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[ ABSTRACT] Aim To testify that nitric oxide (NO)/ ¢GMP-dependent protein kinase (PKG) can regulate expression of

inositol 1, 4, 5trisphosphate receptor type iv( IP3R iv) and further adjust intracellular Ca>* level in vascular smooth muscle cells
(VSMC) .

were performed using a laser scanning confocal microscope.

Methods Colorimetric Assay (MTT assay) was used for cellular growth. Fluorescence measurements of [ Ca®* |i
IP3RI expression was determined by using reverse transcripase- poly-
Results  Proliferative response of VSMC was inhibited by S
nitroso- N- acetylpenicillamine( SNAP) and Sp8& pCPT-c¢GMP and promoted by Rp- & pCPI-cGMP.  After VSMC were pretreated
with Verapamil, cell proliferation was further inhibited by SNAP and Sp8& pCPT-cGMP respectively. ~ Verapamil inhibited
phenylephrine ( PE)-stimulated intracellular Ca>* variations, which could be further inhibited by SNAP and Spr & pCPI- ¢cGMP re-
spectively and slightly promoted by Rp-8& pCPT-cGMP.  IP3R iv mRNA expression levels were decreased by SNAP and Sp-&
pCPT-cGMP, and increased by Rp- & pCPI-cGMP. Protein levels of IP3R iV paralleled the changes in mRNA levels in response to
Conclusion NO/PKG can suppress IP3R v expression at the transcriptional and translational

level, and further modulate intracellular Ca®* concentrations in VSMC.

merase chain reaction (RT-PCR) and immunoblotting methods.

preceding stimulus factors.
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#'E _E IR % ( phenylephrine, PE) . X 7 & A ( ¢y
closporin A, CsA) 2 SNAP 1 & Sigma A & . PKG i
B GMP % L4 Sp& pCPT-cGMP #1 PKG # 4 7
Ryp-8 pCPT-¢GMP 1 & Biomol /A ] . %41 IP3R ivAl
FhRA NS % % KW E Chemicon 2 .
Rb IgG(H+ L)/HBPJ B 4t 3 o b & & A A 3.
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], Trizlo A5 \DMEM 71 fg 4 178 14 B Gibeo /22 ] o
Oligo DT IP3R ivA! b T3 3] 47 1 Augct Biotech-
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(500 Hmol/L) 4E . Rp-& pCPT-cGMP( 100 Hmol/ L) 4.
PE+ SNAP %1 .PE+ Sp-& pCPT-cGMP %L #1 PE+ Rp- &
pCPT-cGMP 4.,
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AN PE(10 Pmol/ L) 48426 | 24 h, £ 48 h. & T4
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zol X7 #& B Wistar A §, VSMC & RNA. ¢DNA if %
FAERUKPCR ¥ ¥R o F ATk,
IP3R ivA! b %3] 4 A GTGGAGGTTTCATCTGCAAGC,
T 5| #1 % GCITTCGTGGAATACTCGGTC; W % B
actin _F % 5|47 & CATCCTGCGTCTGGACCT, T 3| 4
# TCAGGAGGAGCAATGATCITG. ¥ # =4 # 4 %
WAL AE(10 g/ L) B 1. 5% BE R A (Tris A B 2 4% 0
W ER A E. MIP3R VA 5 E & § 8 Bactin
B PCR ¥ M EGEEZ kLR IP3R VAW
B R AT
1.6 Z=HRRANEES 4 VBl &R B R e RN E

VSMC # %% £ 6 LK, 37 48 h 5 7 R #&, 4w
T EREFRE 100 VL, B B4, 24 h ERERE, &
Hole, HBHAMAG YL E T HE MIT k. #EH
# VSMC, & & FuUk B A # B #7 % = G-250 F7 BSA
AR BN % . & @ R (20~ 30 Ug) 7£ 5% SDS-PAGE
LB BB ERHBRTEERE, UA 10% Fh
T HEE, BE T IP3R VA —H P EHE3 K
DG, BETEEAN R IC T AT E+,
MAMZFZAEEEEERE BIATELHN
RE—FHHATE,
1.7 SitFLIE

Bl x £ FOR, G KA IR T £ 4
M, HAB RN ¢ . P<0.05#IANF SR
T E X Gt 2R A SPSS 11. 0 34 # AT .
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2.1 MIEAHEEEETFRETHE—SLE T
A& S (R #1 2B BUMER A I B R A 4R R 18 7E
HI1EF

