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响其闷电压和反转 电压． 1-65对 L的抑制呈使用依鞍 

性． 提示 ，1-65可阻断钙遗遭．并可能作用于钙通道 

的失活态． 。 
摘蔓 1-65 30--100 m。】·L叫可缩短脬鼠单个离体心 

室肌细胞的APD ．采用单徽电极电压钳方法，发现 关t调 苎丝造塑}1-65；苎堂皇焦 心肌 
上述浓度的I一65可明显抑橱心室肌细胞的L，但不影 苎型}膜电位 

钙逼道阻 
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Effect of Panax notoginseng saponins on increased proliferation of cul— 

tared aortic smooth muscle cells stimulated by hypercholesterolemic 

SerUm  

LIN Shu-Guang．ZHENG Xi—Long．CHEN Qi—Yun，SUN Jia-Jun 

( 讪 D， Ⅲ c咖 舒，，Guangdong Cardiovascular Institute，Guangzhou 以oD，China) 

AB 旺 notoginseng saponlns(PNS)was 

extracted from a Chinese herb medieilie． After prepa． 

ration of cultured aortic smoorh muscle cel1(SM C) 

from primary aortic explanta · the  cytotoxlcity of 

hypercholesterolemic serum (HCS) for cultured cells 

w deterll~ned by tryDan blue exclusion test， and  

H3 thymidine incorporation and cell numbers were 

counted at the sa1]~,a time． The resIll协 showed that 

HCS (O．5 rag cholesterol·ml-。)；ncreased the incorpo- 

ration of PH]thym~．e into cultured cells (3722 

士440 w 1655士288 dpm／}坦 cell protein，P<n O1)， 

stimIllatedthe proliferation ofSMC[(6．5士1．5)x10 

w (4．3士1．2)x1舻 cells／plate，P<O．o13，and that 

hi concentration HCS (final cholesterol co rmentra． 

don 2 mg·mr )was cytOtoxlc to the cu ltured celI8． 

PNS (100 and  4OO ·ml )decreased the  incorpora— 

tion of[IH]thy功 ne into SMC _山 culture with or 

without HCS (I292士 260 and  982士 314 or 4111士 886 

and 236I士75I dpm／~g cell protein)，and inhibited the 

proliferatlon of the cdtured cells[(3．3士0．7)x1o5 

and (2．9士 0．7)X 10 or (4．7士 1．4)X 10 and (4-1 

士1．2)x10 cells／Plate)． We conclude that PNs can 

inh ibit the 啪 lireration  of aortic SM C stimulated by 

HCS． These reselta also suggest tha t HCS may play 

an athe rogenic role ．山 the  arterhl walI and that PNs 

may prevent athe roeelerosis and  inh ibit progression of 
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the atherosclerotic lesatons by interfering with the pro- 

1ifera由 n of arteria1 SM C- 

KEY W ORDS g~m eng,saponlns；cdtu
．

red cells； 

thoracic aortal vascdar smooth muscleI cell count； 

hypercholesrerolemia l thymldi．e 

Hyperchohsterolemlc serum (HCS) ；s 

known to cause proliferation and necrosis in 

cultured smooth muscle cells (SMC)‘”． h 

this study。we used HCS to stimulate the pro- 

liferation of cultured SMC．and studied the el- 

fects of Panadc no~o#meng saponins(PNS)on 

the HCS—induced DNA synthesis and cell 

growth of cultured aortic SMC． As PNS can 

retard the progress of atherosclerosis in rab— 

bits ，we raise the possibility that PNS can 

inhibit the development and progress of 

atherosclerotic lesions by interfering with the 

proliferation of arterial SMC． 

PNS，which ha g seven stains in th；n-la~ r chro- 

ma tographic iden~ifieat-0n ”． w” purchased from 

W uzhou Third Pharmacemical Factory． Tryp~iⅡand ’ 

M edium 199 (M 199)聊 |e obtalned from Grand Bio- 

logicalCo·Grand Island NY，USA- PH3Thymldme ． 
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was obtained from China Institute of Atomic Energy 

