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[X@A] JIw&kRal; AXAE-RWAREH, BHEATK; ABRHKA K80
[ E] BH ®iTDWEG 1(Cav-1) ERAABFIK N K 0 AR AR R R A — BAb 5 A8 (eNOS) #
FOAERAH, Ak BARABREHRN R e, RE R LR AL . (1) AT R4, (2) 4580 2 R 83 ) M B
(2.0 mmol/L) +Ca’* #8;(3) Caveolae 2 ¥ 5 3R 7] (Filipin, 1. 5 mg/L) + 4 + Ca’* #1; (4) Cav-1 ShRNA + #& +
Ca’ 41 (5) E R4 + Ml + Ca® 41, (6) Filipin RERE (1.5.2.0.2.5 mg/L) 40, 595 B 3 A A 35 Bk 1 % 4@
JL P eNOS Fe B B2 4L eNOS (p-eNOS) | Cav-1 ¥A & eNOS B & & & ik ; %% 3% b Ao 598 2R H A& Cav-1 Fo
eNOS ik EZEUNBMMENER, ER FERE J& Filipin R %A eNOS F= p-eNOS FakE(P>0.05) ;#mAE R
T ML A p-eNOS & k3 m (P <0.05) , #u4E A T4 Filipin( 1. 5 mg/L) & Cav-1 3 FEK T AP (P <0.05) ; Fili-
pln(l 5 mg/L) 3 Cav-1 FHAEE ,eNOS #BEE G £ K& Y (P <0.05),eNOS #9 & & XL EH(P>0.05); %
JE R HSARE T Filipin( 1. 5 mg/L) %K Cav-1 ARG eNOS £ /WAL Y , AL EFREBRREWNE S 5t
PRLA Fodf M + Ca®* ZHILER  Cav-1 ShRNA X220 Cav-1 F= eNOS A8 ZAF 8,55 (P <0.05) , H o &b 22 40 1) 69 48 B 4
ARG FEL(P>0.05), &L ABHEALMILT Cav-1 LIASHE ZRA-F eNOS BLEAE A MH T S
Cav-1 %% eNOS Ji B & A & 47 4] eNOS &) 4m it 35 A2 H %
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[ ABSTRACT] Aim  To study the mechanisms of caveolin-1 ( Cav-1) up-regulating the extracellular Ca’* -sensing
receptor (CaR)-induced endothelial nitric oxide synthetase (eNOS) activation in human umbilical vein endothelial cells
(HUVECs). Methods Cultured HUVECs, the same generation of cells were randomly divided into; (1) control

2+

group; (2)CaR agonist (spermine, 2.0 mmol/L) + Ca”" group; (3) caveolae structural damage (filipin, 1.5 mg/L) +
spermine + Ca>* group; (4)Cav-1 short hairpin RNA ( Cav-1 ShRNA) + spermine + Ca’* group; (5)vehicle + spermine +
Ca’* group; (6)different concentrations (1.5, 2.0, 2.5 mg/L) filipin groups. ~Western blotting experiments were per-
formed to detect protein expression of Cav-1, eNOS, phosphorated eNOS ( p-eNOS) and expressions of Cav-1 and eNOS

membrane proteins.  The interaction and co-localization between eNOS and Cav-1 were determined using co-immunoprec-
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ipitates and immunofluorescence analysis, respectively. Results Different concentrations filipin did not influence the

expression of eNOS and p-eNOS protein in HUVECs.
of 2. 0 mmol/L resulted in an increase in the p-eNOS in HUVECs (P <0.05), the effect of spermine on the increase of p-

In the presence of Ca’* , the CaR agonist spermine at concentration

eNOS was also completely blocked after acute caveolae disruption with filipin (1.5 mg/L) or transfected with Cav-1 ShR-
NA (P<0.05).
pin (1.5 mg/L) or transfected with Cav-1 ShRNA.
nocytochemical results demonstrated that filipin (1.5 mg/L) or transfected with Cav-1 ShRNA decreased eNOS localization

The expression of the eNOS membrane protein was decreased in HUVECs after cells were treated by fili-

Simultaneously, total protein level of eNOS was unaffected.  Immu-

in caveolae, increased in the local area surrounding the nucleus.

group, the interaction of eNOS and Cav-1 in Cav-1 ShRNA group was attenuated (P <0.05).

might promote CaR-induced eNOS activation.

