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l匝 Y W 0衄 S n1yocardi ； u 删  。1l ；pa INTRODUCTION 

clamp teclmtques； ion ci'uqnnels； po'mssitml ctmnnels； 

airhythmia； anti—arrhythraia agents；RP58866；benzo— 

pyrans：inhibitory con centration 50 

ABSTRACT 

AⅡ~I： _r0 detennine effects of R on inward 

rectifier K current (]KI)， transient outward K 

current(1『0)and delayed outward rectifier K clu?ren[ 

(IK)in isolated cardiac myocytes． MEI'ItODS：In 

isolated ventricular myocytes of guinea pig and dog，the 

effect of RP58B66 on 1Kl，1l0，and IK observed 

by the whole cell voltage—clamp technique． 

RESUIfTS：RP58866 decreased lm in a concentra— 

lion-dependent Ilia／filer，with an lC50 of(3．4±0．8) 

~tmol-L。。( =6)at一100 mV in guinea pig ventri— 

cu|as cells． In dog ventriculac myoc~es．RP58866 

inhibited I∞with I of(2．3±0．5)t~mol’L。。at 

+如 mV In guinea pig ventricularcells．RP58866 at 

100 Izmol’L～decreased lg：1 。by(58±13)％ at 

+如 mV，and， I by(86±17)％，respectively 

RP58866inhibited，k∞ with an IG∞of【7．5±0 8) 

~tmol‘L～，and， 1withan IC50of(3．5±0．9)~rnol 

’ L envelope of tail analysis suggested that 

both ，Kr and lKs were inhibited ． CONCLUSION： 

RP58866inh ibits lm，1l0，an d IKin cardiacmyecytes 

with a similar potency， and is not a specific lm 

fnhibitor． 
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Anti—a丌t1y吐l巾ic agents that selectively prolong 

APD and ERP have been shOWil to be effective in the 

prevention Or suppression of atrial and yentricular 

arrhythmias ．2j
． Tbe efficacy ofthese agents in most 

cases has been attributed to their ability to block the 

delayed rectifier potassium current lg ． 1gin gu inea 

pig cardiac myocytes is composed of two distinct 

components， lr,r and ，K5，which ale distingu ished by 

their different kinetics， pharmacology， voltage 

dependence． and rectification properties J． Several 

an ti—arrhythmic agents that prolong APD， such Rs 

dofetilide，EMO31，andMK-499，selectively block Ira 

withlittle or no demonstrable effect on，xs 。“． Little 

is known aboutthe effects ofboth drugs oil，Kf and，Ks 

in guinea pig ventricular cells． 

Cardiac inwardly rectifying K channel entTer／t 

(1m)and the transient outxvard clm'ent(1,o)play 

critical mles in the rapid repolarization process of 

cardiac action potentials ． IK， ，Kl， and 1[。 are 

major components in the D【=ess of repolarizatlon and 

may therefore be imporlallt targets for anti—arrhythmic 

drugaction ． 

1-~2-3(3，4-Dihydrol-2H-1一benzx~yran一4-y1)e~y1]一 

4一(3，4-dimethoxypheny1)-pip dine(RP58866)is a 

novd benzopyran derivaftve which has been proved  to 

be a classⅢ anti—arrhyt~ c agent【 ’ ，specifically， 

the inward recfifying po tassium ctm'ent blocker． It 

markedly prolongs APlD in mafflmalJaffl cardiac atrial 

and ventricular tissues dose-dependently but affects 

neither the upstroke of the action potential nor the 

diastolic potential It has been demo nstrated that the 

prolongation  of APD induced by this com[x)tlnd is 
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mainly due to the specific block of inwardly recti母jrIg 

K currenl(1 KI) ． 

Ho'~g：ver。Escande el af reported that R ；8 酊 

blockext l in rat atrial cells． Whether this compound 

blocks other K channels iS uflclear The present 

study wag designed to determme wh~hler R】)58 wag 

a specific IK1 blocker， and therefore effect of this 

compound O11 transmembrane K CUlTellt~ l lK(， 

and， )and lrd，will be evaluated with a whole—cell 

voltage-clamp configuration in~ inea pig ~ld．／or dog 

cardiac ventricular cells 

P a忸 廿On of guin曲 pig ventricular myo· 

cvtes Single ventricular cells were isolated from 

gll~ a pig hearts with a modified method described 

previously ． Briefly，guinea pigs were killed by 
cervical disloc~ion．their hearts were quickly rettloved 

