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Am -T0 study the inhibitory effect of lignsUazine 

‘tag)Oll growth of cultured rabbit aol~c vascular 

maooth muscle cells(VSMC)after b~oon iniury． 

匝 }加 S：TwentyNew Zealand wtiite rabbits惭  

sub{ectedto arterialinjury with a balloon cathet~ (810 

kPafor吐眦 cons~-utivei／L~ iOnS．1 min eachtime)． 

The uptake of【 H]th~ in prim [y cdU~al 
VSM_c ineu~ wi血 rabbit semm．which ob[aitled 

fromthe animals treated without oF with lag(40 mg- 

虹 ·d_。，iv)for 21 d‘7 d before and14 d afterthe 

injury piocedlJI~)was detemained． The de把珈 伽 

was performed in direct addition of11 to culture as 

wel1． And histological cross．sections of the'blood wall 

were also analyzed． RESULTS．After balloon iniury 

the intimal thickening (77±23)uin and lumen 

dianlater narrow~ 877±118)儿m in dilated sites 

we e increased si ：njficaI1Ⅱy than the nol'mal adiacent 

wall【‘4l±13)肿 ，P<0．01；‘1033±l75) m，P 

<o．05，respectivelyJ． Treatment with Lig decreased 

bothintimal thickening(56±16) m(P<0．05)and 

lumen diameter narrowing ‘1023 4-157),tan (P < 

O．05)． Lig inlfibited【 H Jthm idi~ uptake in VSMC 

incubamd with the$el"t1131 obtained from these rabbits． 

Direct addition of Lig inhibited l HJ thymidine uptake 
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in cultured VSMC in a dose—dependentⅡ】日nn日 (40— 

4OOO) ／~g／wel1． CONCLUSION：Lig shows a 

pronounced inhibitory effl2ct oil VSMC proliferation 

after balloon ury． 

The sllcc~s of percutaneous transltmainal coronaly 

angiop~sty(PTCA)is limited by late msmnosis，which 

occurredin30％ 一50％ 0f all~4ts~s．chieflywithinthe 

first six n10玎血s a】fber the in砣nrenn彻 [11
． Resten0sis is 

dueto山e proliferation of vascular smoothinuscle cells 

‘vSMC)atthe'mjup／site andoons~ ve remodelling 
of the whole artery． The anefial response to in{ury 

appears to be an important fh哪 in restenosisL ． 

There many attempts to prevent restenosis based 

on the pathophysiology， but so far no successful 

method has been found． Clinical stDd~ using 

alternative 1snun1ental devices have not convincin0y 

demonstrated a benefit in 目血 n窑 the indd~ce of 

restenosis． Few drugs have been clinically effective in 

preventi~ restenosis．although snK esfrequently relxm 

successful suppression of noointimal proliferation in 

animal models of balloon vascular u 。·引
．  It 

seems that one or more pharmacologic印 ⅨIcbes will 

be required． Development of suitable pha~maoological 

agents modulafin~ VSMC proliferation is critical for 

fl／．．rth~'w investigation of vascular hyperplasia and its 

prevention ( 
． 

Lignswazine‘Lig)，is a constituent of the herb 

~ ticum wallichii Ftanchat，has been isolated， 

purified， and chemically synthesized It has been 

widely usedtolreat cardiovasculardiseases． Itsmajor 

therapeutic effects are likely to be via its action as a 

vasodilator． a free radical scavenger， and an allti- 

ptatelet aggregation agent 一 ． Recently． Tang et 
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aJ have reportedthatUg hastheinfluence oI1 growth 

and cleavage ofprimary cultural VSMC，indicating that 

this pharmacological actionof̈ gmay be relatedtothe 
prevention of restenosis． 

Although IJg has been clgilrl~ to inhibit 

proliferation of VSMC，there is uncertainty as to the 

mechanisms of and—proliferation of Lig involved． 

Moreover， viⅥ9 investigations of the inhib fv 

effects of IJg Sillier from tbe lack of knowledge on 

VSMC after arterial ury． pm'pose ofthe p~sent 

st~tyisto examme whether Liginhibit proliferation of 

VSMCfrom aortic artery after ballooninju“． Andin 

this paperwefurther e,~aluatethepossibility Ljg as a 

potential agent in preventing rect~Tent stenosis after 

PICA． 

DIm and 艟ag l谯 IJg 20 g。L～ ，sterile 

ection，plⅡi 98．5％，was pu耐las。dfmm BeijirIg 
4th Pharmaoeudcal c0．China Dulbecco’s modified 

