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Identification of p—adrenoceptors in mouse myometrium 
by．radioligand binding study 

CHEN Gen Fu．LU Ying．Qing YANG Zao—Chen。 (Department of Pharmacotogy—Sch~mt oj 

Basic M edical~cienee$．Shanghai M edical University，Shanghai 200032+China) 

ABSTRACT The binding of radioligand to 

cell membrane prepared from mouse myo— 

metrium was used to identify the characteris— 

tics of adrenoceptors． Uteri were taken 

from mature mice(Kunmihg Strain)weighing 

1o± 5 g pretreated with estradiol benzoate 1 

mg·kg。。·d ip for 2 d． The binding of 

H]dihydroa1prenolol( H]DHA)to uterine 

tflt-mbrane was saturable，having a B of 378 

Inml：'rag protein and a KD of 3．1 nmol·L—i 

I’he slope of Hill plot( H= 1．03) indicated 

the absence of cooperative interactions2 、】Cj。 

and K【values of l-norepinephrine (NE)，dl— 

propranol(Pro)．d—timolo1(d Tim )，and — 

Tim competed for the H]DHA binding sites 

were 1 7l士 lO，10．3士 4．3，6．S± 2．1，O，40± 

0．23 nmo1．L and l13士 6+6．3± 2．8，4．0± 

1．3． 0．25士 0．14 nmo1·L ， respectively． 

These 4 agents competed for the[3H]DHA 

binding sites in an order of potency：l-Tim>  

_Tim > Pro> NE． Atenolo1(Ate)did not 

compete for[ H]DHA binding sites． The re— 

sults suggested that these binding sites for 

HJDHA in mouse myometrium appeared to 

be隧一adr~noceptor． 

KEY W oRDS myom etrium ： norepine- 

phrine；propranolol； timolol； atenotol；beta 

adrenergic receptors；dihydroa1preno1ol；radi— 

oligand assay — 

Although adrenoceptors have been identi 

fied in uterine smooih muscle of some Iabora 

tory animals“ and human 。 by radioligand 
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binding studies，there has been little informa— 

rion about the nature of adrenocept0rs in 

mouse uterus． Previous studies in our labo— 

ratory showed the existence of adrenoceptors 

in m ouse myom etrium by analysis of the a 

tions of adrenoceptor agonists and blockers on 

the contraction of isolated uterine strips and 

the myometrial cAM P levels ． In this re 

port，we identified the adrenoceptors in mouse 

myometrium using the labeled adrenoceptor 

blocker，E3H]dihydroaIpreno1oI([。HJDHA)一 

M ATERIALS AND M ETHoDS 

Drugs Atenolol (Ate) was synthesized by 

Shangbai Second Pharmaceutical Factory．propranolol 

(Pro)wa provided by Shanghai Hvaughe Pharmaceu— 

tical Factory． d—Timolol (d-Tim ) and I-timolol (， 

Tim)- re provided by Professor JIANG Ming Hua 

NE wan IJurchased from Sigm a Chem ical Company一 

[ H]DHA (1．7 Pgq—mol )wa purchased from 

China Institute of Atomic Energy—Beijing- 

- Membrane preparation Uteri from matur~mice 

(Kunming strain， 40士 5 g) were stripped off fat· 

minced，and homogenized in ice cold buffer (sucrose 

0．25 mol·L一 ，M gCI! l mm o]‘L一 一and Tris 5 m mo] 

· L～ ，pH 7．4)． The homogenate was centrifuged at 

500 x for IO min at 4 ( and the pellet was discard— 

ed． The supernatant was centrifuged at l7 000×r for 

15 ra in at 4 C． The resulting pellet was washed 

twi㈣ i ice c0ld in㈣ b tion buffer<Tris 50 mmol·L 

and MgCI 10 mmo[·L ．pH 7．5／by re sLispeosion 

and centrifugatlon at 47 000 x《for 10 rain． The final 

pellet was resuspended in incubation buffer for use in 

the binding assay一 ’ ． 

Bilading~ssay _̂H]DHA ‘0．2一 l6 nmol·L_。／ 

and uterine cell m em brane preparations~,vere incubated 

at 25 for 15 rain in duplicate tithes with 0nd without 

a high concentration (10 pmol·】 一‘)‘)f Pro in a final 
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v(1IlJme fjf l n1l Incubation was termlna red by a rapid 