and earmulated Oil aI ge apparatus and perfused 

withTymde solution (：t6℃ )for 5—10min ~f"ter 

the heartWaS DE 删 with nominallyC 一freeTyrode 

solution for8．10 rain，it wag enzymatically digested for 

l5—2O rain wi山 a solution containing collagenase(100 

— 150 kU -L～ ． CLS Wo~fington Biochemica1． 

刊hold NJ)． Left ventricular tissue was then excised 

from the sc ed hearts．placedin a storage ri~ um。 

minced， and g∞tly swirled． 1bc myocytes were 

incubatedin山e smragemedium atmoIr1temperature． 

I~lafion of dog venn{cIIlar my~ tes 

Adultmongrel dogs ofeither SeX(21．4±2．5) were 

gll~S山etized wi山 Ⅲn pent．barbital(30 mg’ ‘。， 

iv)，andtheir hearts were quickly removed and placed 

in oxygena~d Tyrode’s solution at r0咖 ter~eramre 

The left anterior comn~a'y artery was cannulated，and 

山eleft ventricularfleewall f 2 crn×4 crl1)was then 

separated． Ventricular myocytes were dissociated with 

the procedure as human vehicular cell isolation 

described previouslyL Briefly．the free wall wag 

perfused with oxygenated nominally C 一flee Tyrode 

solutionfor 2O一 25 min．and the solution wag thell 

changed to one containing 200— 0(砌 kU·L colla— 

gen~se(CLS Ⅱ Worthington Biochemica1)for 60— 

100 min． The digested tissue WaS cut into small(1一 

1．5 1TII~； j pieces，placed in a storage medium，and 

gently turated with a Pasteur pipette． Isolated 

myocytes were kept in the medium at room 

temperature． 

A small aliquot of the solulion containing the 

isolated cells WaS placed in an open perfusion chamber 

(1 n ) mounted oll the stage of an inverted 

microscope．Myocytes were allowed to adI1ere to the 

bottom of the dish f0r 5一 l0 rain and were then 

superfused at 2— 3 n -min-。with Tyrode solution． 

A儿the experiments were conducted at(36±0 5)℃ ． 

Only quiescent rod—shaped cells showing clear cross 

striations were Sllldied 

S0llItioⅡs Tyrode solution contained(in mmol· 

L )：Naa 126，KCI 5．4，MgCl2 l 0，GaOl2 1．0， 

NaH2PO4 0 33， HCOSe 10， and H团)ES 10， pH 

adjusted to 7．4 with NaOH Storage ln~ um 

contained (in ramol‘L )：KCI 20，KH2PO~10， 

glu00se 10，potassium glutamate 70，口一hy&oxbutydc 

acid 10， taurine 10， egt~ c acid 0 5， and 1．0 ％ 

albumin．pH adjusted to 7．3 with KOH． The pipette 

solution contained{in mlno1．L )：KCI 20，potassium 

asparta~ 110，MgCl~1．0，唧 S 10，egtazic acid 5， 

GTP 0 1，and Mg—A11P 5．0，pH usted to 7 4 with 

KOH． Stock solutions of RP58866．{the西ft 

Rime-Poulenc Rorer，France)was freshly prepared as 

l0 mlno卜 L wi山 distilled Wit[~r． BaCI2 f Sigma) 

and CdC12(SiNn~aj stock solutions Wg'l~ plq)ared aS 

0．2 mol-L‘。，which Wg'l~ used to block Ira it1~ O1" 

，f ． 

Ek曲rop 商0lo昌如al recoId g 1be whole— 

cell patch—clan叩 technique was employed to record 

ionic currents． The resislance of山e bomsilieate翊aSS 

electrodes used wag 2 to 4 lnegd~ls when 丘Ⅱcd with 

pipette solt~ion．andthis el~trode was c~lneetextto a 

patch-clamp amplifier(Axopatch 1-D，Axon Insm~一 

mellt~，Foster City，CAj． A 12一bjt di百tal—to-armlog 

13oovertel-controlled by 口CI 6 software (Axon 

Instruments)generated command pulses． Recontings 

Wg'l~ lowpasse~ly filtered at l kHz and data wefe 

acquired by analog·to—aigit~ conversion at a maximum 
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广d圯of 100 kHz(Model TM 125，Scientific Solutions， 

