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Objective: The existence of Platanus pollinosis is not gener- 
ally accepted despite the production of very large quantities 
of airborne Platanus pollen in many cities of the United 
States and Europe. The aim of this study was to investigate 
if Platanus pollen really contributes to the symptoms of the 
patients with pollinosis in the Madrid area. 
Methods: We carried out systematic skin prick testing with 
Platanus pollen extract on 47 patients seen in our allergy 
center with spring-summer pollinosis symptoms. Each pa- 
tient maintained symptom score diaries before, during, and 
after the Platanus pollination season. The average symptom 
scores were calculated and compared with the Platanus pol- 
len counts. Measurements of specific IgE by ELISA and im- 
munoblotting also were performed in each patient. 
Results: The Platanus skin tests were positive in 33 of the 39 
patients first seen with seasonal symptoms during Platanus 
pollen season and only in three of the eight patients without 
symptoms during Platanus exposure (Fisher's exact test; p < 
0.05). Twenty-two of the 33 Platanus-positive skin test pa- 
tients also had a positive ELISA result. Furthermore, the 
average 24-hour rhinitis symptom scores of the 39 patients 
first seen with seasonal symptoms during March through 
April showed significant correlation with Platanus pollen 
counts (r s = 0.5% p < 0.05). The immunoblot results suggest 
that a 17 kd pollen protein could be a major allergen in pa- 
tients with Platanus pollinosis. 
Conclusions: Platanus pollen is an important cause of polli- 
nosis in Madrid. A protein with a molecular weight of 17 kd 
appeared to be its major allergen. (J Allergy Clin Immunol 
1997;100:748-54.) 
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The plane trees, or sycamores, are widely grown as 
street and shade trees in the Uni ted  States, the most 
common being Platanus occidentalis (American sy- 
camore) and Platanus acel~folia or hybrida, a hybrid 
between Platanus occidentalis and Platanus orientaIis, 
called London plane tree. Likewise, the London plane 
tree is one of the trees most frequently found in the 
majority of western European  cities? However,  despite 
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Abbreviations used 
SPT: Skin prick test 
PBS: Phosphate-buffered saline 

PAGE: Polyacrylamide gel electrophoresis 

all plane-tree species being wind-pollinated and shed- 
ding large amounts of buoyant pollens, there are very 
few works on the allergenicity produced by this pollen, 
and it is believed to have a minor and doubtful impor- 
tance with regard to pollinosis. 2-7 

Recently we have reported that Platanus hybrida pol- 
len was able to cause rhinitis and asthma symptoms in 
three patients living in Madrid, Spain. 8 Furthermore,  we 
also observed that at the present  in Madrid there is a 
very high prevalence (56%) of patients with pollinosis 
with positive SPT results to Platanus pollen. However,  in 
nearly all cases a positive reaction to grasses was also 
observed. For  this reason it was difficult to estimate the 
true clinical relevance of Platanus pollen in the Madrid 
area. 9 

The  aim of this work was to investigate whether  
Platanus pollen actually contributes to the pollinosis 
symptoms of patients with seasonal rhinoconjunctivitis, 
seasonal asthma, or both having positive SPT results to 
both Platanus and grass pollen extracts in the Madrid 
area. 

The presence of a cross-reactivity between Platanus 
and grasses was also investigated, as well as the protein 
pattern of reactivity. 

METHODS 
Patients 

We have evaluated the percentage of positive SPT responses 
to common aeroallergens in one group of 70 patients of either 
sex who had come spontaneously to our clinic consecutively in 
1994. Patients were selected for a history of seasonal or 
perennial rhinitis, asthma, or both. Each patient's evaluation 
was made by physician assessment that included a case history, 
clinical examination, and SPT. From this group we have se- 
lected the patients with positive SPT responses to pollens and 
with seasonal clinical symptoms during spring, summer, or both. 
There were 47 patients of either sex, with ages ranging from 8 
to 57 years (median, 29 years), born and still living in or around 
Madrid. 

