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Effects of M l and M z receptor agonists and blockers on dog respiration 

YAO Bing，GE Xiao-Qun，ZHENG Jia-Li11，QIN Wei，BIAN Chun—Fu 

(Department ofPharmacology，Xuzhou Medical College，Xuzhou 221002，China) 

KEY WORDS muscarinic receptors；pilocarplne； 

nortropanes；scopolamine；pirenzepine；atropine； 

respiration 

AIM ：To study the effects of M1 and M2 receptor 

aga nists and  blockers on dog respiration． 

M ETHODS：LIsing thoracic respiratory transducer 

and  RM-86 multipurpo se polygraph to determine 

respiratory rate (RR)，tide I volume (TV)，and 

minute ventilation volume(MVV)，and DH-100G 

blood gas analysis instrument to analyze p02， 

pco2 and pH． RESULTS：Pilocarpice (Pil，an 

M1-R subtype agonist)0．5，1，and 2 mg’kg iv 

caused increases  in RR， MVV，and  P02， an d a 

decrease  in pC02． The excitatory effects of Pil 

were an tagonized by pretreatment with 

pirenzepine(Pir，3 mg。kg_。，iv)and scopol- 

amine(Sco，2 mg’kg-。，iv)． The iv injections of 

a r~vel M2-R subtype  agan ist， 6tS-acetoxy 

nortropane(6p·AN)2，5，and 20 g·kg一。caused 

decreases in RR，MVV，and  PO2 and  an irlcreese 

of pCO2． The actions of 615-AN were antagonized 

by iv pretreatment with AF x116 I l1-2[[2一 

【(diethytamino)methyl J-1一piperidinyl J acetyI J-5， 

l1-<lihydro-6H[2，3-bⅡ1，4]banzodiazepine-6-one， 

0．5 mg’kg I and atropine(Atr，2 mg·kg ) 

Similar results were obtained when smaller dose s 

of Pjl(0．2，0 4，and 0 8 mg’kg )and 6p-AN 

(0．25，0．5，and 1 ug’Kg )were injected intothe 

vertebral artery． Pir and Sco also an tagonized 

the excitatory effects of Pil．and AF．DX1．6 and  Atr 

antagonized the  inhibitory effects of 6BlAN on 

res piration． c0NCLUSIoN：Stimulating MI-R of 

the  res0iratory center caused  excitation of the 

respiration white stimulating  the  ·R subtype 

cause d inhibition of the  res piration 

There are M1 and M2 choline c receptors in 
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the respiratory center of rats， and in rabbits， 

Piloearpine (Pil， an Ml-R agonist) caus4~ an 

excitatory effect on respiration， while 6 acetoxy 

nortropane(6B．AN，an Mz·R agonist)caus~ an 

inhibitory effect rlot only in rabbits but in 

dQgs【 
． In the present study， experiments on 

respiratory function were used to determine the 

effects of Pil， 6B．AN， pirenzepine (Pir)， and 

scopolamine(S~o)(Ml—R antagonists)and 11—2 

[[2_[(diethylam ino)methy1]一1-piperidiny1]acety1]一 

5，11一dihydro-6H[2，3-b][1，4]benzodiazepine-6-one 

(AF-DXII6) and Atropine (Atr) (M2一R 

antagonists)by various modes of administration in 

dogs and to study the relationships between the 

central cholinergic system and respiration． 

M ATEm ALS AND M ETHoDs 

Mongrel姆 of either sex，weighing 12．3±5 2．1 ks 

( =83)were used Forty of them 钾鼬 anesthetized with 

pemof~bital 20 nag·ks iv协 ~~nmdatethe vertebra artery 

dn injection (ia)． The respiratccy rate(RR)，tidal 

ume(TV)and minute ventilation volume(MVV)wqle 

determined by thoracic x~sph'atory trarlsducer an d RM-86 

multipurpose polygraph Arter~ blood was a "ed for 

． o ， an d pH with DH-100G blood gas anaI s 

Lnstnm~est． In aⅡta罾【m c test， 

Ia 10 rain before agonJsts． 

D咿 Pi1(sigma Co)， 6~-AN (1~ ent of 

Chemistry， Shanghai Second Medice1 University)． Pit 

(Chongqing Ir~titute of Mate~a Medica)．AF-DXll6(Karl 

Thomae GmbH Cherm~h-Phe rmazeuticl1e Fahfik． 

Germany)。Sco hydrobromide a|ld Atr sulfate(Chengdu First 

PharmaeeuticaI Plant) 

