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Effect of pinacidil on proliferation and apoptosis of pulmonary artery smooth muscle cells

YAQO Xiao-Peng', LI Qiang’", QIAN Wei-Zhu?, HUANG Yi', BAI Chong', DONG Yu-Chao', LIU Zhong-Ling' (1. De-
partment of Respiratory Diseases ,Changhai Hospital, Second Military Medical University,Shanghai 200433,China; 2. Inter-
national Joint Cancer Institute, Division of Scientific Research)
CABSTRACT] Objective:To study the effect of potassium channel opener pinacidil (Pin) on cell proliferation and apoptosis
of rat pulmonary artery smooth muscle cells (PASMC). Methods;: The effects of Pin on proliferation and apoptosis of rat
PASMC were observed with non-isotope proliferation kit, *H-TdR incorporation, morphology, and flow cytometer. Results:
Pin (25-500 pmol/L.) dose-dependently decreased the cell number and the DNA synthesis of rat PASMC. Pin at 500 pmol/L
decreased the S and G,/M periods ratio, increased the G,/G, period ratio remarkably. Pin (50-500 pmol/L.) dose-dependently
increased the apoptotic ratio of rat PASMC. Conclusion: Potassium channel opener decreases the proliferation and increases
the apoptosis of rat PASMC. Potassium channel openers may become effective medicines in preventing and managing the vas-
cular remodeling of hypoxic pulmonary hypertension in future.
[KEY WORDS] pinacidil; potassium channel opener; pulmonary artery; smooth muscle; cell proliferation; apoptosis
[Acad ] Sec Mil Med Univ,2004,25(1):93-95]

B 30 R B K A W H B 3l Bk CF W L 48 Mg
(PASMO) # 8 18 17 P fo L JE o, (o7 PR AIK L JF 780 8 FEAK
A5 E, Ca™ WG I N - I RR R I R, B
B PASMC Y45 . {6 MR 35 ik & (HPHD B 1 &
Wgsh, n—EERTAMELEWERE, W PASMC
WEAETATAREX —IBENEEARTS. &
Bt 95 'S 7F BH B 4 38 18 JF AR E AR b R (Pind X K B
PASMC 3 78 1 J8 1= 9 /E I » T O 4 & 4 3 38 FF
MFATF B A HPH Mm% EE B R LBKE.

1 M¥EAFE

1.1 w3k 250 g HEHESD KR 2 RUE %
BERFLE Y .00, BUS 3 K 5 BE A 16 12 55 57
PASMC™, 7~10d j§ U@ a4 e , PASMC
iR 98% . HWAFMPMARKHEIULL: 3HK
Fl& 3 d EA 1R,

.2 mp¥aEethanl % 5~10 {8 PASMC L

10%FCS RPMI 1640 58 W% 5 X 10°/FLEM T 96
L. 48 h JEEH AL 1 % FCS #k4E 3% 48 h [H 40
ZEikAK . Bl 10%FCS PRMI 1640 537, 3 /m
A 1, 10, 25, 50, 100, 200, 500 gmol/L # Pin
(Sigma), 24 h J5#IEAZE b5 40 e 3 58 R I 3 )
4 (Cell Tilter™, Promega) 8 77 ¥k, F B 4% X
(ELx800, Bio-tek Instrument Inc. ) Jlf &8 Do/ Deso
DA I 40 M2 %5518 h J5 in APH-TdR (&8 ¥ 6B #F
FHT)37 kBa/flL.6 h U E A TR K L,
FTREETHRERSF, MAREBR A BB
(TRI-CARB 406CD) {flf 5& *"H-TdR 1 A {8 DA £ W]
DNA & . % 5~10 /£ PASMC #%& 1 X 10°/FL3EF
F 6em FIL,72 h JFEHRA 1 0FCS 4h423E 5 48 h
fE AR5 kA K E B 10 % FCS RPMI 1640 3 5%

[EEMA] Hh/ME1966-), B K. B+, EBET.
E-mail : yaoxp5@hotmail. com

* Corresponding author. E-mail : Ligres@sh163. net



o 04 o

FOEERY¥M 2004 FE1 /.8 25 %

WA 500 pmol/L (4 Pin, 24 h Y480, in A
70% vk W EE L, Ik B UL 7Y BE (PT, Roche) I 4 f5
4 AL (FACScan BDYMSEM ML EI B, L)L bao
55t BRZA A A Pin,

