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Effect of dl—praeruptorin A on calcium current 

in ventricular cells of guinea pig 
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YU Yan—Feng，ZHANG Ke—Yi 
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ABSrRACT W ith patch clamp technic 

(whole cell recording)， the effect of dl— 

praeruptorin A (Pra)， an ingredient of 

Peucedanum praeruptorum Dunn on ealciam 

current( )in the single ventricular cells of 

guinea pig was studied． Results showed that 

under Cs／Cs condition，when the holding po～ 

tential was 一 40 mV and in the presence of 

Pra(1，10，100 gmol·L )， was decreased 

dose-dependently from 2．0Z土 0．24， 2．00土 

0．12，2．12土 0．33 nA (contro1) to 1．60土 

0．24，1．32土 0．08， 1．16土 0．43 nA ，respec— 

tively，and their inhibitory rates were 21 ， 

33．5 ， 45 ， respectively． The current— 

voltage relation curve showed that the reversal 

potential of，c|was + 60 mV }the potential 

producing peak value of was about 0 mV ． 

The results indicated that Pr丑 had a Ca + 

channel blocking effect． 

KEY W ORDS praeruptorin A t myocardium 

cultured cells} calcium channel blockers 

patch clamp technic 

The crude extract of thd root of 

Peucedanum prae~ ptorum Dunn，a traditional 

Chinese medicinal herb antagonized experi— 

mental arrhythmias induced by BaC1。and liga— 

tion of the left coronary arteries0’ ． The in- 

gredient dl—praeruptorin A (Pra， a white 

powder mp 156— 8 ℃ )，is a nonglycosidic 
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angular—type pyranocoumarin 

O 

0CO— C CH— CH， 

dl-Praeruptorin A 

(3tAngeloyloxy一4Lacetoxy-3’，4'-dihydroseselin) 

Pra． that is Pd—Ia． inhibited the in- 

flux of Ca into the smooth muscle cells c ． 

W e found that Pra reduced the APD n and 

APD 0 in the ventricular cells of guinea pig ． 

However．it is not known whether Pra can af- 

fect the membrane ionic channels of myocar- 

dial cells． In this study，the effects of Pra on 

calcium currents( )in the single ventricular 

cells of guinea pig were investigated with 

patch clamp technic (whole cell recording)for 

exploring its anti—arrhythmic mechanisms． 

M ATERIALS AND M ETHoDS 

Preparation of m yocardial cells Single ventricu- 

lar ceils of the guinea pig were prepared through an 

enz}qTgzkttic dissociation method 。”． The heart was 

perfused through the coronary arteries with C 一free 

Tyrode solution containing collagenase 0．08 mg-mr 

(Yakuh，Japan)for 15 20 min at 36 ℃ ． A small 

piece of the ventricle was excised and agitared in the 

KB medium at 4 ℃ for atleast 1 h． The recording 

chamber (0．3 m1)was pe rfused with normal Tyrode 

维普资讯

 http://www.cqvip.com 

http://www.cqvip.com


526· BIBLID：ISSN 0Z55—9756 Acta Ph~rmaeologica Sinlea 中国 药理学报 1994 Nov 15(6) 

solution 2 3 m I．min～ ． Experiments were carried 

OUt at 36 37 ℃ on rod shape  quiescent single cells 

which exhibited distinct striation of sarcom eres 

Soh tions and Pra N orm al Tyrode s0】ut on con- 

rained NaCl 143，NaOH 24．4，KCl 5．4，M gCl， 0．5， 

NaH 。PO ． 0．3， CaClz 1．8t glucose 5， and HEPES 

fN 2一hydroxyethylpiperazine—N ’-2一ethanesulfonic 

acid) 5 mm oI．L ． Ca 一free Tyrode solution was 

normal Tyrode solution without CaCl2． The KB 

m edium contained KOH 70，i-glutamic acid 50一 KCl 

40，taurine 20，KH2PO ‘ 20t M gCl z 3，GEDTA (gly- 

~o~ther-diam inetetraaeetic acid) O．5，glucose 1O，and 

HEPES 10 mmo卜L ． Tbe internal solution of e]ec— 

trode contained CsCl la0， M gCl2 1， ATP_2K 5， 

HEPES 5 t GEDTA 1，and CPK (creatine phosphate 

dipotassiurn．salt) 5 m mol·L一 ． Tbe extracellular 

solution wss normal Tyrode solution containing CsCl 2 

m m ol-L_。． Pra was isolated and jdentified ， 

W hole cell patch clam p tec hnic The inside tip 

diameter wits 2 3 um and the resistance was 2 3 

M n ． For the current measurement． the holding po— 

tentlal was 40 mV ·the stim ulating frequency was 1 

I-h t and the duration was 300 m s．Depolarizing or hy— 

perpolarizing test pulses were applied once every 10 s． 

RESULTS 

The amplitudes of the peak inward 1c日 

were decreased concentration—dependently by 

Pra． W hen cells were held at ～ 40 mV ．J 

reached the peak amplitudes and were de— 

creased by Pra 1，1O．1O0 m01·L～ from 2．02 

士 0．24，2．00士 0．12，2．12士 0．33 nA (con- 

tro1， 一 5)to 1．60士 0．24，1．32士 0．08，1．16 

士 0．43 nA ·respectively·and their inhibitory 

rates were 21 ，3-3．5 ，45 ，respectively 

(Fig 1)． 

The isolated 1o自were obtained at various 

potentials in contro1 and filter the administra— 

tion of Pra． 1c．reached a maxima1 value at 0 

mV，and the apparent reversal potentials ob- 

tained by extrapolating the current—voltage 

relationship curves were approximately at 

+ 6O mV (Fig 2)． 

5e{ore Prt 5 m1n alter Pra 
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Fig 1． Effect of dl—praeruptorin A on 14 of guinea 

