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Dauricine suppressed CsC1-induced early afterdepolarizations and 

triggered arrhythmias in rabbit heart in vivo 1 
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AIM ：To studythe effect ofdauricine ouCsO—induced 

early afierdepolarizations (EAD ) and ventricular 

arrhythmias iI1 rabbits M ETHODS： Monophasic 

action potentials(MlAP)of the left ventricle of t}le 

rabbitheart in situ were recorded wi血 recorain~ 

techniqLie． CsC1 l一2 miTIO1．kg iV was used to 

induee EAD and ventficular arrhythmias ． RI强UIfTS： 

CsO resulted in decrease of MAP ampfitude ( PA． 

P<0 05)and prolongation ofMlAP duration at 90％ 

repolafizafion (MAPD~，P<0．01)，QRS，and R．R 

duration(P<0．05)compared w油 those beforeo l 

iu the daoricine and coutlDl group． CsC1 injection 

indaced EAD t}lat ap0eared within about 30 s and 

disappeared 5 — 15 n'tin thereafter． EAD always 

preceded ventrieular arthythmias including ventricular 

premature beats and paroxysmal ventricular tachycardia 

1 EAD ampfitude(EADA)in the dauricine group 

(26％ ±9％ of M P̂ )was smaller t}lan that in the 

coutlDI group(52％土5％ ofMAPA，P<0．05)and 

t}le incidence of a丌tl讪m in daudcine group (28％) 

was 1ower than that iI1 COUtlDl group (8o ％ ， P < 

O．惦 )． CONC叫 S10N： Dauricine exerted an 

antagonistic eflbct oil EAD and suppressed triggered 

ventricular arrhyttmaias by decreasing EADA ． 

INTRODUCTION 

Triggered acfivity resulting from early after 
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depolarizations fl )has been proposed as oue ofthe 

mechanisms responsible for ventricular armythm~  

Cesium c~onde(CsC1)has been widely used iI1 the 

induction of队 D in vitro and in v m to study t}le 

mechanisms of arrhythrnias and anti-ardlythmic drugs． 

In previous studies we demonstrated t}lat dauricine．a 

bisbenzylisoquinoline alkaloid derivative， exerted an 

antagonistic action to early afierdcpo larizations induced 

by qninidine and delayed aftordepolarizations by 

many inducers such as phenylephrine， isoprenaline， 

ouabain，and caffeineL in guinea pigpapillary muscle 

The effect of dauficine on 队 D in vivo has not been 

re邮删 ． This stLidy aimedtofu／ther studyt}le effect 

of dauficine ou EAD and ventricular arrhythmias 

induced byCsCliI1 rabbits． 

MATERIALS AND METHODS 

Drugs Dauricine was a white powder supplied 

bv Dr PAN Xi—Ping (Division of P1ant Chemistry of 

t}lis Institute， 624，mp 103一l04 ℃ ，purity> 

98％)． It was dissolved in I1o1~ saline【0 0．5 g- 

L一 ．pH 6．5—6．8． CsC1was imrchasedfrom Sigma 

Coand dissolvedin normal salineto 0．5mol-L_ 

Experimental procedure Rabbits of either 

sex weighing 【2．3± 0．4)kg，provided by恤 

Experimental Animal Center of T(mg Medical 

Unjve ity(Certificate numbers of rabbits and anitaal 

house：19-025 and 19-019)，were randomly divided 

intotwo groups：【1)dauricine 0．5“喀’ ’min iv 

for 24 min； (2)normal saline(NS)1 mL·kP · 

rain iv for 24 min． Ⅵmen monophasic action 

potentials(MAP)and E0G recordings were obtained 

afteriIltr'dvenous infusion ofdauricineor NS．CsC1l一 

2 rra~ l·k￡一 was administrated into the fen~ral vein 

over a15—30 s period． Similar recordingsweremade 

afte~ivC fh at 1east 20mill 
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M Ap recording Rabbits were anesthetized witI1 

sodium pentobarbital(36 mg’ )． ne femoral 

vein was cannuhted for inj~ction of drugs After lefc 

stemotomy．山e heart was exposed and suspended in 

pericardial cradle． A quadripolar contact electrode 

cathe~r(7F)for pacing and MAP recording (El? 