1.3 @A cidka 5 5~10 4L PASMC ###
F 96 FLAR .72 h G E#H K 1 % FCS RPMI 1640 155
W24 h JEIMA 500 umol/L #) Pin, 24 h J5 & T {7
BHEDMBETHEME. 5 5~10fL PASMC LA 1X
10°/FLEEMF 6 FLIR .72 h FE#H M 1 % FCS RPMI
1640 B2, 24 h JF 4 A 10,50,100,200,500
pmol/L # Pin, 8 h J§ LA Annexin V & T4 il 3% 5
& (Roche) fr AR F ik 4 f A = DL B SCae
BAHAMA Pin,

1.4 s%it®gzE FEUztsER.RA: AR,

2 & B

2.1 Pin 5awmpesgs WREN 25~500 pmol/L #Y
Pin 7| & K 8 8 2> 10% FCS #5% PASMC #)
Dyso/ Do MIPH-TdR B AMH, 53 A LB HEEE
BEP<0.01,E 1), 500 umol/L A Pin 5t A
FeBidE B E HIE N Go/G, B 40 M8 b ) S g S
B G,/M BA 40 B L 1) (P<<0. 01, & 2D,

Dago/De3o

0 e [7 A A
1 125 25 50 100 200 400 800
Pin (ce/pmol- L")

180
160
140 T
120 1
100 ¥
80
60
40 p
20

*H-TdR(4/Bq)

1 125 25 50 100 200 400 800
Pin (ea/umol- L)

B 1 Pin X PASMC @R # A
#n DNA & B (BRI M
Fig 1 Effect of Pin on cell number(A)
and DNA synthesis of PASMC(B)
* * P<C0. 01 ws control groupsn==8

100 ol O: Control
W: Pin
80
g
= 60
=]
g
©
= 40
&)
) m m
*ok Aok
0
Go/G1 S G:/M

E 2 Pin 3 PASMC AR A% R
Fig 2 Effect of Pin on cell cycle of PASMC

* * P<C0. 01 vs control group;n=4

2.2 Pin5mmA- FEIEMEEEMETI Pin 4
ARSI A R A A 50 40 B B AR AR TR X
BAMMERE, BEEE WZAHBE (R 3. €&
o 25 R 26 3T B AL BT 5 AR 4R DG 68 N B K 40
4y 3 B, Annexin V - PI” J{E 4 HE, TE 2 T R W
Annexin V *PIT 3R 3040, £ 4 L 2 R ; Annexin
VIPI RRT 4. 7EA TR, 50~500 pmol/L
f9 Pin F BAREE 1% i PASMC BIPET-3R, 5% 8
A E R B (P<0.05,P<0.01, 4),

B3 MBEACEMERMER
Fig 3 Qualitative detecting result of apoptosis( X 100)
A 500 umol/L Pin group; B: Control group
35
o |

Apoptotic cells (%)

10 50 100 200 400 800

Pin (es/umol- L")

4 Pin ¥ PASMC BT #%a
Fig 4 Effect of Pin on apoptosis of PASMC
* P<C0.05, ** P<(0. 01 vs control group; n=4



51 Wh/NEE LS. HUR MR 5 S kT 3B UL 4 B e E A R T

e 05 »

3 it i

E Sy — P 1 35 M R B O T R X (AR
R I 4 S ¥ AL 40 B (SMC) 38 58 th 745 4E F , Shi 20
18 Pin % 4 FhEE BRI H B RERIE RN R
ft) 3 s Bk SMC 658 . HAEG9§ 30 &, JTLE Z i/ sh
Bk 5 SR EAR SR AR, TERIAEXTKER
RO b ETE AR SE R R AR AT K. SR
—HEWEEER T 2 ok SMC @ EREN
% 5 PASMC 48 i 7] LA B 4 8% 52 1% 48 {3 A 31 Bk

