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vascular smooth muscle cells

zHu Jun，LUO Quan·Yon昏ZHU Rlli—Sen，LU Han-Kui

(S^Ⅱ“g^“疗玑尸8叩k 0月08p“口^S胁n曲ai 2删2了∞

Abstract This study airns at the theoretical aIld 1)ract记a1 evideIlce for pH、vE、llti(JIl

of resten08is伽口ttm．Vascular smoo池muscle cell(VSMC)modcl was establisllc(i

llsing村hcrcn‘ceU culture Inethods． The proliferation of VSMC was inv(!st妇洲
by the cell countinE method aIld 3H．TDR iIIlplerrlentation test． The rcsIllts alt、洲

f0Ilow8 (1)F0r 125I'seeds，the inhibition ra¨wa8 29．3％at 74 Bq(p(0．05)，35 2％
at 148 Bq(p<O．05)and 42．4％at 370 Bq(p<o．05)．For 103Pd．1mplan“jd stellts．}1⋯
iIlllibition rate was 14．7％at 4，44 MBq∞<0．05)，24．0％at 5．92 MBq【p<⋯15)mlfl
38 0％at 7．4 MBq(p<0．05)．There was no sign讯cant diHbrellce betw∽Il ulc hhlk

tes‘s and Ilon_radioactive tes谯． (2)48 hours exposure hom 125I-seeds at 148Bq t)r

103Pd—implaIltcd Btents at 7．4 MBq did not re8ultin vSMC’8 IIlorph0109icaI alter；1tloIi，

but that trom 125I-seeds at 370 Bq caused morph0109ic al cha“ges．Both 123I—st：t!(1s{ultl

1加‘Pd—implanted stents|IIhibit the VSMC DNA svnthesis on口izm． Tllc illllil】i‘iⅢJ

(：mWts are signmcan“y related to their exp08ure(hlration mld(1()ses．
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1 INTRoDUCTIoN

The percutaneous translmIlinal coron甜y aIIgioplasty(PTcA)technique has be e11

widelv used to cure coronarv heart disease and BaⅣe Inillions oflives siIlce 1977 However，

the 30％一50％inddence of Testenosis wit】1in 3—6 months aft盯PTCA is the maj研barner

for its practical application．Mar叮methods，such as new drugs and traIIsfer geIle hwe

been chicaUy tested to preVent restenosis，but often proVed I-utile．Although in recent

vears，the impl瓶t of ramoactive stems，sudI as 32P，188Re and∞Y has been considere(1 as

an e骶ctive and feasible method，maIly proble蛐暂e still unres01ved．The main purpose of
this research is to丘nd a new solution fbr prevention of restenosis after PTCA and provide

a theoretical and expe血nental evidence for cUnical application．The e艉cts of 125l—seeds

and 103Pd—implanted stents on the v拈cular smooth rnuscle cell(VSMC)proliferation was

observed and studied tn口i加
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2 METHoDS
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(1)(junjvation oI VSMC

The experjIIlental procedllres、耽r8 perforⅡled according to the rout血e method

(2)veri矗cation of VSMC

The nlorpholo舀cal and i㈣ocheInjs￡ry methods were used to verjfy VSMC
(3)Cell pToliferation counting test

The 3 rd-7 th generation ceus were digestedby 0．125％trypsin—EDTA．Add 10％

FCS M199 culture s01ution to te删nate digestion．C011Ilt and adjust cell concentratu)Il
to 4×107／L．Add O．5mL ceU solution into each hole of the cell cllltllre dishes(2×104

cellsl Put various radioactive doses 0f 125I．seeds or 103Pd stents into the VSMC culturc

tubes aIld count the cens in 24h，48h，72h and 96h respectively．

(41 3H．TDR iⅡlplernent砒ian tests

The exper血1ent出procedures、爬re performed according to the routine methods

(5)Experiment耵oups
Blank Control Group：Q．2％FCS M199 cultWe solution，without 125I。seeds or㈨Pd

steIlts：Non．radioactive Cornr01 Group： 1％FCS M199 or 10％FCS M199 witll noll_

radioactive I．see凼or non—radioactive stents；Experimental Grdup： a)1％FCs M199

cmture solutjon+125I—seeds or 103Pd stents with va“ous radioactj讲tn and b)10％FCS

M199 cultllre solution+125I．seeds 0r 103Pd stents w“h various radioactivity

f61 Formlll8

Inhjbition percentage=(1一Experi盯lental GIDup cPM／con￡fol Group)×lOO％

3 RESUIJTS

3．1 Vermcation of vascular smooth musck ceU(VsMc)

