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哇巴因抑制离体蟾蜍心脏收缩作用的 

时反应量一效关系 

， 幽  只 z 
(皖南医学院细胞电生理研究室，芜湖241001，中国) 

摘要 对离体蟾蜍心脏的收缩张力一心电同步记录，发 

现哇巴因(Oua)0．01—30 mmol·L叫抑翩收缩作用的 

张力抑制率 ．潜伏期，达蜂时间，半平衡时间，20 抑 

制 时间及心麻痹时 间均里浓度依赖性 <0．01)．且 

潜伏期和心麻痹时间为双曲线型四参致模型拟台，半 

平衡时间与对数浓度呈直线关系，表明Oua作用的发 

生与发展均存在时反应量一艘关系． 
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Effects of bretylium tosylate on eleetrophysiologie properties of norreal 

and digitalized papillary m uscles of guinea pigs 

LIU Yao—Chun ，ZHU Ping-Jun+LI Zhen-Yuan．YU De—Zhang 

(Department Physiology，Zhejiang Medical nl 积 ， d≈ zhou 310006， îna) 

ABsrRACT The effects of bretylium tosylate (BT) 

on the electrophysiologic properties of normal and d i- 

tal~．ed papfflary muscles isolated from guinee,p_呕B wet 

studied with regular glass m icroelectrode． BT pro- 

longed effectire refractory period (ERP)an d action po- 

tenti~l duration tAPD ) of normal papfllary m uscles— 

The ERP an d APD of papillary lm~scle$were shortened 

by pe rfoston with ouabain (Oua)0．2 pmol·L～ ． No 

recovery was seen in perfusion without drug for 30 

min— In digitalized papglary inuscles with Oua，ERP， 

APDs0·and ApDse were prolonged by BT l20 um o1 

．L from 175士20．187士20，and l 46士2l Ius to 222 
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士 21．220士 19，and 190士 19 ms．respectively． The 

results demonstrated  that BT ca prolong ERP aDd 

APD of papillary muscles digRalh~．ed with Oua· 

KEY W 0RDS papillary m uscles{electrophysiology； 

bTctylium lOS—ate{ouabain 

Bretylium tosylate (BT) is an anti—af— 

rhythmic agent of class III． BT prolongs the 

effective refractory period (ERP)and action 

potential duration (APD)of isolated Purkin_忙 

fibers and ventrieular m yocardium ． BT is ef_ 

fective on various arrhIythra jas，but centrover— 

sial resuItS have been reported on those in- 

duced by digitalis ’ ． This paper studied the 
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effects of BT on the electrophysiologic proper— 