Solon．OH)and stored oll the hard disk ofiti1 113M- 

compatible aⅫ1pu r Pipette tip potentials(2一l0 

mY)were corrected beforethe pipettetouchedthe cel1． 

After a tight pipette—membrane seal had been obtained 

(seal resistance>10Gn)．themembranewasraptured 

with gentle suction to obtain the whole cell voltage— 

clamp configuration Liquid junction potentials 

between pipette solution and peffusion"solution(10—11 

mV)were not corrected after membrane rapture． In 

all of the cells studied． the series resistance was 

electrically comwmsatedto nlin zethe duration ofthe 

capacitive Iransient． 

Curve fitting was performed with a Marcquardt 

algorithm and 1铀 leCurve software(Jandel Scientific)． 

Resuits are presented as t1] me龃 ± Statistical 

co~ ns between two groupilleallsweremade by 
砣st．and a two—tailed value of P<0 05 was tltkell to 

indicate slatistieal significance． 

RESIⅡlTS 

FAteet of RPS8866 on Im Fig l displays 

effects of RP58966 on l Kl in guinea pig ventricular 

cells．Test pu1ses were applied for 300 ms(0．2}乜) 
frem a holding potential of 一6o mV to ~tential 

ranging from 一120 mV to +0 mV in 10 mV steps． 

Recordings were obtained 10 min after obtaining 

inlraeellulm"acoess． Nife~pine 5 “m0J·L一 and 4一 

aminopyridine 2mlnoI．L一 were presentintlle external 

solution． The steady—state currentofIm wasmeasured 

at the end of voltage step． Ica was blocked by 0．2 

mlno1．L C in sul~rfusion． Panel E illustrat~s I 

— V relation ofIm obtainedwith o ocol as shownin 

咖 el A (in inset)in the absence and presence of 

R 8866(5 and 50 gmol·LI1)，and washout of the 

c0rnD0und． RP58866 decreased lm at all test 

potentials，and the effect reversible uponⅥ册sIlout． At 

一 100 mV， inward component of lm was decreased 

respectively by 5 and ,50 “m0l·L叫 RP58866 

【一5 27±0 66)nA to(一3．1±0．3)nA (decrease 

bv49．7％，P<0．01，n=6)and(一1 95±0．76) 

nA (decrease by 62．3％ ，P<0．01， =6)，whereas 

at一30 mV．outward component of Im was decreased 

from (0．69±0．O9)nA to(0．41±0．07)nA (by 

41)％，P<0．01)and(0．39±0．0s)nA(decrease by 

44．0％ ．P < 0．01)． Inhibition of the drug Oil Im 

could be recovered by 70 ％ after a 30-rain washout． 

Tbe coneelltr'~ioll—dependent inhibition for lm was 

analysed at一100mV (panel F)withiti1IC50 0f 3．4± 

0 8 moI．L_。( =6)． n strongest effect of 

R ；88f on lm was lO0~rnol‘L_。．which reduced 

，Kl to(一1741±779)pA from (一5273±661)pA 

(67％) 

