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Characteristics of muscarinic acetylcholine
receptors in rat brain.∗

Itaru Nukina

Abstract

Characteristics of muscarinic acetylcholine (ACh) receptors were studied in the rat central
nervous system (CNS) using 3H-quinuclidinyl benzilate (QNB), an antagonist of muscarinic ACh
receptors. Scatchard analysis indicated that the rat CNS had a single 3H-QNB binding site with
an apparent dissociation constant (Kd) of 5.0 X 10(-10) M. Li+, Zn++ and Cu++ had strong ef-
fects on 3H-QNB binding which indicates that these metal ions might play important roles at
muscarinic ACh receptor sites in the brain. Since antidepressants and antischizophrenic drugs
displaced the binding of 3H-QNB, the anticholinergic effects of these drugs need to be taken into
account when they are applied clinically. The muscarinic ACh receptor was successfully solu-
bilized with lysophosphatidylcholine. By gel chromatography, with a Sepharose 6B column, the
solubilized muscarinic ACh receptor molecule eluted at the fraction corresponding to a Stokes’
radius of 6.1 nm. With the use of sucrose-density-gradient centrifugation, the molecular weight of
the solubilized muscarinic ACh receptor was determined to be about 90,000 daltons. The regional
distribution of 3H-QNB binding in rat brain was examined, and the highest level of 3H-QNB bind-
ing was found to be in the striatum followed by cerebral cortex and hippocampus, indicating that
muscarinic ACh mechanisms affect CNS function mainly through these areas.

KEYWORDS: muscarinic acetylcholine receptors, central nervous system, ion effect, solubiliza-
tion, molecular weight

∗PMID: 6136157 [PubMed - indexed for MEDLINE]
Copyright (C) OKAYAMA UNIVERSITY MEDICAL SCHOOL



1

Nukina: Characteristics of muscarinic acetylcholine receptors in rat

Produced by The Berkeley Electronic Press, 1983



2

Acta Medica Okayama, Vol. 37 [1983], Iss. 3, Art. 2

http://escholarship.lib.okayama-u.ac.jp/amo/vol37/iss3/2



3

Nukina: Characteristics of muscarinic acetylcholine receptors in rat

Produced by The Berkeley Electronic Press, 1983



4

Acta Medica Okayama, Vol. 37 [1983], Iss. 3, Art. 2

http://escholarship.lib.okayama-u.ac.jp/amo/vol37/iss3/2



5

Nukina: Characteristics of muscarinic acetylcholine receptors in rat

Produced by The Berkeley Electronic Press, 1983



6

Acta Medica Okayama, Vol. 37 [1983], Iss. 3, Art. 2

http://escholarship.lib.okayama-u.ac.jp/amo/vol37/iss3/2



7

Nukina: Characteristics of muscarinic acetylcholine receptors in rat

Produced by The Berkeley Electronic Press, 1983



8

Acta Medica Okayama, Vol. 37 [1983], Iss. 3, Art. 2

http://escholarship.lib.okayama-u.ac.jp/amo/vol37/iss3/2



9

Nukina: Characteristics of muscarinic acetylcholine receptors in rat

Produced by The Berkeley Electronic Press, 1983



10

Acta Medica Okayama, Vol. 37 [1983], Iss. 3, Art. 2

http://escholarship.lib.okayama-u.ac.jp/amo/vol37/iss3/2



11

Nukina: Characteristics of muscarinic acetylcholine receptors in rat

Produced by The Berkeley Electronic Press, 1983



12

Acta Medica Okayama, Vol. 37 [1983], Iss. 3, Art. 2

http://escholarship.lib.okayama-u.ac.jp/amo/vol37/iss3/2



13

Nukina: Characteristics of muscarinic acetylcholine receptors in rat

Produced by The Berkeley Electronic Press, 1983


