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POLLEN SPECTRUM SEASONAL OVERVIEW IN RELATION TO HAY FEVER
TYPE PREVALENCE IN VINNITSA, UKRAINE

Summary. The article aimed the establishment of the main pollen spectrum of the ambient air of Vinnitsa city located in Central
Ukrainein relation with patients’ sensitivity. Study performed by volumetric sampling showed Urtica, Betula, Pinus, Alnus, Fraxinus,
Ambrosia, Artemisia, Juglans, Carpinus, Populus, Quercus, Acer, Salix, Uimus, Corylus; Poaceae, Amarathaceae, Polygonaceae,
Asteraceae, Brassicaceae, Ranunculaceae, Cannabaceae pollens are the main airborne allergen types in the urban atmosphere. As
itwas shown children were sensitive to the weed pollens including ragweed, mugwort and grass while adults are more sensitive to the
tree and grass pollens. The further studies of the pollen spectrum and its change in the ambient air of city mentioned are requiredin
order to control the hay fever symptoms.
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Introduction

Allergy is the most common chronic disease in Europe,
with 20% or more than 150 million of the population
afftected [The European Academy of Allergy and Clinical
Immunology, Electronic resource, 2014]. The disease has
been neglected to date because patients have been coping
with their symptoms, even if severe, without much support.
But the burden allergy is posing to our lives is getting worse
[EFA Book on Respiratory Allergies, Electronic resource,
2011]. If no action is taken to stop the allergy epidemic, 1

in 2 Europeans will suffer from allergy by 2025 with no
age, social or geographical distinction [Press Realise of
European Academy of Allergy and Clinical Immunology,
Electronic resource, 2015]. Furthermore, allergy imposes
a significant social and economic burden on EU citizens
and health systems. The avoidable indirect costs of failure
totreat allergy properly inthe EU is estimated to be between
55 and 151 billion Euro per annum.

One of the most common allergy reason is the Plantago
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pollen. These harmless environmental molecules are
mistaken for parasites and the immune system elicits a
strong Th2 and IgE-driven response that fails to remove
these "irrelevant threats” yet does induce the clinical
symptoms of rhinorrhoea, nasal congestion, and itching
[Cezmi et al., 2015]. There are a few other pollen types
responsible for symptoms provocation. Tree, weed and grass
pollen are among them including birch, alder, ash, oak,
dandelion, mugwort and ragweed pollen grains.

As recent studies shows allergic symptoms are set to
worsen due to climate change, as air pollution increases
the aggressiveness of pollen particles and extends the
reproductive season of Plantagots [Electronic resource
European Academy of Allergy and Clinical Immunology,
2015]. Pollen of the invasive species which is not common
for the pollen spectrum of certain area is another important
reason of the pollen allergy number increase [Thibaudon,
2013]. While climate and flora change gradually for different
regions it's important to know exact species provoking
allergy symptoms in certain area for exact time period. In
order to control pollen allergy symptoms it's necessary to
study the pollen spectra peculiar for the given region
through the pollen season.

Thus, the aim of our work was to establish the main
pollen spectrum of ambient air of Vinnitsa, city located at
the Central Ukraine in relation with patients’ sensitivity in
this city.

Materials and methods

Pollen collection was done by volumetric sampling in
Vinnitsa employing a Burkard trap placed at a height of 25
meters above the ground on the roof of a Vinnitsa Medical
University building for years 2009 - 2014. Samples were
taken from the March 1 until October 31.

Pollen grains were identified by using the Pollen
Identification Key Program [Sulmont, 2008] and Pollen
Atlas issued under edition of American National Aerobiology
Bureau [Kagen et al. 2005].

Symptoms of seasonal allergy were analyzed by
reviewing the medical records from allergy specialty clinics
at Vinnitsa Regional Clinical Children's Hospital and at
Vinnitsa Municipal Hospital Number 1, Vinnitsa, Ukraine. 38
patients aged from 3 to 16 years were reviewed with 20
selected for further analysis among children admitted from
2004 t02013. 38 patients aged from 18 to 45 were selected
for analysis in Municipal Hospital as well. Prick tests for
inhalant pollens using extracts made in Ukraine were done.
The results of 50 separate clinical testing of children and
38 testing of adults of study group were analyzed.