Wods . X R B E R RS S B EE TN

Xt 2 Fghk SMC #EEFAM AR ? RELBERE
R+ 25~500 pmol/L ) Pin £ %) 8 & 8 14 #h 38 2>
10%FCS ¥ 5 % PASMC 78 , 8 /5 R B @ E 14
R} B 5 R 065 3 bk SMC — £ , 4 3 38 Fr i Rl b
AT LI PASMC #4586 , 4505038 & B 500 pmol/L
f Pin B B> S BIF G,/M /9 40 e Lt 451, 3%
Go/Gy #1140 B i Eb B Uk B 53 T F R R0 3 )
PASMC 458 B LI BRI > DNA & gi4h, i G35 %
41 At FE) 30 v R e, BV A BELIE AR B E A S B3R G/
M A/ PASMC #8658 .
HEEESRESWHE RGN MR R G—LL 4
MR TA S, Yo 00 % B4 E B BB R AT L B
FREXIOBHERSBZTHERMA TR EP
0.0, M FF RN AT FE ST . HIE ] ik B i &
B e 75 S 0 2 T 40 T R0 R 348 e R 4 4 T O
P . Nagy %10/ 18 55 38 18 15 24 B0 5 0 AR 40 A 7 o
A %, Beauvais £ MR L RIE R HEEE M
3 2 T 0 R A0 M VR T, O EL AT B A T 40 e R R
@R RE, Krick YR MEHEHEEEH NS
23k % S 5555 PASMC BT AR AR, 4 F
Y38 3 T BN Pin J5,PASMC X BE 40 M ik B 4
/N« B 45 45 % R TR 4, 50 ~ 500 pmol/L Y Pin
23 B AR M 4R 3F PASMC M TS . RE &S
SR AT 7R JL T (R ok BE 9 B P9, 9 3 B R BRI
[l B EL A M PASMC B2 A e TR .
HPH 519 3= B2 = B 0 fili /N 3h Bk dic 45, B % B ]
MEK,. WmEEHNERZTENIERBRBK.
HPH 1fi % 8 3 R WA W B 40 #1455, PASMC JE R
Y, LEY (i A 2 1R JE LAY I ) LA AL,
REEMBPHBAMARIERTELSE, L9
~ PASMC 3§72t HPH JE A B3 15 . ABF 5K
0 1B T BON HL A W PASMC 3 58 A3 hn 8 =
W XU AE A L3 2 FfE AR 45 SRR PASMC S &

F 0 2 s 48 7R FE MR A1 55 R A& 40 T B A 1B T O 2
PASMC H#4FH #9538 A M BIR . Bl /b 7 %54k
B HPH # R4 K R 45 T Pin JG . Ml /) 3 Bk BE
JRBE 5 i A A AR LU AR A B T AR S I T AR LA
HEERS M SR E IS E R IR
RARAHANENE. XEERAREED R
PASMC # 5 s AL B B/ A, B4 & A BT R4 R
AT LA RE - 5 38 38 R B 400 38 5 R A X 7 iR HPH
MM ERA —ERIRITIBBER .45 .
6 HPH o f& b, B s RIG 7 40, R 45 F @
18 T HCR AT BB A — € B BB Ay AR .

(& % X ]

[1] Smirnor SV,Robertson TP, Ward JPT,et al. Chronic hypoxia
is associated with reduced delayed rectifier K current in rat
pulmonary artery muscle cells[J]. Am J Physiol, 1994, 266
(35):H365-H370.

(2] SRS, E & RANZE, 55, K RBE 7 ¥E I 3 Bk 38 L 40 B 35
Fe[)]. 313 4 & ,2002,25(3) : 294-296.

[3] Shi DH,Guo ZG. Inhibitory effect of potassium channel open-
ers on proliferation of cultured rabbit aortic smooth muscle
cells[J]. Acta Pharm Sin,1996,17(6):513-515.

[4] Yu SP,Yeh CH,Sensi SL,et al. Mediation of neuronal apopto-
sis by enhancement of outward potassium current[J]. Science,
1997,278(5335):114-117.

[5] Yu SP,Yeh CH,Gottron F,et al. Role of the outward delayed
rectifier K+ current in ceramide-induced caspase activation and
apoptosis in cultured cortical neurons[]]. J Neurochem,1999,
73(3):933-941.

[6] Nagy P,Panyi G,Jenei A,et al. lon-channel activities regulate
transmembrane signaling in thymocyte apoptosis and T-cell
activation[J ). Immunol Lett,1995,44(2-3):91-95.

[7] Beauvais F,Michel L,Dubertret L. Human eosinophils in cul-
ture undergo a striking and rapid shrinkage during apoptosis:
role of K* channels[]]. J Leukoc Biol,1995,57(6):851-855.

[8] Krick S,Platoshyn O,McDaniel SS,et al. Augmented K+ cur-
rents and mitochondrial membrane depolarization in pulmonary
artery myocyte apoptosis[J]. Am J Physiol Lung Cell Mol
Physio,2001,281(4) . L.887-1.894.

(9] #b/hT  BEA &S %. AR R B 6 KBRS 4% B 3k

BEMODEEZNZIRHRI] T8 80FK 5 &,2000,
23Q12).727-729.
Zhong XN, Liang GR,He ZY,et al. Laboratory study on pro-
tective and therapeutic effects of pinacidil on pulmonary vascu-
lar remodeling in rats with hypoxia-induced pulmonary hyper-
tension [ ] ]. Zhonghua Jiehe He Huxi Zazhi (Chin J Tuberc
Respir Dis),2000,23(12):727-729.

(4 EM] 2003-05-16

[(=xmE] & &

[EEAMA] 2003-11-29



	093
	094
	095

