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SUMMARY: In Spain, the Urticaceae family is composed ol four genera: Urtice (five
specics), Parieraria (three speeies), and Soleirofia and Forsskaolea (one species cach),
The synonymy of the scientific names of these species in Spain is given, together with
their distribution and flowering periods. Urticaceae (Parfetartay pollen is allergenically
important. The pollen records from 1992-9% at 15 sites of the Spanish Aecrcbiology
Network (Red Espaiiolu de Aerobiologia, REA) are stodied. There is no part of Spain free
of Urticaceae pellen; it is abundant in lemperate urban environmenis near the littoral, but
rare in the inland and colder regions. The pollen is present all the year round, and pollination
perieds may differ from place to place because the proportions of the species composing
this taxon change. The pollen quantities recorded depend, not only on meteorological
factors, but alsa on human activitics. In this paper, the use of pollen cat ies instead of
pollen concentrations 1s recommended in order to simplify the presentation of the
information, These calegories must be specific for each pollen type and, in their definition,
the allergy sensitization level must be considered. Finally, the use of the main pollen
season (MPS] in the characterization of the acrobiological dynamics of Urticaceae is discussed.
KEY WORDS: Aerobiology, allergy, Paiietaria, pollen calegories, pollen levels, Spain,
Uriica.

RESUMEN: En Esparia lo familia Urlicaceae estd compuesta por 4 géncros: Uriica (cinco
especies), Pariearia (tres especies), y Seleirelia y Forsskaolea {una especie cada uno).
Junto a la distribucidn y la floracién de estas especies se dan los sindnimos de los nombres
cientificos cn Espaiia. El polen de urticiceas (Parictaria) tiene importancia alergénica. En
este trabajo se analizan los registros polinicos de Urticaceae de 135 cswciones dz la Red
Espaiiola de Acrobiclogia (REA), recogidos durante el pericdo 1992-1998. Pricticamen-
te, no hay ninguna zona de Espafia libre de polen de urticiceas. Es abundante en las zonas
urbanas templadas prdximas al litoral, y rara en las dreas interiores frias. El polen estd
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presente en la atmdsfera durante Wwdo el ano, aunque los perfodos de polinizacién difieren
de un lugar @ otro, debido a que las proporciongs de Ias diferentes especies que companen
este taxon varfan de un lugar a otro. Las cantidades de polen registradas dependen no sélo
de los factores meteoroldgicos sino tambign de la actividad humana. En este trabajo se dan
argumentos a favor del uso de calegorias polinicas en lugar de concentraciones, para

simplificar la presentacién de la informacién
para cada tipo polinico, y al ¢stablecerlas se deben to

. Eslas

egorfas deberian ser especificas
ir en consideracion ¢l nivel de

sensibilizacion alérgica, Finalmente, se diseute el uso del perfodo de polinizacién principal
para caracterizar la dindmica aerobioldgica de Urticaceae
PALABRAS CLAVE: Acrobiologfa, alergia, categorfas polinicas, Espaiia, niveles polinicos,

Parietaria, Urlica.

INTRODUCTION

The Urticaceae family consists of about
52 genera and 1050 species mainly
distributed in tropical and subtropical
regions, with relatively few species in the
temperate areas. Only 10 species are native
to the Iberian peninsula; some of them are
widespread, but athers grow in only a very
restricted area, They are generally herbs or
small shrubs, although on rare occasions
they may be climbers and have epposite or
alternate simple leaves. Plants are mostly
anemophilous and dicecious, monoecious or
polygamous. Flowers are unisexual, small

and individually inconspicuous, mainly in
axillary or terminal spike-like cymose
inflorescences. Male flowers contain four to
five stamens, seldom only one, which develop
curved inwards. When the resistance offered
by the perianth is overcome, usually in sunny
dry weather, the filaments suddenly straighten
and the anthers dehisce and eject 2 small cloud
of pollen grains. Female flowers present four,
sometimes five, distinct or more or less connate
sepals, or no perianth, and an ovary superior.
Fruits are achenes. Information about the
Urticaceae family can be found in BOLOS &
VIGO(1989), HEYWOQD (1964), MABBER-
LEY (1987),and WEBERLING(1989).

