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Pollen-related allergy in the European Mediterranean area
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There is a body of evidence which suggests that the
frequency of atopic diseases—particularly those induced
by pollen allergens (rhinoconjunctlvitis and/or bronchial
aslhma)—^is increasing because of interaction with air
pollution; in fact, atopic diseases have become more
common during the past two decades 11-3],

Irritant gases and airborne matter have both adjuvant
activity for specific IgE production against common
allergens in experimental animals and enhancing effects
on allergic symptoms in sensitized subjects [4-6].

This trend is also evident in ihe Mediterraneans, where
the climate, characterized by mild winters and dry
summers, facilitates the growing of a characteristic
vegetation with the production of various types of
allergenic pollen, some of which are different from those
of central and northern Europe [7]. However, in the
context of the Mediterranean area, several concurrent
climatic and geographical factors promote the growth of
various vegetations with many wind-pollinating plant
families and species. As a result, the frequency of allergic
sensitization to pollen is different, for example, between
northern Italy on the one hand, with a continental and
rather middle European climate, where allergy to grass
pollen is more important, and southern Italy on the other
hand, with a Mediterranean sub-tropical climate, where
Parietaria is the major cause of pollinosis and OHve is
responsible for many sensitizations [8].

The pollinosis situation in the northern Mediterranean
area is halfway between the typical Mediterranean situa-
tions and that of central Europe.

In the latter area, and particularly in the southern part
of France, mean annual pollen counts show that grass
pollen and Cupressaceae pollen are the most frequent
causes of pollinosis.

Some Mediterranean pollen types, such as Oleaceae,
Platanus or Parietaria^ are also of importance. Plantain is
also represented in relatively large amounts [9].

Pollen calendars

Data on the presence and prevalence of allergenic
airborne pollens, obtained from both aerobiologic studies
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and allergologic investigations, make It possible lo design
a pollen calendar with the approximate flowering period
ofthe plants in the area in which the sampling is carried
oul. In this way, even though allergenic plants experience
considerable fluctuations in pollen production and dis-
persal from year to year reflecting patterns in pre-seasons
weather and the conditions prevailing at the time of
anthesis. il is usually possible to compare ihe chances of
high atmospheric allergenic pollen concentrations in
different areas, which can provide useful information for
the allergic patient when his/her trips are being planned or
in preventing the possible appearance of severe hay fever
symptoms by appropriate medication or other measures

m.
In the Mediterranean area we ftnd a typical vegetation

with the presence of some allergenic plants, such as
Parietaria^ Olea europaea and Cupressaceae, besides
various species of Gramineae and mugwort [7-10].

The aerobiologic sampling of the pollen content ofthe
atmosphere, carried out in various Mediterranean cities,
led us to identify three pollen seasons: (i) a low winter
season (from December to end of March), marked by the
presence of the pollens of such trees as Cupressaceae
{Cupressus and Juniperus), Corilaceae (Hazel), Acaciae
(Mimosa) and some Betulaceae. (ii) a high spring-
summer pollen season (from April to July) of marked
allergological interest, dominated by the pollination of
Gramineae, Parietaria and Olea. In this period, from
March to May, we also find the Platanus pollination,
which has some allergenic importance in areas such as
southern France. (iJi) a summer-autumn season (from
August to October), in which we find the second, lower
peak of Parietaria and sometimes of Gramineae and the
pollens of herbaceous plants, such as mugwort and
Chenopodiaceae.

Considering allergenic pollen as a whole in the Medi-
terranean area, Gramineae are the most important cause
of pollinosis [7-11]. Until the beginning of April no
considerable atmospheric concentrations of grass pollen
are reported in the Mediterranean area [10-12],

From the second half of April the pollination period
wilh emergency of clinical symptoms starts in central-
southern Italy, Greece and southern Spain, followed by
northern Spain, southern France, northern Italy and
former Yugoslavia [10].
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The seasonal pollen concentration and grass pollinosis
symptomatology increase progressively in May and June
in about all European Mediterranean areas, decreasing
progressively in July.

Even though Gramineae are the most important cause
of pollinosis in the Mediterranean area, other typical
pollen grains play an important role. In this paper we are
dealing with these typical ailergenic pollens, in particular
Parietaria, Olive and Cypress,

Parietaria

Parietaria officinalis and P.judaica are the most common
species within the genus Parietaria. Others are P. lusita-
nica. P. mauritanica and P. cretica [13].

These highly productive, anemophitous species are
characterized by numerous, grouped, individually small
and drab, scentless florets. P.judaica is thermophilic and
heliophilic; consequently, it grows in coastal Mediterra-
nean countries, such as Spain, southern France, Italy, the
former Yugoslavia, Albania, and Greece [14-24].

The habitat of P. officinalis^^ is hilly or mountainous
(under 1000 m altitude) in Spain, France, northern Italy,
Austria. Bulgaria, Czech and Slovak Republics, Roma-
nia, and in the south-western regions of the former USSR
[14-16,18,21,23-25]. Parietaria pollen grains are small
(mean diameter 12-16//m), light, and spheroidal (Fig. I).

Fig. 1. Pollen grain of Parietaria jutiaua shown by scanning
microscopy (original magnification x4000).

These characteristics favour wind pollination and pene-
tration into airways. A large number of iriporate pollen
grains can be spread by propulsion (spring release) from
the anther's flexible filaments. |

Factors inlluencing the pollen output include tempera-
ture, humidity, and light intensity. The anthers of Parie-
taria open during favourable weather, particularly when
it is warm and dry. They tend to open during daylight
hours, from early morning to late afternoon.

The pollination periods of Parietaria and Urtica dioica,
other non-allergenic species of Urtlcaceae family, over-
lap. In addition, it is not possible to distinguish the pollen
grains by means of microscopic analysis, despite slight
differences in size. Therefore, it is preferable to quote as
'Urticaceae" (the family including Parietaria as well as the
genus Urtica [nettles]) the counts of atmospheric pollen
without attempting to discriminate between genera or
species [14.18,21].