A second larger group of 262 patients of either sex with 
seasonal allergy was chosen at random and studied in our center 
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TABLE I. Presence o f  a i rbo rne  po l len  and 

pos i t i ve  SPT responses  

Positive SPT responses 
Family or 

genus % Species Common name (%) 

PIatanus spp 59 Platanus hybrida London plane 74 
tree 

Quercus spp 15 Quercus lvtundifolia Live oak 17 
Populus spp 7 Populus alba White poplar 24 
Morus spp 7 Morus alba White mulberry 39 
Pinus spp 4 Pinus sylvestris Scotch pine 6 
Cupressaceae 2 Cupressus arizonica Arizona cypress 18 
Poaceae 1 Dactylis glomerata Orchard grass 100 
Others 5 

Airborne presence in March through April (percent of the total March 
through April pollen counts from 1995) and positive SPT responses 
(percent positive reactions in 47 patients with pollinosis) in Madrid. 

from 1994 to 1995. Their ages ranged from 5 to 62 years 
(median, 26 years). Seasonal allergy was confirmed by history 
and positive SPT results to pollen extracts (wheal diameter of 3 
mm or greater). 

Pollen counts 

The pollen counts were made according to a previously 
described, standardized technique with a Burkard spore trap 
for 7 days. 9 The trap was installed on the roof of our center, 
which is 20 m high, in the east of the Madrid urban area. The 
sampling period included the months of January to December 
1995. 

Symptom scores 

Ocular symptoms of redness, itching, and lacrimation and 
nasal symptoms of sneezing, itching, congestion, and rhinorrhea 
were assessed by all 47 patients (group I) on a daily basis with 
the visual analogue scale as follows: 0 - absence of symptoms, 
1 to 3 = mild symptoms, 4 to 7 = moderate symptoms, and 8 to 
10 = severe symptoms. In the same way bronchial symptoms of 
wheezing, tightness, coughing, and shortness of breath were 
assessed. Diary cards were kept daily from February 1995 until 
June 1995. 

Collection of pollen samples 

Selection and collection of mature male capitula was done in 
the morning. Collected inflorescences were immediately vacu- 
um-dried at 35 ° C. Mechanical sieving was later done with the 
dried product by using 3 ram, 0.5 mm, 160 txm, 80 Ixm, and 40 
Ixm mesh sieves. Microscopic control was then undertaken to 
ensure that the purity of the pollen was at least 98%. Finally, 
24-hour vacuum drying of the purified pollen at 35°C was 
carried out. 

Preparation of pollen extracts 

Preparation of pollen extracts was accomplished with a 
previously described method)  ° Two grams of Platanus pollen 
were defatted with acetone, dried, and extracted in 40 ml of 0.01 
mol/L phosphate and 0.15 mol/L NaCI phosphate-buffered 
saline (PBS; pH 7.4), and the mixture (1:20 wt/vol) was stirred 
for 12 hours at 4 ° C. The suspension was filtered through a filter 
paper (Whatman Ltd., Maidstone, U.K.), dialyzed against PBS, 
and sterilized by 0.22 Izm filtration (Millipore, Molsheim, 
France). 
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FIG. 1. A, Correlation between mean rhinitis symptom scores 
recorded by 39 pollinosis patients on their diary cards and 
Platanus pollen counts obtained with use of a Burkard trap 
(Spearman rank correlation, r~ = 0.57, n - 53, p < 0.001, two- 
tailed significance). B, Correlation between mean asthma symp- 
tom scores recorded by eight pollinosis patients on their diary 
cards and Platanus pollen counts (Spearman rank correlation, r S - 
0.58, n = 53, p < 0.001, two-tailed significance). C and D, Daily 
mean values of the Populus spp, Morus spp, Quercus spp, 
grasses, and Cupressaceae pollen counts in Madrid in 1995. 

Poa annua, Dactylis glomerata, Cupressus arizonica, Populus 
alba, Morus alba, and Quercus rotundifolia extracts also were 
performed in the same way. 

Protein concentration was determined by the use of Bio Rad 
protein assay (Bio Rad Laboratories, Richmond, Va.), with a 
final concentration of 850 p~g/ml in protein for Platanus extract 
and 1250 ixg/ml for Dactylis glomerata extract. 