: I
Species m&wjﬁ‘g Habitat | Altitude (m) Geogeaphical distribution
Urtica bianorii (Knoche) Paiva Malloren
Eub arravirens subsp. bienorit |
Knoche) Fonti Quer and Garcins. -V Wastelands near thecoast | 3561000 | Endemic of some istands in W of the
Font) Mediteranesn region
“Throughout Iteriun peninsula except
e : Wasiclunds, rrable lnds ” tie driest areas in the SE
Urtica divlen L. IV=IX | und near buildings 100250 | myuphont Europe und Asin,
adventive in other e m
b ’ Wastelands, near Caoast areas of all Iberian peninsuly
Urrica membranacea Foir. in Lam, n-x buildings and disturbed 0-1660 - :
ureas Mediterranean region
Mainly in the E
: v Wastelunds, ne. "
Urtica piluifera L X | el nel bed | 0-loop | Remniulibuts
wreas Aedi region und SW Asiu
Threugheut [erian peninsula
Arable lands, wastelands Throughcut Europe except in the
Urtica urens 1 H-x and near buildings exteme N, lcmpem. Aﬂ and N
2Fn:u dventive in Australia and
maric

TABLE 1. Floral phenology and dislribution of the Urtica species on the Iberian peninsula.
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The Urtica genus is the best repre-
sented, with five wild species found in the
Iberian peninsula. They are mainly annual
or perennial herbs and generally have
stinging hairs. Table 1 summarizes the floral
phenology and the main distribution
characteristics of the nettles growing on the
Iberian peninsula.

The Parietaria genus consists of about
20 species, but only three of them grow as
natives on the Iberian peninsula, They are
annual or perennial herbs, usually pubescent
and do not have stinging hairs, Table 2
summuarizes the floral phenology and the main
distribution characteristics of the pellitory
species growing on the Iberian peninsula.

The remaining Lwo genera are present in
a very restricted area on the Iberian
peninsula. The Seleirolia genus, with a sin-
gle species (Soleirolia soleirolii), is a
creeping perennial herb native to the islands
of the west Mediterranean region. It can be
found both cultivated or naturalized. The
Forsskaolea genus consists of six species,
but only F. tenacissima grows on the Iberian
peninsula, and exclusively in Almeria. Table
3 summarizes the floral phenology and the
main distribution characteristics for these
two species on the Iberian peninsula.

Aerobyology of Urticaceae in Spain

Itis well known that, in Europe, Parie-
taria pollen elicits severe pollinosis, and no
cross-reaction has been found between
Parietaria and Urtica pollen (LEWIS esal.,
1983). While Paricraria is a well-known
pollinosis-provoking plant, typical of the
Mediterranean area, Urtica is allergenically
unimportant (D'AMATO er al., 1991). The
very long period over which Parietaria pollen
is present in the atmosphere causes the
multiseasonal duration of the symptoms
shown by sensitized patients. Tt is also
possible to find perennial symptoms
(D’AMATO et al., 1991).

Since Urrica and Parietaria pollen
grains cannot be distinguished under light
microscopes (only (/. imembranacea can be
clearly recognizable), acrobiological results
usually refer to Urticaceae pollen.

Despite the allergenic significance of
this pollen type, little research has been
devoted to finding critical thresholds for
allergic symptoms in patients, [’ AMATO et
al, (1991) estimates the threshold for
Parictaria is 30 pollen grains per cubic me-
terofair (p/m*). NEGRINI ez al. (1992) found
mild symptoms with concentrations above
10-15 p/m? and severe symptoms when the
pollen count exceeded 80 p/m’® over 24 h