Results and discussion

Study showed the annual prevalence of stinging nettle
(Urtica) pollen and tree pollen in the ambient air of Vinnitsa
city. Birch (Betula), pine tree ( Pinus), alder (Alnus) and ash
(Fraxinus) pollens were dominating among tree ones. The
list of dominating pollen species included ragweed
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(Ambrosia), grass (Poaceae), mugwort (Artemisia), walnut
(Juglans), hornbeam (Carpinus), poplar (Populus), oak
(Quercus), maple (Acer), willow (Salix), elm (Ulmus),
hazelnut (Corylus) pollens; amaranth (Amarathaceae),
knotweed (Polygonaceae) including Rumex, aster
(Asteraceae), cabbage (Brassicaceae), buttercup
(Ranunculaceae) and hemp (Cannabaceae) Families' plant
pollens as well (Table 1).

There were two main periods of pollen concentration
increase in Vinnitsa. They were related to the trees
pollination with intensive period of particles emission on
April. The pollen peaks were the most common at the
third ten-day period of April in this case and were related
to the birch, hornbeam and ash pollination. Year 2014 was
characterized by unusual earl birch pollination with a peak
occurring at the first ten-day period of April.

The second pollen concentration increase was seen
from the mid of June till the end of August. It was related to
the Urtica, Ambrosia, Artemisia pollination. Peaks were
associated to Urtica pollination at the first ten-day period of
July. Nettle pollen concentrations were high till the end of
August exceeding mugwort peak at the first ten-day period
of August. Ragweed completed the pollen season peaking
at the third ten-day period of August mostly. Grass pollen
which is considered to be an important allergen was seen
in the ambient air from the beginning of May till the mid of
July. The most intensive Poaceae pollination was recorded
at the last ten-day period of June and at the first ten-day
period of July (Fig. 1).

While analyzing the medical records, it was established,
17 or 85% of children patients were males. The same
number of them live in rural areas and just 3 represent
Vinnitsa city. Two of three infants admitted to allergy-testing
cabined being aged from 1 to 5 were tested repeatedly at
the age of 6-10. Maximal numbers of hospital testing applied
to one patient were 5. Children’' age for 6-10 years old
was noted as the time of symptoms appearance for most
patients: 13 or 65% of children were tested at this age for
thefirsttime. Sensitization to pollen significantly prevalented
over the susceptibility to other types of allergen in children
aged from 6 to 16. Ragweed and sunflower allergens were
leading causal agents for allergy symptoms for children
aged from 3 to 5 years (patients showed the very high
sensitivity). Reaction to Poaceaeae allergens showed mild
sensitivity.

Versus clinical picture mentioned, children aged from
6 to 10 were sensitized to grasses mostly (Festuca, Trigonella,
Phllum, Poa). Sensitivity to ragweed and sunflower pollen
varied from mild to very high (2 observations from 6).
Sensitivity to tree pollen was at low level with some cases
of moderate reaction to alder and hazelnut allergens from
the side of Vinnitsa inhabitants. Recorded cases of birch
and hornbeam allergy at one of this child were at a low
level. However, reactionto grass or weed allergens (despite
widespread of both of the plant categories in Vinnitsa as
well) was absent or very low.
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Table 1. Pollen spectra in Vinnitsa for Ukraine, years 2009-2014.