Skin tests 

In all 47 patients and 10 atopic patients without pollinosis 
used as control subjects, SPTs were performed with Cupressus, 
Populus, Morus, Platanus, Dactylis, and Quercus extracts (Inmu- 
notek Lab, Madrid, Spain). A battery of other common inhalant 
allergens were also used for skin prick testing. This battery 
included D. pteronyssinus, cat dander, Alternaria, Cladosporium, 
and Aspergillus extracts (Leti Laboratory, Madrid, Spain). 

Histamine chlorhydrate (10 mg/ml) was used as a positive 
control and 50% glycerol in PBS was used as a negative control. 
All SPTs were read after 15 minutes. A positive reaction was 
defined as a wheal of at least 3 mm by 3 mm in the presence of 
a negative reaction to the 50% glycerol and a positive test result 
with histamine clorhydrate. 
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TABLE II. Characteristics of the 47 patients 

Clinical manifestations Positive SPT result 
Sex (%)t Specific IgEt (%) 

Age . Total IgE 
Group M F {median) SC KJ A (A) NS (IU/ml) Platanus Dactylis Platanus Dactylis 

I 5 6 33 54 36 0 18 46 385 -+ 79 0.23 -+ 0.02 1.33 +_ 0.24 0 100 
II 28 8 27 91 78 22 33 9 410 -+ 52 0.82 +- 0.10 1.28 +- 0.13 97 100 
Control* 3 7 23 104 + 34 0.15 _+ 0.04 0.09 + 0.07 0 0 

The 47 pollinosis patients were classified into two groups according to the absence (group I, n = 11) or presence (group II, n = 36) of positive SPT 
and/or ELISA responses to Platanus pollen. 

SC, Spasmodic coryza;/G,, conjunctivitis; A, asthma; (A) patients with seasonal asthma in spring and/or summer but without asthma symptoms in March 
through April of 1995; NS, no pollinosis symptoms in March and/or April. 

*Ten atopic subjects without pollinosis used as control subjects. 
?Patients with symptoms in March and/or April. 
SResults are expressed in optical densities at 492 nm as mean -+ SEM. 

TABLE III. Comparat ive SPTs among patients with pol l inosis with or wi thout  sensitization to Platanus pollen 

Patients allergic to Patients not allergic to Wilcoxon rank 
Platanus pollen Platanus pollen 

SPTs (n = 155) (n = 107) Z-score p 

+Control  (histamine) 4.55 4.30 -1 .79  0.07 
- C o n t r o l  (glycerolsaline) 0.12 0.03 - 1.00 0.31 
D. pteronyssinus 0.49 0.06 -2 .36  0.01 
Cat dander  1.96 1.21 - 1.50 0.13 
Dog hair 1.28 0.76 -0 .83  0.40 
Horse hair 0.91 0.49 -0 .88  0.37 
Blatta orientalis 0.67 0.19 -1 .47  0.14 
Feathers 0.22 0.19 0.71 0.47 
Cupressus pollen 3.12 1.30 -6 .79  <0.01 
Dactylis pollen 7.25 5.62 -7 .61  <0.01 
Olea pollen 5.92 2.75 -7 .98  <0.01 
Alternaria 1.21 0.37 4.50 <0.01 
Cladosporium 0.80 0.27 -3 .90  <0.01 
Aspergillus fumigatus 0.57 0.08 -3 .55  <0.01 

Atopy score 24.39 13.29 -8 .66  <0.01 

Results are expressed in mean wheal diameters (ram) subtracted from the negative control. 

