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Effects of sodium pentobarbital oN electric and mechan ical activities 

of guinea pig papillary muscle 

ZHANG Yi， CU Shuang—Zhen， HAO Yong—Chang， 

(Department ofPhysiology，Hebei Medical University， 

KEY W ORDS pentobarbital；electrophysiology； 

action potentials papillary muscles； potassium 

channels 

AIM ：T0 studY the effects of sodium pen tobarbital 

(SP)on the action potential(AP)and contraction 

af guinea pig papillary muscle M rH叩 S： 

Using co nvention al glass mioroelectrode and 

mechenicaI recording of myocardium co ntraction 

REsl Jl ：SP(≥10 pmo卜L )prolonged the AP 

duration (APD)and effective refractory period 

(ERP)，while amplitude(APA)and of phase 

O showed rio changes The effects ol SP were 

abolished by pretreatment with cromakalim，an 

agonist of ATP-sensitive K channeI 

maximal isometric tension(P )and velocity 0f 

tension develownent(dT／dt)were decreased to 

51 ％ and 48％ of co ntro1．respectively． The 

fimt postrest beat(B1)and second postrest beat 

(B2)were also depressed． CONCLUSION：SP 

affec ted  the  action  po ten tial by reducing activities 

ofthe K chan nels and redooed the  co ntraction  of 

guine a pig myocardium 

Sodium pentoharbital(SP)suppressed sinus 

node， atrioventricular node， and ventricular 

functionL ． Serious slowing of ventricular conduc— 

tion frequently occurred in the dogs anesthetized 

with PB ． SP anesthesia pmlongod the Q —T 

ntervaI in dogs and prevent the induction of 

ventricular tachycardia after myoesrdial infarc- 

tion【 ． SP has direct actions on electrophysio- 

logical activity of papillary muscles from guinea pigs 

and aogst 
．  Influenee of SP on myocardial 

contractile function has been studied with conflicting 

results ’ The present study w3s to observe the 

effeets of SP on dectric and mechanical activities of 

isolated myocardium and to explore the underlying 

mechanism by simultaneous recording AP and 
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contraction of preparation 

M ATERIALS AND IEIlI10DS 

Acti帆 potentials‘AP) ln 30 guinea of eiaher 5既 

wdghing 350± 50 g，the papillary musc]e of right ven'~ricle 

was peffused with modified TyP e solution oontaini~g(rmr~l 
‘L。。)NaCI 136．8；KCI 5．4；㈣ 1．05；CaC]2 I．08； 

NaH(X)3 1．2；glucose 11．0，and s5．0(oH7．4±0．05) 

AP was recorded with dass microeleetrodeI7 J and fed into a 

Ngh-impendance microelectrode amplifier(SWF-1)． Resting 

potentials(RP)，AI am plitude(APA)．overshoot(08)， 

duration of 50％ and 90％ repo[arization of AP(APD and 

A11 )，the maximal rate of phase 0( )，and effective 

refractory pe~nd (ERP)we／~d analyzed with the computer 

ng a pmgrmn designed by our Department’ After a 

perlodof stabilization for l h，SP (1，10，100，40o tmaol 
- L ) was added cumulatively to the hath at 20一min 

intervals 

Effects—0f n n岫kaIjm on myocardial eleelroph
．
vsiol~gy 

Twenty prepazatior,s w divided into 4 grou~ ： ~nrro]． 

solveut(5％ Me2SO)，cromakalim (30 ·I )． 

ctcqllltkalirn(30 ‘rno】·L_。)+SP(1∞ }小 ·L。‘) AI and 

ERP were obtained after 15一mln perfusion  wifh different 

drags． SP： S盯 ，Gemmny． Cron aakalim：I．ipporLs} i， 

Kaisha LTP，0§aka．Japan 

Myocardial~ontraclion The preparation weTe stimu— 

ted at 0．1，0．25，0．只 andl 1 maximalisometric 

tension(P一 )and velocity。f tenNon development(dT／dt) 

were remrded with a ten~ion transducer connected to a two- 

charate]physiograph (LMS-2B)and the microcomputer 

Thefirst beat(B1)，the seo~d beat(B2)after 30一s rest 

interval，and the time of tx)strest reoovery(RT)were also 

re∞rded㈣
．  

Statistics Statistical an alysis was pedomaed uNng the 

pairedt-test 

REsI Jl 

EffectsofSPon AP SP 1 ffmol·L had Iittle 

action on AP． At≥ 10 ffmol·L ．it prolonged 

APDs0，API ，and ERP(P<0．05—0．们 )in a 

concentration-dependent manner． However． SP 

did not produce obvious chan~[ea inRIP，08，APA， 

and V～ (Tab1) 
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Im ·L一‘ RP／mV OS／mV A／mV V一 ／v‘s APL~0／ms API：~o／ms ERP／ms 

