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Background: It has been demonstrated that in vitro platelet activating factor-acether 
(l-O-hexndecyl-2-acetyl-sn-glycero-3-phosphorylcholine; PAF) has the capacity to attract 
eosinophiZs and neutr0phiZ.s. We investigated whether the same applies when human nasal 
airways are stimulated with PAF. 
Methods: Symptom scores and cytologic changes in nasal lavage fluids were evaluated in ZO 
atopic and 10 nonatopic subjects after nasal challenge with PA4 its precursor and metabolite, 
I-0-hexadecyl-sn-glycero-3-phosphorylcholine (lyso-PAF), or saline solution. 
Results: Nasal obstruction was reported by all the atopic subjects and seven of the 10 
nonatopic subjects after nasal challenge with PAF; other symptoms such as rhinorrhea, itching, 
and sneezing were general& mild. PAF induced neutrophilia, which appeared after 30 minutes 
in atopic subjects and after 1 hour in nonatopic subjects, and peaked at 3 hours in both. Less 
neutrophilia was found 3 hours after stimulation with lyso-PAF in both groups of subjects. PAF 
also induced eosinophilia, which appeared after 30 minutes in atopic subjects and only after 3 
hours in nonatopic subjects. An increase in eosinophil counts was observed 3 hours after 
Zyso-PAF stimulation in atopic but not in nonatopic subjects. 
Conclusion: PAF can attract neutrophils and eosinophils into human nasal airways; however, 
the recruitment of inflammatory cells is more rapid in atopic than in nonatopic subjects, 
suggesting a different degree of responsiveness to PAF challenge in the two groups of subjects. (J 
ALLERGY CLIN ZMMUNOL 1994;93:526-33.) 
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Platelet activating factor-acether (PAP) is now 
recognized as a mediator of inflammatory and 
allergic reactions.’ Several clinical and experi- 
mental findings indicate that PAP may contribute 
to the pathogenesis of respiratory allergy. PAP is 
released from most inflammatory cells after im- 
munologic activation and is characterized by pow- 
erful biologic activity,’ including the capacity to 
induce airway microvascular leakage and bron- 
choconstriction,3 bronchial inflammation, and 
bronchial hyperresponsiveness.4-7 PAP is also a 
potent chemoattractant and activator for eosino- 
phils and neutrophils,8-10 two cell types that are 
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Abbreviations used 
Lyso-PAP: 1-0-Hexadecyl-sn-glycero3-phospho- 

rylcholine; precursor and metabolite 
of PAF 

PAF: Platelet activating factor-acether 
l-0-hexadecyl-2-acetyl-sn-glycero-3- 
phosphorylcholine 

supposed to be involved in allergic inflammation, 
particularly in the late phase reactions in the 
upper and lower airways.11T18 Deficiency of serum 
PAP acetylhydrolase, the enzyme that inactivates 
PAP, is associated with severe respiratory symp- 
toms in children with asthma.” 

It has been demonstrated that PAP and its 
precursor and metabolite (lyso-PAP) are released 
in human nasal airwayszo together with histamine, 
peptide leukotrienes, and prostaglandin D, after 
antigen challenge in patients with allergic rhini- 
tis. z1*22 The evaluation of the effects of PAF on 
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FIG. 1. Time course of nasal obstruction after nasal stim- FIG. 3. Time course of total cells in nasal lavage fluids 
ulation with 500 nmol of PAF in 10 atopic and 10 normal collected after PAF (500 nmol), lyso-PAF (500 nmol), or 
subjects. Results are expressed as means -r- SEM. Symp- saline solution (0.9% wt/vol NaCl solution) challenge in IO 
tom scores were significantly higher in atopic than in atopic subjects. Results are expressed as means i- SEM 
normal subjects (p c 0.04). *p < 0.006. 
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FIG. 2. Time course of nasal symptoms (itching, sneez- 
ing, rhinorrhea) other than nasal obstruction after nasal 
challenge with 500 nmol of PAF in 10 atopic and 10 normal 
subjects. Results are expressed as means 2 SEM. 

human nasal airways may provide further insight 
into the pathogenetic mechanisms of allergic rhi- 
nitis. We previously showed that PAF insufflation 
in the nose can provoke an increase in nasal 
airway resistance associated with clinical symp- 
toms such as nasal obstruction, itching, rhinor- 
rhea, and sneezing.*” 

The aim of this study was to investigate the 
effects of PAF stimulation on nasal cytology, be- 
cause PAP has the ability to attract both neutro- 
phils and eosinophils, two cell types that may be 
important in allergic inflammation. We performed 
nasal lavages and evaluated the cellular compo- 
nents before and after insufflation of PAF, lyso- 
PM, and saline solution. The results obtained 
after nasal insufflation of saline solution were 
used as control values. 
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FIG. 4. Time course of total cells in nasal lavage fluids 
collected after PAF (500 nmol), lyso-PAF (500 nmol), or 
saline challenge in 10 normal subjects. Results are ex- 
pressed as means + SEM *p < 0.05. 

