
BIBLID l ISSN 0253—9756 中冒 茴理学掖 Ads Pka'rtqmco~ofica ~itwa 1993 Novt It(6)I 492--495 

A new l—adrenergic receptor subtype with low affinity for 

5-m ethyl-urapidil but insensitive to chlorethylclonidjne。 

Yu Geng—Sheng，HAN Oi-De，CHEN Ming-Zhe (Institute of Vascula~" icise，Third日。印i— 

taf-Beiji目 Medical Uuiver64Jy，Be 100083 China) J 

ABSTRACT In the present study， we found that a 

noveI 啦 一adrenergic receptor suhtype existed ra【 M ATERl̂ Ls AND M ETHoDs 

heart by radioligand binding assay． This new L— 

adrenergio receptor subtype WaS different from L̂一， 

r ·CtlC ，and p 日ubtyp es reported recently- It had 

high affinity for W B4101，as the s~rte of q^一subtype， 

hut low affinity for 5-methyl—urapidfl，and was insensi- 

tire to ehlorethyIcionidine． 

KEY W ORDS alpha—adrenergic receptors I heart 

W B4101 t 5-methyl-urapidfl I chlorethylclonidine 

W e have previously identified that the cJ．3- 

adrenergic receptor in rat heart could be subdi· 

vided into 2 subtypes，51̂(1／3)and m日(2／3)， 

according to theif sensitivities to the alkylsting 

agent chloreth【ylclonidine (CEC ) and their 

affinities for the competitive antagonist 

W B4101 C13． It was considered that 5-methy1 

urapidil bound to 1̂一subtype with high 

affinity in rat tissues，similar with W B4 1 01 C67． 

T he evidences of new n-一adrenergic receptor 

subtypes elucidated by gene cloning raised the 

possibility of the existence of more than two 

~j-adrenergic receptor subtypes【 ． 

In present study，we compared the char— 

acteristies in ihhibition of 5-methyl—urapidil 

and W B4 1 01 for 。 I-BE specific binding in 

pre- and DrO—CEC—treated rat heart prepara— 

tions- and attem pt to determ ine w hether an 

additional az-adrenergi~receptor subtype could 

be distinguished by the methods of radioligand 

binding assay． 
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Materinls 2一B(4-Hydroxypheny1)-ethylamino— 

methy1)-tetralone (BE2254． Belersdorf， Hamburg， 

Germany)； chtorethytc[~nldine (CEC )， 2一(2， 6- 

dimethoxyp heny1)-ehty1)-aminomethylo1，4-benzodiox— 

ane(W B4101)，5-methyl-urapidfl (Research Btochemi— 

cals Inc．W ayland M A ．USA )t Carrier—free Na I 

(Chins Atolnte Research Instttute)． 

"fhlsue preparation for radloll|and binding W  一 

tar rats(舌，200土s12 g)were killed bycervioal dislo— 

cation．Hearls were homogenized in cold 20 mmol·L一 

phosphorate buffer (PBS．pH 7．5) ”． After cen— 

trifoged at 20 000 2<9·4X2 for 10min，the peUets were 

spe dfied to the appropr~te tissue concentration． 

CEC treatment #-1jquolS(u3眦 ly 10 mi)of the 

resuspended preparation were incubated at 37℃ with 

or without CEC (10 ume1·L )in HEPES buffer(pH 

7．6)for J0 rain- Reactions were stopped by adding 2O 

ml cold PBS，centrifuged at 20 000× for 10 min． 

The peUets were wa|hed with cold PBS twice and re— 

suspended  ln 10 ml PBS． 

‘I-BE binding BE2254 was radioiodinsted to 

theoretical sDecif activity (81．4 Pgq ·tool一 ) and 

stored at一 20℃ in methanol0，． M easurement of spe． 

ciflc ‘I-BE bindin g w∞ performed by in cubatin g 0．i 

ml tissue prepaxations with 1-BE in PBS (final vol— 

ume 0．25 m1)at 37℃ in the presence or abs ence of 

competing drugs for 20 min． The incubation wa8 ter— 

minated by adding 10 ml of Tr捆一HCI(10 mmol·L一’． 

DH 7·4)and filtering over a Slass fiber filter(Schlei- 
hceran d Schuell№ 30．Keene，NH ．USA)under vac_ 

