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[ ABSTRACT)] Aim

vascular smooth muscle cells(SMC) proliferation.

Calcineurin;

mental model.

Vascular Smooth Muscle Cell;

Expression of CaN and PKG was assayed using immunoblotting.

Cyclosporin A;  Phenylephrine

To research the cross regulation of cGMP-dependent protein kinase ( PKG) and calcineurin ( CaN) in
Methods Primary vascular SMC from rat aorta were used as the experi-

Cell growth was determined by MTT assay.

Results The results showed that phenylephrine ( PE)-induced expression and activity of CaN protein was reduced by S-nitroso

N- acetylpenicillamine (SNAP) and Spr& pCPT-¢GMP, but increased by Rp- & pCPT- cGMP.

The OD ratio of PKG Ia mRNA ex-

pression in 0. 5 mg/L eyclosporin A (CsA) group resembled control group while in 5 mg/L. CsA group was significantly higher than

control group ( P< 0.01).

Although the result of 5 mg/L CsA+ 10 Hmol/L. PE group was lower than 5 mg/L. CsA group ( the ex-

pression of mRNA decreased 32.2% ; the production of PKG Ia protein decreased 36. 7%, P< 0.01), but still higher than conr

trol group obviously ( P< 0. 05) .

In SMC pretreated with CsA, absorbance of cells stimulated by PE decreased by 36. 67% , but
it could not be further altered by the additional treatment of SNAP, Sp-8 pCPT-cGMP and Ryr & pCPT- ¢cGMP.

Conclusion

PKG and CaN can cross regulate in vascular smooth mucle cells proliferation.
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R Wistar A RILK(1 ARUR), s mE
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DMEM %5 7 4 F 8l 4 & ¥ W B Gibeo 2
8, — AR K S LA E-N- 7Bt F & 1% (S nitrosor
N- acetylpenicillamine. SNAP) . & ¥ F % & ( phenvleph-
rine, PE) \FF f & A (cyclosporin A, CsA)  ZE 47 18 K Fu
%40 K PKG o 04K 4 Sigma /A 8] 7= & ; PKG # £ 4
cGMP 2 {514 Sp-& pCPT-cGMP( & #& % L #7) 2 PKG
90 A| Rp-&pCPT-cGMP( &8 #% #& #L #l) 14 E Biomol
N85 557K A48 78 A Fluo-3/AM Ester 14 Bl Biotium /2
H AMG BRI Ad ERAN S TR ANE
Chemicon /A &); JEE G 8. — A 7 FE B W B Amersco
/- E]; RNA £ BUR 57| & 6 B Promega /A &]; & 4 & Bt
HE A& & Marker 14 & Cell Signaling Technology /A &];
SEBREEENERAANEWEFT R EREY TR
NE R EEATID EN AR G mALE R LA E A
B R R A N B AT
1.3 FEARNSESES

A8 Wistar X R 3k, ZBHWEEXAM
BEMET 25 em® BRI, BHRE N A 20% B4
7100 kw/L F E £ A1 100 mg/L. 455 £ & DMEM, &
T 37C.5%CO~ 95% A MR F. 3~ 4 RE#H
—RERE WRERE 4R, AEBEENREEE
W[ (5~ 8) x10" ANL], BB E 6 AR F 404 X
oo MAA A cractin F T AR R H R F SR
35 TR AL2E AR
1.4 —SHER/ TS E EAME G 1 BRI
/$5 AL AR B A AT IEA

K 8H: =AY, @PE Fl#% 48 h
(PE #4) ; (¥BNAP 250 Hmol/L | % 48 h( SNAP 4) ;
500 Umol/L Sp-8-pCPT-cGMP | #% 48 h( 2 il #741);

100 Pmol/L. Rp-8 pCPT-cGMP %I #t 48 h( 4 4t 7|

4);  VSMC /| 250 Pmol/L SNAP 432 24 h J&@, fm A
10 Bmol/L PE 4 [ 1 # 24 h(SNAP+ PE 4); @VSMC
J 500 Umol/L Sp-& pCPT-cGMP 4 2 24 h /5, fm A\ 10
Umol/L. PE £ [ 7 % 24 h( £ W4+ PE 4); (tWSMC
Ji 100 Pmol/L. Rpr 8- pCPT-cGMP & # 24 h JZ, fm A\ 10
Umol/L, PE £ [ 13 24 h( ##7+ PE 4) .
1.5 $5E#EE X & BMEE G [ FIATER

