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删 ：To study the effects of agmafine(Agm)on 

early afterdepo larizations (EAD ) and delayed 

afterdepolafizations【DADj induced by isoproterenol 

(1so)in guinea pig papillary"muscles METHODS： 

EAD and DAD were recorded using intracellulas glass 

microelectxode technique． REsI I1 rs：(1 j EAD and 

DAD induced by Iso 舶 nlTIOl·L were markedly 

inhibited by pretreatment with Agm 1．0—2．0 Inm 1． 

L一 in a concentration—dependent manner． (2) ． 

nitra-L．airline methyl ester(L—NAME．0．5 mlno1． 

L～ )．a NOS inhibitor，did not affect the inhibitory 

effects of Agm (1 0 mmol·L 】Oil EAD and DAD 

induced by Iso． (3j The inhibitory effects of Agm 

(1．0 mmol-L )on EAD and DAD induced by Iso 

(e0lllno1．L )were eliminated by pretreatment with 

idazoxan(Ida，0 l iiuilol。L )，all alpha-2 adⅫ1ergic 

receptor(∞．AR) and imidazoline receptor (IR) 

antagonist C0NCLUⅡ0N：1'le inhibitory effects of 

Agm on EAD and DAD induced by lso in papillary 

muscles is related to the Rxtuetion in calcium influx and 

mediated by 0̈一AR and／or IR． 

Aftet'depolarizatior~ cause cardiac arrhythmias． 

Early afterdepolarizations(EAD)ale atype oftriggered 

activity that can develop in tmart muscle before action 
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potential (AP)repolarization completed ． Delayed 

afterdepo larizations (DAD ) ale oe,cillatioils in 

membrane po alⅡlat occur蚯  p0 zanon ofan 

AP andthat are calls~~ bythatAPL引． Stimulation of 

9-adrenergic receptors byisoproteranol(1so)Callinduce 
either EAD or DAD  Ca2 release from the sarco． 

plasmic reticulum is a factor in the development of 

EAD and DAD， thus po m~ g to activation of a 

nonspacific Ca2 一activated channel as a COIrlHIOII 

mechanism for aftexdepolafizations ． Agraatine 

(Agm)has been identified as an endogenous clonidine- 

displacing substance (CDS)in malnl~ an brain． Lj 

el af formulated that Agm is an endogenous agon~  

at imidazoline receptor(1R)and a noncatecholamine 

l and at吨一a【I瑚 eI c receptor( 一AR)，and may act 

as al1eur0Ⅱan锄 ir时 ． It has been knownthat Agm is 

widely distributed in lllal~ an tissues including 

bean，blood vessels and braint ，suggesting that Agm 

could act on cardiovascular system and nervous 

center" ． Recently．we ha ve found that Agm could 

not only reduce calcium influx of AP in guinea pig 

papillary muscles ／n vitro ，but also reduce calcium 

influx of pacemaker cells in sinoatl~ no~eI-8J
． 

However． the effects of Agm on EAD and DAD 

induced bylsoin guinea pig papillarymusclesha ve not 

yet been elucidated． The pI] of this study was to 

observethe effects ofAgm o[i EAD and DAD induced 

by Iso． 

blaterials Guinea pigs(0 旱， =48， 

weighing 405 g± 26 g，鼬 1I，Certificate No 

O4O4O，provided by Expanmental Animal Center of 

Hebei Province) w唧 stutmed and the hearts were 

supel~ wi山 oxygenated modified Tyrode’s solution 

(0—4 ℃)． Isolated papillary muscle~of right vo'l— 

tricle were perfused with modified Tyrode’s solution： 
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NaCl 130 0，KCI 4．8，NaI-I2PO4 1．8，MgCI2 1．05， 

