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Adrenoceptor agonists inhibit calcium-dependent potentials 

in rat stellate ganglion neurons 
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AIM ：To studythe effects of adrenoceptor agonists 

on the steUate ganglion rletn'ons． METHODS： 

Intracellular 0rdiIl邸 weremadefrom netlror~of 

the isolated rat steUate ganglia． RESLILTS： 

Notadrenaline and donldlne(10—30衄 ·L ) 

reversibly deDressed 3 types of ca1cium-dependant 

potentials，namely，the action potential shoulder； 

the spike after-hyperpolmization；the spike 

evokedinK b8’solution containingTTX and 

and fast excitatory postsynaptie potential(他 PSP)． 

CONeLUSION： n adrenoceptor agonists 

iulaibifled the 3 ealdtma-dependem potentials； 

f-EPSP w娼 inhibited hy reducing Ca2 irtftux at 

presynaptic site in population of r un)ns． 

At intemeuronal junctions， catecholamines 

seen2 to regulate the excitability of target cells by 

modifying their resting membrane potentials and 

conductance or by producing postsynaptic po ten- 

rials． In the g．&Be of amphibian sympathetic 

ganglion cells，these cell membranes are depo larized 

or hyperpolarized by the action of catecholamlnes 1 3 

and the slow inhibitory postsygaptic potential(} 

IPSP)of these cells seem to be produced by the 

action of catecholmnines ． In bullfrog sympa- 

thetic ganglion cells，catecholamines regulate the 

configu ration of action potentials、 and have a direct 

facilitatory effect on aeety[choline releaseL 

Catecholamines exerted a biphasic effect on the non— 

cholinergic excitatory postsynaptie potential(I10／1- 

choli
⋯

nergic epsp)of the Infe or mesenteric ganglion 

cells The purpose of the present study was to 

investigate the effects of catecholamines on the 
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isolated stel[ate ganglion of the rat 

M ArIERIALs AND METHODS 

wistar rats of画th目 (3—4months)were kilted 

The ste1]ate gang Lia vdah their sympathetic ner,,e tnlt~】‘s were 

supedused with the Kmbs。．solution gassed with 95 ％ Oz 

+5％ CO2 at 34±0 5℃ ． Fhe ganglion was stimu~led 

either antldromtcally by the postgsnglion ic nerves or 

orthcdronfic ly by pregsnglionic ne branches with a suction 

dect lntracdMar recordings w obtained by fiber· 

containing g／a．~micmelectrodes filled with KC](3 tool’L )， 

which had reeistmice8 of 30 60 M n The input resistaJloe 

ofthe cellswas c~Lculatedfrvxn voltage changes produced by 

passing repetitive hyperpolarizing COITeitt pulses Sigm ls 

were amplified aF]Axodamp-2A amplifier Signals were 

displayed ∞ oscilloscope and pen reeoMer( 一 

(一)一NoradreneJine bltartrate，c]onidine hydrochlorlde， 

idazoxan hydrochloride，isopmnaline hydrochloride，phentd 

mine h roddofide，pramsin hydroddorlde，and yohimbine 

hydrochtoride w e purchased from Signm Co． The drugs 

Ⅵ， e dissotved iit Krebs。mlut[oIt to slJ【 usion． 

The resuiu~are expressed asj±s． Statisticaldiffemmee 

m s eva Luated by t-test． 

REsIII 

Efleets oil 3 Caz’ dependent potentials 

Three voltage responses in stellate postganglionic 

neurons which are Caz dependent have heen — 

identified The spike after—hyperpolarization(AH) 

and a “shoulder” were saeen during discharge in ’。 

norn~I Krebs‘ solution I／,／=4O)． Both the 

shoulder and the AH decreased in magnitude as ’ 

extracellular Ca2 concentration was lowered from 

the nolTnaI tevel of 2 5 to 0．25 Yfffno1．L_。． The — 

third Ca 一dependent po tential is the spike potential 

evoked in Krebs’solution containing tetrodotoxin 一 

(TTX，1／~mol·L )and TEA (10 mmol·L ) 

(n=6)． 一 

Noradrenaline and donidlne reversib[y reduced 

the action po teutial shoulder and magnitude of AH ， 

in 22 out of 30 neurons studied． Noradrenaline and 

donidine attenuated the amplitude of AH from 9．5 
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±1．0 mV to 7．3±0．7 mV (n= l2，P<0．05) 

and reduced the action potential shoulder by 56．5 

±1．3％ (n= l2，P< 0．05)． These effects 

occurred after1—2min of exposuretodrugs did not 

desensitize over 5 min period，and were reversed 

within 2 min of washing(Fig 1A) The actions of 
noradrenallne and clonidine on the Ca-' 一dependent 

potentials were mimicked by low Ca-'一(Fig lB)． 

B 

rig1， Effecls on AH in 2 cells， A． SUlm'thsion with 

noradrmaline． B． Superfusinn with a low Ca2’／h 

Mg solution and clonidine which were recordedframthe 
s鼬Ile cel1． 

Fo ascertain the effect of these adrenoceptor 

agonists on calcium spikes，some neurons were 

superfused with Krebs’solution containing TTX (1 

gmol-L )and TEA (10 mmot·L )． Nora— 

drenaline reversibly diminisbed both the rate of rise 

and the duration of Caz spike in 6 tested ceils 

Measuredfrom 13 Ca 2 spikes．themeat1 spike half 

width(duration at 50 ％ peak amplitude)was 37 

±4ITIS before and 31．6=1．3ms(P<0．05)after 

and 10％ 一9O％ risetimewas6．5=0．2msbefore 

and 6．9±0．1 ms(P<0．05)after superfusionwith 

noradrenaline． The depressant effect of noradrena— 

jine vc~Rs reversible bv 2～3rainwashwith drug-free 

Krebs solution． Noradrenaline depressed the Ca 2 

spike without affecting the membrane potential and 

input resistance(Fig 2) 

