
BIBLID ：ISSN 0253—9756 中国琦理学报 Acta Pharmacotoglca Sinica 1993 J ； 14(4)：298—301 

Determination of[5-adrenoceptor subtypes in human pulmonary artery 
and thoracic aorta by radioligand binding ． 

PENG Hong—Li，JIANG M ing—Hua，YANG Zao—Chen 

(Department of Pharmacology，School of Pharmacy； Department of Pharmacology，Faculty of - 
Basic Medical Sciences，Shangha i Medical University，Sha nghai 200032，China) 

ABSTRACT The adrehoceptors of human pul— 

monary artery (PA )and thoraeic aorta (TA )were 

studied by the use of a high specific activity radioligand 

[ 1]piadolol(Pin)． T0idemifythe subtypes of 
adrenoceptors ．n the 2 blood  ves．~els，the competitive 

inhibition curves of[” 1]PIn by岛一antagonist atenolol 

and~-agonlst salbutamol were arialyzed usidg a coln- 

puter program L1GAND of a mathematical model of 

the ligand-binding system． The B (15．3土 1．2 

fmol／mg protein) and the dissociation constant Ka 

(44土4 pmol·L。。)for PA we陀 simitar to those for TA 

( ，12．8± 1．2 fmol／mg protein．置d， 45± 4 

1homo1．L )． Compe titive inhibition analysis showed 

that the I~-and l~e-adrenoceptor subtypes coexisted in 

human PA and TA，with 禹 adrenoceptor dominant． 

The ratios of I in PA and TA re 2．9：1．0 and 

2．1；1．0．respectively． 

KEY W ORDS beta od renergic ree"．ptors}pulmonary 

arteryI thoracic aorta I rndiollgand  assay； pJnd ofolI 

atenolol}salbutamol 

Adrenoceptors were classified into 既一 

and&一receptors(Lands a1．1967)． Both 

自一and ~-receptors may coexist within the 

same tissue such as myoeardium (既 predomi— 

nant)，Iung and bronchus(＆predominant)“’． 

Rat pulmonary artery，aorta and portal vein 

contained both既一and＆一adrenoceptors ． 

But autoradiographic analysis in guinea pig and 

human lung indicated that the receptors in pul- 

monary arteries were of&subtypes‘ ． Few 

studies have been carried out to determine the 
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distribution of O-adrenoceptor subtypes in the 

human vascular bed． This stndy was aimed to 

identify end characterize B-adrenoceptor in hu— 

man pulmonary artery and thoracic aorta，us— 

ing the high specific radioligand[ I]pindolol 

(Pin) and atenolol (as既 antagonist) and 

salbutamol(as&agonist)． 

MATERIALS AND M EI~ ODS 

M embrane prepara~on Human main pulmona ry 

arteries(PA)and thora~c aorta(TA)were taken dur- 

ing 4 autopsies (25土 5 a)within 2 h after accidental 

death． Membranes from the vessels were prepared ”． 

The ve8se were trimmed of adve ntitia in buffer 

A (sucrose 0．2 5 mol·L～ ， s 10， MgCI2 1 

mmol·L～ ，pH 7．4)，and  ho mogeidzed thrice using a 

ZS 83_1 t~sue homogenizer for 30 s． The bomogena te 

wsts centrifuged (3000× g)for l0 min． The supe r— 

na tantwas centrifuged at 37 000Xg for 20rain and 一 

suspend ed in buffer B (Tris 20，M gCI21，ED叮~A 1， 

ascorbic acid 1．1 mmol·L_。．pH 7．4)． The expe ri— 

ments were carrled out at 4℃． TlIe membranes were 

stored at 一 20℃ ． Pratein concentration was deter． 

mined by Coomassle brilliant blue． [“ 1]Pin was put- 

chased from Shanghai Second  Medical University 

(70．30 TBq)． 

BIAdreaoeeptor binding ~Uild~ Human PA and 

TA membrane suspension 100 g were incubated in a 

water bath it 37℃ for 30 rain in the p耻Bel髓 [墙I] 