CaCI2 1．8， 25．0， and IJI：0se 5．5 mmol· 

L一． T s solutionwas buffered to pH 7．4 by gassing 

100％ at 36℃ ． 

1tle prep~'ation was stimulated through a bipolar 

electrode at a control hasic cycle len~h(BCL)of 2O130 

Ills(1 nls rectangular pulse and two thnes threshold 

intensity) from the stimulator (SEN-32O1．Nihon 

Kohden)． 1tle Wausmembrane AP was recorded by a 

glass croe 廿ode础 ed with KCI 3 mol·L (a tip 

resistance of 10—3O Mn)，coupled to a hiigh input 

impedance amplifier(MEz．82Ol，Nihon Kohden)． 

1tle mnplified signals were fed to the A／D convertor 

and DID0ess。d by a microcomputer． Iso was used to 

induce EAD andDAD． 

Experimental l~t'otoeols The preparation was 

equilibrated  for 60 mill in the modified Tyrode’s 

solution at a Fate of 4 mL ·mill一 before inWacellular 

recordings． The experiments consisted of 4 groups： 

(1)InductionofEADandDAD bylso：undertheBCL 

0f 2O00 ms．amplitudes of EAJ)and Dl加 ，durations 

0f DAD w雠 measured when the pmlmration was 

~ -alsedwi山 modified Tyrode's solution containingIso 

(20 nmol-LI1)． (2)Effects ofAgm ontheEAD and 

DAD induced bylso ：the pred ation was peff~ with 

modified Tyrode’s solution containing Agm (0．5．1 O， 

oF 2．0 mmol·L )for 10 rain followed by peffusion 

with modified 13,rede’s solution containing Iso (20 

nmol·L )． group ofexperinaentwas undertaken 

to evaluate the inhibitory effect of Agm  on  EAD and 

DAD induced by Iso． (3)Effects ofⅣ ．nitro-L一 

咄 e methyl ester(L—NAME)o1"1 the actions of 

Agm：after L．NAⅣ匝 O．5mmol·L )was peffnsed 

with modified Tyro~ "s solution for 10 mil1． the 

protocol of the second group  was un dertaken again． 

(4)Effects ofidazox,ma(1da)Oiltheactions ofAgm ： 

afterIda(0．1 mm0l·L )was perfased with m(xlified 

Tyrode’s solution for10nfin，theprot~ol ofthe second 

groupwas un0ertaKen again - 

Using program designed by ourdeparmaent，the 

fnⅡowing parameters of EAD and DAD  were de fined 

automatically by an on —line microcomputer~ ayzing 

system：(1)Amplitude of EAD：the amplitude from 

the onset of EAD to the peak of EAD、 ； (2) 

Amplitude ofDAD：the amplitude from the 0n鳅 of 

DADtothe peak ofDAD ；(3)Di／vdtion ofDAD：the 

timefrom the onset of DAD  to the end of DAD ；(4) 

TD (total dlll~On)： the time from the onset of 

upstroke ofAPto the end of EAD． (5)TOP(take． 

off potentia1)：the lowest point in the repolarizaion 
phasewhen the first EAD starts~loI 

Drugs Agmatin~，idazoxan，L—NAME(Sigma 

Co，USA)， arid lau were dissolved in modified 

Tyrnde’s solution 

Statistical analysis Data were analyzed by 

ANOVA oF by Fmher exact．test． AII data were 

presented as ±s 

RESU珊  

EAD and DAD induced by Iso In the 

presence ofIso(2OIunol·L )．92％ EAD and DAD  

were elicited under BcL 0f 2O00 nls． e maaplimde 

0fEAD and DAD were(12．2±2 9)mV and(9．2± 

2．0)mV，respectively(Fig1，Tab1)． 

Effects 0f A舯 oll EAD and D仰 induced 

b Isa At Agm  0．5mmol’L～，EAJ)，DAD ，11)， 

andToPwere notinfluenced． VC'hen the concentration 

ofA印 was increasedto1．0 and 2．0mmol·L-。，the 

above parameters were decreased(Fig l，T曲 1)． 

Effects of工·NATⅡEon actions ofAgm 1tle 

effects of Agrn(1．0 mlllo1_L )on Iso(20 nmol· 

LI1)．inducnd EAD and DAD were not affected bv 

L—NAME(0．5 mmol·L )【Tlab 1)． 

Effects of Ida on actions of 1tle 

effects of Agm (1．0 nln'lol·L‘。)on Iso(20 ranol· 

L )．induced EAD and DAD welg blocked completely 

byIda(0．1mmol·L )(1曲 1)． 

present study demonstrated that Agm  could 

concenWation-dependently inhibit EAD and DAD  

induced byIsoin g~nea pig papillary muscles． Song 

al LI1 J proved that stimulation hy I∞ of Ica was 

Wansienfly en Inc。d in gumea pig ventricular myocytes． 

．I1 increaseinIs~stimulatedI＆ was ass(~71ted with a 

prolongation of AP dlffation  and induction of 

arrhyrimaogenic effect． As Agm  could reduce calcium 

influx of AP in guinea pig papillary muscles ， 

therefore．the inhibitory effects of Agrn on EAD and 

DAD  induced by Iso raight be due to the blockade of 

calcium influx 

Agm Ⅱdgat be~ ursorforNO generation andits 
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Likungu and his colleaguesL defrustrated mat 