(1~ijing)． Rabbits Wer provided by Laboratory A — 

mal Center of sUN Yat—Sen Univeraity of Medica1 Sci— 

enCes． 

CuItIlrt of aortic SM C Cultured aortic SMC 

、Ⅳe prepared according to Pearson ． TIle primary 

explants from the rabbit thorade aorta w'ere trails— 

ferred． To minimize the detachment of exphnts，the 

culture flask was placed upright in the incubator． Af- 

ter 18— 24 h it v placed horizontally allowing the 

medium to cover the explants． Tlle primary SMC 

were trypsinized and subeuhured after the culture 

reached conflueney． Ce lls'm passages 5— 7were used 

for the experiment． 

HCS preparation“ HCS was obtained by feeding 

the rabbits t1．an atherogenic diet containing 0．5％ 

eholesteroI for at least 10 wk． Blood serum Was illac． 

tivated by heating at 56℃ for 30 mill and sterilized by 

uItrafiltration (0．2 眦 )． The 0帆忙entrat us of 

cholesterol， triglyeerides． and HDL-cholestem l in 

HCS e 18．35，4．60·add  49．0 g-L一 -respectively． 

Ce ll lnjm-t t鹳t The eytoto~eity of hyper— 

eholesterolemi c serum for the cultured ce Us was deter- 

mine d by tr an blue exclusion test( ． 

DNA synthestg and growth of cells A cultured 

cell suspension (0．5×t0 cells·mJ一 )w日。prepared on 

d 1 using M 199 with 1O％ newborn bovine serum 

(INKS)． One nd  0f this suspension was distributed to 

each well of a 24-welI plate and incuhe ted for 48 h． 

Different experimental media were added to each group 

0f 8 wells． Themed la were reptaced 48 h afterthe 

subeuhure with the experimental media and [|H] 

thymidine l踮 added simultaneously to a final radio· 

acfi~ty of 37 kBq·ml_。． After 24 h，themediawere 

removed，and the cultured cells were rim ed thrice wi th 

cold buffer solution (tris．Hcl 50 mmol·L～ ，pH 7．4)． 

Theceilswerethen dissolvedin1mlofNanH 0．1moI 

·L一1．an d 0．5ml ofthis solutlon w哪 mi xed wi th 5 

ml of solntillator． The inrraceUutar radioactivity of 

[aH]Was measured with a liquid-scinfiUation counter 

after standi崦 overnight at 23℃- The residual solu- 

tiol~啪 B prepared for the determination of intracellular 

protein concentration‘”． DNA synthe sis a3 deter- 

mined by intracellul radioaetivity in the culture w鹳 

expressed aB dpm／}墙 cell protein． 

Ce ll humhe r ∞ counted by blood cell counting 

plate after 7 d ；neubetion． 

Ex r量mental procedure The med ia wi th }ICS 

(final cholesterol co ncentrations Were 0．5．1．and 2 

rag·kg )were used in the cultures． One concentra- 

of Hcs (final cholestel~oI concentration 0．5 

mg·ml-1)was used  in tbo  followi ng experimentl(1) 

controI medium，(2)medium with HCS．(3)medium 

th }ICS + PNS (~mal co ncentration 100 ·ml-1)· 

and (1)medium with HCS + PNS(ilnal concentxation 

400 Fg·ml一 )． DNA synthesis during  24 h an d total 

amount'm 7 d culture Were measured． Th e signifi- 

csnL~ o{the di(~erence was evaluated by t test． 

EffeeIs 0f IICS on cultured aortic圊HC 

The proportion of dead cells in SMC was 

determined by the trypan blue exclusion test． 

Three concentrations of HCS in the media 

were tested (finaI cholesteroI concentrations 

were 0．5．1．and 2 mg·ml )． Two HCS 

concentrations(cholesterol 1 and 2 mg·ml ) 

increased the proportion of dead eelIs the 

control (2O 土 3 and z8 土 4 w 10 

土 4 ．both P< 0．01)，low concentration of 

HCS had no significant effect on the percent ol 

dead cells．but increased the incorporation of 

[0H]thymidine the control(3722土440 w 

1655土288 dpm／／~g cell protein，P< 0-01)· 

After incubation for 7 d with 3 concentrations 

of Hcs，only Iow concentration (cholesterol 

0．5 mg·ml )of HCS increased the total sum— 

her of cultured cells w the control[(6．5 

土 1．5)x10 cells／plate∞ (4．3土 1．2)x1O 

cells／plate，P<0．01]，while high concentra- 
tion of cholesterol caused a decrease in the 

sumbet of cuhured cells[(2．5土o．7)xlO 

cells／Plate]． 

Effects 0f PNS on proliferation Of eul— 

tured SM S PNS at the firml concentrations of 

100 and 400 ·ml一 decreased the incorporn- 

tion of[。H]thymidine w the control(1292 

土260 and 982土314 w 1774士442 dpm／~tg cell 

protein．P< 0．05，P< 0．01)，and inhlbited 

the increased [3H]thymidine incorporation by 

HCS (4111土886 and 2361土752 2828土 505 
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dpm／,ug eell protein。both P<0．01)． After 2 ShiL·FanPS，Wu L，FangJx，HauZX．FJf~ct,of 

