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目的：研究 TNF介导的BCMEC释放 PDGF及药 

物对 BCMSMC增殖的保护作用． 方法：体外培 

养 BCMEC和 BCMSMC，用结晶紫染色法观察 

TNF弓 起 的 BCMEC 释 放 瞄 F继 而 促 进 

B(=̂俗MC增殖作用． 结果：TNF不能促进无血 

清培养的 BCMSMC增 殖，但 田 (5—2O糟 
·LI1)剂 量 依赖 地促 进 B( 释放 脚 ． 

TNF(20飕·L0)促进BCMSMC增殖的百分率为 

34±4％． 药物 Imperatorin，ise-impexatorin和 

PMDP不影响TNF引起BCMEC释放 PI)GF，但 

能剂量依赖地(1—100 land·L )抑制 PD( 促 

B 噎C增殖的作用． 结论： F促进 BC 压EC 

释放PI 继而引起 B 僻  C的增殖． 药物能 

抑制 PI)GF引起的H1AiSMC增殖． 
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AIM：Toob~rvetheinhibitory effec坞 nifedlpine 

(Nif) on e~'diac normayocytes growth alld 

proliferation． METHODS：Using nonmyocytesin 

culture as a model，[ H]thymidlne and[0H]ieucine 

inmrporation were measured． RESULTS：There 

was a significantdecreasein cell nllHlbl~andinmud 

cellular protein after 72一h exposure to Nif l tanol 

·L ．m the pre~nec of angiote~in lI(Ang II)． 
A48一h e邱0sIlre to 1。10，100，1000 nnml·LI1 of 

ang 1I caused a 19％，35％，46％，48％ 

inerease in protein synthesis and 27％，46％， 

56％．57％ illere,~e in DNA synthesis． Nit 1， 

3，and10衄 ·LI1 ableto reducethehngⅡ 

100 nmol·L-。一inducedincrease of protein synthesis 

and D A synthesis． coNCLUSION：Nif bad a 

direct inhibitory action on the growth of 

nonmyocytes，which％ related to the re es8i0n of 

cardical hypertrophy． 

Fhe cardiac nonmyoc~es are important in the 

P删 ect supporled bv 1he Natiofla[Naturat Sci~ce Foundation of 

China，)／0 39570819 

。 Nowin Departmen~ fPhysdog3．TheUnl'-oe~szty c、fHongKung． 

HongKoltg 

Receivd I996 04 29 Acoepte~l I996 11 1 

patheophysiology of left ventricu[ar hypertrophy 

(LvH )⋯ The ren[n angiotensin system 

represents a cascMe of biochem[ced events lead[ng to 

the generation of anglotensin 1I(Ang U)．L。ca1 

generation of autocrine or paracrine actions of 

Ang II have been shown in the heart[ It has 

been pmpesed that Ang Ⅱ participates in the 

mechanisms of stmctura1 cellular changes by 

ellhancing eel【 growth in LVH Nifedipine 

(Nil)， an dihydropyridine calcium antagonist． 

showed a oonsp[cuous LVH mgre,．~ion Potelltial 

explanation for the mechanism of action of Nif in 

this situation included the effect of bloc)d pressure 

reduction and direct effertson themyc．：at'di,~m． In 

this experiment，we observed the effects of Nif on 

the growth of cardiac nonmyocytes by using cardiac 

nonmyocytes in culture as a mode1． w ch may 

partly explain the beneficai ef cts of Nif in LVH 

MATERIALS AND MEn10Ds 

T IIe cudtrite Mortolayer cultured cardiac nortmyoeytes 

of neonatal rats wpG'e prepared aS previously described~5) 

Briefly，fra4anents of ventricles of 2—4 d old neonat',d rain 

were aseptically removed and ti~ue fragments were placed in 

Hanks solution The calls were isolated mth 0
．06 ％ 

trypsin alS 37 ℃ Cultures of cat'dia~ flonnlyocytes w盯e 

prepared pasaing twice the cells adherent to the culture dish 

during the preplating procedure UntiI the second passa ， 
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the cell suspen．sion was dilutedt。1×10 cells—L～ andplaced 

n 3．5盯n dish~ and 24一wel】 tissue culture plams in 

humidified 5％ C ．95 ％ air amlosphere at 37℃ The 

cu]ture It]edium was corLs~sted of 15％ heat—inaetivated fetal 

senlm． 75％ medium 199 and 0．1％ benzylpenieillin— 

streptomycin solution Aher 24 h，the culture medium wan 

rep／aced with defined ~orum-free media The medium 

contmned Na,~O4 30 nmd-L ，human transfeiTin(Sgm~) 