Eagle’s mediuⅢ (DM回 )and ~ypsin we∞ 0btained 

from Gibco． Fetal bovine 舯】In (FBS)．benzyl 

Dc删 lin． and s~epmmycin sulphate were obtained 

from Flow Labcrat~es． 1 H l~ymidine (specific 

activity．85l TBq。mol )was 01)ta_nedfmm Shang~i 

Institute of Nuclear Re,each． China． AⅡ othel~ 

chemicals were oftbe best reagent g cc~rnel'cially 

available Lig was prepared in distilled wa衄 ，and 

s把mised with 0．2 gmol·L filters before used for 

assay of cell growth 

E Dedme删 procedure New Zeal~d white 

raNoits L 0， =21，supplied by ExperimentalAmmal 

Cellter of SunYat．senUniversity ofMedical Sciences． 

China，(2．17±0．16) in weight J u刚  All 
rabbits w~l-e offered n0Imal rabbit chow daily 

supplen~"nted with ceens twice a week，water was 

allo~xl 胁  The r~doits 惭 randomly divided 

into gmul~ 蜢ce 0ne for cell cula~e ‘see 

below)． Lig group( =10)received IJg(40 mg。 
-

1’d iv)． Control group( =10)received equal 

voltm'~es of normal s ． Treatment was started 7 d 

before balloon iIljury Balloon inky of~Ol'tic artery 

was then Delfbm耐 ． Treatment was continued，and 

the rabbitsw叮eIdlled14 d afteriIl{ury． 

Rabbits of the two groups were subjected tO 

arterial injury with a balloon c刮由eter as previously 

describedL In brief． under general anesthesia 

(sodium pentobarbitone 30 mg’ iv)，a 1∞垂一 

tudinal incision w made a~I'OSS the right upper tl1igb 
and groin area and the superficial femoral artery 

mobilized． A 3一mm diameter n~ncompliant(poly— 

ethylene)．皿 0plasly balloon was advanced about 7 cm 

into tbe thoracic aorta via a superficial femoral 

arteriommy． Three consecutiveinflationsto a口A强羽Ⅱe 

of 810 kPa，with each iil~ on lasting 1 ⅢirI． w盯e 

carried out． After removal of tbe ballooil the 

arleriotomy site w舔 tied off proximally． BaUo1~1- 

inju捌 r~doits嘲 kined bv air eml~lism via the 

maI薯iIla1 ear,~ein and thor~ic a0 were retrieved． 

Two 5一mrll segments were cut 6 m both dilated and 

norll~ adjacent porlion of each aortaform0rDborn c 

analysis(10 segments each group)． C[ -sectional 

猢 oftheilltanaweremeasured using a c0nlDIl ∞d 

rac~hometry stem (NelⅡ0sc nce Inc， ( aDgzt I 

Medical College，China)． 

Blood was collected n r~doits for each D盯iod 

(before and afterⅡ Innent)，after overai~t fasting， 

by heart Duncnlre without anesthesia and allm~ed to 

$talld at 37℃ for1 h．then centrk~ged at1000 g for 

10 rain． Serum 0btajned was be锄ed at 56℃ for 30 

rain蛆d sterilized by~tration Ba~hes 饿 s扛，Ied at 

4℃ until used．at州1icll血netbev惭 refdtered，and 

aliquots taken for m )radi0母珥lh． 

cell eulttme VSMC 惭 0Imlined from tbe 

normal r~doit． 11le aortawas excised aseptically(3— 

4 cnloftbethoracic aorta abovetbe ai~ agra)andthe 

~ventitia was removed． AfI盯 longitudinal incisi~ of 

tbe vessel，theintm~a was carefully striI)p。d off and tbe 

medialtissue was divi~ ：linto 0 5—1 sc 田肋ts． 

fIl segments 哪 Ⅱc忸ished with DM吲 

suppleraented with 20％ H ， 岫 I龇 il1iD 

(50 000 U。L )，s~ mycin sulphate (50 mg’ 