Pin escalating (25— 250 pmol·L一 、 wi th or without 

utiIabeled propranolol(0．03 mmul ·LI1)． The final 

volume Was 400 l ． Aftef ineuhe tion．the  m~ture 

was immediately filtered at 4X3． trapping the ~fltem- 

brane particles on 2T-II filters．which were Willshed 

with 18 ml buffer C (Tris 20． EDTA 1，M gCI2 10 

mmol·L_。．pH 7．4)for 20 s． The  radioactivity of the  

脚ter was measured jn a I 【B COM PUGAM A 1282 

COltnter． 

Proportion of ~lrenoceptor snbtyp曙 By a 
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quantitative analysis ”，these subtypes in the plasma 

merarane homogena tes of human PA and TA were 

determined by a competitive inhibition study between 

[̈ I]Pin(zoo pmol·L )and the selective Bl—matago- 

nist atenolol(1O一’t0 10—0 mol·L一 )or the selective 

一 agonist salbo tamol(10 。to 10 mol·L )． The 

reaction tube s contained plasma membrane homogenate 

100 Pg(2OO )，50 1 of[ 1]Pin(zoo pn ·L一 )， 

and 50 ￡l1 of atenolol or salhutamo1． The ；neuhatiun  

was carded out same as that in the saturation binding 

experiments- Spedfie binding of the Iigand was de一 

~ined船 the amount of the labels bound in the absence 

of bompeting ligand minus the amount bound in the 

presence of propranolol(O．03 mmol·L )． 

Aantrsts of data The data ven in the paper 

were 士 The disSOCistion constant(Kd)and  the 

maximal number of bind ing sites ( 一 )were caleulat- 

ed from Scathazd and  Hill plots． For the identification 

of the vessel receptors， the concentratlon-inh ibitlon 

curves wel'~ transformed into modified Scatchazd plots 

by plotting the％ inhibition of bind ing ．us inhibition 

dDided by the concentration of atenolol or salbutamo1． 

The competitive curves were analyzed with a computer 

modelm． 

R聊 LTS 

[~13PIn binding to human PA and TA 

Specific[ I]Pin binding elevated with esca— 

lating concentrations of[ I] n from 25 to 
250 pmol·L～． Scatchard analysis (Fig 1) 

gave linear plots and the Hi11 coefficients 

were b0th 1． The receptor density (风  ， 

15．3士1．2 fmol／mg protein)and the dissocia— 

tion constant(Kd，44士 4 pmo1．L )for PA 

were similar to those for TA ( ，12．8士 1．2 

fmol／rag protein，Kd，45士4 pmo卜L )． 

Inhibition of[mI]Pln binding by atenolol 
and salbutamol The transxtormed Scatchard 

plots of the inhibition curves of r I]Pin bind． 
ing by atenolol and salbutamol were shown in 

Fig 2． Computer m odeling of these curves 

according to a 2一class mode1 vielded the 

distribution of瞳 口5 一adrenoceptors(Tab 

1)． The distributions were 78：22 (PA)， 

69 l 31 (TA)with atenolol and 69l 31(PA)， 

68：32(TA)wi th salbutamo1． 

1]Piadolol／nm0I．L— 

Flg 1- Specific MⅡdtⅡg of[增I]Pin to membramm 
from humman pulmonary artery and thuradc aorta． 

Inset,Scatchmrd plors． 

10 × ％ inhJbitioa 

Pig 2- Scstcbmrd p】ors ofinhibitionbindings between 

[1“1]Pin and atenolol or Hlbutamol to human put— 

menary artery and thoracic aorta membranes． 

E_∞1。墨 d量 0目 一．q口 0日 
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Tab 1． C．~mpefitive InhtldUon岫删峰 with[ I]HD 
and atemoloI or salbuinmoI，dissociation ~ nstlmts for 

·‘哪010．and sa[butmmol，perceHt嗨e of 一and艮一 
ad~ aoes pinrs M _d‘_暑 sites in hem aa p旺_豳0Ⅱtry artery 

mad曲0刚 c an lmembrlmes in 3雎 Ⅱ． i士 

Pulmonary artery Thoradc aorta 

Ateno[oi Ka／mul·L一 

既 (4．5±0．9)X10一。 (1·1±0·3)X10 

岛 ( 4土0．5)X10一 (2．6土1．3)X10一‘ 

Subtypes 

 ̂岛／ 78~5t 22士5 

Salbutamol Kd／mol-L一‘ 

BI (4．1土2．8)×lO一‘ 

岛 (4．9土 1．8)×l0一 

Subtypes 

^：岛／“ 69土7*31土7 

69土 11 l 31土 l】 

(2．6土0．8)X 10-I 

(4．5土 1．6)X 10-l 

68土 2I32土 2 

AIthough vasodilatation in most of blood 

vessels is considered to be medfated by 慝一 

receptor subtype，the receptor characteristics 

in large coronary artery were shown to be瞳一 

subtype predominant‘ ． These data were ob- 

rained mainly from swine，bovine8，canine8， 

felines，lapins，etc．，and from Japanese mon- 

keys“ ． Receptor subtypes mediating the 

vascular response frequently differ in primates 

from lower mammals ． Grigorian al 

found that the properties of adrenoceptor in 

the membranes of cultured endotllelial cells 

from the huma n pulmonary artery and umbili- 

cal vein showed no obvious difference． But 

they did not quantitate the subtypes in the vest- 

sels． In this study， adrenoceptor binding 

characteristics and subtypes were prima rily de- 

termined in huma n pulmonary srtery and 

throacic aorta． Binding of[ I]Pin to pul— 
mona ry artery and throacic aorta membranes  

