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Effect of acetylstrophanthidin on action potential duration and 

relation with extracellular potassium in sheep isolated Purklqje fibers 
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删 ：To study the relation between the effeet of 

acetylstrophanthielin oil action potential duration 

(APD ) and the extracellu1al" potassium 
concentration． M哐TH0DS：E雎et of acetyl— 

strophanthidin(AS O．15 nunol·L )onAPD at 
different extracellular potassium concentrations 

was studied at the stimulation cycle lengths of 

990 and 690 rss in sheep isolated cardiac 

Pm~ je fibers using the standard nfieroelectrode 

technique． R】瞵IUU【s：At lK o 4．0 tt1rn0l 
·L一 ． the biphasic effect of AS on APD 

appeared obviously． Both APDs0 and APDg0 

weIe lengthened within the first 10 min of dmg 

exposure ．After 10 min．they were shortened at 

all pacing cyclele ． Onthe other hand，at 

I K l 5．4 mmol·L-。，AS 0【 shortened APD 
markedly without lengthening effect on it． nle 

biphasic and monordaasic effects of AS  on APD 

weIe found at lK o 4．0 tmnol·L_。and 5．4 

tmnol·L～ ， respectively． C0Na  Is10N： 

11le effect of AS  on APD wag related to the 

concentration of【K f ． 

There were changes on action potential 

duration (APD) before afierdepolarization and 
triggered rtIll as induced by digitalis 1-gj

．  

It0 Lioj studied the effects of 6 cardiac 

gtycosid~ on the tl'／t／~luembrs／le potential and 

contraetile chaxaeteristics of the~isht ventride of 

‘n畸鲥 呲ed in pint National Helm，L1|培．and Blood m【 

( 岫 HL 38927 

o盱砷m e吣e lo )皿 Jing-Ttan， n州 in 口， 。 

1．ab~'atorles． 删 of 舢咄山 ．凸 姆 ofMa'lic~ ，Unhcrs 
皿  aft c 。 ， O,i,=So1L 60612． USA Phn 1-3l2_996·6966． 

Il缸 1-312-9~~5-1188． E-啦 d~ichen@UIC I卫U 

Now in ，̂ 锄 1．a&ratories． mm ， 

凸 oflthd&rlne， 时 lllbwis a．：’ ’． 
a． ， ·jL 60612，b'SA． 

／qowin &ain~ G】 ’ ．D，喇  -rf 肺 咖 ，肼 嘞 of 
b∞ ．Mad／sonW／53792．嘲 ． 

Re,zdved 1998-03-20 Accepted 19984)4-20 

guinea pigs． They divided 6 glycosides into 2 

groups：group I，consisting of digitoxin and 

pmscillaridin，showed a dose-related prolongation 

0f Ⅲ and time to peak tension；group Ⅱ， 
including 0uabain and convallatoxol， madly 

shortened the plateau of the action potential， 

whereas digoxin and dihydro—ouabain were 

essentially without dose—related eff ects on the 

APD． In olu"previous experimentL“J． a bi— 

phasic effect ofdigoxin onAPDand Q-Tinterval 
"ads found at lower concentrations of extracellular 

【K J。(4．0 111111ol。L )．Therefore，there was 
a discrepancy between the data on the eff ect of 

digitalis on APD． Ihe present study was to 

detect the effect of acetylstrophanthidin (AS ) 

(O．15 mmol·L )on APD and the rehfion with 

the concentrations of l K Io in aduh sheep 
P~diac Purkinje fibers． 

M A唧 IAI S AND ^瑾 日0DS 

Preparations Sheep hearts were obtained 

at a leeal abattoir． nle hearts were．placed in 

cooled Tyroae’s solution (ileal"4 oC)， and 
dehvered to the laboratory where Pu~kinje fiber 
preparations were dis~ ted L 

