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Abstract:

Ambrosia causes most pollen allergies in North America. After several Ambrosia species were introduced to Europe, an increase in the incidence
of allergy to pollen of these plants has been observed in many countries.

The aim of this study was to compare Ambrosia pollen seasons in 2018 in 13 cities located in different regions of Poland: Bialystok, Bydgoszcz,
Cracow, Drawsko Pomorskie, Lublin, Olsztyn, Opole, Piotrkow Trybunalski, Sosnowiec, Szczecin, Warsaw, Wroclaw and Zielona Gora. The study
was conducted by the volumetric method using Burkard or Lanzoni pollen samplers. The pollen season was determined by the 98% method.

The earliest pollen season start dates (the end of July) were recorded in Zielona Gora, Bydgoszcz, Opole and Szczecin, while the latest ones in
Drawsko Pomorskie and Bialystok. The longest pollen seasons occurred in Opole, Szczecin and Zielona Gora (79 days). The highest average daily
concentrations of Ambrosia pollen were recorded in Bialystok (129 P/m?) and Lublin (99 P/m?3), while the lowest ones in Drawsko Pomorskie and
Szczecin (4 and 10 P/m2, respectively). The annual pollen sum reached the highest value in Opole (567 pollen grains) and Zielona Gora (555
pollen grains). It can be concluded from the pattern of Ambrosia pollen seasons at the monitoring sites studied that pollen of this taxon originates
not only from Ambrosia locations in Poland but also from long-distance transport.
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mbrosia pollen is the most frequent cause of
A pollen allergy in North America [1]. After five

American species of this genus were introduced
to Europe, Ambrosia pollen allergens have also become
a hazard in many countries of the western, central and
eastern parts of this continent [2—6]. Ambrosia artemi-
siifolia is the most widely distributed both in Western
and Eastern Europe [7, §].

Ragweed flowering and pollen release in
Poland last from August, and sometimes already from
July, until October [2, 9]. Ambrosia artemisiifolia and
A. trifida have been found to occur in some regions
of Poland, among others in south-west and south-east-
ern localities [10]. During the 2018 growing season,
a new ragweed location was spotted in one of Lublin’s
districts. To date, it has been shown that in Poland air-
borne ragweed pollen originates from local stands and
from long-distance transport [5].

In many European countries Ambrosia pollen
grains are a persistent cause of allergy-associated re-
spiratory diseases [2], and its fragments have been
proposed as the trigger for asthma [4, 11]. Dechamp et
al. [12] report that 1-2 pollen grains in 1 m? of air may
induce slight allergic symptoms. However, Jager [13]
determined that 20 pollen grains/m? are the threshold
value of Ambrosia pollen concentration causing aller-
gic rhinitis in sensitive individuals. Richter et al. [14]
report that 4-5% of Europe’s population are sensitized
to ragweed pollen, whereas Rapiejko [2] claims that
in areas where ragweed occurs in large numbers about
8—-12% of the population exhibit hypersensitivity to al-
lergens of this pollen.

Aim

The aim of this study was to compare airborne
Ambrosia pollen concentrations in 2018 in 13 cities in
Poland: Bialystok, Bydgoszcz, Cracow, Drawsko Po-
morskie, Sosnowiec, Lublin, Olsztyn, Opole, Piotrkow
Trybunalski, Szczecin, Warsaw, Wroclaw and Zielona
Gora.

Material and method

Measurements of Ambrosia pollen concentra-
tions in the atmospheric air of the above-mentioned
cities were carried out using volumetric Burkard or
Lanzoni samplers, which operated on a continuous
basis. Daily (24 h) pollen counts were counted. The
results were expressed as the number of pollen grains
in m? of air per day (P/m?). The pollen season dura-
tion was determined by the 98% method. Start and end
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pollen season dates, maximum concentration, date of
maximum concentration and annual pollen sum were
determined. The pollen season pattern was presented
in graphs.

When determining the degree of risk of allergy
during the Ambrosia pollen season, 5 P/m? and 20 P/
m?® were accepted as the threshold values that may
trigger hypersensitivity symptoms, in accordance with
the literature data [13, 15].

Results and discussion

In 2018 the Ambrosia pollen season started ear-
liest in Zielona Gora (July 26") and latest in Drawsko
Pomorskie (August 18™) (tab. 1, figs 1-6). In Bialy-
stok, Cracow, Sosnowiec and Warsaw, the first pollen
grains of this taxon were recorded at the end of the
first decade of August (August 8"—10"). In 2016, on
the other hand, the first Ambrosia pollen grains appe-
ared two weeks later (August 7" — Lublin, Olsztyn)
[16, 17].

