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(# E] BE WEREZFE1(ET-1) 4R TABSIIR-TEMNmE L A 45588 (LCC) 69 T4, ABM K Z (Que)
SIF A Hh, FiE BRRBERE R GAB S IRT B R A2, D & 2 BB . R A3 ik ; O
K Z 4080 wmol/L #H& Z3I% 24 h; @AEA 2010 nmol/L ET-1 3% 3% 24 h; @ET-1 + U0126 ( ERK 4] 7)) 48,10
wmol/L U0126 Fi4t# 1 h, HF A A 10 nmol/L ET-1 £3& 3k 24 h; @ R B # S # & £ T4 2220, 5% % A 20.40.80
pwmol/L 4t £ T4 1 h, B 10 nmol/L ET-1 3£3% 5% 24 h; ©ET-1 + Que + U0126 £2:10 wmol/L U0126 #= 80
wmol/L #t & & X F FA4L 22 1 h, B 10 nmol/L ET-1 33255 24 h; DET-1 + A 3K 3T 48 LCC i i [k 7] A4 3K 3
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[ ABSTRACT] Aim To examine whether L-type calcium channel (LCC) of human umbilical arterial smooth muscle
cells (HUASMC) was influenced by endothelin-1 (ET-1), and whether the possible influence was interfered with by quer-
cetin which has been shown to provide protection against cardiovascular diseases. Methods Primary HUASMC at the
third passage culture were identified by immunocytochemistry and randomly divided into following groups : Decontrol group:
cultured only with vehicle for 24 h. 2 Quercetin alone group: cultured with 80 wmol/L quercetin for 24 h.  3)Model
group: cultured with 10 nmol/L ET-1 for 24 h.  @U0126 plus ET-1 group: pretreated with 10 wmol/L U0126 for 1 h,
then coincubated with 10 nmol/L ET-1 for 24 h.  (3)Quercetin pretreatment group: pretreated with quercetin in concentra-
tions of 20 wmol/L, 40 pmol/L and 80 wmol/L respectively for 1 h, then coincubated with 10 nmol/L ET-1 for another 24
h.  ©FET-1 + Que + U0126 group: pretreated with 80 pwmol/L quercetin and 10 wmol/L U0126 together for 1 h, then co-
incubated with 10 nmol/L ET-1 for 24 h.  (DET-1 + nifedipine group: pretreated with 10 wmol/L nifedipine for 1 h, then
coincubated with 10 nmol/L ET-1 for 24 h.  Expression of o, a LCC major subunit , was assayed by RT-PCR and West-
ern blot analysis.  The LCC currents(ICal.) were detected by technique of whole-cell patch-clamp. Results o ex-
pression , in both mRNA and protein level, as well as ICal. density of model group were significantly down-regulated com-
pared with that of control group or quercetin alone group(P <0.05) , and the repressing effect of ET-1 on LCC was partly
reversed by pretreating with U0126 or quercetin( P <0.05). No significant difference between control group and querce-

tin alone group was detected. Conclusion Downregulation of a,, expression and ICal. density in HUASMC by ET-1
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partly via ERK parthway was antagonized by quercetin, which could be an important mechanism contributing to the protec-

tive effect of quercetin on cardiovascular system.

PITERIBETE I, A B3R 1 (ET-1) fie i 1fi 8 -F
WL ( vascular smooth muscle cells, VSMC) HJiF
R FBGTE | 20 1045 05 1) A1 I DR i Je 3% U1
TRIFue M R S8, BAT 590 ET-1 B S0i O 59 15
FHER L PR 5 T R R R PR A 5 T (vollt-
age-dependent calcium channel, VDCC) Z—, H.A5 K
FEL TG AR | X VSMC (1436 FES e A3 T B AR
FABT S ET-1 R iz 28 %60 14 28 46 00 76 O 45
Fe LCC BRI REAHIL I i A DL AR G , AR SCi i
WLEE VSMC £ ET-1 Hit B2 A U0126 1T T LCC 3%
ARG A AL R ET-1 Az 2060 1 4 31 40
RS RIFET

1 #MEFAaE

L1 FERFA

ET-1.,U0126 % % | # 5K 3 -F  DMSO Fn fif &
{8 2 W T Sigma-Aldrich /A 5 ; DMEM ¥ 3% i | fé
4 i v W F % & Gibeo /A 7 ;anti-a-SMA | anti-ot, . F1
anti-actin J0 K 1§ T BioLegend 2 & ; TritonX-100 7z
A0 B AT T B 3 anti-o, Yok T AL R A
AW AR R AF B RNA $42 Trizol Reagment ¥
F£E Invitrogen /A ,ﬁ%iﬁ%ﬂﬁﬂ@?% Pro-
mega /A 7] ; Taq DNA % & B % PCR R v £ 4 T
K # TaKaRa /A 7 ; ECL solution, BSA 1 T L i
Roche /A 7 ; B 7 29 4 B £ # BIOASIA A7,
1.2 mEFENMEHIEFNETE