5 mg·L 。．and insulin 5 mg‘L ． The media％v~tN replaced 

every 3 dwlthfreshIt]edia 

DNA， protein synthesis Following another 24一h 

Lncubation Ln quiescent tTted[um，the various concentrations of 

Nil and Ang 11 wore added to the medjum The medium 

f】 quiescent cultured cardiac notmlyc~wtes grown in 24一well 

platm s aspirated and replaced with serllln—free medium 

containing： H]thymidine 3 7 Mgq·L plus the various 

concentration of Pmg Ⅱ or／and Nif 48 h The it]edium 

wa5 aspirated and ceils Were washed rapidly 3 times with cold 

Hanks’solution．cells州 re then 【ysed by addition of 1 mL／ 

wdI 1 ％ c-~x：lium dodecylsulphate (sDS)；Lysat~ were 

collected and precipitated by addi6on of 20 ％ trichloroacetic 

acid{TCA)l m1 and then app[ied to GF／C filters After 

washingwi rhHat,ks’solution 5 ynL3times．fiherswered ed 

and transfeITed tO vials containing 4 mL scintiltation fiuor， 

and[ 卜I]thymidine inc~lmrat[on WIRS determined by liquid 

scintillation methnd radioactivity measul~rnen t which 

represented the [ H：th：maidine incorporated into newly 

s
．
mathesized DNA wan expressed per 10 ce]l IRIFnbet． Fo 

analysis of protein synthesis．the 8&rrle procedure wa5 followed 

substituting[ H]leucine 3．7 MBq-L ‘for[ H]thymidine． 
ToI~I cellular l[x~ein determination Dishes were 

washed rapldl~，3 times wi[hHanks solution ．the cells were 

dissolved ln 1 ％ SD6 and each dish was nlea叫 ed by a 

colorimetrlc method J． 

Cell number determination 

used for determining cell number 

Two distinet methods were 

Cellswele counted with 

haemocytonaeter or the cel】number岍 measured by crvstal 

violet stainingt The al：oarhance(A)in eachwallwanthen 

measured with speetrophotcxmeter at wavelen gth 0f 590 nrn 

Nil(Sigma)was added from stock solutions in MezSO 

and a final eonceatration of 0．0i％ Me2SO had no effect on  

cdlutar growth；Ang 11 was the product of Sigm a．and 

[ H]thymidine(814 TBq，mol～ )and[ H]leucine(2．04 

PP,q，rml。。) were from Shanghai Institute of Nuclear 

Research 

RESUL IS 

Effects of Nif Oll proliferation of cells Cells 

were cuhured for 1—7 d using Nif l tmaol-L in 

the presence and absence of Ang H 100 nmol·L～ 

(7eL Ls in the presence of Ang H grew more rapidly 

than that in the absence of Ang 11 Nil caused 

more significant decrease in cell number in the 

presence of Ang 1I than in the absence of Ang H 

(Fig 1) Fhns，Nif inhibited Ang 11一induced 

prolJferatJon of cultured cardiac nonmyocytes 

一  
0 3 5 7 

Timeld 

F咄1． Ef妇自of Nil on proliferation of cells in cnlRwed 

cardiac not~a)．cytes 0f neoml~l rats． (O) trol；(●) 

Nit；(x)AJIgⅡ；(口)Nil+A哩 Ⅱ． =6，j± ， 
lP>0．o5， < 0．05， < 0．01．Nif control； 

Nif+AIlg I 咄 AngⅡ． 

Effects of Nif on total cell protein Cells were 

eultured for 72 h using Nif l／a-nol-L一 in the 

presence and absence of Ang H 100 nn-lol-L—I． 

The total eell protein were inhlbited significantly in 

Nif-treated cells． Nif l Nnol-L reduced the totsl 

cell proteinfrom 121±9 and l51=12 to 109=10 

(P<0．05 w contro1)and 129±16(P<0．Ol∞ 

contro1)，respectively n the absence and presence of 

Ang H． 

Effects of Ang 11 OH DNA and protein 

synthesis To investigate the effects of Ang II on 

l growth．cells were cultured for 48 h n flesh 

serum-free media containing various concentrations 

ofAng II． Ang H induced a significantincreasein 

H]leucine incorporation and [ H]thymidine 

incorporation in concentration dependent manner． 

AI1g Ⅱ l，10，100，l0o0 rLrnol-L— increased the 

protein synthesis by l9％ ，35％ ，46％ ．48％ 

and the DNA synthesis by 27％ ，46％ ，56％， 

57％，respective[y(Fig 2)． 
Effects of Nif Oil DNA and protein synthesis 

Cells were incubated for 48 h in serum．free media 

量l1 0 ∞0茸日 苔 ∞ 
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C0ntrol l 10 100 1000 0 

Angiotensin 1I(ritual·L‘l】 

0．3 1 3 10 

Nifedipine(gmol·L‘I) 

Fig 3．EffectsofNif oil H]thymidine(0，●)and： H] 

ng 2． Effects of A珥 Ⅱ 0n： H]th)*midine(●)and leucine (x， 二 ) ∞ ti0l-in cultured 训 ac 