EffecIs of crom~ im 0玎 myovJrdial electro- 

physiology Transmembrane potentials obtained in 

solvent were not significantly different from contro1． 

In cmmakalim group，AP ，AP ， and ERP 

tended to shorten (P>O．05)． After 15-min 

pretreatment with cromakalim ，the effect of SP on 

APwas atmost abolisheel(Tab 1) 

Effecls ofSP On．myocardialm ntraction SP 1 

rm卜 L had no remmrkable effects on PTm  and 

dT／dt． Bv perfusion of SP(≥ 10／tmol·L )， 

P— and dT／d were greatly reduced in a 

ooncentration-dependent manner． P— and dT／dt 

were decreased to 50 ％ and 48．4 ％ of control， 

respectively． At the NoIile eoneentration，changes 

0f P— and d7 ／dt caused by low rate of stimuli 

were more ob~ous than those by high rate of 

stimuli 

After 30一s rest．theB1w'as smallerthan prerest 

beat(contro1)and then gradually reoovered． In the 

lower rate(0．1 or 0．25 Hz)of stimulation，B1 was 

smaller than 13,，but岛 WSN s~naller than B1 

stimulation rate increased (0．5 or 1 Hz)． SP 

(≥10／nnol·L )markedly inhibited both Bt and 

13,in a ooneentration—dependent manner． Postrest 

reoovery time (RT)Was not affected by SP 

(Tab 2)． 

DIsCUssION 

In ao∞rdEtnce with referenm 4． SP mainly 

prolonged APD and ERP，indicating the red uction 

of repo tarization process． It may be an [mpo rtm]t 

rea why SPincreasesQ—T interral and prevents 

ventricular taehycardia after myocardial infarc— 

tiont 
．  Ctoniakalim，an agonist of ATP—sensitive 

Tab 2． Effects of pentolmr'bital on conla-a~ of nn pig papili~tT lnnsde· 

n=10， ±5． >0．05， < 0．05， <O．01 惯 contro1． 
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K—channel-l() 
， can abolish effects of SP，implying 

that dectrophysio[ogic~ effects of SP may be rdated 

to inhibirio13 of K chan ne1． However． the 

concrete mechanism remains to be studied． In high 

rate of stimulation， SP may influence not only 

repo larizat on， but also depolarization It 

exhibited tha t the effects of SP on myocardial 

electrica1 activlties was dependant on the stimulation 

rate 

Postrest recovery of musele can reflect ca 

release from sareoplasmic reticulum (SR)and Ca 

influx． After a rest interva1． Bl evoked by 

resuming  stimulation principally reflects SR Ca 

release，but B2 and subsequent contractions reflect 
( influxf．9，1 2I

． Our results obtained implied that 

SP might inhibit bo 山 SR Ca release and Ca 

in n1jx【12J
．  

Up t0 date， SP is a most commonly used 

anesthetic for in vivo cardiovascul81" studies． 

heart R￡“ Acta Pharmaml ToxJml t979：,14：264 71 
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Am J Physiol 1985；248：H366一H381． 

10 此 heln~rC．SurerB．teftBrng gencoteG+ 

Cron~alim (BRL 349f5)actscln anmwardly revtify 】】g r旧】删 

K om duetanee，which is s~ lar to that activated adenoedae 

Pf ∞ At& 1989；414 S~pp]1：S121 $122 

I】 RiouB，Besse S，Lecarpe~tierY，Viam P 

in ~qtro effects of prot：ofoI on rac myocardhwn 

Anesthesiology l992：76：609 16． 

12 Dilat E．RubitrsteinI Binah0 E,ffec-t of soditnn pentobacbital 

on the trar~memhrane asti~ pote~tial and the slow 】award 

Nnrrna1 anesthetic concentrati0n nf sP ranEes 0E pig ve~ltricular m · 

bet Uand 200wnol 】_oLl 。 rM 嘲 
．@ings／_~f- 

showed that SP at anesthetic concentration affected ＆巴比妥钠对豚鼠乳头状肌电话动和机械收缩的 
electric activity and contractile function of 影响 

myoearditm1． ／ 
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A目的：研究戊巴比妥钠(SP J对豚鼠心室乳头状肌 

动作电位(AP)和收缩活动的影响 方法 ：经典的 

玻璃微电极方法和心肌收缩描记方法 结果：SP 

(≥10 pmol·L J明显延长 AP复极化时程(APD) 

和有效不应期 lERP) 但对 AP幅度iAPA)、动 

作电位 0期最大除极速率(V⋯ )无明显影响 K 

通道激活剂 cromakalim可阻断 SP上述作用． SP 

使收缩最大张力和张力上升速率 (dT／dt)分别降 

至正常值的51％和 48％，对休息后刺激引发的 

第一次收缩(B )和第二次收缩 c )也有明显抑制 

作用 结论：SP对心肌细胞电生理活动和机械收 

缩具明显影响．其作用与 K 通道抑制有关 
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