The duration of Parietaria's pollen season varies with
the climate. In southern Italy it can persist from February
to December [14,18,20.211, resulting in almost perennial
symptoms, whereas in northern Italy and southern
France and on the Mediterranean coast of Spain, pollina-
tion occurs on average between April and September
[14-16.19,23,26,27].

The main Parietaria cycle of flowering in southern
Italy, particularly in the Naples area, begins in March and
continues until July [18,28]. Peak pollination occurs in
May and June. In September and October a lower peak is
detectable.

A prodigious output of pollen ensures the reproductive
success ofthe plant. The mean pollen counts from the end
of April to the end of June vary between 100 and 500
pollen grains/m^ of air, sometimes reaching peaks of 700-
800 m' of air. This depends on climate and on yearly
variations in pollen production.

The polien extracts of P. officinalis and P. jttdaica
contain allergens recognized by IgE and IgG serum
antibodies in patients with Parietaria allergy. Such
allergens are, to a large extent, immunologically cross-
reactive [26,29-31].

Pollen extracts of either species have been fractionated
by several diflTerent methods [23.26,30,32 41]; the
reported numbers of IgE-binding components are nine
{P.judaica) and eight {P. officinalis) respectively. Indi-
vidual differences in the array of IgE antibody specificities
for allergens fractionated by sodium dodecyl sulfate
polyacrylamide gel electrophoresis (SDS-PAGE) have
been assessed by comparing the immunoblot patterns of
individual sera [38]. P. officinalis und P. Jttdaica pollen
extracts contained a 10-15 kDa band on electrophoresis.
This corresponded to a major allergen, since it was
present in each individual pattern; from one to eight
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additional bands (18-90 kDa) appeared sporadically (in
approximately 50% ofthe patterns).

The major allergens o^P.judaica and P. officinalis have
been purified from pollen extracts [36,42-47]. Par o I [45]
and Par J I are glycoproteins: the first has an apparent
tnolecular weight of 14 5 kDa. Reports on the molecular
weight of the second are contradictory: there is genera!
agreement on a molecular weight of 10-15 kDa by SDS-
PAGE in reducing conditions [42,43,48,49], while using
size-exclusion high-performance liquid chromatography
(HPLC) analysis (non-reducing conditions) the reported
molecular weight varies from 13 to 26 kDa [42,43,48].

The sequence of 12 NH2-terminal amino-acid residues
of Par o I has been determined [45]. It is often impossible
to purify allergens from pollen extracts as single mole-
cular species: it has been suggested that this micro-
heterogeneity, which is a serious limit to studies on the
structure/function relationship, may reflect events at the
genetic level (allelic, isotypic, species variability) and/or
the epigenetic (post-translatlonal modifications of pro-
teins, such as addition of carbohydrate chains) [44].
Purified Par J I and Par o I preparations contain closely
related molecular species different for charge and electro-
phoretic mobility [45,49]. Polo et ai [49] reporl that
charge heterogeneity of Par J I is decreased by deglycosi-
lation. High-performance ion-exchange chromatography
and immunoaflinity chromatography suggest that ParjX
is a very unstable molecule which tends to fragment in
solution. Several fragments obtained from Par J I have
shown positivity toward an anti-Z'ar J I monoclonal
antibody, suggesting that they retain the structure ofthe
allergenic determinant [50].

Recently, cDN A technology has been used to define the
physicochemical and immunochemical structure of pol-
len allergens [29,51-56]. Preliminary reports suggest that
the recombinant allergens are individual members of
families of pioteins that are represented in the mixture of
isoforms composing the natural allergen [53,54]. Preli-
minary experiments to clone the cDNA genes specifying
the major P. Judaica allergen have been performed by
d'Abusco et al. [57]. A cDNA expression library con-
structed in the vector lambda gt 11 [57,58] has been
immunoscreened with rabbit Pwry I antisera and with sera
of allergic patients to identify clones with inserts encoding
epitopes of the major allergen. A short cDNA insert
expressing a fusion protein with Par o IJParJ I crossreac-
tive epitope(s) for human and rabbit antibodies has been
characterized.

The relationship between the physiochemical structure
of Par J I and its IgE-binding ability has been studied by
Polo et al. [49]: their findings strongly suggest that the
epitopes for the human IgE antibody are located mostly
in the protein moiety and are conformational, as the IgE-

binding activity was maintained after deglycosilation, but
abolished by reduction and alkylation of the native
allergen.

IgE-binding proteins from partially purified fraction-
ation of the pollen extracts include three P. Judaica
polypeptides (20, 30, and 40 kDa by SDS-PAGE) cross-
reactive with Par J I. These were isolated by affinity
chromatography with a mouse monoclonal antibody.
Low molecular weight IgE-binding components were
separated by gel filtration of P. Judaica and P. officinalis
pollen extracts [59,60]. Leaves and stems of P. Judaica
have also been found to have allergenic quality [61].

Di Felice et al. [62] have reported the ability of P.
Judaica pollen extract to induce antigen-specific prolifera-
tion of peripheral blood mononuciear cells (BPMC) in
Parietaria allergic and non-allergic subjects.

Clinical data

At the clinical level, sensitizations to P. Judaica and P.
officinalis cannot be distinguished because of the high
allergenic crossreactivity between these two major species
of Parietaria.

Sensitization to Parietaria pollen greatly varies accord-
ing to the geographic area. Pollinosis caused by Parietaria
is less frequent before the age of 10 years [63]. A greater
frequency of reactivity to Parietaria in women than in
men has been reported in Europe [20,64] and in the US
[65].

Sensitization to Parietaria is more common among
people living in coastal towns than among country
dwellers and inland urban inhabitants. The prevalence of
sensitization to Parietaria., considering mono- and poly-
sensitization, among pollinosis patients ranges from 40 to
80% in southern Italy and the Ligurian coast [18], from 10
to 60% in Mediterranean Spain [24], and it is approxi-
mately 45% in southern Greece [66] and 25% in Mediter-
ranean France [26] (Table I).