TABLE I. Characteristics of the patients 
with seasonal allergic rhinitis included 
in study 

Subject No. Age (vr) Sex Allergen 

1 34 M 
2 32 M 
3 30 F 
4 28 M 
5 31 F 
6 25 M 
7 19 F 
8 37 M 
9 36 M 

10 30 F 
Mean (SEM) 30.2 (1.6) 

GP 
GP 
PJ 
GP 
PJ 
BP 
GP 
GP 
PJ 
GP 

Be birch pollen; Cff grass pollen; PJ Par&aria judaica. 
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TABLE II. Neutrophil counts in nasal lavage fluids collected from 10 normal and 10 atopic subjects after 
nasal challenge with PAF (500 nmol), lyso-PAF (500 nmol), or saline solution 

Neutrophils in normal subjects (x 103) 

Baseline 30 min 1 hr 3 hr 24 hr 

PAF 73.7 2 30.9 36.1 + 9.7 104.6 f 34.6* 353.1 f 109.5* 105.9 f 58.6 
Lyso-PAF 61.9 * 31.0 15.4 2 3.8 13.0 f 3.1 110.4 * 44.5* 65.8 k 21.2 
Saline solution 73.8 f 36.4 14.0 k 4.0 12.8 r 7.2 18.3 k 11.0 42.4 -c 1.6 

Results are expressed as mean(s) 2 SEM. 
*Significantly different from control value after insufflation of saline solution at p < 0.05. 
t Significantly different from control value after insufflation of saline solution at p < 0.01. 

METHODS 
Subject8 and study design 

Ten patients with seasonal allergic rhinitis (six men, 
four women; 19 to 37 years of age) and 10 healthy 
subjects (five men, five women; 18 to 34 years of age) 
were selected for this study. The characteristics of the 
allergic patients are reported in Table I. Allergic rhi- 
nitis was diagnosed by clinical history and skin prick 
tests. Our study was performed in the winter, when the 
patients were free of symptoms and not taking any 
medication. Informed consent was obtained from each 
subject before the study. 

Each volunteer underwent nasal stimulation with 
PAF, lyso-PAF, and saline solution. Symptom scores 
were recorded, and nasal lavages were performed at 
baseline and at different postchallenge times to evalu- 
ate changes in nasal cytology. The results obtained after 
nasal insufflation of saline solution were used as con- 
trols. 

Nasal challenge and nasal lavage procedure 

PAF (l-0-hexadecyl-2-acetylylan-glycero3-phospho- 
rylcholine, purchased from Bachem, Bubendorf, 
Switzerland) and lyso-PAF (1-O-hexadecyl-sn-glycero- 
3-phosphorylcholine, Bachem) were dissolved in 99.8% 
ethanol (Analyticals, Carlo Erba-Farmitalia, Milan, 
Italy; final concentration, 1%) and diluted in 0.9% 
wt/vol NaCl solution (Sifra, Verona, Italy) containing 
0.25% wt/vol of human serum albumin (Institut 
MCrieux, Lyon, France). PAF and lyso-PAF solutions 
were divided into small amounts and frozen at - 20” C. 
The solution was thawed just before nasal challenge. 
The biologic activity of the PAF solution was checked 
at regular intervals by intradermal injections in volun- 
teers. PAF, lyso-PAF, or saline solution was nebulized 
into the nose by means of a disposable metered-dose 
nebulizer calibrated to deliver 100 + 10 ~1 per puff. 
The size of the particles delivered by the nebulizer was 
1 to 1.5 pm. The dose of 500 nmol of PAF was chosen 
because we had previously observed that this could 
provoke nasal symptoms in most subjects.*3 Before 
challenge the subjects waited 30 minutes to allow the 
nasal mucosa to become acclimatized. 