In v i t r o  t e s t s  

Total IgE and specific lgE measurement. Total I g E F A S T  (3M 
Diagnostic System Inc., Santa Clara, Calif.) was performed 
according to the manufacturer ' s  instructions. Specific IgE to 
Platanus and Dactylis extracts was determined by ELISA, as 
described. ~° Briefly, protein extracts (5 p~g/ml) were bound to 
96-well polystyrene microplates (Costar, Cambridge, Mass.) by 
overnight incubation at 4 ° C. After  washing with PBS-0.1% 
Tween, plates were neutralized with 1% bovine serum albumin 
(1 hour at room temperature) ,  washed, and incubated with 
undiluted serum samples (4 hours at room temperature).  Plates 
were washed and incubated with 1:1000 dilution of mouse  
monoclonal antibody to human  IgE (Sigma Chemical Co., St. 
Louis, Mo.). After  the incubation period and a washing step, 
wells were filled with peroxidase-labeled goat antibodies to 
mouse  IgG (Sigma). After a final washing, a substrate solution 
was added and the color was allowed to develop. The enzymatic 
reaction was stopped with HC1, and the absorbance values were 
measured at 492 nm. Results were considered positive when 

above the mean  +3 SD of a control group (10 atopic patients 
without pollinosis). 

ELISA was also used to carry out inhibition assays, as 
previously described in detail. 1° 

Extracts from Platanus and Dactylis adjusted in protein were 
used as inhibitors. Aspergillus fumigatus was used as an unre- 
lated antigen for control of specificity. 

Polyacrylamide gel electtvphoresis (PAGE) and immunoblot- 
ting. Platanus and Dactylis extracts were diluted in 0.1 mol/L 
Tris HC1, 2% sodium dodecyt sulfate, 10% glycerol, and 0.01% 
bromophenol  blue. Electrophoresis and immunoblot t ing were 
carried out as described. ~ Proteins were stained with 1% 
Coomassie blue stain, and their molecular weight was estimated 
with commercial protein standards. Once the protein bands 
were transferred to nitrocellulose sheets, they were neutralized 
and incubated with the sera to be tested (overnight at 4 ° C). 
After  washing, the sheets were incubated with a dilution of 
mouse monoctonal ant i -human IgE (Sigma), then with a second 
antibody (anti-mouse IgG-biotin conjugated), and finally with 
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FIG. 2. ELISA inhibition assays to Platanus and Dactylis pollens 
with use of pool of 10 patient serums with specific IgE to both 
Platanus and Dactylis pollen extracts. A, Platanus hybrida; B, 
Dactylis glomerata with Platanus pollen inhibitor (filled squares), 
Dactylis pollen inhibitor (open squares), and Aspergillus fumiga- 
tus inhibitor (filled triangles). 
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streptavidin conjugated with alkaline phosphatase. After a final 
washing, the membranes were soaked in a substratc solution, 
and the enzymatic reaction was stopped by rinsing with distilled 
water. 

Statistical analysis 
Spearman rank correlation was used to analyze the correla- 

tion between the pollen counts and patient symptom scores. 
The Wilcoxon test was used to analyze the statistical association 
between specific IgE and SPT results and to assess differences 
between the mean wheal diameters to allergens tested in 
patients with pollinosis who had positive and negative SPT 
responses to Platanus pollen extract. Comparison of March to 
April pollinosis symptoms with positive SPT results to Platanus 
pollen was done with the two by two contingency table (Fisher's 
exact test). 

RESULTS 
SPT and pollen counts 

The frequency of positive SPT results for all studied 
pollen allergens in the group of 47 patients with polli- 
nosis of either sex is summarized in Table I. The percent 
values have been calculated on the total number of 
patients with positive SPT results, considering also the 
polisensitizations. 

All patients had a positive reaction to grass pollens, 
and 74% of them showed, in addition, SPT results 
positive to Platanus pollen, 39% to Morus extract, and 
24% to Populus extract. None of the control subjects had 
positive SPT responses to the allergen battery. As can be 

I1 e 

FIG. 3. PAGE of Dactylis (D) and Platanus (P) pollen extracts 
(Coomassie blue staining). Arrows indicate Platanus major pro- 
tein bands (45, 43, and 17 kd). 

seen in Fig. 1, Platanus pollen counts mainly appeared 
from mid-March to mid-April. During these 2 months, 
the most frequent pollen types collected in our spore 
trap were Platanus (59% of the total pollen sampled 
March to April), Quercus (15%), Populus (7%), Morus 
(7%), Pinus (4%), Cupressaceae (2%), and grasses (1%) 
(Table I and Fig. 1). 