Compared with control group and spermine + Ca®*

Conclusions Cav-1

The mechanisms are involved in the effect of Cav-1 on eNOS localization at

the plasma membrane and the inhibition of eNOS translocation to the organelles.

N Bz A — 58 4k & A Bl ( endothelial nitric oxide
synthase , eNOS ) i i3 12 fifi — & fb & ( nitric oxide,
NO) [ B, 76 AE47 1487 5K S DT ] 4 11555 5 T
RAFE AR TR N AN, eNOS 32205 4
TN NS R AL AR, /MY 1 (caveo-
lin-1, Cav-1) /E /MR HibR R A IS I H 2
—  HEASER 0 N i T8 X RE 4 5 2 5
SOy BAFER L [ R S R S 5 TR X S
SAFRTEMEIRGS . A0 Cav-1 ¥ eNOS 45 5 /)N
1RG5 T, B9 BRI T eNOS B o Al Rk
Cav-1 fE24 eNOS B SRFEER ) , o) 5 55 BURSZ 14
( Ca’" -sensing receptor, CaR) Ml HAEFHE H 2Z —,
CaR J& T G & HIBZAIR C Fikny I B2 Ak %%
BT R 2 WENREE C i ca® ], i, BT
HIPY Ca®* BERCRIMIAN Ca®* NI E B Z k2 —"
TEN) FE SN N B2 400, Ziegelstein SF0ESE T —
ATIREPERY CaR ik, 7F CaR s Bz i3~
RIS Ca® " ], BRI NO AR

0 T, Ca®* IR eNOS A2 L NO 1) T 24
BRI, A IS PN R 0B Cav-1 2403 Ca IR
Y B SRR A TR U eNOS B S F3E H
A UREZH Hiy A5 0T # K P4 B2 40 B (human
umbilical vein endothelial cells, HUVECs) A5 CaR 1
Cav-1 3k, PE L E AL T [, Cav-1 XF CaR /%
eNOS B Ko NO A JieA ERMERT, I Cav-1 5200
CaR JRE A Bl 70 S P A B R o3 B 1 Cav-
1 [ CaR 45 NO A= Ui VE AL ARBFFE L
TERTIIOE LA |, DURARKE 3219 HUVECs 5
XEGE R CaR SRS A/ N SEF R IR 5] (Fili-
pin) B Cav-1 JEHUTBRIG X} HUVECs H1 eNOS | iz
b—E LA & B ( phosphorated eNOS, p-eNOS) £ [
Jz eNOS B HE 13235l Cav-1/eNOS H H7F I ) 5%
i, 2 3E— 25 BB Cav-1 13 CaR /M5 NO Z: 5

FROVEIBILRL , S o i A5 B 3 S AL A

1 #MREFZE

L1 EEMEGLH A

i R = b = R i
Bl g R, AN EREE R A Ef A A &
B &, M199 ( Thermo /A 7] ), fif B (Sigma A ),
ECM ( Sciencellg /] ) , Filipin ( Sigma /A 7] ), % &%
(Sigma A &), Cav-1 — 3t ( Cell Signaling /A & , Santa
Cruz /2 3 ), eNOS — 91 ( Santa Cruz /A ] ), B-actin
(Santa Cruz /A 7 ) , p-eNOS — 3t ( Santa Cruz /2~ 7] ) ,
SELE B 7K oF & (fluorescein isothiocyanate, FITC) 4%
WA R AW L A R 5 & R 2 (tetraethyl
rhodamine isothiocyanate , TRITC ) 4512 # ¥ 1 /N il =
#t ( Immunology Consultants Laboratory ) , Protein A
agrose ( Santa Cruz /A 3 ) ,ECL & #i& 7| £ ( Thermo />
), Lipofectamine™ 2000 ( Invitrogen A & ), Cav-1
ShRNA Jfifr( & 9L 3] ), G418 ( Biosharp A ),
B E %A B %% (Olympus IX-70 & | B A) | Bt R
& B 1455 (Olympus FV300 A | B A)
1.2 HUVECs BJEFR5%E