To evaluate changes in nasal cytology after PAF, 
lyso-PAF, and saline solution insufflation, nasal lavage 
fluids were collected with a technique previously de- 
scribed.” Briefly, 5 ml of 0.9% wt/vol NaCl solution was 
injected into each nostril. After 10 seconds the subject 
expelled the mixture of mucus and saline solution, 
which was collected into conical polypropylene tubes 
(Falcon, Be&on Dickinson Labware, Oxnard, Calif.). 
Recovery of nasal lavage fluid ranged between 50% and 
80% of the starting volume (10 ml for each washing). 
Nasal lavages were performed before and 30 minutes, 
60 minutes, 3 hours and 24 hours after nasal stimula- 
tion. Nasal fluids were shaken to disperse mucus, and 
aliquots were collected for total cell counts, which were 
performed in duplicate in a Fuchs-Rosenthal chamber 
(Firma Walter Schrenck GmbH, Hoffheim am Taunus, 
Germany) after staining with Turk liquid (50 ~1 sample 
and 450 ~1 Turk liquid, prepared by Farmacia Ospedale 
Policliniw, Milan, Italy). Eosinophil count was per- 
formed by Randolph staining (solutions provided by 
Farmacia Ospedale Policlinico).” The lavage samples 
were then centrifuged at 1000 g for 10 minutes at 4” C. 
The supernatant of each sample was aspirated, and the 
cell pellet was resuspended in 1 ml of 0.9% NaCl 
solution with 0.1% human serum albumin. Two cyto- 
centrifuged slides for each sample were prepared (100 
~1 with 2 to 4 x 10“ cells for each slide); centrifugation 
was carried out at 500 rpm for 10 minutes in a Shandon 
cytocentrifuge (Shandon Southern Products, Ltd., Run- 
corn, Cheshire, U.K.). Cytocentrifuged slides were 
stained by May-Griinwald-Giemsa stain (provided by 
Farmacia Ospedale Policlinico) and examined by light 
microscopy under oil immersion. At least 200 to 300 
cells were examined in each slide. The cells were 
classified as epithelial cells, neutrophils, eosinophils, 
and mononuclear cells (the latter category included 
lymphocytes, monocytes, and mononuclear cells of un- 
clear origin). The reader was blinded as to whether the 
subject had received PAF, lyso-PAF, or saline solution. 

Symptom registration 
The subjects were asked to record the severity of 

rhinorrhea, itching, sneezing, and nasal obstruction 
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Neutrophils in atopic subjects ( x 103) 

Baseline 30 min 

66.6 2 22.2 149.8 * 35.4* 
63.8 + 30.2 24.8 k 13.5 

101.7 -e 34.6 31.5 ze 8.6 

1 hr 

224.9 r 64.6% 
20.8 5 3.0 
20.0 -t 6.7 

3 hr 

335.3 k 51.3t 
142.0 r 41.5* 
38.1 t 14.9 

24 hr 

90.9 L 21.0 
67.6 + 17.8 
52.0 ic 16.1 

after nasal insufflation of PAF, lyso-PAF, or saline 
solution. Rhinorrhea, itching, and nasal obstruction 
were classified on an arbitrary scale from 0 to 4 (none 
= 0, mild = 1, moderate = 2, intense = 3, very 
intense = 4). Sneezing was classified according to 
number of sneezes (no sneezes = 0, one to five sneezes 
= 1, six to IO sneezes = 2, 11 to 15 sneezes = 3, > 15 
sneezes = 4). Nasal obstruction, which was the main 
symptom caused by PAF insufflation, was reported 
separately, whereas the scores for the other symptoms 
were combined. 

Statistical analysis 

Results were expressed as means +- SEM. The two- 
tailed Student I test for paired data was used to analyze 
the cytologic changes in the nasal lavages. (Prechal- 
lenge values were compared with postchallenge values 
obtained at different times; moreover, the values ob- 
tained after PAF or lyso-PAF challenge were compared 
with the values obtained after insufflation of saline 
solution.) Pearson’s correlation coefficient was used to 
analyze the correlation between cells and symptoms. 
Values ofp lower than 0.05 were considered significant. 