Effect of RP58866 oⅡ JⅢ ，“ was deter— 

mined in aog ventricular myceytes in the Na 一free 

(replaced by equimolar choline)superfusat~． C at 

0．2 mlno1．L一 ．B at0．2 mmol·L and ryanodine 

at 2~rnol‘L were usedto blocklca，，Kl，and，∽ I， 

respectively． 1tolwas meas from the cm'rent peak 

tothe steady—state current atthe end of pulses． Fig 2 

displays effects ofRP58866 oll， ． ，“ w雒 elicited 

by a 300一Im depolarizing pulse from 一 80 mV to 60 

mV at 0．1 Hz． Panel A-D shows rec~alings in tl1e 

$~lle cel1． ， markedlyinhibit。d by RP58866in 

the test potentials of 一10 to + 60 mV and pa auy 

recovered after a 30-mill washout． At + 41)mV ． 

R ；88f at 1 and 10 ／~mol‘L inhibited ltol from 

(926．9±197)pA to(692．2±79．4)pA and(236．3 

±84．9)pA(尸<0 0l， =7)，andthen recoveredto 

(764．3±103．3)pA (by 82％，parmel D)after 30 

Inln washout effect of 

RP58866 oll l协(panel F)was det朗111ined at+40 mV 

with iti1 IC∞ of(2．3±0．5)gmol。L_。． nIe 

significant effects of R ；88f oll Itol was 100 “fn01． 

L～，which deeresed J∞l n(926．9±197)pA to 

(119．3±17．7)pA． I—V relations of 1tm in tlle 

abserice and presence of RI 3866 l aIe illustrated in 

panel E． 

FAtects ofRP588660n IKwas detelmined 

in guinea pig vehicular myocytes． 1c,was blocked 

by 0．2mmol‘L C ．and Im was bl~ ked by 0．1 

mmol·L_。B ． A r cellmembrane nm嘛 ．a 2o 

一 30-rain ped0dwill be neededtoobserve stableIxfor 

pIlarraa~logical study． cells showing anyIK nl口一 

down we rejected in叫r ext~iraents． 3 K1ws 

effects of R 弼866 oll IK． IK was elicited by 3，伽O 

m  depol zing pulse at 0．1 ttzto potentials~ ging 

from 一40 【0 +60 mV．from a hOlding potential of 

一 60．mV． C cm'rents and Im were ab0bshed by 

cadmium (0．2 mmol·L一 )and baritllrl(0．2 mmol· 

L。。)tO the bath sol面ol1． K and ， was 

markedly decreased after ent with RI 3866． 
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Kl"bZSZSt~U 5 0tool·L-' 

L  J 

J 

L I 

二——一  

D W ashout 

Fig1·Tdl[Pz~ole。cell in guinea pig V劬 icl myocytes． A)Represent eta-renttracesin I-0Il砸l 

soluaion， B)RP铀866 SVmoZ L一’． CJ RP铂86650 舶0i·L’ 
． D J Afterwashoutofagentf叫 0tnin． E)p10t 

ofaverage岫 母 I—V rellM~on【n=6)． F)Percent changeof a~GiEr expoma~toRP588660
． 1．O．5，1， 

5-10．50，100 I-01-L～ ． 

especiaIIy stronger effect was s。∞ on K ．Panel E 
shows I—V relations of， ∞ determined with pro一 

／oco]shown in panel A(imet)． b was definded as 
a 0Jne-dependent component t0 exclude the contamina． 

don ofnonspecific cur~nts，whichwasmeasured from 

initial activation t0 the curt~nt at the end of steps
． 

RF588~ at 5 and 50 pmol-L一 markedly decreas~ 

，‰∞ at all test potentials，andthe effetctwas reversible 

up咖 a 30-rain washout． At + 40 mV
， ， 啪 was 

decreased respectively from (284 ±42．4)pA to 

JJ 1  U 
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c。ntr0I B RP明 866 1 

一  
釜 一  

圉 枷 国  

I L．80m 

o ConlroI 

● 嗍 866 

口 础’58866 

T Washout 

12∞  

1umd ． 900 

0 ttmol-I．-’ 

6O0 

一  

． ∞  ．30 0 30 60 

1PfmV 

F 

Fig 2． Effects of Rl oil JⅡ inaog~entriettlar ceils．A)nomml etmlrol cImtore目p0 to砌 )- B J 

RP588661~mlol·L_。for8mil1． cl RP 86610~mlol·L一 f0r8 rain． D)After30millwar'OUt．E)E髓吐嘻lI‘ of 

0．1．0．5。1．5，10．50 

effects ofR1~8866 oilI埘．IF)Percent d ofI埘 ai 曲 I】re协 R ；8866 O．01 

and 100 ttmol·L一 ． 

(215．8±50．6)pA and(148．6±75．8)pA(n=6，P 
<0．O1) After a 30-min washout，the current was 

recoveredto(237．9±43．8)pA(reco,Jered by 61％ 

with washout) Concentration-dependent inhibition of 

RP58866 on tep and ，‰ u was detennined at +40 

mV． and the results are displayed in panel F． 

RP58866 100~zmol·L inhibited ， I by(86-一4-17) 