norepinephrine released from the human heart was 

inhibited not only by presynaptic 吨一AR but also by 

presynaptic IR． Most recently， imidazoline binding 

sites and receptors and their en~ enolls ligands have 

beenia~ntifiedto exist on cardiacmyocytesL As aIl 

∞一AR and IR antagonist、17j．Ida markedly inhibited the 

effects of Agm on and DAD induced by lso in 

guinea pig papillary nlusc]e~，suggesting mat吨一All 

and／or IR were involved in the inhibitory effects of 

Agm 0n andDAD induced byIso． 

In Sili~ ．Agm exerts an inhibitory effects oil 

EAD and DAD induced by Iso in guinea pig papillary 

mUSCles．which is lated to the reduction in calcium 

_mflUX and mediated by∞一AR and／or IR 

600mI 

Fig1． Effects 0f agl~tline(A鲫 )ml EAD 0r DAD 
md~ ed b Iso∞ dinfl~ ofL-NAME ∞ d Ida ml 4 

the a嘶叩s 0fA鲫 (ba萄c cyclelength 0oO蝎 】． A： 

Control；B：Iso20m  ·IL一 ；C：Agm 1．0m m l·IL一 

+I蚰 20 m廿0l·IL一 ：D：L．NAI恤 0．5 l戌∞ 1．IL一 + 

Ag|n1．0 l 。L +I∞ 20 Iml0l。L ；E：Ida 0．1 

-L。 +A鲫 1．0 nm -IL一 +Iso 20lm ·IL～ ． 
，  

u  

effects could completely be abolished by L—NAME，a 7 

NO synthase iNfibitor，or endo~eliura denudation／12一
．  

From this point ofview，Agm wouldinduce|皿 increase 
0 

in the lxoduction of NO，thereby lead to increase in 

intracellular 1eveIs of 0GⅣ witll a subsequent reduction 

inin眦 Uular calcium~13J
．
Onthe contrary．Cralea et 9 

al【l4 showed that Agm was a competitive No syn~ase 

inhibitor—but not a~Nrecursor衙 No． In the present 10 

study，L—NAME did not affecttheinhibitory effects of 

Agm on andDAD induced by ．suggestingmal 

NO might not beinvolved． 
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"lab1·Effects of ag~atine{A日m)．L- 岫 ．andida~mn(Ida)．In early a№ rde aIj翻 蚰s(rAIJ)and dela~ l 

州 印0l 目d0lls{nAD)induced by 叩∞ter蚰oJ{Is0)20 r咖0J·L一 in gu．mea p pq_pjIlary mI酬 es(b鼬ic eyde 

1删 ：Ⅱl 2oooms)． TD：thetimefr0Intlle onset ofllp ofAPtotlle eml ofEAD． TOP：tllelowestpointintlle 

rep0lal恼  蚰 thefiltstEAD s{itrllg． =64 p日pi】】arymusclesfr0In鹌 gI|inea p ． 霉±s， 

>O．0S， <0．0S， <0．0l借 五s0(20 r咖0l·L一 )． 

>0．o5，甲 <0．05， <0．叭 掰 ISO(20l瑚 J-L )+Ag|n(I．0埘帅J·L一 
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胍丁胺对异丙肾上腺素诱发豚鼠乳头状肌后除极 

的影响 疋 夕 

邀 ， 竖 (河北医科 研究 
所生理室，石家庄050017，中国) 

关键词 ；塾 丛盟；电生里 i 
墨亘竖 墅耋!硝普盐；咪唑克生；眯唑类； 
肾上腺素能衄受体；钙 

目的：研究眍丁胺( )对异丙肾上腺素(ko)诱 

发豚鼠乳头状肌早发和晚发后除极(EAD和 DAD) 

的影响及其作用机制． 方法：细胞内玻璃微电极 

技术 结果：(1)agm明显抑制 l舯诱发的 EAD 

和 DAD；(2)预先应用 NOS抑制剂 L．NAME 0 5 

TI1rn01．L。。，不能影响 Agm 1．0 TI1rn01．L 对 k'20 

nmol·L 诱发EAD和 DAD的抑制作用；(3)预先 

应用咪唑啉受体(瓜)和肾上腺素能 啦受体(吨 Al1) 

拮抗剂 idazoxan 0．1 TI1rn01．L 则可阻断这种作用． 

结论：Agm对 Is0诱发 EAD和 DAD的抑制作用由 

啦一AR和／或瓜 介导，并与钙内流减少有关． 

(责任编辑 朱倩蓉) 
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