ZHaNAH: TENEA; @ mgL CA T
FiZH, VSMC P 7 5 mg/L CsA F|#k 72 h; (0. 5 mg/L

CsA 41, VSMC 47 0.5 mg/L CsA %3 72 h; PE %l
WA, KR S mg/L CsA TIALE VSMC 24 h, fr A 10
Umol/L. PE 2 [E] % # 48 ho
1.6 BAHBERMENTEMEMAEE Ca™ KE

Fluor3/AM & VSMC W 458 Tk E. 44
W R R 90% &, Fl 4 10 Hmol/L Fluo-3/AM HY
Krebs-Ringer & #& ( NaCl 140 mmol/L, KCl 5 mmol/L,
MgCl, 0. 5 mmol/L,, HEPES 5. 5 mmol/L., Glucose 10
mmol/L,, CaCl, 1. 2 mmol/L, pH 7. 4) LA % 0. 05% plu-
ronic, 37 CH K 60 min, [ /5 fu A8 52 25 47 2 1T I .
7 B B R K K 488 nm, & 5T H K 522 nm. %
HEH RN TR ARE(F) HRIBHK LR E
(Fo) Z W, LRI A Ca™ W
1.7 &8RS FE BN E

B30 M E T\ MTT 9 (5 ¢/L) 20 VL, 4
gRE4h FLUEER FLE. 3 150 WL
DMSO, #& % 3~ 5 min. % # 490 nm ¥ K, £ B 47 (X
EPE AT BAME . BOR R B A B
1.8 Western blot MEEZEARIE

Jl RIPA 40 fig 34 ## # (4 TrisHCI 50 mmol/L,
pH7.5.NaCl 150 mmol/L~EDTA 1 mmol/L #2 0. 5% f}t
BB R 4) KB B VIMC, Lowry % # AT & &
2B, B10% 9 BERE 4% RER, WA\ EKE
B JE BT Tris H &8 B kR F, K% K= JE 90
V.o B E & 140 V, # 3k 120 min, B LL 0. 65
mA/em” B 42 FE 120 min, 485 T 5%TBST+ fit
JE H A A, 4 CRAE, & 2 KBB4 5
A1 mg/L B %40 B CaN Aa L& 2 &4 R PKG Ta 41
B, B IREE 2 h, FEFE 3 0k, N 151000 B9 ¥R
IeG ik, EEARE 1 h, W B AWK S min, E 2
min EIR F BB . 5 Western Fl#F X # #H /T Z & &
M, KEBR RS T EEET,
1.9 5 ARERER S 14N E

R A & 3B #H AT E, K4 1k 30 min
Ja, &Sk K B XA 660 nm 32 BURE & ROK B .
CaN & P 4 M € 40 5 % B 2E 78 M 2 L 9 B 423K
1.10 ZEitFaiE

R EHEHET 6%, U ts £F, A KM
BRRFE K ZEHM. P<0.05 4 EFFZitFEENL.
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18 VSMC W 56 £ F# K 36. 79% Al 39. 28% , Tfi Rp-&-
pCPT-cGMP T IR 56 £ 38 i 42. 66% - SNAP Fil Sp-
8 pCPT-cGMP 43 7| f# PE i & ) VSMC W6 I
27.32% A1 36. 57% , i Ry 8 pCPT- cGMP {8 1 't F 43
0 79.02% (% 1) «

X1 —SHE/EAHEC MRS LRRFLANMLETLE
AL ZBAEIR S B IR0 (n= 6)

a4 A %

xf BZH 100% *0%

PE 41 156. 72% *3.28%*
SNAP 41 52.91% £2.96%

SNAP+ PE 41 76. 89% £0. 82% *
K 50. 11% £1.62%"
K+ PE 69.76% t1.83%"*
B4 142. 55% *2. 86°

A+ PE 4 168. 42% *1.35%*

a N P<0.05 HxfRAML.

2.2 —SHER/ELKEE G I XMIIELBAAE
AR B FRIK B S M

PE ] fff VSMC CaN Rix 5B E RS, X—
RN A LU g SNAP Al Sp-& pCPT-cGMP 171 i, 15 4
Rp-8& pCPT-cGMP 3 Ji11( £ 2) .