Fig 2． Depression ofC action potential by noradrenaline 

in a ilelllrone． 3he ganglion wgls pretreated and supetfltsed 

wi thTIX pinsTEA． 

Effects of and II-adrenoceptor antagonists 

The depressant actions of noradrenaline and 

clonidine on the Cd：一dependent potentials were 

prevented by 

— l0 urnol，L 

Q—adrenergic 

‘
． H=5) 

change the resting membrane po tential and input 

resistance Superfusion of idazoxan effectively 

antagonized the depressant effects of noradrenaline 

on action potential shoulder and AH (Fig 3)．Pro- 

pranolol(10 ⅡTD【’L～)，a肛ad e画c antagoNst， 

A— 

Fig 3． Attenuation of noradrenaline depre~lon of AH by 

idazoxam Superfusion with noradrenaline (A)Ol-idazoxan 

(B)ollthe s cel1． 
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was without effect ( = 3)． These findings 

suggest that noradrenaline and clonidine act throu 

d adrenergic receptor PFe—treatment of the ganglia 

with phentolamine( =6)，prazosin( =5)，and 

vohimbine( =3)at the concentratiol~s of 1—1O 

urn。1·L一 f0r 25—30 min failed to antagon[ze the 

effects of noradrenal[ne or donidine 

Effects oll f．EPSP In addition to depressing 

the Ca2 dependant potentials，at the concentra— 

lions of 10—30 urnd。I ‘．when applied to ganglia 

of 2—5 min．noradrenaline and clonidine．which 

caused no significant change of resting membrane 

potentials， reversibly depressed or completely 

blocked the f-EPSP _n 7 OUt of 10 eellS examined 

The depressant effect"oTas reversed after 20 min 

period of washing with Krebs’solution free of drug 

(Fig 4j 

co ：： —J 

Fig 4- Effect of clonldine an f-EPSP erred by pre- 

ganglionic r I ve stimulation in a n戗Ⅱ ne． Slimulation 

elicited threshold potentials(small a]}Wal~ deflections)and 

s蛳ke potentials(1arger epward deflections)． Clmaidine 
depressed the synaptk respo nses． 

D巧 USSIoN 

A hypothesis to aceount for these ohservationS 

iS the adrenoceptor agonists nhibit an inward Ca2 

current Previous studies suggested that AH was 

mediated principally by all increase of GK secondary 

to Ca z—influx(9,10]
． In this regard，a rnore direct 

assessment of adrenoeeptor agonists on Ca 

conductance was obtained with respect to the spike 

potentials evoked in T1’X and TEA containing 

Krebs solution． Under this condition， the 

effective abolition of the Ca 2 s Dike sllpports the 

contention that adrenoceptor agonists reduce Ca 2 

oonductance rather than the OK"(Ca)【 · 
．  It 

has been reported catecholamines antagonize 

synapt[c transmission n mammalian sympathetic 

ganglion by an action at presynaptie site through an 

1I-adreuoceptor and reduction in neumtransmitter 

release[13 
．

the experiment showed that 

adFenaljne and clonidlne depressed f EPsP This 

presynaptic action is to reduce Ca influx into the 

terminal， which results n reduced transmitter 

release 

The findings that Idozoxan but not pentalam ine 

or prazosin an tagonized the depressant effects of 

adrenoceptor agonists are consistem with the idea 

that the depremions were mediated by a2一adrenergic 

receptors． However． in 3 cases the effects of 

noradrenaline and clonidine were not significantly 

changed by yohimbine(a2一adrenergic antagonist)． 

乃le possibility for the discrepancy may have 

following explanations First，in stellate ganglion 

cells，receptors were more sensitive to idozoxan than 

yohimbine； Secondly， other adFenergic receptor 

sub—types， in addition to a2一adrenerg[c receptors 

medlared the effects of the agonlsts This implled a 

selective distribution of adrenergic receptors to a 

subpopulation of stellate ganglion neurons． The 

question of the type of Q—adrenergie receptor that 

responsed the effects of noradFenaline in the stellate 

ganglia remains to be exploted using l~ore specific 

antagonists that are capable of differentiating 

subtypes of a-adrenergic receptors 

Is there a physiological significance of the 

present findings? It is to po int out here that 

mammalian sympathetic ganglia contain a relatively 

large number of small intensely fluorescent cells，the 

amine contents of which were mostly noradrenaline 

and adrenerline． The question of whether or not 

eatecholamlnes released from these intensely 

fluorescent cells under physiological oonditions and 

served a1"ole similartothat describedinthe present 

study needs to be ascertained． 
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肾上腺素受体激动剂抑制太鼠星状神经节细胞 

钙依赖性电位 f 77·，／ 

，塑  
(广西医科大学药理教研室，南宁530021，中国) 

关键词 星状神经节；电刺激；动作电位；钙；可 

乐定；肾上腺素 Ⅱ_拮抗剂；河奎E毒素；季铵化合物 

目的：探索肾上腺素能受体激动荆对大鼠星状神 

经节细胞的作用及其作用机制．方法：离体交感 

神经节细胞内生物电记录． 结果：去甲肾上腺 

素，可乐定(a0—30 tmaol·LI1)可逆地抑制细胞动 

作电位；依钙后超极化电位；在古 1]Ⅸ 与 TEA 

克氏液中记录到的钙锋电位及快兴奋性突触后电 

位．结论：肾上腺素受体激动剂对三种钙电位及 

快兴奋性突触后电位的抑制作用可能是其在突触 

前膜对钙内流的抑制所致． 
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