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肾上腺皮质瘤细胞离子通道作用之比较 

王 钢 ， 江 舭 M蠡 R 
LEM OS (Worcester Foundation for Experimental 

摘要 本文果用标准及穿孔膜片钳技术研究丁粉防己 

碱对分离大鼠神经垂体末梢及 Y1小鼠肾上腺皮质瘤 

细胞的电压控门的钙道．钾道及钠道的作用 细胞外 

的低浓度粉防己碱(13 gmol·L_。)可强抑制 Y1细胞株 

上的 T型钙道 电流 52．9％．粉防己碱 33 n1o卜L叫细 

胞外使用时亦可强抑制分离的神经垂体末梢L型钙道 

电流 54．2％，但对其 N一型钙道电流无明显影响．1 

#tool·L_。粉防己碱在细胞外可阻断神经垂体末槠的 

慢控门．大电导．钙澈活的钾道，使其开放概率降低 

84．4％．同一剂量的粉防己碱不影响快瞬时的钾道． 

本文结论 为(1)离子通道对粉防己碱敏感性的顺序 

是：钙激活钾道>T型钙道 >L型钙道>N型钙道 > 

钠道；(2)粉防己碱可为一慢控门的钙激活钾道的特 

异性阻断剂 

关键词 楚堕垦照 后叶垂体；培养的肿瘤细胞； 

钙通道；钾通道；钠通道；膜片钳技术；苎丝圭堂 
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Relation of age to effects of phentolamine and phenylephrine on heart 
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ABsTRACT In the present study, the responses of 

neonatal and adult dog hearts to phenylep~ina (PE) 
and  phe ntolaminie rPA were investigated in ordel"to 

determine the influence ofage factors． PA resulted in 

the slowing ofthe  heart rate， the prolongationof COl'- 

reeted sinus node recoverytime， atriaI refreetory pe． 

riod (ARP)， ventricular effective rffme~ry period 

、(VERP)．and ventrieuiar functiohal refractory period 

(VFRP,k and a significantinhibition of conducting 

t~sncsinneona tal dogs In coutrash no  snc h effects 

were seen in adult dogs PE had a positivc 

chrono tro pie effectinl1eOnata1dogs but rio sucheffect 

in ad uh dogs． In COnclusiol1， 一adreno eeptOrS 

played au important excitatory role in the neona tal 

dogheart 
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KEY W ORDS phentoiamine； phenylephrinc； 

proprano lol； heart rat~, blood pressure； ~l~ffl'O— 

cardiography 

There has been an increasing interest In the us= 

derstand ing  ofthe functiona l significa nce ofneonatal 

myocardial~．,-adreno neptors． Most investigators fo- 

cⅡsed  their attention to ehrono tropie effects of 

~-adreno eepo rs OU in ViVO myoca rdiunx They sng - 

gested that u-adrencrgic stimulation in immature 

cardiomyocytcs results in a positive ehronotropie ef- 

feet． In co ntrast, 一adrene rgie stimulation may re- 

suit in a decrease of spo ntaneous HR in aduh 

myoca rdium【 -3J
．  co nve rsion of a positive  

ehrono tro pie effec tisreiated to the postnatalilKrroa~ 

in autono mic innaawatio specifically, the 

adrencrgic sys'tem． 
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Due to the potential physiological and clinical 

imD0trance of these 0bservatioas， performed the 

following studies in order to elucidate the function of 

a-adreno ceptors in the innllatore hearts and to assess 

the role of maturation in determining the 

a-adreno cepto r function． This was accomplished by 

studying the effects of phentolaminc (PA) and 

phenylephrinc (PE)in the intact neormtal and adult 

doghearts 

Dog larepam tioa M ongrel puppies, aged 3 

or 8-15 d(weighing 704_+ 150 g)and adultmongrel 

d0 of either sex were used ． All dogs were 

anesthetized with sodium pentobarbital(30 nag·kg- ) 

and  mechamcally ventilated ． Arterial blood gases 

were monltored to assure acid-base balance and  ade- 

qnate oxygenation． All d0 were subjected to a 

combined propranolol(Pro)0．6 mg·kg- iv and bi- 

lateral ce rvical vagoto mies14' 

~-BInc h de and sti咖 I丑tion ∞一BIockade was 

achieved with PA r0 5 nag·kg- ivin neona tl~ and  

S．0 nag·kg- iv in adults) PE infusions we／x：used 

to stimulate~-rece ptors． 

ReeenUngs Electrocardiograph (ECG)from 

lea d II and femoral artery BP were constantlymoni— 

toted． Cathe ter elec trodes we／x：placed in atrium ， 

right ventricular apex and  nonco rona ry cusp． Electric 

stimulation was pe rformed utilizing a programmable 

d tal stimulator Electric impulses were delivered at 

twice diastolic threshold with a pu1sc duration of 1．9 

ms． Thepaper spe ed  was 100 m ·s～． 

Mleasmmmm ts Electmphysiological mna sllre- 

merits ofsinus node recovery time(SNRT)，corrected 

sinus DOde recovery time(CSNRT)．atrial runetiohal 

refractory period(AFRP),atrial effective refractory 

period(AERP)，A—V node functional refractory pc- 

riod rAVNFRP)， VERP， VFRP， and resting co il- 

duction intervals(PA。AH，HⅥ were performed ac- 

co rding to standard procedures 

Sm tistim l analyses Paired t tests were pe r- 

formed  oothedata obtained beforeand after a specific 

ma nipulation was co mpleted ． Results are p~ ented 

asi± s 

RESUI 

HR responses of m onatal and  adult d0 t0 

adlreBergicdrugs 

l G roupl(3-7 d) Five out of12 nco nat．es ex- 

hibited  a type A respo m e PE iesulted  in a slight 

tend enc y to inc rease HR． Ind ucing  a type A 

respo rae， inthisgroup, Pro 1．0 nag·kg-‘ resulted  

inonlyalittledcerease(PE，201±43 bpm；Pro，188 

4-32 bpm)and rema ined12％ fasterthanthat priorto 

PE infusion． It suggested  ao 0．~--med iated positive 

chronotropic effect． 

Four out of12 ne0na had atypeB respo rae． 

Thc second  dose of Pro， ho wever， completely abol- 

ished the PE-induced acceleration(PE， 166± 25 

bpnl；Pro， 148+24 bpnl=P<0．05) In these pup- 
pies， thePA Callsed  afurther 24 ‘reduc~ionofm0an 