*2. —SHE/EBHEE G 1 X IE FIiEAEE 5 A%
e n A

G4 HAER it 1

X I ZH 100% 0. 00% 100% 0. 00%
PE 41 163.14% £1.32%*° 155.30% *4.13%*°
SNAP 41 51.08% *0.83% ™  47.70% *1.61%™

SNAP+ PE 4 72.98% 0. 89% * 70. 69% 10. 86%

FKlya 50.26% *1.73%* 47.36% £2.00% ™
K%+ PE 4H 72.69% *4.229%* 73.65% £1.23%®
EEAmIE:N 129.87% 13.42% ™  135.06% 12.82% ™

PR+ PE 41 180. 78% £3.08% ™  176.68% £2.37% ™

ay P< 0.05, SXIBAIMEL; by P< 0.05, 5 PE 414

2.3 §EIEREERERHDH T Xt 00 B g AL A T 1% 89
AL

HzE A xt A E, 0.5 mg/L CsA T Ab B
VSMC J&, W BE PRI 36. 7% , 35 HAE NN SNAP.Sp-
8pCPT-cGMP & Rp-8& pCPT-cGMP J& W % & 76 1 &
(R 3)

& 3. $SIFBERERHIEI N X & 5 AL SR RS20

g 4l W BE

X HE AL 100% 0. 00%
PE 4 167. 12% *2.87%*
CsA+ PE 41 63.67% *1.95% ™

CsA+ SNAP+ PE 41 58.47% *1.37%®
CsA+ R+ PE A

CsA+ FEPUFI+ PE 41

56.53% *1.91% *

60.97% 0. 56% ™

a N P<0.05 S5XtIBAME; b A P<0.05 5 PE L.

2.4 $EHREERERINGIFI T M B iR EFEH
HEE G la RIXHIFM

STIELHAE — € B PKG Ta & 1 #i5; 0. 5 mg/L
CsA THUE RIEERA AL =, HER ¥R
5mg/L CsA T FilJ5 PKG Ta £ [ 3R 1A & 56t il 41 81
TS P< 0.01); PE FIIHA PKG la 2 B RIEEK
SHHRA B E B E(P< 0.05), (H5 5 mg/L CsA
TFHIED T 36.7% (P< 0.01) . W3 4 FE 1.

* 4. {SIEBERERHIRIF N ME FRAIEEFEBHEC la
FIEHIF

CsA T4l )
8 ZH PE HJ#4A
0.5 mg/L 5 mg/L
[Vl
N 77.96%1.21  82.11*1.36  174.28 £0.79" 110. 34 £1. 022
g Al

a’y P<0.05, by P< 0.01, 5XIRAMIEL; ¢ P<0.0l, 55mgL CsA F
TALAE L

— — I ez PKC |a (75kDa)
a-actin (45kDa)

———

1 2 3 4

1. $5VRBER AR HIFIX ME F/EMARERHEEC d &
SESeN:0pA! M ONFTHRAL, 15 0.5myL CsA 41, H2 K5
mg/L CsA 41, 3 45 mg/L CsA+ 10 Pmol/L PE 41

3 g

AR AN L BERR AL LT R E A AriE s
BT AR, mms iR (e A Ltk RS 5 91
AFLB BB R GBI . CaN 15 5@ M E VSMC 14 5
Lohfedefrrp iR B E M. BN Ca™ W 5
AR 40 B ) RE, CLFE R R IA 5 8 T R B
FERZE, CaN vl 38 ot 2 BB AL /E A Y ca™ i
I Ca™ IKE S5 VSMC W& D fe s 5l
FROUR %, HRR SR SR A NFAT B35 J5 ] DAA% 3236 40 g
HME ST 5] 2 VSMC 2% P 5 R % 5%, R VSMC 3
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FES . AL R EEIREE S 5 VOMC B R kR R, B4
Bl USRS~ JUL AT 8 B ) v A