％，while，Ks by(58±13)％．Clearly，nlaxmlum 

effect ofRP58866 on ，Kni1wasmarkedly smmgerthan 

that of (P<0．O1)． JC∞WO．S(7．5±0．7)／~mol 

’L f0r，№ 口，(3．5±0 9)t~mol L f0r， ItP< 

O．01)． 

The results indicate that RP58866 inhibits Km  

andjKmi1in a dose—dependentm∞r目 ． Fig4 displays 

the envelope of tail tests for RP58866． Test pulses 

were appliedfrom a holdingpotential of一60【0 50mV 

fordurationsr皿g from60【0 3540Ills． ，Eai1／̂ was 

c划 a edinthe absence madinthe esence of5 瑚01 

·L一 RP58866． In cells rerfused with ca m 2OO 

t~mol·L_。。ba血仰 100 ·L～ mad dofitilide-flee 

solution． “I／ kWaS dependent O1"1the dulation ofthe 

pulse． Thus，activation of lk during short dep0 

墓量 一 

、uoI．1qI￡ul 
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A Control 

C RP58866 50 l~rnol· D 

E 

o Conb~ 

● R啷 B66 

’ 剧 5BB66 

T Wo*hout 

4OO 

3∞  

urnoI—L 

urnol— 200 

． 60 -30 0 30 60 

F 

B RP58866 5 uJ ．L 

Fig 3． Effects of RP58866 oR k _m Iinea pig ventriodar cells． A)Ctwzt~t under cenl~ol COllditl~ 一 B J 

ctI嗍 l伍recorded afteraperfusianof瑚 }866 5岬坤I·L_。． cJ ctI嗍 l伍recorded afterap(~alsionof 瑚 粥硒 

湘 pmol—L_。． D}After waskout． E)Examples of 咖 cerI岫 棚-dep蛐d哪lt effeets of RP5船66 on k— FJ 

Percent change of h after~ tlretoRP．~866 0．1，0．5，1．5，10．湘，and100 坤I-L～． 

pulses((0．5 s)is characterized bv tail currents that 

aIe~xlual to or lai'gel"than the time~ nt outward 

etKrents during the depolarizing pulse． However，as 

the duration of the test put~e was lengthened， the 

magnitude of』 I became less than that of lk． This 

demonstratesthe existence oftWO different comtxments 

0f in gUillea pig venMcularmyocytes as the result of 

the ac vation of tWO differenttypes of K chmmels：a 

rapidly activating K chatmel， ， ， 柚d a slowly 

activating 0ne，， ． If RP58866 completely blocked 

the Fast activating componentof ，the envelop-of-tail 

tests should be satisfied afterexlxtsuretoRP58866，ie， 

、uoI车口luul 
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A Control 

B 

C 

RP588~ 5 umol·L (Fig 4B)．which blocked，K|， 

and， ． The value of l／lk was not constant in the 

different test pulse duration(Fig 4C)． The results 

indicated that RP58866 inhibited either Ix,or ， in 

guinea pig ventricular myocytes non-selectively 

RP58866 5 pmo1．L 

Pul∞ Dufolion 

F 4． Envelope ofmilstestforthe delayedIec曲 盯 

【 )inthe~ e!lceA】andp senceB)ofRI~8866 5 

I~naol·L～ ． PI~to~olillC 【ininset)Ⅷ usedto elicit 

curD叫 t with depos i ng pulse durmi~as ranging 

fa'lmt 60 t0 3540 J璐 ． Step and tall cl~rerltS er 

defined as 血 le-depE km cur,c~ ts dor i~  

de polarization and upon repolarizadon．respectively． 

Rado of诅n currentto step ctwrent《j胁m／JKf ；牙± 

s，n=6 b／,<O
．05，cp<0．01 contro1)is plotted 

as afuncr~on of pulse duration in C． 

1~l／lk would be constantregardless ofthe duration of 

the pulse． Time-dependent current during the test 

pulse vegas measured at the end of the depolarizing 

pulsc 

Fig 4 shows typical recordings elicited after 

depo larizing pulses to 50 mV of different durations 

(between 0 i and 5 second)from holding potential 
一 60mV inthe presence ofcadmium 20Ot~mol’L- ， 