REFZTROERNH ST, ELHE &1
TRaBH ik, ERABENEHE MEHAR, EFE
BHEMATH KW T o0 b, 1 K& %A, RA
BERINE, F AW cERBRATHRA 3 mm
TH NS, FALBET6AREHRL, M
A 1 mL DMEM ¥ 353, N4 10% F& 4 f17% ,2000 7
U/L &% %,2000 5 U/L 4 F %, % N\ 37C .5%
COBHRMNIEFR, 3~5 K5, THEHEZEME
THREEKE, 2HhRAL8H 2~3 KREH—KFE
FB,EEMBRA, A 0.05% BE EEM0.02%
EDTA &% 08 a e, B0 Ja L 1:5 ot f) 3 4 3
I FM P, 0 VSMC DL %K 4 0¥ SP &
AT F 4T 2 Poly-L-Lysine [ it 4t 28 89 # 3%
FEWHAEKELDTOD BAE,4% 5 RF B E R
T & 30 min, £ F J& i 48 1: 700 F B 89 anti-o-

SMA ,4°C T3t 72, w9k & 8 n &£ 4 % iy 1 41,25C
T 20 min, & J& % 3% 9§ #47 DAB £ & I W&
#R,

1.3 mEFENMBEEISDE

BRKEFRE 3 KE VSMC £ T i 5% 24 h
ERARA AR T 4, OF G EA: R
B0 QM E 41,80 wmol/L 4 % F 5% 24 hy
@ A 4. 10 nmol/L ET-1 ¥ % 24 h; DET-1 +
U0126 #41:10 wmol/L ERK #1 % #| U0126 T 4 # 1
h, & /w10 nmol/L ET-1 Hprx 04 h;@ﬁ': EPiIE=s
W AL A 4 B 20 (1K A &) .40 (F A
#) .80 wmol/L( & /| &) Mtk ZFAE 1 h, HFim A
10 nmol/L ET-1 3£3 3% 24 h; ©®FET-1 + Que + U0126
40 .10 wmol/L U0126 #1180 wmol/L # & % 2k [7] F 4t
7 1 h, B 10 nmol/L ET-1 £ 3% 24 h; DET-1
+ B K M P 4. LCC i 3 P 7 % K 3 F 10
pmol/LTA4 22 1 h, B An X\ 10 nmol/L ET-1 £} %
24 h, HHMPIERIENLFREN N 5%,

1.4 RT-PCR #&ill o, B mRNA Fi&

1% B2 Trizol Reagment S S RNA,
240 2 ok B AT (2 B Biochrom A 8 ) Ml & A,/
Ay, T, A2 RNA 46, 1F & RNA &2, A& RNA
L3 wg 7B & K cDNA By BEAR | BLiR 5 i B K
BERRAANSHAHHAT, NE R cDNA F B
2.5%1E % % 2 H GAPDH th PCR B M, 4 £ KH
# PCR Bl 4 # T :a,o E 7 5'-ACAAGAACCAGCGA-
CAGTG-3', T # 5'-GGGTTTGAAGGCAATGAGC-3',
7= 4 278 bp; GAPDH E j# 5'-TGCACCACCAACT-
GCTTAGC-3', T # 5'-GGCATGGACTGTGGTCAT-
GAG-3', 7 41 86 bp, PCR & i 7£ % & Bio Rad /A 7
#9 Model No. iCyclerTM #: & PCR % %t o #t 47, BL 1K
TREWT o, :94C T M 5 min,94°C % % 30 s,
60°C 38 K 30 s,72°C ZE1# 45 s, 3t 40 ME I, 72°C F
FEA# 5 min, GAPDH:94°C 7 & ¥ 4 min,94°C % ¥
30 s,60°C & K 30 s, 3£ 30 /M 1E R, 72°C FF % f# 4
min, GEL DOC 2000 % & i % 2 37 % % ( % E Bio
Rad /A ] ) # 0l &- 4 4 8 & L AH, M o,/ GAPDH 1
7 mRNA B A8 X Rk &