Symptom scores 

To investigate the contribution of Platanus pollen in 
the March through April  pollinosis symptoms, our 47 
patients were classified into two groups according to the 
absence (group I, n = 11) or presence (group II, n = 36) 
of positive SPT, ELISA, or both types of results to 
Platanus (Table II). 

As shown, while 54% of group I patients had symptoms 
in March through April, these symptoms were present in 
almost all patients of group II (91%). In other words, only 
9% of this latter group were free of symptoms versus 46% 
of group I (Fisher's exact test; p < 0.05). 

In most patients, symptoms were associated with 
oculorhinitis, although asthma was present in eight of 
them. Among patients with rhinitis symptoms in 
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FIG. 4. Immunoblotting on Dactylis (D) and Platanus (P) pollen 
extracts. Line 1, D-P- pooled sera; line 2, D+P÷ pooled sera; line 
3, D-P+ pooled sera; line 4, D+P-serum; and line 5, D+P- serum. 
Arrows indicate 45 and 17 kd Platanus protein bands. 

March through April, it was possible to observe a 
close dose-response relationship between Platanus 
pollen counts and mean rhinitis symptom scores (rs= 
0.57, p < 0.05) (Fig. 1). Furthermore, it was also 
possible to obserize a close association between the 
onset and duration of the mean asthma symptom 
scores with the onset and duration of PlatanUs pollen 
counts in those eight patients with asthma (G = 0.58, 
p < 0.05) (Fig. 1). 

Clinical characteristics of Platanus 
pollen-sensitized patients 

As Can be seen in Table II, 52% of group II patients 
had spring, sUmmer, or both types of asthma, although 
only eight of them had asthma symptoms in March 
through April of 1995. By contrast, the prevalence of 
asthma in groUp I patients (i.e., with negative sPT 
results to Platanus) was only 27%. 

Given the low number of cases studied, we performed 
a retrospective study by revising 262 medical records 
chosen at random of patients with pollinosis diagnosed 
in our center during 1994 to 1995: In this second group 

of patients we were able to observe that seasonal asthma 
was more frequent among pollinosis patients sensitized 
to grasses and Platanus pollen (96 of 155) than among 
patients sensitized only to grasses or other pollens than 
Platanus (50 of 107) (chi-square test; p < 0.05). 

Because prevalence of asthma in a population is 
linked to the number of positive skin test responses, we 
performed a study to determine the degree of atopy in 
patients allergic to grass with or without plane tree 
allergy. As shown in Table III, the cumulative mean 
wheal diameters for 12 common allergens was deter- 
mined and expressed as an atopy score. Statistically 
significant differences were seen in the cases of seven 
allergens! D. pteronyssinus, Cupressus, Dactyiis , Olea, 
Altemaria, Cladosporium, and Aspergillus (Table III). 
Furthermore, the atopic score Was significantly greater 
in patients with plane tree allergy (24.39 v s  13.29; 
Wilcoxon p < 0.001), which suggests, in fact, a greater 
degree of atopy between patients allergic to plane tree 
compared with patients not allergic to plane tree. 

In vitro studies by ELISA 

All 47 patients were tested for specific IgE to Platanus 
and Dactylis pollen extracts by ELISA (Table II). As 
shown, IgE reactivity to Platanus was detectable in 69% 
of the group II patients but in none of the group I 
patients. Thus a significant correlation between the 
specific IgE and SPT results existed (Wilcoxon; p < 
0.05). Because most of the Platanus-positive sera were 
reactive with Dactylis pollen as well (72%), ELISA 
inhibition studies were carried out to test crosS-reactiv- 
ities between both pollen extracts (Fig. 2). As shown, 
reactivity with Platanus was partially inhibited with Dac- 
tylis extract (Fig. 2,A), whereas the converse was not the 
case (Fig. 2, B). A rather similar inhibitory effect was 
also seen with other pollen extracts (e.g, Olea spp., 
Fraxinus spp.; data not shown) but not with an unrelated 
antigen (Fig. 2). Of note, those few sera with detectable 
IgE to  Platanus but not to Dactylis pollen could not be 
inhibited by the latter (not shown). 