Table I. Per cent of skin-test positivity to Parietaria pollen
allergens in subjects of the Mediterraneans with suspected
atopic respiratory allergy

Country

Southern France
Spain
Greece

Northern Italy
Central Italy
Southern Italy

%

15-2
36-3
37-2
4-12]
9-18 >

12-30)

Reference

[100]

[101]

[67]
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The extraordinarily long persistence in the atmosphere
of Parietaria pollen in the Mediterranean area is respon-
sible for a multi-seasonal symptomatology. This can be
almost perennial in some areas for some subjects. Even in
areas where the pollination period is shorter, late asth-
matic reaction (LAR) may challenge patients both in
summer and in autumn [68].

The clinical and immunological reactivity of patients
allergic to multiple-pollen spp. such as Parietaria has not
been sufficiently investigated up to now [14,69]. Bronchial
asthma or its equivalents, almost always associated with
rhinoconjunctivitis, is present in 52% ofthe monosensit-
ized Parietaria patients in central and southern Italy,
reaching a peak of 60% in Naples and Rome, whereas it
affects 40'>i) of patients suffering from pollinosis caused by
grasses [18]. Parietaria hay fever is often a frustrating
experience for both patients and clinicians, possibly
because of the long period and the high peaks of
pollination [70,71].

Oleaceae

The Olive {Olea europaea) is a long-lived tree which has
been grown by man for more than 5000 years for its fruit,
oil and wood [72]. It probably originated in Asia Minor
and then spread across the whole Mediterranean basin
[73-75]. A wild form of Olive is referred to as 'Oleaster',
but there are other arboreal forms that vary according to
the country in which they grow; for instance, in Spain
there are now about 10 varieties [76] and many more are
lo be found in Italy [77]. Still, It is not clear whether all
these varieties of Olive irees are able to produce different
allergens. In Italy, the different varieties of Olea, found
in the northern and southern parts of the country,
can induce different IgE-mediated reactions [78]. Olea
europaea pollen is small (mean diameter 17-21 /im),
spheroidal, isoporal and tricolporate; the equatorial
contour is subtriangular while the meridian one is
circular or lightly elliptic (Fig. 2).

The pollination ofthe Olea is entomophilous but also
anemophilous when pollen production is abundant [79].
The pollination of the Olea lasts from January to early
April according to latitude and local climatic conditions
which, moreover, are variable from year to year [80].

The pollination season in Italy varies from one region
to another. In Campania and Puglia (southern Italy) it
lasts from early April to late June with peaks from late
May to the first 2 weeks of June [10,18,70,81]. In Umbria
(central Italy) and Liguria (northern Italy) it lasts until
July [82,85,86]. However, the pollination period of the
Olea is not very long, lasting only about 1 month.

As far as the correlation between the course of
temperature during the months preceding the flowering of

Fig. 2. Pollen grain of Olea europaea shown by scanning
microscopy (original magnification x 4000). j

the tree and the beginning of pollination is concerned, a
lower mean temperature delays the start of pollination
while a higher temperature hastens it [83-85].

A precocious start of the pollination season is fre-
quently characterized by a high pollen productivity. This
trend, coupled to the records of mean temperatures of
months preceding the flowering season, could represent,
if confirmed, a means to forecast the start and severity of
the pollen season of the Olea [83].

An agronomic phenomenon typical of the Olea, as well
as of a number of other trees, is the rotation of
productivity with the succession of seasons with higher
and others with lower pollen production [80,81,86]. The
highest atmospheric pollen concentration varies between
100-200 grains/m^ of air, which is the most frequent level
in the Mediterranean area [18] and 2000-3000 grains/m'
in some areas such as Puglia, where the Olive is intensely
cultivated [81].

Studies on the allergenic content of the Olea europaea
pollen are currently in progress. Early studies on the
allergen characterization of Olea pollen are those by
Blanca et al. [87], who found 20 fractions with atlergenic
activity using lEF, RAST and RAST-inhibition. The
major allergenic protein that was found at PI 6 through
the use of SDS-PAGE was constituted by two sub-units
of 15 and 17 kDa with a molecular weight of about 32 000
kDa.

Similar results were obtained by Hewitt et al. [87], who
found various acid proteic fractions. Using gel cronia-
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tography. Vela et al. [89] identified and described 10
different fractions and a major allergenic content of about
65 000 kDa, probably made up of aggregated basic and
acid proteins. Likewise, studies by Lauzurica et al.
showed a major allergenic glycoprotein of about 60000
kDa consisting of different subunits of minor molecular
weight in Olive pollen raw extract [90].

Several other authors [91-94] subsequently identified
the tnajor allergens of Olea pollen as proteins of 17, 19
and 42 kDa separated by SDS-PAGE, which could bind
specific IgE in high percentage putted with serum of
atopic subjects with Olea sensitization. A monoclonal
antibody (OL-1) obtained from the immunization of mice
with whole Olea extract was able to react with proteic
fractions of 17 and 19 kDa separated by SDS-PAGE.

Other authors described an additional allergen of 30
kDa besides allergenic components superimposable to
those already shown [95].

Studies carried out by Vilialba et al. [96] made it
possible to know the results of fractioni/ation of aller-
genic proteins of 19 kDa until aminoacid analysis
showing that Ole e I is composed of glycosilated proteins
of 18 and 20 5 kDa with similar epitopws and different
isoallergenic shapes. Barber et al. [97] showed that
allergenic proteins of Olea europaea are highly variable,
probably as a result of physical factors affecting the
plant's maturation. This author identified the major
allergenic activity in one multimerlc unit of 55000 kDa
with a sub-unit of 20000 kDa. Also free proteins were
found of molecular weight 20000 kDa with arcs of RAST
inhibition like those of multimeric unit. On the basis of
such results we can surmize that the allergenic activity of
Olea pollen is probably associated with a protein family
of polymers with a high degree of homology.

Lombardero et al. [98] showed that monoclonal anti-
bodies OL-2 and OL-7 are able to identify Iwo different
epitopes of the Ole e I. These results confirm those
obtained by Vilialba et al. [96] who identified two
fractions of about 18 and 20 kDa by SDS-PAGE.

