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Summary. In the lungs, neuronal M2 muscarinic 
receptors limit the release of acetylcholine from post- 
ganglionic cholinergic nerves. However, these receptors 
are not functional under certain circumstances in animal 
models of hyperreactivity such as occurs after exposure 
of sensitised animals to an allergen or during a 
respiratory tract virus infection. This loss of M2 receptor 
function leads to an increase in acetylcholine release 
from cholinergic nerves and thus is a mechanism for the 
vagally mediated hyperreactivity seen in these animals. 
Studies in animal models of hyperreactivity have shown 
that eosinophils localise to the airway nerves of 
sensitised animals after antigen challenge. Inhibiting this 
localisation of eosinophils either with an antibody to the 
eosinophil survival cytokine IL-5 or the eosinophil 
adhesion molecule VLA-4 prevents loss of M2 
muscarinic receptor function. It is likely that eosinophil 
MBP is responsible for the loss of M2 receptor function, 
since inhibiting eosinophil MBP with an antibody or 
neutralising MBP with heparin prevents this loss of 
function. These data are also supported by ligand 
binding studies where it has been shown that eosinophil 
MBP is an allosteric antagonist at neuronal M2 
muscarinic receptors. Loss of function of lung neuronal 
M2 rnuscarinic receptors may also occur under certain 
circumstances in patients with asthma, although the 
mechanisms are not yet established. 
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Introduction 

Asthma is a common clinical condition characterized 
by the symptoms of an intermittent cough, wheeze and 
breathlessness. Physiologically, asthma is characterised 
by a tendency for the airways to contract excessively 
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when exposed to a variety of compounds, this is termed 
hyperreactivity. The cause of the hyperreactivity is 
uncertain however, it may be due to increased activity of 
the parasympathetic nerves, the nerves that provide the 
innervation of the airway smooth muscle. 

The typical pathological features of asthma include 
an inflammation of the airways with eosinophils and 
lymphocytes. Recent studies suggest that i t  is the 
infiltration of the airways by eosinophils which causes 
the hyperreactivity. One mechanism that links the 
overactivity of the parasympathetic nerves and 
inflammation by eosinophils has been the finding that 
eosinophils inhibit a particular group of autoreceptors on 
the parasyrnpathetic nerves, the M2 muscarinic 
reccptors. In this review we will discuss the effect of 
eosinophils on parasympathetic nerve function in animal 
models of hyperreactivity and in humans with asthma. 

The anatomy and physiology of the pulmonary 
parasympathetic nerves 

The cell bodies of the vagus nerves lie in the nucleus 
ambigus in the brain stem. From these cell bodies pre- 
ganglionic nerve fibers extend to parasympathetic 
ganglia which are interspersed along the posterior aspect 
of the trachea and bronchi (Honjin, 1956; Richardson, 
1979). The post-ganglionic fibers originating from these 
ganglia innervate the airway smooth muscle, the 
bronchial circulation and the glandular acini (Spencer 
and Leof, 1964; El-Bermani and Grant, 1975; El- 
Bermani, 1978; Baker et al., 1986). Post ganglionic 
efferent fibers extend to the level of the terminal 
bronchi. The major bronchi are the site of densest 
parasympathetic innervation and this is also the site of 
bronchoconstriction in patients with asthma (Nadel et 
al., 1971; Richardson, 1979; ten Berge et al., 1.996). 
Stimulation of the parasympathetic nerves releases 
acetylcholine which causes the airway smooth muscle to 
contract (Colebatch and Halmagyi, 1963; Olsen et al., 
1965; Green and Widdicombe, 1966; Madison et al., 
1987; Maeda et al., 1988), the glandular tissue to secrete 
mucus (Brody et al., 1972; Gallagher et al., 1976) and 
the bronchial circulation to dilate (Widdicombe, 1966; 
