HR (Pro 148_+ 24"bpm； PA． 116± 19 bpm； 

P<0．01)． The PE ind uced cardioacoeleration was 

likely to have been mediated via re~ptor 

stimulatio n’ a-blockade wi th PA still惜 ulted in a 

decreasein sinus rate， suggesting atonic, a--medi— 

atedpo sitive chrono tropic effect． 

Three out of12nc ormtes had atypeC respo me． 

Both ~-receptor agonist and ~-ree~ptor antagonist 

drugs resulted inadeere~seinHR． 

2 G roup11 r8-1 5 d) Inco ntrasttogroupI， 

all ofthe res po nses were type A， where a po sitive 

chronotropic effectdueto ~-raceptor stim ulationwas 

seen 

3 G roupⅢ (adult dogs) Four OUt of7adult 

dogs exhibited atype B r~po me and 3 had atypeC 

one In contrast to the neona tes， a po sitive 

chronotropic effect due to ~-adrencrgic stimulation 

hadne verbeen seeninad ult dogs． 

BP resp0峭e窖ofmomtal and 曩d·k●o (Tab 1) 

The 0bserred changes io BP were similar witlain each 

group rega rdless ofthe type ofHR r~po me． 

BP responses similar to those in groups I 

and II． Speciff~ dlyno  changein systo lic and  diastolic 

BP,,was seeflfollowi ng theco mbined Proiv and bilat- 

eralva gotomi es ． 

In group III． snlall and  va riable changes w 

seen following the co mbined Pro iv and  bilateral 

vagotomies． 
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Tab1．H蛆nrate(HR)and bl00d es9毗 (BP)fegpo啮es off嘲I髓乜I a 叠d 如 协 押a 髓rgkdng -． ． 

‘P> 0．05, ” P‘ 0．05 ⋯ P‘ 0．01 vscontro1． 

TypeA： PEinduced alⅡincreasein sinus ratewhichwas not r~crsedto basetine by second dose ofPro， i口dj- 

eatingthatPE inducedacceleartionis~-mediated．Type B： PEind ucedallincreasein sirras rate whichWaStom- 

pletely reversed by second dose ofPro， suggesting that the PE-indueed cardioacecleration is a beta effect
．
Type 

C： PE resultedinadecreasein sinus rate, suggestingthatthisisan~---mediatedcardiodeceleration
．  

The PE-indueed increase in BP was substalltiaⅡy 

greater in the neonatal than in the adun group． 

Effects of~-biackade OU cardiac electrophysio— 

ductingtissues and  onlyminor effec t on adulthearts, 

suggesting that w--adrenoceptors show a marked 

excitatory effect013．the neonatalhearts
． 

呐 ‘岬 (Tab 
． 。

h 。 ain 
DtSCUSSION 

Whe ther age factor iS relat耐 to differences of ‘ 

e．1ectrophysiologic (EP】effects of PA 折 ViVO， 9 

neonatal puppies aged 8-14 d and  6 adult doges were 

used The PA had significant effect Oilnvonatal COIl- 

The autonomic Bervous system has not been fully 

developed at birt~  the extent and signif~came of 

this immaturity remain poorly understood． In olIr 

Tab Z Cardiac electrophysiological parameters of．eotm~l and丑duh dogs after~--adreuergk bloch de． i± ＆ 

‘．p>0．05, ’ <0．05, “ <0．01 ~jcontrol 
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studies， PA resulted j11 a significant deCl~RSe of 

Ileop．ataI HR while the adult HR remained 

unaffected m  suggested that a--adrenoceptor plays 

a significant excitatory m le in the neonatal sinus node 

while thek effect oil the adults is relatively minor． 

Concermng the effects of PA oll myocardial 

refractoriness， the magnitude of the prolongation of 

atrial refractoriness was significantly greater in 

neop．at~ thanjnadults 

The chronotropic effects of ~-adrencrgic 

stimulation jn the immature heart， however， have 

not been extemivdy studiedI L,8,91 Tl1e most important 

observation in OU[study was that an~-mcdiatcd posi． 

tivechronotropic responsewas demomtratodinthein． 

tact neonatal ca nine whlie this had neve[been 0b' 

servedinthe adultca nineheart． 

In summary , our study ofthe effects ofPA and 

PE inthe neonatal and  adult hearts suggested a signif 
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摘要 本实验研究了新生和成年犬心脏对苯福林(PE) 

和酚妥拉明(PA)的反应以确定年龄因素的影响．PA 

使新生犬心率减慢，校准窦房结恢复时间、心房不应 

期、心室有效不应期及心室功能不应期均被延长，对 

传导组织有明显的抑制作用．而成年犬则无．PE对 

新生犬产生正性频率作用，但成年犬则无．结论是： 

受体在新生犬心脏起重要的兴奋作用． 

心电描记术 
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