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呋喃二氢毗啶 I对离体兔心全心缺血再灌注损 

伤的保护作用 

刘德强、赵德化、盛宝恒 

(第四军医大学药理教研室．西安710032，中国) 

摄耍 离休兔心全心缺血 30m|n，再灌注 l h，使心 

肌损伤逐渐加重．呋哺二氢毗睫 l 20／~mol·L 能明 

显抑制缺血心肌肌酸胃I醴激酶、 羟丁酸脱氢酶、丙 

二醛的释放量：减少蛱血复灌心肌钙、钠古量；降低 

缺血复灌心肌冠脉阻力的增加．预防再灌注心律失常 

的发生．挺示诙药保护心肌与减少缺血心肌钙古量及 

脂质过氧化程度有关． 

关键词 钙通道阻滞剂；二氢毗碇类 心肌再灌注损 

伤；脂质过氧化；钙：钠：钾 
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Effects of isocorydine o
．n action potentials in isolated canie Purkinje fibers 

antl venⅡ IIIar m uscles‘ 

ZHAO Yong—Qiang，LI Guj—Rong．ZHANG Dian—Zcng，ZHAO Geng--Sheng 

fDepartment ofPharmacology， 卜a Medical University， 卜口 710061，China) 

^BSTR^CT Standard microelcc trode techniques 

wire usedto studythe eff~ ofjsoen rydine『Iscc )on 

potential characteristics of canin~ cardiac Pu _n{c 

丘be陪 (PF)and ventrJenlar myo~rdium M)in 

vitro．In PF．the action potential durations fAPD)， 

APD ． and APD帕， weDg prolonged at 3 Ol· 

L-‘ but shortened at 30 ⅢnO卜 L～ by Isoc． The 

action po~ntia1 ampfitude(APA)and the maximal 

upstroke velocit~IV_u)wm decreased atlo0肿  - 
L-‘． In VM ． the action poten tial characteristics were 

change d byIso~at abOVC 30 mOl·L一． APD蚰 was 

血ortcncd but APD帕 w船 prolonged． “ were de- 

creased at 30 ⅢnO1·L一． The effective refractory pe- 

rind(ERP)was prolonged by Isoc in PF and VM． 
Thc res'dits suggest that Isoc may interfere with K’． 

Na 。 and Ca什 e~Lrrcnt．s in myocardiac cell 
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membrane at different conce ntrttions． 
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Is0cDr’ydine(Isoc)，an alkaloid contained 

in many plants including Dacty8capnos 

c4埘如船 (Hutch)and Dicramostigraa 

podum fMaxim)Fedde， possesses a potent 
anti-arrhythmic effect~”

． Electrophysio1ogical 

study has shown that Isoc 30 1·
．
um O 

L-。reduced the APA of rabbit sinoatria1 node 

and the spontaneous elec(ica1 activity induced 

by Ba2+ ion in guinea pig VM (2)
． It was oon． 

sidervd that Isoc may inhibit the slow calcium 

inward current． The purD0se of this study 

was to elucidate the effects of Isoc on action 

potentials of canine PF and VM to revea1 the 

basic m echanism 0fits anti-arrhythm ic effect． 
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M ^TERÎ LS AND M ETHODS 

Adu]t mongrel dogs ofvi~hvr sex weighing 

l‘± SD 4 kg werc anesthetized with iv 

pentobabital(30 mg·kg )．The heart was 

put in oxygenated Tyroders solution． Several 

Purkink—ventricuinr myocardiac preparations 

dissectnd from theendocardial surface ofboth 

ventriculars wfr~immersed in the T~odc／s 80- 

lution(pH 7‘4．7U)．Th preparation were 

fixed with fine pins to bath and superfused 

ththeTyrode's solution， gassedwith 100％ 

02，PH 7．2-7‘4(37±0．5℃ )，in a flow rate of 

10 ml·m in一． Thc preparations were stim u． 

1ated with |auare wavc Pul∞ of twice the 

th reshoIdintensityan d 3msdurationin 1Hz． 

The transmem bran e potentials wgre re． 

corded with glasa m roelectrodes filied  wi血 

xCI 3 mol·L and having a tip rosistanoc 

of lO一30 M n． Thc potentials w硼 amplified  

by a microelectrode amplifier(MEz_一7101) 

and displayed on the upper line of a doub~ 

bem  oscilloscope and photographed ． The 

first derlative(dV／dt)of the action potential 
upstroke was obtained by a d讧rerentiator with 

a time constantof20 ps．and displayed on the 

】ower】ine of the oscillosco pe simutancously． 

The effective refractory period was studied  

’ th the method ofcoup~ng stimuli． After all 

the preparations had been stablized in 
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superfnsion with Tyrode s solution for 2 h． 

APA． m aximal rate of rise of phase 0 

dePf’larization of the action potentials 

( I)。APD (including APD and APDs~)， 
and ERP weI'C recorded during control 

period． 111en。 Isoc was added  into Tyrode s 

solution successively I-300~raol·L一‘ for PF 

and VM ． M casBrements were made after 

15-20 rain exposure to each conecntratioll of 

Isoc． 

IESULTs 

Effects ofIso c on actioa petea tlaldtarac- 

teristks h PFs The data from 8 experim ents 

were shown in Tab 1． The records from one 

experiment wer shown in Fig 1． No signifi· 

cant changes occured  dur ing 20 min of 

superfusion with Isoc l pm ol· L～． In the 

presenoeofIso c 3 pmol·L～。 theAPD ~e and 

APD and ERP were prolonged ． Isoc 100 

／~maol·L decrea sedtheAPA and u． In 

addation． APA was sbortco ed fur~he r but 

ERP2tmained a slight prolongation．Isoc 300 

pmol· L一。 caused  the preparations to be- 

come unresponsive to elec trical drive． These 

effects of Isoc on action potential characteris- 

tics in PF wfr~ partly re vcrsible af 45-60 

rain of superfusion with drug--free Tyrode／s 

so lusion． 

Efleetsoflm ~Oll actlea peteutiah ofVM  

Tab1． Effects ofImceryah~朔 -dIo- n·，l 0，tso&t~l“-h Parkh,k ~ lrll =8 dD ’·Id~,eatrkalar 