Monoclonal antibodies were also used to study effects
of major allergen depletion on the biological capacity of
an extract. It was shown that O/c el constitutes almost the
totality of the biological capacity of a whole extract and
the nearly total disappearance ofthe biological activity of
an allergenic extract is due to its removal. Only 10% of
atopic subjects with allergenic sensitization to Olive are in
fact not sensitized to Ole e I [98].

Studies by Baldo et al. confirmed that in Olea euro-
paea's allergenic extract the proteic bands that more
frequently or with intensity bind specific IgE belong to the
following regions of molecular weight: approximately 14,
approximately 19 20, approximately 40 and approxi-
mately 70 kDa [99],

Teble 2. Per cent of skin-test positivity to Olea europaea pollen
allergens in subjects of the Mediterraneans with suspected
atopic respiratory allergy

Country

France
Spain
Greece
Northern Italy
Centra! Italv
Southern Italy

%

2S
10-60
22

9-44]
20-33
15 70 )

Reference

126]
[24]
[66]

[67]

Olea europaea^s pollinosis is characterized by a some-
times severe nasal and/or bronchial symptomatology; the
prevalence among allergic people varies greatly according
to geographical areas and the strength of tree cultivation
[100-102] (Table 2).

It is possible to observe a great prevalence of nasal and
conjunctival symptomatology in respect of asthmatic
symptoms and the prevalence of the polysensitization
(especially with other pollens) in respect of monosensiti-
zation. We can frequently demonstrate the development
of perennial symptoms without correlation with the Olea
pollination season in our monosensJtized patients [103].
In the Mediterraneans allergic sensitization to other
Oleaceae such as Fra.xinus and Ligustrum is infrequent.
While Fra.xinus poWen may reach atmospheric concentra-
tions of risk to atopic patients [104,105], Ligustrum poWen
is present in very low concentrations. Only in conditions
of local exposure (e.g. when cutting the Ligustrum hedge)
can pollinosis symptoms develop [79]. However, we need
to consider that a pollinosis patient allergic to Olea poWen
and living in the Mediterraneans may. when travelling to
northern Europe, presents allergic symptoms due to
inhalation of pollen from other Oleaceae, such as Fra.xi-
nus. In fact there is a high degree of crossreactivity among
Oleaceae pollens [106.107]. Recently, Obispo et al.
demonstrated that the main allergen of Olea europaea
{Ole e I) is also present in other species of the Oleaceae
family [108].

Cypress

In the Mediterraneans, particularly Italy, France and
Israel, allergy to Cupressaceae pollen, although appar-
ently not widespread, has been increasing in the last two
decades, probably because of interaction with air pollu-
tion, as occurs in other forms of poilinosis [4].

In some Mediterranean regions, where Cupressaceae
are present, sensitization to pollen allergens of these trees
is probably underestimated [109,110]. Cupressus semper-
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Fig. 3. Pollen grain of Cupressus sempervirens shown by
scanning tnicroscopy (original magnification x 4000).

virens and Cupressus arizonka are the most common
SfKcies within the genre Cupressus. Junipertis and Tlwja
are other genera of the Cupressaceae family. Cupressus
pollen grain is spheroidal, isopolar and inaperturate
(sometimes a pseudopore is present) with a diameter
between 22 and 28 /im (Fig. 3). The Juniperus grains are
identical with those o^ Cupressus. although often smaller.

Atmospheric concentration of Cupressus pollen are
frequently very high, with peaks higher than 1000 grains/
m' of air [109]. Cour et al. demonstrated that Cypress
pollination is characterized by a wide variability and in
the southern part of France it can represent up to one-
third of the total pollen grains [100]. The pollination
season o^ Cupres.sus usually starts in January, continuing
until the end of March or the first 2 weeks of April, with
peaks between mid-February and the end of March
[10,109,110].

Analysis of C. sempervirens pollen allergens proved
diflTicult due to viscous nature and low protein content of
aqueous extracts.

Ford et al. [111] identified in an extract of C. semper-
virens, both on stained polyacrylamide gels and on the
autoradiographs, one component approximately 42 kDa
which reacted with IgE antibodies in the sera of 81 -VAi of
the allergic subjects and. for each of the subjects, this
component bound the greatest quantity of IgE.

Patients allergic to Cypress pollen usually suffer from
conjunctivitis and sometimes rhinitis. Bronchial asthma is
present in subjects with sensitization to other aeroaller-

gens also. In some patients with Cypress pollen allergy
there is decreased skin reactivity to Cypress pollen
allergen just before the start ofthe pollen season [112].

The diagnosis of allergy to Cypress is usually not
difficult in Mediterraneans since lhe trees there have their
pollination season in winter when other plants [except for
Corylus (Hazel) and Acacia (Mimosa)] are not flowering.

Other allergenic plants

Among other allergenic plants in the Mediterranean
area only Artemisia is responsible for some cases of
allergic sensitization (% varying between 3 and 10%) with
clinical symptoms from end of August and November
[18,113,114,121,122].

In the interior ofthe northern Mediterraneans Betula
[115] and ragweed [116-118] are present. Recently. Mer~
curialis annua pollen has been shown to be a new source of
allergic sensitization and respiratory disease in the Medi-
terraneans [119,120].

I

Acknowledgments

The authors wish to thank Dr M. Russo and Dr M.
Saggese for their help in the preparation of the manu-
script.

I

References

1 Turkeitaub PC, Gcrgen PJ. Prevalence of upper and lower
respiratory conditions in the U.S. population by social and
environmental factors. Data from the second National
Health and Nutrition Examination Survey 1976 to 1980
(NHANES II). Ann Allergy 1991: 67:!47 54.

2 Fleming DM. Crombic DL. Prevalence of asthma and hay
fever in England and Wales. Br Med J 1987: 294:279-83.

3 Wuthrieh B. Epidemiologyof the allergic diseases: are they
really on increase? Int Arch Allergy Appl Immunol 1989;
90:3-9.

4 Ishizaki T, Koizumi K, Ikemori R. Ishiyama Y. Kushibiki
E. Studies of prevalence of Japanese cedar pollinosis
among the residents in a densely cultivaled area. Ann
Allergy 1987:58:265-70.

