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#iE TRPV1 Xf B & 145 M K BRI T 75 AL A 18 58 1 52 1

R EFGR, PR, R R O E BV E,GFNFRKARA R % &, RAEXR KHH
(400042 TP, 56 = ZE B R 2p R IR EE e B W A VRHIF 92 i pi 22 N R )

(BZE] HN  RTBEE 2R H v T 5V 5% 1 (transient receptor potential vanilloid 1, TRPV1)
b5 35 B I S W LAN S ( vascular smooth muscle cells, VSMCs ) 3855 (52 . J51: BN Sk
HIREFE SHR F WKY KRB 8k VSMCs , R F 40 G 8 5 S E AT 55 58 o 43 0 FH B AN iRTX P0G
5B TRPVL 3244, CCK-8 451l VSMCs 1458 ; Western blot 451l TRPV1 B 2 fk-Akt ( p-Akt) F1 5
Akt(t-Akt) (R ik, g5 OSHR-VSMCs H TRPVI1 & [ AH X 35 K T WKY-VSMCs (0. 32 +
0.05 vs 0.55 +0. 11, P <0.05) ; TRPV1 384503 B 2 7] 552 | 3% SHR-VSMCs (0. 65 +0. 19) fl WKY-
VSMCs(0. 89 +0. 13) #1 TRPVI 2235 (P <0.05), @ SHR-VSMCs (14 5 i /1 55 T WKY-VSMCs
(1.30 £0.07 vs 0.88 +0.23, P <0.05) ; BALEK 122 7 5 4K 451 P 7 ] SHR-VSMCs 1) 34 5 ( Xf B4
1.30 £0.07,1 pmol/L BkIZE 4] :0.93 0. 10,10 wmol/L B ZE41:0.83 £0.16,P <0.05) ; Jif i iRTX
FEPT TRPVL RIHEPUBEE R i sEE A (1 wmol /L BAHZE 41:0. 93 £0. 10,1 pmol/L HHIZE + 1 wmol/L
iRTX £44:1.23 £0.14,P <0.05) , GSHR-VSMCs A Akt iR 1k 7K F = T WKY-VSMCs (0. 44 0. 02 vs
0.29 £0.09,P <0.05) ; B Z G TRPVL #ji 1] VSMCs ' Akt (852 1L ( WKY-VSMCs: 0. 13 +0. 02,
SHR-VSMCs: 0.23 £0.03,P <0.05) ; TRPV1 4545 iRTX Al 4S5BT HUZ/E ], ff WKY-VSMCs (0. 37 +
0.07) .SHR-VSMCs(0.43 £0.10) # Akt Btk /K EFHE (P <0.05) . 58 349E TRPV1 Af g i i
il Akt FBERR AL 0 6] SHR-VSMCs H45¥
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Effect of TRPV1 activation on proliferation of vascular smooth muscle cells in
spontaneously hypertensive rats

Liu Yun, Li Jingcheng, Yin Yanwei, Li Binghu, Guo Lu, Liao Shaoqiong, Cao Xiaojie, Zhang Mingjie, Zhou Yi,
Chen Lei, Long Chunyan, Zhang Lili ( Department of Neurology, Institute of Surgery Research, Daping Hospital , Third
Military Medical University, Chongging, 400042, China)

