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Function of the Neuronal M, Muscarinic Receptor in Asthmatic Patients

Young Hwan Kwon, M.D,, Sang Yeup Lee, M.D.*, Sang Myeon Bak, M.D.,
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Background : The dominant innervation of airway smooth muscle is parasympathetic fibers which are carried
in the vagus nerve.” Activation of these cholinergic nerves releases acetylcholine which binds to M; muscarinic
receptors on the smooth muscle causing bronchocontraction. Acetylcholine also feeds back onto neuronal M,
muscarinic receptors located on the postganglionic cholinergic nerves. Stimulation of these receptors further in-
hibits acetylcholine release, so these M, muscarinic receptors act as autoreceptors. Loss of function of these M,
receptors, as 1t occurs in animal models of hyperresponsiveness, leads to an increase in vagally mediated
hyperresponsiveness. However, there are limited data pertaining to whether there are dysfunctions of these re-
ceptors in patients with asthma. The aim of this study is to determine whether there are dysfunction of M, mus-
carinic receptors in asthmatic patients and difference of function of these receptors according to severity of
asthma.

Method | We studied twenty-seven patients with asthma who were registered at Pulmonology Division of
Korea University Hospital. They all met asthma criteria of ATS. Of these patients, eleven patients were catego-
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rized as having mild asthma, eight patients moderate asthma and eight patients severe asthma according to se-
verity by NAEPP Expert Panel Report 2(1997). All subjects were free of recent upper respiratory tract infec-
tion within 2 weeks and showed positive methacholine challenge test (PCy<C16mg/ml). Methacholine provoca-
tion tests were performed twice on separate days allowing for an interval of one week. In the second test, pre-
treatment with the M, muscarinic receptor agonist pilocarpine(180 1z g) through inhalation was performed be-
fore the routine procedures.

Results : Eleven subjects with mild asthma and eight subjcts with moderate asthma showed significant in-
crease of PCy from 5.30 +5.23mg/ml(mean + SD) to 20.82 £ 22.56mg/mi( p=0.004) and from 2.79 + 1.51mg/
ml to 4.67 £3.53mg/ml{p=0.012) after pilocarpine inhalation, respectively. However, in the eight subjects
with severe asthma significant increase of PCy from 1.76 £1.50mg/m! to 3.18+4.03mg/ml(p=0.161) after
pilocarpine inhalation was not found.

Conclusion . In subjects with mild and moderate asthma, function of M, muscarinic recepiors was normal, but
there was a dysfunction of these receptors in subjects with severe asthma. These results suggest that function

of M, muscarinic receptors is different according to severity of asthma. (Tuberculosis and Respiratory Diseases
2000, 49 ; 486-494)

Key words : Hyperresponsiveness, M, muscarinic receptors, Asthma.
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Table 1. Clinical characteristics of subjects

Subjects (n=27)

Age (years)* 39.3+12.3
Sex (M/F) 9/18
Asthma severity

Mild 11

Moderate

Severe 8
Baseline PC; (mg/ml)*

Mild 5.30+5.23

Moderate 2.79+1.51

Severe 1.76 £1.50
Baseline FEV, (% predicted)*

Mild 92.5+15.2

Moderate 84.8+11.7

Severe 74.5+7.9
FEV, (% predicted)*

at 1st challenge test 84.9+14.1
FEV, (% predicted)* k

at 2nd challenge test 81.0+144

*Plus-minus values are mean +SD
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Fig. 1. Eleven subjects with mild asthma showed
the significant increase of PCy after pilo-
carpine inhalation(p=0.004). Inhalation
of pilocarpine inhibits methacholine in-
duced bronchoconstriction. There seemed
to be maintained normal function of the
M, muscarinic receptors.

o. 747} 92.5+15.2, 84.6+11.7, 745+7.98 A4
o 357} AY4E Zastdth. £ PCulme/
ml) o] B@gEe 247t 5.30+5.23, 2.79 +1.51, 1.76
£15002 7% BANT £53 2L 53 AN
2asldont, 5% BT 33 WA Aol

21th(Table 1).
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Fig. 2. Eight subjects with moderate asthma
showed the significant increase of PCy
after pilocarpine inhalation(p=0.012).
Inhalation of pilocarpine inhibits metha-
choline induced bronchoconstriction. The-
re seemed to be maintained normal func-
tion of the M, muscarinic receptors.
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Fig. 3. Eight subjects with severe asthma did
not show the significant increase of PC,
o after pilocarpine inhalation{p=0.161
). Inhalation of pilocarpine does not in-
hibit methacholine induced bronchocon-
striction. These findings indicate that
the neuronal M, muscarinic receptors
are no responsive to agonists.
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