RESULTS 
Symptoms 

Nasal obstruction was the main symptom ob- 
served after nasal challenge with 500 nmol of 
PAF; it was reported by 10 of 10 atopic and seven 
of 10 nonatopic subjects. Maximum obstruction 
was reported 30 to 90 minutes after PAF 
insufflation; this subsided gradually, with three 
atopic and three normal subjects still reporting a 
mild nasal blockage after 24 hours after challenge 
(Fig. 1). Other symptoms caused by PAF were 
generally mild and were represented by rhinor- 
rhea (lo/10 atopic, 8/10 normal subjects), itching 
(3/10 atopic, WlO normal subjects), and sneezing 
(3/10 atopic, 5/10 normal subjects). These symp- 
toms reached the maximum score 5 to 10 minutes 
after challenge and then subsided gradually (Fig. 
2). Symptom scores were higher in atopic than in 
normal subjects (p < 0.04 for nasal obstruction 
and p = 0.07 for symptoms other than nasal ob- 

struction). Nasal insufflation of lyso-PAF (500 
nmol) or saline solution did not provoke any nasal 
symptoms. 

Cytologic changes in nasal lavage fluids 
after insufflation of PAF, lyso-PAF, and 
saline solution 

Total cell counts in basal nasal lavages (mean 
+ SEM) were 208.9 x 10” + 58.1 x lo3 in atopic 
subjects and 184.2 x lo3 + 45.9 x lo3 in normal 
subjects, so that the difference between the two 
kinds of subjects was not statistically significant. A 
significant increase in total cell counts when com- 
pared with baseline values was found in the nasal 
lavages collected 3 hours after PAF insufflation, 
but not after lyso-PAF or saline solution insuffla- 
tion both in atopic (p < 0.006) and nonatopic 
subjects (p < 0.05). Moreover, the time course of 
cell counts after PAF stimulation was different 
from that observed after saline insufflation, which 
was supposed to represent the spontaneous rate 
of desquamation and/or leukocyte migration. 
Both atopic and nonatopic subjects showed higher 
total cell counts after PAF challenge than after 
saline insufflation (atopic subjects: p < 0.05 at 1 
hour and p < 0.02 after 3 hours; nonatopic 
subjects: p < 0.05 at 1 hour and p < 0.02 at 3 
hours). After an initial decrease in the first hour 
after saline insufflation, total cell counts after 24 
hours returned to the initial value. The time 
course of total cell counts after lyso-PAF insuf- 
flation was not significantly different from that 
observed after saline insufflation, with similar 
behavior in atopic and nonatopic subjects (Figs. 3 
and 4). 

The changes in the cellular composition of the 
nasal lavages are reported in Tables II, III, and 
IV. Nasal stimulation with PAF induced neutro- 
philia in the noses of both allergic and normal 
subjects; the increase in neutrophils appeared 30 
minutes after challenge in atopic subjects and 1 
hour after stimulation in nonatopic subjects, and 
persisted until 3 hours after challenge in both 
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TABLE III. Eosinophil counts in nasal lavage fluids collected from 10 normal and 10 atopic subjects after 
nasal challenge with PAF (500 nmol), lyso-PAF (500 nmol), or saline solution 

Eosinophils in normal subjects (x 103) 

Baseline 30 min 1 hr 3 hr 24 hr 

PAF 0.11 + 0.10 0.70 k 0.49 1.56 k 0.53* 10.01 f 3.50* 1.77 2 1.23 
Lyso-P‘W 1.52 + 1.39 0.48 IL 0.48 0.0 2 0.0 0.67 k 0.67 2.50 k 2.23 
Saline solution 0.26 + 0.26 0.0 k 0.0 0.0 L 0.0 0.0 r 0.0 0.0 * 0.0 

The results are expressed as mean(s) f SEM. 
*Significantly different from control value after insufflation of saline solution at p < 0.05. 
tSignificantly different from control value after insufflation of saline solution at p < 0.01. 

groups. An increase in neutrophils was also found 
3 hours after lyso-PAF insufflation in both groups. 
PAF insufflation also induced an increase in eo- 
sinophil count, which appeared 30 minutes after 
challenge in atopic subjects and was delayed until 
3 hours after stimulation in nonatopic subjects. A 
significant increase in eosinophil counts was 
found 3 hours after lyso-PAF challenge in atopic 
but not in nonatopic subjects. The behavior of 
epithelial cells was inverse to that of neutrophils, 
with the counts dropping in the first 3 hours after 
PAP challenge. Reduced counts were also found 
3 hours after lyso-PAP challenge in atopic sub- 
jects. Saline insufflation did not significantly inllu- 
ence the cellular composition of nasal lavage 
fluids. 