[ Abstract | Objective To determine the effect of transient receptor potential vanilloid 1 ( TRPV1)
on the proliferation of vascular smooth muscle cells (VSMCs) in spontaneously hypertensive rats ( SHR).
Methods VSMCs from aortas of SHR and corresponding age-matched Wistar Kyoto rats ( WKY ) were
cultured using a tissue explant method, and identified by morphology and immunofluorescence assay. TRPV1
was activated by its agonist capsaicin and inhibited by its antagnosit 5 -iodo-resiniferatoxin (iRTX). Then,
the proliferation of VSMCs was measured by CCK-8 assay. Western blotting was used to detect the expression
of TRPV1, phosphorylated Akt (p-Akt) and total Akt. Results The expression of TRPV1 was lower in
SHR-VSMCs (0. 32 +0. 05) than in WKY-VSMCs (0.55 +0. 11,P <0.05). TRPVI agonist capsaicin
increased the TRPV1 protein expression in WKY-VSMCs (0.65 0. 198) and SHR-VSMCs (0.89 +0. 13,
P <0.05). SHR-VSMCs showed higher proliferative capability than WKY-VSMCs (1.30 £0.07 vs 0. 88 =
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0.23, P<0.05). TRPV1 agonist capsaicin inhibited the proliferation of SHR-VSMCs in a dose-dependent
manner ( control group: 1.30 £0.07; 1 wmol/L capsaicin group: 0.93 £0. 10; 10 wmol/L capsaicin group:
0.83£0.16,P <0.05), which was counteracted by TRPVI antagonist iRTX (1 pmol/L capsaicin group:
0.93 £0.10; 1 wmol/L capsaicin + 1 wmol/L iRTX group: 1.23 £0.14,P <0.05). SHR-VSMCs showed
increased expression of p-Akt in compared to WKY-VSMCs (0.44 £0.02 »s 0.29 £0.09,P <0.05).
Capsaicin reduced p-Akt expression in WKY-VSMCs (0. 13 £0.02) and SHR-VSMCs (0.23 +0.03) (P <
0.05), which was counteracted by TRPV1 antagonist iRTX (WKY; 0.37 +0.07; SHR; 0.43 £0.10) (P<

0.05). Conclusion
regulating the expression of p-Akt.
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Activation of TRPV1 suppresses the proliferation of VSMCs in SHR through down-

transient receptor potential vanilloid 1; spontaneously hypertensive rat; vascular smooth
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o I 2 A T NS R T R o e I I
B A SR 1 LR A2 40 % LI A0 M I 5
P AR B R A T T ULAE L (vascular
smooth muscle cells, VSMCs ) 5 & 34 58 12 Ifil 45 T M &
e R S A P ER B LA L K R A
VSMCs 5 43 5 25l ok P 15w 504 T, S804l it A5 78 s
JIN BETES LA B8, 2 2 I JEE A D i e B Bk A
PRI, #0 VSMCs S 14 GBI B7 3 1o 1L 20 ok o ) A
HOAF B FH IO TR

Wk 32 4 3, 37 A B V. 22 J% 1 (transient receptor
potential vanilloid 1, TRPV1) J& T B B 52 & i {v
(transient receptor potential, TRP) 1 TRPV V%%, /&
— AR REE Y PH B 38 1, 7T R B U R (40
PP R ) SR aE D o WFSE o TRPVL (75
A AT LAY 3 ok ok A6 A8 Ak | R AT 1l e 55 0 L EE A
LSRR O TRPV 1] B 5 A R i
IR BRI P e & 5K D RE , 1A 10 sk 26 ki 0 ok A e
B SELRRAS P R R VR 40 TRPVL AT DL 0 1f
FE A EAY BRG] AW R, FRATHEDN TRPVI
Al R VSMCs 38 58 1 2l 35 18 A . ARHFSE
WLEE TRPVL Xf 85 3% 09 A & ¥ & 1 JE R
('spontaneously hypertensive rats, SHR) 3 J ) VSMCs
K gE B2 S IR RE Y 4r AL, B 7R SRR I
J. B0 K E A AR A

1 #MREFE

1.1 SEBFHH R ETRXA

SPF 2% 10 J& & HEPE SHR F1IE % X B8 Wistar Kyoto
KEL (WKY) % 3 H K& 200 ~250 g, 04 A 4t 5T
Y3 A L SR S bl SER S W) i &V A IR S
SCXK (50) 2012-0001, Jf424F 1% JDMEM $53: 5L44 014
H3E[E Gibeo A H], IREGZANMIEILIE . H R R-HEHER

