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I)auricine inhibited L-type calcium current in single cardiomyocyte 

of guinea pig 

GUo Dong Lin2，ZHOU 21aao-Nian3，ZENG Fan．Dianz，HU Chong-Jia2 

( Institute of Clinical Pharmacology，Tongii Medical University，Wuhan 430030；3Shanghai Institute of 

Physiology，ChineseAcademy ofSciences，Shanghai200031，China) 

K
—

EY W ORDS 幽 Ⅱi血 e；patela-elamp es； 

ealeitma~．hallne．~；Ⅱ xmdjI皿 ；cultured cells 

A U：To andy file effect of dauiieme(D阻)011 L- 

type c~leium etml~t in guinea pig va缸Ija丑ar 

myoey~ ． M皿 加 lDs：using whole-cell坤co 

method to record L-type ealeitma aⅢenl(1c．)in 

出 ve~tticttlar cell of st~ea p ． REsuu ： 

Dm1，10，andl伽 } 0l’L m砌∞皿y reduced Jca 

by 15．2 ％ ±2．2 ％ ．4l％ ±5％ ．and 82 ％ ± 

8％，Ie!jpe甜Ve1y． A腑 w~hing out，Jca partially 

recovered． Dau枷盘I．血蛆 Jn 砒 3m  and1I-Izb a 

—
~im

—ilm-extellt，its effoet∞ Jca叩 删 to be not 

蛔 u∞ kd印即dent． c0N(=Î SS10N：Dau had a 
calcium dlannd blocking effect． 

Dauricine[2-hydmxy一5，4 ·bis(2一methyl~，7-di． 

methoxy-I，2，3，4_ hydroisogumolm—l·ylmethy1) 

diphenyl ether]，WaS isolated from rhizome of 

Mer~n／spemmm daur／cum DC． Its anti—arrhy~~ c 

effect had been degllonstrated in various aIlimals[11
． 

Our studies suggested that Dau play an importent role 

to efficient antagonism to delayed afterdepolarizations 

(DAD)and triggered activity(TA)by preventing arI 

increase of myocardial cytoplasmic C activityt2， 
．  

The present experiments惭 to reveal the effect of 

dauricine onL—type calcium current(Ir )． 

Solutio~ and drugs The Ca2 一free solution conlalned 

NaC1 100，KC1 10，K~r'04 1．2，Mgs04 5，gtucose 20， 

taufine 20，and 3-(N-matl~lino)propanesuff~lic acid(MOP) 

10／anol。L_ ，m  7 2—7．4 thKOH The era／mefor cell 

dispersionwas C011al~ (typelI．Sigim．final co~entrafion 

300 kU 。L一 j in tile nomimUy Ca2 一free solution
． A皿 

solutiom used during tile cell isolation procedure were 0xvg la删  
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rn~ltamed al 37℃ ． 

extel[1l~ soluti~a used to sIlD口 cells during 

rer．x~ g of cl盯衄b∞mliIl。d NaC1 137，KCl 51．4，Mg口2 
1_0， 1．8，卸硼 10，glucose10，tetraethyl∞ m  