RESIJI腮  

1 Effects ofPII●v el"ia olt dog respiration 

Pil 0．5，1，2 mg’kg～ iv or 0．4．0．8 mg·kg ia 

caused ifIcz髓 ses抽 RR andM VV and s decreasein 

pCOz in a dosc-dependent lx~l'Lrler TV and户02 

did 110t show remarkahie increase． After Pil 2 mg 

· kg。。iv the maximal i~CreflSeS of RR and MVV 

occurred at 10 rain The excitatory effects of 
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respiration lasted > 60 min． These effects of Pil 

were antagonized by pretreatment of Pir 3 rag·kg 

Ⅲ Seo 2 mg。kg～ iv The antagonistic effects of 

Piror Sco began 10 min after iv and lasted > 1 h 

In Pil O．8 mg’kg ia group，the excitatory effect 

on respiration started 10 rain after ia and perslsteal 

for > 1 h． Its maximal effect mainfested at 30 

min． The excitatory effect of Pn O．8 mg。kg was 

antagonized when Pir 2 rng·kg— or Sco 1 mg·kg。。 

was given jointly，and increases of RR and MVV 

weremore lessthan those when Pilwas used alone 

(Fig1，Tab1) 

10 

3 

10 2O 3O 40 50 60 

Tirr~／min 

1． Effe~l~ofpll~arpine(PII)alone¨din eombinaflou 

W．th~0polamlDe(S~o)oF plre~eplne(Pit)0卫re搴piratory 

rateIn d0擎． (o)PiI 2 mg·J‘g～ tv，(●)Sco 2 mg·J‘g叫 

+P儿2mg’J‘g-Jiv．(x)Pjr 3 nIg。J‘g。。+PII 2 mg。J‘g叫 

iv，(△)PI1 0．8 mg·k窖～ia，(口)Sco 1 mg·J‘g +Pu 0．8 

mg·J‘g～ la，(●)Pit 2 nIg·J‘g +P|l 0 o8 Il-窖·J‘g～ la． 

。P>0．05， < 0．05， P< 0．01 0 rain； 

>0．帖 ．eP< 0．05．tp<0．01 PII alone． 

2 Effegts of 6 AN iv or ia oN dog respira- 

6 AN 2， 5， 20 g·kg iv caused dose- 

dependent decreases of RR， MVV， and P02， and 

increase of 0 ． The inhibitory effect began at 

10 min andbe camemos'~marked at 30m{n Thuge 

actions, except pO2， were antagonized by 

AF-DXll6 0．5 rag‘kg。。or Atr 2 mg’kg一 ． 6 

AN(0．2，0．5，1 ·kgI1)ia induced similar 

results as 6 AN (2，5，20 g‘kg_。)iv The RR 

and M VV were decreased in a d0 dependent 

manner The POz and pCO2 did not change 

markedly． In 6 AN 1 ptg·kg group， the 

inhibitory effect on respiration was most marked at 

10 min and lasted > 1 h． These inhibitory effects 

were reversed by addition of AF-DX116 0．2 mg 

。 kg一 or Atr 0，5 nag 。kg ia Consequently， 

increases in RR and MVV and decrease in pCO， 

were noted(Fig 2，Tab1)． 

8 

—  

T[me／n~n 

ng 2· Effee~of 6p-AN alone and．n combination th AF_ 

DXI16 or alropine(Atr)011 respiratory rate ilit d0群． (O ) 

6-AN 20 g。J‘g-。iv，(●)AF．DXI16 0．S nIg。kg1 +6p-AN  

∞ ’l‘g～ iv． (x)Air2 rag·l‘g。’4-6~-AN 2o ·l‘窖 jv， 

(口)6~-AN  1．0 ·J‘g-。ia，(●)AF．DXI16 0．2 Il-窖·l‘窖叫 

4-6~-AN  r·0 l‘窖。。ja，(△，Atr 0．s mg’kg-。+6~-AN  

1．0lI暑·k宦。。．m． ‘P > 0．05， P< 0．05，‘P< O．01 坩 0 

mitt； P> 0．帖 ， < 0．05．tp<0．01啊 6B-AN  alone． 

【． lⅢ h 8 Id∞0 7 !lIl ＼0Ej 01 毒苫 

l一 一暑＼0=k 0_ ld嚣 【_a一目 ＼ 暑，一0 DT 0> 
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P-】 

0．2 

0．4 

0．8 

0．8 

0．8 

0．5 

1 0 

2．0 

2．0 

2．0 

66一AN 

( ·kg 

0．2 

0．5 

1．0 

1．0 

1．0 

2．0 

5．0 

20．0 

20．0 

20．0 

P 

(nag·kg 

2．0 

3．0 

1．0 

2．0 

AF—DX116 Atr 

) (rag·kg ) 

