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ABSTRACT

BACKGROUND: Plant pollen can influence the climatotherapy and elimination therapy results of respiratory allergic
diseases. Flora diversity and the poorly studied prevalence and etiology of pollinosis on the Southern Coast of Crimea
determine the need for aeropalinological studies of this region to optimize the treatment and rehabilitation of patients
with respiratory sensitization.

AIMS: To determine the potentially unfavorable periods for the stay of patients with pollen sensitization on the Southern
Coast of the Crimea and develop a plant pollination calendar of the Yalta resort

MATERIALS AND METHODS: The research was conducted in the coastal and foothill area of Yalta in 2011—2013. The
study determined the content of pollen in plants that are passively deposited from the air onto the glasses-traps using the
gravimetric method. The taxonomic belonging of the pollen was established by collecting the plant pollen of the Southern
Coast of Crimea.

RESULTS: A total of 19 pollen taxa have been identified in the air of Yalta, of which 10 had sensitizing properties.
Cypress (49.7% of pollen of the average annual amount) and most deciduous trees with allergenic pollen (4.7% of
pollen) were intensively pollinated in March—April, Poaceae grasses (1.6% of pollen) in May, and weed grasses (1.6%
of pollen) in late August to early September. Birch and alder pollen was not detected. On average, 2.2 times less pollen
was detected in the coastal area air of the resort than in the foothill area. The plant pollination calendar of the Yalta
resort has been developed.

CONCLUSIONS: The intensive cypress pollination period in March—April is least favorable for patients with pollen
sensitization to stay on the Southern Coast of the Crimea. Poaceae in May and weeds in late August to early September
create an insignificant pollen load. A plant pollination calendar has been developed to predict unfavorable aeropalino-
logical periods and optimize the treatment and rehabilitation of patients with pollen sensitization in the Yalta resort.
The best conditions for the treatment and rehabilitation of patients with respiratory allergies have been identified in
the coastal area of the resort. The absence of birch and alder pollen in the air contributes to the elimination therapy at
the Yalta resort.
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AHHOTAIIA

OBOCHOBAHMUE. Ilbuiblia pacTeHUII MOXET BJIMSTH Ha pPe3yJbTaThl KIUMATO- W JUMUHAIIMOHHON Tepanmuu
peCTUPaTOPHBIX aJIepruyeckux 3aboneBaHuii. PazHooOpasue ¢Gaopel, MaJOU3y4YeHHOCTh PACIIPOCTPAHEHHOCTH
W 3TUOJIOTUM TToJuTMHO3a Ha FOxxHOM Gepery KpbiMa onpenensitoT HEoOXOAUMOCTh a3pONMaTMHOJIOTHIECKHUX UC-
clIeOBaHUI 3TOTO perMoHa I ONTUMU3ALNKY JIeYeHUS U peabuIuTaluu O0JbHBIX C PECITMPATOPHONM CEHCUOM -
nu3anuei.
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HEJb — ompeneanTh Neproabl, IIOTCHIIMAIBHO HeOMAaronpusaTHbie I npedbiBanus Ha KOxHOM Oepery Kpreima
OOJIBHBIX C TIBLIBIIEBOI CCHCHOMIM3AIIMEii; pa3paboTaTh KaJIeHAAph IMAJTMHALIMN pacTeHU AATHHCKOTO KypopTa.
MATEPHAJIBI 1 METO/IBI. UccrenoBaHus IIPpOBOAMINCH B IIPHOPEKHOM U IIpearopHoM paiioHax Suter B 2011—
2013 rr. Marepuan rcciiefoBaHUSI — IBLIbLIA pACTCHUI, TTACCUBHO OCEIABIIasl U3 BO3aMyXa Ha CTEKJIA-JIOBYIIKU. Co-
IepXXaHWe TIBUIBIBI B BO3MYXE OIPEHEIISIIOCh TPAaBUMETPUUCCKUM METOMOM. TaKCOHOMMYECKas MPUHAIICKHOCTD
TIBUTBIIBI YCTAHABIMBAJIACH C MCIIOTh30BAaHUEM KOJIJIEKIIMY TBUTbLIBI pacTeHuil FOxxHoro 6epera Kpbima.
PE3VIJIBTATBI. B Bo3nyxe SnTel nneHTHGUIITPOBAHO 19 TAKCOHOB ITBLIBIIBI, N3 HUX 10 — ¢ CCHCHOMIM3NPYIOIINMU
cBoiictBamMu. Kumapuc (49,7% ObUIbLIBL OT CPEIHETON0BOM CyMMbI) M OOJIbIIMHCTBO JIMCTBEHHBIX JePEBbEB C aJljIep-
TreHHOM NbUIbLION (4,7%) MHTEHCUBHO IBUIMIX B MapTe-amnpeie, 31aku (1,6%) — B Mae, copHble Tpasbl (1,6%) —
B KOHIIe aBrycta — Hayvaje ceHTs0ps. IIbiibia 6epé3bl U onbxu He oOHapyxeHa. B Bo3myxe mpubpexxHoro paiioHa
KypOpTa BBISIBIICHO B CpeIHEM B 2,2 pa3a MEHbIIIE TTBUTBIIEI, YeM B BO3AyXe IIPEATOPHOTO paiioHa. PazpaboraH KaieH-
Iapb MaJTMHALIMK PacTeHUI SITHHCKOTO KypopTa IS IIPOrHO3MPOBAHMS HEOIATOMPUSITHRIX a3POHATMTHOIOTMYECKIX
TIEPUOIOB Y ONTUMU3AIINN JICICHUS 1 peaOINTAIIK OOJBHBIX C ITBIIBLIEBOM CCHCUOMIN3AIICH.