．  nle sing)e free— 
running Purkinje fibers of left ventricle were 

used． The len舢 of fthers w舾 14．7±0．7 tm  
and width 0．10±0．O8 Inn1． 

Solutions Tyrone’s solution containing (in 

mmol·L )Naa 127，CaC12 1．8，NaH2PO4 

2．4，MgC12 1．05，and gIllc0se 5．5，w舾ga8sed 
wit}l 95％ +5％ CO2 at 37±0．5℃ ．To 

conlpare the effect of different concentrations of 

~ ular lK J on APD during supeffusing 
witllAS，two concentrations ofKCl(4．0 and 5．4 

mmol·L )were applied． AS (Sigma)was 
dissolved in distilled water to form a stock 

solution which was diluted with Tyrone’s solution 

to a final 0 ra 加 of0．15 tzmol·L一 when 

used． 

Intraedlular reeordin~
o  

Th e intracellular 

action po tential ’vas measured with ~lass 

microelectrode (WP／，1B150F_4 da88) 皿ed 
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with KCl 3 mol·L一 and having resistances of 

1O一2O Mn and sinai]tip potentials．Single free— 

running Purkinje fibers weIe placed in a 2一mL 
tissue bath and superfused at 1 mL·rain一 ．with 

normal Tvrode’s solution． 1he dass mieroelec— 

trode was impaled mid—length of a Purkinie fiber 
as the intracellular voltage—recording electrode 

and was connected via an Ag／AgC1 half-cell t0 

山e input of a hi -iⅡⅡ)edanoe amplifier． It1e 

preparation was stimulated by bipolar extla- 

cellular electrodes placed close to one end of the 

preparation (W0rld Prement)． Stimulating 

current pulses weIe 2 Ins i12 duration wi山 

amplitudes 2 times of。the threshold． 

Experimental protocol Each ~utcinje 
fiber was equiiibrated at basic cycle length of 990 

Ins stimulation for a minimmn of l h． To 

coln~ ch,~ ns ofAPD，each fiber exhlbited a 
normal action potential in the intmcellular 

recordings， and was free of both spontaneous 

aetivity and afterdepolarizafions． T0 study the 

biphasic and monophasic effects of AS 0n APD． 

山e following protocol was used． At the end of 

山e equilibration period． ~ntral meflsul~ments 

were made of山e foHowmg parameters：APD at 

5O％ and 90 ％ repolarizafion (APDso and 

API：~o)； action potential amplitude； resting 
potential。 The preparation was superfused with 

Wy~de’8 solution containingASfor 20 and／or 30 

min and then washout for 60 rain。 Dm4ng 

supeffusing AS，transmembrane action potentials 

were recorded every 5 min． 

The rrle iuring method of all data was 

described in detail in our Drev ls report[ ， 
。 

Data a~ ysis Data weIe expressed as 

骨±5 and ana by a paiIed t test． 

REsI肌 S 

Bi 卿 effect of AS on APD Biphasic 

effect of AS(O。15 ttmol-L )on APDs0 and 

APDg0weIe observed(n=10)，at the concen— 

tration of LK o 4．0 mmol·L at stimulation 
cycle le~ ,h of 990 and 690 m ． APD were 

prdonged initially by AS within tIle first 10 min 

(Fig 1)． 
APDg0was lengthened from 378±14 Ins at 

the control condition to 415±19 ins at a DsIlre 

to AS f0r 1O min(P<0．05)． Similar results 

on API~0were seeI1． However，c0nti AS 

卜＼ 

ng1． 卫瞳tiaI he 喀 effeat 0fAS(0．I5l1日邮l·L ) 
蚰 APD atthe p矗dng del目 0f 990 and 69O 盥 缸 

sheep∞妇 PI】脚 № ． cA)elmtr~． (B)and 

(c)after 5蚰d10m 0fAS髓p0鼠Ⅱ ． 

ⅨD0sur℃ resulted in a decrease on APDs0 and 

APDg0 at both cycle lengt~ of99O and 690 his． 

API：~owas shortenedto 305±10m8(P<0．05) 

at exposm'e to AS for 20 min． Iks inifial 

prolongation and then shortening of APD waB 

called biphasic effect(Fig 2)． Increasing and 
decreasinginAPD~o and APDg0were proportional 

t0 tIle t~acing cycle leogth~in all cases． 

Monophasic effect of AS Oil APD Fig 3 

showed a typical monophasic effect of AS (0。15 

tnnol·L )on APD at tIle hi 口 concentration 

0f l K j。(5。4 mmol·L～，n=10)． AS 
shortened APD~o(upper pane1)and APDg0(1ower 

pane1)from beginning of唧 0suIetothe dnlgto 
end at the pacing cycle lengt~ of 99O and 690 