[ H)eueine (O ) incorporation in cultured cardiac nonmyocytes of ne~,atal rats． (C．x)Nil+AngⅡ： 

nonmyecytes of neonatal rats． ，I 6，x±s． (● 口)Nil． 6， ±5． 
P>0．05．be<0

．05．cP<0．01 contro1． aP>0．05，bP<0．05． P<0．01坩 0 nmol·L一 ． 

containing various concentrations of Nif in the 

Dresence and absence of 100 IlIDol·L一 Ang Ⅱ． 

N f was 出Ic to whadt tk l HJthymidinc 

incorporation significantly' in the precence of 

Ang 1I． Nif 0．3，1，3，and 10 t．tmol·L 

inhibited Ang 1I—induced L H]thyq'nidine incorpora— 

tion fram 4 109上274 c0 3 920上338，3 209±292． 

2 795±259．2 4t05±262 dpm／10 cells． Nifwas 

able to inhibit the [ H Jleucine incorporation 
significantly in the precence of Ang 11． Nil 1，3， 

and i0 tmaoi·L inhibited Ang Ⅱ一induced 

[ H]leucineincorporation by 11％，18％，25％ 

(Fig 3)． 

CaLcium antagonists are well established in the 

treatment of LVHL ．but the mechanism is not well 

kDO'A~2 V．o⋯~,,⋯nm ；．1 signifimnfly ．~,'educed serufn 

stimulated cultured cardiomyocyte hypertrophy in a 

stere,cxselective manner ． In the present study the 

effects of Nil on Ang 11一induced cardiac non— 

myocytes gro-wlh we掩 exmnin。d． Tlhe ⋯1gb—Ul—i8 

showed that Nif WaS able to inhibit AngⅡ一induced 

cell growth in a dose—dependent manner． A toxic 

effect coukl be excluded by determination of cdl 

viability with trTpan blue． 

LVH takes place by enlargement or hyper— 

tmphy of the cardiac myocytes and h)q~erp[asia of 

cardiac nortmyocytes． Cardiac nomnyocytes(fibro- 

blasts)．which aecont for as many as 5O％ of the 
total celi nun~uer 0f tl地 heart{10 

． Az Jg 11 eauses 

fibrosis and increases collagen deposition in cardiac 

interstitius． which will induce the increase of 

fibrillar collagen and myocardial stiffness in the 

intact hypertrophied 【eft ventricle 。“ l he 

experiments showed that Nif inhiblted the DNA mad 

pmtein synthesis in cultured nonmyocardial cells． 

The results led us to the conclusion that Nif may 

directly influence the cardiac hypertrophy 

A11g I1 stimulates the phosphoinositide signall— 

ing system，generating inositol 1，4，5-triphosphate 

which induced Ca2一 telease from the sarcoplasmic 

reticulum It has been reported that calcium 

antagonists inhibit the Ang I1一induced increase in 

intracellular Ca2 concentration by the mechanisms 

that．3re not yet k,own【 21
．  ThP inhibitorV effect of 

Nif on cell growth may depend on a specific 

blockade of the long—lasting type of calcium channel 

but，some other intrace[1ular mechanism，as yet not 

kn。、 n， 坛 v be respansible f()『 th雠  strong 

antipro[iferative effects． Several studies ha 

shown that calcium antagonists in the concentration 

range(1—8)×10一。mol·L ．exert non-specific 

effects such as d—adrenoceptor blockade，inhibition 

of cyclic AM_P phasphodiesterase and stimulation of 

Na，K—ATPasel’3,143
．  

In general， such interac一 

一 = 0一、F∞一目0一__ 0丑 0u=一 
∞量 j∞lIIIf】口=E q uI pI量 lI 一Iff一 

叮 J ，斗，弛 
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tlons may promote the transition of nonmyocytes 

from an active to a quiescent growth state． Thus， 

the nh b tory effects of Nif on cell growth remain to 

be elucidated 
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关键词 培养的细胞；塑茎些兰 笪堑攀塞 ； 

心脏肥厚； p̂／A 伍 军f砗4怖 
目的：观察硝苯地平(Nifedipine，Nif)对非心肌细 

胞生长和增殖的抑制作用．方法：以培养乳鼠非 

心肌细胞作为模型，用[ H]胸腺嘧啶核苷结合及 

[ H]亮氨酸结合的方法．结果：在血管紧张素Ⅱ 

存在的情况下，Nil 1 tmaol·LI1作用细胞72 h，细 

胞的总蛋白及细胞数目明显减少． 测得血管紧张 

紊Ⅱ1，10，100，1000 nmol-LI1在48 h内，增加 

DNA合成及蛋白合成．Nif 1—10 tanol·LI1均能 

够减少 100 nmd·LI1血管紧张紊Ⅱ诱导的细胞 

DNA合成及蛋白合成． 结论：Nil可以直接抑制 

非心肌细胞的生长，该种作用与其抑{6I心肌肥厚 

有关． 

胞 

峨 剐 

乳 
_v 养 

对 

地 

一 

嘶 

．虿M 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com