SAKJIIOYEHUE. 1151 ipe6siBanmnsa Ha KOxxHOM Oepery KpbsiMa 00IBHBIX € TTBUTBIIEBOM CEHCHOMIM3aIei HauMeHee
OJIaronpusITCH TEePHOI MHTCHCUBHOTO TIBIJICHMST KMIIapyca B MapTe-ampesie. 3JIaKu B Mae M COPHBIC TPaBbI B KOH-
1Ie aBrycTa — Hayajie CeHTSOps CO34al0T HE3HAUMTEJbHYIO MbUIbLEBYIO Harpy3ky. Hauydiiume ycioBus Ijis JedeHUs:
¥ peadMIMTALIMU TTAIIMEHTOB C PECIIMPATOPHON aJlJiepTrueil BHISIBIICHH B IIPUOPEXKHOM paiioHe KypopTta. OTCYTCTBHE
B BO3IyXE IBUIBIEI OCPE3BI M OJIbXM CIIOCOOCTBYET MPOBEICHUIO SIMMUHAIIMOHHON Tepalny MOJIMHO3a Ha SnTruH-
CKOM KypopTe.

Karouesnte caosa: YOxub1il 6eper KpbiMa; KIIMMaTU4YeCKUi KypopT; MbUIbLA PACTEHUI; KaJleHAaph NaJuHaLW; TTOJI-
JIMHO3; 3JIMMUHALIMOHHASI TePaITusI
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Background largely depend on aeropalinological monitoring
results that causally identify significant aeroallergens,
determine the periods of their increased content in
the air, and draw up the plant pollination calendars
to optimize the timing and approach of personalized
treatment and rehabilitation of patients with pollen
sensitization, complication prevention, and flexible
specific immunotherapy timing regulation [7].

The study aimed to determine the periods that are
potentially unfavorable for SCC stay for patients with
pollen sensitization, as well as develop a plant pollination
calendar in the Yalta resort.

Various pollinosis manifestations (allergic rhinitis and
conjunctivitis, bronchial asthma, angioedema, etc.) are
registered in up to 24% of the Russian population [1]. Its
prevalence and etiology on the Southern Coast of Crimea
(SCC) have not been sufficiently studied [2].

The SCC with the resorts of Big Yalta is the only
region in Russia with a dry subtropical Mediterranean
climate [3]. The air saturated with phytoncides of plants,
aerosols of sea salts, light ions, and the warm sea prede-
termined the traditional (since the last third of the XIX
century) use of the SCC for climatotherapy and rehabili-
tation of patients with bronchopulmonary diseases, and
the absence of birch and alder predetermined elimination
therapy (since the 1970s) [4].

The climatotherapy efficiency is largely determined by
the air environment quality [4]; therefore, aerorespiratory
therapy (air baths, dosed physical activity in fresh air, and

Materials and methods

Study design

This is an observational single-center prospective
full-design uncontrolled study.

helio- and thalassotherapy) is widely used at such resorts.