1.5 Western blot #¥ll o, HIE B RIX

5] 3% 40 JlL 3 R 0, PBS A JR 40 AR, m N B AR T
sk EZAE 30 min, WERMB A HEEER,4CT
12000 r/min %8 5 min, B AR & 4408 X E
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1t ( Bio-Photometer , Eppentoff) | & & & & & , B #]
109% B 2 & fiR A1 4% B 3% 46 fix , SDS-PAGE  #. ik 4
FHEESO pe( EFFRIAFEEH S min), K60V,
WK E R B I B BT E WYk, 48 PVDF B 40 H
JBT 9 R A g 48 A B E JE RN TR HL AR L, L JE 100
mV,80 min, PVDF fE T & H A #3321 h &2 4
AN anti-a, F7 anti-B-actin(1: 1000) , £ & T F 1
h Wik e mANH R AN BT D4, £ET
& 1 h, B % F i ECL solution, Bt X R K 5
~10 min, 28 ¥ E% 5, HkE T, YU a,/B-actin
fERE AN ERAE,
1.6 L BSEEEBRRNNE

TG A B K T AR R R
WA 2~5MQWILFKEM, FiR(22~24C) T
A4 VSMC J B, B L B =500 MQ, 40 j 75 7K By
53K 7 5 mmol/L, 4 %] LA 30 mmol/L # TEA #n
Cs™ FHLWT M AR P03 280 96 B9 K" LR, AL A
HEKA EPC9 f fr #if ok 88, e 2 4 B X T, WA
#] =50 mV WAL T R E 10 mV B2 250 ms By 2
M, emikEREETHXESERE, LRET S
F 70% ~80% #Mz, 3 VAL 300 pmol/L # Cd** 7€ 4
FEL BT 45 & 1 O 3t B ATARIE, T 1 kHz T 1L 3%,3
kHz T # 0 R # 7 LA R 5F 7., ¥ ICal B &
(pA) B DA 28 0 9 I v 25 (pF) , 75 B & 41 40 Jig oy w2
W% E (pA/ pF) FHAE Gt 447 .
1.7 SitE4hE

L4 R Pw s kor, 35 A SPSSI3.0 4 it #&
AT B A 4L, X Student-Newman-Keuls £ %
MHEAHBHAT L ERR, R o= 0051FNE
FHR R AE,

2 # R

2.1 mMEFBNMEHEFMEE

{5 B AH 25 BB TS, VSMC W BE AR K| A
BRIE 28, MK B, A2 EDE AR
WA A R R, EE A KIAZ 2, 5%
BN DCIOAH ] B, 52 0487 FE O3 AR . - SMC AR
PEA AL 45 R R, VSMC 3% oA A 3 (0, 00k
M, BHMERAH 95% (K1) .
2.2 a, B9 mRNA FAE B RIEKE

o, mRNA FR Y FRIBTESS OO REEH A B 3R
HEc  ET-1 + Que + U0126 £H 173 70 42 M fie = sk
PRLAVR Z MR ZH Fe 55 , I ELA 2 2 oAb B4 () 3Rk
T 2R AU RE (20,40 .80 wmol /L) 1 AN AT HEY 35

235 IO BRZH St R AL ] ET-1 + U0126 205 il
Wiz Z P B ] o, mRNA FIE AR IA 25 7
IR (P >0.05) , BIRIA M B 25 kb B2 Al
2 XA o, . mRNA FIER B R IA AR UGE I (P
<0.05) ,$&/~ ET-1 iS5 HUASMC F&MI% o, mRNA Fl1
FRE AR MR 2R X R i A 700 S AR P 11 3
AR, ET-1 + 00126 4 5AI4] o . mRNA FIEE A
FF A 22 A B (P <0.05) , 2B ERK 4114
I U0126 7 #4>w %%5 ET-1 5 S 9 078 JH , 4R
ET-1 AJ gl #iE ERK BAMH] o, mRNA FIEE
Bk, ET-1 + Que + U0126 215 =7 b i 2% fisb
PREH A AR TC S E (P >0.05)  ET-1 + A 237
HEBAH LK ZERAH B EME(P <0.05), #R
U0126 X fz Z2 454t ET-1 %A BhE/E ], LCC il i
L 771 i 2 - D) o] A B ET-1 907 o, . mRNA Al

HAFRIIERH(E 2 fiZk 1),
) e %
'/,‘ : o Jli'-( { "_ v o5
/.\ v ( 7 y o A‘d_
‘r‘i\ : & L MV L
\ 0/ (e N &l
/ 4 & o

B 1. FREEFRMN VSMC( x50, 48 R MatEie
R ( x100,5E)
Figure 1. Phase contrast microscopic appearance and o-