No 2009 % 2010 % 2011 % 2012 % 2013 % 2014 %
1 Urtica 42 Urtica 31 Urtica 29 Urtica 37 Urtica 49 Betula 49
2 Pinus 12 Betula 23 Ambrosia 11 Betula 21 Betula 10 Urtica 23
3 Poacea 9 Alnus 12 Pinus 9 Alnus 6 Fraxinus 6 Alnus 5
4 Artemisia 9 Poacea 4 Fraxinus 7 Artemisia 6 Artemisia 5 Ambrosia 3
5 | Amaranthaceae | 3 Artemisia 4 Artemisia 6 Pinus 6 Alnus 4 Poacea 3
6 Betula 3 Populus 3 Alnus 6 Ambrosia 5 Carpinus 4 Juglans 2
7 Populus 3 Ambrosia 3 Poacea 5 Poacea 4 Poacea 4 Artemisia 2
8 Ambrosia 3 Fraxinus 3 Salix 4 Amaranthaceae 3 Juglans 4 Ostrya 2
9 Juglans 2 Carpinus 2 Juglans 3 Juglans 2 Ambrosia 2 Populus 1
10| Polygonaceae 2 | Amaranthaceae | 2 Quercus 3 Ranunculaceae 2 Populus 2 Acer 1
11| Rosaceae(herba)| 2 Pinus 2 | Amaranthaceae | 3 Polygonaceae 1 Cannabaceae | 2 Ulmus 1
12 Plantago 2 Juglans 2 Betula 2 Populus 1 | Amaranthaceae | 1 Salix 1
13 Asteraceae 2 Asteraceae 2 Ulmus 2 Fraxinus 1 Quercus 1 Pinus 1
14 Salix 1 Polygonaceae | 2 Polygonaceae | 2 Ostrya 1 Acer 1 Fraxinus 1
15 Carpinus 1 Cannabaceae 1 Carpinus 2 Quercus 1 | Ranunculaceae | 1 | Amaranthaceae 1
16 Quercus 1 Acer 1 Asteraceae 2 Rumex 1 Rumex 1 Quercus 1
17 | Rosaceae (arbo) 1 Corylus 1 Acer 2 Carpinus 1 Pinus 1 Brassicaceae 1
18 Acer 1 Ulmus 1 Ostrya 1 Corylus 1 Asteraceae 1 Carpinus 1
19 Ulmus 1 Quercus 1 Corylus 1 Plantago 1 | Moraceaeceae | 1 Cannabaceae <1
20 Fraxinus 1 Ostrya 1 Plantago 1 | Asteraceaeraceae 1 Salix 1 Rumex <1

The reaction to trees became prominent in patients
from rural areas aged over 11. At this age such children
became moderately and very sensitive to birch, alder and
hazelnut pollen. However, the sensitivity to the grass and
weed pollen prevalent over the severity of allergic reaction
to tree pollen. Except very high sensitivity to grass allergens
mentioned above, children showed moderate susceptibility
to mugwort and sunflower and moderate to very high
sensitivity to dandelion and ragweed allergens. Sensitivity
to birch and alder pollen were dominating in the adult

patients’ group. Although A/nus spp. pollen held the second
position after Betula spp. in total quantity of airborne pollen
collected in Vinnitsa, Alnus spp. was determined as a main
pollen type for patient's sensitivity. From 36 patients tested,
33 (80%) had acute reaction to Alnuspollen even for 1:1000
000 dilution of the allergen. Betula and Carpinus betulus
pollen being significant for 1999 and 2000 year studies
[Rodinkova, 2005] showed the second and third levels of
sensitivity of the patients with 72% and 60% of patients
sensitive to pollen types mentioned. The sensitivity to the

hazelnut pollen recorded in top-20 in pollen
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4

spectra of years 2010 and 2011 was
unexpectedly high. 40% of patients examined
showed were sensitive for pollen mentioned.
10% of volunteers demonstrated the sensitivity
to the oak pollen. Sensitivity to maple, poplar,
ash, willow and walnut pollens was uncertain.

High reactivity to the hazelnut pollen which
count was relatively low (Table 1.) might be
explained by the cross-reactions of pollen within
Betulaceae Family including birch, hornbeam
and hazelnut plants [European Pollen
Information, Electronic Resource].
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Fig. 1. The timing and intensity of pollen emission by main species in Vinnitsa,

2009-2014.

Populus, Quercus, Acer, Salix, Uimus, Corylus;
Poaceae, Amarathaceae, Polygonaceae,
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Asteraceae, Brassicaceae, Ranunculaceae, Cannabaceaeare
main airborne pollen types in the urban atmosphere of
Vinnitsa city.

2. Asitwas shown Urticapollenis prevalent inthe ambient
air of city mentioned. However, pollen of the nettle is not
present in the list of the regional causal allergens due to its
low allergenicity. Ambrosia and Artemisia pollens are more
allergic being important for children while tree pollens like
Betula and Alder ones are important for the adults of the
Vinnitsa population.

3. There were noted children from rural territories of
central region of Ukraine were much more susceptible to
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the grass and weeds allergens than to arboreal ones from
the early childhood time. The severity of sensitization to tree
pollen increases with age. However, reaction to grass and
weed allergens stays at high and very high level in these
patients as well.