One of the aeropollutants is plant pollen
(>700 species), which have a sensitizing effect on the
body [5]. The SCC flora includes over 1000 species
of introduced species, and most 2500 species are of
Crimean wild plants [6]. A significant pollen load in this
region during periods of intense plant pollination brings
the risk of sensitization or exacerbation of respiratory
allergic diseases, which diagnostics and treatment

Study conditions

The study was conducted in the scientific research
department of pulmonology of the I.M. Sechenov
Academic Research Institute of Physical Methods of
Treatment, Medical Climatology, and Rehabilitation of
the Ministry of Health of the Republic of Crimea within
the planned research work “Aeropalinological monitoring
of the city of Yalta to increase the sanatorium-resort
treatment efficiency in its coastal and foothill areas”.

Russian Journal of Allergy 2021;18(4)

19


https://doi.org/10.36691/RJA
https://doi.org/10.36691/RJA1461

ORIGINAL STUDY ARTICLES

DOI: https://doi.org/10.36691/RJIA1461

Study duration

The study was performed from 2011 to 2013. The
monitoring was performed following the standard
European method [8]. Plant pollination continuously
occurs throughout the year in the SCC subtropical
climate, thus the monitoring was performed without
interruption, starting from January 03, 2011, to December
29, 2013, inclusive.

Description of the intervention

Aeropalinological studies were performed in the
coastal (Shcherbaka str.) and foothill (Mukhina str.)
areas of Yalta using the gravimetric method with
weekly replacement of exposed trap glasses using the
Durham’s pollen trap [9] following Yu.M. Posevina
recommendations [10]. Additionally, pollen deposition
from the air was captured, identified, and quantitatively
determined using visual counting in the field of view of a
microscope of the number of pollen grains (PG) of each
taxon and their total amount. Further, a plant pollination
calendar in the air of Yalta was develop.

Durham’s pollen traps were installed at a height of
10—20 m on building roofs. A thin layer of vaseline oil
was applied to the glass surface before exposure. Then,
glasses were replaced with new ones after exposure. The
studied samples were not stained since living and dead
P Gs was not necessarily differentiated.

Main study outcome

During the monitoring period, 312 aeropalino-
logical samples were collected and studied. Obtained
data were entered into an electronic workbook and
tables.

Additional study outcomes

The pollination calendar was drawn up in a table based
on the obtained aeropalinological study results in the
coastal and foothill regions and averaged over the entire
monitoring period for the city as a whole.

Outcome registration methods

Settled PGs from the air were calculated using a
LUMAM microscope (LOMO, St. Petersburg, Russia)
at a magnification of 280. With subsequent recalculation
per 1 cm?, 100% of the total specimen area (12.5 cm? of
the glass surface) was analyzed. Only undisturbed PGs
were taken into account. The number of PGs of each
taxon that settled per week was calculated, as well as the
total number of all deposited PGs.

The taxonomic affiliation of PGs was identified
using a preliminarily created collection of plant pollen
[6]. Due to the significant morphological similarity of
PGs of closely related species, their taxonomic affiliation
in most cases was determined to the genus, and in some
cases, to the family.

Statistical analysis

Principles for sample size calculation. The sample
size was not pre-calculated.

During the monitoring period, 312 aeropalinological
samples were collected and studied. Applied computer
programs Microsoft 2007 and Excel were used for statisti-
cal data processing and graph plotting. The arithmetic
means and their standard deviations (M*SD) were
calculated.

Results

Research objects

The study object includes the qualitative and quan-
titative composition of plant pollen contained in the air
of the coastal and foothill regions of Yalta.

Main research findings

During the study period, in addition to unidentified
PG (UPG), plant pollens of 19 taxa was found in the air
of the Yalta resort, namely conifers (cypress [Cupressus],
American arborvitae [Thuja occidentalis], juniper
[Juniperus], pine [Pinus], cedar [Cedrus]/, and common
yew [ Taxus baccata]), deciduous trees and shrubs (ash-tree
[Fraxinus], hornbeam [Carpinus/, walnut [Juglans regia],
common hazel [Corylus avellana], oak [Quercus], poplar
[Populus]|, common privet [Ligustrum vulgare], highest
tree of heaven ailanthus [altissima], cornel tree [Cornus
mas],boxtree [ Buxus colchica]), herbs (poaceae [ Poaceae],
hogweed [Ambrosia], and weeds) (Table 1). Tree and shrub
pollen prevailed (84.2% of the identified taxa and 88.8 % of
the average annual total PGs), mainly of conifers (79.3%
of the average annual amount) such as cypress, pine,
and cedar. The number of PGs of deciduous trees and
shrubs as producers of pollen with sensitizing properties
(ash-tree, hazel, oak, and poplar) amounted to 4.7% of
the average annual amount, whereas 3.2% in herbaceous
plants (poaceae and weeds, including hogweed) (Fig. 1).

