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Is nerve growth factor involved in the symptoms of rhinitis?

Patients suffering from rhinitis soon tire of the relentless nasal
itching, rhinorrhea, sneezing, and nasal blockage. Whether the rhinitis
is atopic in nature or idiopathic, the panoply of troubling symptoms
remains constant. These symptoms, as a whole, speak directly to
disease mechanism. The symptoms of rhinitis are what one would
expect if there were inappropriate activity in the trigeminal afferent
(sensory) nerves innervating the nasal mucosa. Activation of these
nerves would likely lead to itching, sneezing, cholinergic reflex secre-
tions (rhinorrhea), and vasodilation (nasal blockage). The questions
remain: What alters the trigeminal nervous system in rhinitis, and are
the mechanisms the same between the 2 seemingly disparate disor-
ders of allergic rhinitis and nonallergic idiopathic rhinitis?

In a recent issue of The Journal, Gelincik et al' evaluated the
number of mast cells and nerve growth factor (NGF) expressing
cells in nasal biopsy specimens of patients with symptomatic aller-
gic rhinitis or symptomatic idiopathic rhinitis, and in nonsymp-
tomatic controls. They describe a striking 30-fold increase in the
number of tryptase-positive mast cells in nasal biopsy specimens of
those suffering from rhinitis, with some 60% of these mast cells
expressing NGF. A key finding is that although the NGF-expressing
mast cells in the rhinitis subjects far exceeded those in biopsy
specimens taken from healthy volunteers, no difference was found
between allergic and idiopathic rhinitis.

Nerve growth factor is the prototypical neurotrophin, the discovery of
which led to award of the 1986 Nobel Prize in Medicine to Stanley Cohen
and Rita Levi-Montalcini. NGF is a powerful growth factor that regulates
growth and survival of autonomic and sensory neurons that express the
high-affinity NGF receptor tyrosine kinase receptor A (TRKA). In more
recent years, NGF has also been recognized to regulate the activity of
many immune and structural cells, including those in the airway wall, in
a manner that can contribute to the orchestration of the inflammatory
response.?>

The ability of NGF to regulate neuronal activity is not limited to
periods of prenatal development. After development, interactions of
NGF with its receptor (TRKA) on nerve terminals can lead to profound
neuroplasticity. This is because the NGF-TRKA receptor complex is
internalized and transported back to the cell body (in this case situated
in the trigeminal ganglion, and possibly parasympathetic ganglion
neurons), where it can alter the transcription of many relevant genes.*
NGF released from the nasal mast cells could conceivably increase
axonal sprouting and modulate the expression of sensory neuropep-
tides, activating ion channels such as the capsaicin receptor TRPV1, as
well as modulatory ion channels including voltage gated sodium
channels.>® That both allergic and idiopathic rhinitis are typified with
an increase in NGF-expressing mast cells might explain the observation
that among structural differences between allergic and nonallergic rhini-
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tis, in both disorders the nasal mucosa is hyperinnervated with substance
P and calcitonin gene related peptide containing sensory nerve fibers.’

One might envisage a scenario in which mast cell activation in the
nasal mucosa of subjects with allergic or idiopathic rhinitic leads to
the release of mast cell mediators such as histamine and leukotriene
D4 that can acutely stimulate the nearby nasal trigeminal sensory
nerves, causing overt sensory nerve activation.'® Based on the findings
of Gelincik et al' and others,!! mast cell activation also may lead to the
release of neurotrophins such as NGF that can regulate the inflamma-
tory response and uniquely lead to phenotypic changes in the sensory
innervation such that the nerves respond more strongly to noxious
stimuli and also respond to stimuli that healthy individuals would find
innocuous. Such neuroplasticity may contribute to the “hypersensi-
tive” state that is so often present in these individuals.'?

Drugs capable of interfering with the NGF-TRKA axis are re-
ported to have remarkable efficacy in inhibiting certain types of
inflammatory pain.’® Ultimately it will be left to clinical pharma-
cologists to determine whether the NGF-TRKA axis is pivotal in
regulating the itching, sneezing, rhinorrhea, and the hypersensitive
state that characterizes allergic and nonallergic rhinitis.

Bradley J. Undem, PhD
Johns Hopkins Asthma and Allergy Center
Baltimore, Maryland
bundem@jhmi.edu
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