T~chnologies．Sunnyvale CA，USA)was introduced 

into山eleftventriclethrou血 atiny slabwoundmadein 

the free wall The electrode tip was placed against the 

left ventricular anterior endocardimri close to山e apex． 

MAP signals were amplified by a hi曲 input 

impedance． MAP DC—coupled isolated ， differential 

prearnplitier (Model 30o． EP T~chnologies) ． 

TogetherwitI1 surface ECGlead 11．MAP signalswere 

simultaneously displayed on oscilloscope and printed out 

off 8 channel physiologic recorder fModel RM 6OO0． 

Nihon Kohden)at pape r speeds of 25—100inrn·s-。． 

The fiequency response of the MAP recording system 

wasDC t0 5O【xJHz． 

Definitions and measurement (1)MAP 

amplitude (MAPA)：the potential difference between 

the diastolic b~eline and山e cre~t ofthe plateau phase． 

(2)MAP duration at 90％ repolarization(MAPD~0)： 

int~rval in seconds from the onset of local activation to 

山e time of 90％ mpolarizafion． (3)EAD：either 

delay in repolarization or true depolarizations occurring 

during p'base 2 or 3 of山eMAP． (4)EAD amplitude 

【EADA)：the difference betwe~n phase 4 andthefirst 

deviation or 山e crest of EAD from the stnoo山 

repolarization was defined as 山e percent of MAPA 

(EADA／MAPA x l0o％)． (5) EAD coupling 

interval(F_aDO)：the-nterval between phase 0 ofthe 

MAP and the peak or shoalder of the EAD 山砒 

developedL -6．． 

Data analysis Data weI℃expressed as ± 

Statistical comparisons ofresuIts were pe rformed wi山 

t-test or chi—square test． 

RESIⅡfTS 

Effect of CsCl叫 MAPA，MAH)9o，QRS， 

andR-R duration Before intrav~ff!ous ini~ction of 

CsCl，MAPA decreased and MAPD~，QRS duration 

pmlonged in the dauricilae group 坩 tho~e in co ntrol 

group(P<0．05)． CsCl1—2／111／lOl_ ivresulted 

in decrease ofMAPA(P<0．o5)and prolongation of 

MAPI~1(P<0．01)，QRS，and R—R duration(P< 

0．05)compared with before iv CsC1 in the danricine 

andcontrol group(Tab 1)． 

Tab 1． CsC1．induced 曲口】ges of MAPA， MAH  

duration of QRS，and R-R of rabbit h咖 ． 牙±s 
>0．05．b／,<0

．05，cp<0．01 ~tmtro1． 

<0 05． P<0．01 w beb~tre-v CsC1， 

Effect of daurieine 0nEAD and ventricular 

arrhythm~ by CsC1 AU MAP showed a smooth 

repolarization wi山 no sign ofEAD and no ventrictdar 

arrhythmias vcere pre~nt on E0G 0f all mbbits before 

CsC1 was inj~cteA(Fig 1A)．CsCI injection induced 

EAD that appearedwithin about 30 sand di 司 5 

— 15 rain thereafter． EAD always preceded yentricular 

arrhythmias including ventficular premature beats and 

paroxysmal ventricular tachicardia(Fig IB)． There 

was no significantdifference ofEAD incidence between 

dam'icineandcontrol group(P>0．05)． In cotltlast， 

the队 DA In the dattricine group (26％ ±9％ of 

MAPA)was smaller山an that in the control group 

(52％±5％ ofMAPA，P<0．05，Fig 1C)and the 

incidence of arthytt~ asinthe dauricine group(28％) 

was lowerthan山at in the control group(踯 ％．P< 

0．05．Tab 2)． 

Tab2． Effects of dam'icine c0．5 g·L一 ·rain一 iv x 24 

rain)on EAD and triggered ventricular arrhy恤nias in 

hhe rabbitheart／ns／tu． x±s 

P>0．05．bP <0．05 control 

J 
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Fig1． Efiect of dam~cLne m  early afterdel~ 一 

dm玛 (EAD)and U'i~gered venlarieular arrh ias 

reduced c 】in tablet heart． A)No EAD 

0ccIm_ed bef0reivC《 1． n=5rabbits． BI l1— 

2瑚nDl’kg。。 -in曲cedEAD aI1dla-i~．mred ve~la'i· 

cl 煳 ture(vP)． n=7ml~its．C) IIriciI1e 

12 mg’kg‘。iv pre~eabllent induced decrease 0f EAD 

amplitude and occurren0e of triggered venlaric~ a" 