5 Behrendt H, Becker WM. Friedrichs KH, Darson U,
Tomingas R. Interaction between aeroallergens and air-
borne particulate matter. Int Arch Allergy Appl Immunol
1992: 99:425-8.

6 Muranaka M, Suzuki S, Koizumi K el al. Adjuvant activity
of diesel exhaust partieulates for the production of IgE
antibody in mice. J Allergy Clin Immunol 1988: 77:616-23.

7 D'Amato G, Spieksma F Th M. Allergenie pollen in
Europe. Grana 1990: 30:67-70.

8 D'Amato G. Spieksma F Th M. Ickovic MR. Allergenic
pollen and pollen-related allergy in Europe. Proc. XXVth
Congr. EAACI-Paris 10 15 May 1992 Godard Ph,
Bousquet J, Michel FB. (eds) I992;387-9O.



216 G. D'Amato andG. Liccardi

9 D'Amato G, Spieksma F Th M. European allergenic pollen
types. Aerobiologia 1992: 8:447-50.

10 D'Amato G. European pollen types of allergological
interest and monthly appearance of pollination in Europe.
In D'Amato G, Spieksma F Th M, Bonini S. (eds)
Allergenic pollen and pollinosis in Europe. Oxford: Black-
well Scientific Publications 1991:65-78.

11 Spieksma F Th M, D'Amato G, Mullins J et al. City spore
concentrations in the European Economic Community
(EEC). VI, Poaceae (Grasses) 1982-1986. Aerobiologia
1989: 5:38^3.

12 Jager S, Mandrioli P. Airborne grass pollen distribution in
Europe 1992. Aerobiologia 1992: 8:3-31.

1 i Raffaelli M. Note eorologiche su Parietaria. Webbia 1977;
31:49-67.

14 D'Amato G, RufRlli A, Sacerdoti G, Bonini S. Parietaria
pollinosis: a review. Allergy 1992: 47:443-449.

15 Charpin H, Davies RR, Nolard N, Spieksma FTh M, Stix
E. Concentration urbaine des spores dans les pays de la
Communite' Europeennex. HI. Les Urticacees. Rev Fr
Allergo! 1977: 17:!81-7.

16 Charpin J, Surinyach R (Eds) Atlas of european allergenic
pollens. Sandoz: Paris (1974).

17 Clapham AR, Tutin TG, Moore DM. Flora ofthe British
Isles. 3rd ed. Cambridge: Cambridge University Press,
1987.

18 D'Amato G, Lobefaio G. Allergenie pollens in the south-
em Mediterranean area. J Allergy Clin Immunol 1989:
83:116-22.

19 D'Amato G, Lobietti A, Mandrioli P, Moro A, Spediacci
C, Tursi A. The spectrum of allergenic pollen in Italy. A
computerized method of aero biological monitoring.
Allergy 1988:43:258-67.

20 D'Amato G, Melillo G. Asthma problems in southern
Italy: a statistical study of 2362 asthmatic patients. Allergol
Immunopathol 1979: 7:263-7.

21 D'Amato G, Ruffilli A, Ortolani C. Allergenic significance
of Parietaria (Petlitory-of-the-wall) pollen. In: D'Amato
G, Spieksma F Th M., Bonini S. Eds. Allergenic pollen and
pollinosis in Europe. Oxford: Blaekwell 199I;l l t- l6.

22 Garcia-Ortega P, Cadahia A, Kurdi FI, Rodrigo MJ.
Diagnosis of Parietaria pollinosis. Ann Allergy 1984:
53:347-50.

23 Panzani R. L'ashme pollinique a la Parietaria de Franee.
Press Med 1956; 64:908-10.

24 Perez Olive A, Gorgues Rosset RM. Alergia a la Parietaria.
Madrid: Bencard Publ., Beecham Pharm Res Div, 1986.

25 D'Amato G, Spieksma F Th M, Bonini S. Allergenic pollen
and pollinosis in Europe. Oxford: Blaekwell, 1991:9-10.

26 Bousquet J, Hewitt B, Guerin B, Dhivert H, Michel FB.
Allergy in the Mediterranean area. II. Cross-allergenicity
among Urticaeeae pollens {Parietaria and Urtica). Clin
Allergy 1986; 16:57-64.

27 Serafini U. Studies on hayfever with special regard to
pollinosis due to Parietaria officinalis. Aeta Allergol 1957;
11:3-27.

28 D'Amato G, Liccardi G, Melillo G. A study on airborne

allergenic pollent content ofthe atmosphere of Naples. Clin
Allergy 1983: 13:537-44.

29 Breiteneder H, Pettenburger K, Bito A et al. The gene
coding for the major pollen allergen. Bet v 1 is highly
homologous to a pea disease resistance response gene.
EMBOJ 1989; 8:1935-8.

30 Corbi AL, Cortes C, Bousquet J et al. Allergie cross-
reactivity among pollens of Urticaeeae. Int Arch Allergy
Appl Immunol 1985; 77:371-8'^.

31 Corbi AL, Pelaez Z, Errigo E, Carreira G. Cross-reaetivity
between Parietaria judatca and officinalis. Ann Allergy
1985:54:142-7.

32 Balzacchini E, Di Gregorio G, Noli M et al. Purification
and molecular weight studies on the components of a
Parietaria pollen extract. Allergy 1988: 43:53-9.

33 Bassoli A, Cocchiara R, Di Gregorio G et al. Analysis of
allergenic components of a P. judaica pollen extraet by
chromatographic methods for the evaluation of purifica-
tion procedures. J Chromatogr 1988: 44:209-18.

34 Corbi AL. Ayuso R, Carreira J. Identification of IgE
binding poiypeptides cross-reactive with the Parietaria
judaica main allergen polypeptide. Mol Immunol 1984;
23:1357-63.

35 Corbi AL, Carreira J. Distribution of allergen activity and
identification of the main IgE-binding glycopeptide of
Parietaria judaica pollen. Int Arch Allergy appl Immun
1985; 76:156-61.

36 Corbi AL, Ley V, Sanchez Madrid F, Carreira J. Isolation
of the major IgE binding protein from P. judaica pollen
using monoclonal antibodies. Mol Immunol 1985;
22:1081-9.

