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Platelet-activating factor (PAF) is one of the chemical mediators that may participate in the
inflammatory process underlying asthma. It has been shown to produce a prolonged increase in
airway responsiveness in several species, including humans. In humans the increase in
bronchial reactivity peaks 3 days after inhalation and can last as long as several weeks. PAF
may induce this response by recruiting eosinophils into the airways and activating them in the
airway walls, with the subsequent release of basic proteins. This process causes eosinophils,
which are rich sources of PAF, to release their contents and sets up a self-perpetuating cycle.
Nedocromil sodium reduces the increased bronchial responsiveness of asthma and can prevent
the development of increased responsiveness after inhaled PAF. The precise mechanism by
which this result occurs is not known and requires further investigation. (J ALLERGY CLIN

ImMmunoL 1993;92:187-9.)

Platelet-activating factor (PAF) is a lipid medi-
ator, and when inhaled it has many airway effects
that mimic the pathology of asthma. Among these
effects is the capacity to cause a prolonged in-
crease in airway responsiveness in several species,
including humans." ?

SOURCE OF PAF IN AIRWAYS

PAF is synthesized from membrane phospho-
lipids by the action of the enzyme phospholipase
A,, which generates the inactive precurser lyso-
PAF. Lyso-PAF is acetylated to PAF, a highly
active molecule with potent effects on several
cells. PAF may be formed by several of the
inflammatory cells that have been implicated in
asthma, including macrophages, eosinophils, neu-
trophils, mast cells, platelets, and endothelial
cells. Of these cells, eosinophils are the richest
cellular source of PAF, and the hypodense eo-
sinophils that are characteristically found in pa-
tients with asthma produce more PAF than do
cells of normal density.’
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Abbreviation used:
PAF: Platelet-activating factor

EFFECTS OF PAF IN AIRWAY FUNCTION

PAF has potent effects on several aspects of
airway function; these effects are mediated by
specific surface receptors.* When given by inha-
lation, PAF causes bronchoconstriction, even
though it has no direct effect on airway smooth
muscle in vitro. This finding suggests that PAF
may act by releasing bronchoconstrictor media-
tors from other cells. In addition, PAF is the most
potent known mediator causing microvascu-
lar leakage in airways® and also stimulates air-
way mucous secretion and impairs mucociliary
clearance.

Perhaps the most striking property of PAF is its
capacity to induce long-lasting increases in bron-
chial reactivity. This characteristic has been ob-
served in studies involving guinea pigs, rabbits,
sheep, dogs, cats, primates, and humans.” > In
healthy human subjects the inhalation of PAF
results in an increase in bronchial responsiveness
to methacholine. This enhanced responsiveness is
maximal 3 days after inhalation and may last for
as many as 4 weeks.® However, the increase in
bronchial reactivity is small because PAF’s safe
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FIG. 1. Proposed mechanism for the increase in bronchial hyperresponsiveness after platelet-

activating factor.

dosage range is limited, and a single inhalation of
PAF cannot be expected to mimic the chronic
release that may occur in patients with asthma.
PAF-induced changes in airway reactivity are
more difficult to observe in patients with asthma,
probably because of the greater variability in their
airway function.”

INTERACTION WITH EOSINOPHILS

The mechanisms by which PAF increased bron-
chial reactivity are not yet known. However, it is
possible that the increased reactivity may be
linked to the interaction between PAF and the
eosinophils. PAF induces the selective accumula-
tion of eosinophils in tissues and stimulates the

adhesion of eosinophils to endothelial cells.® Thus
studies have shown that PAF causes a selective
influx of eosinophils within several hours after its
injection into the skin of atopic subjects, mimick-
ing the cellular influx of the late response to
allergen.” Similarly, when instilled into the lungs
of primates, PAF results in a selective accumula-
tion of eosinophils that may persist for 2 weeks.'
Because PAF is rapidly inactivated in the airways,
such a long-lasting effect must result from a
subsequent cascade of events.

PAF is a potent activator of eosinophils and
triggers their degranulation.'"” > The release of
basic proteins from eosinophils may result in
disruption of the bronchial epithelium, which is
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characteristic of asthmatic airways.”” Indeed,
PAF-activated eosinophils have been shown to
cause airway epithelial shedding.'* Thus PAF may
induce bronchial hyperresponsiveness by recruit-
ing eosinophils into the airways and activating
them in the airway wall with the subsequent
release of basic proteins—a process that leads to
epithelial shiedding (Fig. 1). PAF-induced eosino-
phil activation may also result in further release of
PAF. This result in turn attracts more eosinophils
in a self-perpetuating cycle that may culminate in
progressive epithelial shedding. The end result of
such a cycle would be bronchial hyperrespon-
siveness caused by the loss of endogenous re-
laxant substance or by the exposure of sensory
nerves.

EFFECT OF NEDOCROMIL SODIUM

Nedocromil sodium reduces the increased
bronchial respounsiveness of asthma and might
therefore be expected to prevent the development
of increased responsiveness after inhaled PAF. In
a preliminary study in four subjects, nedocromil
sodium (given in a dose of 4 mg four times a day
for 2 days before chalienge), but not placebo, was
shown to prevent the increase in bronchial re-
sponsiveness to inhaled methacholine after PAF
inhalation. In this study neither the active drug
nor the placebo had any effect on the immediate
bronchoconstrictor response to inhaled PAF.” In
a more recent study, inhaled nedocromil signifi-
cantly attenuated the immediate airway narrowing
in response to PAF in healthy subjects, which
suggests that nedocromil may inhibit the release
of inflammatory mediators.” Indeed, inhaled
PAF causes airway narrowing that is markedly
reduced by a potent sulfidopeptide leukotriene
antagonist, which suggests that nedocromil may
inhibit the release of leukotrienes from cells in
the airway."”

The mechanisms by which nedocromil sodium
inhibits the increased airway responsiveness in-
duced by PAF are not clear. Nedocromil sodium
might prevent the PAF-induced infiltration of
inflammatory cells into the airway. On the other
hand, it might prevent PAF from activating eo-
sinophils in the airway. As a third alternative,
nedocromil sodium might act at the level of the
airway epithelium to prevent epithelial damage or
sensory nerve activation. These possibilities are
testable in animal models and may shed light on
the mode of action of nedocromil sodium in
clinical asthma.
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