VSR (100X) B30 F VL9538 = RA BRI . 3R
MU Z . 5’ -iodo-resiniferatoxin (iRTX ). — H % W X
(DMSO) ¥y F 26 [+ Sigma 23w, CCK-8 151 &4 A
H 75 Dojindo /A 7], a-SMA — 7 I FE [E Abcam 23 7] .
p-Akt (S473) , t-Akt —F ¥ W H 35 [F Cell Signaling
Technology /A %], TRPVI —#i{4 ity H 2 ¥ Santa Cruz
Aw) . GAPDH —Hi NPT il B At st hiz
S EMEARARAFA .,

1.2 #ik

1.2.1 JFAC VSMCs 3535 R 558

L.2.1.1 VSMCs By53% W HHZUNHILBOR B
H £ S kAT VSMCs JEACEE IR, REBUH G 25
PRI 25 J , A BBCHS i = Bl k , B9 il A5, W) 25 g
BIREZ) 1 mm x 1 mm x 1 mm K/, 5 NS 7E 40 i 5% 3%
R, A S AT 20% G4 103 F1 1% XUTRY DMEM 5%
FEW, 5474 ~10 d a] Bl VSMCs J& H 20 2B, 245 2 Ji ]
FH RGN B I AR AL AR . 6 30 A 22 W S N R 4
MBS, B3 ~ 10 fCA A T390 5

1.2.1.2 VSMCs %%  HUBZH955 3 1% VSMCs,
FERD RIS HCE A 353510 24 fLACH RS 40 0 R
SR )G, 4% ) 22 B EE [ %2 30 min, PBS ¥k Smin x
3 WM 0. 3% Triton X-100 FTFLAEAE 15 min, PBS ¥
5 min x 3 Y 1130003 F 0 T ] 30 ming A S dit
o-SMA —3; (FaBeue By 1:200) , AR & ,4 Cid
o KH ,PBS ¥ 5 min x 3 I, N A Y4t A 7GR i
ZHC (MR 1:200) ,37 ClESLHEE 1 h, PBS ¥k
5 min x 3 YK ; Hochest33342 Z= & #5644 4% 5 min, PBS
BES min x 3 YK B FHPLOSOEEK 3 71, OoEHER
W N WA,

1.2.2 S2esr2H % SHR KREL WKY KEUCRIE Y
VSMCs 43 545 44 ;5 SHR-VSMCs ., WKY-VSMCs, 4 Jifd
HEHE LI : AR 43 R X BR A BRUER (TRPVI J8h)) vk
FERREEZL (0.1.1.10 wmol/L) \Hi#IZE (1 wmol/L) +
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iRTX 2 (TRPVI F54H15 1 wmol/ /L) , 435l = Fit i F >k
JRAAIHE . XFTF55 1 4> Western blot SZ5; , 21 g 43 A X}
HEZH BRI L (1 umol /L), 43 51 7 15T 195 o 3 58 440 i
XFFEHS 2 A~ Western blot 5255, 4 i 53 % FEZH  BARUER
4 (1 wmol/L) ., M ZE (1 wmol/L) + iRTX #{
(1 pmol/L) , 433l Fl W b >He V5 A 41 L .

1.2.3  CCK-8 yLA M Anpusbsy  He MUl B4RfE,
OB K1) VSMCs, # FILTH AL 5 i a4 B, A
F5FL 5 000 440 42 b 2= 96 FLAR 15 41 At 00t B, $6
FHTC L R TR M U0 ME 24 h 5, 23 I AN [R] R g
BB Bk B BN + iIRTX 4ksebs 3t it s 3 4
Ao ¥53% 24 h J5, BALINA 10 wL CCK-8 ¥, 4k
SERESR 1 h Ja, ARG 2 45 4R S Y D (450) {H
SEEAE 3 K,

1.2.4 Western blot Il TRPV1  p-Akt.t-Akt 25 H
K 25T IS WSO AN, H R Tk R AN i B R
M, BCA BB W E . BH LA 1T SDS-PAGE
JREHLIK K B A A% 21 28 H BTG 1) PVDF S I 5% it