No correlation was found between neutrophil 
counts and symptom scores at any time after PAF 
challenge in either normal or atopic subjects. The 
only significant correlation was observed between 
the eosinophil counts 3 hours after PAF challenge 
and the scores for nasal obstruction in normal 
subjects (r = +0.79, p < 0.01). 

DISCUSSION 

These results indicate that nasal challenge with 
PAP but not with lyso-PAF can induce nasal 
symptoms such as obstruction, itching, sneezing, 
and rhinorrhea in both atopic and nonatopic 
subjects. PAF challenge is followed by nasal neu- 
trophilia and to a lesser extent eosinophilia, with 
more rapid recruitment of inflammatory cells in 
atopic than in nonatopic subjects. Although the 
activity of lyso-PAF is weaker and slower than 
that of PAF, nasal challenge with this phospho- 
lipid also causes a significant increase in neutro- 
phi1 counts and, in atopic subjects only, eosinophil 
counts in the nasal lavages. Insufflation of saline 
solution neither causes symptoms nor changes the 
cellular composition of the nasal lavages. 

As observed previouslpz3 nasal obstruction was 
the main symptom reported by the patients after 
PAP challenge; this is probably caused by a thick- 
ening of the nasal mucosa, resulting from an 
increase in the volume of the capacitance vessels 
and an increase in interstitial fluid, and is not 
strictly related to mucosal infiltration by inflam- 
matory cells. No correlation was found between 
neutrophil counts and symptom scores at any time 
after PAF challenge in either atopic or nonatopic 
subjects. Indeed, increased numbers of neutro- 
phils and eosinophils were found in the nasal 
lavages collected 3 hours after PAP challenge, 
when nasal symptoms were no longer apparent in 
most subjects. Furthermore, the increased num- 
bers of neutrophils found after lyso-PAF insuffla- 
tion were not associated with any symptom. It is 
noteworthy that the atopic subjects reported 
higher scores than the normal subjects; this could 
be related to enhanced nasal responsiveness in 
the subjects with allergic rhinitis.25 

On a molar basis, PAP is less powerful than 
leukotrienes, prostaglandin D,, and histamine in 
provoking nasal symptoms.22*26~27 However, PAF 
has a broad range of biologic activities, which 
could be important in the pathogenesis of allergic 
inflammation of respiratory airways. PAF is able 
to induce in vitro neutrophil and eosinophil 
chemoattraction and adhesion to the vascular 
endothelium28.29; therefore, it is reasonable to 
suppose that the increase in the numbers of 
neutrophils and eosinophils in nasal lavages after 
PAP insufflation is the result of PAF-induced 
neutrophil and eosinophil adhesion to the vascu- 
lar endothelium and subsequent accumulation in 
the nasal mucosa. From our results PAF appears 
to be a weaker chemoattractant for eosinophils 
than for neutrophils. This appears to contradict 
the in vitro results,’ which show that PAF is the 
most powerful eosinophilotactic agent. However, 
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Eosinophils in atopic subjects (x I@) 

Baseline 30 min 1 hr 3 hr 24 hr 

1.35 k 1.35 11.66 k 2.67-t 9.12 i: 2.57.f 6.93 t- 1.50-f 3.39 2 1.37 
0.10 4 0.10 1.87 e 1.87 0.60 zt 0.54 4.81 5 1.97* 0.08 2 0.08 
1.63 ‘r 1.43 0.08 k 0.08 0.31 f 0.31 0.85 2 0.59 0.88 + 0.84 

neutrophils are far more numerous than eosino- 
phils in the peripheral blood and respiratory air- 
ways of normal and symptom-free allergic subjects 
and therefore are likely to be attracted in larger 
numbers after PAP challenge. Furthermore, 
Wardlaw et a1.3o found that inhaling PAF leads to 
the activation of circulating neutrophils with the 
subsequent infiltration of the bronchial airways 
and lung spaces in human beings. 

It is noteworthy that the atopic subjects showed 
a more rapid accumulation of eosinophils and 
neutrophils than the normal subjects, indicating a 
different degree of responsiveness in the two 
kinds of subjects to nasal challenge with PAF. A 
difference in the response to intradermal PAF 
injection was also observed by Henocq and 
Vargaftig,3’ who found greater accumulation of 
eosinophils in atopic subjects. 

The changes in the percentages of epithelial 
cells found in nasal lavage fluids ‘were inverse to 
the changes in neutrophils. After an initial de- 
crease in the first hour after PAF challenge, the 
percentage of epithelial cells returned after 24 
hours to the initial value. This behavior is proba- 
bly the consequence of the initial mucosal infil- 
tration by neutrophils and the subsequent inacti- 
vation of PAF. 