Acute reaction of patients to Alnus spp. pollen might be
explained by highest tree pollen peak was recorded in
Vinnitsa for this category. Also increased abundance of this
pollen type and peaks which are determined month early
than 10 years ago might be important for patients’ sensitivity.
Thus, data of constant airborne pollen monitoring remains
significant for pollinosis' control.
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Pesiome. Crarrs npucssiieHa nuTaHHIO BCTaHOBJIEHHSI OCHOBHOIO MUJIKOBOIO CrEKTPY y atMocepHoMy nosiTpi micta BiHHuus, ske
3HaxoanTbcs y LleHTpanbHivi YkpaiHi Ta nopiBHSHHS VOro i3 YyT/IMBICTIO NauieHTIB 40 Nu/aKy. JOCniaXeHHS, 10 BUKOHYBAa/IUCh
BOJIIOMETPUYHUM METOLOM, BUSIBUJIN, LLO OCHOBHVIMM MUJIKOMPOAYLIEHTamu rosiTps BiHHuLi 6ysm pocivHy pogis Kpornivsa, bepeasa,
CocHa, Binbxa, 5lceH, AMbposis, MonnH, [opix, pab, Tonons, Ly6, KneH, Bepba, B'a3, niuymnHa, poamH TOHKOHOroBi, AMapaHTOBI,
Ipeykosi, AvicTposi, XpecrousiTi, XXosTeuesi, KoHornsiHIi. Bys10 BCTaHOBIEHO, WO AiTH € YyTMBUMM 40 MUKy Oyp 'aHIB, 30kpema,
ambposii, MoKy i 31aKiB, a 4OPOC/I CUNIbHILLIE pearyBav Ha MuJKoBi 3epHa AepeB Ta 3/1akiB. [ e(pekTUBHOro KOHTPOJIO
CUMIITOMIB MOJIIHO3Y HEeOobXiAHI NoAasIbLLi AOC/AXKEHHS MUIKOBOro CreKTpa Ta voro 3MiH y aTMoCc@epHOMY roBiTpi 3ragaHoro micra.
Knio4oBi cnoBa: nuakoBuvi crnekTp, 4yTamBiCTh A0 MUJKY, NOJiHO3.

Motpyk U.U,, KpemeHckas J1.B., lManamapyyk E.A, PoguHkosa B.B.

OB30P CE3OHHOINO CMNEKTPA MbifibUbl U TUNbl HYYBCTBUTEJIbHOCTU NAUMEHTOB K MbiNIbLE, B
BUHHULUE, YKPAUHA

Pesiome: cratbsa nocssiLeHa Bornpocy yCTaHOBJ/IEHWST OCHOBHOIMO Mbl/IbLIEBOro CrneKTpa B aTMOCQEPHOM BO3AyXe ropoda BuHHu-
Libl, KOTOPbIVi HaxoauTcs B LleHTpasibHOU YkpanHe, n CpaBHEHUIO ero C 4yBCTBUTE/IbHOCTIO NauneHToB K Mblbue. Viccienosarus,
KOTOPbIE BbIMOJIHSJINCE BOTIOMETPUYECKUM METOLOM, OOHAPYXN/IN, YTO OCHOBHbLIMU MPOAYLEHTaMU M1bl/IbLbl B BO34YXE BUHHULbI
ObLn pacteHns ponos Kpanusa, bepesa, CocHa, Onbxa, siceHb, AMOpo3sus, lMonsiHb, Opex, pab, Tonosns, Ayb, KneH, Bepba, B3,
OpeLuHunk,; cemerictB TOHKOHOroBble, AmapaHToBble, [peyniHbie, ACTpoBsle, KpecTouyBeTHbIe, JIloTukoBbie, KOHOMISHbIE. bblio
YCTaHOBJIEHO, 4TO AETU YyBCTBUTEJIbHbI K IMbl/IbLIE COPHSAKOB, B YACTHOCTU, ambpo3unu, rnoJsibiHU 1 3/1aK0B, a B3pPOC/IbIe CUJIbHee
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pearnpoBann Ha Mbl/ibLIEBbLIE 36PHA AEPEBLEB M 31aK0B. /11 3¢ PEeKTUBHOrO KOHTPOJISI CUMITOMOB MOJ/I/IMHO3a HEOOX0ANMbI
Aa/bHeLLIne UCcie[0BaHus MblIbLEBOro CrekTpa u ero U3MeHeHuri B aTMOCGepHOM BO3AYyXe yr1OMSIHYTOro ropoja.
KnioyeBble CNoBa: rblIbLEBOU CNEKTP, YYBCTBUTEIbLHOCTb K Mbl/ibLE, MOA/IMHOS.
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