RS Ky 2 I F% RBP4 2 h, il A TRPVI  p-Akt. t-Akt,
GAPDH —4§¢ (R B E 435 1:500,1: 1 000,1: 1 000,
1:1000) ,4 CMEFEIHR . Y H A TBST P 10 min x
3, FHIES TR — BT (B R 1:2 000) EiRFF
2 h, YA TBST PEAE 10 min x 3 WK, Yefb22 5%, B
W, LabWorksd6 {443 Hr 8 45 K B (H . SC80
23R,
1.3 it 5

B x s Fom o M SPSS 17.0 Fitift., £

HZ B R R 245081, 2 A LB ¢

2 HR

2.1 VSMCs %2

{51 R 2 B T W 4 M U SR s e i
NRBRIE T EA AR (] TA) o 4 S e e Sk il
RN, a-SMA AN b 25 KA IR U 3R

. A

R VSMCs (] 1B.C) 7 &S0 ek,
2.2 TRPVI % & f£ VSMCs ¥ # k ik

Western blot %% 5 i 7n: SHR-VSMCs X} F& 2H
TRPVI £ FIAHXT Rk 38 WKY-VSMCs X HE 20 i 2
5(0.32 £0.05 vs 0.55 +0.11,P <0.05) ; BAZE T Fi
PP TS () 240 L )5 , TRPVT 28 1 AH X 2 18 & (WKY-
VSMCs:0.65 +0. 19, SHR-VSMCs ;0. 89 +0. 13) J#5 %}
MEZH B2 FHE (P <0.05, 8 2)

1 2 3 4
- W e B RPYIO5X10)

T SR e W CAPDH(37x10))

1: WKY-VSMCs st B2 28; 2; WKY-VSMCs #k # % 21
(1 wmol/L) ;3:SHR-VSMCs *f & 48 ;4 . SHR-VSMCs #&
M2 (1 wmol/L)

2  Western blot #&illl VSMCs i TRPV1 EHQ K%

2.3 TRPV1 s} VSMCs ¥ 74 44 % v

CCK-8 52 46 4% 5 . /K. SHR-VSMCs X R 44 fiY
D(450) { A F WKY-VSMCs XfHR4H (P <0.05) , BhjE
W PE () TRPVI s B ER (0. 1.1.10 umol/L) 435l
YEFRTFE 32 VSMCs, 455 % 1 1,10 wmol/L B E
ZHI) D(450) (HIg/NFXF R (P <0.05) o SRR XS
WKY-VSMCs 4l g 58 HL AT 6 B2 i 30 /R, (H 22 =
WAHGIFEX(P>0.05), 7EHAE (1 pmol/L) fE
MRS, inAH TRPVL #5457 iRTX (1 pmol/L) , £5 54
% %FF SHR-VSMCs, 1 pmol/L BHZE 411 D(450)
fE/NF 1 wmol/L HH#HE +1 wmol/L iRTX 4 (P <0.05,
Kl3),
2.4 TRPV1 s} VSMCs 32 74 % v 89 HL %1

Western blot 455 5. 7% : SHR-VSMCs % #8 it Akt
R ik 7K -4 WKY-VSMCs % 8 20 5 2 F+ 755 (0. 44 +
0.02 vs 0.29 £0.09, P <0.05); )& FH BANZ 176
TRPV1 Z K J5, % B Akt & #% B2 1k 7K F 76 WKY-
VSMCs il SHR-VSMCs H14 i 22 [/ ( WKY-VSMCs ;

0

A:VSMCs R 3& % 10 X ( x100) ;B 4 i, .95 3¢ K% T WKY-VSMCs( x400) ;C.: 20 gL %, 9% 5 % % SHR-VSMCs( x400)
E1 E/ VSMCsiExRBEE
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0.13 £0.02,SHR-VSMCs: 0.23 +0.03,P <0.05) ;i
TRPV1 H54055 iRTX (1 pumol/L) W 5 25 15 4 BRUBUER 1Y
VEFH , fdif% WKY-VSMCs . SHR-VSMCs H Akt [ iz fk
IR H % BREL T (43 512k 0.37 £0.07,0.43 +
0.10,P <0.05,[K4) .

