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Effects of praeruptorine C on the intracellular free calcium 

in normal and hypertrophied rat ventricular myocytes 
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AIM ： T0 study the intraw_llular free calcium 

([Ca2 ]i) in r~riml and hypertrophic left 
ventrimflar myocytes isolated fmm adult rat hearts 

and theeffectsofpraeruptorineC(r~-c)onth锄． 

METHODS：[Cd ]l of如gle myocyte was 

measured with Fura 2一AM ． RESULTS： The 

resting[Ca2 ]iwas87±4 nmol·LI1in normalleft 

ventricular myocytes． 123 ± 7 nnd ‘L一 in 

hypertrophied myo~tes． After exposure to KC1 

(20，4o，and 60 mmol·L )，the[Cd ]i were 
increased by 66 ％，141％ ，and 268 ％ in nOl"~  

myocytes．and 77 ％ ， 185 ％ ， and 243 ％ in 

hypextrophic n 0 te8，respectively． Pra-C (1， 

10，and 100 md·L一 ) 

inhibitedthe[Cd ]idevation byKCI(35 

mmol·L一 )or norepinephrine(2Ottmol·LI1)in 

both r~riml and hypertrophied myccytes． AU 0f 

the effects of Pm_C 础 similar to that of 

nffedipt~ CONCI USION： [Cd ] of 
hypertrophied myocytes was h；_gh~r than that of 

n0rmal 0nes and Pm-C decrease the [Ca2 ]。 

elevationin left ventricular myocytes resulted from 

its calcitan charred blockade． 

Ca2 overload in left ventricular hypertmphied 

(LVH)myoeardium was recognized to contribute to 

the myocardial structural and functional 

abnormalitiesl ij． The ventricular thickness and left 

ventricular wet weight (I VW W )／body weight 

(BW)were regarded as the determination standard 
f。r the LVHl Yet

， no investigations were found 

about the cell dimensions and the level 0f[ca2 ]．in 

single isolated hypertrophied ventricular myocytes 

caused by renovascular hypertension． Praemptor— 

ine C j P广d-C， 2-methyl一10一(acetyloxy)一9，10一 

dihydro-8．8一dimethyl一2一oxo-2H，8H_b㈣ 【1，2一b： 

3．4一b]dipyran一9一ol esterof 2-butenolc acid：isolated 

from oian—Hu — the roots of Peucedanum 

praeruptorium Dunn， was found to increase 

coronary flowL引，inhibit the contraction of aorta 

induced by CaC12 or KC1， and protect the 

myocardial reperfused inju ． In the present 

study．we tried to set a new concept to describe the 

myocardial hypertrophy and evaluate any difference 

in[Ca2 ]{between normal and hypertrophic left 

ventricular myocytes at rest and under stimulation， 

The effects of Pra—C were investigated． 

M ATERIAI5 AND ⅣⅡH H0DS 

+Mutt Sr)rague-LMwley rdB(0， =20)weighring 209 

±23 g wel-C used syst0-ic blo．~d~eNsuI'e(SBP)was 

measured in mn．~ oos rat with taJ cuff method u n a BP 

recorder． Renovascular hypertension(two kidney-one cllp) 

madeL ． Hypertensionwas deftned as SBP≥20 kPa． 

Isolation el"ventrieul~ my~ytes The sham-~erated 

and hyperter~ive rats at 8 wk after SBP devatlon【 j were 

decapitmed． The heart wa．q put into ice—cord Joldik modified 

bLagle’s m~ium cMEM，Sigma Chemistry Co)for s~ sion 

oaiture~6．71
．  

The Langendorff heart w椰 pe dusedt T 

softened and paled ventritie wss minced in ca 一fr MEM 

and diss~iated into a single eell suspension． which wss 
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mlletted by sedlrttentat Jorl ureter gravity，and resuspended in 

freshwiql~2Ⅳ (contain ng C 30 ~maol-L and 2 ％ 

BSA)． Ca2 o~ncentration of the MEM was increased 

graduallyto1mmol·L in 30m Ln． 

kasⅧ 日帅 t 0f cell SiTe The call preparation won put 

into a 】cell pool with a eoverslips iit the bottom Under 

inverted micrceeopy，the cell length and width were measured 

by using ocrnputer software MICC (Ⅱ gnan University)． 

eell size=lengthxwidth 

n哪【2-AM I~Kling and ll·e帮l删 唧 t 0f[ca2’]i 

Myoeytes were loaded with Fura 2-AM 5 papal·L (Sigma) 