550 I8 40 He B, SNAP Al Sp-8-pCPT-cGMP 43 5
i VSMC W% FE BE AR 36. 8% Al 39. 3%, 1 Rp-&
pCPT-cGMP M| {8 VSMC W o' FE 38 N 42. 7% . SNAP
A1 Sp-& pCPT-cGMP 737181 PE HI¥BH VSMC WO BE
F#AI 27. 3% 1 36. 6% , 16 Ry 8- pCPT-cGMP | f# PE
FE S VSMC W' FE 3 0 79. 0% (3= 1, Table 1) o
SNAP FlI Sp-8& pCPT-cGMP i 4 7 1p1 oK T 4k 22 5 11
VSMC 1454, 1H Rp-& pCPT-cGMP | %5 55 18 Jin 4 7 1y
KA HE LT ) VSMC #4958 ( 3 2, Table 2) o
2.2 —FUE/ RS ERBME QM LE
RN ESE FRETHRET

YR MK DG PE 535 0% 20 L P Ve 0 4 B K
JEARA, HX — 41 H 7T EAg SNAP 1 Sp-8- pCPT-
¢GMP Jin 5, {54 Rp-8 pCPT-cGMP %% J¥ i & (| 1,

Figure 1) o

* 1. —EHR/ AR S EREME Qe ME R
YRR RIETIIER (n=5)
Table 1. Regulation of proliferation of VSMC by NO/ PKG

g 4l W BE

X REZH 1

PE 41 1. 622 £0. 113"
SNAP 41 0. 632 £0. 094°
Spr & pCPT- cGMP 20 0. 607 0. 064
Rp- & pCPT- cGMP 41 1. 427 %0. 102°

PE+ SNAP 4H 0. 727 £0. 036*

PE+ Spr & pCPT-cGMP 2 0. 634 0. 074

PE+ Rp & pCPT-cGMP 41 1. 790 £0. 057°

aJ P< 0.05, SXFHBALE.

R2 MRS E SR FRRESERBMERN
Bg AT M E R A AAEIEEF T R EMER (n=5)

Table 2. Role of intracellular Ca®* in NO/ PKG regulating pro-
liferation of VSMC

) WO
X B2 1
PE 41 1. 622 £0. 113

Ver+ PE 2 0. 780 %0. 060*

Ver+ PE+ SNAP 41 0. 564 £0. 055"
Ver+ PE+ Sp-8& pCPT-cGMP 41 0. 515 £0. 033°

Ver+ PE + Ry & pCPT-cGMP 4 0. 714 £0. 067*

a A P<0.05 SxPHBALE.
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Figure 1. Regulation of PE-induced intracellular Ca®* concenr
trations by NO/ PKG in VSMC
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2.3 —SUE/ SR SERBMEAHEEX ME
TR AL = SABS AN BE 2 4 VB EE RANENIERYIATS

550k I8 40 He 5, SNAP Al Spr8- pCPT-cGMP [ ik
IP3R vl mRNA % & A i Rk 7K °F, {2 Rp-8&pCPT-
cGMP U 34 hii TP3R  ivA! mRNA K 2 [ i % ik K P
(& 2 13 3, Figure 2 and Table 3) .

*x3. —EUER AR SEREMTEQREENY LEFFN
4B = B ER AL EE 2 K ivEY mRNA R (n= 5)

Table 3. Regulation of mRNA transcription of IP3RI by NO/
PKG in VSMC

o4l mRNA =l

Xf HE AL 0.6%1.9 1.0%£0.0
PE A 1.73%5.6" 1.5%3.2¢
SNAP 41 0.4%4. 0 0.4%£3.3
Sp-8-pCPT-cGMP 4 0.3%7.6 0.4%7. 9
Rp-& pCPT-cGMP 4 2.1%6. 3¢ 1.3%5.0°
PE+ SNAP 41 0.4%1.7° 0.5%1.6°
PE+ Spr& pCPT-cGMP 41 0.4%2.4° 0.5%1.7°
PE+ Rp-8& pCPT- cGMP 41 2.2%6.1° 1.8%3.2°

a A P< 0.05, H5xHBULHE.

B2 —SEHR/ FEBERSE KRB E QM I E TR
R = ERANEE S 4 ivEl mRNA R E5EBRFIFNAT
(n=5) M A Maker; 1 AXIHE4L; 2 4 PE 41; 3 5 SNAP 41; 4
4 PE+ SNAP 41; 5 % Sp-8& pCPT-cGMP 41; 6 4 PE+ Sp& pCPT- cGMP
#H; 7N Rp-&pCPI-cGMP 4H; 8 A PE+ Rp-8&pCPT-cGMP 41; 9 K4 B
actin 21 .