An increase in the percentage of neutrophils 
was also observed after insufflation of lyso-PAP 
both in atopic and in nonatopic subjects, although 
the effects of this phospholipid were weaker and 
slower than in the case of PAF. Furthermore, an 
increase in eosinophils was found in the nasal 
lavages collected 3 hours after challenge in atopic 
but not in normal subjects. Lyso-PAF is a pre- 
cursor and a metabolite of PAF, and is generally 
considered to be biologically inactive; however, 
lyso-PAF is able to induce bronchoalveolar eo- 
sinophilia in nonhuman primates,32 and it is 
therefore not surprising to find that it can induce 
biologic changes in human beings as well. The 
changes in nasal cytology that we observed after 

lyso-PAF insufflation could be its direct 
consequence; alternatively, these changes could 
be the result of an in vivo acetylation and trans- 
formation into PAF. In fact, it has been dem- 
onstrated that PAF can be produced by cultured 
bacteria supplemented with lys~-pAF.~” In eu- 
karyotic cells the key enzyme in PAF formation 
is an acetyltransferase that acetylates lyso-PAF 
into PAF. PAP formation is conditional on the 
amount of lyso-PAP; hence, PAP production is 
strictly dependent on lyso-PAF availability.34 On 
the basis of our results we hypothesize that 
bacteria or inflammatory cells present in the nose 
can produce PAP when supplemented with ex- 
ogenous lyso-PAF. This hypothesis is in line with 
our results, which show that the effect of lyso- 
PAP on the cellular composition of the nasal 
lavages is slower than that of PAF, because an 
increase in the percentage of neutrophils was 
found only 3 hours after challenge. This delay 
could be due to either the requirement for 
lyso-PAF acetylation or the relative weakness of 
the direct impact of this compound when com- 
pared with PAF. 

It has been suggested that the recruitment of 
neutrophils in atopic subjects after antigen chal- 
lenge is nonspecific. For example, bronchial chal- 
lenge with saline solution in atopic subjects has 
been reported to result in the local accumulation 
of neutrophils.35 However, other authors”, 36, 37 
have demonstrated that antigen challenge in the 
bronchi, the nose, or the skin causes the recruit- 
ment of large numbers of neutrophils in atopic 
patients but not in nonatopic control subjects. In 
our experiments nasal challenge with saline solu- 
tion had no effect on the cellular composition of 
the nasal lavages in both atopic and nonatopic 
subjects; moreover, the total number of cells de- 
creased in the nasal fluids collected until 3 hours 
after saline insufflation, probably because the 
cells present on the mucosal surface were washed 
away by the repeated lavages. Therefore we con- 
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TABLE IV. Epithelial cell counts in nasal lavage fluids collected from 10 normal and 10 atopic subjects 
after nasal challenge with PAF (500 nmol), lyso-PAF (500 nmol), or saline solution 

Cell counts in normal subjects (X IO’) 

Baseline 30 min 1 hr 3 hr 24 hr 

PAF 109.2 + 24.4 35.2 rt 7.4 31.2 t 11.1 46.0 + 17.0 49.7 f 10.5* 
Lyso-PAF 90.3 k 40.5 61.0 e 34.3 55.8 e 27.9 77.9 * 36.8 76.2 + 24.2 
Saline solution 101.0 2 21.2 58.7 r 10.6 51.2 2 9.2 62.2 r 10 80.7 k 19.0 

Results are expressed as mean(s) rf: SEM. 
*Significantly different from control value after insufflation of saline solution at p < 0.05. 

elude that changes in nasal cytology provoked by 
PAF and lyso-PAF in nasal cytology are not 
nonspecific. 

Eosinophils and neutrophils have been found in 
the upper and lower respiratory airways during 
late antigen-induced reactionF6 and have the 
ability to release powerful inflammatory media- 
tors on activation.38-41 PM can be released in the 
nose on antigen challenge, together with its pre- 
cursor and metabolite ~~so-PAF,*~ and it can at- 
tract neutrophils and eosinophils.’ This chemotac- 
tic activity may be relevant to the pathogenesis of 
allergic inflammation in respiratory airways. How- 
ever, the role of neutrophils requires further eval- 
uation. 

We gratefully acknowledge the technical assistance 
of Mr. Maurizio Lorini. 
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