L ) Cells were ir~cubated at 37 ℃ in h~tiditied 

ammsphere of 95 ％ air+ 5％ O le n~ediuin 

w舔 ch∞ d daily埘 Ⅲ ceils beganto migratefrom tbe 

exDlaIIts．then the cultures we佗 fed twice a wk． For 

subculture， tbe ceIls 帆 时 psi zed with 0．05 ％ 

呻 at 37℃ f0r 20rain，oen舾fLlged at 250 g， 
suspend。d in 哪  mediuⅢ， and split 1：2． 

CeⅡolltg~ was generally visiblewiⅡl1 wk andtbe 

ceIls grew allil~tto c~ "luency bvl0—14 d VSMIc 

were characterised by d1eir typical“hi11 and valley 

m~qphology under the phase contrast microscope 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


工sSN 吧 _q756 ．~cta Plmmlaeol Sin 

E-Imil aps@螬  ̂r shcnc ac曲 

中国骑理学报 1999 0d；20(10 

Plm／ 娃 86-214：4 2629 9】9 

They contaimA bundles of myofilaraents with fusifonTl 

dense-body attachmenIs as sho~na by elec~on 

microscopy Ti~ese features are maIb rS of SMC 

Studies well~conducted on VSMC (passages 5)that had 

achieyed confluence in 20％ FBS． Then．the cells 

wereincubatedin a defined serun1．freemedium for 2 d 

befbre addition of drugs． 

Cell grm~~h assay VSMC well~trypsinized 

吐l 0．05％ trypsin at 37℃ for 20 rain．centrifuged 

at 250 g．re．suspendedinD～皿M supplementedwith 

舶 ％ NRS(normal rabbit seruin) With the aid of an 

ocular 嘶 d． cells well~ counteA and diluted up to 

density of 2×l cells·L_。． Cellswell~splitinto14 

plastic flasks(30mL)如d were incubated at 37℃ in 

humidified atmosphere of 95％ air+5 ％ CO2． 】e 

cell counts were taken on d l一7 (two flasks each 

day)． VSMC well~seeded separatelv at densities of 

1．25×lo)．2．5×lo)．5×lo)，l xl ，2×l cells／ 

wellin 删 and舶 ％ NRS (4oⅡL／wellj in 96- 

well plares (in a total volume of 200 ~L／wel1) 

Culmre plates were incubated at 37℃ for 96 h in a 

5 ％ O incubator． The radioactivity was counted as 

described below． 

VSMC were seeded at a density of l×l cells／ 

wellin 96-well plates andwere culmredinthe pl~ nce 

0f20％ NRS． Cu1IllreS were harvested every 24 h on 

l 协 7 d after growth arrest for determination of 

radioactivity． 

Dete~ tion oftheul0take of[ H]th~ - 

dine For proliferation experiments， VSMC were 

seeded as previously described at a density of l×l 

cells／wen in 96-well plares (160 ~L／well】with the 

standard舶 ％ NRS containing in~ um ． CeUs were 

then ixeincubaled for 48 h wi山0．4％NRs(vol／vo1) 

contairting in~ um to e quiescent before the 

addition of Lig or specimen s m ． Growth 

stimulation w拈 startedwith 20 ％ rabbit seruin of each 

specimen (40 ~L／well】 or 20 ％ NRS with Lig of 

various c呻 cenn Ons． each in triplicate wells． 

Incubated at 37℃ in humidifled atmosphere of 95 ％ 

air+5 ％ C for96 h，the semm-c0I】 njngmedium 

was removed and the cells well~washed twice with 

serum-tiee D～皿M 缸ld incubated under ~ -tiee 

condition f0r 24 h Then l H Jthyrmdiile(74 kBq／ 

wel1)was added 1 culturewas屺【Ⅱ血Iated8 h Later 

by waslli] cellstwice 山 -coldphosphate buffered 

iDe(PBS)． The cells were then 啪 inized 如d 

retrieved ontofilter paper discwith a cell harvester and 

measured by an LS-3801 fiquid scintillation 0 m 

(Bednnan)． 

S枷 sdcs Results忡e陀 expressed as ± s缸ld 

c0 with t-test． 

RESULTs 

A growth cllI~-e onVSMC seeded at densities of2 

×l cells。L_。showed typical lag卸d log pbases of 

growth with a maximal doubling of 48 h during 

log phase growth(Fig1Aj． W油 this protocol，by d 

2 cells growing lulder con~ol conditions reached a 

stationary phase of grUw山 ． 1be effect of different 

densities of seeding cells on [。H]thymidine 

incmp0ra6on． VSMC were seeded at densities of 5× 

]0s—l×l06 cells／well，[ H]thyrmdi~e inco mtion 
increased progressively． It suggesteA that a density of 