0．2 

0．5 

0．5 

2．0 

10．9± 0．4 

10．9± 0．4 

10．9±0．4 

10．5±0．9 

10．5±0．8 

12．0±0．8 

12．0±0．8 

12．0=0．8 

8．7± 0．3 

12．0± 0．8 

9．2± 0． 

9．2±0．7 

9．2±0．7 

8．8±1．6 

】0．4± 0．5 

13．6 1．9 

13．9±2．0 

13．2± 1．I 

10．4±0．4 

1I．1±0．4 

11．5=0．7 

l1． ± 0 9 

11．6± 1．1‘ 

11．5± 0．4“ 

10．9± I．I“ 

11．7± O．7‘ 

I1．2±I．7。 

]D．3± 2．】。 

9．9±0．8。 

12．0± 0．4 

9．2±0．5‘ 

8．9± 1．9‘ 

9．3± I．8‘ 

10．8±0．9 

9．7± 1．3‘ 

12．8± 1．5 

12 5± 0．9 

11．9= 0．3 

1I．9±1．7 

10．9±1．9‘ 

3．9±2．0 

3，9± 2，0 

3．9± 2．0 

5．1± 0．6 

5．4± 0．5 

4．3± 0．7 

4 3± 0．7 

4．3 0 7 

4．7= 0．4 

3．0± 0．5 

5．4± I．7 

5．4± 1．7 

5．4± 1．7 

5．6± 1．4 

6．1± 1．4 

4．1=0．6 

4．0± 0．5 

4．0±0．4 

4．9± 0．3 

4．4±0．6 

3．5± I．8 

3 3± 1，9‘ 

3．0± I．8 

4．4±0．4‘ 

5．2± 0．9。 

4．0± 0．7。 

3．5 0．6 

3．5± 0 5 

3．9± 0．2 

2．8± 0．4‘ 

4．0± 0．7。 

5．7±2．7 

5．3= 2．8 

4．4± 0．8 

5．I± 1．3 

4．6± 0．7 

4．9± 0．5 

5．3 0．4 

3．7±0．4 

3．5±0．4 

3 C吣 antagonistic test W hen AF-DX116 

(0．5 mg’kg iv or 0．2 mg·kg。 ia)and Pil(2 mg 
。 kg～ iv or 0．4 rng’kg ia)wei'~coadministered to 
dogsthe RR increased from 22±3 and 19±5 time 

·min。。to 46 3 and 27 ± 11 time·min～
． and 

M VV from 3．2± 0．6 and 4．2± 0．2 L·minI1 t0 

5．7 ± 0．9 and 7．3 ± 1．6 I ·min ． pCOz 

decreased too These eftects wer℃ i-lqore intensive 

than Pil alone and lasted > 1 h． On the other 

hand， the inhibitory effects of 6B-AN were not 

antagonized by Pir． The TV was decreases from 

368±86 and 313±111 rrlL t0 224±56 and 204±58 

mL． and M VV from 6．8± 1．4 and 7．0 ±0．5 L 

·min to 5．5± 1．2 and 5．6±0．4 L·min一 ．and 

pC02 increase by Pir(3 mg·kg iv or 2 mg-kg 

ia)and 6 AN (2O 。kg iv or 1 g·kg一 ia) 

respectively The inhibitory effcCtS lasted > 1 h 

too  

DISCUSSIoN 

In the present experiment， Pil iv caused 

respiratory exci~tion and the action could be 

antagonized by Pir． On the other hand，6~-AN 

caused inhibitory effects on dug’s respiration． 

These effects could be antagonized bv AF—DX116 

However AF-DX116 iv could not antagonlzed the 

excitatory action of Pil and Pir could not an tago nized 

the inhibitory effects of 6B-AN too  W hile Pil and 

6 AN ai'e selective agonist of M 1 and M 2 cholinergic 

receptor respectively【6 
． an d Pir and AF．DXl16 

are blocking agents of M l and M z—R respectively． 

Thus，it is evident that Pil stimulates respiration by 

activating the M l-R subtype， while the inhibitory 

effects of 6B-AN are brought about by acting upon 

the Mz—R subtype As the results showed Sco  

resembled Pir and antagonized respiratory excitation 

of PiI； Atr resembeled AF—DX】16 and could 

antagonize respiratory inhibition of 6B—AN． It 

showed that Sco acted mainly on M 】一R and Atr on 

M 2一R respectively in this test 

Similar results were achieved when small doses 

5  5  5  4  4  5  5  5  4  5  

愠 描 m m w ． Ⅳ 

4  4  4  4  4  5  5  5  4  5  

a a a a a v v v v 
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of the drugs wel'e ia． Pil(ia)caused respiratory 2 Xing SH，BianCF·QinW·Yao B 