uum． Each fllter was washed with 10 ml of Tris—HC1 

(10 mmol·L )buffet an d drled}then the Tadloactivity 

was measured· Nonreceptor binding wa8 determined 

to be binding in the presence of phentolamine(10‘．mol 

·L一 )． 

Analytlt of binding data Saturation 咖 rve8 w ere 

determined  by incubatin g t~sue with increasing con— 

centrattons of m I-BE (25— 500 pmoI·L一 ) an d 
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analyzing the data by the method of Scatehard[ ． The 

potencies of drugs in com peting for the specific I-BE 

— binding sites were determined by in cubation of I-BE 

50 pmol‘L一 in the presence or absence of 1 4 concen— 

trations of the oom petin g drug． ICs0 values were de- 

termined 舯 the × in tercept on a Hill plot，and K J val— 

U~S Were c eulated by the method of Chen and Pru— 

soft、 ． The best two-site fit for a binding curve was 

calculated by min imizing the sum of squares of the 

errors using nonlinear regression analysis- Tw o-site 

model w舯 oom pared with one site model to determine 

whether the increase of goodness of fit was sisnifieant— 

ly 133ore than w Ould be expected on the hasis of chance 

One‘ using a partial F test- 

s．矗．ittics A11 the data were expressed as 土 s 

and t-test was used to determine the sign坩cane． 

RESULTS 

Scatchard analysis by I-BE in control 

preparations showed Kd value of 38．5士 3．5 

pmol·L-。and B of 119．0士 4．5 fmol／mg 

protein while in the CEC—-pretreated prepara—- 

tions(n= 6)showed Kd value of 58．9士 1 0．5 

pmol·L一 ．which was not sisnificantly differ— 

ent from that of the control，and B⋯ of 45．7 

士5．2 fmol／mg protein，about 38 of the B 

of the control(P< 0．01)(Fig 1)． 

The competitive inhibition curve for 

釜 

＼ 

鼍 

昌 

Bound，fmol／mgpmtdn 

Fl| 1． Effect of CEC pretreatment on H1-BE IpeClf- 

k blmding to at-adrenergic receptors in rat heart． 

W B 4101 was best fitted for two—site mode1． 

with 35．0士 4．0 of hjgh affinity sites (Fig 

2A )． After incubating of the preparatidn 

with CEC ， the curve becam e best fitted for 

one—site m odel and only low hffinity sites w ere 

left (Fig 2B )． The competitive inhibition 

curve for 5-methyl—urapidil was also best fitted 

for the two—site mode1，with only 18．3士 0．8 

of high affinity sites (Fig 2A )． After pre— 

treated w ith CEC ， the inhibition curve was 

still best fitted for the two—site model， con— 

taining about 35．0士4．8 of low affinity sites 

(Fig 2B．Tab 1)． 

Tab 1． Two-site analysis of inhibition of specific 

‘I-BE bindins by W B glO1 and 5一methyl-urapldH (5_ 

M U ) in CEC tFeaw d and control rat heart． n— I， 

i±& 。P<0．05∞ W BglO1． 

DISCUSⅢ ON 

Two pharmacologically djstinct subtypes 

of 嘶 一adrenergic receptors have been distin — 

guished using both radioligand binding and 

￡unctional assays． The l̂ subtype had a rela— 

tire high affinity for the competitive antago— 

nists W B4l01． 5-methyl-urapidil and (+ )一 

niguldipine and was not inactivated by alkylat- 

ing agent CEC． T he IB subtype has a lower 

affinity for these com petitive antagonists and 

was potentially inactivated by pretreatment of 

CEC口。。’”． The eDNA for beth subtypes have 

been cloned∞ ． Recently． other two cDN A 

w ere isoia ted encodin g 】c and lD subtypes· 

Both 】c and CAID subtypes were sensitive to 

CEC and had relatire high affinity fo r the eom — 
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FIg 2一 Inhibition of I-BE specHtce binding by 5- 

methyl·ursptdU(0)and VVB41Ol(●)in control(̂ ) 
and CEC-lreated (B)heart preparations． 

