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Development ofmuscarinic m3andm4 receptor antibodies 

with pharmacological activities 

WANG I-hi—YiI ，ZENG Shu-Jun3，QiU Peng-Xin (DE ofPha~ gy 
Sun Yea．sen Urdversity ofMedical Sciences，G“∞础 u 510089，China J 
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A卫Ⅱ：To investigate the feasibility of developing 

subtype-selective anti．receptor antibc~ es with 

phammcologleal ac在vibe8 for the study of 

subtypes of receptors． M暇 呻 ，s： New 

Zealand white rabbits were immunized with 

synthesized subtype-selective peptide segments of 

Ⅱh and m4 l~ceptolB to develop antibodies． nle 

effects of the antibodies otl ligand-binding to 

ⅡⅡlscarinic receptors were studied by competitive 

radioligand assay． n1e effects of the prepaIed 
antibodies on the contraction or relaxation activity 

of ACh in iselated rat flea and aortic rings were 

studied． RESU I1s： Antibodies against 

synthesized rn3 and IT receptor subtype-seleotive 

peptides were successfully prepared． Both 

antibodies inhibited l H]QNB nding to 
musearinic receptors with different maximal 

inhibitions whieh may be the prop 0n8 ofm3 or 

rr subtypes amongthetotalⅡⅡl xII】【mc receptors 

inthe tissues． nle maximal inhibitory rates in 

rat cerebral cortex， myoc~aium， and salivary 

aIlds VC~l-e 12．1％ ± 2．1％ ， 15．7 ％ ± 

1．1％ ， and 63．6 ％ ± 2．8％ for I anti- 

bodies。 whereas 28 ％ ± 6 ％ ， 19．3 ％ ± 

2．6％ ，and 1．6 ％ ±1．4％ for In4 antibodies 

respectively． The m3 antibodies inhibited the 

contractionactivity ofAChinisolated ratilea and 

the relaxation activity ofAChin iselated rataortic 

tings． C0Na ，1)sI()N： It is fessible to 

develop subt竹)e．selective anti—receptor antibodies 

as n tools in the study of the functions of ms 

and in4 subtypes ofⅡⅡ憎caliIlic receptors． 
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Most receptors aIe lacking in f sub type— 

selective ligands ． Bv synthesizing a peptide 
specffie for olle sub type of IeceDtot and 

developing antibody against the peptide，we Call 

obtain all anti．receptor antibody wh ich sub type— 

selectively binds to the sub type of receptor． 

An ti—receptorantibodies have bem used to study 

the distribution of receptor sub types by 

immunoprecipita 
．

tion
．、

，
immunohistochemistry，and 

imnmnoblot6ng 一 J Compared with sub type— 

selective ligands ，sub type-selective anti-receptor 

antibodies aIe not difficult to obtain and， 

ibemfore， becoming important in the study of 

subtyr~ of receptors． 
‘  

n1e pm~em is to develop a substitute tool 

for sub type．selective ligands for the study of the 

functions of individual sub types of reeepto~． 

Whether subtype-selectiveantibodies can playthe 

role depends on wh ether they pos8e8s 

phammcologieM activities like agonists o17 
antagonists． An ti—receptor antibodies may be 

pharmacologically active ’ ． In this study．we 

attempted to develop sub type-selective anti—m3 0r 

ma mcept~ antibodies with phannacol0 cal 

actiwlaes． 

M A唧 IAIS AND M匝 ，s 

^h daIs New Zealand white rabbits 

(weighing 2．8 kg± s O．3 kg， Certificate 
№ 94A37)and SD rats (we lshing 235 g±5 15 

g，Certificate No 95A06)were purchased from 
Experimental Animal Center of Sun Yat．sell 

University of Medical Sciences． Alllltlo acjds for 

synthesis of peptides，Sigma． [ H]QNS，1554 
WBq·mol一 ．Amersham Radio．chemical Cen~r． 

Ultracentrifuge． RC5C， Scrvall Instmments． 

Polyeellular harvester， XX 270255O， Minipom 

C0rp． Liquid scintillation counter． IS3801， 

Beck／lla21． 

Pre~a'ation 0f anli／~ lies Peptides 

corresponding to 18—36 amino acid sequence of 

human m3 receptor and 4 — 21 amino acid 

sequence of human in4 receptor in extracellular 
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amino teimini were synthesized by Shanghai 