barium 2IxJ t~mol·L一 under the control condition 

11 envelop of tails test showed that，k consisted of 

ilKIre than one component，wheP．．as after exposure to 

Comparison with previous studies of these 

compounds o血盯 research indicated that R 粥866 

was a spedfical blockade of Ira in guinea pig 

myoc ytes ⋯
． At concentration upto 50 ⅢI101·L ． 

RP58866 did not markedly affect the de layed rectifier 

K CUlTent elicited by 10 s depo larizing pulses to +40 

mV【I⋯ 11lis is different form our results
． which 

proved that RP58866inhibitedmarkedlyIs andIKtzil 

Escande foundthat RP58866 (<30gmol·L_。)did not 

blockmarkedly ，Ⅲ _n Iat． W e proved that this drug 

inhibited markedly 1tm in dog ventricular myocytes． 

11 s differencemay berelated with different animals． 

Potential significance of 0l findin~  

Several new class II1 anti-are．~ drugs block 

markedlythe rapidcomponent ofIKwith relatively hi曲 

selectivityt引 Themore potent effects ofthese agents 

on ，Krwill produce sWongreverse ttse-dependent actions 

on repo larization 7j
． The more potent effects of 

agents on ，Kr are thought to be important risks of 

pmarrhythmic reactions， due to excessive delays of 

repolarization at slow heart rates． Class Ⅲ anti． 

arrhythmic agents without selectivity for may be a 

mole beneficial profile of rate．depetldent actions_l 3_
． 

Our experiments Froved thatRP58866w船 less selective 

for，Kr． 1td has been shownto playimportermlesin 

repo lafi~fion． Therefore，blockade of Itol may be an 

advantageous property for classⅢ agents． 

bleelmnisms of chanllel blodd~ ac岫 1． 

The whole cell voltage clamp measurel／le,ats 

demonstrated the direct blocking actions quick hi 

orkset and slrong in amplitude with total block 

amountingto 67％ at 一100 mV (P<0．01)and to 

7％ at一30 mV (P<0．O1)． K1 blocks by this 

drugwasdifferent during depolarization velocity 一100 

mV to 一 3O mV． suggesting that this block is a 

voltage-dependent phenomenon． The pr~ent study 

showsthatRPS8866 exerts aninhibitory effectoH “ _n 

a do se-dependent and reversible mall!qer． This agent 
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has been shown to prolong APD in mammalian 

tissues'】《)J
． 1∞plays a major role in action potential 

repo larlzation． Although a calcium-dependent tom— 

PO nent of this outward cmrent has been described in 

SOITIe preparations ． only a calcium-independent 

component was reported in rat ventricular myo— 

cytes'】4_ In OUr expedments
， 

has been blocked 

by C due to the lto2is a calcium -dependent chloride 

cunen【【12J． 

The results of the present study showed that in 

isolated gllillea pig ventricular myccytes RP58866 

blocked the aggregate time-dependent 1K． Drug 

ac6加 s in the abseflce aad in the presence of dofetilide 

indicamd that the agent inhibited tmsolectively at least 

twocompo nents ofthistime—dependent1K． e result 

was lllOi~ closely assoc iated with the actions of 

amindarone(12]rather than d
． sotalol or many of the 

newer selective Class Ⅲ agents( Evidence for 

nonselective bloc kis demonstrable in severalways：the 

drug blocks of the tail current was very constant for 

longer depolarization between 3 and 5 s and becomes 

less with a sholt depolarization． 

inhibitory effects of RP58~ 6 oil 1t nI，Ira， 

and k ase its major mechanisms of anti-a yt|lrnic 

actions． 

1 Spnelli w ， Holfman BF Mechallislihs of tcri~ on of 

r。enn钏 atdal am1vth|nias by class I and class 山 ,~ti- 

alT~ C agents CircRes1989：65：1665一 

2 WangZG．Feng JL，Nattel S． Clasg[I1 an~-arda3ahmic 

drug actionin e nI衄蛆1 zarialfibrillation：differencesin 

revl~se use del~ndence and effectiveness between d-sotalol 

and the new anti一 =Elw c drug ambassilide Ci删 an0rI 

1994；90：2032—40． 

3 Cdas~ky TJ， Follmer CH， Ste er 

specificity in ar血一am 1v c arog action 

potassium channel block and its role in 

Isoproterenol~atagonlzes prolonganon of refractory period by 

the class _lj anti—armythn~c agent E-4／331 in gmn p1g 

myocytes CircRes1991：68：77—84 

7 JluRiwicz NK，Sangult~tti MC Rate—dependent prolonga— 

tion of car ac action potentials by a 

classⅡ1~ati-ardaythnfic agent． Spe~ c block of rapidly 

activating delayed rectifier K oarr~t by dol~tilide Circ 

Res 1993；72：75—83 

8 Gwilt M ．Arrowsmith厄 ．BlacD3unt KJ．Burges RA．GLOSS 

PE，Dalrymple }{w ．ef ． UK-68． ：a nove1．potent 
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bl0cks potassium channels ll cardiac cells． J Pharmacol 