Figure 2. Regulation of mRNA transcription and protein trans-
lation of IP3R iv by NO/ PKG in VSMC

3 Wig

FW IR (PE) 5 VSMC a 2k 4 & )5, GE%
BUEBEIREE C, KEBEIRBENLEE 4, 5 —BERR, A —
e H AN = BER LR, = BERRALEE 545 FE IP3R 45
&, ARAE Ca® FRAR, 75 R 4T PN 45 9% 5 A5 IR, kT
JE NN RSB AR SR R R . AW PE /BN
FIBR -, 75 &k VMC HFEBE AL, NO/PKG fg % 4]

HFIE UL R 5, ©F 2 RikiE. PKG ISR
% FEAR K BRI 3l ik VSMC DNA [ & k. AT 7t 46 2
KL, SNAP F1 Spr8& pCPT-cGMP At 4 VSMC () 1
FE A 32 B A, 2 — IR B NO/ PKG fg % 411 i
VSMC H385E . A FIE R I, VSMC £ 5 4 Fi i oK
Wik HE 2 5, T4 BN SNAP Al Sp-8- pCPT-cGMP,
P L A0 B ) 3G 5 2= 52 2 3 — 25 d ), B BH NO/
PKG 1875 VSMC 3458 5 40 M 9 85 B 008, 51 K B P9 i
B KPR A K.

#Hyz B, NO fEBA T «GMP Fl1 PKG £ £ 4N /KF
VR AN S B TR LM B e 2 AR 4 4
MRS RRE S, 40 PKG 38 1 30 1) = i 2 AL 1 T/ it
FHIAIMIPY Ca™ [ P95 RRR I 5 38 3ol ] 2
Ca™ 8 & 40 1 ca® Py WD, 5 i W
Na* / Ca?* ZCH 323 Ca®* 4RSS . IP3R 16 4 5
R 5812 e U 5 A i T LA = T e UL e gl o =X A 4 4
M Ca® WO, {HAE VSMC Hh NO/PKG % i
PSP BT TR IE R D o AT T 45 ORI, VIMC
28 38 o 7 M K BEL T 45 38 0l 2 5, B4 AN SNAP
H Sp-& pCPT-cGMP, 41 ffd P ¥ B9 45 7K ~F- gk — 25 5%
0] . 3378 NO/ PKG 7] B 38 5 18 =15 41 i Y
2 A AR A S T A ) T P A PR T

Murthy 257V 4R38E P9 73 L IP3R ivES 4% PKG
W RR L, 51 IP3 R ME Ca® BRI .
BT AP0 L0 A B AR 1 5 i e UL ZE 7R
K, PP WL LS 1 1, 2 A~ 3P Ig L, %
FREFELT 4 (45 T o T VSMC M EMER, 2%
AN BT L, £F 2 8] 0 4% B 3% 482 40 A SR i, AR 2D
A RSk AR B . H /2 NO/PKG RE 7T VSMC
IP3R ivAY )Rk, 3 I 5208 4H i P9 Ui 25 45 7K P ie AN
B AR R K I, VSMC 7E SNAP 1 Sp-&
pCPT-cGMP 4 ¥ J5, IP3R v mRNA 5 M1 [ i
FHPE KT 52 21 B 2401, 15 Rp-8&pCPT-cGMP 1] LLA#
HiaMn, 3 H IP3R v mRNA 5H & [ R &
ITRRAR BT . X B4 ISR B NO/ PKG 7] LA7ER;
S UL BIEACERTY IP3R VAL R IA

5NN Sp-& pCPT-cGMP %1 PKG Al PKA
HAG M [F 17 77, cAMP/ PKA £ 1% 38 1 #1181 Rho 34
T L 2 R (5 5 B A AR Ca® AL cAMP/
PKA I8 26390 54 73 L0 HE PKC A+ S Ca™ U,
I PKA B 84r 25 7 VSMC Ca™ SO 1 .
FAN, =R VLI A S 045 R R 52 ) 41 B 2 45 2
TR IE A S 1200 a0 e P T AT S TR
FEXTT IP3R B[R G BT 1EA .

2R R iR, NO/PKG 78 #% s 7K ~F F1 0 1 7K 1 41
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