pig vent~cular cells in the presence  of CsCI 2 

m mol·L一 ． Holding I~tential 一 4O mV I Comm and 

potential 0 mV；Stimulating duration 300 ms． 

Fig 2． Current—voltage relation of J In 一praerup- 

torin A． Holding potential 一 40 m V I Cemm aad pe- 

tentials from 30 to + 70 mV in 1O voltage stepsI 

Stimulating duration 300 m s． 

DISCUSSlON 

The present studies showed that Pra de- 

creased the l dearly and dose—dependently 
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under the c0nditions where the potassium wPt et日 · Experimental studie。。{ba hua q “hu。 

channeIs were blocked with CsC1 without af— the pre 卅 。 nd 亡m of “yt m 

g 恤 印pa ： 。 印 enIl 。 2 Wang YP㈣Ch g TH．Yu YF，Li JM，Zhang KY，Ye Fh
ese results we e 0TlIY q aI t t1 巳． In our wP

， ． Ex。er L㈣  1 st die f hai hu qian hu，。n 

previous studies，the shortening effects of Pra 
the pfevenrbn d treatm t。f afrhYthmja II． 

on APDa0 and APD9。were observed by use of J Chi M d Uni 1991#20
： 4ZO— 1． 

conventional microelectrode technic． It is 5 K。一 a T，Sakai K，Uchida M，Okuy⋯ T，Shlbata S 

well known that the action potential duration Ca]eium ant gonist】c action of a coumarin~olated from 

(APD)at plateau phase is determined by the “qian hu，”a Chinese traditional medicine． 

balance hetween inward 』 and outward j Pharm Pharmacol 1981{33l 317 20· 

potassoum current( K)． The reduction of IcB 4 Yu YF，Feng WY·Chang TH， hang KY． Effects of 

increases the net outward currents and thus Pd—b 帅 he 。”op ysiolog 。 propertms of 嗍  

causes adecrease。f APD． Theref0 re'the re- ig ven t r ’

Ⅲ 2 ㈨  

duction of APD~0 and APD9。is thought to be 5 二en r：G，KI6ckiIer u． GI 。ca I t r qumd F0f 
induced by the depression ot』ca- lhls wa0 sI。w inw d aIcl nt in iso]ated rar hear 

further supported by the fact that Pra (Pd—Ia) m 。cytes Natu 1980{284：358—60
． 

had a calcium antagonistic action ． The pre一 8 lijima T⋯Iri wa H．Kameya⋯ M MemhraⅢ uf⋯ Es 

cise m echanism for the reduction of Ic,by Pra and their mocliflcation by aeetycholine in isolated sm出  

remains unclear． atrial cells of the quinea pig 

To minimize influences of IK，cesium ions J Physiol(Load)1985}389：485 501 

were used in this exDeriment． The ventricu一 7 Okuyama T，ShihⅡ S Studies。n eoot~a帅 of ch 

lar cells were dealt internallv with the Cs— nese drug Q H · Pl m M耐 l98】 42 89-96． 

mt n丑I piPett solution through the P tcⅡ 
channds In dialvs耐 8IlI heä  ll 

electr
，
ode and were superiu d w th L s—l Y 0de N

atu 1982l 297：498 501． 

solution- Under such a circumstance (Cs／ 9 lijirrm T+Takahashi K
， Tain N． Voltage_㈣ d s⋯de 

Cs)，inward and outward IKwere almost abo pendent block o rheinward caIci nt hyMCI176+ 

lished“ ． In addition．when the holding po— a new dihydropyridi aleium anragon Lst，in carnne 

tential was kept at一 40 mV ，the Na channel ventrieular muscles and single ventricular cells of the 

basically was ifiactivated，so inward current quine pig Jpn J Phamaeol 1988I 4 6l 155 84- 

recorded was actually a pure^_J． (z ， 
The value。f a+60 mV reversal p。tenti 白花前胡甲素对豚鼠心肌细胞钙电流的影响 

of』 obtained in this experiment was corre— 

spondent with that reported by Lee and Iiji— 
m a： ‘”

． The results that Pra decreased the 

peak values of I dose—dependently and did 

not influence the threshola potential and peak A 
potential suggested tlmt Pra had a Ca chan一2"I 

nel blocking effect． 
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摘要 利用膜片钳制技术全细胞记录观察了白 

花前胡根中成分 甲素对豚 鼠单一心室肌细胞 

』cl的作用． 表 明：1，lO，100#tool·LI1的甲 

素使 的峰值变小 ，具有剂量依赖关系， 给 

药前后 几 的翻转 电位均为 +60 m 

果提示甲索对 ca 通道有阻滞作用 

肛 璐 关键词 皂垄堕塑里室； 
l Chang THt wang YP，Yu YF，u JMt ZhⅡng KY，Ye 钙通道阻滞剂；堕 塑堇盔 

培 

结 

V ．

养 

维普资讯

 http://www.cqvip.com 

http://www.cqvip.com

