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Effects of dauricine， quinidine， and sotalol on action potential duration of 

papillary muscles in vitro 
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AIM ：To comparethe characteristics of danridne， 

sotalol，and quinidine on action potential duration 

(APD)． METHODS：Using intra~llular micro- 

decmxle method to record APD in guinea pig 

papillary muscles． RESULTS：Daurlcine 20 “nd 

·L一 prolong ed acti叽 potential at 90 ％ rer~ a- 

tion，the percent ofAPD 0~olong atlon嘲 e 22±8， 

11±6，9±5，7±5，6±3，4．3±2．8，4．5±2．8 

at the cycle lengths 0f 200—2O0o ms．danriciae 

became rllOl~effectiveinlengtheningAPD at short 

cyde lengths． The effect of dan rlcine oll 

prolongingAPD exhibited normal use-dependence， 

whe瑚 squ~ dtne 1 mnol·L1 and~gslo[10 “mol 

·L were k effective in lengthening APD at 

short cycle lengths． The effect of quinidlne and 

sotalol oil APD exhibited reverse use-dependence． 

0oNCLUSS10N：Tbe effect of dauridne oft APD 

At present， many drugs with class Ⅲ 

pmpertles experimentally(including class I and class 

Ⅲ anti—arrhythmie drugs)exhibited reverse use- 

dependenceL As a result of rcverse use- 

dependence． these drags have kss effect during 

tachyeardias． Conversely， during  bradycardia or 

after a long diastolic interval (eg，compensatory 

pause after ectoplc)， these drugs may induce 

maximum pmlong atlon of action potentiaI duration 

(APD)． Excessive lengthe ng of APD with these 

drugs have been associated with development of 

early afterdepolarizations(EAD)，triggered activity 

(TA)，and even Tors8de de Pointes(TdP) They 

suggested that the therapeutic potential of new class 

Ⅲ dmgs should have a weak ability to prolong 

repolarization at fast heart rates． which would 
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increase their effectiveness in terminating 

tachycardias[2,3 J
． 

Dauridne， a bisha nzyl tetrahydroisoquinoline 

derivative， was isolated from rNzortle of 

,Menispermum dauricum DC． Its anti—aYrhythmie 

effect was found in animals[ t 5。
．
it prolonged APD 

with a use-dependent 1Tl&llDer in canine Purkinje 

HbersL ． In this study． we colqlpare its 

electrophysiologic features on prolonging APD with 

quinidine and sotalol in guinea pig papillary muscles． 

M A1ERIALS AND ⅡH 旧『DS 

CrlliIle~pigs of dther sex weighing 280± 5 31 g ( = 

34)，provided from the Expe血 m tal Aninud Ceater of Ton i 

Med ical university． w decapitated and the hearts were 

super[used with cold Tyro& ’s solution． 1~olated  papillary 

muscle of right ventricle wR8 mounted on a tissue hath and 

perfused with TyP e’s solution(35±1℃)gassed with O2 

The Ty,ede’s solution contained Naa 137．Ka 5．4．CaCI2 

1．8，MgCI21．05，gluc~e10．m 10 一L (pH 7．2 
— 7．4) 

The preparation stimulated (Nihon Kohden．Japan) 

at a com~ol basic cyclelength of1000ins，1ins squarewave， 

and 150 ％ of the diastolic threshoH． T~ embrane 

potentials were led to the microelectrode amplifier(SWF-1， 

Chengdu Irdtrtmleat Factory)by a standard intracellular gIa 

electrodefilled withKC1 3mdl—L一 having resistemoe of10— 

30 Mg The signa1s were disphyed on。 ll唧 (SBR-1， 

Shantou Electronic lr~trument Factory)and fed to~ pllter 

(Compaq 486)． 

(1)Aftea"a stabflizationinTyrode's solutlon for1 h，the 

action potentialswe retarded at cyclelengtKs of 200—2000 

IT Tissuew&s stimulatedforatleast 3 rain at a cyclelength 

before recording． Then the preparations were super[used 

with quinldlne1tamol，L ．actionpe tentlalswere recorded  at 

variom cycle lengtKs after 30 min． (2)Sotalol group (3) 

I~uricine group． 

I)auricine wR8 kindly supplied  by Dr PAN Xi—Ping  

(PharmaceuticalCollegeofToo# MedicalUniversity)．was a 

whitepowder，M 624，mp 103—104℃ ，purity>99％ 

It wR8 dlssofved  in distilled  water to 1 rmnd ·L ， and 

refrigerated Sotalol and quinidine sulfate wore purchased 

Sigma．nd rigerated  stock solution of 10 mmol，L 
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The statistical analysis of re ts were made with [mired 