37 Falagiani P, Cavallone E. Nali M, Rindone B, Tollari S.
Crespi G. Aqueous size exclusion analysis of Parietaria
pollen extracts. J Chromatogr 1985; 328:425-8.

38 Ford SA, Baldo A, Geraei D, Bass D. Identification of P.
judaica pollen allergens. Int Arch Allergy Appl Immun
1986:79:120-6.

39 Geraei D, Oreste U, Ruffilli A. Purification and characteri-
zation of allergens from P. officinalis pollen. Immuno-
chemistry 1978; 15:491-8.

40 Menegozzo M, Geraei D, Ruffilli A. Isolation and charac-
terization of an allergenic fraction from P. officinatis pollen.
Immunoehemistry 1976; 13:475-6.

41 Oreste U, Santonastaso V, Ruffilli A. Identification of
allergens of P. officinalis pollen by CRIE and RAST
inhibition. Folia Allergol Immunol Clin 1985: 32:407-10.

42 Ayuso R, Polo F, Carreira J. Purification of Par I, the
major allergen of P. judaica pollen. Mol Immunol 1988;
25:49-56.

43 Coeehiara R, Locorolondo A, Parlato G et al, Purification
of f o r / I , a major allergen from Parietaria judaica pollen.
Int Arch Allergy Appl Immunol 1989: 90:84-90.

44 Marsh DG. Goodfriend L, KingTP, Lowenstein H. Platts
Mills TAE (1986)—Allergen nomenclature. Bull WHO
1986: 64:767-70.

45 Oreste U. Coscia MR, Seotto D'Abuseo A, Santonastaso
V, Ruffilli A. Purification and characterization oi Par o /,



Pollen-related allergy in the European Mediterranean area 217

major allergen of Parietaria officinalis pollen. Int Arch
Allergy Appl Immunol 1991; 16:19-27.

46 Polo F, Ayuso R, Carreira J. HPLC purifieation of the
main allergen of P. judaica pollen. Mol Immunol 1990;
28:151-7.

47 Rubio N, Brieva A. Purification of allergens by HPLC. VI.
Purification of the major allergen from P. judaica fwllen,
J Chromatogr 1987:40:408^1.

48 Giuliani A, Pini A, Bonini S, Mueci N, Ferroni L, Vicari G.
Isolation and purification of a major allergen from
P. officinatis pollen. Allergy 1987; 42:434-40.

49 Polo F, Ayuso R, Carreira J. Studies on the relationship
between structure and IgE binding ability of P. judaica
allergen L Mol Immunol 1991; 28:169-75.

50 Balzacchini E, Di Gennaro P, Di Gregorio G et al.
Allergenic fragments in Parietaria judaica pollen extraet.
J Chromatogr 1991; 542(2):337-44.

51 Chua KJ, Doyle CR, Simpson RJ, Turner KJ, Stewart GA,
Tomas WR. Isolation of a eDN A eoding for the major mite
allergen Der p II by IgE plaque immunoassay. Int Arch
Allergy Appl Immunol 1990:91:118-23.

52 Knox RB, Singh MB, Hough T et al. Molecular biology of
rye grass pollen allergens (Abstracts). Clin Exp Allergy
1990: 20 Suppl. 47.

53 Perez M, Ishioka GY. Walker LE, Chestnut RW. cDNA
cloning and immunoiogical characterization of the rye
grass allergen Lo/p. I.i Bio! Chem 1990:265:16210-15.

54 Rafnar T, Griffith IJ, Kuo M, Bond JF, Rogers BL,
Klapper DG. Cloning of Amb. a I (antigen E), the major
allergen family of short ragweed pollen. J Biol Chem 1991;
266:1229-36.

55 Si You Fang K, Vitale M, Fehliner P, King TP. eDNA
cloning and primary strueture of a white-faee hornet
venom allergen, antigen 5. Proc Natl Aead Sci USA 1988;
85:895-9.

56 Thomas WR, Stewart GA, Simpson RJ et al. Cloning and
expression of DNA coding for the major house-dust mite
allergen Der p I in E.scherichia coli. Int Areh Allergy Appi
Immunol 1988:85:127-9.

57 Seotto D'Abusco A, Oreste U. Coseia MR et al. Isolation
and in vitro translation of mRNA from influorescens of P.
judaica. Int Areh Allergy Appl Immunol 1990: 91:411-18.

58 Seotto D'Abusco A, Menna T, Coscia MR et al. Character-
ization of cDNA eoding for Parietaria pollen allergens.
Clin Exp Allergy (Suppl. 1) 1990; 20:48(Abstr).

59 Feo D, Coeehiara R. Geraei D. Allergens of P. judaica
pollen. I. Purification and characterization of a hapten and
a tow moleeular weight allergenie peptide. Mol Immunol
1984:21:25-36.

60 Ruffilli A, Oreste U, Santonastaso V, Seotto D'Abuseo A,
Sacerdoti G. Low molecular weight allergens ofthe pollen
of P. officinalis. Mol Immunol 1987; 24:305-10.

61 D'Amato G, De Falma R, Verga A, Martucei P, Liecardi
G, Lobefaio G. Antigenie activity of non pollen parts
(leaves and stems) of ailergenic plants {Parietaria judaica
and Dactylis glomerata). Ann Allergy 1991; 67:421-4.

62 Di Felice G, Mari A, Mueci N, Affermi C, Bruno G, PirriC,

T-cell response to a Parietaria judaica pollen extract:
comparison between Parietaria sensitive patients, other
atopies and healthy controls. Allergy 1989; 44:322-9.

63 Liccardi G, Lobefaio G, Russo M, Saggese M, Manzi A,
D'Amato G. Evaluation ofthe age of onset of respiratory
allergic symptomatology. Aerobiologia 1992; 8:34-7.

64 Valenzano C. Cadario G, Grimaldi I. Statistical study done
in Piedmont on I lOOcases of rhinitis eaused by hypersensit-
ivity to inhaled allergens. Min Med 1986: 77:119-22.