Specles H;:'I;‘fi"s Halsitat Altitucde (m) | Geographical distribution
tjudalca L. (=F. [ Thrauehout Lberian penicsula
ilsp. jurdaicn (L) ST s - :
Béguinet vaniifiora Moench: n-x Wills, near buildings and verges 0=1500 s ;
= F.diffisa Mert. indKech) il Meditermanean region
Several areasin E and S of
P P - : - Tberian peninsula
Purictaria lusitanica L y=vi Walls and near buildings 0-500 S alaraheah e T S
s
Mainly in the S of the Iberian
Parieioria mastitanica Durien m-v Walls and near buildings p-700  |peminsula
NW of Africa and SW Europe

TABLE 2. Fioral phenology and distribution cf the Parielaria species on the Iberian peninsula.
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Urticaceae pollen appears in the
atmospheric spectra at all Spanish siies (as
noted by several authors in REA (Red Es-
pafiola de Aerobiologia) bulletins 1 and 3-5,
This taxon has been treated with special
emphasis by the following authors: ROURE
and BELMONTE (1987), who first attempted
to predict pollination levels; TRIGO ef al.
(1996), who looked at annual, daily and
diurnal variations in Mélaga; ALCAZAR er
al. (1998), who studied the vertical variation
of pollen concentrations at Cérdoba; and
CHAPARRO (1987), who summarized
Urticaceae pollen counts in Andalucia from
1981 to 1983. Comparisons af pollen
dynamics at several Spanish sites have also
been studied (SUBIZA, 1987: MANAS ¢fal.,
1990; BELMONTE & ROURE, 1991;
GONZALEZ ¢t al., 1998).

MATERIAL AND METHODS

In the present paper Urticaceae pollen
aerobiological data frem 15 Spanish sitesduring
the period 1992-98 were analysed. All of the
stations are integrated in REA, the Spanish
Aerobiology Network. Table 4 contains the
names of the aerobiological sampling stations
and their main geographical and climatic
characteristics. The duration of the sampling
periods in each station is in Table 5.

All data were obtained using seven-day
volumelric Hirst-type spore traps (HIRST,
1952), following the method adopted by
REA (DOMINGUEZ et al., 1991). Only com-
plete annual series were included in this
study. Gaps in the data series have been filled
by linear interpolation. When this was not
realistic because of the amount of missing
data, the whole annual series was excluded
from the study. The basic data are, as usual,
the mean duily pollen concentration
expressed in the number of pollen grains per
cubic meter of air (p/m?).

In the analysis of the variation of this
pollen at the sites studied, four aspects have
en considered, In the annual summary, we
give, for each station and vear, the sum of
the 365 mean daily concentrations (annual
sum), the highest mean daily concentration
of the year (maximum), and the corresponding
date, We have established the main pollen
season (MPS) following NILSSON and
PERSSON (1981) and have included in the
summary the total pollen during the MPS,
the beginning and ending dates. and the
duration.

In the third area of analysis, daily pollen
concentrations have been transformed into
an ordinal, 04 scale. The categories for the
ordinal scale were defined in a previous

Spof Flowcring
Species pcr‘m‘lE

Habitat Altitude (m) | Geographical distribution

Soleirolin soleirolif (Req.) Dandy March-October

Caves, cliffs and rocks

Mallorea

S0-100 | tgjands of W Mediterrane

| region

Forsskaolen tenotissima 1. | Apiil-Octobe

Dry wasieland and sandy soils

Almeria

TABLE 3. Floral phenology and distribution of the Soleirolia and Forsskaofea ganus on the Iberian

peninsula.
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study (BELMONTE et al., in press) and are
based on the experience of the research
group. The ordinal scale defined for herb
plants (Urticaceae in this paper) 1s presented
inTable 5, where st corresponds to mean daily
pollen concentrations.

Finally, looking for a graphical synthesis
of the annual dynamics of the pollen at each
site, a week has been used as the time unit.
Following the convention that the first week
of the year is the one that contains the first
Thursday, we have converted each daily data
series into the corresponding mean weekly
pellen concentrations. Then we have
caleulated, for each station and week of the
year, the mean value and the highest value
of the period studied. Two series for each
site, one for the mean, and the other for the
maximum, are plotted 1n each of the line
charts of Figures 1,2 and 3.