KAE ARG R E LA R 7 % R Kk HU-
VEG'" BB R HETHT MY EFNE, B &
FUGH B S RG I A A HE A, DA Bt 4m e g VI 7 3k
froe e ¥ et S8 2% ) HUVECs, W2 ~5
K4 0 A T 525,
1.3 RES4AE

UL T 7 R A2 KA B ) o 40 fe 3 5
m s e —JFLEN, B — T, AT 52 A A IR 20
min , 3 o 40 i Sh 445 B T 41 4 2 mmol/L Ca®* 1Yy
Hank’ s F# # % 7% (Hank’ s buffer solution, HBS) ¥
2y 4y e ) R A TR R R, A An T (1) X PR 4
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(2) 55 80R % R B 7R (2.0 mmol/L) + Ca®* 41
(3) Caveolae %5487 37| Filipin(1.5 mg/L) + %5 f% +
Ca’" #41;(4)Cav-1 ShRNA #H . % %32 7] Cav-1 3= H By
siRNA; (5) Vehicle 41 ; % % & FUkr ; 4% % J5 09 40 0 4%
(2) % 7 K AL F2; (6) Filipin A~ B W% £ (1.5.2.0.2.5
mg/L) 4, 3% BT 77 i A A8 BLAE AR
1.4 JRPFEL RS

RERRHA LBEFNERMERAFRA
& #9 7 pGCsi-U6/Neo/DsRed & 4 J7 L, % Jft kL £
M FPAE 52T 56 By RNAL 3T 8 5 71 100% E#,
WEHEL . A AR FEEEREL TN EEF 0.1 pul
BZASHEBA mANA 2 ng FiA DNA; Pkt £ 0 B 5
PR, PR 4R B | & 4R BUIF 42 U TR DNA
W, g HaEEKE T0% ~90% ft b E A
## F& Lipofectamine 2000 ( Invitrogen /A 7] ) 9t ¥ 4
P RIATHSE, R EL 8 hE, KLEHET
W2 70 K, im N G418 (200 mg/L) #E4T i & , £
Sk k0 bE R A 48 B R 0 R L B G418 I 100
mg/L 4+ 1,
1.5 G®EZEEHE#HN HUVECs H Cav-1,eNOS #0 p-
eNOS EHRIX

WFREFRELE, A FA W PBS w2 #, N\
4 1% Cocktail &7 24 7%, 3 B 20 i ¢ & & i &
H,BCA BN EEaREGEE, Bk, B4, 5 1
h, 4% Am N Cav-1(1:1 000) ,eNOS(1:1 000) F2 p-
eNOS(1:400) 89 — 41, W &H L%, K B, A TBST it
FE3 K, R 15 min, A N BB ZH0(1:1 000) ,
2R EWE 2 h, TBST 7t 4 X, 4 K 15 min; ECL
EFELLRAEE, BYEDLE RBFERER,
1.6 EERRRREZEENEKN eNOS #1 Cav-1 &
EARIE

4 fd bR A AL 3R Jg T4 B PBS v ik
B3R K ET 4% & B30 %] A 8y Tris & 9 & (pH
7.4) %, BIZVIR G AL R, £ 4C KT ,800 g &
NAHERI0 min, F EERBEHEP EFEL b
WEO 1K, EE BCA 28 4CEBT,
30 000 g B8 /7 B0 45 min, F BV, BULEE T
Tris 2208 3, Bk 30 000 g B8 A7 B8 45 min,
F B, MILIE, BCA 7 % & &,100°C A # 10
min, 10% SDS-PAGE %k , i % .
1.7 SRETHMETM HUVECs H Cav-1 5 eNOS ER
RIERHERLENM