65 Kaufman HS. Parietaria: an unrecognized eause of res-
piratory allergy in the United States. Ann Allergy 1990; 64:
293-6.

66 GiulekasD, ChatzigeorgiouG, Spieksma FTh M. Allerge-
nic pollen and pollinosis in Northern Greece. In D'Amato
G, Spieksma F Th M, Bonini S (Eds): Allergenic pollen and
poilinosis in Europe. Oxford: Biaekwell 1991:167 71.

67 S.I.A.I.e. Study Group on allergenic pollen and pollinosis
(Coordinator D'Amato G). Allergenic pollen and poilino-
sis in Italy. Giorn It Allergol Immunol Clin 1991; 1:
371-582.

68 Crimi E, Gianiorio P, Orengo G, Voltolini S, CHmi P,
Brusasco V. Late asthmatie reaetion to pierenniat and
seasonal allergens. J Allergy Clin Immuno! 1990; 85:
885-90,

69 Bousquet J, Hejjaoui A. Becker WM et al. Clinical and
immunologic reactivity of patients allergic to grass pollens
and to multiple pollen species. I. Clinical and immunologie
eharaeteristies. J Allergy Ciin Immunol 1991; 87:737-46.

70 D'Amato G, Dal Bo S., Bonini S. Pollen-related allergy in
Italy. Ann Allergy 1992; 68:433-7.

71 Andri L. Senna GE, Betteli C et al. Loeal nasal immuno-
therapy in allergie rhinitis to Parietaria. A double-blind
controlled study. Allergy 1992; 47:318-23.

72 Manousis T, Moore NF. Exploited plants. The Olive tree.
Biologist 1988:35:7-12.

73 Pinto da Silva QE. The incidence of Olea europaea in
Portugal in five consecutive years. Acta Allergol 1960;
15:107-12.

74 D'Amato G. Patologia allergiea respiratoda. Kurtis (Eds)
Milano 1993.

75 Galan C, Ruiz de Clavijo E, Infante F, Gallego G. Annual
and daily variation of pollen from Olea europaea L. in the
atmosphere of Cordoba (Spain) along two years of sam-
piing. Experientia (Suppl.) 1987: 51:109-12.

76 Colmeiro M. In: La Botanica y los botanicos de la
peninsula hispanolusitana. Madrid 1958.

77 Atzei AD, Vargiu G. Piante e allergie da pollini. La
pollinosi nella provineia di Sassari. Amministrazione pro-
vinciale di Sassari. 1990

78 Wheeler AW. Hypersensitivity to the allergens ofthe pollen
from the olive tree {0/ea europaea). C!in Exp Allergy 1992;
22:1052-7.

79 D'Amato G, Mullins J, Nolard N, Spieksma F Th M,
Waehter R. City-spore concentrations in the European
Economic Community (EEC). VII. Oleaceae {Fraxinwi,
Ligustrum, Olea). Clin Allergy 1988; 18:541-7.

80 Macehia L, Aliani M, Caiaffa MF et al. Monitoring of



218 G. D'Amato and G. Liccardi

atmospheric conditions and forecast of olive-poIIen season.
Experientia 1987; 5I(suppi.):95-9.

81 Macehia L. Caiaffa MF. D'Amato G. Tursi A. Allergenic
significance of Oleaceae pollen. In D'Amato G. Spieksma
F Th M. Bonini S (Eds)—Allergenic pollen and pollinosis
in Europe. Blackwell Sc Pub! Oxford 1991:87-93.

82 Romano B, Mincigrucci G. Frenguelli G et al. Calendario
pollinico in Umbria e pollinosi pediatriche. I. Studio
preliminare nella zona di Perugia. Folia Allergol Immunol
Clin 1984; 31:313-17.

83 Frenguelli G. BHcchi E, Romano B, Mincigrucci G.
Spieksma F Th M. A predictive study of the beginning of
the pollen season for Graminaceae and Olea europaea L.
Aerobiologia 1989; 5:64-70.

84 Arobba D, Negrini AC. Etude aerobiologique des Oleacees
a Genes (lialie) de 1981 a 1983. Grana 1986: 25:205-13.

85 Kramer PJ, Kozlowski TT. Physiology of woody plants.
Academic Press: New York, San Francisco, London 1979
p. 688-90.

86 Morettini A. OlivicuUura. R.E.D.A. Roma 1972.
87 Bianca M. Boulton P. BrostolT J. Gonzales-Reguera I.

Studies of the allergens of Olea europaea pollen. Clin
Allergy 1983; 13:473 8.

88 Hewitl B. Guerin B. Bousquet J, Michel FB. Cross
allergenicity among pollens. Xlth. Inl Congr Allergol Clin
Immunol London 1982 Abstr. 231.

89 Vela G, Platas C, Gurbindo C et al. Fractionation and
biological characterization orO/(?a(?Mro/7Q('«pollen extract.
Int Arch Allergy Appl Immunol 1982: 68:289-94.

90 Lahoz C, Lauzurica P. Tricas L el al. A glycoprotein as the
major antigen in Oiea europaea. Ann Allergy 1985; 55:
289-94.

91 Lauzurica P. Gurbindo G. Masuri N et al. Olive (Olea
europaea) pollen allergens. I. Immunochemical characteri-
zation by immunoblotting, CRIE and Immunodetection
by a monoclonal antibody. Mol Immunoi 1988; 25:329-35.

92 LauzuHca P, Gurbindo G, Masuri N et al. OHve (Olea
europaea) pollen allergens. II. Isolation and characteriza-
tion of two major antigens. Mol Immunol 1988; 25:337-44.

93 Rubio N. Brieva A. Alcazar B. Purification of allergens by
HPLC. IV, Purification of the allergen of olive pollen.
J Chromatogr 1987; 403:312-18.

94 Pini C. De Cesare F. Di Felice G et al. Immunologicai and
biochemical characterization of Olea europaea pollen
extract. Allergologie 1989; 12:19.

95 Wheeler AW. Hickman BE. Fox B. Heterogeneity of a
major allergen from olive (Otea europaea) pollen. Mol
Immunol 1990:27:631-6.