RESULTS AND DISCUSSION

Table 5 can be analysed from several
points of view. Looking at the amount of

Aerobyology of Urticaceae in Spain

pollen collected throughout the year (annual
sum). the site where Urticaceae pollen
atteined the highest level was Vigo, followed
by the Mediterrancan stations Manresa,
Girona, Tarragona and Barcelona, the
Andalusian stations Granada and Cérdoba,
and also the Mediterranean statiaon
Bellaterra. Leon and Madrid were, by far, the
sites with the lowest levels, followed by San-
tiago de Compostela, Milaga, Lleida, Jaén,
and Estepena.

The explanation for this pollen
distribution is as follows. Urticaceae pollen
is abundant in urban environments near to
the littoral, but rare in the inland and colder
regions of the peninsula. Some southern
cities with large, old neighbourhoods also
produce important quantities of Urticaceae
pollen, possibly due to the abundance of
habitats where Parietaria plants grow. This
is in accord with the results reported in the
Spanish literature cited in the Introduction
(GONZALEZ et al., 1998; MANAS et al.,
1990). Nevertheless, the results of this study
do not favour the argument that relates the

Geographical charactecislics Clinmtic characieristics
5 T R e
1 Grographical Mean Anmal Antumn! rainfall 9 - 'y
Reglon | Statlan Allitude (m) Coarlonlis Temperature €C) Tt Climate tvpe (Capel, 1981)
Girena 15 5E 5.0 T4 fediterrancan
Manresz 21 E 3.5 605 Mediterranean
North E Lleids an E 4.8 414 Medierranean
OESE | Bellatema 5| 4PENOZ0GT 152 6t Mediterranean
Barcelona 90 AU WN02° 00 E 105 565 Mediterranean
Tumagona 45 41"07' N, 0115 [2 16,7 482 Medilerranean
Narlli-We Suntiage m APSYNCE 2w 129 1288 Temperate cokl veeanic
Nalh-West Vige 50 149 (ETFS Temperate cold oceanic
North Ledn $30 W 10 350 Temperate cold continental
Center Madrid | 00 40F 27N, 03° 45 W 1.0 446 Temperate cold continental
Cérdoba (i} IT N, O W 150 (cli] MediteTarean continental
Jacs 560 17.0 592 Mediteranean cominental
South Granada 685 151 40 Contuental mediterrancan
Milaga & | 180 575 Maditerranean subtropical
Estescna [ | 16,8 556 | Maditerraiean subtropical

TABLE 4. Agrobiological sampling stations and main gecgraphical and climatic characteristics.

Vol. 10 (1999)

83



Belmonte et al.

amount of Urticaceae pollen to the level of
industrial activity at a site (GONZALEZ et
al., 1998; JAGER et al., 1991).

Taking into consideration the mean daily
maximum concentration (Tuble 5), Vigo is
once again the station where the higher
values were obtained, with 404 p/m’* on 29/
03/96. Stations where important daily
maximum levels were also reached were
Girona (303 p/m? on 22/02/98) and Granada
(305 p/m’ on 15/02/98). The lowest mean daily
maximum concentrations observed inz year
were 13 p/m* at Ledn on 15/08/95 and at Ma-
drid on 04/05/97.

Two different ways to analyse the
prevalence of Urticaceae pollen in the
atmosphere are presented in Table 5 and Fig-
ures 1,2 and 3. In Table 5, mean daily pollen
concentrations for each station and year
have been categorized and presented in the
form of frequencies related to a 04 ordinal
scale. According to the experience of the
Catalan research group, levels O and | (<5 p/
m?) are not suspected of causing allergic
reactions. Problems in highly sensitized
patients appear when level 2 (5-20 p/m’) is
reached and the pollen clearly causesallergic
responses in people when concentrations
reach levels 3 (20-30 p/m*) or 4 (> 30 p/m’). It
has to be taken into account that in the
Catalan stations (those cited as north-east
stations in Table 4), most of the Urticaceae
pollen is supposed to be, by phenological
and plant distribution observations,
Parietaria pollen.