l× l cells／wen was optimum choice for seeding 

VSMCin culture(F IB) VSMC increased rapi~y 

during 96一 l舶 h incubation (F ICj． 

W ithttlis protoco1．the appropriatepe~icdforincubation 

was 96 h． 

Direct addition of Lig at dose of 40—411(I) 

well had inhibitory effect on ~ymiaine uptab in 

VSMC． IJg inhibited VsMc proliferation in a dose- 

dependent Tnann盯 (Fig 2】． 

Thymidine uDtake in VSMC incabateA in the 

presence of rabbit s 1l11l，Lig group(45±8j~q／wen 

WaS lower吐l∞ con~ol group(64±11j Bq／well(P< 

0．01)． Also，the group after received ug was 

gni方c删 ylowerthan before(54±8j Bq／well(P< 

0．o5)． In addition，l HJt~yrmaine uptake in VSMC 

of con~ol group after arteria1．mjury was higher than 

before(54±9)Bq／well(P<0．05)． 

In animals in which the arterial was ur0d，lag 

treaunent caused an incIease in lumen diameter a凸d a 

decrease in infimal thidmess． Infimal thickness 

s 血 c删 y increased and lunm1 di~meler decreased at 

dilaled sites than at normal adjacent Wall In b0山 血  

group ∞d coa~ol group．exceptlumen diameterinIJg 

group(t=1．3鹞，P=0．208)(Tab lj． 

Itis generally acceded山atVSMC respondtothe 
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啦 !． Gr0wtll bekl栅 0f a 锄瑚 血muscle出  

h砌 NewZ出  white rabbit． cA)ADmc曩nd h 

m憾de eded at 舶曲婶 0f 2×1 -L_。． 

T1．e cell∞IIl 佃ken Oll day1协7． (B】v 

ere 靶eded 靶 卸盈 ly lit di 嘲僦 d目商 ∞d 

cultm~l, 鼬 脚 is the ± s 0f ∞把 

cIdtII|瑙 ． 【c】VSlVI[Cw啪 seededata山口商姆0f1× 

106 cell~ l1． 

injury stimulus by lI1i咖 g out of the media and 
prolifera~g to form a thickened intima~ ， 

． In Ⅱ】e 

present study． we used balloon catheter dilation as 

0 40 4∞  4000 

Direct additionof L (rag／well，-nIg scale) 

Hg 2． ⅨIecI addition of (1~,／leel1) ∞ 

d∞ 0f VSl~I[C． 唧 c New 

Z出  white titbit ere hx b日 d f0r 96h as 

如scribedinMe．1lD凼· 牙±s 0ftnpli~ de把删 一 

廿0琳 0f tntmted曲 曲  l 咀lce． 

T曲 1． Effects of g∞ in6啦 I d吐dⅡ麟 and I埘眦  

di锄 曲盯 出 r baU删 l c dx曲e dflafi~ tm a枷 c Ⅵ嘧lI． 

T|le n砣锄 诃 峨 丘伽 tl~ee consecutive 血 nsve 

sec岫 s were l琏ed． L n哪 d Ⅱne r alIIes ℃re 

calculated a0。耵 曲 幻 a∞鹤-s 啊lal嘲 s 0f h吐．岫 ． 

n=10鲫 m朗血 ． 霉± ． <0．05 掰 咖 州 ． 

>0．05，中<0．05，rP<0．ol掰 n哪 l adi嗍 l site． 

GI椰 ps A al 

mjury site 

N~nmal 

a a0目n rite 

C group 

Drag oI平 

Ch1 oI 

Drug group 

It~iclmess／gm 

77±23 4l±13f 

56±l 38±12 

L 腿 n dian~,ter／gm 

8 ± 118 1033±1 

1023±157 1l28±193 

model system to investigate the mechanism of sIe】1osis． 

Ball~n injury marke~y increased 口riII1a】 cull~ed 

llol~c VSMC J Hf山vInidine ino0 0m妇 ，wtti~ 

usually taken to 把DIesentⅡ】e syothesis of DlNA． It 

indica~ l山砒 balloon induced moli m on ofVSMC in 

balloon．in Ⅱed sites． nIe~ gress ofpmliferatlon and 

migration ofVSMC towardstheintima and secretion of 

mimgenes such as platelet-derived growth factor 

(P】X讯)．1eading to血e向m1ad0n of a neNntim~E9,lo1． 

This 血lding is 。0nsjste】1t 山 our m0ID】10meⅡj 

analysis． Our prevI伽 s repon has also ~mooswated 

that HX teee0t~ mRNA expression of a0 c 

en~ elium augmented an arterial ury ． nIe 

∞ 卯 柏 ∞ ∞ 

毒 皇=ulj b_ 一u。点ba)喜善 目量量呈 芒 一葛点 ∞一u羞dn uc量量看 
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enhanced uptake of VSMC 【 HJthymiaine stimulated 