16 OWKY-VSMCs M SHR-VSMCs
14F & c
121
b
i 10F b
2 o8t
3
R 061
041
02F
0 ; ; ; i
1 2 3 4 5
2159

L:xf R 2;2 ~4 284 30 sk 0.1.1,10 umol/L 48;
5:%MZE 1 pmol/L +iRNX 1 pmol/L #i;a:P <0.05, 5
WKY-VSMCs *+ BB 411645 ;b: P <0. 05,5 SHR-VSMCs #f &
A E ;e P <0.05, 5#kE 1 umol/L £A 13k

El3 CCK-8 %i&ill TRPV1 Xt VSMCs 3858 i 221

1 2 3 4 5 6

SR R R T SR R -A(60x10)

N W W W W W CAPDIHGTXI0)

1:WKY-VSMCs %t & 28 ;2 . WKY-VSMCs #k #t % 1 pmol/L

2033 . WKY-VSMCs #il & 1 pmol/L +iRTX 1 pmol/L 48;

4 .SHR-VSMCs 3% 228 ;5 :SHR-VSMCs #k Mt & 1 pwmol/L 48 ;

6:SHR-VSMCs #k i % 1 pmol/L +iRTX 1 pmol/L 28

E 4 Western blot #&illl VSMCs th p-Akt ( S473) | t-Akt
EAMFRIE

3 e

XF T/ INSI KT e I 5 1A B LA A 22 LA
PR T P R JEE P A O T it A B e TS A Jls e A
ek 3 AR AT Nl O IR AN | U i L
VSMCs $4 5 I 2 85 5 0 B 2l PR 3R, o 2 1 J5E A8 BE 1Y) i
EEMEA . I, M VSMCs 525 3458, X T B iR
e L Sl DK A H A B A B S, ] VSMCs 35
SEATAE R AT ST IR, , 1o S Ay Tl R 1 58 0 38 2 1A
v ( peroxisome proliferator-activated receptor gamma,
PPAR-y) #%3Z {440 ¢ K ( Nurrl )\ miR-145 4§35 &
RXT VSMCs 878 BAT — 5 a4 1 (L,
FBITH AR R AES I H] VSMCs B85 HA R A

TRPVI Jj& TRPV W ZK & WF 5 e 2 1) — A, BBk
BRAUER (5 SO0 , A 555 B 1 AL, DT el 240 B P 1) 55
BEPWETH R, S 5% RENRIE. §his s %
WK 1 VAT A A g O LA JEE AN AT
YA Z2 Blop s B B AR TRPVL 75 2 Fh 4
LAz ek, FATEEA A9 ST & B TRPVI £7
ET IR R AR, TRPV1 32 {4 15 {6 7T 41 i 48 g 7
JRNG ot R S AN D7 40 I g 2 4ETY . TRPVL 7E
VSMCs sy 35, 98 & BUBIARZE #40E TRPV ]
eI [ ABCAL FR I 3RIAFI T A LRP1 25 1 3R1K,
/> VSMCs NI BULRR, o /D s R AR B /I B B sl ik
AR SRS R BRE R IR ) L AT T S 5 e TR BB
RPLE TRPVI il i 75 5 [ W ek 6 AL A% B g 2 1
5514 VSMCs iRk , 2 1M a2 s ik ok A B A6 Bt e
IR Wang 451 % BB 0% TRPVL Al 1)) i,
(=301 O |75 S AN o WIS R e L
WLEF4EAb,, A3 0 PR E R . x5 # 78 TRPVI
XA v mE B A AE . (2B ET TRPVL X T
VSMCs H4% , o H2 w5 i HE AT £ VSMCss S5 A FH
AN, AT FE S ER AT TRPVL X & i He B i
VSMCs 3451 1) 5% 1 K HoarFAILH]