myoctrdllm (̂-6doI，】， 8D． ’P>O．05。 ¨P< 05． ⋯ P<O．01． 

hocorydine APA “ APD AP1]l蛐 ERP 

(#tool·L ) (mV) ·s ) (mB) (ms) (ms) 
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H誓 1． Efleets of Im ee~dim  oR Isolated caulae 

P- h fiber actlou potentIt1．． TIN experlmemt Wits 

l~tfoxmedlltke ¨ me鲥 Itkr~mghoutthe柚 c伽  e 

~l~ltltelII _∞ r lie emaeeat~atlma． Up rU~,．tag 

Ii"m m lr-Ⅱe p咖 n-h； IO’rer tracing 薯 flmt ded． 

vativeofthe actionpotential ups~'oke‘ ． 

The experiments were perforraed in 6 

preparations． Thc results are sum marized in 

Tab 1． Isoc 10 #mol·L had no consistent 

effects to al1 parameters． At 30 #tool· L一 。 

Isoc prolonged the duration 0f ERP and 

APD In individuaI preparationst however， 

thel'c Were a decrease jn APD ql coupled with 

alterations in the action potential plateau． At 

100 ／~mol· L_’ there were a reduc~on of 

APD5o (sho~ened period of plateau)。while 
ERP and API)y0 were further prolonged． 

Following 3o0 pm ol· L— perfusion the re— 

duction of APA and m oecured， but the 

forl~ef was insignificant A further shorten． 

ing of APD se and a prolongation con— 

tinuously of ERP were seen． In addation， 

the citeets ofIsoc described above were re， 

ver*~d as the preparations was exposed  to 

Is0c—fr0e perfusive solution； reversibility 

was．however， not rapid nor complete 

DISCUSS10N 

The expenmenfs described in this paper 

confirm that Isoc elicits a prOl0ngati0ns Of 

APD jn PF as wel1 as in VM ． It was also 

shown that higher conc~ntration of Isoc pro． 

duced a secondary shortening 0r APDs 

accompainied by a decreased in The 

prolongation of APDs is sirnular to our prc- 

vious results in guinea pig papillary muscles 

and rabbit VM ‘IJ。 but there were a less sensi- 

tivity than rabbit were． 

Inhibition of outward K+-cul'~ents can 

lead to a prolonga~on of APD s1．J． It would 

be COSidered  that Isoc may inhibit the Ix． 

Furtherm ore。 Ixl may be specifically de- 

creased byIsoc· because IxI accounts forthe 

prolongation especially of late phase of the 

action potentials‘ ． which may be the major 

effec ts oflsoc． 

The depressive effec t of Isoc on x 

were only observed  at highest c0ncentrati0n 

(ie，3O0#tool·L )．It was establishcd that 

． 
can indirec t represents the inward so— 

dium CUrl~nt，IN Therefore，we think that 

Isoc at arge dosesmayinhibitIN- in heart， 

especiallyjnPF。 whichis abe nificial effec tto 

preventing arrhythmias produced by the 

reentry． 

The duration of action potentials and pla- 

tcau phase in PF arc governed principally by 

slow inward Ca current， m
． In the pres- 

encc of Isoc 30 #mo1·L～， a shortening of 

duration of action potentials， especially 

APD ． oceured ． It suggested  that Isoc inter． 

fered  with the ． The results were consistent 

with our previously studies(2, 】 haye dcmon
．  

strated  that Isoc can obviously depress the 

Ca2+-med iated  action potentials in many 

kinds ofslow resDonsc cells． 

Isoc． no matter at lower f3／*mol-L 

or bigher(30 pmol·L )concetration， pro， 

innged the effec tive refractirincss in both PF 

j  
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and VM  Then也e ra~．io of ERP and APDgo 

RP／APDgo)increased significantly． The 

crease of the ERP／APD ratio is an 

impotant evidence to judge a drug having 

anti—afrhythmic effect or not． So， it is rea— 

sonably to think that anti-arrhythm ic effect of 

Isoc is due， mainly， to the prolongation of 

ERP． Our results suggest that Isoc may not 

only inhibit Ca current but also， to som e 

degree． inhibit K’ and Na十 currents at dif- 

fercnt concerttrations． 
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异紫堇定对犬浦肯野纤维*ll,b室肌动作电位的 

影响 

赵永强、李责荣、张殿增、赵更生 

(西安医科大学药理教研室．西安 710061．中国) 

提要 本文应用细胞内馓电板技术研究了异紫堇定对 

PF和 VM 动作电位 的影响 异紫堇定 3#tool· 

L 使 PF的 APD∞和 APD如延长，30#mol·L 使 

之缩短：在>30#tool·L。。时，异紫茧定使 VM 的 

APD5o缩短、APD％延长t n的降低仅出现在 300 

#mol·L 时．各种浓度的异紫茧定均可使 PF和 

VM 的 ERP延长 说明异紫茧定对心肌细胞膜的 

Na ．K 和 Ca 离子流均有影响 

关键词 异紫茧定；浦肯野纤维；心肌；动作电位 
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