These results make us think that the
thresholds for allergic symptoms proposed
in the literature are too high for the Spanish
stations. In the Barcelona area, where it is
the main,nollen allegaen the nrevalence of

sensitivity to Parietaria is 3.3% (BOTEY et
al., 1998). In Vigo, Parietaria causes 12% of
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pollinosis and is the second most important
pollen allergen (MARCH er al.. 1993;
BELMONTE et al., 1998). In their study at
La Coruita, FERREIRO & RICO (1995)
reported that the pollinosis rate was 11%.
CHAPARRO(1987) observed that Pariciaria
was responsible for 5.5% of the pollinosis
observed in Andalucfa. In 9.46% of the
vaccine prepared for allergic patients in the
Granada province the extract of Pavsietaria
judaica appeared (DIAZ DELA GUARDIA,
1995). The Parieraria pollen produces skin
pasitives in 0.5% of observed patients in
Zaragoza (BELMONTE et al., in press).

As could be expecled, there is a correla-
tion between high annual sums of Urticaceae
pellen and the number of days when pollen
levels 3 and 4 are reached. Atsites with low
annual pollen totals, level 4, and even level
3, are rarely reached.

Figures 1, 2 and 3 present an alternative
argument to discuss the prevalence of
Urticaceae pollen. Attention needs to be paid
to the seales in the graph, which show that
Urticaceae pollen 1s continuously present in
the atmosphere of the sites studied. Annual
curves present different forms between
places, possibly due to the diverse species
gathered under this taxon. If ever the most
convenient environmental conditions
occurred, the pollen concentrations
(represented here by the potential curve)
should be & lot higher than the usual (mean
curve) concentrations. In the Mediterrancan
localities, the pollen values seem to be less
variable than in the southern localities,
where important differences between years
(Table 5), and between the mean and the
maximum are observed.

The Urticaceae nollen guantities
registered depend notonly on meteorological
factors affecting growth and flowering, but
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Annual surmary Mair Vllen Seasin Number of days per Category

Ste | Vears| Amuualsum | Masiman | Masimam leginning | nding | Duration |Car. 0 Catl | Car2 | Cand | card
P! P Date Date | Date | No.days | (ns0) | @en<8) | ($in<20) | 2060300 | (n230)

199 715 1 e i ws | s | s0 14 36 £2

G 1897 7853 13 1607 20 B5 | 21| 1ty T 3 114
| 1993 6275 330 2 [ M| | % 12 2

| 1996 11 w05 26 | 2w | 10 102 a7 67

Manres | 1997 24 05 177 26 92 a7 Pl 128
1998 150 1116 99 | 4 | 12 12 1 1

199 75 % 2 29 | 61| ass ar 6 1

Llrida 1997 11380 % 604 s | e b 4 3
1993 1400 n 2305 1|19 | o L 7 1

1994 3263 <6 20008 26 | a1 | aes 0] 2 0

1895 l6 B 241a { w0 | 4| 116 7 8

Hellatorra | 1995 Bl6 i 1504 ng | a1 | m 17 u 3
1997 4854 it 1507 T I ) 6 3 ol

1998 2407 <l 105 201 a1 1m 1 1 13

1994 4 252658 125 1M 30 5

1895 3612 3104 170 120 27 27

Bareclann:. | 995 5203 104 139 16 M 4
1937 6688 707 | 144 B i ki3

1938 4008 it | 154 124 n ki

1996 7383 205 T 148 2 7

Tarsapoar | 1957 L 704 108 137 7 &
1895 a5 s | 138 12 b1l 55

1993 £ ws | 159 35 3 1

133 EI3 17 | 153 5] 0 ]

Santiagode | 1995 L1 1916 | 183 i ] 1
Compostely | 1996 i 3903 193 x ] o
1o 12 15 1]