chleri& (Ⅱ j 20I ·L_。， aa~stedto 7．2—7．4wilI1 

N删 al 24—28℃ pil soluti~a containedCsC1 80， 

CsOt-I如 ， 2，e和 血 acid 10，Ⅷ 硼 i0，Mg-&TP 5 

加 -L一 ．N-I adjustedtO 7．2—7 4wi山CsOH． 

Dav~icine删 瑚 by Xi-Ping (Phatmace~  

College of1h iMedicalUniversity)，was awhite pc d ，Mr 

624，I l03—104℃ ， ty >99％． It WaS dissolvedin 

cdwater l mmN·L～ ． 

ceⅡ q捌 岫on ~ 'IIliltic dis80ci 【m 础啦0d WaS 

used佃p p舯 single v衄旺iclllar cell Guinea p (25o± 

25 g， su即峋 by |perj埘∞咖 Animal Center， slIaI 】ai 

In 呲 of PhysMogy)bca were pemIsed adely吐Ifo【I 

d a0na at a Pate 0f10mL·mill。。w 埘 印I1a吼 solutionfirst 

山 吐le staIldafd C free solution h  5 mill：then w 恤  

same ud棚 ∞毗 ng∞Uagenase 300 kU·L_。，1 ％ I~rcine 

serum albu~n(1iSAj， 50 gmol·L。。h 5 mill 

enzyrr~digested k were 叫 删 single cells WPI'~ 

Nssocq~A． Thc cells 同 ll姗 '20Om Ilv】棚 mesh． 

代 lsperKbd in(： -free s0lu 0n containing CRel2 1
． 8 加Ⅱ1ol- 

L一 ．and 删 al 24—26℃ h <10 h． 

W lmle eell p审Itc d锄叩 怔曲叮iqI A small aHqllot 

(0 1mL)of diss0ci删 cellswas placedin a 0 5-mL cl~-nber 

m~mted∞ all inv 锄 II1icEosco (埘删 Cg2，Olyng~s)． 

CeIkwere allowed ad to吐 coverslip舡ld目 IIsed砒 24 

— 28 ℃ C∞ repl~oemem of external udDfI 2 mL· 

InIn一‘_m the d “lb was ad证 ed"~ithin2—3 rain 

The clll~tents were re0嘎d。d by曲 ~#aole-cell c 毋Ⅱad∞ 

of d1e p咄 clan1p le~hniqlle with a cEz 2加O粕叫墒 (Nit~ 

I咖 j． Vollage-clan~ ∞I was 【m 吲 by a 12． 

aigit~ to-amlog converter(n dd TI／1．A舶n hB血坷桃 Inc1 

c∞廿DⅡed by妇 p[LA sc Pa (v 5．6． 

Axon km lIlc)． ·p0li&啪  ch印 ∞ 

electrodes had aliDIe ☆m  0f3—5 whenfilled妞 pipette 

solution． Pj C．al~ itance series m jtarl∞ were 

c。蛐 ns删 tO巾_啪_m血 廿 d【1 ∞ of ca口日cidvea砌哪  

P瑚 -OD】 ft0d—m蛐pe cells witll d嘲 cr~s-gaiaIi0珊 arld 

resting t,oent~ of at leas【 一 78 mV were used was 

elicited in cells al一40 mV (to inactivate ) 

dep[．1afjzed by Pul (4o mV)lasling 300ⅡB，a vattage-~  

(一40 mvtO+61)mV)was usedto Ol~irl 町即 vd 
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(，一V)relation of To studyfile use-deponent effect of 