Morph0109ical observation：CeUs are in the shape of shuttle or long shuttle under

mjcroscope，piled and in wave crests and troughs See Fig 1．

Inmmnochelnjstry ver进ca“0n：Posjtive by stain加g with a spec媚c smooth muscle

d—actin antibody．The nucle01us appears blue and the cytoplasm br01Ⅳn．See Fig 2

3．2 3H—TDR implementation te“s

f1】Efkcts of 125I．seeds and 103Pd stents on 10％f色tal bovine serum(Fcs)一induce(1

VSMC DNA synthesis、

hl 125I-seeds，148 Bq and 370 Bq can inhibit 10％FCS—induced VSMC DNA synthesjs

nlarkedly，arnongthemtheinhibition rate ofl48Bql25l—seedsis 20 6％(p<0 01)；whereas

that of 370 Bq is 44．2％(p<o．001)．In low radioactive¨5I-seeds(18 5—74 Bq)there is 110

distmct i血lence on 10％FCS—induced VSMC DNA synthesis(p>O．05 1．statjstica¨y，
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Blank group

See Fig 3．
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and non—TadioactjVe seeds group have n。signi6cant di艉rence(p>0 05)
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With re譬ard to 103Pd stents，4．44—7．4 MBq can si酗mca皿tly inhjbit 10％FCS—jnduced

VSMC DNA s伸thesjs The inmbmon rate ofⅢ3Pd stents of 4 44 MBq，5 92MBq and

7 4MBq js 18．3％(p<o．01)，28．5％(p<o．01)，and 40 8％(p<o．001)，respectlvely hl

low radioactive 1¨3Pd stents f1．48—2．96 MBq)there is no distinct inauence on 10％Fcs

induced vsMc DNA syllthesis(p>0．05)．Statistically，bl弧k group and non．radioactive

seeds group have no slg血acaILt di船rence扫>o．05)．see Fig．4
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Fig．3 Efkcts of 125I—sccd8 on 10％ FCS—

induced VSMC DNA syIltlle8is w“h varimls

radioactivity

i{§||ll
Fig．4 Efkcts of 103P(I—stellts on l【)％FCS

induced VSMC DNA svIltl】csi异withⅥ11 l(ms

radloactlvlty

f21 The efrects of 125I．seeds and 1D3Pd stents on VSMC DNA synthesis wlthout fctal

bovjne serum(Fcs)inducement．

h 125I—seeds，74—370 Bq can inibit VSMC DNA synthesis m艄kedly without 10％

FCS—induced． The inllibition rate of 74Bq，148Bq and 370Bq 125I—seeds is 29 3％

(p<o．05)，35 2％(p<o．05)，and 44．2％(p<o．001)，respectiVely The low radioactlVe

1舫I—seed(18．5—37 Bq)，there is no distinct血丑uence on VSMc DNA synthesis忉>o 05)

Statisticauy汕lank group and non—radioactiVe seeds印0up have no si口mc a工1t di舶reTlce

(p>0 05)．see F嘻5．

Fig．5 Effects of 125I—sccds on VSMC DNA

synthesis wi曲ou七fctal bovinc scrum(Fcs)in—

ducemellt
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Fig．6 Et【ects of 103Pd 8tents on VSMC DNA

8yIlthe8is wnhout fetal bovine senII¨(FCS)lll—

ducement
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With regard to w3Pd stents，4．44—7 4MBq caII signi矗c aIltly inhibit VSMC DNA

svnthesis without 10％FCS．iⅡduced．The inhibition rate of 4．44MBq，5 92 Mnq a11『|

7 4MBq 103Pd stents is 14 7％(p<o．01)，24．o％(p<o 01)，and 38．o％(p<o．001)，respec-

tively．In 10w radioactive 103Pd stents(1．48—2．96 MBq)there is no disthlct innueIlce oIl