by balloon procedure was markedly inhibited by Lig． 

In this study， Lig has been found to inhibit intima 

hyperplasia． EvidenceLigmay hold-hackVSMC from 

static phase(G1)to DNA synthestic phase(S)’ ． 

Tbe resultsindicatedthat Lig couldinhibit significantly 

the Wanscdpfion of proooUagen genes alpha 1一I and 

alpha 1一I]I Lllj Ⅱ has also been reported that Lig 

cau．sesin~'ease ofinWacellular cAMP in both platelets 

and∞ 1arv artery ，However，the mechanism of the 

inhibitory effect of Lig involred in proliferation of 

vSMCintheinjured artery istll~ OWll 

To our knowledge，no study has explored the role 

0fU叠in inhibition of VSMC proliferation in balloon- 

induced animal mode1． Although there are distinct 

differences between coronary artery and’aortic artery， 

VSMC is the most prominent cell type in the arterial 

wal1． Furthermore， the present study on cultured 

VSMC was performed using rabbit sorHl"nobtained from 

those anl~ s pret~ated with the Lig． nds new 

pharmacologicaltestingmethodL has been claimed to 

makethe result be similartothat obtgmedin an in ViVO 

experiment． Therefore， the present investigation is 

helpful for fllrther study on VSMC after balloon injury 

in vivo． However， the animal model system is 

designed only for the snl ofthe inhibitory effect Oll 

stenosis，bm not on mstenosis． Tbe effects of Ug on 

entirely mimic restenosis await further demonstration． 

Moreovermany drugs have proved with antipmllfemtive 

effects in the rat end rabbit models a balloo n 

angioplasty，but clinical trials with these agents have 

failed to show allv benefitin 捌 ucing restenosis~ 0， 
．  

It is necessary to open up new potential drugs in 

prevention of restenosis． 

Taken together，our results indicated that Ljg 

showed an obvious enti-prollferation effect of VSMC 

after balloon训 ury． Nevertheless．themechanism end 

the role of L underlying the prevention effects on 

restenosis after PI℃A warrant fxlrther investigation． 
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川芎嗪对家兔主动脉损伤平滑肌细胞增殖的 

抑制作用 

72 ， 

李 j瞌 (广州中医药大学附一院急症中心，广州 
510407，中国)；三壁连√(中山医科大学临床药 

理教研室，广州510(3~，中国)；陈胜兰 (广州 

市妇产科研究所，广州 510150，中国) 
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目的：探讨川芎嗪对主动脉球囊损伤平滑肌细胞 

增殖的抑制作用． 方法：2o只新西兰大白兔行主 

动脉球囊术． 以川芎嗪(40 rag·妇 ·d-。，iv)共 

2l天(术前 7天，术后 l4天)处理的兔血清，或直 

接加入培养基，检测对原代培养的主动脉平滑肌 

细胞[ ]胸腺嘧啶核苷酸掺人的影响．并对血管 

壁组织切片显微测量 内膜厚度和管径． 结果：球 

囊扩张处内膜厚度(77±23)肿 和管腔狭窄(877± 

118) 111均较邻近正常处显著增加[分别为，(41± 

13) m，P<O．Ol；(1033±175) m，P<O．05]，而 

川芎嗪显著降低损伤后内膜的增厚(56±I6)m ， 

(P<0．05)和管腔的变窄(1023±157) m，(P< 

0．05) 用川芎嗪治疗后血清培养主动脉平滑肌细 

胞，显示对[ H]胸腺嘧啶核苷酸掺人明显抑制，直 

接加川芎嗪人培养基对掺人抑制呈剂量依赖[(40 

— 4ooo)“g／wel1]．结论：川芎嗪对家兔主动脉球 

囊损伤平滑肌细胞增殖有显著抑制． 
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