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Bradykinin B2 receptor antagonist icatibant reduces inhibitory effect of captopril 

on growth of cultured neonatal rat cardiomyocytes 

LEI Bei．ki．GUO Zhao-Gui 

(Laboratory ofMolecular Pharmacology，Hu-nctn Mediccd University， ∞ 410078，China) 

KEY W OP31$ pinto-oncogenes；myocardium； 

captopril； angiotensin II； icatibant； cultured 
cells；leucine；midine 

棚 ：To study whether endogenous kinins are 

negative modulators in the gro~lh of 

caIdiomyocytes and their possible cellIl1ar and 

molecular mechanisms． 叨 I【如ls：Cultured 

neonatal rat cardiomyocytes were used． 

Intracellular RNA and protein synthesis were 

measured by l H luridine incorporation and 

l H l leucine incorporation．respectively． rI1le 

expression level of pinto-oncogene c-myc，e-fos 
mRNA was observed by Nolthern blolting． 

REsI】I腮 ： Exposure of cardiomyocytes to 

captepril(Cap，100vmol·L )f0r48 h inhibit． 

ed the rates of l HlUrd and l HlLeu 
incorporations by 25％ and 25％ ．respectively． 

and for 2 h inhibited c．myc， c． mRNA 

expression by 75 ％ and 55 ％ ． respectively． 

Treatment of angiotensin II ( Ⅱ，1 md 
· L for48 h significan~ increasedthe rates of 
l Hlurdand l HlLeuincorporations andfor1 h 
inducod c．myc．c．fos mRNA overexpression． 
which were reduced by pretreatment with Cap 

(100 wnol·LI1)． Icatibant acetate(Hoe 140， 
a specific antagonist of bradykinin B'receptor) 

O．1—10 mnul·L blocked the effects of Cap in 

a concentration-dependent nlBllner． C0NC U- 

sl0N：Endogenous kinins exhibilIed a negative 

modulatory effect on gro~lh of cardiomyocytes v／a 

BK B2 receptor． 
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contribute to the cardiopmtective effect of ACEI． 

Captopril(Cap)inhibited cardiomyocyte gro~lh 
independent of Ang II L3， ． and the over- 

expression of c．myc．c．fos mRNA seemed to be 
associated with cell proliferation and hyper． 

trophy -oJ． So．in this study．we concentrated 

on 2 questions：Were endogenous kinins involved 

in the growth of cardiomyocyte as negative 

modulatom? Did c．myc and c．fos expression 
regulation mediate their effects? 

M ATERIAI S AND ^伍 日0DS 

DnI and p】mbes Ang~otensin II， 

captopril，m~ lliil 199，and 199．2 were purchased 

from Sigma Chemical Co． Icatibant acetate(Hoe 

14o， (D-A曙【}I= ，T ，D-1’ic ，Oic J BK， 
peptide content 77．4 ％ )was a giftfrom DrKlaus 

J W1RTH in Hecchst AG． 1 Hluridine and 
l Hlleucine weIe from Shanghai Institute of 

Nuclear Research。Chixlese AcMemy of Sciences． 

Ille e．myc．c．fos cDNA probes and 18S Ss0 
probe were synthesized and pm~dod by the 

Department of Biochemistry of Cincinnati Univer- 

sity． 『 P]dCTP and[32p]ⅢP were obtained 
from Beijing Yahui Biotechnology Co． 

Cell cultureL7j Bnefly．ventricles from 1 

— 3．d-old Sprague-Dawley rats fsupplied by the 

Anireal Center of Hu-nan Medical University． 

GradeⅡ，Certificate№ 20—009)were minced 
and disseciatod with 0．1 ％ trypsin at 37 oC． 

After~spersod ．cells were incubatod in 1(肛 ITlIJ 

culture dishes for 90 mi n。 nonattaehod cells 

(mainly cardiomyocytes) were removed and 
seeded into 24-well culture plares(2．5× 105 

cells per wel1)． Cells were incubated in 
Medium 199 supplemented with 10 ％ fetal calf 

serum．and bromodeoxyuridine 0．1 mmol·L to 

prevent nonmyecardial cells proliferation for 48 

h，and then replaced with serum-free Medium  

199．2for 24 h before dn treatment． 

RNA and protein synthesis RNA and 

protein synthesis in cardiomyocytes were 

evaluated by incorporation of l H l diBe and 

l HJleucine，respectively． The mediLUll'was 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


