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AIM ：To study the effect of trapidil(Tra)on 
endothelin一1-induced proliferation of cultured rat 

aortic vascular smooth muscle cells(VSMC)． 

METHODS：The l H TdR incorporation into 
DNA assay，the numberofVSMC．and cell cycle 

distribution were measured． REsl】I腮 ： 

Pretreated with endothelin一1 100 nme l·L一 cell 

number．1 H l砌 uptake，and cell mitogenic 
activity increasod 134 ％ 4-23 ％ ．210 ％ 4- 

70 ％ ．and 86 ％ 4-18％ ．respectively． s 

pro1iforation was inhibited hv Tm 5，50，50o 

gmol·L～ ． 11he inhibitory rates were 12 ％ 一 

48 ％ ，35 ％ 一54 ％ an d 15 ％ 一 47 ％ ． 

The proliferation of vascular snloo山 museh 

ceils (VSMC) is a critical event in the 
development of atherosele msls and resteno— 

sis J,2j
．  Several growth factors and eytokines 

Dlav importam roles in pmliferation of VSMC． 

Endothelin-1，a vasoactive peptide derived from 

endotlldial cells．exhibits potent vasoconstriction 

an d、玛MC proliferation effectL ． 

Trapidil(Tra)，a coronary vasedihtor． 
inhibits the proliferation of glloma cellsL ． The 

aim of 山is study is to investigate the eff ects of 

Tra on endothelin一1 nduced proliferation of 

VSMC． 

MA．I1口UALS AND Ⅳ吼 H0DS 
Cell cultureEs] VSMC from the th0甩cic 

aorta ofWistar rats(clean，含，n=6，170± 
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30 g．Experimental Anim丑l Center of Beijing 
Medical U血versitv．Certificate№ 01—3056．rI1}le 

Admirristrative Comu tission of Medical 

Experimental Animals of Beijing)were is0lated 
bv outgrowth of the explants method． Cells in 

the 4th一10th passageswere used． 

【 HJ．IuR incorporation into DNA 
Cells were ded at 1× 10s cell·L into 24 

well Dlastic plales by tr~Tsinization(Gibco)， 
ineubated for 24 h in RPMI一164O nl~ tlln 

(Gibco ) wim 10％ new．bom calf 8eruul 

(GibeoJ． Cell synchronization was initiated by 
senarrfree RPM1．1640 for 24 h． Added 

endothelln一1 100 nmol·L (Sigma) and／or 

different concentration ofTh 5，50．or500 gmol 

· L (gift from atl Second Pharmaceutical 

Factory， ~dfite powder， M 205．25． puffty 

>98．5％ ． dissolved in physiologic saline 

solution)，afterineubatedfor 16 h，I Hl砌 37 
kBq(China Institute of Atomic Energy，Beijing) 
wDs added．andineubated for 8 h． 11he reaction 

was stopped hyaddition of coldPBS， Cells were 

harvested by the fdter pape r on nJ]lfpore．then 

treated with 10 ％ triehloroacetie acid． rI1}le 

filter papers wel'e dried and placed in the 
scintillation solution (PPo／pOPOP )． The 

radioactivity of l Hl was measured by a liquid 
scintillation counter(Beckman IS3801．USA)． 

Cell growth At passage， cells were 

seeded at 1×1 cells／well in 24一well plastic 
plates with trypsin． incubated in RPMI一1640 

m~ lull for 24 h，replaced by semm．f e f MI． 

1640 for 24  h，supplemented with endothelin-1 

and／ar ． After 48 h tlle number of VSMC 

was detemained by a hemoeytometer． 
⋯  

aeⅡ eyd~ dislributie~ analysist7 J 

Seeded at 1× 1 cell·L in 24 well plastic 

plates， cells weFe ineubated in R Ⅱ一164O 

medium for24  h，replaced by sol-ii／n-t'ree RPMI一 

1640 for 24 h，suppleme nted witll eado山din一1 

and／or ． After 24 h cells were isolated by 

25％ trypsin，washed and fixed in 70 ％ ice— 

cold ethanol solution for 30 min， spun and 
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washed twice in PBS．resuspendcd in PBS 0．5 

mL． and RNase 150 U (Sigma)was added． 
Afterincubation at 37℃ for 30 rain，1．5mL of 

propidium iodide(PI)50 mg’L (Sigma)was 
added and incubated for 40 min． Using fin 

FACS440 instrttrneni(Beaon Dickiii$on，USA)， 
PI fluores ccncc of DNA was measured． For 

fluorescence-activated ceLl sorting， ~ingl~- 

parameter frequency histograms wcre generated- 

With the help of computer．cell cycle stages were 

estimated and the mitotical activity wflfi calculated 

[Mitetical activity=(S 4-Ga 4-M)／(Go 4-S4-G2 
+M)]． 

Sl~isfical aml~ s Dam were expressed 
as ±s and compared witll t test． 

REslⅡ腮  

【 H]TdR uptake in V C Compared 
wi山 control group．endothelin-1 100 nmol·L 

stimulated 1 HITdR incorporation inte DNA(P 

<0．O1)，whichwas inhibited byTm 5，50，and 

500 wnol·L (P < 0．05 — 0．O1)． Not 

pretreatedwith cndothchn．1，l HlTdR uptakein 
the VSMC were not affected by Tra(P>0．05) 