ties of norm al and digitallzed papillary m uscles 

of guinea pigs． 

M ATERIALS AND M ETHODS 

Forty—eight guinea pigs 

41 2土 。 45 g·were used． 

of either sex， weighing 

The methods and equip 

m ents were sam e柚 previous reports[。。 
．  

After ERP and parameters of transm embrane 

potent~ls of papflMry m uscles had been determ ined，a 

perfuston of 30 min was made with Tyrode Ps solution 

containing different concentrations of BT ． ERP and 

parameters of transmembrane potentials were deter— 

mined again finally- 

The papillary m uscles were perfused with solution 

containing Oua 0．2 Bmol·L_。for 30 min． ERP and 

parameters of transmembrane potentials were recorded 

before and after O ua perfusion． Then a perfusion of 

30 min with drug—free solution was allowed to observe 

the sus raining action of Oua- In another group．after 

Oua was washed out．the perfusion was turned tO solo— 

tion containing BT 120 Bmol·L_。for 30 min． The el- 

fects of BT on the eIectrophysioIogic properties of digi— 

talized papflMry m uscles were observed． The results 

were compared w ith those obtained in the$arrle group 

after Oua or with those obtained in other group after 

drug—free perfusion Only results obtained from the 

sam e cell were analyzed- BT and Oua were purchased 

from Sisma Co． 

RESULTS 

Afcer perfusion of BT for 30 min．there 

appeared a prolongation of ERP，A PD ge，and 

A PDs0． The prolongations of ERP and APD 

were related to the concentration of BT ． No 

significant changes in the resting potential 

(RP)，action potent~l amplitude (APA )，and 

m axim al velocity of phase O depolarization 

( )were detected in 1．2 and l2 umol·L-。． 

but a slight lowering in 120 vmol·L一 (Tab 

1)． 

There exist a progressive decrease in all 

parameters by perfusion of Oua 0．2~tmol·L一 

for 30 min． The changed parameters showed 

a further decrease in perfuslon of d rug—·free so-- 

lution for 30 min． In the group perfused with 

BT l20 mol·L-。，ERP，APD。0，and APD50 

were prolonged，but oo sisnificant improve— 

m efit in other decreased param eters w as f0und 

(Tab 1)． 

Tab 1- Effects or bretyfium tosylate (BT)on electrophysluiogt~properties of normal and dtgltallzed papillary 

mulelei with mml~ltn (Oua)0-2 pmol·L_。． n： 12 guinea pigs， 土 & ’P> O．05，‘P< O．01删 centre1． ‘P> 

0 05．‘P< O．05， ‘K O．01 Oua． 
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DISCUSSION 

M iura and Biedert dem onstrated that 3 

the changes of transmem brane potentials of 

PUrkinje fibers induced by a 30 min perfusion 
。f Oua 0．2 m。J．L一 showed n。 fecOvery in 4 

60 m in perfusion with drug—free solution． 

The sam e results w ere obtained in ou r study． 5 

The results suggested that the prO1onga ciOns 

of ERP and APD in the digitalized papillary 

m u scles were related to BT． Oua can selee— 

tively inhibit AT Pase and induce an increase in 

intracellular Ca“ ． The increase of intracellu一 

laf Ca concentration augm ented outward K 

current So that ERP and A PD were shortened． 

It has been reported that BT may decrease 

outw ard K current in ventricular celIs of 

chick em bryo ． T ron and coworkers dem on— 

strafed that BT increased the activity of N a十一 

K pum p in depolarized lymphocytes and 

Vintent JL ，Oufaye Pt Berre J·Kahn RJ． Bretyllum in 

seve[e ventricular arrhythm ias associated w ith digitalis 

intoxication- Am J ⋯  '!lf 1984 F 2：604— 9． 

L J ZY． Com parison of effects of propranolol on action 

potennal~ of normal and hypox Je m yoeardMl~elh． 

Acta Pha⋯ c“ 8' 1986‘7 ：47— 50． 

Zhu PJt Liu YCt L J ZY t Yu DZ· El ctrophysi。10Bic e 

leers of,ophoearplne 0n papillary m uscle in guinea pig· 
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M Jura DS ，B Jedert S． Cellular mechanisms of dt$ital~ 

action． Clin Pha⋯  1985I 25 ：490— 500． 

Bkally G ， Payer M D ，Benabderrazik M ，Saev~ R ，Re— 

naud JF。 Baeaner M ， af． Intratellular bretyEui-fl 

bloeks Na+ and K+ ourTentg in heart cells． 

P Ⅱrm4 col I988‘lEl ：389—97． 

Trbn L ，Pieri C ，M ~rtln T ，Balkay L，Em rl M ． Dam — 

janovJch s· Bretylium ㈨ e目a K 一Na pump activation 

that is~dependent of Na ／H exchange"in depolarized 

rat．m 口ule and human lym pho~yte*t 

， I 1990I 27 }l307— 11 

played a role in the fepolafjzatiOn of trans- 

bm。potentia1。 ·The res 1 s s gg。st。d A 
that BT m ay play a improving role on the elec— 

lrOphysjOlOgIc properties of the digitalized 

papillary muscles by pfolOngatjons of ERP and 

APD． 
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摘要 常规微 电极 方法观察 溴苄铵托 酉酸盐(BT)对 

正常和洋地黄化豚鼠乳头状肌电生理特性的影响，BT 

同步延长正常乳头状肌的ERP和 APD． 哇巴因0．2 

pmol·L 缩短 ERP和 APD． 冲洗30 rain无恢复． 

换以 BT 120 pmol·L_。灌流使 ERP，APD90和 APDH分 

别从175士20，187土2O和146土21 ms延长到222士21． 

220土19和 190土19 ms． 提示 BT对洋地黄化乳头状 

肌电生理特性有改善作用． 
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