VsMc DNA synthesis扫>o．05)．statistically'blall王【group姐d non-radioactive see(1s

group had no signi矗cant diff色Tence(p>o．05)． see Fig．6． Both 148—370 Bq 125I—sec(Is

and 4．44—7，4 MBq 1∞Pd stents caIl inhibit VSMC’s pr01iferatjon regardless of 10％FCS

iIlducement(p<0．05)．

3．3 Cells proliferation counting

(1)Normal VSMCs prouferate r印idly，then pe“in 24—72 hours，and铲adu以ly to

a platform

(2)74 Bq 125I-seeds c柚inhibit the proHferation of VsMc DNA synthesis after 48

h011rs．The efrect of 125I-seeds on prohferation is dependent on tiIne，see Fi97

(3)5．92 MBq 103Pd stent caII iIllIibit the proliferation of VSMC DNA synthesis a“盯

48 hours．The eff色ct of 1∞Pd stents on ceU’s proliferation is dependent on time，see Fig 8

f(h)

Fig．7 The 74 Bq 125I．seeds’efrect on cell

proliferation cmInting at d“krent time

3．4 Morphological observation

“h)

Fig．8 The 5．92 MBq 103Pd stent’em(：t

pr01iferation counti“g 8t d珊jrerlt tirllo

148 Bq 125I．seeds or 5．92 MBq 103Pd stents didn’t cause ceU’s death and no change

was observed in ceⅡ’s nlorph0109y． But 370 Bq 125I—seeds could cause ceⅡ’s change 11l

morphology．

4 DISCUSSIoN

It is well known that there are thee components of restenosis：【1一刮elastic recoil，

Intimal proUferation，and analogue to wound contracture．

A1though the adoption of iIIIler·vascular stents can inhibit elastic Tecoil，preVellf

remodeling，and lower the incidence of restenosis，i4
J the seVere neointima hype。plasia。f

SMCs resulting in restenosis is stiU predominant．I工l animal models of baUoon—induce(1

arterial injury，neohtimal hyperplasia is progressiVe oVer the缸st 4 to 6 weeks川IIl

bqII．}t●uL∞DE，c面u
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one study using a rat carotid舭tery_banoon injury model，ma虹mum DNA syntllesisl

coincidem with active mtimal smooth rnuscle ceU prol如ration，was seen within tlle矗rst

week after baⅡoon a工lgioplasty．T1lis proⅢ毫ration stafted to decrease d11ring tlLe secoIl(1

week aIId decreased to control levels appro】【imately 28 days afterball00n injury㈦T11ese

restllts suggest that鲫y interVention ainled at reduc血g neointimaJ hyperpIasia is mosl

likely to have a therapeutic effect if delivered early and continuously within the矗rst sev—

er a1 weeks after baUoon angioplasty，The anjmal experiments show that the radioactive

stents implanted iII the vessel f01lowing PTCA can inhibit prohferation and mjgration of

SMCs．The pllrpose of ollr experiment is to observe the effbcts of
1
251．seeds and 1¨3P({

stents on VSMC’s prohferation and deterInine the pr叩er and ideal radionuchde dosage
125I—seeds are mai山y used in treatment of prostate llyperphsia．Our research coI卜

ducted on the properties of 125I衲砌rD VSMC pr01iferation shows that 74—370 Bq 1 25T—

seeds can inhjbit ceUs’prohfefation，a11d thus a design of 125I．stent may be practicany

possible in near future．

The average energy of 103Pd is 2l keV，an energy suitable for inside vascular in a“

ation to inhibit restenosis．Alsot its half 1ife(17 days)ha8 poteHtial e伍cacy in reduci”g
neointimal hyperpl私ia after ba：uoon iI巧ury(4—6 weeks)．However，its relatively low e11_

ergy demands a large dosage of 7．4 MBq．Although the clinical use of 1‘13Pd—steIlt has

already been reported，maI叮questions aTe 1en unsolVed，such as how the approp“ate

dosage for preventing restenosis wjthout induciIIg vessel砧rosis and obliteration is de—

terrrliIled；how the radia土ioⅡinkbit restenosis e饪bctiVely or only tenlporarily delay the

occunence of restenosis，or whether it can cause the ceUs apoptosis
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