Plant pollination in Yalta was naturally wavy.
Wave 1 include tree pollination from mid-autumn to
mid-summer (cedar in September to February; cypress
in November to early May; hazel, ash-tree, yew, cornel
tree, juniper, arborvitae, poplar, and walnut in January to
April; hornbeam and boxtree in March to early May; and
pine, oak, ailanthus, and privet in late April to mid-July).
Wave 2 was mild due to the rapid drying or oppression of
grasses during the drought period and include poaceae
pollination in late April to early June. Wave 3, which is
also mild, include weeds pollination from mid-July to
early November (Fig. 2).

The largest amount of pollen in the air of Yalta was
recorded in spring, which was 79.0% of the average
annual amount (maximum in March). Significantly fewer
PGswere revealed in summer, autumn, and winter in the
air of the resort, which amounted to 7.7, 8.6, and 4.7%
of the average annual amount, respectively (Table 2).
The highest pollen content with sensitizing properties
in the air was noted in mid-March to mid-April (cypress,
hazel, and ash-tree pollination), the first 3 weeks of
May (poaceae pollination), and late August to early
September (weeds and hogweed pollination). The
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Fig. 1. Average annual aeropalinogram of the city of Yalta in
20112013, %.

Note. ™ — cypress, ' — pine, @ — cedar, @ — deciduous trees
with allergenic pollen (ash, hazel, oak, poplar), = — Poaceae,
B — weeds, including ragweed, @ — other trees and shrubs
(hornbeam, walnut, ailanthus, privet, dogwood, thuja, yew,
juniper, boxwood), — unidentified pollen grains.

created pollen load in the atmosphere by trees, especially
cypress trees, in March was ten times higher than that
created by herbaceous plants in May and late August to
early September (Fig. 2).

Based on the obtained data, a plant pollination
calendar was drawn up, which demonstrates that plant
pollen was present in the air of the Yalta resort all year
round (Table 3).
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Additional research findings

The study period revealed no such widespread aeroal-
lergens as birch and alder pollen in the air of the Yalta
resort.

The best aeropalinological situation was established in
the coastal area of Yalta compared with the foothill area
of the city. Thus, on average, a lower content of PGs of
most taxa (cypress, pine, ash-tree, hazel, oak, poplar,
weeds, hogweed, and UPGs) was revealed per year in
the air of the coastal region, as well as the total content
of PGs (Table 1). Only in November and December, the
total content of aerosol pollen was higher in the air of the
coastal region (Table 2).

Discussion

Summary of the main research finding

The largest amount of air-aerosol pollen with sen-
sitizing properties was recorded in the Yalta resort in
the second half of March, during the period of intense
cypress (765 PG/cm? per week) and ash-tree (18.7 times
less than the maximum content of cypress pollen) pol-
lination. The maximum content of poaceae pollen in the
air at the beginning of May was 26.4 times less than the
maximum content of cypress pollen and 42.5 times less
of hogweed pollen at the end of August (Fig. 2).

Discussion of the main research result

Of the 19 taxa of identified plant pollen in the air of
the Yalta resort, 10 (cypress, arborvitae, juniper, hazel,
ash-tree, oak, poplar, poaceae, hogweed, and other weeds)
have sensitizing properties. The sensitizing properties of
plant pollen of the cypress family (cypress, arborvitae,

Summer Autumn Winter

|
34 37 40 43 46 49 52

1 4 7 10 13 16 19 22 25 28 31
Weeks
Fig. 2. Average annual dynamics of plant pollen content in the air of Yalta in 2011—-2013, PG/cm? per week.
Note.
e Cypress Pine e Ragweed e Cedar == Privet & Weeds
@mw» Hazel e Ash e QOak A Poaceae === Hornbeam Boxwood
O~ Ailanthus e Yew Poplar === Thuja B Walnut e Dogwood
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and juniper) and hogweed are very strongly pronounced;
those of poaceae is strongly pronounced, hazel,
ash-tree, oak, and weeds are moderately pronounced,
and poplar are weakly pronounced [10]. The abundance
(47.9% of the total PGs) and very strong sensitizing
properties of cypress pollen determined its role as the
main aeroallergen in the SCC.