(1 1)． 
V ⅥC growth Endothelin．1 increased 

vsMC number(P<0．01)． T糟 5，50，and 
500 ／zmol·L aⅡ showed inhibition on the 

proliferation of VSMC induced by cndothelin一1 

(P<0．05—0．01)compared with ET group． 
TlIe VSMC numberswere notaffected byT糟 (50 

and 500 wnol·L一 ) without cndothclin．1 

pretreamaent(P>0．05)( 胁 1)． 
0eⅡ cycle of V C Compared with the 

control group．endothclin-1 increasedtIle ratio of 

S and G2+M phases of cell cycle． The ratio of 

VSMC treated with T糟 on the S phase and the 

mitetical activity active sts~e was obviousIv 

Tab1．Effects 0fTra on[ H]TdRwtak~and cellⅢ咖  
cularred rat aortic m噼de cells． = 5 rats， 

± ． cp <0．眦 ctmlrolgrtmp- 

《O．05， P <0．0l 坩 哪 曲 吐曲 l g唧  

decreased in a concentration-dependent nxfllner 

(P<0．01)．Tra had no effect onthe ceLl cycle 
in VSMC which wflfi not pretreated wi山 

cndothclin．1(P>0．05)(Tab 2)． 

DlSCUSSIoN 

Endo山elin_1， a potent vasoconstfictor， 

significantly induces VSMC proliferation． Our 

study shows endotIldin-1 induced attgmcnt of 

DNA synthesis in VSMC(1 HJ rdR incorporation 
and percentage distribnfion of S phase in cell 

cycle represent) and the cell growth (cell 

counting and mitotical activity reDIeseIlt)，which 
is consistentwith mc reported papeI上 ． Ih has 

a concentration．dependent inhibiting effect on 

augment of DNA synthesis in VSMC and on the 

cell gro~h ofinduced by cndothelin．1． ButT糟 

hasno effect onthe above DaraⅡ科 erswhenitwas 

used alone． nlc results showed that VSMC 

proliferation induced by endotIlclin-1 was 

inhibited  by T糟． wh ereas 山c normal VSMC 

growth was not affected by Tra． It suggestedthat 

rra exerted a cytostatie effect but not a cytotoxic 

effect on cel1． sis consistent witIl Kuratsu’s 

'lab2． El ofTra吼 ％ d~a-lqmtima of咖 q cleinalltmred rat 锄 啪 thmusek cells． =5 rats． ±s． 

M _岫 lica 9dive嘲  s+cn+M ． ep <0．0l o0 h试 g唧 ． <O．惦 ， P<O．01 坩 蛐 d0n世lin-l gnmp 
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repo rt【 
．  

The antipmliferation effect acti，jty of 

ght be related to the l C li，metabolism of 
arachidonic acid，and cell cycle． Many studies 

have suggested the importance of[Ca2 on cell 
proliferation． Endothelin一1 increased the 

f Ca2 I ，caused a rapid and transient inci~ase 

in c一， an d c myc rnfcNA level and stimulated 

DNA synthesis in VSMC J． C日1ciL!IB 

antagonists had inhibited proliferation of VSMC 

and had antiathemsclemtic effect． Tm was 

capable of inhibiting the inward calcium current 

in mOtlSe netm3blast／glioma hybrid cells ． 

Whether11m could decrease 1 ca2 7j indueed by 
endothelin．1 in VSMC．fllrlher study is needed． 

VSMC pmliferafion was related  with 

peroxide levels and imbalance of the PGL／1X 

ratio． Endothelin-1 potendy stimulates the 

formation ofTXA2and caused a 5．5 fold iIicyease 

above basal TXB2 level after 34 mill of 

incubationL J． Addition of Tm to the human 

umbilical veins perfused viwo resulted in a 

significanfly stimulation of PGI2 production an d 

izlel'ea$~ tl1e PGI2／TXA2 ratio． 

It is well known that cell proliferation is 

related to cell cycle． In the moment，we ha ve 

studiedthe effect ofTm on expression and klnase 

activities of some key mgldatory enzymes(the 
Iesult wi11 be shown in other lper，． 

111e fact that Tm can inhibit VSMC 

pmlifemfion provides a new approach to anti． 

athero~clerotic and and—restenosis therapy an d 

nl~es afoundationforflll~er study ont}le exact 

mechanism ofthis anfipmlifemtion eff ect． 
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关键词 曲匹些玺； 
细胞；血管平滑肌； 

堕廛塞一1；堕圭 壁；培养的 
流动血细胞记数； 

目的：观察曲匹地尔(Tra)对 内皮素一l诱导的血管 

平滑肌 细胞 (VSMC)增 生 的影 响．方 法：测定 

VSMC数目，[ H]TdR参入细胞 DNA的放射活性 

及 VsMc的细胞周期分布 ． 结果：内皮素一1 1130 

nmol·L 处理太鼠vsMc后，细胞数，[ H]TldR摄 
取及 细 胞分 裂 增 殖 活 性等 分别 增 加 134％ 4- 

23％ ，212％ ±71％和 86％ ±18％ ，Tm 5．5o． 

500 praol·L 对上述参数的抑制率分别为 12％ 一 

48％ ，35％ 一54％和 15％ 一47％ ． Tra 50 t盯n01 
。

L 和 500 tanol·L 对未经内皮素处理的细胞的 

生长无 明显作用 ． 结论 ：Tra对 内皮素一1诱导 的 

培养太鼠 VSMC的增生具有阻抑作用 ． 
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