95 » 1z 12

2 118 27 88

Vizo 100 0 2% 85
%0 L 27 108

92 102 4 w2

65 7 (] o

30 v ] 0

Ledn 2 3% | 0
56 12 0 o

66 1 3 o

108 ] 2 o

170 24 ] o

Kindad 152 @ ] o
124 38 ] 0

11 I 0 0

4 1 o

o5 15 7

Y il ] 9
ook o o ¥
590 ar n

ITH 2 ]

107 13 32

165 (1] 9

Jata 176 ] 21 2
160 i) 12 o

122 148 25 16

121 153 ] 16

143 128 k] W

Granida 145 129 1 18
136 102 24 5o

113 s % 1

1 104 3 )

24 1 ¢ [

100 3 7 0

191 5 5 4

Mdtapa 201 19 5 3
191 104 1 2

216 @ 3 [

178 il & o

i 135 a7 14 41
Fskon w01 @ : |

TABLE 5. Paramelers lo evaluale the presence and impact of Urlicaceae pollen in several Spanish

lacalitiae
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Girona (1996-1998)
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Manresa (1996-1998)
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Lleida (1996-19958)

Bellaterra (1994:1995)
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Barcelona (1994:1998)
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sites. For each station and week of the year, the mean concentration and the highast concentration of
the period studied ere plotled.
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FIGURE 2. Graphical synthesis of the annual dynamics of the Urlicaceae pollen at 5 of the 156 REA
sitas. For sach station and week of the year, the mean ccneentration and the highest concentration of
the peried studied are plottad.
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Ciirdola (1992-1998)

5 15 2 35 45

30 [\ Jadn (1996-1998) |

Granada (1992-1998)

Milaga (1992-1995)

Lstepana (19951997}

5 15 5 3 4

FIGURE 3. Graphical synthesis of the annual dynamics of the Urticaceae pollen at 5 of the 15 REA
sites. FOr each station and week o e Yaar, Ne Meal Conueniauui il Uig Hgie st whiueieus i vi©

the period studied are plotted.
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also on human activities. This is because
the plants of this family are nitrophilous and
grow near human sites,

Figures 1, 2 and 3 also provide an
argument against the use of MPS-related
data as parameters for the characterization
of pollen eurves. Tt shows that, while at most
sites Urticaceae pollen is released into the
atmosphere from the end of autumn to
summer, at some other sites the majority of
the pollen is released during winter and
summer. Therefare, it is not advisable to
caleulate the MPS in the same way at all of
the stations, as we have done in this study.
Another argument is derived from Table 3,
where it is clearly shown that MPS-related
parameters are totally influenced by the
amount of pollen in the annual season. They
show important oscillations from year to year,
but do not contribute any relevant
information not already included in the
annual summary parameters. The adequacy
ol this concept for pollen taxa continuously
present in the air can also be questioned. 1t 1s
the author’s opinion that a more useful way
to describe aerobiological dynamics of
allergenic pollen types is by using laxon-
specific categories defined according to
different sensitization levels.

CONCLUSIONS

Although there is no part of Spain
completely free from Urticaceae pollen, there
are notable differences in concentrations
between regions. Among the sites studied,
Ledn and Madrid had the lowest levels. Pro-
gressively higher levels of Urticaceae pollen
were found in Santiago de Compostela, Mila-
ga, Lleida, Jaén, Estepona, Bellaterra, Cordo-
ba, Granada, Barcelona, Tarragona, Girona,
Manresa and Vigo.

Val, 10 (1999)
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Urticaceae pollen was continuously
present in the atmosphere of the localities
studied and pollination periods differed from
place to place due to the different species
composing the pollen taxon. The main pollen
season does not seem to be useful in
characterizing the aerobiological dynamics
of pollen types from plants that pollinate all
year round. The use of categories instead of
pollen concentrations seems advisable in
order to simplify the presentation of the
information.

The important inter-annual variations of
the Urticaceae pollen levels can be explained
not anly by meteorological parameters but
also by human activitics. These include
periodical elimination or any other actions
that can modify the extent of their habitat.
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