The analysis of changes over time and taxonomic
composition of aerosol plant pollen established that the
period from middle to late March is potentially most
unfavorable for patients with pollen sensitization in the
Yalta resort when cypress, ash-tree, and hazel have in-
tensive pollination. The role of herbaceous pollen in the
formation of the risk of sensitization and exacerbations
in patients with pollen sensitization at the Yalta resort is
insignificant, because hot weather and the accompanying
drought, lasting from May to mid-autumn, oppress the
grasses, shorten the duration, and reduce the intensity
of their pollination. Thus, pollination of poaceae in May
and weeds in late August to early September on the SCC
is weakly pronounced.

In the summer and autumn period, which is the most
favorable for the treatment and rehabilitation of patients
with bronchopulmonary diseases and pollen sensitization
on the SCC, the amount of pollen in the air of the Yalta
resort is minimal, amounting to 10.7% of the average
annual amount of registered PGs in summer and 9.9% in
autumn, when pollen from trees with sensitizing proper-
ties is completely absent in the resort air.

Based on the obtained data, a plant pollination
calendar was compiled, which is required for predicting
unfavorable aeropalinological periods in the Yalta resort.

Additionally, the study established that the aero-
palinological situation in the coastal region of Yalta is
better than the foothill region of the city. Thus, for most
of the year, a smaller (average of 2.2 times) total number
of PGs was recorded in the coastal region, as well as a
lower number of PGs for most (12 out of 19) taxa. Only
in November and December, the situation oppositely
changes. This indicates the preference for the elimination
therapy of polyposis in the coastal region of the Yalta
resort. Moreover, the absence in the SCC air of the main
causally significant aeroallergens in the forest and taiga
zones of Russia, namely the pollen of birch and alder,
and the content of pollen of herbaceous plants (poaceae,
hogweed, and other weeds), which is significantly lower
than in most steppe and forest-steppe regions of Russia,
as well as the discrepancy between the timing of their
intensive pollination on the SCC and the mainland of
Russia [1, 5, 6, 8, 11—15] favor the use of the Yalta resort
for the elimination therapy of polyposis.

Study limitations

The gravimetric method that we used is not quantita-
tive and does not calculate the pollen concentration in
1 m?3 of air. The amount of deposited pollen on the glasses
that were determined using this method depends on

weather conditions. The volumetric method, contrary to
the gravimetric method, is more optimal and determines
the daily dynamics and the amount of PGs in 1 m? of air
to estimate the threshold pollen concentration; therefore,
performing further aeropalinological studies at the SCC
is advisable using the volumetric method, covering the
recreational areas and territories of sanatoriums.

Conclusion

Of the 19 identified pollen taxa in the air of the
Yalta resort, 10 (cypress, arborvitae, juniper, ash-tree,
hazel, oak, poplar, poaceae, hogweed, and weeds)
have sensitizing properties. Cypress pollen is the main
aeroallergen on the SCC, which creates the greatest risk
of respiratory allergy sensitization and exacerbation.

The periods of intense pollination of cypress
(mid-March to mid-April), as well as, but to a much
lesser extent, herbaceous plants, namely poaceae (the
first 3 weeks of May) and weeds (late August to early
September), with the pollen content in the air probably
not exceeding the threshold values, are potentially
unfavorable for patients with pollen sensitization to stay at
the Yalta resort. The lowest content of plant pollen in the
air of the Yalta resort was recorded from June to February.

A plant pollination calendar has been developed,
which is used to predict the onset of unfavorable aero-
palinological periods and optimize the treatment and
rehabilitation of patients with pollen sensitization on
the SCC, as well as adjust the timing of allergen-specific
immunotherapy.

Differences between the SCC and other regions of
Russia in the taxonomic composition of air-aerosol
pollen and the timing of plant pollination, as well as
the absence of birch and alder pollen in the atmosphere
of the SCC, indicate the advisability of treatment and
rehabilitation of pollen-sensitive patients at this resort,
including elimination therapy for polyposis. The most
favorable aeropalinological conditions are registered in
the coastal area of the Yalta resort.

Extending the area of aecropalinological monitoring
at the SCC to recreational areas and territories of
sanatorium-resort institutions is advisable using the
volumetric method.
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