excitation， hut the effect appeared 1ater and was Ef s pi【le mad seopol~ ine o|I respiration 

weaker than that bv iv r0ute． Tl1e difference was A 诅 Ac Med x zhou 1989：’：9 一4 

probably related t。 he fact that the dog was under 。Z h eng JL ,： ：i 。 ： 
pentobarbital anesthesia and the dose of Pil was 4 Yao 13

, Zheng JL，0 w ，Bin CF 

relatively smal1． However， the excitatory action of Inhibitory effect of 61~aeetoxy nor~lopane∞ 5pimrmn
．  

Pil ia could also be antagonized by Ml—R blocking Acts Ph— Sin 1994；29：497—501· 

agents Pir and Sco but not by M 2一R blocking agent 5 Ge xQ，Xu Pc，Bi衄 cF·Xing SH Determination of 

AF-DXII6． 6 AN ia inhibited respiration， with hy一  

the max‘m“m dt。 t appear’ng。arl’er tha “th t bY w 6 C
mdfie NIP，Stubl JK，Tyers MB． Pil0ca rpine sdectiveh 

route,and could be antagonized by AF-DXll6 and 
stimulates mtmeari c p【0 in tat sFrapathet EangI 

Atr but not by M1一R bloc king  ag ent Pir． These Br J Pharmacol 1982；76 Supp]：216D
．  

results suggested that Pil stimulate respiration 7 Yu AY,Son C． 6fl-Aeetoxy nogrolmne and its musearmic 

mainly by activating the central M 1．R subtype， receptof kinetics· Acta Pharmacol Sin 1990；11：394—400 

while the inhibitory effects oI 6~-AN be ma in1v Ⅸa力c zh0u J，H XM,Y xx Efleets~an“c 毗昏c 

bmught about by acting upon the ral Mz—R ： seff_n1er~99lt p hren ie d 
y

—

pe·
．  

』7一 7 
Recently, OUr receptor binding  assays with M1．M2受体激动剂和阻滞剂对犬呼吸的影响 

【 H J qulnuclidinyl benzilate and [ H]pirermepinef ． 

demonstrated the presence of Ml and M2 subtypes of 挑 兵，葛晓群，郑加林，秦 伟，卞春甫 

M eholinergic receptors in the poris and medulh of 

rats． The M 】cholinergic receptor was found to 

account for approximately 3O ％ 一40 ％ of the total 

muacarinie receptors， and the M2 accounted for 

about 60 ％ 一70 ％ “ ． 0bservatlon of efferent 

phrenie discharges in rabbits showed  tha t P and 

Sco inhibited  the respiratory center． while AF_ 

DX116 and Atr excited it ． These ~sults also 

supported the present observations，i e the activation 

of Ml·R subtype  of respiratory center caus~  

excitatory effects while that of M 2-R subtype 

brought about inhibitory effects． 

1 Zheng Ⅱ．， Bian CF．an w AY MuBc r黜 幻 

subtW)∞ in respiratory t口 and their functm~ 

Acta ph~-Taaoo【Sin 1992；13：349—54． 

(僚州医学院药理教研室，僚州 221002，中国) 

关键词 燮  
东莨菪碱 ：哌仑西平： 

匹 鲁卡 品：去甲托烷类 

阿托品：呼吸 

A目的：研究 M 和 M 受体激动剂和阻滞剂对犬呼 

吸的影响 方法：用 RM．86多导生理记录仪通过 

胸带式呼吸换能器测定 RR．"IV和 MVV．并取动 

脉血测 pO2．pCO2和 pH 结果：发现 M1．R激动 

剂 Djl和 M2一R激动剂 6p．AN iv或椎动脉给药分别 

产生呼吸兴奋和抑制，RR，MVV增高或降低(P< 

0 05】．血气亦出现相应变化 M ．R阻滞剂 Pit． 

Sco和 M2一R阻滞剂 AF．DX1 16，Atr分别拮抗甚至 

翻转 Pil的呼吸兴奋和 6[B,．．-AN的呼吸抑制作用 

结论：激动呼吸中枢 M ．R呼吸兴奋，激动呼吸中 

枢 M2．R呼吸抑制．阻断之则作用相反 

、 f R ‘ 
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