCNA — ..—-n—g_-
B -actin — e ~-
3_
a
[
B o
¥ 2r b
{a
R
s
or
a
0
1 2 3 4 5
B
20
a
= [
" 15} b
AN
S 1.0
=
0.5
0.0
1 2 3 4 5

& 1. CGRP 3t Ang I iFS /) VSMC 58 K 220

CGRP TiALFHE 30 min J& , T Ang IL il VSMC 24 h, A & PCNA &
B35 B M AIM G, 1 X IRLL,2 o CGRP 41,3 N Ang 1 41,4
i Ang Il +CGRP #1,5 9 Ang Il +CGRP+CGRP8-37 4, a i P<0.05,
53X B4 AL b O P<0.05, 5 Ang [ 40 L3 ;¢ S P<0.05,5 Ang Il
+CGRP 4 4,

Figure 1. Effects of CGRP on the proliferation of VSMC in-
duced by Ang I
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Figure 2. Effects of CGRP on the expression of ADAM17 induced by Ang Il in VSMC
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Figure 3. Effects of ADAM17 siRNA on the proliferation of VSMC induced by Ang I
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