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Neural Mechanism in Bronchial Asthma

Byoung Whui Choi, M.D.

Department of Internal Medicine, Collage of Medicine, Chung Ang University, Seoul, Korea

In addition to classic cholinergic and adrenergic pathways, the existence of a third division
of autonomic control in the human airways has been proved. It is called a nonadrenergic
noncholinergic(NANC) nervous system, and difficult to study in the absence of specific
blockers. Neuropeptides are certainly suggested to be transmitters of this NANC nervous
system. It is very frustrating to understand the pathophysiologic role of these peptides in the
absence of any specific antagonists. However, further studies of neuropeptides might
eventually lead to novel forms of treatment for bronchial asthma. Another study of the
interaction between different components of the autonomic nervous system, either in
ganglionic neurotransmission or by presynaptic modulation of neurotransmitters at the
end-organ will elute neural control in airway disease, particularly in asthma. Studies of how
autonomic control may be disordered in airway disease should lead to improvements in
clinical management. Epithelial damage due to airway inflammation in asthma may induce
bronchial hyperresponsiveness. Axon reflex mechanism is one of possible mechanisms in
bronchial hyperresponsiveness. Epithelial damage may eXpose Sensory nerve terminals and
C-fiber nrve endings are stimulated by inflammatory mediators. Bi-directional communica-
tion between the nerves and mast cells may have important roles in allergic process. The
psychological factors and conditioning of allergic reactions is suggested that mast cell
activation might be partly regulated by the central nervous system via the peripheral nerves.
Studies in animal models, in huamn airways in vitro and in patients with airway disease will
uncover the interaction between allergic disease processes and psychologic factors or neural
mechainsms.
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Table 1. Possible Sites in the Parasympathethetic
Nervous Pathway that May be Involved
in Bronchial Hyperreactivity

Vagal sensory endings

Sensory ganlion

Central nervous system

Vagal motor ganglion

Acetylcholine release from motor end plate
Smooth muscle muscarinic receptors
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Table 2. Mechanisms by Which the Sympathetic Nervous System Might Lead to Bronchial Hyperre-

activity

Increased airway alpha-receptors

Decreased inhibitory prejunctional alpha-receptors
Decreased airway beta-receptor density or affinity

Decreaswed airway beta-receptor density or affintiy
Abnormal balance of airways cholinergic and adrenergic

Receptors(increased cholinergic and

alpha-adrenergic with decreased betaadrenergic receptors)




Table 3. Neuropeptides in the Respiratory Tract

Peptide

Localization

Vasoactive intestinal peptide
Peptide histidine isoleucine/methionine
Peptide histidine valine-42
Helodermin

PACAP-27

Galanin

Parasympathetic

Substance P

Neurokinin A

Neuropeptide K
Calcitonin gene-related peptide
Gastrin-releasing peptide

Afferent

Neuropeptide Y-

Somatostatin

Sympathetic

Enkephalin
Cholecystokinin octapeptide

Afferent/uncertain

Definition of abbreviations: PACAP=pituitary adenylato cyclase-activating peptide.

Table 4. Possible Nonadrenergic, Noncholinergic Nervous System Pathway Abnormalities Leading to

Bronchial Hyperreativity

Deficiency of nonadrenergic inhibotory neurons

Reversible blokade of nonadrenergic inhibitory nervous system ganglia or nerve endings

Deficiency airway VIP receptors

Increased noncholinergic excitatory nervous system acitivity
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Table 5. Functions of the airway epithelium

1. Gas exchange: oxygen uptake and elimination of carbon dioxide

2. Physiologic barrier

3. Mucociliary clearance
a. Ciliary motion
b. Mucous secretion
c. Ion transport and fluid secretion

4. Hormonal regulation

5. Metabolism and excretion of xenobiotics
a. Arachidonic acid metabolism
b. Epithelium-derived inhibitory factors
¢. Neutral endopeptidase(NEP) activity
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