SMA staining of primary culcured VSMC

1. WEENW o, mRNA FIFEBRIEWEM (v £s5, n=5)
Table 1. Effect of quercetin on the expression of o mRNA

and protein(x +s, n=5)

| a,. mRNA 0‘1(:%9
25 X IR 0.81 +0.06 0.77 £0.02
Mtz =4l 0.84 £0.05"™  0.80+0.03"™
FET 2 0.21 +0. 04" 0.17 £0.02°
ET-1 + U0126 4 0.59 +0.05" 0.38 +0.04"
(R R HELH 0.39 £0.03"  0.25+£0.01"
PR R WAL 0.60 £0.05™  0.40 +£0.04™
EFEM R WAL 0.72 £0. 02! 0.57 £0.03%
ET-1 +Que +U0126 41 0.76 +0. 05" 0.61 +0.05"
ET-1 + WA P20 0.58 £0.04™  0.45 +0.04™

a i P<0.05, 525 XA ILE ;b o P <0. 05, SEERIAH i ;e
P <0.05, S5{CHEAM R FRAL ELE; d R P <0. 05,5 57 & i}
S E A EA

2.3 E4AIEILG
TSI R =50 mV R 10 mV 250 ms FAf]



CN 43-1262/R W EBHIKAEL 245 2014 4557 22 B4

31 245

BT, 2 A RS AR RS, BRa A
X HEZH A R 2R 40 R 22 S 0 B 3 M (P > 0. 05) b,
HAARH 2RI BEYE(P <0.05) ,4#/8 ET-1 A]
1855 HUASMC 1 LCC B 5 R Ha 3 %8 3, A Jiz 28 1)
Xof 3 P s A 4 ERK {5 5 342 W] fiE 2 ET-1
S 1CaL B Z — (K 3 Fk 2)

A1

GAPDH

3 4 5 6 7 8

& e e @e-e ——¢G|c(210kDa)
— — — — — — — G v [ —3CtiN(46KDa)

E 2. VSMC o, mRNA( LB ) FAZER(TE)HRZE 1K
ZEEXTIRA 2 DMt R R AL, 3 BRI 4 O ET-1 + U0126 21,5 A
FURA B 2R AL B 6 S R A B R AR TR 7 O e AR A B
E WAL IR 8 K ET-1 + Que + U0126 2,9 H ET-1 + B A HIF-4H
Figure 2. o, mRNA and protein expression of cultured HUA-
SMC

ET-1+Nifedipine

..l“/.,'

ET-1+Que+U0126

<

»
Control

1DomA
+10 .

—50 -

3. VSMC i L B45iRiE £ WA iRIE R
Figure 3. Effect of Que, U0126 and nifedipine on ICaL of
cultured HUASMC exposed to ET-1

xR 2. WERMHEREY L BSEREBRIHNE (v +s,n=5)
Table 2. Effect of ET-1 and quercetin on the expression of

Ca’* current of L-type channel(x +s,n=5)

g A ICal.( pA/ Pf)
25 H X R 0.42 +0.03
it Rz 2= A 0.40 +£0. 03
FRH2H 0.11 £0.02°
ET-1 + U0126 ¢H 0.21 +0.04®
o PR A 2R A 32 0.31 +0.03"
ET-1 + Que + U0126 #H 0.33 +0.05"
ET-1 + i M F 40 0.02 +0.00™

a sk P <0.05, 575 X BRALR 2 41 108 b R P <0. 05, S
AL ;e o P <0.05 58 70 b e 2 TUAh FRAL LAk,

3 i i

TEIEF N B 3 kb, VSMC =35 2 i Wi 45 gy
SELAJE A M f 7 X R E R 5 VSMC 2 s |
B B8 Pl LR LCC B VI, LCC 2T
FEA R, HP o, & LCC FEZ5# AN T AE L i) £ 21
. LCC 7EIEH 1 VSMC Hs 363k, 40 AR i 5 4%
T3 LCC Hhik, —J7 i, ik LCC P mY 45 25+
FUESE 4555158 VSMC Ie4i , 55— J7 T , 3% 645
B AR s A O B 1 (U SMa-actin, SM-MHC |
myocardin %) B IL SR EE VSMC (430K 45
RAFEEMERS

KB ATl ET-1 S8 IR T o0 i £ |
PRl VSMC 164k, it fff VSMC 550k 46 D e AR 56
P SE R 38 TR B T 55 5 A% 40 WA D BB A OC Y TR 3%
KSR, TEALAY VSMC 285 80 ik o g RS ) 7 LA
FEEN P [ B 398 A 43 06 40 B IR 7 DA B A5 A 4 e
AN RE T 3G 5k, XA 1 45 o kAR 45, 0 O
Sk RERE ALY & A EEAES