Institute of Tumors． nle Ⅱh 8G~luence w舶 

S PsDAGJPPG1Ⅷ ， and the 舰  

$~qLlence was GSSGNOSⅥ也 rs． Both 
sequences were subtyoe-soecifieL7j

．  
New 

Zealand white rabbits were iniected sc with a 

mixtul~ of peptide and adiunct 3 times at 

intervals of 3 wk to vieM antisera． Six rag of 

peptidewas usedfor each rabbit． nle prepared 

antisera were partially purified by fractional 

salting-out，first with 50％ (NK,)2SO4，then 

with 33％ ( )2SO4． 111e antibodies w 
jdentified by ELIsA wjth either synthesized 

p ptides or rat cortex membrane proteins as 

antigens． 

&Idi0J“釉 assay From SD rats，0．06 
mg of cerebral coNex protein。 0．1 mg of 

myocardium protein， or 0．7 nag of salivary 

gIands，su llary gIand8 and parotid gIands， 
protein was added in TE buffer( rH HCl 5O 

mmol’L～ ，MgC12 10 mmol·L。。。，edetic acid 5 

mmol·L一‘，pH 7．4)with a total volume  of0．4 
mL． Nonspecifie binding was determined in the 

presence ofatropine 2 gtnol·L_。． In saturation 

binding assay，me mbrane proteins were incubated 

with L H]QNB 0．3—6mml·L at 37℃ f0r 30 
min． In competitive binding assay，membrane 

proteins were incubated with purified antisem 1： 

1O 一 1：128O at 30 ℃ for 60 min． en 

l H]QNB was added and incubated at 37℃ f0r 
30min． 

Rat ilea ’ A 2-on rat ileum segment wns 

bathedin oxygenated Tm de’s solution at 37 ℃ ． 

Normal contll~on effects ofacetylcholine(ACh) 
were recorded ． Then ACh wa$washed off and 

purified a／ltisenlnl or atropinewas added ． After 

ineubeting  for 1 h． contraction effects of ACh 

were meowed n． 111e effects ofthe prep~ t 

antiseraand atropine onAChwere studied ． 

Rat aortic 1gs【10,11J A 2-JlⅡl1 wide rat 

thoracic aorta ring with intact endothelium was 

bathed in oxygenated Krebs’solution at 37℃ for 

2 h to balance ． Th e relaxing effects of ACh 1O 

mrnol’LI1 irl aortic rings precontracted with KC1 

20 mmol’L～ recorded before and after the 

iYICUl~ OYI ofthe Iing with purified antiserum 1： 

40 or atropine 10mnel·L fl0r 1 h． 

RESU璐  

Preparation ofanfiimdies Ten days after 

the second boost，rabbit$era were collected and 

partially purified ． 111e titers of m3 and rn4 

antisera were about 1：1× 1 bv EUsA with 

either synthesized peptides or rat cortex 

membrane proteins ， containing m3 and nh 

receptor proteins ．as antigen． 

Pmdioli~ nd assay B0tl1 ms and Im 

antise／a inhibited specific l H]QNB binding to 
mnscarinie receptors in rat cerebral cortex， 

myacardium， and salivary 6~nds． 1he 
jnhibition was concentration-dependent and 

reached the highest when fmal dihtory rates of 

the an tibodies were 1：10—1：40． e maxima1 

inhibitory rates of m3 antibodies jn rat cerebral 

cortex，myocardium，and salivary#ands were 
12．1％ ± 2．1％ ， 15．7 ％ ± 1．1％ ． and 

63．6 ％ 4-2．8 ％ ， respectively， whereas the 

maximal inhibitory l'~lteS of舰 antibodies were 

28％ 4-6 ％ ，19．3％ 4-2．6 ％ ．and 1．6 ％ 

± 1．4 ％ ． For each tissue． the maximal 

inhibitory rates of the 2 antisera were different 

(P < 0．01)． For each antiserum． the 
differences between the ti~ues were also 

significant(P<0．01)(Fig 1)． 
Isolated rat ilemm aad aor／ie d呻  

Neither rn3an tiserum nor舰 an tiserum had direct 

effect Oil the tone of rat ilea
． Th e rn3 antiserum 

I'L~ ced the maximal contraction of ACh without 

affecting the ECso． chl tl1e contrary． atropine 

increased the ECso of ACh without affecting  the 

maximalcontraction(Fig 2)． It suggested that 
m3 antiserm-n acted as a m3 receptor 

noncompetitive blocker and atropine acted as a 

competitive blacker． pA2 of atropine was 9．76 

lg[mol LI1]and pD2 ofm3antiserumwas 1．51 
lg[dilution]． 

ACh 0．01 mmol·L relaxed rat aortic rings 

preeontracted with KQ 20 mmol · L_。． 

However，after incubation of the dn鼬 with ITh 

antiserum or atropine 。 tIle rek~dng  activity of 

ACh 0．01 m／no1．L absolutelv di~aprzared． 

antiserum and controlrabbitserunlhadll0 

aff ect on the relaxing  activity of ACh O
． O1 

menol·L～ ． 

DIsCUS姗0N 

Subtype—selective an ti—mnscarinle—receptor 
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D~llfllllOll of 柏rm  