incubation for 7 d．PNS decreased significantly Ⅲ 。 po 。 q  

the total number cu
．

1tured sM c t e co
，

n- ： ：：： 嚣 T X。A。一zi豫n 。 ’ 
tro!E(3·3+0·7)×10‘and(2·9~O·7)×10 ．os 、3 GII帆YY

． H．chen瓜 E t 0f也etot丑l E_I：血 _ 

(4．5士1．0)×10 call／plate，P<0．05 and P< 0f 吣 湖 on∞n廿埘 ofr丑bbit ao 。trip．． 

0．01]，and also inhibited the HCS-increased 门|． 胁 1983}6‘267--9． 

growth of SMc E(4．7士1．4)×10，(4．1 4 Pearson JD-Lipid~-mbo1=min tufed aortic·m∞Ih 

士1．2)× 10竹 (7．2士 1．7)×10 cells／plate， m l ceIl| Ⅱd 咂 p哪 on th。 be 嘲l‘师瞄‘ 

both P<0．01]． 胁 神 ” 嚣：_批 ， 3 L
eviMo C·G,1．een Jw ’ 【 U“l丑r mjury re。-Iln B fzom 

DISCUSSION ti~ue di~ggrepticu． 

脚  肠 1965l 3，l 309--17． 

W e found that HCS could stimulate the 6 LowryOH·RoaebroughNJ·FairAL·Ran．tallRJ- 

pvoliferation of SM C in vitro．and that PNS 岫“研 删 rem哪 wI恤 tlle l山  n0I reageat’ 

could inhibit the incorporation of[。H]thymi- 7 兰  札 ．1 i． d
ine and growth of cultured SMC increased by 。 ‘： l二 l： ．b0vi ．．。 ： ‘ 
HCS． In our previous studies， PNS was n 抽Iet摹and va40 ti 。uh-mo曲

． 

found to inhibit the necrosis of cultured vascu— j cm P 1977‘92 177—83 

lar SM C by HCS and to reduce the “Ca up． 8 Boacek MM S．ydem~  Calcium influx requirement 

take in those cu ltured cells (submitted for ±o1"human neutzoph~ ch~mota~ =inhibitio“ by lan- 
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had som ething to do wlth the calcium  antago-
um depende 。f to血 。eu d曲th：a n吐l∞Ⅲ珊 阱th- 

nism of PNS，because[Ca ]。influenced a Wa s 1979#撕 700—2． ’ ．、 

number Of important cellular functlous iⅡ-jf年一 I 6 ∞ ／ 

volved in atherogenas isf 一”． The exact anti— 

atherogenic mechanism of PNS and other calci- 

um antagonists were not clear． Ahhough 

PNS could inhibit the progress of experimental 

atherosclevosis by modulating the unbalance of 

PGI2／TXB2 in atherosclerotic rabbits‘”， we 

conclude tha t PNS may also prohibit the devel— 

opment of atherosclerosis by depressing the 

proliferation of aortic SM C． 

1 Chen RM ，Get=GS，Fischer一 K— The role of 

hn dipidemic m on the pmllferafi~ and necr~is of 

c口Mdi ceII|如 m  · 

jl坤  Pat．~d 1977-26 I 359— 7‘· 

三七皂甙对盲囊血清所致曲培养主动脉平滑矾 
细胞增囊的作用 

型 ，卑熙隆，陈琦云，!幽  尺 弘．6 
(广东省心血臂病研究所药理窒．广州510100．中冒) 

擅蔓 本文采用体外培井血管平蒲肌细胞(SMCs)的 

方法，研究三七皂甙(PNS)对 SMCa的保护 作用． 结 

果表明，PNS押恻PH]thymidine掺人厦细胞增殖． 

低浓度高脂血清(HCS)促进pH]thymldine掺人厦细胞 

增殖． PNS(100~g-ml～．4OO Pg·mI )能显著抑翻 

HCS对 SMc|的作用． 结果提示了 PNS对于动脉粥 

样硬化的发生厦发展可能具有一定的影响． 

关t调 童·_墨!! 培彝的细膻·苎圭垫苎 血管 
平精胍，粤照i￡蝥 血胆甾群过多症I胸尊喀嚏校甙 
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