— %A ( nitric oxide, NO) BEWL K 2 F 155
& T8 B, ROT A M S IR LB AL AE IR Y cGMP
A, T cOMP 0% PKG BT RE M4 S5 5%,
[E i NO @I LS W IP3 2K F1 ' JE T 32 1R
L Ca™ , LR/ 5 cGMP HI PKG 1% N 7 45 58 14
Ca™ PR, 7 1 UL 40 M P9 45 B TR . PKG
GHETZMALAE, SEENES S FNO KT
IR, et fE 2 Rk T Ca™ /K Fo Fiedler
U2 B PKG B0 J5 T LM Ca™ M L 24T 38 38
BEA MG, AT LA CaN-NAFT 15 538 1%, M a2b
OULGAARR . AR SR, AN Ca™ KF T
mlt, Bl — S AL A A B (NO sythase, NOS) 3 14 I
W, NO & 38, SRSB4 M A AT 1 1 R ER AL
(sGC) A ik, P2 4E K& GMP, JG # A5 S & A
A(protein kinase A, PKA) T #ll#] PKG mRNA f¥J3&
E . BT CaN AE WS T BERR AL/ A ca”
I, I ATRESZ 0 PKG 1 3EPE. PKG 2 7E H B4
AR K E % 5 18 FELAS NFAT [0 4% P9 8 7 Sk 5 B 2
FRLAE K F, T 5 3005 ) CaN P8 A L2 RO A B /R H,
R R 7R e AT RS BE 2 CaN 15 5 38 % 1 b 3 38 7%
RH T HEg .

NO/PKG 2 75383 %t VSMC 4 Ca™ ¥ & 1 3 5
HET R TP LA MR E 5E B AT e AN TE R . AR
BRI, — 8L R ALK SNAP A1 PKG 3 £ 1% «GMP
FABH) Spr8& pCPT-cGMP 43 B BEAH 15 72 1) J PE 5 K&
[ VSMC [ > B B 5 BRI, T F PKG #55055 Rp-8&-
pCPT-cGMP RlIUE O E B B 38 m . PE AT VSMC
1) CaN ik 5T B 18 &, X — &R ] LA SNAP
H Sp-&pCPT-cGMP 1 ill. 7] LA #% Rp- & pCPT-cGMP
H4hm, #2785 NO F1 PKG Refi ) 55 7% 1) & PE 5K 1)
VSMC 45, FIEFE L FE A CaN Rk 57 M i3 =,
i PKG 3& M5, LR AE 3], CaN RiX 5
EHEEERA.

AW IE R BL, 52 A X R4 i, vsMe A
0.5 mg/L CsA THALERf5, W B2 G 36. 7% , I HLAE
BN SNAP. Sp-8& pCPT-cGMP & Rp-& pCPT-cGMP Ji,
WG RETEH B84 . 0.5 mg/L CsA T-HiJ5 PKG Ia &
ARIE BN RAILE; 5 mg/L CGA T-Ti )5 PKG Ia

FEAREERN AR TR S (P< 0.01), PE ¥
4 PKG lo FEARIEERNRAMEH RIS (P<
0.05), H#E 5 mg/L. CsA F-FZ k> T 36. 7% ( P<
0.01) . LA ERIBFFAESE T Pilz ™ (%, &
VSMC 40 g 3 58 i FE v CaN 43, {8 PLB 2= B2 4L
M iE 6, PLB 6E 8% #0 §] UL 5K W 45 —ATP #§
(SERDA2a) [133% 11, A i v 20 UL 4 55 P SR P9 Ca™
fREE e, SR R Y Ca™ K TR, B NOS TR
P, NO ZKF3 1, 4k ifii 2 il K & cGMP, 30E PKA, )
# PKG Ta 35" o 24 AR R P30 #1490 CsA BT CaN
WEIESE, Bk R A ], T AE PKG Ta 3234 B &
Bhn. ALK E CsA(0. 5 mg/L) X PKG la
(223 LM B /D, B CsA X CaN 418/ B 7T #g
HA R AR

AR T 45 RN, B3R VSMC N NO/PKG 15 5
AN Ca™ /CaN {5 SAFAERL E IR TIEM . VSMC i
JEE 3R 5 T S O 5K B, I R T 5 i R
PR, - FEMER 0. © & FE S CaN-NFAT
T R (R A M AR K T A, B CaN 5
PKG I Z MM ERRA BT T sl kAL R R
JEI 7 — T Re R WL, AUl ka1 I 24 ia
JTIRALE B E .
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