BT FEE 24 h 5, B PBS B0
3 0k, 7k H B - 20°C E & 20 min, 4 0.2% Triton
ty PBS ¥ 9K, 8 A4 0. 5% Triton # PBS % 18 T

fE 15 min, 4 0.2% Triton # PBS % 5 min, & 3
K. 5%BSA-PBS # [ 40 min, %8 E, w—37,
ACHERT, KM _H, ZR\ELBEF 1 h, &
0.2% Triton & PBS % 3 5k, 4K 5 min, #n4% 44
DAPI(1:500) % i # £ i F 6 min, 4 0.2% Triton
) PBS ¥t 5 min, K6 B 5 T WA B K 4L K,
J PBS A& — M A, L E LI EL 3 K,
1.8 EHETERN HUVECs H Cav-1 5 eNOS &
BHEEER

M R ERE A, R ER T R
F£ 3 3% ( co-immunoprecipitate , CO-1P) #y 24 ## 2% w ik
AR, 7 4C AT 12000 g B0 A7 H 0 10
min, FiE %5 EH L F, 4 7] m X\ Protein A agrose
10 uL F & % J&,BCA 77 % & &, e A — 31, & 4C
Z T FE AR AT, K B Hn Protein A beads ,4°C i
412h,500 g B0 A B2 min, I _EVE BT A
Zw RS KJE, H 20 pL By i Z R E &
100°C Am #4 10 min,
1.9 Sitzx4big

L HIE s RoR, A LA ERE £
AN, EE R RA AR, BTA BIEXA
SPSS 13.0 4u it # & #4747, L P <0.05 k&
ZRAKITFEXL,

2 % R

2.1 HUVECs HiEHF5%E

JRAREE IR HUVECs WEEEf5 |, 3 & 0 58 T 0
G A5 5 LAY (1% 478 (5 Ay 068 O A HE 27 5 %o 400
VA VI PR 357 7 6 28 240 L A2 G 62,95 % LA b 1% 24 i
PR, MR A B O IR S 4Rl HU-
VECs,
2.2 INUMZEHEEIRXF HUVECs B eNOS #1 p-eNOS
EA=ESve Al

HUVECs £ [A] ¥k & Filipin 20 FE 6 h J5 42 HL
HUVECs (W85 [, 2R 505 B3 4 0 4% 28 11 3858
SRR B RN RAIFN 1.5 .2.0.2. 5 mg/L Filipin £
eNOS & [ KI5 A XTHE 43714 0. 68 +£0. 15 F1 0. 63
+0.15.0. 64 0. 12.0. 63 £0. 10, p-eNOS & 4 ik
AHXTAE 43 34 0.53 +0.08 F10.47 +0.04.0.51 +
0.07.0.46 £0.02, #5244l 5% ALt , ¥ o458
B (P>0.05; 1),
2.3 AELEEZEFRFHT HUVECs A Cav-1,eNOS
0 p-eNOS EHFKIE

BEYL 48 h J5 ] G418(200 mg/L) #EATHfiE 7 K
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JEHREL HUVECs M, 5% M4 b8, S sig B il
Ko 25 B 5 o kG e + Ca®* 44 1 Vehicle + ¥5 i +
Ca®* 21 p-eNOS & [ £ LI (P < 0. 05) ; Filipin
5 Cav-1 THARAL S | p-eNOS 45 [ ik &% B 4H 1
Kl + Ca®* ZHI /D (P <0.05) ; Cav-1 2 A FK KR
Cav-1 ShRNA ZH 4% BB 4 FAE e + Ca® " AL FEAR (P
<0.05) 4, HiAx % 4H Cav-1 F1 eNOS & [ £k
25 (P>0.05)(K2),