Exp怕 199l；256：318—24 

9 Rees SA．c sMJ Specilic l blockade：a IIew ∞n— 

ar~ythmic mechanism'? E№ t of RP58866 oll ven cI1lar 

a耐1 hInias in rat．rabbit，and primate CircI_latioil l9吩 ； 

87 119 一89 

10 EscandeD．Mestre M．Hardy JC．CaveroI R 粥 ．a 

pure cla_ssⅢ n—arrhythmic agent．specifically blocksthe 

inw~ y reclifying K ct~elllt in heart ceils (abstractj 
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S Trammembrane contributesto rate-~ naent chang- 
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J Physiol 1999；276：哪 一H106． 

12 Hiraoka M ．Kawano S． Caleitwa-sensitive and insensitive 

transient outward ct~'ent in rabbit ventrlcular rnyocytes J 

Physiol(Londj 1989：410：187—212．． 

13 Balsef JR．Bennett PB，H~aegaem LB，R~den DM 

Suppression oftirne-O~ em outward ctlrlent in~lnea pig 

ventricular myocytes：Actions of guinidine and malindarone 

CkcRes1991：69：519一四  

14 Josephson IR， Sanchez-Chatmla J， Brown AM ． Early 

outward current in rat sir~le cI_lat-cells． Ore Res 

1984：54：157—62． 

15 Dukes ID． Morad M ． transient K CllR'll~t in rat 

ventricular myocytes： evaluation of its Ca2 and Na 

del~ndence J Physiol(Londj 1991：48．5：395—42O． 
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一  I 一i 
suppressing and RPs88甜 对哺乳动物心室肌细胞跨膜钾电流的 

： 。 灿血 0n 90 82： 作用 
2235—42． ⋯ ” 

4 Balser JR，Bennett PB，Roden DM． Tirae-~ nt 
otrtward ctwau3tin g pig ventrictt~ myocytes：gating 

kin~licsofthe delayed racfifief J Gen Physiol 1990~96： 

835—63． 
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to block by class[I1 d一 T c agents． J Gen Physiol 
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窆童蓥 徐长度 ，Stanley 
NATIEL~(哈尔滨医科大学药理教研室， 生教 

研室，哈尔滨市150086，中国；鼍Ⅲ拿大蒙特利尔心 

脏研究所 ，蒙特利尔，H1T1C8，加拿大) 

1990；96：195—215． 
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些  ；心律失常；抗心律失常药；RP588~ 
苯吡喃类；半数抑制浓度 

目的；研究 RP．588~ 对于豚鼠或犬分离心室肌细 

胞 ，， ，和 ，KI的影响．方法：采用全细胞膜片 

箝技术．结果：在一100mV时，RP．588~ 浓度 

依赖方式明显减少 了豚鼠心室肌细胞 ， 其 lC 

为(3 4±0-8) 啪J·L ( =6)． 在犬心室肌细 

胞，RP588~ 可明显抑制 k，其 I( 为 (2．3±0．5) 

“m ·L_。． RP588~ 100“m0】·L 阻断豚鼠的心 

室肌 细胞 k，在 +40 mv时使 减少 (58 

±13)％，其 I( 为 (7．5±0．8)tanol L_。， K协i】减 

少(86±17)％，其 为(3．5±o．9)／~1ol·L_。． 

尾电流分析表明，RP588~ 对 和 ，K 均有阻断作 

用 ． 结论：RP588~ 对心肌细胞的 ，Ⅺ和 ， ，，K均 

有抑制作用，而不是一种特殊的 ，Kl抑制剂． 

书 讯 

(责任编辑 李 颖) 