BIBL[D：刚 0253-9756 Aeta升坤加啪  腿 s ∞ 中国药理学报 1998Mmy；19(3) 

aspirated and replaced 廿1 M199—2 containing 

[ H~uridine or[ H]leucine 37 kBq·L～，and 
test dmgsfor48 h． Atthe end oflabeling，cells 
were washed 3 times with cold D-Hanks’ 

solution， detached th 0．1 ％ t in and 

0．O2％ edetic acid at 37 ℃ for 5 min．then 

collected on GF／C 皿ters． precipitated an d 

washed th 10 ％ trichloroaceticacidand 70 ％ 

ethano1． Fihers were dried and radioactivity 

(dpm)was measured by a liquid scintillation 

eounter(Beckman Is 3801．UsA)． 
Northern blot analysis Total cellular 

RNA was extracted by the gnanielinium 

’ thiocyanate-phenol-chloroform method ． and 

size fractionated by l％ a㈣ se gel electro- 

phoresis then transferred to nylon membranes． 

Northertl blot hybridizations weFe performed with 

血e Pjlabeled c—myc and c-fos cDNA probes 
or 18S SsO probe in hybridizafion solution 

(5O％ formamide，5× SsPE，5× Denhart’s 
solution．0．1％ sodium dodecyl sulfate．8allmn 

sperm DNA 100 mg·L )at 42℃ overnight． 

After waslling， the inembrarles were placed 

between X—ray films and intensifyfing screens for 
antoradiography at 一7O ℃ ．then hybridization 

signals were quantitated by densitometIy (CS． 

930，Japan)． 
Statistical analysis Data were expressed 

as x 土 s． One—way ANO、_A with multiple 

comparison methods and Q test were used． 

RESULTS 

RNA and protein synthesis Cap 100 

mnol·L inhibited l H』Urd and l HlLeu 
incorporations by 25 ％ and 26 ％ ．respe ctively 

contro1． Ang Ⅱ l tmaol·L一 inereased the 

rates of l H J Urd and l Hj Leu incorporations by 
45 ％ and 47 ％ ． respectively contro1． 

Pretreatmentwith Cap(100 gmol·L。。)reduced 

the effect of Ang II． Ica 0．1一 l0 land ·L。。 

abolished血e effects of Cap in a concentration— 

dependent inal3ner( I 1)． 

c’myc alto c-los proto-oncogenes expres‘ 
sion Cardiomyocytes wer treated wi血 Cap 

(10o ttrnol·L )f0r O．5，l，and 2 h． Cap 
inhibited c—myc and c-fos mRNA expressionin a 
time-dependent manner(Fig l， 2)． In 

eardlomyocytes treated th Cap 100 p~nol·L一 

for 2 h，e—myc and c．1os mRNA expressionwere 

inhibited by 75 ％ and 55 ％ m ~ntro1． 
respectively． atment of A雌 Ⅱ l／stool·L 

Tab 1． [ H]Urd mid[ ri]L~ 哪岬 d∞ -珊 cultured 
neonatal rat cardlomy~cytes． ± of 8 -瑚山 咖d伍t 

expe~ ． A ra辨 of d,~ltuaes conslltutes ode 

dete~ ． ap >0．05，be <0．05。 <0．o】 o0Ⅱ ． 

rp<0．o1 Cap{100)． P<0．01 AngⅡ． 

Dmg／tm~ol L Incorporation／Bq per well 

[ H~leucine [ H]uridine 

●  ● clmyc(2
． 4 kb) 

● 带 ● ■ c (2．2 kb) 

(2 h)(1 h)‘0．5 h) 

1． Autoradlography showing the effect of Cap c100 

lI嘲I·L一。)for 0．5，1，2 h 0D o_ mid c-los mRNA 
expres~om hi口H 日 ocyt目． 

Tab2． Effect of Cap{100Ill瑚I·L一 l for 0．5，1．2 h蚰 

o_ 删 咖 mRNAa 戚 ∞ in cardkmyo~Us． 1k 

o_捌 c删 o_J mRNA／18S rRNA values of咖  d ~otqa 
were arbRrm~y sel at 1．0 删 the m 呻 i Ⅱg groups 

嘲jI删 c0rr嘲 喊I y． D山 are ± 3-mdepend蛐t 
∞ 盱iIn吣 ． A ra of t一 蛔  c0啦 I岫  one 

detem I ∞ ． 

cP 《0．01 c0咖 I． P<0．01 cI f0r 2h． 

Trea~nent 

ODtical density
,
ratio 

。_ 0-yo~ 
mRNA／l8S rRNA mt~ A／l8S ^ 

嬲 

● 

●脚 ● 

● 孔 
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fbr 1 h markedly stinmlated c—myc and c- 

expression about 6 and 3 times higher than those 

of contro1． Pretreatment wi山 Cap 100 #tool 

·L_。for l h reduced山e effect ofAng lI． Ica 

10~mlol·L alone did not affect these gene 

expressions，but abolished山e dow~l-re afion of 

c-myc and c．fos tuRNA expression induced by 

Cap 100~anol‘L completely(Fjg 2，Tab 3)． 

Ira, ●  ·  

-⋯ 

· - ·-· ■ c (2 b) 