Control 1.5 mg/L Filipin 2.0 mg/L Filipin 2.5 mg/L Filipin

p-eNOS(140 kDa)

B-actin(43 kDa)

- - - ‘ eNOS(140 kDa)

m eNOS protein
10r1 m p-eNOS protein

Lhh

Filipin(1.5 mg/L) Filipin(2.0 mg/L) Filipin(2.5 mg/L)

08}

0.6

04t

0.2

0

eNOS and p—eNOS protein levels

Control

1. R[E# E Filipin Xf HUVECs B eNOS 1 p-eNOS B 1
RikFM

Figure 1. Effects of different concentrations filipin on the
expression of eNOS and p-eNOS protein in HUVECs

A B C D E
"" - » s p-eNOS(140 kDa)

S I = S S oNOS(140 kDa)
o e AP o W Coy-1(22KDa)

% 14 ¢ OCav-1 protein
= meNOS protein
;g 12 B p-eNOS protein
@ 10
g a
g_ 0.8

a
'g 0.6

ab ab

§ 04 -
2oz
1
>
8 0= B C D E

2. REAIELE HUVECs H eNOS #1 p-eNOS BEHFKIX

A Xt R4, B A + Ca®* 41, C 24 Filipin + K5 + Ca* 41,D K
Cav-1 ShRNA + Kilf& + Ca®* 4, E 24 Vehicle + f5}i& + Ca®* 4, a P
<0.05, 5% IR LA ;b 4 P <0. 05, 5K + Ca®* 4L,
Figure 2. Effects of different treatments on the expression
of eNOS and p-eNOS protein in HUVECs

2.4 AE/EEZER T HUVECs ) eNOS JRE
BHEK

SR FH G 5 BN 4 AR KD Cav-1 Fl eNOS Ji 1 (1)
PRGN G R B KB B-actin A Rk, 1M
2 i A 75 1 % R B 1 324 (transferrin receptor,
TIR) AL IR, AT ARSI 0 A o . LAas
ALBRZH Cav-1 I eNOS 2 F K JEE {H 73 5] 5 % il 20
Cav-1 M1 eNOS i H K FE G A X FLAE Y 11 20 KRR
EHEMX R, ER TR, [A] X6 2H ARG B + Ca®*
H [:[’}SZ, Filipin 8¢ Cav-1 T304 H )5 , Cav-1 HEH
1l eNOS 25 [ RIA 0 (P <0. 05581 3)

A B C D E
‘..“.eNOS(MOkDa)

| TIR(95 kDa)

B-actin(43 kDa)

wm Cav-1(22 kDa)

= Cav—1 membrane protein
= eNOS membrane protein
ab ab ab

Cav-1 and eNOA membrane protein

A B C D E

3. AREIAEREZERE T HUVECs H Cav-1 0 eNOS [EE
BRIE A HXIELL,B L + Ca2* 41, C 9 Filipin + K5HE +
Ca>* 41,D 24 Cav-1 ShRNA + Kiftk + Ca>* 41, E K Vehicle + 45 i +
Ca** 4, ay P<0.05, 5% HRALLLAES ;b S P <0. 05, S5H50% + Ca®*
Ak,

Figure 3. Expressions of Cav-1 and eNOS membrane pro-

teins after different treatments in HUVECs

2.5 REABMELFREARIARLEERZRET
HUVECs H Cav-1 1 eNOS BEAFRIE R L E AL

JLRAETN WA N SR T, O A
Jfuk% DNA 4ok ( DAPL) FHMEE @, 21 (856 Cav-1
MY B €, 2 A TR, SR (52980 eNOS (1)
PH: 5 (0, 3228 2 A0 M S R iR 3R, 8 £ 0l Sl R
H A R, BB E A T M ; 7T WL HUVECs H
Cav-1 55 eNOS £ 123K 52 B, Wi o v T 40 i
I, HUVECs A [RIACHE 5 W22 2 (128 ), C4
NYILZE Filipin + A5 HE + Ca”* J¥4)5 , Cav-1 i |58
BEgb 5 eNOS FEAZ A Ja i IX S8 R AL B i 14 22 | D3
WRANAE Cav-1 THEJ5 , eNOS 5 2 7EA% JE Jay i X 35
RIEEA),
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A4