96 Villalba M, Lopez-Otin C, Martin-Orozco E et al. Isolation
of three allergenic fractions of the major allergen from Olea
europaea pollen and N terminal aminoacid sequence.
Biochem Biophys Res Commun 1990; 172:523-8.

97 Barber D. Carpizo J, Garcia Rumbao MC, Polo F. Juan F.
Allergenic variability in Olea pollen. Ann Allergy 1990;
64:43-6.

98 Lombardero M. Quirce S. Dufforl O et a!. Monoclonal
antibodies against Olea europaea major allergen-allergenic

activity of affinity-purified allergen and depleted extract
and development of a radioimmunoassay for the quanti-
tation of the allergen. J Allergy Clin Immunol 1992;
89:884-94.

99 Baldo BA, Panzani RC, Bass D. Zerboni R. Olive (Olea
europaea) and Privet {Ligustrum vulgare) pollen allergens.
Identification and cross-reactivity with grass pollen pro-
teins. Mol Immunol 1992; 29:1209-18.

100 Bousquet J. Cour P. Guerin B, Michel FB. Allergy in the
Mediterranean area. I. Pollen counts and pollinosis of
Montpellier. Clin Allergy 1984; 14:249-58.

101 Giulekas D. Chatzigeorgiou G. LJkogJannis S, Papakosta
D. MpalafoutisC, Spieksma FTh M. Oleueuropaea ^-ycar
pollen record in the area of Thessaloniki. Greece and its
sensitizing significance. Aerobiologia 1991; 7:57-61.

102 Liccardi G. Russo M. Saggese M et al. Clinical significance
of allergic sensJlization to Olea europaea pollen in Naples
area. Aerobiologia (in press).

103 Liccardi G, Russo M, Saggese M, Noschese P, Salzillo A,
Piccolo A. D'Amato G. Peculiarita' della sintomatologia
clinica in soggetti con monosensibilizzazione atopica agli
allergeni del polHne di Olea europaea. Rifortna Med. 1992;
107:157-61.

104 Leiong M, Castellain MC, Sulmont G. Existe-t-il, en
France, une pollinose au frene? Rev Fr Allergol 1992;
32:41-2.

105 Schmid P, Peelers AG, Wutrich B. L'allergie au pollen de
frene existe en Suisse, nous I'avons rencontrcc. Rev Fr
Allergot 1992; 32:139-40.

106 Bousquet J. Guerin B, Hewitt B, Lim S, Michel FB. Allergy
in the Mediterranean area. III. Cross reactivity among
Oleaceae pollens. Clin Allergy 1985; 15:439-40.

107 Kernerman SM. McCuIlough J. Green J. Ownby DR.
Evidence of cross-reactivity between Olive. Ash, Privet,
and Russian olive tree pollen allergens. Ann Allergy 1992;
69:493-6.

108 Obispo TM, Melero JA. Carpizo JA, Carreira J, Lombar-
dero M. The main allergen of Otea europaea {Olee I) is also
present in other species of the Oieaceae family. Clin Exp
Allergy 1993; 23:311 16.

109 Panzani R. Zerboni R, AHano R. Allergenic significance of
Cupressaceae pollen in some parts of the Mediterranean
area. In D'Amalo G. Spieksma F Th M, Bonini S (Eds):
Allergenic pollen and pollinosis in Europe. Oxford, Black-
well !99I;81-4.

110 Charpin D. Hugues B. Mallea M etal. L'allergieancypres.
Rev Fr Allergol 1990; 30:21-6.

11 i Ford SA. Baldo BA. Panzuni R. Bass D. Cypress (Ci//)rc.v-
sus.sempervirens) pollen allergens. Identification by protein
blotting and improved detection ofspecific antibodies. Int
Archs Allergy Appl Immunol 1991; 95:178-83.

112 Bousquet J. Knani J. Hejjaoui A. Fcrrando R et al.
Heterogeneity of atopy. I. Clinical and immunologic
characteristics of patients allergenic to Cypress pollen.
Allergy 1993; 48:183-7.

113 Spieksma FTh M. Von Wahl PG. Allergenic significance of
Artemisia (MugwortJ pollen. In D'Amato G, Spieksma



Pollen-related allergy in the European Mediterranean area 219

F Th M. Bonini S.—Aliergenic pollen and poliinosis in
Europe. Oxford, Blackwell i991:i21-4.

114 Caramiello R. Siniscalco C, Polini V. Analises aeropalyno-
iogiques, morphometriques et phenoiogiques d'Artemisia.
Grana 1989; 28:105-iO.

115 Dal Bo S, Dai Bo GA. La poliinosi da Betuila e da
Betulacee. Giorn it Aliergol Immunoi Clin i99i; i:475-8.

116 Dechamp C. Deviller R. Ragweed, a potential plague in
Europe. ACI News 1990; 2:78-82.

117 Jager S. Allergenic significance of Ambrosia (Ragweed). In
D'Amato G, Spieksma FTh M, Bonini S. Aliergenic poiien
and pollinosis in Europe. Oxford: Blackweii 199i;i25-7.

!i8 Gaiiesio MT. Compositae. Ambrosia. Giorn It Allergol
Immunoi Clin i99i; 1:467-9.

119 Garcia-Ortega P, Martinez J, Martinez A et al. Mercuriatis

annua poiien: a new source of aiiergic sensitization and
respiratory diseases. J Allergy Clin Immunoi i992: 89:
987-93.

120 Ariano R. Panzani RC. Falagiani P et al. Respiratory
aliergy to the poiien of Mercuriatis anmm (Euphorbiaceae).
Ann Aiiergy i993; 70:249-54.

121 Hernandez de Rojas M, Basomba A, Subiza E. Allergenic
pollen and pollinosis in Spain. In D'Amato G. Spieksma
F Th M. Bonini S. Ailergenie poiien and poiiinosis in
Europe. Oxford: Biackweli i99i;i89-92.

122 Charpin D. Vervloet D, Charpin J. Aiiergenic pollen and
poilinosis in France. In D'Amato G. Spieksma F Th M,
Bonini S. Aliergenic poiien and pollinosis in Europw,
Oxford: Biackweli i99i;161-3.






