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A number of studies have implicated severe infections
early in life by respiratory syncytial virus (RSV) as a risk fac-
tor for the subsequent development of asthma. It has been
suggested that RSV infection may enhance the develop-
ment of “allergic” inflammatory responses when the host is
exposed to allergens after an episode of bronchiolitis. It has
also been suggested that neuronal mechanisms are impor-
tant in RSV infection and subsequent airway hyperreacti-
vity. Recently, we advanced the hypothesis that immune
and neuronal mechanisms may be linked and that combi-
ned neuro-immune responses may be in play.

In the airways, a dense network of sensory nerve fibers
is strategically placed just below the epithelial surface so
that any change in the bronchial environment may stimu-
late the release of the proinflammatory neuropeptide subs-
tance P. During RSV infection, stimulation of these nerves
causes a marked increase in airway vascular permeability
when compared with pathogen-free rats, and results in an
increase in overall inflammatory status. Our work has re-
vealed that these changes are mediated by the high affinity
receptor for substance P (NK1 receptor), whose expression
is greatly increased by RSV. This up-regulation presumably
occurs at the gene expression level, as NK1 mRNA levels
increase substantially during and after RSV infection. More
recent work from our group has shown that T-lymphocy-
tes subpopulations within the bronchial-associated lymp-
hoid tissue (BALT) in the lungs of RSV-infected rats express
high levels of the NK1 receptor. As a consequence, stimu-
lation of the sensory nerves by any airborne irritant may
cause a cycle of inflammation mediated by NK1-expressing
T-lymphocytes. We propose that this mechanism may es-
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tablish important neuro-immune interactions, which un-
dergo long-term dysregulation following RSV infection and
predispose to airway inflammation and hyperreactivity.

Finally, the recent epidemiological evidence supporting
the role of early RSV infection as an important risk factor
for the subsequent development of childhood asthma has
boosted interest in the longer-term consequences of RSV
prophylaxis. In particular, data obtained in animal models
of bronchiolitis suggest that monoclonal antibodies against
the fusion (F) protein of RSV protect the respiratory tract
from persistent virus-induced inflammation when given be-
fore or in the early phase of the infection. Thus, the admi-
nistration of anti-RSV antibodies to high-risk infants may li-
mit the severity of the acute airway inflammation as well as
protecting against the respiratory sequelae associated with
this virus.
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