(中国药学文摘>是我国唯 的药学科技文献综合性检索类刊物(月刊，刊号为CN]1-2529) 本刊的特点是收载我国公开发行的药学 

杂志，地方医药杂志，医药大专院枝学报，植物、微生物、化学化工杂志、专利等近 5OO种刊物中有关中西药理论．综述．药物的科研 

生产技术 制剂、分析、药理、临床应用，药品评价，药品生产管理和质量管理，制药设备和工厂设计，新药舟绍等文献 井同时建有 

近24万多条的史献数据库，其中中药文献占一半左右，所 该摩也是世界上拥有中药文献最多的数据库 通过十几年来对外檀索服务， 

受到r广大医药工作者的普遍欢迎 该库每年可为医药生产、科研、交流、教学、医院、情报研究等部门提供2万多条数据 并可提供 

网络版和光盘版 

‘国内医药信息总监>是专门收集国内3OO多种报纸 内刊厦资料的医药娄信息资料；是集政策法规、科研、生产 市场信息的大全 

书，也是查找医药经济类、科技类医药信息的唯一途径 每月一期，每期为您提供近千条信息 同时可提供数据库、光盘搬务． 

‘全国医药信息>由国家药品监督管理局主管 是沟通全国药品监督管理信息及医药信息的载体．是为国家及地方药品监督管理局 

或医药、药政管理部门和企事业单位及有关单位提供信息的重要媒介． 重点内容为：政簟、法规(包括局长令等)，各种管理办法 具 

体为中西药品、医疗器械的政策、往规、认证、注册、仿制、进出口、行政保护品种、中药保护品种及其管理监督、抽驻查处；批准的 

新药l及新药l临床；非处方药(OTC)制度 、审定、目录；医药工商统计数据；市场、价格、流通、分析预测；台资、改革情况等最新信息 

它是当前最具枉威性的快 准 新综台体的信息资料 

‘国外药讯)专为全国医药系统及有关单位提供国外信息资料 主要内容为国外发展医药的方针、政策、措施、规划和药品管理及 

有关的}击律、}击规；中西药品的生产、销售、价格 市场；新产品上市；新药(包括诊断试剂)的发现 临床研究；重要新拄木、新工艺、 

新材料 新剂型的开发与应用；药物安全性监察和相互作用；治疔指南；药物经济学；企业动态；市场情况等方面的最新信息． 用户只 

需用最少的时间即获得大量国外医药信息 同时可为您以光盘和数据库的形式提供各类专题限务． 

(全国医药商情>由国家药品监督管理局信息中心和国家经贸委医药司共同主办，是全国性、综合性、医药经济贸易市场性资料． 

奉资料的特点是专门报道全国经济运行、市场分析与预测，国内外医药市场动态、物价动态、行情，新药上市，医药用药，药品行政保 

护．产品供求信息，医药包装 及60泉个热点品种在全国24个省市、自治区大中城市每月 15日的批发价、宴价、生产厂家行情．还包 

括全国药品交易会及全国医药原料药中间体市场交易会情况，以及原料药、制剂、中药(中成药厦中药材)、新特药、卫生材料、医疗器 

械、制药装备、化玻、化工原料和中间体及其它方面信息 

‘中国药品检验文摘>是从事药检人员的必备工具扦 它 集所有医药方面期刊(包括公开刊和内刊)、报纸上所载的药品检验方面 

的文献资料 药检所、药厂质检科及化验室、研究院(所)药物分析室、大专院校药物分析及中药鉴定教研室、医院药弁司科及药政管 

理等工作人员为服务对象 开辟栏目有：药政管理(药品检验与监督)，中药材鉴定与鉴别，中、西药及其制剂的分析与检验，药物的血 

药浓度测定，生物利用度与生物等效性，药品质量标准与质量控制，药品卫生学检验，分析方法介绍与综述，药检新书介绍 同时可提 

供数据厍和光盘服 务 

‘中国医药情报>报道 医药战略情报研究为主的一次文献科技信息 内容包括：国内外医药行业的发展趋势，政策法规，先进技 

术．药品与医疗器械的科研、生产、临床应用，合理用药，药物不良反应，新药的临床评价，国内外医药贸易与市场动志；出国考察与对 

外交流等 通过车资料您可掌握国内外医药最新动志厦经过专家分析、综合的报道厦评论． 

‘中国药品专利>为厂配合药品专利的宴施，增强专利意识．保护知识产权，卓有成效地指导医药新产品的研究开发、生产、销售及 

进出口贸易等，国家药品监督管理局信息中心与中国专利局专利文献出 社共同编辑出版(中国药品专利>及(中国药品专利说明书光 

盘> 它是集}击律 经济 技术情报于 一悻的重要信息豫 它对于掌握世界上科研发展的最新动态，跟踪某一专业领域、借鉴国外先进 

技术，避免重复研究，确定企业发展陕簧等方面提供了重要的情报依据 

联系地址：北京西城区北礼士路甲38号国家药品监督管理局信息中心期刊信息处 邮编：100010 联系电话：01lN58354]1~3或(~35- 

2546转编辑部． 
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