diItltion with m】cold huller f0 JIowed by a rApld fil 

trati<’n through W hatm an G FC glass fiber filter Fil 

ters r pidIY washed with 9 m l of col(I iticubat1on 

buffer．dried _．rl051 5 ( fc)r 30 rain and cottllt'ed 【11 5 

m l of d1methv】 benzene solution _Ild udi[ig PP() (20 

mg) and P()P()P (0 5 m g) in a liquid sci1161lado11 

Cotlnle r (Beckman LS 8000)at n efficiehey of 53 ． 

Specific binding was take[i as the difference between 

radioact Jvities m asured o11 the fi】t~,us【11 the nbse~ce 

nd preselice c'f Pro Equilibrium dissociation co11 

srallt (K T1) and maximal numbe r of binding s tes 

f B⋯ ) were determined by Scatchard analysis using 

linear regression． 

Statistics 1C ．~e-as determined by simplified pro— 

bit method with 95 collf[dellee Iimit． K1 vaIups 

were calculated according r0 Che[ig-Prusoif equatio11- 

RESULTS 

Num ber and affinity of binding sites 

The binding of[ H]DHA to mouse uterine 

eelI membrane was found to be a eoneentra— 

t[on dependent and saturable process(Fig 1)． 

The Scamhard plot showed a K 、value of 3．1 

± L．2 nmoI．IJ and ．． of 378士 74 fmo1 

· 1 ／mg protein ( 一 4)． The slope of Hil】 

plot indicated the absence of cooperation inter— 

actions(Fig 2)． 

Fig l A representative of spetific binding of H]di— 
hydroalprenolol to binding site in m o[1．~lg myometrial 

cell mem brane (A】and Scatchard plot(B)． ~= mean 

of duplicate determinations． 

Specificity of binding Adrenergic agents 

competed for the[。H]DHA binding sftes in an 

一 ¨  ／ 。 l 

／ 
- 0·‘ 

lI阻】 

Fig 2． Hill plot of H：DHA binding to mouse 
myometrial cell mem brane— 

order of potency：t Tim > d—Tim > Pro NE 

(Tab l】． The difference the ab[1iti s nf， 

Tim and d—Tim to displace H~DHA binding 

clearly showed the stereoselective na'ture (，f 

thi binding． The results dem ~mstrated lhal 

these binding sites for[’H]T)HA were 0 

adrenocepr0rs． The selective J adrenoceptor 

blocker． Ate did not compele for H I)HA 

binding sites as t he non selective adrenoceptor 

bIockers． 

Tab 1． IC and 置J values for competitive inhibitor) 

effects of 4 adrenoeeptor agonists and antag．nists on 

H：dihydr0 aIpren010I binding in nlouse myomelrial 

eeII membrane． n一 4．x-= ． 

DISCUSSION 

In this paper． we adopted the Ia beled 

adrenoceptor blockgr[ H]I)HA radioligand 

 ̂ r )|l 

E￡p‘ r  ■目  

．{ 置 邑  t j ；  
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tO bind with mouse uterine smooth muscle 4 

membrane． The binding was saturable， 

structurally specific and stereospecific． The 

results suggested these mouse uterine binding 

sites identified with H]DHA appeared to 

have the eharateristics of physiological P 

adrenoceptors． The results that the selective 6 

臣 blockers． Ate did not competed for 

r H]DHA binding site as the 3 non selective 

blockers did and the slope of the Hill plot ap一 7 

proached 1，which implied the ligand binding 

Yao M H ． Yang ZC． Effects ot beta adrenoceptor 

aganist．isop~naline．olt cAMP Jells in mDuse u㈣ s． 

Aeta Pharm Sin 1989}2o{178 80． 

Bennett JP Jr，Y⋯ u⋯ H1 Neurottansmittett hot一 

⋯ et ol-d g receptor hindihg methods． In：Ya~ mura 

HI． Enna SJ．editors，Neurotransmitter receptor hir 一 

hag． 2nd ed． New York：Raven Press 1985{02— 89 

XuDZ，GongqY，Yang  ZC． 

Relation betwe~n propert[~ of sdrenoc~ptors in mous~ 

ute— smooth muscle and hormo~ 【atates． 

Aeta Pharma~l Sin 1985}6￡117— 20． 

Xu DZ，Qong GY-Yang ZC, A study on lhe eharacten— 

zati~n of hera ed renoceptor population~ 【n mice uteri． 

site 

i

be ”，indicated that~adrenocetors n the mouse myometrium were mainly of；56 。 ，f 
i ； 6一}’ 
subtype． Previous studies by analyzing 

the actions of adrenoceptor agonists and 

blockers on the contraction of isolated mice 

uterine strips in our laboratory also showed 

the predominance of the subtype ． 
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放射配体结合法鉴定小鼠子宫平滑肌 

肾上腺蒙受体
√ 二f 乙 

i《 ， ： 杨藻宸 (上海医科大学 

基础医学硫药理教研室 ，上海200032，中国) 

，t 

，，摘要 用放射配体结合法鉴定小鼠子宫平滑肌 

B肾上 腺 素 受 体，结 果 显示 一去 甲 肾上 腺 

(NE)，dl一普萘 洛 尔 (Pro)，d-噻 吗 洛尔 ( 

Tim)，1-Tim 的 Ic 。依 次 为 171土l0，10．3土 

4．3，6．5土 2．1，0．40土 0．23 nmol·L ；KI依 

次 为 113土 6，6．3土 2．8，4．0土 1．3，0．25土 

0．14 nmol·L ，亲合力顺序为 l-Tim>d—Tim 

> 一Pro>I-NE，阿替洛尔不能抑制[ H]二氢 

阿普丙洛尔的结合，提示小鼠子宫平滑肌具有 

肾上腺紊受体． 

关键词 子宫肌层 去甲 肾上腺 素；普萘洛 

尔；噻吗落 _ 洛尔； 【匿 壁螽  
二氢阿普洛尔；放射配体测定 
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