jnMEM at 37℃ for 25 min．followed by 3 times washes 

th Krebs’solutloa',7j 

The equipment was AR CM—MlC cations measurement 

system(SPEX Corporation，USA)，with c~-nputer software 

D 000． Only ogre eel】岍 measured each time 

[Ca2 ]1was calculated accordingtothe equation[ 】：[Ca2 ]． 

(nmol。L一‘) Kd×SbI ×(尺一尺一)／(尺一 一尺) 

Pra ．supplied by the Department of Phytochenalstry． 

Jiangsu Institute of Botany，watl white-colored and dimolved 

in polyethylenNlycol 400 

Statistkal analysis Data were expressed as i-± s． 

Unpaired t test wan u划 to~rnpare between groups． 

RESIIJ 

SBP and cell size The SBP，whole ventricutar 

wet weight (WVWW )+ and LVWW 0f 

hypertensive rats were increased compared with 

oontrol rats，especially the ratio of LVWW／BW 

(Tab 1)． These results indicated that the LvH 

had established 8 wk after the elevation of SBP in 

ourmode1． 

Tab 1· Systolic blood preste'e，body weight，and whole 

~entricnlar wet weight in normal and hypertensi~ adult rats． 

月=6，j± ． 。P>O．05， P<O．01 control 

changes between normal and LVH rats(Tab 2) 

Tab2． Size of left~entricular myocyte(LVM)and right 
~ntricular myocyte(RVM)． LVM size length×width． 

月=6，j± ． ap>O．05，bp<O．05， P<O．01 contro1． 

Pra-C ol71 resting [Caz ]j The resting 

[Ca2 ] of normalmyocyteswas 87 4 rmlol·L 1 in 

Krebs’solution mntaining CaCI2 1．0 mmol·L 

In the hypertrophic cells，it was 123±7 nrnol·L ． 

which was higher than that of norma1 ones fP< 

0．O1)． Preincubated with Pra—C 100 tmaol·L～ ． 

therewas no changein[ca2 ]．in both normal and 

hypertrophic myocytas，jOSt similar as that of 

nifedipine 

Pra-C on KCI．induced f Caz 1{elevation In 

the presence of Caz 1
．0mmol·L ，KC1 20，40， 

and 60mmol。LI1increasedthe[Cd ]．by 66％， 

141％，and 268％ inthe norma1myoeytes．while 

77％ ， 185 ％， and 243％ in hypertroph 

myocytes，respectively(Fig 1)． 

0 20 41"1 60 

Concentration／mmo卜L 

[)f the left ventricular hypertmphied myocytes
． 

theod1lengthwas increased by18 ％
，
and the size Figl· KCI_induced[Caa ]i elevations in normal and 

was inc— d by 41％ (P<o_01)． In l州 h a
㈣

risola ted fro~ a

J((．1=

dult 

l 
of the right ventricular cells， there were dight n0I1l nwocv恼
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In the normal and hypertrophic myoeytes，the 

Pra C depre．~sed the KC1 effects in a concentration— 

dependent manner as the nlfedipine did(Fig 2) 

一  

二  

￡ 
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、  

一  

U  
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C0ncentrat L0n／Ⅱm0卜L一 

Fig 2． Effects of Pra-C(●)and Nil(×)on KCI(3s 

mmol·L )·induced elevatiot~of[ ]_in~nlrkdar 
myocyles isolated from adult rat hearts． n = 6． ± ． 

bP<O．05，cp<O．O1 w solvent eontrol(0)． 

Pra-C on notepinephrlne-induced l Caz Ji 

elevation Norepinephrine 10 and 20 ,tmlol·L 

increasedthe lCa2 J．by 80％ and 119％ in the 

presence of extracellular Ca2 1．0 rrtfflol·L in 

hypertrophic myocytas，but 90％ and 139％ in 

normed ones， respectively． Pra—C oancentration— 

dependently inhibited the effects of norepinephrine 

on l Ca2 J b0th in normal and hypertrophied 

myoeytes(Fig 3)． 

0 1 10 100 0 1 10 100 

Concentration／~mol·L一 

Fig 3． Eff eels of Pra-C (● ) and Nil (X) on 

narepinephrine (2O tuna ·L一 )．induced elevations of 

[Ca2 ]I in ventrleular myocytes isol~ed from adult rat 
h唧 s n = 6， ± ． <0．05，cp<0．Ol 催 solvent 