exhibited the pharmacologic characteristics ex- 

pected for labeling of adrenoceptor． Equil— 

librium wl衄 reached during  incubation，satura- 

tion was attained．specific binding"was of high 

affinity and cooperativity was not evident· 

Scatchard ana lysis of the specific binding data 

indicated tha t th e binding of radio-ligand was ’ 

to a sing le population of receptors． Selective 

瞳一 antagonist (atenolo1) and agonist ． 

(salbutamo1)were used to quanltitate the sub- 

types of adrenoceptors in the human main 
．  

pulmona ry artery and th ro acic aorta． Nou- 

linear Scatchard plots suggeted the presence  of 

two binding sites．one of the high affinity and ’ 

the other．of low affinity． For atenolo1．the 

higb affinity component waa related to 瞳一 ’ 

adrenoceptors，while for salbutamol，to 8z— 

adrenocepto rs． It wRs concluded tha t both ． 

adrenocepto r subtypes coexisted in th e 2 yes- 

sels and the A-receptor subtype was predomi— 

na nt． 

r I]Pin is an ideal ligand for this kind of 

study． It binds to the" 一and~-adrenocep- ’ 

tors with equally high affinity and has a very 

low non-specific binding． W ith atenolo1．the ’ 

proportions of hi gh affinity sites (瞳)~were 

78 (PA)，69 (TA)，salbutamol produced 
．  

an exact mlrror image 。the proportions of 

high affinity sites ( )being  31 (PA)，32 

(TA)． The use of 2 different agents wi th dif- ’ 

ferent affinity and selectivities yeilded essen- 

tislly constant percentage of瞳一and 一adreno- I 
cepto rs． In summary， this paper disclosed 

the feattLre of the distribution of~-adrenocep- 

tot subtype s in huma n pulmonary artery and 

thor aic aorta． 
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放射配体结合分析法检测人肺动脉和胸主动脉 

B肾上穗素受体的亚型 

差 鑫 研 t镶- 学 (上{卑医科大学药学院药理教研茎，’ 上{卑医科大学 
基础医学部药理教研室．上~200032，中国) 

■要 用 A受体阻滞剂阿替洛尔和 岛受体激动剂抄丁 

胺葬与[” I]pindolol对人肺动脉和主动脉囊上的A和 

B}受体进行竞争性抑制反应，基于配基一高分子相互作 

用原理用LIGAND软件分析竞争结合数据． 结果表 

明胂动脉和■主动脉上A和 岛受体是共存的．且l}I A 

受体占优势·其 At岛的比率为2．9—1．0(15动脉)， 

2．1 t 1．0(瞄主动脉) 饵李缝阵 i 

关蕾调 P肾上骧素瞻受体I堕重堕I胸主动脉{ 
放射配体结合测定{啊替洛尔{抄丁胺尊{吲噪洛尔 
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Antifibrillatory effect of tetrahydroberberine 

SU N An—Yang，LI De—Xing 

(￡ 4 mc D，Pharmacology，Nanfing Medical College．Nanfing 210029，China) 

AB I1 E1eetrlc stimuhtion and  drug—induced 

ventr~cIllar fibrilhtion(VF)，monophes／c action poten- 

this (MAP)， and triggered activity were studied 

before and after a i8tration of tetrahydrobe rberine 

(THB)in rabbits+rats or guinea p s． At doses of 5． 

10。and  2O nag·kg一。·iv T}玎B increased tbe ventricular 

fibrlnation threshold．and the Baa rinduced 、rF was 

also pre vented or ternfinated by T}玎B in rabbits． Cen- 

trog豇Iic VF ind uced by icy aconitine in rats w驺 inhib— 

ited by pretreatment wlth THB i13 a doseMependent 
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m蛆 聃 r．whereas VF ind uced by iv otlahain i13窖I1i聃 a 

pig Wasinbibitnd tO alesser degree． ForM AP．the 

duration at 90 repolarization (M APD'D) pro- 

longed remarkably，whereas the M APD∞，tbe M AP 

amplitude 。and  the maxtm~ velocity 0f phase 0骶 忡 

shorteiled OT decreased slightly． The amplitnd ~s of 

early afterde polar／zation produced by cesium chloride 

(CsC1)were attenuated，while the cul~ul且tire thresh- 

old do~es of CeCI for su：stained ven仃icI 8r taclIyeardm 

were elevated by T腿  

Tbe se results indicated that THB had aⅡ potent 

antifibri[1atory effect，which might he  attributed  to ira 
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