m8． At血e control condition．APDg0was 324± 

491115．After exposureto ASfor10．20．and 30 

rain，APDg0 shortened to 314±40，282±30， 

and 229 4-29 ms，respectively(P <0．05)． 
I1le similar results weIe obtainedinAPD~0 and at 

cycle length of 690 1115． The decreasi in 

APD~o and APDg0 weIe proportional to the padr1g 

cycle lengths in all cBs~s． 

D SCUs!；lON 

Them~jorfindings ofthe present~tudywe 
that AS(0．15 tnnol·L一 )possessed a biphasic 
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0rain 5rain 10岫  20rain 

g2． 埘 ph聃icdtrct ofAS 0．15 ll咖 I．L 蚰 APD at 

[K ]。4．0叫_ L_。． =加， ± ． 
b／,《0．峙 ． 《0

．01 I冒 州 ． 

蛳  

2oO 

g啪 
．伽 

50 

O 

0岫  5rain 加 岫  20岫  

№ 3． Mtmaph~le effect ofAS 0．15mint·L 。皿 APD at 

【K ]。5．4皿n0I·L_。． H=10- ± ． b／,《0．峙． 
cp《0．01 l 鼬 d ． 

effect on 帅 ，including and APDg0 at 

lK J。4．0 mmol·L at stimulation cycle 
lengths of 99O and 690 1115 in sheep cardiac 

Purklnjefibers． n1is resuhwas similarwiththe 

effect ofdigoxln on APD observed at{K l 4．O 
mmo l·L一 L ． However．at higher concentra- 

tion of l K o (5．4 mmoi·L )， only 
monophasic effect，shortening APD appeared in 

the ~atne cases． Thus， the concentration of 

IK o shouldbe one ofthe important factors on 
the effect of AS on APD． Th ere was a do 

dependent relationship between the effect of AS 

on APD and the concentration of i K l ． 
Ⅱ mechanism of biphasic effect of AS on 

APD may relate with the concentration of 

[K ]。． At d1e lower concentration of[K ]。， 
since the Na ／K exchan pump produces 

repolafizing current by the net movement of 

mo novalent c~ ous ，the initial application of AS  

could produce the pmlongafion of APD bv 

suppressing repolarizing pump current． lhe 

subsequent shortening of APD may result from 

increase of IK J in extracellular clefts． 111is 
accelerates the activation of a voltage-activated 

K currentL ． However．because of the higher 

concentration of lK J。(5．4 innlo1．L )， 

repolarizing current by the №  ／K exchange 

pump should be decreased and D Wus 

shortened by AS  from b m to the end． 

]lfis Dhenomenonwas called monophasic effectof 

d onAPD． 

hl Ⅱ1e present experiments． only one 

concentration ofAs(O．15／m~ol-L )Wus used． 
However，we have got different effects of AS  on 

APD at different stimulation cycle lengths． We 

did not find any relation between the 

concentration of AS  and stimulation ft~；juencv． 

It should be pointed out that delayed 

aftenlepolarization and triggered a玎 v岫 as 

induced by AS  did not appear aul~s prolongation 

0f APD． se triggered activities always 

occuncd during sh0咖 ofAPDby the ． 
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醋毒毛花苷元对羊离体浦肯野纤维 

动作电位时程的影响殛与细胞外钾离子的关系 

坠塑 ， ，Peter M CUNNINGtfAN， 
Craig T JANUA 11／ 

关键词 醋毒毛花苷元 ；钾 ：动作 电位； 

浦肯野纤维 

目的：研究醋毒毛花苷元 (As)对羊心肌浦肯野纤 

维动作 电位时程( ．D)的影响，以及与细胞外钾离 

子浓度 的关系． 方法：标准玻璃微 电极方法． 结 

果：胞外[K ]浓度较低时(4．0mmol·LI1)，AS对 

APD的作用 呈现双相性作用，即在给 AS的前 10 

m_m，APD延长，而后缩短． 而在胞外[K’]浓度 
较高时(5．4 lm ·L )，As只引起 APD的缩短 ， 

没有任何延长作用 ． 结论：AS对 的影响与 

胞外[K ]浓度有关． 
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