In vitro studies by PAGE and immunobl0tting 

The foregoing results prompted us to assess IgE 
reactivity to either Platanus and Dactylis by immunoblot- 
ting. Fig. 3 shows the protein pattern of Dactylis and 
Platanus pollen extracts as detected by PAGE. As can be 
seen, a rather different pattern was apparent without 
sharing major protein bands. These were of 17, 43, and 
45 kd in Platanus pollen extract. As shown in Fig. 4, IgE 
from pooled sera reacting with both Dactylis and Plata- 
nus recognized different bands. The pattern of reactivity 
of these sera ( D + P + )  with Dactylis pollen (line 2) was 
similar to that found with those ( D + P - )  reacting with 
Dactylis alone (lines 4 and 5). All sera with reactivity 
with Platanus pollen (lines 2 and 3) recognized the 17 kd 
band. Pooled sera reacting with both Dactylis and Plata- 
nus pollen (line 2) also recognized the 45 kd band (Fig. 
4). Nevertheless , by analyzing every serum in this pool, 
we noted that reactivity with the 45 kd band was a 
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particular feature of some sera. All sera, however, 
reacted with the 17 kd band (not shown). 

DISCUSSION 
Aerobiologic studies 

Platanus pollen appeared to be impacted in our trap in 
March and April (59% of the total pollen sampled in 
these two months). It was the pollen most frequently 
found in the atmosphere of Madrid in 1995, contributing 
19% of the total pollen sampled in this year and 
presenting a highest 10-day running mean of 704 
grains/m 3 of air. These high Platanus pollen counts were 
similar to previous years in this area s and are similar to 
those described in other European cities? z, 13 On the 
contrary, the grass pollen counts in these two months 
(March and April) were rather low (highest 10-day 
running mean of 6 grains/m 3) compared with the grass 
pollen counts sampled in May and June (highest 10-day 
running mean of 47 grains/m3). Likewise, the contribu- 
tion of the other pollens (Cupressus, Populus, Morus, and 
Quercus) in the March and April sample total load were 
very scarce compared with the Platanus counts (Table I 
and Fig. 1). 

Clinical studies 

The prevalence of positive SPT results to pollens that 
we obtained in the 47-patient group of this study (Table 
I) did not differ significantly from the results obtained in 
a previous study in which we examined a larger popula- 
tion of 411 pollinosis patients, 9 which suggests that these 
47 patients included in this study are representative of 
the pollinosis patients visiting the outpatient clinic. 

Of these 47 patients, 39 (83%) had symptoms of 
rhinitis, asthma, or both during the period from 
March to April. All of them had positive SPT re- 
sponses to grasses, and in 32 it was possible to observe 
a positive SPT response tO Platanus pollen extract as 
well. 

The question was whether the pollinosis symptoms 
were caused by the Platanus pollen or to the small 
concentrations of airborne grass pollens that also ap- 
peared in March and April (Fig. 2). First, 32 of 39 
patients with symptoms in March and April were sensi- 
tized to Platanus pollen, whereas only three of the eight 
patients without symptoms were sensitized (Fisher's 
exact test;p < 0.05). This points to Platanus pollen as an 
important contributor in pollinosis symptoms from 
March to April because all patients had positive SPT 
responses to grasses irrespective of whether they had 
symptoms. Second, it was possible to obtain a significant 
correlation between the average 24-hour rhinitis symp- 
tom scores and the Platanus pollen counts (Spearman 
rank correlation r s = 0.57, p < 0.05). In eight of our 47 
patients it was also possible to observe, in their diary 
cards, symptoms of asthma, showing a clear relationship 
between the onset and duration of the mean asthma 
symptom scores and the beginning and duration of 
Platanus pollen counts (r S = 0.58, p < 0.05). However, 
the most severe asthma symptoms appeared between 10 

and 15 days after the Platanus peak day (daily mean of 
1201 grains/m 3 of air), when the pollen count had 
already dropped to about 200 Platanus grains/m 3 (Fig. 
1). We do not know the reason for this, but perhaps it 
could be due to the presence of Platanus pollen aller- 
genic aerosol fraction (<5 ixm), as described for rag- 
weed and other pollens. 14~6 The peak of such allergenic 
particles has been described as occuring somewhat later 
than the peak of the pollen count and correlates more 
closely with the peak of clinically recognized ragweed- 
induced asthma. 14 