Fi F2

4. BEMEALFER AR HUVECs B Cav-1 #1 eNOS BERERLEL (FEHRBREE, x60) Al ~ A4 HXFIHEZ B ~ B4
KE I + Ca®* 4, C1 ~ C4 N Filipin + A5 + Ca®* 2 ,D1 ~ D3 Jy Cav-1 ShRNA + ¥/ + Ca®* 41, E1 ~ E3 Jy Vehicle + {5l + Ca>* 41 ,F1 Jy=s

XS HRE, k2 S B IR
Figure 4. Expressions of Cav-1 and eNOS proteins and their co-localization in HUVECs were detected by immunocytochemi-

cal technique ( fluorescence microscope, x60)
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2.6 AFELEEZFRFH T HUVECs B Cav-1 0
eNOS tHHE{E AR R

IE] Co-IP H Cav-1 HLikfi—dt, 5] Co-IP H
eNOS Prik i —bt, s ILivE L R «1. 87 i, H
B R BN AR KM E] Cav-1 Fl1 eNOS FOUAHEAEH , 45
AL FEZH IF 7] eNOS/ Cav-1 B{JZ ] Cav-1/eNOS
A3 5 R BARZS R B IE 8] eNOS/Cav-1 5% [7] Cav-
1/eNOS HJFHXT HLAE Y A 4341378 eNOS Fil Cav-1 #H
HAEHRSS, SR RS + Ca®* 4 HL3R, Cav-1
shRNA A FHZH Cav-1 1 eNOS AH HAE FH IS (P <
0.05) , HoAth A FH 2 8] (% A FAE H TC S 124 L (P
>0.05) (K5),

IP:Ab
Input Cav—-1 eNOS IgG
BeNOS S = 140kDa
IB:Cav-1 '.‘ 22kDa
IP:Ab
Input Cav-1 Cav-1 Cav-1 Cav-1 Cav-1 IgG
BCav-"1 P e o - - 22kDa
IB:eNOS .;l E od -  140kDa
A B C D E
IP:Ab
Input eNOS eNOS eNOS eNOS eNOS
BeNOS e W . . = . 140kDa

IB:Cav-1 ‘ %m 22kDa
A B C D E

g = IE[A1eNOS/Cav-1
§ 120 R [ECav-1/eNOS
= 100
g ab
5 80 ab
8 60
5 40
Y
% 20
s 0—7A B C D E
5. AEAIEEZERIE T HUVECs B Cav-1 F0 eNOS #E{E

A A Jy %t HE4L, B W KEE + Ca®* 41, C 2 Filipin + K5 % + Ca®*
41,D } Cav-1 ShRNA +4& iz + Ca®* 41, E b Vehicle + Kl + Ca* 4,
a g P <0.05, 5XFRALLE b A P <0.05, SHifE + Ca® " dLILERL,
Figure 5. The interaction of Cav-1 and eNOS proteins after
different treatments in HUVECs

3 4t i

[Ca®* ], HEAN AL VE eNOS J3E A1 NO E p &
BEHEZ — BEAMREWNFZL G EAMIKZIAM
SN 2, Tk AR A RN 22 38 MK A5 R Tl g Ca® AR A Y
B T P R 4 7 A NO A 35 R0 2H i A R i 552
£ HUVECs, ¥R G & FBIKAZ K CaR /v 54