t．test amt t了t 

RESULTS 

Quinidine As the mntrol，action potentials 

were reeorded at 1，2，and 3 h，the AeI39n were 

168±18。172±19．mad171±21ms( 二4)atthe 

cycle of1o00 rn8，theAPDg0am ong 1，2，3 h vcere 

not significantly different(P>0．05)． 

At quinidine 1 fm]o[’L ， AP was 

prolonged，part{cularly at longer cycle length． At 

the cycle lengths of 200，300，400，600，800， 

1000，2000 ms，the percent Of APr prolong ation 

were 2．8±1．8，6±4，9± 4，9±4，11±4，13 

±5，16±7 ( = 10)，respectively． Quinidine 

became less effective in lengthening APD at short 

cycle lengths． iIs effect exhibited reverse use— 

dependence tTab 1，Fig 1，2)． 

Sotalol At s。talol 10 tmaol—L一 ，APl was 

prolong ed ，particularly at long er cycle length． At 

the cycle lengths of 200，300，400，600，8o0， 

1000，2000 1TtS，the percent of APDgo prolong ation 

were 8．5±1．8，8．4±1．2，10．0±2．6，11±3，11 

±3，13±4，16± 4 ( = 10)，respectively． 

Similar to qulnidine．sotalol beeai／le 1e．s8 effective in 

lengthening  APD at short cycle leng ths，Its effect 

exhibited reverse use dependence( 1，№ 1，2)． 
Dauridne At dauridne 20 t,mol·L 1，API 

was prolonged ，~ntrast to quinidine mad mtedol， 

particularly at shorter cycle leng th At the cycle 

lengths of 200，300，400，600，800，1000，2000 

ms，thepercent ofAPT prolongationwere 22±8， 

20C0ms 60Oms 

， 

E 

8 

1OOm5 

200 ms 

F龟 1． Effet~ ofqⅡini曲le(Q)，s0ta】0I(S)，da cj畔 (D) 
mI action potential duratiml at veriot~cyclelengthsin guinea 

pig papillarymII9cle— C contro1． 

旦 

里 

4  

Cycle lengthsis 

Fig 2． U蛐-出 日ldenoe of danricine ml APD in g 嘲 pig 

pap~lhrymuscles：contrastto qⅡi 曲 le and sotalo1． 

Tab1． Effects of dam-icine，quinidine，and sotalol∞ AP in pig p~ Uary nlllR~~ ． 

：10muscles l0 hearts)，置±s． ap>0．05，bP<0．0S， P<0．01 ~xmtm1． 
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11 ±6，9± 5，7±5，6± 3，4 3=2．8，4．5±2．8 

( = l0)，respectively Daurieine becmne more 

effective in lengthening API)at short cyete lengths， 

Its effect exhibited nornla]USC—dependence t Fah 1， 

Fig1 2) 

DISCU SloN 

Quinidine blocked Na current and HIUltiple 

cardiac K currents is a consequence of its K — 

charme r—blocking  actions，quinidine prolonged action 

potentials in most cardiac celt~ Ihis effect js in．o~,l 

prominent at slow rates(reverse use-dependence) 

Quinidine cronsisteutlv elicited EAI)at slow heart 

beatslf ． It was estimated that 2 ％ 8 ％ of 

patients who received quinidine therapy would 

develop Iliarked QT interva[ prolongation and 

TdPL Sotalol is non一~[ective 3 adrenergic 

receptor antagonist that alto protong ed APD by 

inhibiting delayed rectifier K currents． Similar to 

quinidine．its effect on APD exhibited rever~e use 

dependence，Sotatol cau~d E )and TA in t!itro 

and TdP in patients̈ J In this study
． wP found 

that quinidine and ~taloi prolonged APD as use— 
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， 一 ；， 
蝙蝠葛碱．奎尼丁和索他洛尔对离体乳头状肌 

动作电位时程的作用 

郭东林，曾繁典_胡紫家 ， ≥、 
再 芙 药理研究所．武汉市430030，中国) 

dependence manner in guinea pig papillary muscles． 

The results were similar 1。th。se(1escribed aboye 关键词 蝙蝠葛碱；奎尼丁；索他洛尔 

Our results suggested that dauricine exhibit 

normal use-dependence on prolong ing APD COntrast 

∞ qu{nidine and sotalo1． Recently．we f0und that 

dauricine inhibited the EAD induced hy quinidine 

The studies indicate that daurieine may be~Dme the 

‘idea l’anti arrhyihmic drug
． obviously．it is very 

impo~ant to further study anti arrhythmic 

properties and mechanism of dauricine on ionic 

channels in cardiac repolarization by compa rison with 

quinidine or other dass 1II drugs． 
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目的：观察塘蝠葛碱对豚鼠乳头状肌的动作电位 

是否具有使用依赖性特征。并与奎尼丁、索他洛 

尔作平行比较． 方法：利用细胞 内微电极技术记 

录豚鼠乳头袄肌跨膜动作电位． 结果：塘蝠葛碱 

20,uraot·L-1能明显延长乳头状肌跨膜动作电位时 

程，在刺 激 周 长 为 200，300，400，6O0，800， 

1000，2000 rns时，其延长动作电位时程的百分率 

删 为 22±8，11±6，9±5，7±5，6±3，4．3 

±2．8，4．5±2．8，蝙蝠葛碱延长动作电位时程作 

用于刺激周期较短时作用明显，呈使用依赖性特 

征．而奎尼丁 1／*mol·L 和索他洛尔 10 mId 
·L 延长动作电位时程作用随刺激周期延长而增 

强，呈现逆向使用依赖性特征． 结论：塘蝠葛碱 

使用依赖性延长豚鼠乳头状肌动作电位时程． 
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