ng1． 1~ oty elfe~m otms andm‘ m ∞ bj曲 g 

[ H】 咀 tomusearklie x-~eptm,stm r出． 

0 ms柚出舢 ，● m‘柚出舢 ，x 。0 rabbit 

sa珊 ． ^=6岫 ． ± ． 

antibodies nsI intracellular parts，eg，i3 loop 

哪 not bind to receptors in intact ceUs and a托 

not biologically active． With the hope of 

devdopment of antibodies with pharmacological 

activities， we synthesized IIh and 她 subtype． 

selective p~ti& segments in extracellular amino 

termini to prepare PO lyeolonal antibodies． The 

prep~ t m3 and 她  antibodies inhibited 

【 HJoNB binding to muBc~rl’nlc receptors in rat 
corit~， myocardium and salivary glands with 

various maximal inhibitions， noll~ of which 

Acetylehollae／一Ig tool-L。I 

ng 2． Effect ot ms Ⅱn 叩 the effect ot ACh 缸 

isolated ratflea．Control cB)and ht preteaee otmr 

!munnol·L fb】mroNue 10 munmol·L (c)t ms mnlismml 

1：100(d)and m吐i髓n皿 1：卸 fe)． =8 t ± ． 

reached 100％ ． suggesting that the antibodies 

dn’t inhibit binding of all muscarinic receptors 

but only 8onle of them． Since the antibodies 

eIe agamst synthesized m3 or 她 subtype- 

selective pepIides，sothey pmbubly acted only on 

I码 OF m4 receptor． In fact， the maximal 

inhibition percenta~es of the two antibodies in rat 

cortex，12．1％ ±2．1％ an d28％ ±6％ ．ale 

approximate
， 、

to the reported proportions， 10％ 

and 24％ L4J． of m3 and m4 subtypes in rat 

cerebral cortex． rI1le maximal inhibitions in 

myocardium and salivary aTlds， submaxillary 

aTlds and parotid ands，also conform to the 

well-known conclusion that m2 an d m3 are the 

major sIlb哆pes in the two tissues 
respectivelyC ，12—14] 

Both contraction activity of ACh in ileum 

and relaxation activity of ACh in artery are 

mediated by m3 receptor~9’川
． Both m3 antibody 

and atropine，but not她 antibody and control 

Iabhit SeI'LIlll， inhibited these two activities of 

ACh，with m3 alltibo由 acting noncompetitively 
and atropine competitively． Theoretically， 

an filxxties Can bind to rec印tom like ligands
， 

they may stinn~ te or block receptors like li md8 

a吕 wel1． At least． when conformation an d 

amnityforli8and8 of receptors c}IaI】Ige because of 

binding to antibodies ，or when antibodies are 

taking the space for ligands，antibodies may act 

like blockers． Infact．itwas reportedthatanti— 

receptor an tibodies were involved in 8ome self- 

immunity disease8 such as myasthenia gravis and 
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Ch~sie’s di ard I be agonist ∞ 

antagonist．1ikeL ’ ． From our stIIdv． it was 

confmned that development of subtype-selective 

an ti．receptor antibodies with phalmacological 

activities was feasible． We did not study the 

biological activity of m4 antibody because there 

was no detectable biological activity mediated by 

m4 receptor． And without cell lines expressing 

individual subq,pes of receptors we could not 

identify the subtype．selectivity of the developed 

antibodies as reported 一4_． nlis paper js only 

a preliminary oile dealing with the feasibility of 

developing subtype-selective anti-receptor 

antibodies with pharmacological activities． Our 

ideal merits fu~ er investim -ion be cause this 

kindof antibodiesmaybe new toolsforthe stay 

0f山efunctiom of recepto~subtypes． 
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具有药理活性的毒簟碱岫 与 受体抗体的 

制备 

L 

王海鹰 ，曾淑君 ，邱鹏新 
i匿科大学药理教研室，广州 

关键词 

皮质；心 

1 2～ 

510089．中国) 

胸 主动脉 ；大 脑 

体测定；丝 

目的：探讨制备具有药理活性 的亚型选择性抗受 

体抗体和以其研究受体功能的可行性 ． 方法：合 

成 与 ln4受体亚型特异 的多肽免疫兔制备抗体； 

放射配位体测定研究抗体对 M受体配基结合的影 

响． 研究抗体对乙酰胆碱 的回肠收缩与动脉环舒 

张作用的影响 ． 结果：制备成抗 吨 与 ln4受体的 

抗体． 抗体对[ H]QNB与大鼠大脑皮质、心 

肌、及唾液腺(颌下腺及腮腺)M受体结合最大抑 

制率分别为 12．1％ ．4-2．1％、15．7％ 4-1．1％与 

63．6％±2．8％，ln4抗体则分别为 28％ ±6％、 

19．3％ ±2．6％与 1．6％ ±1．4％． Im抗体抑制 

乙酰胆碱的回肠收缩与动脉环舒张． 结论：制备 

具有药理活性的亚型选择性抗受体抗体并用 以研 

究受体功能是可行的． 

啦 
回舾 

童 
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