dauricine on ，，D was elicited by allain of：20 depolarizing 

voltage step(ZS0msin duration) holding potential( )of 

一 40 mV to a test po~ndal( )of 0 mV delivered at 

~ luency of1 or3 Hz． 

Da忸 analysis Dam w expressed asi± and stolid 

on hard disk for subsequent mmlysis with the p(L fP soflwal~ 

(version 5．6，Axon Imtltlm~t Inc) Stati~cal sig ncar·。e 

was dcⅫ r．。d by pair。d ㈣  

Effect of dauricine on ~Vheli cell was 

held at一40mV，and面veil a 40mV，3O0msl Hz 

depolarizing pulse，lca re*tched its maximum ． Under 

this condition the acfivities of Na channel and T—type 

Ce 2 CUI'DL~[were completely inhibited， and L—type 

Ce 2 cur~ntwas n asured． Fivemin after perfusion 

州 th external solufion containing Dau l，10，and 100 

,
umol-L～，血e础 currents oflcawere reducedflom 

840±97．840 ±96．840±93 pA in the absence of 

Dauto 710-i-84(P<0．o5，n=6)，50O±61(P< 

O．01，n=6)．150-i-2o pA (P <0．Ol，n=6)， 

respectively． Dan 1． 10， and l00 vtmol‘L 

markedly reduced lf by l5．2 ％ ．4-2．2 ％ ，41 ％ 4-_ 

5 ％ ．and 82 ％ ±8％ ，respectively． Afterwashing 

OU[ Dau with external solution， the of lca 

partially returned (Fig 1) These results suggested 

thatDan inhibited ． 

75 ms 

Fig1． Effect of Dan∞ of guinea Pig ventriettlar 

sjⅡgle cel1． Holding l~ ential一40 mY；Com~numd 

p0t目1血I 40mY；Sthnu~ duration 3OO n碍． 

Effect of Dau on current-voltage relation· 

ship of Ica Cells Ie depo lm~ed from a holding 

potential of一40 mV to +60 mV in steps of 10 mV 

resultingin an activation andinactivation oflca． Th e 

amplitude of lca before and after exposure to Dan 1， 

10，an d 100 vtmol。L一 showed lower than predm~ 

level at membrane po tential 一20 mV to +60 mV- 

Themaximal activation oflca appeared at 0mV in the 

presence ofDau(Fig 2)． 

《 

Memb rane potential／mY 

2． Sulmrhnlm~ed current-voltage relali~m of 

I~fore and lifter 臼 0sure to 1． = 6， 霉 ± 一 

<O．05． ‘O．ol借 amtm1． 

Use-dependent effect of Dau on J0 ，ca 

was elicited by aWain of 20 depolarizing voltage steps 

from a Vh of 一40 mV 沁 a Vt 0mV depolarizingin 

duration 250Iris at affenquency of1 or 3Hz．Dau10 

~tmol·L一 inhibited ，ca al 1 Hz and 3 Hz to a similar 

extent，appearedto be less frequency-~ enaent．Dau 

inhibited lca in a normal use-depeedent(no[rev~Tse) 

manner(Fig 3)． 

× 

d 

d 

、  

5 

Pulse numbet 

Fig 3． Frequency-i~dependem block of Ic=by Dau． 

Peak Ⅷ measured dIl lg each#melⅡ．d口 control 

啪 di 0璐 and Dau 10 m咀。L_。． T1le m曲 of J af峨 ‘ 

drugapplication tDthe controlis shown． n ：5 cells． 

日P>0．05 3EIz． 

Th einhibition duringthelast pulse oftheWain at 
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1Hzwasnot significantthan at 3ttz(Tab1) 

lab 1． Ftt~ueney-independent inl~'bifion of Ica 

Dau． =S cells．2±s． >0．05 1l ． 

DISCUSS10N 

Rundown ofioI1jc cun~ tsis always a COilCerllin 

whole-ceU voltage．clm1]p ~cording． We minimized 

time-dependem changes in lca by usin窟l 曲 resistance 

pipettes filled with MgA1P 5 IT 。L～ ， and by 

performing the experiments ≤6 rain after membrane 

mpttme、 ． Moreover．a strict compare of tirflecouse 

0f lca was used in the experiment， in the Normal 

conuol group(n=4)，after 5，1O，15 min山e 

reduced only by 3．4 ％ ， 14．7 ％ ． 23．4 ％ ． 

respectively． Comparatively， in the experimental 

group．Dau 2 and 10 tanol。L f0f 10 min maikedly 

reduced lca by 28．4％ ， 59．3 ％ respectively，and 

after washing OtltDau， lca weFe par~aUy reoovered， 

indicating the effect of Dau ral lc was Not the 

consINIU~K3e ofthe rundown of，n
．  

Dera prolongedAPD in a use-dependentmannerin 

guinea pig papUlary muscles ． In cltnine Purkinje 
fibers，Dau prolongedAPD alfast rate and at slow rate 

to a similar extent、the effect of Dau ∞ APD like 

amiodarone ． In this experiment，Dau appean~ to 

be less frequency—dependent on inhibiting ， 
． The 

results above also suggestthatDau block，Kin a us~,- 

ae0enaent llkq．tuler． W e wil】fllrther investigate the 

effect of Dau on Ik． Dau inthbited lca in a 

concentration-dependent and frequency independent 

n1annef(not revel'Se) suggesting that Dau might be 

promising in the treating of y ythmia． 
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蝙蝠葛碱对豚鼠心室肌细胞 L型钙电流阻断作用 
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( 同济医科太学临床药理研究所，武汉市4313030； 
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关键词 塑堑蔓堕；膜片箝技术；钙通道；心肌 
培养的细胞 — — —— 

目的：研究蝙蝠葛碱对豚鼠心室肌细胞 L型钙电 

流的阻断作用及其特性 方法：利用全细胞记录 

方法，记录单个豚鼠心室肌细胞 L型钙电流． 结 

果：蝙蝠葛碱 l，10，100 m l-L一 可使钙电流分 

别减少 l5．2％ ±2．2％，41％±5％ 82％ ±8％． 

冲洗后 ，可使钙电流部分恢复，蝙蝠葛碱具有浓 

度依赖性阻断钙电流的作用． 在刺激频率 3 Hz 

与 l H7，其阻断钙电流的程度相似． 结论：蝙蝠 

葛碱具有阻断 L型钙电流的作用． 
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