In 2018 attention is drawn to the significant du-
ration of the pollen season of the taxon studied, which
was from 46 days (Bialystok) to 79 days (Szczecin,
Opole, Zielona Gora), on average 65 days. The Am-
brosia pollen season recorded in 2016 at the same mo-
nitoring sites was much shorter and reached 46 days
on average [16, 17].

The maximum daily concentration of Ambrosia
pollen was recorded in eight cities at a similar time,
at the beginning of September (September 7"-8%),
whereas in the several other cities in the last 10 days of
August (tab. 1). As an exception, in Wroclaw the peak
value occurred as late as September 18™. In 2016 the
maximum daily concentration of ragweed pollen occu-
rred at the end of the third decade of August almost at
all the pollen monitoring sites studied [16, 17].

In 2018 almost all curves representing the Am-
brosia pollen season pattern showed the presence of
several peaks, similarly as in 2016 [16] and in 2014
[18]. This fact can indicate long-distance pollen trans-
port at different times under favorable weather con-
ditions, which has been demonstrated in several publi-
cations [5, 20].

The highest annual total of ragweed pollen
grains in 2018 was recorded in Opole (567) and
Zielona Gora (555). In 2016 the highest annual total
values were also recorded in the same two cities [16].

In 2018 the lowest annual pollen sum was
found in Wroclaw, Drawsko Pomorskie and Szczecin
(tab. 1). The lowest peak values were recorded in the
same cities in the above-mentioned year. The average
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Table 1. Characteristics of Ambrosia pollen season in 2018.

Number of days with con-

Pollen season period | Season duration /number of days | Peak value [P/m?] LUNTE] centration above threshold
by the 98% method with concentration above zero peak date pollen sum
5 P/m? 20 P/m?
) 129
Bialystok 10.08-24.09 46/30 709 391 12 4
27
Bydgoszcz 28.07-28.09 63/45 8.09 256 18 2
Cracow 9.08-24.09 47/35 19 159 11 0
’ ‘ 24.08
Drawsko 4
Pomorskie 14.08-30.09 48/18 30.08 33 0 0
Lublin 2.08-7.10 67/48 % 474 17 7
R 7.09
44
Olsztyn 29.07-13.10 77/50 709 252 14 2
39
Opole 28.07-14.10 7971 567 34 7
7.09
Piotrkow 37
Trybunalski 1.08-10.10 71/57 709 396 23 5
Sosnowiec 9.08-14.10 67/34 I 301 13 5
’ ' 24.08
Szczecin 28.07-14.10 79721 10 34 1 0
' ' 30.08
56
Warsaw 8.08-15.10 69/55 709 341 20 4
Wroclaw 1.08-20.09 51/8 12 19 1 0
' ' 18.09
Zielona Gora 25.07-11.10 79/70 8539 555 36 5
Figure 1. Ambrosia pollen count in Bialystok and Lublin in 2018.
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Figure 2. Ambrosia pollen count in Opole and Piotrkow Trybunalski in 2018.
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Figure 3. Ambrosia pollen count in Bydgoszcz and Olsztyn in 2018.
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Figure 4. Ambrosia pollen count in Warsaw and Zielona Gora in 2018.
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Figure 5. Ambrosia pollen count in Cracow and Sosnowiec in 2018.
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Figure 6. Ambrosia pollen count in Drawsko Pomorskie, Szczecin and Wroclaw in 2018.
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annual pollen sum (291 grains) in 2018 was similar
to the average value of this parameter (295 grains) in
2016 [16, 17].

Worth noting is the six-fold increase in the
annual pollen sum in Lublin in 2018 compared to its
value recorded in 2016 [16], which may be associated
with the existence of new Ambrosia locations in this
city. During previous years of the study (2001-2005),
the highest Ambrosia pollen concentrations were found
in Lublin among all pollen monitoring sites existing in
Poland [21]. In 2018 Zielona Gora and Opole showed
the greatest risk of allergy due to the largest number
of days (36 and 34, respectively) with the exceeded
threshold value of 5 P/m’, at which allergy symptoms
develop in sensitive patients. Concentrations exceeding

Piotrkow Trybunalski and Zielona Gora (5 days). At
such concentrations, allergy symptoms occur in most
allergy sufferers.

Conclusions

1. In most of the cities, the Ambrosia pollen season in
2018 had a longer duration than in previous years.

2. The maximum ragweed pollen concentration in
2018 was recorded in the last 10 days of August
or in the first 10 days of September at most of the
study sites in Poland.

3. In Opole, Zielona Gora and Lublin, the risk of
Ambrosia pollen-induced allergy in patients was
highest.

20 P/m? were recorded with the highest frequency in -~
Lublin and Opole (7 days) as well as in Sosnowiec,
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