~orltral(0)． 

DISCUSSIoN 

In these experiments，the[Ca2 ]．of hyper- 
trophied myocyte8 was higher than that of normal 

ones at rest and under stimulated condition， 

indicating that there were calcium over load and 

abnormal in calcium transfer in the adult rat 

myocytes with LVH． The resting l Ca2 J 

detemfined in these experiments for isolated norlTml 

rat ventricular my<x：ytes (87±4 nlq0o1．L )was 

lower than that(137 nlno1．L。。)measured with 

Ouin一2 as Ca2 indicator[9|
． But our estimate was 

remarkahly close to the value(84±3／11710卜 L ) 

obtained using  Fura-2 in single cultured neonatal 

heart cdl{ 
．
Pr C had no effects on the resting 

[0 ]．in normal and hypertrophied myoeytes， 
which was similar to that of nifedipine． It 

suggested that Pra-C did not alter the plasma 

membrane permeability to C ． 

In this invastigation．KCl and norepinephrine 

induced signifcantly [Ca2 ]L elevation in both 
normal and hypertrophic left ventricular myocytes 

Praa2 at∞ depressed the effeet of KCI in cuttured 

neonatal heart cellsL“J． Pm-C inhibited KCl— 

induced [Ca2 ]1 elevation in a coneentration— 

dependent manner accounting for its Caz’ channel 

blockade【 
． Pra—c did not inhibited[Ca2 ]． 

elevation induced by ouahain，which suggested that 

it did not affect the Na ／( exchmlge(Ij Pra
—  

C depressed the effects of norepinephrine on 

lCaz—J in adult ventricular myocytes，just as that 

of nifedipine， indicating that Pr C act on the 

receptor-operated channel 13．1 

In this study the eell dimensions of normal left 

ventricutar myocytes were similar to those reported 

by Powell et al{ 
， bI1l cell leng th and size was 

increased in cells isolared from renovascl】lar 

hypertensive St， suggesting that there was 

hypertrophic in ventricular myocyte itself． 

There were not only jnerease in the eell 

dimensions but also the elevation in[ca2 ] at rest 
mad under stimulated condition in hypertmphied 

ventricular myocytes isolated from renovascular 

hypertension adult rat hearts． Pra—C decreased the 

[Ca2 ] elevation induced bv KC1 and 

norepinephrine referring to its effect of calcium 

blockade． 

XlT，RaoM R 

Effects ofⅢ一nifedipine o11 left ventficular diastolic function and 
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卜圩 
前胡丙素对分离的成年鼠正常及肥厚心室 

肌细胞内游离钙的影响 爹
． 』一 

孙 兰，饶曼人，王金唏 (南京医科大学基础医学院 

心血管药理研 究室，南京 210029， 南京大 学化 工学院 

配位学研究所国家重点实验室，南京 210008，中国) 

关键词 前胡丙素；钙；左室肥厚； 

肾血管性高五 云_R ：、2 面丽 l、 

目的：研究分离的成年大鼠正常及肥厚左室肌细 

胞[Ca2 ]；及前胡丙素的作用． 方法：用 Fttra 2- 

AlvI测定单细胞 [c ] ． 结果：外钙为 1．0 

rmaaol·L 时，正常左室肌细胞静息钙87±4 nmol 
·L-。，肥厚细胞 123±7 nmol·L-。． 肥厚心肌细 

胞中，加入 KC1 20，40，60mmol·L～，[Ca2 i 

增加 29％．78％和 185％，幅度高于正常细胞． 

前胡丙素 1，10，100仙 ·L 浓度依赖地抑翻 

KCl及去甲肾上腺素诱导[Ca2 ] 增加． 作用与 

硝苯I症相似． 结论：肥厚心肌细胞静息钙高于正 

常细胞；前胡丙素抑翻激动剂引起的[Ca2 ]．升高 

源于其钙通道阻断作用． 
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