ar吐 tlⅡ 鹕 ． n=7 mhhits． 

CsCl has been shown to depolarize the membrane 

potential and depress the plateau of the action 

potential ． It iS primarily a bloeker of the inward 

reed n呈 potassium current (11,1) and prolongs 

relmlarizaton leading to generation of EADL ． In this 

study，Csa 1—2 mmol· decreased MAPA and 

prolonged MAH ，QRs，and R-R duration． The 

EAD were induced witl~n about 3O s after C 

irJiection． VeIltricular arrhythr~as were always 

preceded bythe development ofEAD and occurr~ only 

when EAD attained a certain amplh de． This present 

results are in accordance with those of Takahashi N．et 

纠 and IN Francisco[9_and suggest that吐Ie EAD were 

closely related to arrhythm~ ． 

EAJ) may 12~cllr when an inward depolarizing 

ctm'ent exceeds an outward repolarizing current drying 

phase 2 or phase 3 of the ~ 'dlac action potential 

Increase of the f0rifler or decrease of the latter should 

facilitate EAD to develop It was suggested山at the 

currents related to the induction of EAD 眦 mainly 

slow inward calcium ． so~iUlT1 window current and 

repolmizing potassium ctm'ent~． 1he present ~tata 

demonstrated that ~uricine decreased EADA and 

reduced the inci~nce of ventricular arrhy~ as 

triggered by EAD may suggest that~uricine has 

an antagonistic effect Oil EAJ)and suppresses triggered 

veiltricular anhv吐Imias by decreasing EADA ． A recent 

study in guinea pig pao~ry muscles showed that 

dauricine could inhibit so~iunl and calcium cur0erltSL ⋯． 

Ⅱ s depressant effect of dauricme oll EAD coaid be 

dueto a decrease oftheinward depolarizing cur0ellts． 
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蝙蝠葛碱抑制氯化铯诱发家兔在体心脏 

早后除极及心律失常 7／+z， 

r／ y >． 
夏敬生 ，屠 洪，，李 真，曾 典‘(同济 

医科大学临床药理研究所，武汉430030；r 东 

深圳红十字会医院心内科，深圳518029，中国) 

关键词 塑兰塑； 皇些；堑 堡墨堂 

目的：研究蝙蝠葛碱对氯化铯诱发家兔在体心脏 

早后除极及触发性心律失常的作用． 方法：采用 

单向动作电位记录技术记录家兔在体心脏单向动 

作电位，用氯化铯诱发家兔心脏早后除极及触发 

性心律失常． 结果：静脉注射氯化铯 l一2 mmol- 

k窖 后 MAPA降低，MAPD~，QRS和R．R间期明 

显延长． 给氯化铯后 30 s左右出现早后除极，并 

由此触发室性早搏和室性心动过速． 蝙蝠葛碱降 

低早后除极幅度和心律失常发生率． 早后除极幅 

度对照组 为52％±5％，蝙蝠葛碱组为26％ ± 

9％ (P<0．05)． 心律失 常发生率对照组为 

册 ％，蝙蝠葛碱组为28％ (P<0．05)．结论：蝙 

蝠葛碱具有抗氯化铯所致早后除极及触发性心律 

失常作用． 

、

’  

(责任编辑 朱倩蓉) 

《现代药理实验方法》出版 

中国药理学会理事长、中国医学科学院药物研究所张均田教授主编的《现代药理实验方法》已由北 

京医科大学中国协和医科大学联合出版社于 1998年lO月出版，全书380多万字，分上下册、29篇、158 

章，并附有近干幅插图． 

此书以介绍现代药理学的新方法和新技术为主旨，融分子生物学、生物化学、生理学、细胞生物 

学、免疫学、毒理学、药物化学、计算机及现代仪器分析技术于一体，按照不同类型(整体、离休、组 

织培养)，不同层次(整体、组织、细胞、亚细胞和分子水平)分章分节述说． 

编者和作者是活跃在各专业领域里的有实践经验的科学工作者，他们之中有老一辈科学家、年富力 

强的中年学者以及有才华的青年科学工作者和博士生．美国、加拿大、澳大利亚、德国和瑞典的一些科 

学家和华裔学者亦欣然命笔，加人了编著者的行列． 

本书题材广泛，内容新颖，能够满足药理学及其他相关学科基础研究工作者的共同需要，是药理学 
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