petitive antagonists，with som e differences On 

pharmaeologlca]characteristics and tmsue dls— 

tribution~ ． The results of this study 

show ed that in the mere branes of rat heart， 

CEC pretreatment caused 62 reduction of 

specific binding sites to ]26 I—BE． In the 

meantime，the inhibition curves for W B410l fn 

CEC untreated preparation showed there were 

65 low affinity sites and 35 high affinity 

sites- The low affinity sites disappeared after 

the pretreatm ent of CEC． These results w ere 

COnSi宣tent with our previous observations in 

rat heart “ However．the results did not to— 

tally fitted into the al̂ and CrIB subclas sif- 

icatinn． Because I (1)The inbibition curve 

for 5-methyl-urapidfl also showed both hish 

and low affinity sites． But the proportion of 

hish affinity sites for 5-m ethyl-urapidil was 

approxim ately 1 6 lower than that for 

WB4101}(2)After pretreatment with CEC， 

W B4101 could recognize only the htsh affinity 

sites， while 5-methyl-urapidil could detecte 

both the hish and the tow affinity ares。 

These phenomena indicated that the high affin— 

ity sites for W B410l may not be recognized by 

5-m ethyl-urapidil hom ogeneously and there 

existed’in rat heart'a kind of binding sites 

that were insensitive to CEC ． and had high 

affinity for W B4l01 but low affinity for 5一 

m ethyl—urapldil． Those pharm acological char— 

acteristics were obviously different from those 

of l̂一， Ⅱ1日一， ale一， and ctiv-sUbtypes， and 

strongly suggested the exlstence of a novel 

subtype of d】一adrenergie receptors in rat heart． 

A strong argument for our conclusion 

would probably be that CEC pretreatm ent 

mtght not inaetivate all the lB subtype recep- 

tot in the membrane preparations． But that 

was unlikely，because no low affinity sites for 

WB4101(m_)could be distinguished after pre— 

treatm ent of m ere brane with CEC． Further— 

m ore，quite a lot of experim ents in our labora- 

tory have proved lB subtype can definitely be 

alkylated by CEC pretreatment in hypotonie 

buffer sam e as the experim ent in this 

work‘ ·l】]
． 
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一 种对氯乙基可乐定不 敏感对5一methyl— 

urapidil低亲和的新 a．肾上腺素受体亚型 

墨墨圭，整生生：陈明哲 (北京医科大学 
第三医院血管医学研究所，北京100083，中国) 

欠 ． 
，，摘要 用放射配体结合实验方珐发现在大鼠心脏中存 

在一种新的 u1肾上腺素受体亚型，这种亚型不同于 

钧 ， ，a 及 Ct]o等以往报道的a|受体亚型，它与 
一 样对 WB4]01具有高亲和性，但对5-methyl-urapidil 

呈低亲和．而且对氯己基可乐定(CEC)不敏感． 

．If Pk⋯  1991-40 l 876—88． 关t调 

l M ioneman KP’ Han c， Abel PW - Compa~ison of urapidil‘ 

皂璺 WB4101；5-methyl— 
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Opioid， calcium ， and adrenergic receptor iqvolvement in protopine 

analgesia 

xu Qiang，JIN Rong—Luan 。w U Yun—Yu 

(D卵 drE，lleBl of Pharmacoloo9 Chine~ 硝d￡erld Med ， 。Depdr‘me≈‘ Pharmacoggosrj， 

China Pharmaceutical Univerm~j，Nanjing ~10009，China) 

ABSTRACT The analgesic effect of protopine (Pro)， 

an  alkaloid isolated om PaFaveraceae·was confirmed 

by taft-pinch and hot-plate tests when given sc lO— d0 

m8·k8_。·and 20一 们 m8·k8～ inhibited the sponta— 

neous m ovem ents of m ice． Pro 4O m8 ,kg in creased 

the sleeping rate，prolonged the sleeping duration，and 

shortened the sleeping latency mice hypnotized by ip 

pentobarbital sodium 30 m8·kg_。． Pro 10— 40 m8 

·kg djd Ilot affect the inflammatory reaction induced 

by xylone and egg white· An icy itljection of Pro 20— 

200 pg／mouse showed a remarkable ttnalgesic effect 

mice． The icy pretreatment of naloxone 2 ng  blockcd 
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the analgesio effect completely． CaCh们 pg,／mouse 

(icy)or methotrexate 10 m8·kg (ip)，an  ug ontst of 

Ca计 channel，showed a com plete blocked e of the anal- 

gesia，while rlifedipine 100 m8·k8 (，。)，a blocker of 

Ca计 channel，enhanced the analgesic effect· The ip 

pretreatment of reserpine 4 m 8·k8一‘reduced  the Pro 

analgesia． Phentolamine l0m8·kg州 ( )，an 凸dten— 

ergic blocker’ tended  to weaken the analses la， but 

propranolol 10 m8·k8 (ip)，a blocker，did not at- 

feet itt These res ults suggest that Pr o displays its 

an atseslc effect maintYthrough the opioid and cBld岫  

system s an d partly through the adrenergic m echanism · 

KEY WORI~ protopine；ttnalgesla}methotrexate 

nffedipine}naloxone I res erpine I phentolam ine 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com