+ Ang 

18S rRNA 

Fig 2． Autoradlography showing c-myc and c-／os gene 

ex~ sic．s in card~ yocytes． CIL 【control】；Hoe：10 

lI_'l0I-L叫 for 2 h；Cap：100 lI_'l0I-L for 2 h；Hoe+ 

Cap：prelreatment Hoe c10 lI_'l0I-L。。】for 30 晌  

fo．ow~ng exposedtoCap c100 pmol‘L )r0r 2h；Cap+ 

Ang I：pretreatmeat Cap c100 l0I‘L )for 1 h 

fo．owlngAn窑I 【1 ·L_。)for1 h． 

Tab 3． Effect oficafibant acetate cHoe140}andAng I 哪 

capt0pri _珈血l删 c-myc and e-fos mRNA ∞ in 

衄删 咀田 ：yt憾． The 拼w aiId c-los mRNA／18S rI【NA 

valu皓 0f control gr0IID were arbj删 v set at 1．0 aDd the 

m曲面 Hlps wereⅨljll曲ed c0rr秭p删 n y． Data are 
± 0f 3 ~ ltt,t,atem 旺peri嗍  ． Average 0f埘 pⅡ衄 es 

emltslitutes 蛐e de．a-ruination． <0．05． P <0．01 

contro1． P<0．01 Capfor 2h． 

Treatment 

umal—L 

Optical density ratio 

o_rw  ~-fos 
ml~ ．4／18S删 A nffhNA／18S rR A 

D塔 CUSS10N 

Our results showed that Cap induced a 

growth inhibition in cardiomyocT~es even in the 

presence of exogenous and high concentration of 

Ang ll_which i s in agreement w the findings 

by Nagai矗 at and Wang et al、 ．suggesting 

that besides inhibition of Ang H function，there 

exists other mechanism in growth inhibition of 

Cap． Cap reduce kinins inactivafion， so as 

potentiation of kining might be responsible for its 

effects． Nolly et al LgJ ascertained that the heart 

contains an independent Kanikrein-kinin svstem． 

Minshall et cd、10J foan d the presence of high- 

affinity BK B2 receptors on eardiomyoc)~es． 

Chen et al L“ found that ear1),Cap treatment in 

SHR rats inhibited山e expression of c-myc．but 

did not change c． expression． Acute 

administmtion of benazepfil or quinaprll induced 

expression of c．mye an d c一 A in山e left 

ventriclel12．
． 111e present study showed that 

AngⅡ induced  eardiomyocyte hypertrophy and c— 

myc，c-]os gene over。expressions；Cap inhibited 
cdlul舡 RNA an d protein synthesis．and d0Ⅵ1_ 

regulated c-myc，c-如 exj~ression，which was 
abolished by Hoe 140， indicating that 

endc genolls klnlns， as negatave regulatory 

factors．rnodulate 山e grow1．h of cardiomyocytcs 

and c—myc． c．1os expression BK B2 
receptors． Addition of Cap to cardiomyocytes 

did not affect the~nemtion of endogenous Ang 

Ⅱ，because BK antagonist blockedt}le Cap effect 

completely． It is possible that some Cap 

inscnsitive enzyme， such as chymase． may 

maintain Ang Ⅱ function． However．our studv 

cannot exclude completely a non-specific 

sulfhydryl effect of Cap． 

In summary．endogenous kinins exhibited a 

negative modulatory effect on growth of 

cardiomyocytes v／a BK & receptor．and c—myc 

an d c一 pinto．oncogene$ mediated the cell 

growth regulation． 
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缓激肽 受体拮抗剂艾替班特降低卡托普利对 

培养新生太鼠心肌细胞 生长的抑制 P 

童 ， -『7z 瞬参 
(湖南医科太学分子药理研究室 ，长沙 410o78，中国) 

关键词 原癌基因类； 盟；点堑董型；血管紧张 
素 1I；艾替班特 ；培养的细胞；亮氨酸；尿嘧啶 

目的 ：观察内源性激肽对培养新生大 鼠心肌细胞 

生长 的影响及其机制． 方法：[ H]尿 嘧啶和 

『 H]亮氨酸参人法检测 RNA和蛋 白质合成速率 ， 

N0汕em杂交检测 c．myc和 c． mRNA表达． 结 

果：卡托普利 100／maol·L 孵育 48 h显著 抑制 

[ H]尿嘧啶和[ ]亮氨酸参人，孵育 2 h明显抑制 

c．myc和 c’ 基因表达 ． AJ1g It I mnol·L 处理 

48 h刺激 RNA和蛋白质合成 ，I h可上调 c．myc和 

c-fo*表达． Cap 100 ·L。。部分抑制 A Ⅱ上 

述作用 ． 缓激肽 B2受体拮抗剂 lea(0．1—10,umol 
·LI1)剂量依赖性阻断 Cap作用． 结论 ：内源性激 

肽经 BK B2受体介导对心肌细胞的生长起负调节 

作用 ． 
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