AW ST JEAC K 37 SHR Al WKY 2 P8 19 3 3 ik
VSMCs, & B 5 Xt # 2H f) WKY-VSMCs #H H %, SHR-
VSMCs 358 i 1 i 3 e, iX 5 DA A B 92 e 1B A1
— 3T PR R I AT A2 E VSMCs M R BE T
X AT R AR LR S S B K E A B — A EEHLS . EE
Il & B TRPVL 7E 2 20 VSMCs I FEH £
i5, H SHR 3§ ) VSMCs it TRPV1 fi% #6358 WKY
2H & S AR, $78 TRPVI NUAE VSMCs 1383k, 18 1]
fEZ 5 T IR VSMCs B BE ek 28 () 45 . 1
1 TRPV1 B BRAEE T e 3 RS 321 VSMCs
TRPV1 B3Rk, X HRAT T — L0 T ot 7 4%
o k7 WK TRPV1 7E VSMCs 3458 g fE H , At
5 Iy I of B A B AR 28 X RS #7 ) VSMCs 347 T
S5 5 SO 2R AT 2 50 £ RS M b 1 ] SHR-VSMCs
[¥E5E BT WKY-VSMCs H4 8 i 0 il E FH I A k3%
I TRPVIL 454050 iRTX AT sk 55 B 2 A9 P 34 5 fig
Jio ARG REER IR S 800 VSMCs 34 58 175 BR ]
fie 5 TRPV1 By kWK /D4 56, TRPVL 7 VSMCs 3
T AR B R A AR T, SRR I AT A S
i IR VSMCs #§958 , 3X 7] fig & TRPV1 & #5 Ho0s
M PR R R — A ML

R T4 TRPVL 4 VSMCs 3458 19 it N
T L, FR AT B R ok AL -3 -V Bl 24 93 2 R B
14 ( phosphoinositide 3-kinase /serine-threonine kinase
PI3K/ Akt ) 3l % 1) 2 38 el AR AT F 98 . PI3K/ Akt {55
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R 2 LA 2 SR R R RS
A%, KEBIE &I PI3BK/ Akt 75 VSMCs 3458 h & 4%
FE AR, Choi 251 & B, 1 fz 2B i PIBK/
Akt {5510 FA ) i/ MRT AR AR K R i85 1 VSMCs
HATEAIERS . FRATTLAAE A58 & B PPAR -y 38 a5 4170 il
Akt WAL i R ] SHR-VSMCs 3478 | 3T 4% Fil 6 1 4%
AR SCHlkARIE TRPV [ 5 TRPVS/6 RELEIE
WY Ca* e BE I LR FRAR Ake B R AL K OF, 3041
IGF1R-PI3K-Akt {5 51 %, BH 11 200 i 345 A 40 it J1 490 0k
A S5 b Rz n e m ' L U g BIE g ok
TRPVI #5407 AMG9810 A fig #F 3 iz 4 g v Akt 9%
FRALIF IS IR mTOR 155 3& 48, f2 1 Bz Ik e A=
WMo SRR, AT LZ I, 5 WKY-VSMCs X}
HRZH H %, SHR-VSMCs i} FE 2H Ay Akt 5 iR 1k 7K S T
B PRSI AktE S S S T R LT VSMCs 145
TR B P TRPVL 1] i 25 ik SHR-VSMCs
Akt [IBERRAEAKT- i H TRPVL #5417 iRTX 54T
B WIVE ], {815 SHR-VSMCs H Akt B8R fL K-
THE . $R Akt (5525 7 TRPVL ] VSMCs 3
SR , TRPVL ] A i 4 ) Ake 54 85 R £ 1 410 1
5 IR %) VSMCs 38975

25 F TR, AWFSE & IS MR 49 VSMCs 1 545
RS TRPVI ks A 3¢, I B S TRPVI
AT BB A P Akt {5530 B 40 ) v AL B Y VSMCs
B . ARWEG R IE— RV TRPVI A0 1L & AR AL
PR T B, 7R TRPVI A] B8R A B i 1 I 1L
A EE AL 1T Y T TR A
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