PIAERF 58 & BR, 760 1L B H, VSMC H
LCC MR K A Bl 7 i FL 3k b ol A48 52 B i 2 4
PR, An7E A & M I R B VSMC Hr LCC 3%
TRIEGE ) 75 e BE [ B & 1) 3 ik ok RE RS AL LeC
FIA T W E A H [Cal K A 2 R 5
kB RERE AL BEE b LCC A TR, RIBHEA o,
FANRF AR

ET-1 J&—FP i 2.0 M5 3R, A R 9F vSMC
Ry FEAE LR . ASCE LA ET-1 AR T I AR
Ri g% ) HUASMC, WEE T «, A9 235 Fl ICal. 1Y 48
o @R W ET-1 M T o, 7E mRNA AR FHK
SRR, FEAIRIINES T ICaLl, X —45% 5 Tiwari
SR AR AL, EA S 98 0 A — 2 R AR S
mRNA {8 AR, DIAERAFSE &3, ET-1 i id
WO MAPK 250553 242 3 VSMC 1935t |
A S A ERK BH W 7 V0126, M4 T ET-1 Xf
VSMC H1 LCC 13l 5 MAPK {55 & £2 1AH 5GPk
2R W7, 00126 #4401 ET-1 5% F LCC &
NN ICaL (NI, $&7R 8% ET-1 1% {LAY ERK 7E3E 58
TE AL AH 5 HE PR 5% S5 1 TR B, 00 41 7 05 4 A o6 56 A
(48 o, ) IR FIAHSC B DI a8, {2 il VSMC
Ak,

Wi K ZAE Ry —Fp KSR (ST, |2 AF A T 0
L EARTI I = U S W S 71 = W 717 11 1831
SKRERE Ak 26 I He | % I 25 22 A0 i A R AP VE
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AN, Ishizawa 2520 0B 58 UE 52 M Kz 2% AT 30 441
PDGF 389/ R F8h ik SMC RUIT B AIG L, AT
E— 2 BRI B 2200 A5 S0 A BIL R, A S 56
T M Z X ET-1 5% F LCC R F ICal (5%
M, 455 o, Mt EIE T ET-1 5% T LCC &
TAFN ICaL Y I8, T L 33k b 41 i) 2 30 4 7] 4K
£, 5 ERK BH#E 7 U0126 A9 /E FAR L, i B
Ishizawa (A 5% $ 7R M H 22538 1 A0 MAPK {5 53%
R FEDCIETE AFE T, BT LA Rz 28] RE 1 J2 35 20 b
W ERK Y36 A T 3% LCC ) Rk A 1-
Cal., H1FHHz 2560 4B 09 VE FH b &2 4, Hoth T
REMIR R T B E— R T)

ARFFE 45 R 7R ET-1 XF HUASMC H i o, 5%
IS SRR R A I I b 5 | R B 1 A
LCC YfEfambl, H AT LCC 18 3 BHA 77 10 il 6 H
SEREIG IR LA B, 32 2R T I sl bk ok AR
WAL 250 LA P . X T LCC 238 38 i ul 1 % 1Y)
SMC, il Hli~F- 4 8K B A ¥ 3 LCC BRI 7R,
{EXFF B4 &G EHEFE Y SMC, i T LCC 3Rk
AR, LCC BH #7109 /E I v] BE w25 52 2 BR i,
Liischer 251100 \ £ X 454 %4 560 MR 3 ke i s 3 64T
R MR AT A RIS, — 2 10 ~24 4 H IR il
H13F- 30 ~ 60 mg/d, 55— 4 ) iR FH 22 g 5], 4% 1 i
7 RUE LCC BELE 57) 28 B0 1 I S A 6 0t 6 % 1f B
(P, AL PR A St R 50 Bk o A Bl A B e 11 R /)
WA B 259, Kawanabe 25 A KB VSMC £y
PRAMIFFE R B B AR M- X ET-1 35509 VSMC i
WA FEBEN . 456 A LR 455, LCC FH i)
TRITRCR 1) Jmy BR P 1T A8 5 B B b 3% AL i SMC rp
LCC RILFNTIRE T FEA G, T4 52 56 00 42 21 i
U HA S AU HE T ET-1 38 o 3R
IRFFEH , BT AR A HSE X T LCC ARG 52 M 2 He g
=R LI

VSMC 640 5 24 i 72, BRI LRI A
FRFFE , ARG N LCC B AR AR T 3k —ad 2, If
PRUT T AT RERHLH , DA TTHE— 25 BB T4 R B iR
O AR VR FH
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