SE Ca™* WIRJRIE NO Az s 0, (HAE A CaR
M HEAEHE A Z—1 Cav-1 7] N4 CaR ¥ 5 L1
[Ca®* ], 8m™)  %F CaR /FHY eNOS #4i% A1 NO A=
BCHIE PR REAE I ASWE IS IR A 40 M AP A A5 1Y 1
LT (FE R A5k 5, Bl CaR TS A S 405 N
W), 45 TR e, 5 B AR [E, B4R HUVECs
N eNOS & [ 3Rk T2, (H p-eNOS 3 ik 34 i,
Cav-1 THL/ NS BEIRF Filipin ( BEBEIR/ N
F B BT 53 IR [ B RN A , 520 Cav-1 DJRE, {HXT
2B 1 S B M e R ) AR B  AE RS IR eNOS
FIBING O FBEAL T N eNOS 1 AR A p-
eNOS ik, 1 5 FATHT 144 B3R R A 7 Xk 28
Ji HUVECs N eNOS it 5 NO & & 28 fb #a # —
' JE— IR T Cav-1 XF CaR 4519 eNOS i
A NO AE R HEVE T . 3X 5 Neetu %57 A 5T 45
R—, ZHRAE 17R-ME N R E 5 ikm
KIL, Cav-1 13 JEFIAG [ NO A B8, Cav-1 Bk
ol Y14F 5848 A B ek W NO A i/l | 4R
Cav-1 T eNOS TUREAERFI[ Ca®* ], b IFABESE
LR Cav-1 5 eNOS THTERIVERI &

Cav-1 P77 NO AE B HL -+ 70 & 4%, eNOS 7E
JO IS b T S A7 B 7 45 IV 1 B 2 P 19 40 A 2
JERZI eNOS 7% I NO A: B IR 2 22— el
i 1, eNOS 5/ XA G, Hoe i 58t & BLAE
SEREAIAII , eNOS FRARE fb B G 825K 1) eNOS HH
TFARAEIEHA E AT PM 43 NO F= g/ i i i
| eNOS HA7 fe i il E L BFSE IR R B, 7 T4
IR P ) i R AR 1) eNOS A 22 B Bl 0 3% e, 7
A=t NO /B8 NO B & i —&B43, (A4 eNOS & 13
A M A 5 2R A L 0T P, ) 2% R R R AR L 7 A=
NO 111 eAb, s eNOS 1o B il 55— B 5 A
R TR IR [ ) i AR AR R AL eNOS 2 1 T
1o IR [ EEAR A 1 T = /0N AR IR 2R O ] e - i
TERE S0 PN 2 4L P eNOS 72 N Bz 41 M 1 5 057 . 7E
S SR A MG 2 B IR 2 O 5 1 0 sl Ik oM B 4 o
R JIE [ Pt 5 B AT, 5 R T B ) eNOSS /2 3 7] i
E/Nmfgids & Rk, itk — R Cav-1 X
CaR iRTIREAMEHEVE FH ML 5 5520 eNOS J
SENT SRR A G, AT A M I 2R 1, 45 3R B
A Ab B R ZAE S, B Filipin 3% Cav-1 T4 41
Cav-1 kA WIs ok, 4 411A] Cav-1 1 eNOS & 1
FRBA 2, Cav-1 IHAERRRA AT T HE A,
Cav-1 AU 3K B 42 5 F /N M %k B AR e , BT
Filipin A 3o 1 [ Rk i e R v 3 2t 92 441 i A
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/N R B S Cav-1 R 1 A0 26 38 7K S FEA
(H AV RS2, Filipin ZbFREY Cav-1 FE K 14 AT B
WAPH eNOS B HFRIE . S EAUR /s . HU-
VECs ' Cav-1 1 eNOS g7 T[a]— 7% Cav-1 # )5
JiE |, Filipin ZbFEY Cav-1 T35 FE F Cav-1 ik
V80 B[R] AR J5 Bl eNOS I Cav-1 A4 & 42 1A I 18
%, 456 LR/NMEE IR S Cav-1 FEH T4 )5
Cav-1 F1 eNOS AR H R IBWA G5, FRATINHN Cav-
1 J2& eNOS [ I IE#f v B EAER R, & eNOS 7F
JE A AR e 5 P2, HL B2 R eNOS 78 2 ff Y AN [H]
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