One fact that attracted our attention was that seasonal 
asthma, whether in spring or summer, was more fre- 
quent among pollinosis patients sensitized to both Pla- 
tanus and grass pollen (96 of 155) compared with 
pollinosis patients sensitized only to grasses or grasses 
and other pollens different from Platanus (50 of 107) (X 2 
test;p < 0.05). This might be related to a greater degree 
of atopy seen in the patients allergic to plane tree (Table 
III) because the prevalence of asthma in a population 
has been linked to the number of positive SPT re- 
su l t s .  17-21 Thus Platanus pollen sensitivity might be con- 
sidered as a marker for atopic degree, being a risk factor 
for seasonal asthma in pollinosis patients at least in the 
Madrid area. 

In vitro studies 

IgE reactivity to Platanus pollen extract could be 
demonstrated in most (66%) but not all patients with 
positive SPT results to this pollen. Most of these patients 
also had specific IgE to Dactylis. Moreover, with the use 
of these sera, a significant cross-reactivity was found 
between Dactylis and Platanus pollen extracts by ELISA 
inhibition studies. It is interesting to note that Dactylis 
inhibition was not shown by Platanus in its turn. This 
might be due to qualitative and/or quantitative differ- 
ences of the shared epitopes in each pollen extract. 
Differences in substances competing to be bound to the 
ELISA support also can be considered. 1I The fact that 
other tree pollens (e.g., Fraxinus and Olea) also inhibited 
Platanus pollen suggests the presence of epitopes in 
Platanus pollen that are shared by pollens of different 
plants. Although this is not surprising, because cross- 
reactivities among tree and grass pollens have been 
described, 22-24 tree pollen or Dactylis pollen extracts 
were unable to inhibit Platanus reactivity of those sera 
with detectable IgE reactivity just to the latter, although 
positive SPT results to grasses were also found. The 
basis of such a cross-reactivity between Platanus and 
Dactylis pollen is not clarified by this study. The protein 
pattern detected by use of either Coomassie blue or 
immunoblotting was rather different. All Platanus-posi- 
tive sera recognized a 17 kd band, whereas a low number 
of them also recognized a 45 kd band and other proteins 
of higher molecular weight. Although these latter sera 
were included within those having reactivity with both 
pollens, we could not detect shared bands clearly. Nev- 
ertheless, slight but detectable minor bands in the range 
of 30 to 35 kd were seen in Platanus pollen extract that 
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m i g h t  be  an t igen ica l ly  r e l a t ed  to g r o u p  1 a n d  g r o u p  5 

m a j o r  a l l e rgens  o f  g rass  pol len .  O t h e r  poss ibi l i t ies ,  s u c h  

as c r o s s - r e a c t i n g  c o n f o r m a t i o n a l  e p i t o p e s  or  a c ross -  

r e a c t i n g  a l l e rgen  b e i n g  a c a r b o h y d r a t e  in  n a t u r e  a n d  

t h e r e f o r e  n o t  d e t e c t a b l e  by  i m m u n o b l o t t i n g ,  c an  also be  

c o n s i d e r e d .  2s T h e  fac t  t ha t  I gE  reac t iv i ty  to  Pla tanus  

p o l l e n  was  in m o s t  cases  d i r ec t ed  to 17 kd  p r o t e i n  is 

c o n s i s t e n t  wi th  t h e  ea r ly  r e su l t s  o f  A n f o s s o  e t  al. 26, 27 

w h i c h  d e s c r i b e d  a 22 kd  p r o t e i n  a l l e r g e n  in th is  p o l l e n  as 

d e t e c t e d  by ge l  f i l t ra t ion.  
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